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Aybin wiapyauibliibl2sl 26L16IMOAPbL
JicoHe eemepunapu
Cenbckoxo3aiicmeennble HAYKU U 6eMeEPUHAPUS

YK 636.39:636.084:631.95(574)

3akupoBa @.b., K. c.-X. H., JOI[€HT

HAO «3anagHo-Ka3zaxcranckuii arpapHo-TeXHHYeCKUil YHUBepcHUTeT MMeHU KaHrup XaHay,
r. Ypajbck, ya. ZKanurup xana, 51, Pecny6iuka Ka3zaxcran

AHAJIN3 KOPMOBOM BA3bI BEPBJIIOJJOBO/JICTBA B YCJIOBUSIX
BOKENOPJIUHCKOI'O PAIOHA

AHHOTANUA

B crarpbe mpezacTaBieHBl pe3yabTaThl MCCIENIOBAaHHMA CE30HHOM MOETAeMOCTH MAcCTOWIIHBIX
pacteHnii BepOmoaMu B yCIIOBUSX bokelopamHckoro paiiona 3amamgHo-Kazaxcranckoil obmactw.
N3ydyeHn BUAOBON cOCTaB MAaCTOMIHOW pAcTUTENLHOCTH W OIpeNeNeHa pPOjib pa3iMyHBIX TPYMI
pacrennii B (OPMHUpPOBAHMM KOPMOBOM 0a3bl JKMBOTHBIX. YCTaHOBJIEHO, YTO OCHOBY pallOHA
BepOJIIOJIOB COCTABIISIIOT COJISIHKOBBIE PACTEHUsI, MOJBIHb M OTHENBHBIE BHIBI OOOOBBIX KYJIBTYP.
HawnbGomemee pasHooOpasre KOPMOBBIX PacTCHHM HAOJIOMAaeTCs B BECEHHE-JIETHUH Iepuoid, Koraa
KHBOTHBIC aKTHBHO MCIOJB3YIOT pa3HOTpaBbe, 000OBBIE U 31aKOBBbIE pacTeHHA. B oceHHe-3UMHUI
HepuoJ KOpMoBast 0a3a CTaHOBUTCA MEHEE Pa3HOOOPA3HOM, M OCHOBHYIO POJIb B ITUTAaHUH KMBOTHBIX
UTPAIOT PacTEeHHsI MYCTHIHHOHM ()IOpBI, TPEXIEC BCETO CONSHKUA M TOJIBIHHBIE BUABL. [lomydeHHBIE
pe3yNbTaThl MOATBEPKIAIOT BAXKHYIO POJIb PAMOHAIBHOTO HMCIIOJIB30BAaHUS MPHUPOIHBIX MAacTOWI U
opraHuszanuy nacTouieo0opoTa A YKpEIUIEHHs] KOPMOBOW 0a3bl BEepOIIOAOBOACTBA U MOBBILICHUS
MIPOIYKTHUBHOCTH KHBOTHBIX.

Knwouesvie cnosa. 6epOnoovi, nacmouwmvle pacmenus, KOpMoseas 0a3a, Ce30HHAS
noeoaemocms, nacmouwa, 8epoar0d0800C80.

ABSTRACT

The article presents the results of a study on the seasonal consumption of pasture plants by
camels in the conditions of the Bokeyorda district of the West Kazakhstan region. The species
composition of pasture vegetation was studied and the role of different plant groups in the formation
of the feed base of camels was determined. It was established that the main components of the camel
diet are saltwort plants, wormwood and some species of legumes. The greatest diversity of forage
plants was observed in spring and summer, when animals actively consume various herbs, legumes
and grasses. In the autumn-winter period the diversity of pasture plants decreases and the diet of
camels is mainly formed by desert flora, especially saltwort and wormwood species. The obtained
results confirm the importance of rational use of natural pastures and pasture rotation for strengthening
the forage base of camel breeding and increasing animal productivity.

Keywords: camels, pasture plants, feed base, seasonal forage intake, pastures, camel
breeding.

Beenenue. BepOnronoBoACTBO SBIsAETCS OAHOM M3 TPAAWLUHOHHBIX M TEPCHEKTHBHBIX
OTpaciel )KUBOTHOBOJCTBA B 3aCyIJIMBBIX M MOIYIyCTBIHHBIX perrnoHax Kaszaxcrana. buonoruueckue
0CcOOEHHOCTH  BEpOJIIOZIOB  MO3BOJIIOT  3()()EKTUBHO  HWCMOJIB30BaTh IMPUPOAHBIE MAcTOMIIA,
MAJIOTIPUTOHBIE JUISl JIPYTHX CENbCKOXO3SMCTBEHHBIX JKUBOTHBIX. OnHOW M3 Hamboliee IEHHBIX
alanTaluOHHBIX 0COOEHHOCTEH BepOMIOI0B SBISAETCS] CHOCOOHOCTh HAaKalIMBATh KUPOBBIC 3aIlachl B
ropbax, KOTOpbIE HCIOJB3YIOTCS OPraHM3MOM B TIEPHOJABI HEIOCTaTka KOpMOB M BoAbl. Hamimuue
XOPOIIO BBIPAKEHHBIX XHUPOBBIX OTJIOXKEHHH B ropbax paccMaTpHBaeTCsl KaKk Ba)KHBIA IOKa3aTellb



(hPM3HOIIOTHYECKOTO COCTOSIHUSL JKUBOTHBIX M YpPOBHsSI MX KopmiieHus. [lomnmepkaHwe BepONIONOB B
ONTUMAILHON YIUTAHHOCTH SBJISACTCS BaXKHbIM ()aKTOPOM TMOBBIIICHUS WX MPOIYKTUBHOCTH,
YCTOHYHMBOCTH K HEOJArONMPHUATHBIM YCIOBHSAM OKPYJXKAlOmIed Cpeasl W BOCIPOWU3BOIUTEIHHON
criocobHoctH [1,2].

B coBpeMeHHBIX YCIOBHSX pa3BUTHE BepOIIOAOBOACTBA TpeOyeT palHOHAIBHOTO
WCTOJIh30BAHMS MMACTOUIIHBIX PECYPCOB U COBEPIICHCTBOBAHUS CUCTEMBI KOPMIJICHUS YKHBOTHBIX. [10o
JTAHHBIM COBPEMEHHBIX MCCIIEI0BaHUI, OCHOBOH KOPMOBOI 0a3bl BEpOIIOA0B SBISIOTCS €CTECTBEHHBIE
nactOunia, kotopele obOecrieunBaroT g0 80-90 % romoBON MOTPEOHOCTH MXUBOTHBIX B KOpMax.
CyTouHas MOTPEeOHOCTh B3POCIOro BepOJIOa B 3€IEHOM Macce MOXKeT aocturath 25-30 Kr, Mpu 3TOM
YKUBOTHBIE ITPEHMYIIIECTBEHHO MTOEIAIOT MOJIOJIbIE TOOETH U JTUCThS PACTeHUH, 00IaaroIIie BEICOKOH
MUTATENBHOMN IIEHHOCTRIO [3].

IIpoBenénnpIii aHamU3 MOKa3bIBAaeT, YTO KOpPMOBas 0a3a BepOJFOJOBOJICTBA B YCIOBUSX
BokeliopauHCcKoTO paiioHa GopMHpYyeTCs MPEUMYIIECTBEHHO 3a CUYET €CTECTBEHHBIX MAaCTOUIITHBIX
pecypcoB. OCHOBY paroHa BepOIIOI0B COCTABISIOT PACTEHUS CEMEWCTBA COJITHKOBBIX, Pa3IMYHbBIC
BHUJIbI TIOJIBIHK W OTJCJBHBIC MPEICTaBUTEIN 0000BBIX KyJbTyp. CE30HHAs CTPYKTypa KOPMIICHUS
KUBOTHBIX HMEET OTpeielEHHble 0COOEHHOCTH: BECHOW W JIETOM KOPMOBOHW paIlMOH OTIUYAeTCs
BBICOKMM pPa3HOOOpa3HeM pacTUTEIHHOCTH, TOTAAa KaK B OCEHHE-3UMHHI MEepHoJl OCHOBHYIO pPOJIb B
MMUTaHAH BEPOIIOJIOB UTPArOT PACTEHHs, YCTOWYMBBIE K 3aCyIUIMBBIM YCIOBHSIM ITYCTBIHHOHW (IIOPHI
[4, 5,6].

Ienbro wcciaemoBaHus SBISIOCH M3ydeHHE CE30HHOW MOETaeMOCTH IMACTOMIIHBIX pPaCTeHHM
BepOJIIOIaMU M OTIPEJICICHUE POJIM PA3IUYHBIX TPYII KOPMOBBIX pPacTeHUH B (DOPMUPOBAHUHM UX
paioHa B ycnoBusx bokeiopauHckoro paifoHa.

Matepuaabsl W MeTOABI HccaeqoBaHus. lccienoBaHMs TPOBOAWINCH, HAa TEPPUTOPHH
Boxeiiopaunckoro paiioHa 3amanno-Kazaxcranckoit obiacru, XapaKTepU3yIOIIErocs
MOJIYITYCTBIHHBIM ~ KJIUMAaTOM, 3acCylUIMBBIMA YCIOBHSMH W 3HAYUTEIBHBIM PACIpPOCTPaHCHUEM
€CTeCTBEHHBIX MMACTOMIIHBIX JKOCHCTEM. TleppuTopus pailoHa OTIHYaeTca TNpeodianaHueM
MyCTHIHHOM W TONYNMYCTBIHHOW PACTUTENBHOCTH, YTO OIPENENseT CIEHUPUKY (OPMUPOBAHUS
KOPMOBO#1 6a3bl BEpOIIOI0B.

OO0BeKkTaMu HCCIIeIOBaHMSI SBIISUTUCH €CTECTBEHHBIC MTACTOMINA paliloHa, OCHOBHBIE KOPMOBBIC
pacTeHws1, UCIIONIb3yeMble BEpOIIOIaMU, a TAK)KE CE30HHAS CTPYKTYpa PallMoHa KUBOTHBIX.

B xome wuccrnemoBaHUS TPUMEHSINCh KOMIUIEKCHBIE METOABl HM3YYCHHS NAaCTOMIIHOMN
pPacTUTENBHOCTH ¥ KOPMOBOH 0a3bl BEpOIIIOJIOB.

Teobomanuueckue obcnedosanuss nacmdbuwy. [lpoBoamnock W3y4eHHWE BHUIOBOTO COCTaBa
MacTOUIIHON  PaCTUTENBHOCTH, OIPEISISUIUCh  OCHOBHBIE  TPYIIBI  KOPMOBBIX  PACTCHUH,
WCHOJB3yeMbIX BepOmomamu. I[Ipm 5TOM pacTeHHs KIACCUPHUIMPOBAIUCH IO OOTAaHUYECKHM U
KOPMOBBIM TPYIITIaM: COJISTHKOBBIC, MOJIBIHHEIE, 0000BEIE, 3]IaKOBBIE M pa3HOTpaBbe. OTHOBPEMEHHO
OTIPENIeISIIOCh WX PACIpPOCTPaHEHHWE Ha MAcTOWINHBIX YronbsiX W 3HAYeHHEe B (POPMHUPOBAHHUH
KOpMOBo#i 6a3sl [7,8,9].

Ananuz noedaemocmu kopmoswix pacmenuti. CTETICHb TIO€AAEMOCTH PACTEHHH OIEHHBAIIACh
Ha OCHOBaHWU HAOJIIOJICHUI 3a MACTOWIIHBIM IMOBEACHUEM BepOooB. OIlCHKa MPOBOAMIACH IO
MATHOAIUTBHOW IIKane, THe BBICIIMKA 0aul COOTBETCTBOBAJ Hamboee WHTEHCHBHOMY MOEIaHUIO
pacrenuii. TakoW MOAXOJ ITO3BOJIMII OIpPESINTh HaubOoyiee IMPeNNOYUTaeMble >XHBOTHBIMUA BH/IBI
KOPMOBBIX PACTEHHI U BBISBUTH UX CE30HHYIO 3HAYUMOCTb.

Cesonnviii ananus kopmogou 6a3el. W3yyanmach AMHAMHUKA HCHOJIB30BaHHS MACTOMIIHBIX
pacteHuii BepOIrOgaMy B pasHbIe mepuoisl rona. HabmromeHus MpOBOAMINICH B TEUCHHE YETHIPEX
CE30HOB: BECHOH, JIETOM, OCEHBIO M 3WMOW, C pa3/IelieHHeM KaKJ0TO Ce30Ha Ha TEPBYI0 M BTOPYIO
MOJIOBHHY. OJTO MO3BOJIMIO YCTAaHOBUTH OCOOCHHOCTH CE30HHOTO H3MEHEHHs KOpPMOBOHM 0a3bl U
OTIPE/ICIINTh PACTEHHUsS, WTPAIONINE OCHOBHYIO POJIb B NMHUTAaHUH JKUBOTHBIX B PAa3IMYHBIC MEPUOJIBI
roja.

Ananumuueckas obpabomxa Oawnuwix. llomydeHHBIE pPe3yNbTAaThl CHCTEMATHU3UPOBAINCH U
aHAJM3MUPOBAIHCH C UCTIOIH30BAHUEM METOJIa CPAaBHUTEIBHOTO aHanu3a. [Ipu nHTEepnpeTany JaHHbIX
YYUTHIBAJIUCh CBENIEHUS HAYYHOH IUTEpaTyphl MO KOPMIIEHHIO BEPONIONOB M HCIOIB30BAHHUIO
MAacTOMIIHBIX PECYPCOB B YCIOBHSAX apUAHBIX U MOJYIYCThIHHBIX TeppuTopuit [10,11,12].



[IprMeHEeHHEe KOMITIEKCHOTO TOAX0/ia TO3BOJUIIO OMpPECTUTh BUAOBOW COCTAB KOPMOBBIX
PAaCTEHUH, OLICHUTD UX MOEAAEMOCTh BEpOJIIOIJaMK U BBISIBUTH CE30HHBIC 0COOCHHOCTH (DOPMHUPOBAHUS
KOPMOBOi1 0a3bl B yclioBusX bokelopauHCKOTo paifoHa.

PesynbraTtel wuccaenoBaHuil. [ eobomarnuueckue obcredosanusi nacmbouw. B xoxe
WCCIICIOBAHUI  MPOBOJIUIIOCH  HM3YYCHUE BHJOBOTO COCTaBa NACTOMIIHOM  PAaCTUTEIHHOCTH
BoketiopauHckoro paifiona. Onpenensuiich OCHOBHBIE KOPMOBBIC PACTCHHUS, HCIOJIb3yeMbIS
BepOJIIOaMH HA €CTECTBCHHBIX MMAcTOMIIaX. PacTHTENbHBIA IMOKPOB KIACCH(MHUIMUPOBAIM 10
0OOTaHMYECKUM M KOPMOBBIM TPYIIIIAM: COJITHKOBBIE, MOJILIHHBIC, 0000BEIC, 371aKOBBIC U Pa3HOTPABLE.
OIHOBPEMEHHO OIICHUBAIOCh PACIPOCTPAHEHHWE 3THX PACTCHMH Ha MACTOMINHBIX YrOAbsIX H HX
3HaYeHne B (OPMHUpPOBAHMHM KOPMOBOH 0a3bl BepOmomoB. [loyueHHBIE MaHHBIE TO3BOJIIIH
omnpeneanTh HauOoJiee pPacnpOCTpaHEHHbIE M XO3SHUCTBEHHO IIEHHBIE KOPMOBBIC pPacCTEHHUS,
WCTOJIb3yEeMbIC )KHBOTHBEIMU B Pa3HbIe CE30HBI TOJIa.

Ananuz ce3onnou noedaemocmu TIACTOWIIHBIX PACTEHUM IMOKa3aj, 4YTO KOpMOBas 0Oasa
BepOMIOJIOB  pOopMHUpPYETCST 3a CYET pPa3NUYHBIX TPYII PACTCHHUH, IOJS KOTOPHIX B palUOHE
3HAYUTEJILHO U3MEHSCTCS B 3aBUCHMOCTH OT ce30Ha roaa. OCHOBY KOPMOBOIO palOHa COCTABJISIOT
pacTeHHs CeMEWCTBa COJSHKOBBIX, TOJIbIHB, O00OBBIC, 37aKOBbie W pasHOTpaBbe. CE30HHOCTH
MOeTaHUsI MAaCTOUIIHBIX PACTCHUH BepOIr0IaMu TIoKa3aHa B Tabmuie 1.

Tabmuna 1 — Ce30HHOCTh MOEIaHMsl PACTEHUH BepOII0IaMu

Becna Jlero OceHb 3uma
HasBanme l-as 2-ast l-as 2-ast l-as 2-as l-as 2-as
pacTeHmit 0JI0- 0JI0- 0JI0- 0JI0- OJI0- 10JI0- IoJIO- | TI0JIO
BUHA BHHA BHUHA BUHA BUHA BHHA BUHA | -BHUHA
1 2 3 4 5 6 7 8 9
1.CoistHkun
Kymapuux - + + - - - - +
Butopryn + - - - - + + +
Koxknek - - - - - + + +
Auma 6ota - - - - + + + +
bo3uzenn + + + + + + - -
Kapamaray - - - - + + + +
EbGemex - + + + - - - -
Maiikan6ak - + + + - - - -
Capcazan + - - - - + + +
Kapabapax - - - -

N3zenn - - - + + + + +
Copanrsl - - - - + + - -
Kosmkein - - - + + - - -
bostnpim - - - - - + + +

Karrbikapa - - - - - - + +
Kyiipcyk - - - - + + + +
2 IloabiHb
Kounsipxycan - - - + + + + +
AK xycaH + - - - - + + +
Kapa xycan + - - - - + + +
3.bo6oBEIC
Kanrax - - + + + - - -
bozranak - + + + - - - -
TylinprOedac must - + + + - - - -
Mus - + + + - - - -




1 2 3 4 5 6 7 8 9
Cap60ac >KOHBIIIIKa - - + + - - - -
bene + + + - - - _ _
4 .3nmaku
Epkek, KymMepkek - - + - - - - -
Konsipbac + - - - - - - -
Kaykunsx + + - - - - - -
Kusix + + - - - - R _
5.1Ipoune
Kexpe - - + - + + - _
[uecabak - + + + - - - -
Keyenb - + + + - - - -
[y nanmsITeIp - + + + - - - -
Kysryn - - + - - - - -
Carbi3 - - + + - - - -
MpiHOac - + - - - - - -
Cyasip - + + + - - - -
Iarsip - + - - - - - -
Caceip - +

AHZIBI3 Kanpax - - + - - - - -
AK-Xampax + + + + + - -
banmon + + - - - - - -
Tomapb6osy, + N N . R N N .

KEepMeEK
AiibaTMbLs + + + + + + + +
Koibkenkex, + ) i i i ] ] ]

CYTHION

I[aHHBIe T36J'II/IIII)I 1 CBUACTCILCTBYIOT O TOM, 4YTO 60J'II>IHI/IHCTBO BHUI0OB COJIIHKOBBIX
pacTeHWl AaKTUBHO IIOCMAIOTCS BepONMOgaMH B OCEHHe-3MMHHMM mnepuoa. K nHamboimee dwacto
WCTOJh3yEMbIM KOPMOBBIM PACTCHHUSM JIaHHOW TPYIIBl OTHOCITCS OHWIOPTYH, KOKIIEK, anadora,
Kapamaray, W3€Hb, OOSUTBIII W KYHPCYK. OTH pacTeHHs COXPAHSIIOT KOPMOBYIO IICHHOCTH JaXKe B
3aCyIUIMBBIX YCJIOBHSX W WIPAIOT BaXXHYKO POJIb B OOCCIICUYCHHU >XUBOTHBIX KOPMOM B TIEPHO/I
CHIDKEHUS pa3HooOpa3usl pacTHUTEeNbHOCTH. HekoTopble BUIbI, HampuMep O03W3€HB, MUCTIOIB3YIOTCA
BepOM0gaMy IPAKTHYECKH B TEUEHHE BCETO BEr€TAllMOHHOTO MEPUOJIa.

Cpenu TONBIHHBIX pacTeHHI HauWOOJbIIEe KOPMOBOE 3HAYCHHWE WMEIOT KOHBIPXKYCaH, aK
JKycaH M Kapa xycaH. OHM aKTUBHO TO€IAI0TCS KUBOTHBIMH ITPEUMYIIIECTBEHHO B OCEHHUN W 3UMHUI
NEPUOJbI, KOorga IApPpYyru€ BHIbI paCTeHI/Iﬁ CTaHOBATCA MCHEC OOCTYIIHBIMH. IlospIHb OTIIMYAETCS
BBICOKOW YCTOWYMBOCTBHIO K 3aCYILIMBBIM YCIIOBHSM U COXPAHAET KOPMOBYKO IIEHHOCTh B TEUEHUE
OJIATEJIbHOTO BPEMCHU.

BoOoBbIe pacTeHHs 3aHMMAlOT BaXHOE MECTO B PAllMOHE BEpOIIOAOB NMPEHMYIIECTBEHHO B
BeceHHe-NeTHUiT mepuoa. Ocoboe 3HaYeHHE HUMEeT BepONIOKbS KOJIIOYKA (JKaHTaK), KOTopas
Omaromapsi TIO3IHEMY MEPUONY BETETAlMH COXPaHSET 3€JIeHYI0 MacCy J0 HACTYIUICHHS XOJIOJIOB.
Kpome Toro, XopoIo moenarTcs Takue pacTeHUs, Kak 0o3raHak, Mus U capOac *KOHbIIIKa. boOoBbIe
KYyJBTYpbl XapakTepU3YIOTCS BBICOKON MHUTATENbHON IEHHOCTBIO W CIIOCOOCTBYIOT TOBBIMICHHUIO
SHCPFCTHHGCKOﬁ IEHHOCTHU pallkOHa )KMBOTHBIX.

351aKoBbI€ PACTEHHS UTPAIOT B MMTAaHUH BEPOJIOA0B BTOPOCTENEHHYIO posib. OHM MOeAaroTCs
B OCHOBHOM BECHOW W B Hayajie JieTa, KOTJa PACTeHHs HaxomaTcs B (Da3e aKTHMBHOTO pOCTa U
00J1a1af0T BRICOKON COYHOCTRI0. Cpenn HUX HamboJjee pacipocTpaHeHbl KOHBIPOAc, )KayKHUsIK U KHSK.

AHanu3 KoJWYEeCTBEHHBIX JaHHBIX Ta6.J'II/IHI)I 2 II0OKa3bIBA€T, 4YTO B HCpBOﬁ IIOJIOBHUHE ToJa
KOPMOBOW paItioH BepOII0A0B 3HAYUTEILHO O0siee pa3HOOOpa3eH, YeM BO BTOPOM.




Tabnuma 2 —[loemqaeMOCTh pacCTeHUH pa3TUIHBIX TPYIII

Becna Jleto OceHb 3uma
HaSBaHI/IE: 1-as 2-as l-as 2-ast l-ag 2-as l-as 2-as
pacreHuit HONOBHIA I10JIO I10JI0 I10JI0 [oJIO | IIOJIO | IIOJIO I10JI0
BHMHA BHHA BHHA BHHA | BHHA BHHA BHHA
1 2 3 4 5 6 7 8 9
ComnstHKH 14 12 20 21 37 49 41 42
ITonbiab 8 3 1 5 7 9 9 2
BoboBrie 17 23 29 28 3 5 8 8
3nmaku 12 13 4 3 7 3 1 2
[Ipoune 80 94 82 76 26 30 4 4
Hroro 131 145 136 133 74 96 63 65
B Becennuii mepuoa xHBOTHbIC Mcnonb3yloT 131-145 Bumos pacrenmii, a nerom — 133—

136 BumoB. OceHbl0 pazHOOOpa3We KOPMOBBIX pacTeHHH CHWXaercs 10 [(4-96 Buuos,
a 3uMoit — 110 63-65 BUIOB.

Cesonnviii ananus xopmoeoui 6aszvt 1lpoBenEHHBIM aHaIM3 IOKa3all, YTO HCIOJIb30BaHHUE
MacTOMIIHBIX pPacTeHUi BepONIOJaMH CYIIECTBEHHO H3MEHSETCS B 3aBUCHMOCTH OT CE30Ha TOja.
HawnGomemee pasHooOpasre KOPMOBBIX pPacTeHHM HaAOJFOMaeTCs B BECEHHE-JIETHWH Ieproid, KOraa
BepOIIIObl aKTHBHO MCIONB3YIOT pa3HOTpaBbe, 00OOBBIE U OTHENbHBIC BHUBI 371aKOBBIX pacTeHHid. B
3TOT TNEPUOJl PACTUTEIHHOCTh OTIMYAETCSl BBICOKOH COYHOCTBIO M TNUTATENBHOW IIEHHOCTBIO, YTO
crocoOcTByeT 00Jiee MHTEHCUBHOMY €€ TIO€IaHUIo.

B ocennuit mepuos paznooOpasre KOPMOBBIX PaCTCHUI MOCTETICHHO CHUKACTCS, H BO3pacTaeT
pPONb CONAHKOBBIX M TIONBIHHBIX PAacTeHUH, KOTOpble 001afgaloT BBICOKOW YCTOHYMBOCTBIO K
3aCYLUIMBBIM YCJIOBUSIM U JUINTEIIbHOE BPEMsS COXPAHSAIOT KOPMOBYIO LIEHHOCTh. B 3uMHuil nepuon
KopMoOBas 0a3a CTaHOBHTCSI MEHee pa3sHOOOpa3HOW, M OCHOBHYIO 4YacTh palMoOHa BepOII0a0B
COCTABIISIFOT COJITHKOBBIE PACTEHHS U TIOJIBIHB, TOT/Ia Kak ydacTue 0000BBIX, 371aKOBBIX H Pa3HOTPABhS
3HAUYNTENBEHO cokpamaercs (Puc.1).
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Ce30HHbIe Nnepuoabl

Pucynox 1 — CezoHHas AuHaMUKa pa3HOOOpa3ns MAacTOUIIHBIX PACTEHHA, TOEAeMbIX BepOIII0jaMH
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Ha pucynke 1 mpexacraBieHa ce30HHas AMHAMHKA Pa3HOOOpasusl MAcTOMIIHBIX PACTEHUH,
WCTOJB3yeMbIX BepOmonamu. Hawmboibiiee KOMMYECTBO BHAOB KOPMOBBIX PacTeHHN HAOIONAETCS
BecHo#t u setom (131-145 u 133-136 BHIOB COOTBETCTBEHHO). B OCeHHHI mepHoj pasHOOOpasue
KOPMOBOW 0a3bl cHmkaercsa 1m0 74-96 BHIOB, a 3UMOI JOCTHTaeT MHHHMAJILHBIX 3HaYeHUH — 63—
65 BumoB. [lomydeHHbIE NaHHBIE MOJTBEPIKAAIOT, YTO BECCHHE-JICTHHUW IEPHOJ XapaKTepU3yeTCs
HanOONBIINM pa3sHOOOpa3neM KOPMOBBIX PAaCTEHHWH, TOTAa Kak B 3UMHHUI [TEPHOJ PALMOH BEpOIIOI0B
(dhopMuUpyeTCs MPEUMYIIIECTBEHHO 3a CYET OTPAaHMYCHHOTO YKCIIa BUJIOB PACTCHHI MTyCTHIHHON (DJIOPEHI.
[IpoBenénnas anarumuueckas obpabomxa TONYYEHHBIX TAHHBIX TO3BOJIIJIA BBIIBUTH OCOOEHHOCTH
(hopMupoBaHUS KOPMOBOH 0a3bl BEpOIIOIOB U ONPEICIUTh POJbh PA3JIMYHBIX TPYII PACTCHUH B UX
panroHe. CpaBHHTeJ’IBHLIﬁ aHaJIM3 II0Kasall, 4YTO HauOoOJbIlIee 3HAYEHHE B ITATAHUU Bep6n1011013
UMEIOT PACTeHHs CEMEWCTBa COJSHKOBBIX M TIOJBIHHBIE DPACTEHHS, OCOOCHHO B OCEHHE-3UMHUI
NepuoJI, KOrJia pa3HooOpasue NacTOUIHON pacTUTETLHOCTH 3HAYUTEIILHO YMEHBIIIACTCS.

YCTaHOBJIEHO, YTO B BECEHHE-JIETHHH IEPUOJ PAIOH BEpOJIOJ0B OTIMYAETCS BBICOKHM
paszHooOpa3ueM KOPMOBBIX PAacCTEHHUH 3a CYET aKTHMBHOTO Pa3BUTHSI OOOOBBIX KYJBTYp, 3JIAKOBBIX H
pazHOTpaBbsi. B 3TOT mepwox pacTeHHs XapaKTEpU3YIOTCS BBICOKOW COYHOCTBIO W THUTATEIbHOU
LIEHHOCTBIO, YTO CIIOCOOCTBYeT WX OoJiee HHTEHCHBHOMY TIO€NaHUIO >KMBOTHBIMH. CpaBHEHHE
MONy4eHHBIX PE3YylbTaTOB C JJAaHHBIMH HAyYHOW JIUTEpaTyphl TI0Ka3allo, YTO BBISBICHHEIE
3aKOHOMEPHOCTH CE30HHOTO  HCIIONIb30BaHMA MACTOMINHOW  PAaCTUTEIBHOCTH  COOTBETCTBYIOT
O0COOCHHOCTSIM KOPMOBOTO TOBENEHUS BEPOIIOOB B YCIOBUAX apHUIHBIX M TOIYITyCTHIHHBIX 30H.
Takum 0Opa3oM, pe3ybTaThl UCCIENOBAHUS MOATBEPKAAIOT BAKHYIO POJIb NMPUPOJTHBIX MACTOUII B
dhopMmupoBaHUN KOPMOBOW 0a3bl BEpONIONIOB W HEOOXOAMMOCTH PAIMOHATHLHOTO HCIOJIB30BAHMS
MacTOUIIHBIX PECYPCOB IS MOBBIEHUS 3)PEKTUBHOCTH BEpOIIIOIOBO/ICTBA.

3akarouenue. [IpoBenéHHbIC WCCIEAOBAaHM IIOKA3ald, YTO KOpMOBas 0aza BepOIIOIOB B
ycnoBusix  bokeopmuHCckoro — paiioHa — 3amamHo-Kazaxcranckoit — obmactu  popmmpyercs
MPEUMYIIECTBEHHO 3a CYET €CTECTBEHHBIX MaCTOWIIHBIX pecypcoB. OCHOBHYIO POJb B THTaHUHU
JKUBOTHBIX WTPAIOT PACTEHUS IYCTHIHHOW W TOJIYIYCTBIHHOW ()JIOPBI, CPelr KOTOPBIX HAaWOOJbIICe
3HAaUYCHNUE UMCIOT COJITHKOBBIC PACTCHUS, IIOJIBIHb U OTACIIbHBIC BUABI 0000BBIX KYJIBTYP.

AHanu3 Ce30HHOW TOENaeMOCTH TMACTOWIHBIX PpACTCHUH TIOKa3aj, dYTO HauboJbIIee
paszHooOpa3ue KOPMOBBIX pacTeHHid HAOIIOIAaeTCsl B BECEHHE-JICTHUM mepruoi. B 310 Bpemst BepOImo b1
AaKTUBHO WCHOJB3YIOT pa3HOTpaBbhe, OOOOBBIE W 3JIAKOBBIE PACTEHHUS, OOJAJafoIIe BBICOKOM
MUTaTEIHHOU IEHHOCTBHIO M COYHOCTHIO. B 0ceHHe-3uMHMI mepro KOpMoBast 6a3a CTAHOBUTCSI MEHEe
pa3HOO0pa3HOH, W OCHOBHYI) YacCTh paIlMOHA XHBOTHBIX COCTAaBJIAIOT YCTOWYHMBHIE K 3aCyNIJIMBBIM
YCJIOBHAM PACTCHUA, IMTIPEIKIC BCCI'O0 COJIAHKOBBIC U MOJILIHHBIC BUABI.

[lomyueHHple pe3ynbTaThl MOATBEPXKIAIOT, YTO CE30HHAS JWHAMHUKA ITACTOMIIHOW
PacTUTENBHOCTH OKa3blBAaeT CYIIECTBEHHOE BIMSHUE Ha (OPMHUPOBAHUE palMOHAa BEpOIIOMIOB.
PanmonanpHOE HMCMONB30BaHUE MPHUPOJHBIX MACTOWIN, OPraHU3aIUs MacTOWIE000pOTa U 3arOTOBKA
KOPMOB M3 HaumOOJee IMOENAacMbIX PACTCHHI MMEIOT BaXKHOE 3HAYCHUE JUIA YKPCIUICHHS KOPMOBOM
0a3bl BepOIIO0BOJICTRA.

Takum 00pa3oM, BHEIPEHUE HAYYHO 000CHOBAaHHOW CUCTEMBI PAIMOHAIBHOTO UCIIOIb30BAHUS
MTACTOMIIHBIX YTOIUH W CEHOKOCOB ITO3BOJIAT TOBBICUTH 3()(PEKTHBHOCTH KOPMIICHHS BEpOIIIONIOB,
YIYYIINTh WX (PU3HUOJOTHYECKOE COCTOSHUE M 00ECHeunuTh POCT IMPOJYKTHMBHOCTH U yCTOHYMBOE
pa3BuTHE BepOIIIOIOBOJICTBA.
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TYWIH

Maxkanana bareic Kazakcran oOunbichiHbIH bekeliopya ayaaHbl skarjailbiHIA TYHEIEepAiH
JKaUBIBIM ~ OCIMAIKTEPIH  MAyCHIMABIK  TaifalaHy  epekmienikrepi  3eprrenmi. KaWbuibim
OCIMAIKTEpiHIH TYPJIK KYpambl aHBIKTAJIBIN, TYHENIepHAiH KOPEKTIK 0a3achblH KaJbIITACTHIPYIAFbI
OPTYPITL ©CIMIIK TONTAPBIHBIH POJIi OaFalaHAbl. 3epTTEy HOTIKEepi OOMBIHINA TYHeIep paliOHBIHBIH
Herisri 0esirid copaHIbl ©CIMAIKTED, JKycaH >KoHe OypIIak TYKbIMIac ©CIMAIKTEpIiH KeHOip Typiepi
KYpPaWTBIHBI aHBIKTAIABI. KexTeM J>koHe a3 MesTUIIepiHAe JKaWbUIBIM OCIMIIKTEpIHIH alyaH
TYPAUIri >Kofapel OOJNBIN, TYHeNep opTYpii INeNTeciH eciMIikTepAi, Oypliak TyKbIMIacTapbl
JKOHE acTBIK TYKBIMJAcTapabl OelliceHmi maipamanansl. Ky3 JkoHE KBIC MeE3TUIACpiHIe
KaWbIIBIMAAFBl OCIMIIKTEPAIH TYPIIK Kypambl a3aifbll, TYHeIepIiH paudOHBIHIA LI6J KOHE IIeJIeHT
aliMakTapra TOH OCIMJIIKTep, dcipece COpaHAbl XOHE KycaH Typiiepi OackiM Oonaabl. AJBIHFaH
HOTIDKEJIep TyHe MapyallbUIBIFBIHAA TaOWFW >KaWbUIBIMAAPABl THIMII HaiagaHy MEH XaWblUIbIM
aifHaBIMBIH YHBIMIACTHIPY/IBIH MaHBI3bUIBIFBIH KOPCETE/I].

Tyiiin coe30ep: myiienep, HcaublibIMObIK 6CIMOIKMED, A3bIKMbIK 0A3d, MAYCLIMOBIK JHCe2i3LnYi,
ACAUBLILIMOAP, Mylie Wapyaulbliblbl.

11



90K 619:343.148.27:599.735.34

EptaeyoBa B.O., PhD, nouenT m.a.

«Kourip xan arpiHaarbl batbic Ka3zakcTran arpapJbIK-TeXHUKaJbIK yYHHBepcuTeT» KeAK,
Konrip xan 51, Opaa kanacsel, Kazakcran Pecnydmkacol

CuanxoB b.M., B. . K., KaybIMI.podeccop

«Kourip xan ateiHaarsl bartbic Ka3zakcTan arpapiibIK-TeXHUKAJbIK YHuBepcutTeTd» KeAK,
ZKonrip xan 51, Opaa kanacsl, Kazakeran Pecny6aukacsl

Myp3abaes K.E., B. F. k., KaybIMA. ipogeccop

«Kourip xan arpiHaarbl batbic Ka3zakcTran arpapJbIK-TeXHHUKAJbIK YHHBepcuTeT» KeAK,
AKourip xan 51, Opaa kanacsel, Kazakcran Pecnydiukacel

Hmanosa A.C., PhD, nouenr m.a.

«Kourip xan areiHaarsl bartbic Ka3zakcTan arpapiibIK-TeXHUKAJbIK YHuBepcutTeTd» KeAK,
ZKonrip xan 51, Opaa kanacsl, Kazakeran Pecny6aukacsl

Cemenenko MLIL., B. F. 1, JOLEHT

«300TexHHUs KoHe BeTepuHapus skeHiHgeri KpacHomap reuibiMu opTanbirb», KpacHomap K.,
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EJIKTEPJIH ©JIIM CEBENTEPIH COTTBIK-BETEPMHAPUSLIBIK CAPATITAMA
KE3IHJE AHBIKTAY/IbIH JUATHOCTUKAJIbIK KPUTEPUIIEPI

TYWIH

by makanaza 3epTTey >KyMbICTaphl COTTHIK-BETEPUHAPHSIIBIK capanTtama O0apbIChIHIA €Ki eJIiK
ymaceiHbi  (1at.  Capreolus capreolus) emim cebentepiH aHbIKTayFa OarbITTalabl. 3epTTEy
Marepuaisl periame bareic KazakcTan oONBICHIHBIH OpMaH aJKaObIHAH TOPKIJICHTEeH €Ki €K YIachl
KOJNJaHbUIABL. MOp(OIOrHsbIK, OHONOTHSUIBIK KoHE HaTOMOP(OIIOTHIIBIK Tajaayjap KYpri3uiim,
KaHyapiapAslH Typi, emiM cebeli XkoHE aeHenepinieri 3akpiMaanymap 3eprrenmi. Capanrama
HOTWKeECiHAe eKeyiHiH Je Eyponaiblk enikke >KaTaTbIHOBIFBI aHBIKTAIABL. bynm skanyapnap
Kazakcrannaeia Kp13bu1 KiTaObIHa €HTI31IMETeHIMeH, KopranaTeiH Typ perinae Kasakcranasiy Opman
LIapyallbIIBIFbI KOHE JKaHyapiap 9JeMi KOMHUTET] OakpuIaybIHIa O0a bl

Orekcenep/iiH ChIPTKbI Kapaybl OOHBIHINA JEHE OITiMI KaJabINThl, KOHIBLIBIFBI OPTaiaH
JKOFaphbl, canMarsl 62,5-63,0 kr, skacser 2,8-3,0 xbin apanbirbiHna Oonran. MyHizaepi KecireH, MOMBIH
KOHE Imanm alMaxkTapblHAa OYIIIBIKET TiHAepi 3aKbIMIaHraH. [1aToMOpQOJIOTHSIIBIK 3epTTey OK
JKapaKaTTapbIHBIH ©OMIpJIIK MaHBI3[bl MYIIENepre TUTi3TeHiH KepceTTi. bipiHmi yarigeri »apakat
KaObIpFa acThIHJIA JIaTePaJIbIbl OAaFBITTa OpHANACKaH. EKiHINI yiriferi xkapakar man aiiMarbl, OH XKakK
»xam0ac YpIIBIFEI MEH OPTaH XKUTIKTiH Anadu3iHIe OpHATACKaH.

KopbIThIHbLTAH Kele, eKi eNiK YIIACBIHBIH 0J1iMi OMipIliKk MaHBI3bl MYLIenepre OarbITTalFaH
OK JKapakaTTapblHbIH CAJAapbIHAH OpBIH ainfaH. byn 3epTrey 3aHCHI3 aHIIBUIBIK cangapblHAH
TYBIHOAUTHIH KaHyap ©JiMi MocelenepiH FBUIIMA TYPFBIJAH CHNATTall  OTBHIPBIN, COTTHIK-
BETCPUHAPISUTBIK capanrTaMa oHiCTEeMECiHIH MaHBI3ABUIBIFBIH KOpPCETeni JKOHE KYKBIK KOopray
OpraHapbl YIIiH MaHBI3[Ibl aKIAPATTHIK JEPEK PETiHIE KBI3MET eTe/i.

Tyitin co3dep: enix, COMMUIK-6EMEPUHAPUANILIK CAPANMAMA, NAMOI020-AHAMOMUSIBIK
e3zepicmep, 0K JHCapaKkammapyl, HCaHyap mexmec oaneroemenep

ABSTRACT

This study focused on determining the causes of death of two roe deer (Capreolus capreolus)
through forensic veterinary examination. The research material consisted of two roe deer carcasses
seized from a forest area in the West Kazakhstan region. Morphological, biological, and
pathomorphological analyses were conducted to identify the species, causes of death, and injuries
present on the bodies. The examination confirmed that both specimens belonged to the European roe
deer. Although this species is not listed in the Red Book of Kazakhstan, it is protected under the
supervision of the Committee for Forestry and Wildlife of Kazakhstan.

External examination of the carcasses showed normal body conformation, above-average
condition, body weight of 62,5-63,0 kg, and age of 2,8-3,0 years. The antlers were cut, and the muscle
tissues in the neck and groin areas were damaged. Pathomorphological analysis revealed that the
injuries were caused by firearm wounds affecting vital organs. In the first specimen, the injury was
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located laterally under the ribs, while in the second specimen, the injury was in the groin area,
affecting the right pelvic region and the diaphysis of the femur.

In conclusion, the death of both roe deer resulted from firearm injuries to vital organs. This
study provides a scientific assessment of wildlife mortality caused by illegal hunting, highlighting the
importance of forensic veterinary examination methodologies and serving as an important source of
information for law enforcement agencies.

Keywords: roe deer, forensic veterinary examination, pathoanatomic changes, bullet wounds,
evidence of animal origin

Kipicne. Kazipri xarnaiina »anyapnapra OainaHbICTBI 9pTYPIIi cedenTepMeH (YpbIK, 3aHCHI3
AHIIBUTBIK JKOHE T.0.) TaFaWbIHAATATBIH COTTHIK-BETEPHHAPUSUIBIK capanrtamaiapiblH CaHbl apThII
keneni. Kaxer OonfaH »xarfgaiima MyHZal capanramanap jKaHyap TeKTeC OOBeKTiiep 3arTait
JIoNeNieMe peTiHAe KapacThIphUIaThIH O0acKa Ja icrepni Teprey OapbIChIHIA TaralbIHAATybl MYMKIH.
OchIHjIail caparntamMaiap/ibl KYPri3y apHaiibl BETepHHAPHSUIBIK OLTIMII KoJaHy a6l Tasgamn erexi [1].

XKpim  caiiblH  3aHCHI3  aHIIBUIBIKKA  (OpakoHbEpIliKKe)  OalIaHBICTBI  JKYPri3iieTiH
capanTaMmaiapbslH CaHbl apTHIT KeJie KaTKaHIBIFbIHA epeKIle Ha3ap ayjaapy KaxkeT. byn sxarmaiima
3aTTail JanenjeMenep peTiHae KeOiHece jkaHyapiapiAblH eJieKceJaepi HeMece oJiapJblH OesikTepi
KapacTeIpbutafpl. COTTHIK-BETEPUHAPHSUIBIK Capallilbl 9EeTTe OJIapJarbl 3aKbIMIaHyIapIblH Oap-
YKOFBIH, OJIapIbIH OpHAJIACybIH, Maiiia 00Ty MEXaHU3MiH aHBIKTaybl, COHAAN-aK OJapAbIH >KaHyapIblH
oNiMiHIH ce0ebi OOMNBIT TaOBIIATHIH-TAOBIIMAUTHIHBIH Oenrineyi Tuic. Capammibifa KOWBUFaH
cypakTapra OepileTiH jkayanrtap FbUIBIMH TYpFbIaH Herizgenyi kaxer [2-5]. ToxipuOe
KOPCETKEHIEH, aHBIKTAIFaH 3aKbIMIAHYIAPIBIH KOIIUIITT OK jKapaKaTTaphl OOJBIT TaOBUIAABI JKOHE
oJapabl capanTay epekme Tocimai taman ereai [6-9]. C.JI. IxysanskoB men FO.B. 30pyestin [10],
C.B. T'punuenko men JI.B. IlnoraukosteiH [11], B.JO. BrmamumupoB xone Oackamapmasie [12]
miKipiHIIe, MyHAal capanTaManapbl KYPrizy KeleHai Tocial KaKeT eTei.

CoHBIMEH Karap, 3aHCHI3 aHIIBUIBIK Ke3iHAe JKaHyapiaplia Ke3JeceTiH OChIHaal
3aKbIMJIAHyJIapFa KAaThICTBl COTTHIK-BETEPUHAPHSIIBIK —capanTaMa MacelleNiepiH  KapacThIpaThiH
KapHsUTaHBIMJIAp CaHBl CAlIBICTBIPMAIIBI TYPJIC a3 €KEHIH aTarm oTKeH oH. COHIBIKTaH OYJ TaKbIPHIT
OOWBIHIIIA KE3 KEJT'CH FBITBIMU MAIIIMETTEP ©3C¢KTi OOJIBINT TaObLIA B

3eprTeynin MakcaTbl. EjikTepaiH eiiM ceOenTepiH COTTHIK-BETCPUHAPUSIIBIK caparnTaMa
OappICHIH[Ia aHBIKTAy YIIIH JHATHOCTHKAIBIK KpUTEpUIIIepAl alKbpIHAAQYy JKOHE OJIapIbIH
MaTOJIOTOAHATOMHUSIIIBIK ©3TepicTepl MEH 3aKbIMAAHY epEeKIICTIKTEPiH FBUIBIMH TYPFBIJAH Taay.

3eptTey amicTremMeci MeH MaTepuagapbl. COTTHIK-BETEpPUHAPHUSIIBIK capanTaMa KYMBICTaph
XKonrip xan areigarel bareic Kazakcran arpapibIK-TeXHUKAIBIK YHUBepcuTeTiHiH «Kopaem-Ber»
OKY-FBUIBIMU-OHIIPICTIK OpTaNBIFbIHAA KYprizingi. Capantama sKyMBICTapbIH JKYPTi3y YIIiH 3epTTey
MaTepHuaibl peTiHAEe OKHWFa OpPHBIH TeKcepy OapbIChIHAA aJbIHFAH, IIIKiI MyIIElIepiMeH €Ki emik
enekceci ameiHABL. COTTHIK-BeTepuHapUsUIbK capantama A.B. XXaposteiH, A.Il. KpaBmoB xone
OackamapIplH YCHIHFaH oficTeMeliepiHe COWKeC IKYpri3ingi. AHBIKTAIFaH  3aKbIMJAaHYyJap
B./. Mon4aHoOBKa Coiikec CHIATTANIbI. 3aKbIMIAHYyJIapabl cumarTay kesinme «OK jKapaKaTTapbIHBIH
anms00MBI» makanansuie [1,13-15].

3epTrTey HOTH:Kedepi. Ic wMarepmanmapeiHan Oenrimi  OonraHmai, bartsic Kasakcran
0ONBICHIHBIH, bepni aynanel nonunusa OejiMiHIH Teprey 0ackapMachIHBIH TEPIEyLIiCiHIH aUTybIHINA,
JlaHWsKe KEHTIHEH COJATYCTIK OarbITTa IIaMaMeH 3 KM KalllbIKTBIKTAaFbl OpMaH ajKaObIHIa eKi
ABTOKOJIIKTEH 3aHCHI3 ayJIaHFaH €Ki KaHyapAblH TYTAC YIIACHl TAOBUIBIIN, TOPKIICHTEH.

JKaHyapIbIH TYpiH XKoHE ©JIiM ceOenTepiH aHBIKTAy KAXKETTITiH ecKepe OTHIphIN, KazakcraH
Pecny6nukaceabiH KbUTMBICTBIK-TIpOTIeCTiK KoaekciHiH 270-273, 276-0antapblH 0acIIBUTBIKKA aJIbIIL,
OChl MaTepuan OOMBIHINA COT-OMOJIOTHSUIBIK capanTaMa TaraiibiHnanapl. CapamnimblHBIH - KapayblHa
OoKuFa OOJIFaH JKep/i Kapay OapbhIChIH/IA, )KOFaphI/Ia aTalFaH aiiMaKTa TOPKUIEHTeH €Ki eTIKTiH YIIachl
yeeHbUIApl.  CapamnmmsiiapablH  ajijgblHa Kejdeci Ccypakrap KoWelimel: 1) 3epTreyre yCHIHBUFaH
JKaHyaplap yIacel Kauaai Typre xaranasl. 2) YKaHyaprapIbslH TYpiH aHbIKTay OapbIchbiHaa, 07 Kb3buT
KiTanka eHrisinreH Typre »xara ma? 3) 3epTTeyre YCBHIHBUIFAH “KaHyapiap KaHmail TociiMeH
enripiren? 4) JanyapablH IeHeCiHIC MEXaHHUKAIBIK 3aKbIMIAHyJap HEMeCe aHIIBUIBIK MBUITBIK
MaTpOHAAPBIHBIH OBITHIPA i37epi Oap Ma, erep Oap OoJica, 011 esiMHIH ce6ebi 6oabl Ma?

Capanramanblk 3epTTey OapbICBIHAA JKOFaphlia CHUMATTAlIFaH CypaKTapra KayanTapsl
QJIBIHBII, KEJICCIJCH HOTWXKENepre KOJI JKETKI3ULII JKOHE capanTaMa HOTIKECIHAE Keleciae
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KOPBITBIHIB  Oepiai. BHonorusielk, MOpQOTOTHSIBIK JKOHE MAaTOMOP(OJIOTHSIIBIK — 3epTTEyIIep
KYprizy OapbIChIHIA Keleci KOPBITBIHABUIAP JKacalabl. OKENIHreH yIIamapasl Kapay OapbIChIHIA
1,2-ynrinepai waeHTHUKANMAIAYAa — JKaHyapiapAblH YIIAackl MapOJOTHSIBIK epeKIIeTiKTepiHe
OaiimanpICTE eyponaiblkK enmikke (nar. Capredlus capredlus) cait KeneTiHAITT aHBIKTANABL. byia —
KYITYSKTBl KaHyap, OYFbUIap TYybIChIHA, OYFbUIAp TYKBIMJIACBIHA JKaTaTbiH, Eypasus ayMmarbiHJa
MeKeH/IeHTiH jxabaiinl sxanyap (1-cyper).

Cyper 1 — Enik yIacsIHbIH CBIPTKBI KOpiHici

byreimap, Hemece Oyrbulap TyKbiMaackl (nmar. Cervidae) - O KYNTYSKTBI CYTKOPEKTi
JKaHyapJiapbIH TYKbIMIACKI, Ka3ipri ke3ae 51 typai kamtuzasl. byreutap Eypasusaa, ConTycTik jkoHe
Omnrycrik AMepuKaga KeH TapanfaH, COHIai-aKk agaMm apkbuibl ABctpanusa MeH JKaHa 3enangusra aa
KEPCIHIIPIIreH.

IManeapkTukansly Oatbic Oemirinae eyponansik enik (jqat. Capreolus capreolus) tapasnraH, an
HIBIFBICKA Kapaii cibip emiri (yatr. Capreolus pygargus) mexenaeiiai. Cibip eniri JeHe TYPKBIHBIH ipi
OoybiMeH (MbIK OuWikTiri 80 cM-JeH KOFapbl) JKOHE YIKEH, Oip-OipiHeH aiiak opHajackaH, OeTi
OYABIpIIBI MYHi3IepiMeH epeKIIeNeHEe .

Enik - Garanbl aHWbUIBIK Kanyap (Cibipae kacinTik MaHbI3bl Oap aH). O XKamblpakThl JKOHE
apanac opMaHIapjaa, CoHaal-ak OyTanpl amblK JKepiiepJe TIpIIUNK eTedi, OpMaHAbI-Aana
afiMaKTapbIHA TOH KOHE TayJIbI JKepiiepAe MOHT1 Kap OelneyiHe NeiiH KeTepije anaibl.

Kanyapapiy TypiH aHbikTay Oapwickinaa «Eyponansik enik» bateic Kasakcran oOIbICHIHBIH
OapIBIK OpMaHIBI YKOHE JKapThUTal Mol aliMaKTaphlH, COHmai-ak kepiiiec Peceit deneparusacera
MekeHeini. by sxkanyap Kpi3put kitanka enriziaMereH, 0ipak Kasakcranusiy OpMmaH mapyamibUibiEbl
JKOHE JKaHyapJiap oJeMi KOMHUTETIHIH KOPFalaThlH TYpi OOJbIN TaObLIaabl. AHIIBUIBIK JKacay YIIiH
apHaibl pyKcaT ajibIHy KaXer.

Onexcenix o3zepicmep, cvuipmybl Kapay. 1 koHe 2-yarinepae — eniK yIIaJapbIHBIH ICHE
0iTiMi aHATOMUSUIBIK TYPFbIIA KAJIBIITHl, KOHABUIBIFBl OPTafaH >KOFapbl. l-ynriHiH canMarbl
mamamen 63,0 kr, 2-yariHig canmarbl 62,5 kr, skacel ekeyinae jne mamamed 2,8-3,0 xbut
apaJIbIFBIH KaMTHIBL. OJeKceNep CalKbIHIATBUIFAH XOHE MY3AaThUIFaH KYHIe, eJeKCeliK cipecy
alikplH Oalikamajgel Ke3ziH, aybl3 KYybICBIHBIH JKOHE aHaJb TECITIHIH KOPIHETIH Kuereimi
KaOBIKTaphl CYp-aK TYCTi, Teric opi »XbuiThlp. Ke3 anMamapbl imke Kapai Ierin KeTKeH. AHalb
Teciri MaHbIHAA KaH apajac Kapa-KOHBIp CYHBIK HOXKIC Maccalapbl aHbIKTanFaH. JKyHi KajbH,
KBUITBIP, TEpile aKChl caKTaiFaH. Tepi acThl mien KabaThl oJICi3 AaMbIFaH, OO3FBUIT-Capbl TYCTI.
Myitiznepi kecinren: 1-ynrigeri Myii3 TyOiHeH mamMamMeH 2 cM JKOFapsl, quamerpi 2,2 cm (2-cyper),
an 2-yarigeri My#i3 TyOinen 1,8 cm xorapsl, nuametpi 2,0 cm.
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My#Hi3aiH quamerpi — 2,2 cM.

MoiibiH TYChI OipiHIINI MONBIH OMBIPTKAChIHA JCHIH KecuireH, Tependiri 1-yarimeri 7-10 cm,
2-ynrigeri 6-9 cm. CoHbIMEH Karap Iam aiiMarblHOa CaHHBIH iIIKI OymImbIKeTiHIH Oip Oemiri
MIOHIaHal cyiiekke aeiin kecinren (3-cyper).

Cyper 3 — Illamn aiiMarbiHaa CAHHBIH 111K OYJIIIBIKETIHIH Oip O6iri
IIOHAaHal CyHeriHe AeHiH KeciireH

Ocpuraiiia, eki yarigeri ymanapaslH HETi3Ii CHIaTTapbl yKcac, TeK KelOip esmeMpaepiHzae
a3Jan anbIpMAIIbUIBIK OaliKanabl.

Ilamomopgonoeusanviy  3epmmey. Eki yITiHI CcambpICTRIpMANIBI  TYPAE CHIATTal, OK
JKapaKaThIHBIH OPBIHIAPBIH KOPCETYyTe 0OoJa b

1-ynrime kaObIpFa acTBHIHIAFBI COJN JKAaK aiiMaKTa JaTepalibibl OaFbITHIHIA COTAKIIa Kipic
CaHpUIaybl 0ap OK apakaThl aHbIKTANAbL. CaHbLIaynapiblH IIETTEpPi TEric eMec, KaHMEH CIHICH,
KejeMi maMaMeH 1X2 cm. by yiananeik qeekT OKIeH OalaaHbICThI, OK TE€pire THICHIE OHbI KATThI
CBIFBINl, KOHYC TOpi3Ji Tepi CO3bUIYBl apKbUIBI KATThl JKbULAAMIIBIKIICH acep xacaihisl. KaObipra
ACTHIHIAFBl AHATOMUSIIBIK TYTACTBIK JKOHE KaOBbIpFaapasiblK OYJIIIBIKETTEpi 3aKbIMJIAaHFaH, Kapa
MaHbBIHJAFbl OVJIIIBIKET YIINanapbl illiHApa >KOWBUIFAH, KAHMEH CIHFeH KaHTanaylap aHBIKTAIIbI
(4-cyper).

Ok JKapadblK KaHANbl apKbUIbI IIIEKKE OTil, OHBIH J>KYKa JKOHE KalbIH OeliMaepiHie
MEXaHUKAJIBIK 3aKbIMJIAp TyAbIpraH. TOK ileKTe, IMeKTiH HIHIICI )KoHEe IaKbIpKaliIapbIHIa KaH KETY,
KBIPTBUIFAH CaHBUIAYJAp AaHBIKTAIAbL Il KybICBIHAA VHBIFAH KaH JaKTaphl, iMIKI KaH KeTyJep
AHBIKTAJIJIBI.
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Cyper 4 — KaObIpra acThIHAAFBI COJI JKaK aliMaKTa JiaTepasibJibl OaFbITBIH/IA COMAKIIA KipiC CaHbLIAYhI
0ap OK »Kapakatsbl, KejeMi 1 X2 cM.

2-ynrize OK JKapakaThl — IHan aMarbIHIa, OH JKaK KaMOACThIH YpIIBIFBIHIA KOHE OpTaH
KUNIKTIH nuadusinne opHamackaH. Con Jkak 1IIEK BEHAChl, aiml IMIeKTIH 1JIMEKTepi MeH
IMaKBIPKAWIApel 3aKpIMIANIFaH, OH aK >KaMOAacThIH YPIIBIFBI MEH OpTaH JXXIUTKTIH auadusinie
YCaKTalfaH ChIHBIKTap OaliKanaapl. by 3akeiMaap il KybIChiHA 1MIKi KaH KETyAEH IaMaMeH 2,3 JIUTp
KaH )HUHaTybIHa ansin keareH (5-cyper).

Cyper 5 — JKambacTbIK daciust OyImbIKeTTepine naiaa 6oirad KaH JaKTapbl MEH KaH KeTyJep

Eki ynrimeri emik ymamapblHBIH ©JiMi €Ki HeTi3rl OK jKapaKaThIHBIH CalJapblHaH OoJFaH.
Bipinmi ynrige, Kabblpra acTBIHOAFBI JaTepalbIbl OK KapaKaThl — ilIeK, MaXXbIPKail jkoHe 1IKi KaH
TaMBIPJIAPBIH 3aKbIMIaFaH. AJl, eKiHII YATie - [Iamn aifMarel, OH akK >kaMOacThIH YPIIBIFEI MEH OPTaH
KUTIKTIH Auadu3iHaeri OK KapakaThl — CYHEK ChIHYbI MEH iIll KybIChIHA KaH KETY/Ii Ty IbIPFaH.

Ochuraiitiia, eJiM  OMIpJiK MaHBI3IBl MYIIenepre OarpITTaTFaH OK JKapakaTTapBIHBIH
HOTWXECIHE Hakiga OoJraH.

KoppIthinabl. COTTBIK-BETEPHHAPHSIIBIK —capanraMa OaphICBIHAA 3CEPTTEITCH €Ki  CIK
YIIACHIHBIH MOP()OJIOTHSIIBIK, OMOJIOTHSIIBIK XKOHE MaTOMOP(OIOTHSIIBIK ePEKIIETIKTePl aHbIKTaIIbL.
Exeyi ne Eyponansik emik (;tat. Capreolus capreolus) 6osmsin tadsiaaas! sxone Kazakcranubie Kei3put
KiTaOBIHA €HTI31IMETEH, alaiila KOpFalaThlH TYpre JKaTalbl. OneKkcenep/iH ChIPTKB Kapay HoTHXKeci
OolibIHIIIA JeHE OITIMI KaJbINThI, KOHABUIBIFBI OPTaJaH >KOFaphl, canMarbl 62,5-63,0 kr, xacel 2,8—
3,0 XbL1 apanbIFbIHAA, OJIEKCEIIK cipecy aikpiH Oaiikanmanel. MyHi3aepi KecinreH, MOWBIH JKOHE IIam
aiiMarbIH/a OYJIIIBIKET YJIraiapbl 3aKbIMIaHFaH.
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[TaToMOp(OIOTHSIIBIK 3epTTEY KOPCETKEH/ICH, OJ1IM €Ki Heri3ri OK yKapaKaThIHBIH calJapblHaH
OonraH: OipiHII enieKcene - KaObIpFa acTBHIHAAFHI JIaTepallbAbl OK >KapakaThl iIlIeK, MaXKbIPKai KoHe
IIIKi KaH TaMBIPJIAPBIH 3aKbIMAFaH, 1Ml KyBICHIHA IIIKiI KaH KeTyre oKenreH. EKiHmI ejexcene - miam
afiMarpl, OH JXKaK >KaMOaCThIH YPIIbIFEI MEH OpPTaH KUIIKTIH auadu3iHgeri oK jkapakaTbl — CyHek
CBIHYBI MCH iIII KyBICBIHA KaH KETY/1 TYABIPFaH.

CapanTaMa KOPBITBIHABICH OOWBIHINA, YKaHyapiapblH ©JiMi eMipJliKk MaHbI3Abl MYIIenepre
OarbITTANIFaH OK JKapaKaTTapBIHBIH HOTHXKECI OOJIBITT TaObLIaIbI.

HAUJAJAHBLUIFAH OIEBUETTEP TI3IMI

1. XKapoB A.B. Cynebnas BerepuHapHas meauuuna [Text] / A.B. XKapos // CII06.: Jlans.
—2021. - 464 p.

2. XanxacwikoB C.I1. AHanu3 cyneOHO-BeTepHHAPHBIX HKCIEPTU3, IPOBEACHHBIX HA Kadeape
BCD, mukpobuonorun u maromopdosorun bypsrckoit TCXA umenu B.P. ®ununmosa [Text] /
C.I1. XanxacbikoB // Posib arpapHOil HAyKH B YCTOWYMBOM Pa3BUTHH CEIIbCKUX TEPPUTOPHI: COOPHUK
VI Bcepoccuiickoil (HanMOHaIbHON) HaydyHOH KOH(EPEHIMH C MEXIYHAPOJAHBIM YYaCTHEM.
— HoBocubupck. — 2021. — P. 740-743.

3. XanxaceikoB C.I1. CyneOHo-BeTeprHapHas SKCIEePTH3a KUBOTHBIX IIPH HE3aKOHHOW 0XOTE
[Text] / C.I1. Xauxacseikos, JI.H. YKumun // TIppopuTeTHbIe HANPABICHUS HAYYHO-TEXHOJIOTUYECKOTO
pa3BUTUS  arpapHoro cexkropa Poccum: Marepuasibl BCEPOCCUMCKOM  HAyYHO-IPAKTHYECKOU
koH(peperu. — Ynad-Ym. — 2023. — P. 580-586.

4. Koxymko A.A. CyneGHo-BeTeprHapHas dKCIEPTH3a JUKUX JKUBOTHBIX MPHU HE3aKOHHOU
oxore [Text] / A.A. Koxymko, 1.IT1. Koportkosa // Arpapusiii Bectauk [Ipumopbs. — 2017, — Ne 3 (7).
—P.21-22.

5. Koxymko A.A. Anamm3 cyne0HO-BeTEpHHAPHBIX OKCIEPTHU3 OUKUX JKUBOTHBIX IIPH
HE3aKOHHOW 0X0Te, IpoxoauBIIuX B LleHTpe auarnoctuku Oonesnelt xxuBoTHHIX [Ipumopckoit [CXA
[Text] / A.A. Koxymko, W.II. Koporkosa // JlamsHeBOCTOUHBINM arpapubiii BecTHHK. — 2018.
—Ne 4 (48). — P. 172-177.

6. Koxymko A.A. Jlokanu3anusi OrHECTPENBHBIX PAHEHHUH Y Pa3HBIX BUIIOB TUKUX )KHBOTHBIX
[Text] / A.A. Koxymko, U.I1. KopoTkoBa // ITHHOBaIMu MOJIOJBIX — Pa3BHTHIO CEIBCKOTO XO3sHCTBA:
Martepuanbl 51 MeXBY30BCKOW Hay4dHOH CTyaeHUeckoi koHdepeHimu. — Yccypuiick. — 2015.
— P. 55-59.

7. Koxkymko A.A. XapakTepuCTHKa OTHECTPENBHBIX paHEHH# y THUrpa amypckoro [Text] /
A.A. Koxymiko, N.IT. Kopotkosa // Arpapusiii BecTHuK [Ipumopbst. — 2016. — Ne 2 (2). — P. 13-15.

8. XanxaceikoB C.II. XapakTepucTuka KOMIIOHEHTOB MOBPEKACHUH, NPUYMHEHHBIX
BBICTpeNIaMu U3 KuHeTHueckoro opysxkus [Text] / C.I1. XauxaceikoB // J[aTbHEBOCTOUHBIN arpapHbIi
BecTHHK. — 2019. — Ne 4 (52). — P. 109-116.

9. Di Majo V.J. Forensic Pathology [Text] / V.J. Di Majo, D. Di Majo // CRC Press. — Boca
Raton; London; New York; Washington. — 2001. — P. 109-113.

10. IxysanskoB C.JI. CoBpeMeHHBIE TTPOOIEMBI CyAeOHON U paHeBoi OammucTuru [Text] /
C.JI. dxyBansikos, F0.B. 36pyeBa // MexayHapoaHbIii HaydHO-HCCIIeNOBaTeIbCKUil xKypHan. — 2017,
— Neo 2 (56).

11.I'punuenko C.B. KomrimekcHbIii TOIX0J K pENICHUIO CHTYallMOHHBIX 33734 IIpU
MCCIIeIOBaHUH OTHeCTpenbHbIX moBpexaeHuit [Text] / C.B. I'punuenxo, [I.B. Ilmoraukos //
IOpuanyeckuii BecTHuK Jlarecrtanckoro rocyaapcTBeHHoro ynuBepcutera. — 2018, — 25 (1).
—P.119-123.

12. Bnagumupos B.JO. O HE00X0ANMOCTH KOMIUIEKCHOT'O HAayYHO-METOIUYECKOr0 MOAXO0Ja
MY OpTaHM3aIlM TPOM3BOJCTBA CYACOHO-MEANIIMHCKUX OaUTMCTHYECKUX HcciemoBanuii [Text] /
B.1O. Brnagumupos, M.}O. MakapoB, M.E. IlotokoBa, B.b. Ctparuc // M3Bectuss CaparoBckoro
yuuBepcutera. Hosast cepust. Cepusi: DxoHomuka. Ynpasienue. [Ipaso. — 2020. — Vol. 20.

REFERENCES
1. ZHarov A.V. Sudebnaya veterinarnaya medicina [Text] / A.V. ZHarov // SPb.: Lan'
—2021. - 464 p.
2. Hanhasykov S.P. Analiz sudebno-veterinarnyh ekspertiz, provedennyh na kafedre VSE,
mikrobiologii i patomorfologii Buryatskoj GSKHA imeni V.R. Filippova [Text] / S.P. Hanhasykov //

17



Rol' agrarnoj nauki v ustojchivom razvitii sel'skih territorij: sbornik VI Vserossijskoj (nacional’'noj)
nauchnoj konferencii s mezhdunarodnym uchastiem. — Novosibirsk. — 2021. — P. 740-743.

3. Hanhasykov S.P. Sudebno-veterinarnaya ekspertiza zhivotnyh pri nezakonnoj ohote [Text]/
S.P. Hanhasykov, D.N. ZHilin // Prioritetnye napravleniya nauchno-tekhnologicheskogo razvitiya
agrarnogo sektora Rossii: materialy vserossijskoj nauchno-prakticheskoj konferencii. — Ulan-Ude.
—2023. — P. 580-586.

4. Kozhushko A.A. Sudebno-veterinarnaya ekspertiza dikih zhivotnyh pri nezakonnoj ohote
[Text] / A.A. Kozhushko, I.P. Korotkova // Agrarnyj vestnik Primor'ya. — 2017. — Ne 3 (7). — P. 21-22.

5. Kozhushko A.A. Analiz sudebno-veterinarnyh ekspertiz dikih zhivotnyh pri nezakonnoj
ohote, prohodivshih v Centre diagnostiki boleznej zhivotnyh Primorskoj GSKHA [Text] /
A.A. Kozhushko, I.P. Korotkova // Dal'nevostochnyj agrarnyj vestnik. — 2018. — Ne 4 (48).
—P.172-177.

6. Kozhushko A.A. Lokalizaciya ognestrel'nyh ranenij u raznyh vidov dikih zhivotnyh [Text]/
A.A. Kozhushko, I.P. Korotkova // Innovacii molodyh — razvitiyu sel'skogo hozyajstva: materialy 51
mezhvuzovskoj nauchnoj studencheskoj konferencii. — Ussurijsk. — 2015. — P. 55-59.

7. Kozhushko A.A. Harakteristika ognestrel'nyh ranenij u tigra amurskogo [Text] /
A.A. Kozhushko, I.P. Korotkova // Agrarnyj vestnik Primor'ya. — 2016. — Ne 2 (2). — P. 13-15.

8. Hanhasykov S.P. Harakteristika komponentov povrezhdenij, prichinennyh vystrelami iz
kineticheskogo oruzhiya [Text] / S.P. Hanhasykov // Dal'nevostochnyj agrarnyj vestnik. — 2019.
—Ne 4 (52). — P. 109-116.

9. Di Majo V.J. Forensic Pathology [Text] / V.J. Di Majo, D. Di Majo // CRC Press.
— Boca Raton; London; New York; Washington. — 2001. — P. 109-113.

10.Dzhuvalyakov S.L. Sovremennye problemy sudebnoj i ranevoj ballistiki [Text] /
S.L. Dzhuvalyakov, YU.V. Zbrueva // Mezhdunarodnyj nauchno-issledovatel'skij zhurnal. — 2017.
— Ne 2 (56).

11.Grinchenko S.V. Kompleksnyj podhod k resheniyu situacionnyh zadach pri issledovanii
ognestrel'nyh povrezhdenij [Text] / S.V. Grinchenko, D.V. Plotnikov // YUridicheskij vestnik
Dagestanskogo gosudarstvennogo universiteta. — 2018. — 25 (1). — P. 119-123.

12.Vladimirov V.YU. O neobhodimosti kompleksnogo nauchno-metodicheskogo podhoda pri
organizacii proizvodstva sudebno-medicinskih ballisticheskih issledovanij [Text] / V.YU. Vladimirov,
I.YU. Makarov, M.E. Potokova, V.B. Stragis // Izvestiya Saratovskogo universiteta. Novaya seriya.
Seriya: Ekonomika. Upravlenie. Pravo. — 2020. — Vol. 20.

PE3IOME

B naHHOW CTaTbe WCCIENIOBAINCh NPUYUHBI CMepPTH IBYX Tyiiek kocyiu (Capreolus
capreolus) ¢ momoIp0 CyaeOHO-BeTEpUHAPHON SKCIEPTH3bl. B KadecTBe HCCIEI0BATENBCKOTO
MaTepuana WCMOJb30BAINCH JBE TYIIM KOCYJIb, HU3bATHIC W3 JIECHOTO MAacCMBa B 3amajHo-
Kazaxcranckord  obOmactu.  Beuth  mpoBenmeHbl  Mopdosormueckue, — OHMOJIOTHYECKHME U
naToMop(oIOrHueCcKUue MCCICAOBaHUS C ILEIbI0 ONpEeACICHHs BHIA, NMPUYMH CMEPTH M XapakTepa
MOBPEKICHUH Ha TeNax >KUBOTHBIX. DKCIIEPTH3a MOKa3ala, 4YT0 00€ 0COOM OTHOCSTCS K €BPOTICHUCKOM
KocyJie. XO0T4 AaHHbIM BUJ He 3aHecéH B KpacHyro kHury KazaxcraHa, OH HaxOJUTCS MOJ OXpaHOH
Komurera necHoro xo3siicTBa u x)xuBoTHOr0 Mupa Pecnyommku KazaxcraH.

IIpu BHEHmIHEM OCMOTpE TYIIKA HUMEIHd HOPMAIbHOE TEIOCIOKEHUE, COCTOSHHE BBIIIC
cpennero, Bec 62,5-63,0 xr, Bo3pact 2,8-3,0 roma. Pora Obumi cpe3aHbl, B 00nacTu IieW W Iaxa
HAOJIIOAIMCh TOBPEKICHHS MBIIICYHBIX TKaHed. [laroMopdoornyeckoe MCCICIOBaHKUE TOKA3allo,
YTO MOBPEKICHUS BBI3BAHBI OTHECTPENBHBIMUA PAHCHUSMH, MOPAKAIOIIMMHU KHU3HEHHO BaKHBIC
oprasbel. B mepBoM 00pasiie paHa JIOKaIM30BaHa JjaTepajibHO TOJ peOpaMu, BO BTOPOM - B OOJIACTH
naxa, ¢ mopaXeHUeM MPaBoi Ta30BO# 001acTH U nuadusa OeIPeHHON KOCTH.

Takum 00pa3oM, cMepTh 00E€UX KOCYJIb HACTYIHJIA BCICICTBUE OTHECTPEIbHBIX TOBPEKICHHIMA
KM3HEHHO BXHBIX OpraHoB. JlaHHOE WCCIICIOBAHUE HAYYHO XapakTepU3yeT Ciydad Tuberu
JKUBOTHBIX BCJICIICTBUE HE3aKOHHOH OXOTHI, NOMYEPKUBAET 3HAYMMOCTh METOJIOB CyIeOHO-
BETEPUHAPHOI 3KCIEPTU3bI U CIYKHUT BaXKHBIM UCTOYHHKOM WH(POPMAIIUK JIJIsI IPABOOXPAHUTEIBHBIX
OpraHoOB.

Knrwuesvle cnosa: xocyns, cyoebHo-6emepuHaphas dKCHePMuU3a, NAmoi020aHAMoOMUYecKue
UBMEHEHUS, OZHECMPEbHbIEe PAHEHUsL, 00KA3AMENbCMBA HCUBOMHO20 NPOUCXOHCOCHUSL
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VETERINARY AND SANITARY ASSESSMENT OF SHEEP CASINGS

ABSTRACT

Sheep casings are a valuable type of intestinal raw material widely used in the meat processing
industry as a natural casing for the production of sausage products. The quality and safety of this raw
material depend on compliance with veterinary and sanitary requirements during slaughter, extraction,
and processing of the intestines. Therefore, veterinary and sanitary examination of intestinal raw
materials is of great importance for ensuring product safety and the rational use of slaughter by-
products.

The aim of the study was to conduct a veterinary and sanitary assessment of sheep casings
obtained during sheep processing, as well as to determine their suitability for use in the food industry
and to analyze the economic yield of intestinal raw materials.

In the course of the study, intestines from 10 sheep that had undergone veterinary inspection
before slaughter were examined. An organoleptic assessment of the casings was carried out taking into
account color, odor, elasticity, integrity of the intestinal wall, and the presence of mechanical damage.
In addition, morphological indicators of the intestines, including length and diameter, were
determined, and the yield of sheep casings after primary processing was evaluated.

The results showed that most samples of sheep casings met veterinary and sanitary
requirements and were characterized by good organoleptic properties. The average intestinal length
was 18.4 m, while the average casing length after processing was 17.4 m. The assessment of economic
yield showed that with proper processing of intestinal raw materials, sheep casings can be effectively
used as natural casings, increasing the profitability of slaughter product processing.

Keywords: sheep casings, veterinary-sanitary examination, intestinal raw materials,
economic yield, meat processing industry, product safety.

Introduction. The rational use of slaughter products from farm animals is an important task of
the meat processing industry. In addition to meat, slaughter by-products, including intestinal raw
materials, represent significant value. One of the most common types of intestinal raw materials is
sheep casing, which is widely used as a natural casing in the production of various types of sausages
[1,2].

Sheep casing is characterized by high elasticity, strength, and good technological properties,
which makes it highly demanded in the meat industry. However, animal intestines may contain a large
number of microorganisms and metabolic products; therefore, compliance with veterinary and sanitary
requirements during their extraction, processing, and storage is of particular importance [3,4].

Veterinary and sanitary examination of intestinal raw materials is aimed at detecting
pathological changes, determining the quality and safety of products, and preventing unsafe raw
materials from entering the food chain. In addition, proper processing of intestinal raw materials
increases the economic efficiency of slaughter product processing through the rational use of by-
products [5-7].

In this regard, conducting a veterinary and sanitary assessment of sheep casings is an
important stage in ensuring the quality and safety of products in the meat processing industry [8,9].

Materials and Methods. The study was conducted at a meat processing enterprise during sheep
processing. The object of the study was sheep casings obtained after slaughter.

For the study, intestines from 10 sheep aged 10-14 months with an average live weight of 35—
40 kg were selected. Before slaughter, all animals underwent veterinary inspection and were
recognized as clinically healthy. Slaughter and primary processing of the animals were carried out in
accordance with current veterinary and sanitary requirements.
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After slaughter and carcass dressing, the gastrointestinal tract was removed. The small
intestine (sheep casing) was selected for the study, as it is commonly used in the meat processing
industry as a natural casing for sausage production.

Veterinary and sanitary evaluation of the intestinal raw materials was carried out immediately
after the extraction of the intestines. The following parameters were assessed: appearance and
condition of the intestinal wall, color of the mucous membrane, presence of foreign odor, elasticity of
the intestinal wall, and the presence of mechanical damage or pathological changes.

After the initial inspection, technological processing of the intestinal raw materials was carried
out, including removal of intestinal contents, washing with running water, mechanical cleaning of the
mucous membrane, repeated washing, and sorting.Additionally, morphological characteristics of
sheep casings were studied. The intestinal length and average casing diameter were determined. The
length was measured using a measuring tape, while the diameter was determined using a caliper at
several sections of the intestine.The yield of sheep casings after primary processing was also
determined, which made it possible to assess the economic efficiency of the use of intestinal raw
materials. The data obtained during the study were recorded and systematized. Descriptive statistical
methods were used for data analysis, and average values of the studied indicators were calculated.
Statistical processing of the results was performed using Microsoft Excel.

Results. During the study, a veterinary and sanitary assessment of sheep casings obtained
during sheep processing was carried out. The main focus was on organoleptic indicators, the condition
of the intestinal wall, morphological characteristics, and the yield of intestinal raw materials after
primary processing.

During visual inspection and organoleptic evaluation, parameters such as color, odor,
elasticity, integrity of the intestinal wall, and the presence of mechanical damage were assessed. It was
found that most samples of sheep casings had a light cream color, characteristic odor, and elastic
structure. Damage to the intestinal wall was absent in most cases or was minor. The results of the
organoleptic evaluation are presented in Table 1.

Table 1 — Organoleptic characteristics of sheep casings

Animal Casing Odor Elasticity Presence Sanitary
No. color of damage assessment
1 light characteristic good none suitable
cream
2 light characteristic good none suitable
cream
3 || cream | characteristic || good | none | suitable |
4 light characteristic good none suitable
cream
5 || cream | characteristic || good | nore | suitable |
6 light characteristic good minor suitable
cream damage
| 7 | cream | characteristic || good | none | suitable |
8 light characteristic good none suitable
cream
9 cream characteristic satisfactory minor conqmonally
damage suitable
10 light characteristic good none suitable
cream

Note: Most of the examined samples met veterinary-sanitary requirements and had good
organoleptic characteristics.
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According to the results of the study, it was established that 8 samples of sheep casings fully
met veterinary and sanitary requirements and were recognized as suitable for use in the food industry.
In 2 samples, minor mechanical damage to the intestinal wall was detected; however, after additional
processing they could be used conditionally.

Morphological characteristics of the intestinal raw materials were also studied, as they are
important for determining the technological suitability of sheep casings. During the study, the
intestinal length and the average casing diameter were measured. It was found that the average
intestinal length of the examined sheep was 18.4 m, while the average casing diameter ranged from 17
to 19 mm, with a mean value of 18 mm. The obtained indicators, presented in Table 2, indicate
sufficient strength, elasticity, and technological suitability of the intestinal raw materials for further
use as natural casings in sausage production.

Table 2 — Morphological characteristics of sheep casings

A?\:mal Intestinal length, m Casing diameter, mm Casing Ien_gth after

0. processing, m
1 18.5 | 18 | 17.5 |
2| 19.2 | 19 | 18.0 |
3| 17.8 | 18 | 16.9 |
4| 18.9 I 19 | 17.8 |
5 18.3 | 18 | 17.3 |
6| 17.6 | 17 [ 16.5 |
7 19.1 | 19 | 18.2 |
8 | 18.4 | 18 | 17.4 |
9 17.9 | 17 | 16.8 |
10 | 18.7 | 18 | 17.6 |

Additionally, the vyield of sheep casings after primary technological processing was
determined. The processing included removal of intestinal contents, washing, mechanical cleaning of
the mucous membrane, and sorting. As a result, it was established that the average length of the casing
after cleaning and sorting was 17.4 m. The slight reduction in length is associated with the removal of
damaged sections of the intestinal wall and technological features of raw material processing.

The obtained results indicate a sufficiently high yield of intestinal raw materials during sheep
processing. This is of great importance for increasing the economic efficiency of slaughter product
processing, since the rational use of intestinal raw materials makes it possible to increase the volume
of additional products and improve the profitability of meat processing production. Thus, the
conducted studies showed that sheep casings obtained from clinically healthy animals and processed
in compliance with veterinary and sanitary requirements meet the established quality standards and
can be used as natural casings in sausage production.

Conclusion. As a result of the study, a veterinary and sanitary assessment of sheep casings
obtained during sheep processing was carried out. It was established that when veterinary and sanitary
requirements are observed during slaughter, extraction, and processing of intestinal raw materials,
sheep casings meet the established quality indicators and can be used in the meat processing industry.

The organoleptic evaluation showed that most of the examined samples were characterized by
a light cream color, a characteristic odor, and good elasticity. Significant pathological changes and
damage to the intestinal wall were not detected in most cases.

The study of morphological indicators showed that the average intestinal length was 18.4 m,
and the average casing diameter was 18 mm, which indicates good technological properties of the
intestinal raw materials. After primary processing, the average length of sheep casings was 17.4 m,
indicating a relatively high yield of intestinal raw materials.
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Thus, rational processing and veterinary-sanitary control of intestinal raw materials allow
sheep casings to be effectively used as natural casings in sausage production and increase the
economic efficiency of slaughter product processing.
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TYHIH

KofinpiH imeri er eHIey ©OHEPKACiOiHAE NIVKBIK OHIMAEPIH eHIipylde TaOWru KaOBIKIIa
peTiHle KeHIHEH KOJJIaHbLIATBIH Oaraibl iIIeK MIMKI3aThl OOJIBINT Ta0bLIa bl BYJI NIMKI3aTTHIH canachl
MEH Kayilci3miri Majel COI0, IMIEKTI ally >KOHE OHJeY Ke3iHAe BETepUHAPHSUIBIK-CAHUTAPHSIIBIK
TajantapJiblH CaKTajllyblHa OaitaHbicThl. OChIFaH OalJaHBICTBI IIIEK MIMKi3aThIHA JKYPri3ijIeTiH
BETEePHHAPHSIIBIK-CAHUTAPUSIIBIK capanramMa ©HIMHIH Kayilci3liriH KaMTamachl3 eTyJe >KOHE CO0
OHIMJIEPiHIH kKaHaMa IIMKi3aThIH THIM/II TTaliaiany /1a MaHbI3bl POJI aTKAPaJIbl.

3epTTeymiH MakKcaThl — KOWIBI OHACY KE3iHIE aNbIHFaH KOM iIIeriHe BeTepUHAPHSIIBIK-
CAaHWTApHSIIBIK Oarajiay KYpridy, OHBIH TaFaM ©HEPKACIOiHAE KOJIaHyFa >KapaMJbLUIBIFBIH aHBIKTAY
JKOHE M€K IMHKI3aTEIHBIH YKOHOMHUKAJIBIK IILIFRIMBIH TAJIIAY.

3epTTey OaphIChIHIA COHO ANIBIHIA BETCPUHAPHUSIBIK TekcepylaeH oTkeH 10 koinmbiH imieri
3epTTenai. lIekke OpraHoNeNTHKANBIK Oarajiay JKYPri3iuminm, OHBIH TYCi, HiCl, CEpHIIMALNIr, IMeK
KaOBIpFachIHbIH OYTiHAIr XKoHE MEXaHUKAIBIK 3aKbIMIAHYJIapbIH 00ysl eckepinai. COHbIMEH KaTap
IMEeKTIH MOP(OJIOTHUIBIK KOPCETKIMTEPi, COHBIH INIHIC Y3BIHABIFEI MEH IHAMETPl aHBIKTANbII,
AITFaIKbl OHACY/ICH KeHiHT1 ilIeK MIBIFBIMBI OaFallaH/bl.

3epTTey HOTWKeNepl KOW INIEriHiH KOMNIIUIK YITiiepi BeTepHHAPHSUIIBIK-CAaHUTAPHSIIBIK
Tajanrtapra colKec KeJNeTiHiH KoHE KaKChl OPTaHOJICTITHKAIBIK KOPCETKIITepre ne eKeHiH KOpCEeTTi.
Irextin opTama y3sHABIFEI 18,4 M, al eHICYJCH KEHIHT1 IMIeKTiH opTaia Y3bHABFbl 17,4 M OOJIbL.
DKOHOMHKAIBIK IBIFBIMABI OaFaiay HOTIIKEJepi ileK MIMKI3aThIH JYPHIC OHJETeH JKarmaima Kou
imerin  TaOuru KaOBIKIIA PETiHJe THIMII mNaijanaHyra OOJIATBIHBIH JKOHE OYJI COI OHIMJIEpiH
OHJICY/IiH SKOHOMUKAIIBIK THIMJIUTITiH apTTHIPATHIHBIH KOPCETTI.

Tyiiin ce30ep: Kol iwexmepi, 6emepuHaAPUsIIbIK-CAHUMAPUSLIbIK eKcepy, ek WUKi3amol,
IKOHOMUKALBIK MUIMOLIIK, em 6HOey OHepKaciOi, OHiM Kayincizoiel.
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PE3IOME

BapaHI)H qgcpeBa SBJIACTCA HIEHHBIM BUJIOM KHUIICYHOTO CBIPbS, IIHMPOKO HCIOJB3YCMBIM B
MsicoTiepepadaThIBAIONICH POMBIIUICHHOCTH B Ka4eCTBE HATYPaIbHON O0OJIOYKH Ui TIPOM3BOICTBA
KonbacHbIX wm3nenuid. KauecTtBo M 0€30mMacHOCTh JaHHOTO CBIPbS 3aBHUCAT OT COONIIOACHUS
BETEpPHHAPHO-CAHUTAPHBIX TPEeOOBaHUH NMPHU yOO€ KUBOTHBIX, M3BICUCHUN U 00pabdOTKE KHUIIEYHUKA.
B cBsi3u ¢ 3TUM BeTepUHAPHO-CAaHUTApHAsI SKCIEPTH3a KUIICYHOTO CHIPbS MMEET BaKHOE 3HAYCHUE
JuIst obecriedeHrst 0€30MaCHOCTH NPOIYKIIMU U PAIIMOHAIBHOTO HCIOIb30BaHHs TOOOYHBIX POITYKTOB
yoosi.

Ilenpro WccneqOBaHUs SIBJISAJIACH BETCPHUHAPHO-CAHHTApHAS OICHKA OapaHbell YepeBbl,
MOJy4eHHOH NpHU MepepaboTKe OBEl, a TaKKe OIpeesieHne e€ MPUTroJHOCTH I MCHOJIb30BaHUS B
HPIIIIeBOﬁ IIPOMBIIIJICHHOCTH M aHAJIN3 SKOHOMHUYECKOT'O BbIXOJd KUIICYHOT'O CBhIPbS.

B xome mccnenoBanus ObuM n3ydeHbl kumedHUkd 10 oBer, mpomienmux BeTepUHAPHBIA
ocMoTp miepen yooem. IIpoBoauiace opraHoyienTHYecKas OIEHKa YepeBbl ¢ Y4ETOM IIBeTa, 3amaxa,
ANACTUYHOCTH, IEIOCTHOCTH KHIICYHOW CTEHKH W HAIMYHMS MEXaHMYCCKHX MOBpexJcHUM. Takke
OTIpeNeNsUINCh  MOpP(OJIOTHUECKHE TIOKa3aTeNd KUIICYHHWKA, BKIIOYAas JJIMHY H JAHAMETp, |
OLICHUBAJICS BHIXOJ] OapaHbell YepeBbl MOCiIe NEPBUYHON 00paOOTKH.

Pesynprarel moKazanu, 4YTO OONBLIIMHCTBO OOpa3lOB OapaHbedl YepeBbl COOTBETCTBYIOT
BETCPUHAPHO-CAHUTAPHBIM TPEOOBAHHUAM W XapaKTEPU3YIOTCS XOPOIIMMH OPraHOJCNTUYCCKUMU
nokasatensamu. CpenHsisi IMHA KHIIeYHWUKa cocraBwia 18,4 M, a cpemHsisi JMHA YepeBbI MOCIE
00pabotkn — 17,4 M. OrieHKa SKOHOMHYECKOTO BBIXOJa MOKa3aia, 9YTO MPH MpaBWiIHLHOW 00paboTke
KHIIEYHOTO CHIpbsl OapaHbsi uepeBa d3QPEKTHBHO HCIOIb3YyeTCS B KayecTBE HATypalbHONH 00OJOYKH,
TIOBBIIIAsT PEHTA0ETHLHOCT ITepepadboTKH MPOIYKTOB yOOsI.

Knwouesvie cnosa: ogeuvu KUwKY, BemMepuHaApHO-CAHUMAPHBIL OCMOMP, KUUIEUHOE Cbipbe,
IKOHOMUYECKAST IPOEKMUBHOCIb, MACONEPepadamvleaiowjas NPOMbIUIEHHOCHb, 6E30NACHOCIb
nPOOYKYUU.
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MOP®OJIOT'MYECKHUE U BUIOXUMHWYECKHUE ITAPAMETPBI KPOBU BBIYKOB
C PABHBIMU 'EHOTHUIIAMU

AHHOTALUSA

lenbro Hamrero wuccnemoBaHus Obuio u3yunth BiuusHHe SNP renos CAPN1, LEP Ha
reMaToJIOTUYECKHUE MapaMeTpbl KPOBH, HeCHeIM(PpUISCKUIT MIMMYHUTET OBIYKOB KaJIMBIIIKOM TOPO/IBL.
[To mpoBenEHHBIM HCCIENOBAHNSAM YCTAaHOBIEHO, YTO YacTOTAa BCTPEYAEMOCTH ayljiesiell y MOJIOTHIKA
kanmbikoi mopozabl coctaBuna: C — 0,24 u G — 0,76 no reny CAPN1, mo reny LEP uacrora
BeTpeuaemoctd A — amtens Obuta 0,35, V — 0,65. [Ipu u3ydeHHH reMaToIOTMYSCKHX IOKa3aTesei
JKUBOTHBIX PA3HBIX T€HOTUIIOB OBUIO OTMEUYEHO, YTO HOCHUTENH KelarelbHbIX reHoTHrnoB CC u AA
redoB CAPN1 u LEP otnuuanuck Oosiee BBICOKMMH IIOKa3aTeIsMH IO YPOBHIO 3PHUTPOLIMTOB Ha
0,46x10%/1 u 0,37x10%/n, neiikouuros ma 0,66x10%1 u 0,58%10%m1, remornobuna wa 5,9 r/n u
7,1 1/, 4em oco6u CAPN1%® u LEPYY renoruros. I1o GakTepUIMIHON M ITH30LIMHON aKTHBHOCTH
CBIBOPOTKU KPOBH MOJIOJIHSIK T€HOTHUIIOB CAPN1°¢ 4 LEPYV Ha 2,7 1 2,0% u 1,12 u 1,02 % (P>0,05)
HezHaunTenbHO ycrynan roMo3uroTHeIM CC-CAPN1 u AA-LEP renotumam.  AHanusupys
KUPHOKHUCIIOTHBIA COCTaBa TUTa3Mbl KPOBH Y JKUBOTHBIX KAJIMBIIIKOW MTOPOBI, OBLIO YCTAHOBIIEHO YTO
y oprakoB GG- u VV-apuantoB renoB CAPN1 u LEP coneprxanue HachbIlIEHHBIX KUPHBIX KHUCIOT
Obuta Beime, yeM y ananoroB CC- m AA-renotunoB Ha 2,31% u 2,11%. B Toxe Bpems mo
COIEPYKAHMIO HEHACHIIICHHBIX JKUPHBIX KHCIOT MOJOMHSK sKenarenbHbX reHoTHnoB CAPNIC u
LEPAA npeBocxoamt Ha 2,79% wu 2,40% amamoroB GG- m VV-apmantoB reHoB CAPN1 u LEP.
Takum oOpa3zom 10 MOP(OIOTMYSCKMM M OHOXMMHYECKHM IIOKa3aTeasiM, 10 HMHTCHCUBHOCTH
munugHoro obmena Obrakn CAPN1-CC um LEP -AA TEHOTHIIOB WMeNM MPEenMYINECTBO HaJ
ceepcrHukamu CAPN1-GG u LEP — VVV renorunos.
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Knrouesvle cnosa: Ovluku, Kamimvlykas nopood, NOIUMOPQUIM, 2eH, 2eHOmuMn, aielb,
ouoxumuyeckue noka3ameJiu.

ABSTRACT

The aim of our study was to study the effect of the CAPN1 and LEP SNP genes on the
hematological parameters of the blood of Kalmyk bull calves. According to the conducted research, it
was found that the frequency of occurrence of alleles in young Kalmyk breed was: C — 0.24 and
G — 0.76 for the CAPNL1 gene, for the LEP gene, the frequency of occurrence of the A— allele was
0.35, V - 0.65. When studying the hematological parameters of animals of different genotypes, it was
noted that carriers of the desired CC and AA genotypes of the CAPN1 and LEP genes differed in
higher levels of erythrocytes by 0.46x1012/1 and 0.37x1012/1, leukocytes by 0.66x109/1 and
0.58x109/1, hemoglobin by 5.9 g/ll and 7.1 g/l than individuals of the CAPN1GG and LEPVV
genotypes. In terms of bactericidal and lysozyme activity of blood serum, youngsters of the
CAPN1GG and LEPVV genotypes by 2.7 and 2.0% and 1.12 and 1.02% (P>0.05) were slightly
inferior to homozygous CC-CAPN1 and AA-LEP genotypes. Analyzing the fatty acid composition of
blood plasma in Kalmyk breed animals, it was found that in bulls of GG and VV variants of the
CAPNL1 and LEP genes, the content of saturated fatty acids was higher than in analogues of CC and
AA genotypes by 2.31% and 2.11%. At the same time, as for the content of unsaturated fatty acids, the
young of the desirable CAPN1CC and LEPAA genotypes exceeded by 2.79% and 2.40% analogues of
GG and VV variants of the CAPN1 and LEP genes. Thus, by morphological and biochemical
parameters, and by the intensity of lipid metabolism, CAPN1-CC and LEP-AA genotypes were
superior to their peers CAPN1-GG and LEP - VV.

Keywords: bulls, Kalmyk breed, polymorphism, gene, genotype, allele, biochemical indicators.

Beenenune. Opranu3Mm >KMBOTHBIX MOJBEpraeTcs OOJBIIMM Harpy3kamM, I[O3TOMY HaJo
MOCTOSIHHO TIPOBOJIUTH KOHTPOJIB 32 3JI0POBBEM KHBOTHBIX. MOP(O-OHOXMMHUYECKUI COCTaB KPOBU
OKa3bIBAaeT BO3JCIHCTBHE Ha pa3BUTHE OpPraHM3Ma MOJIOJHIKA, OTpaxas ero (U3MOJOTHYECKOe
cocrosiaue [1, 4].

CocrosiHE POCTa U Pa3BUTHA KUBOTHBIX ONPEIEIAETCA COACPKaHUEM B KPOBH APUTPOLIUTOB
W TEeMOTJIOOMHA, KOTOpBIE CHAa0XAaIOT OPTaHW3M KHCIOPOAOM. JIEHKOUMTHI KPOBH 3aIIMINAIOT
OpPraHu3M OT 4YYXXEPOIHbIX AareHTOB, ABJLSICH YacThl0 MMMYHHOH cucrembl. — OOmuii Oelok B
CBIBOPOTKE KPOBU - 3TO TOKa3aTelb MHTCHCUBHOCTH POCTa, OINPEIENSIONINIl CKOPOCTh Mpoliecca
00pa3oBaHMsl MBIIICYHON TKAaHW W SHeprum pocrta [2, 12]. Pa3BurTve MOJEKYJIAPHOW OHOJOTHH
NPEAONpPEACInIO pa3BUTHE MapKepHOH celeKUuH. | eHeTHUecKue METOAbl TO3BOJISIIOT BBISBHTH
TeHOTHIBI MOJIOJHSKA B paHHEM BO3pacTe, IS JalbHeimiero orbopa >kuBoTHBEIX [8, 3, 11].
C momompto JIHK-MapkepoB MOXKHO ONpENENUTh TEHBI, KOTOPHIE YYacTBYIOT B (POpPMHUpPOBaHWU
¢uznonornyeckux npoueccoB. [lo3ToMy B pe3yibraTe HCCIENOBaHUS BO3HHKJIA HEOOXOAMMOCTH
HCCIIEIOBaHUSI TEHETHYECKUX MapKepOB, KOTOPBIE OTPaKaIOT MOKAa3aTeNlH 3J0POBbs JKUBOTHBIX, MX
ummysureT [5, 9, 13]. Usyuenne Biamsuus SNP remoB CAPN1 u LEP ma mopdonorndeckne u
OMOXMMHYECKHE TTOKa3aTeN KPOBH OBIMKOB KaJIMBIIKOH MOPOJIBI MO3BOJUT MPUMEHUTH MOJIy4YCHHBIE
3HAHMS B IPAKTHKE COBPEMEHHOTO XMBOTHOBOJICTBA U CEJIEKIIMOHHOTO TIpoLecca.

Lenp nameit padotsl - m3yunth BiusiHue SNP renoB CAPN1, LEP na Ouoxumuueckue,
MOp(OJIOrHIECKUe MapaMeTPhbl KPOBH, €CTECTBEHHYIO PE3UCTEHTHOCTh OBIYKOB KAIIMBIIIKOW TTOPOJIBI.

Matepuajbsl U MeToABI HcciaeqoBaHusi. Hayunelli ombiT Obil mpoBeneH B PecmyOnunke
Kamveikus OO0 «Arpodupma Ypanam»y. OObEKTOM HCCICAOBAHMS OBIIN OBIYKH KAIMBIIIKOH TTOPOIBI
(m=42), B Bo3pacte 8 mecaueB. MoJIOOHAK colepXkajcs MO TEXHOJIOTHH MSICHOIO CKOTOBOJCTBA.
ConepkaHue J>KMBOTHBIX KAJIIMBIIKOW TOPOJABI - OECHpUBSA3HOE, CO CBOOOJHBIM BBIXOJIOM Ha
BBITYJIbHO—KOPMOBOM JBOp. JIeTOM >XKMBOTHbIE MACIMCh HA MACTOHMILE C MaTepsIMH. 3UMOW CKOTY
MPEJOCTABISLIOCH TEIUIOE, CyX0e MOMEIICHUE, YKPBITOE OT BETPOB, aTMOC(HEPHBIX OCAJIKOB U XOJIO/IA.
B cunbHBIe MOpO3BI M OypaHBI IOTOJIOBBE COAEPKAIOCH B CKOTHBIX ABOpax. B cocraB 3umHero
pauvMoHa KOpPMJICHHS OBIYKOB BXOAWIM: TrpyOble kopma — 25-30%, counble — 25-35%,
KOHIIEHTpUpOBaHHBIE - 45-49%. B metHuit nepuon ceHo — 20-25 %, tpaser - 40-50%, xoHIEHTpATHI -
35-45%. Tenotunuposanue 1o noiauMophuzmy LEPA8SOB mnpoBoamnoce B maboparopuu
nummyHoreHetukn U JHK-texnonoruit ®I'BHY BHUMUOK. Beigenenne JHK npoBogunu
obuenpunsTeivu Metoamu [3] YenoBus nposenenust [P npencrasiens: B Tabnuie 1.
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Jnst MOphOTIOTHIEcKOro U OMOXMMHYECKOTO HCCIECJOBAHUN y OBIYKOB KaJIMBILIKOW MOPOJIBI
(m=30) Opanu yTpoM KpOBb HATOIIAK y MATH )KUBOTHBIX M3 KaXKI0H IPYIIIHI.

Tabmuua 1 — IlocnenoBarenbHOCTH MpaimepoB, ycnoBus [P, pecTpukTassl, HCHIOIL30BaHHbBIE NPU
Ie€HOTUIIMPOBAHUH

SNP [paiimep Ycnosus TTLP Pecrpukrasa

«ropsumii cTapT» - 5 MuH. nipu 94°C;

F: 5’-tgg-agt-ggg-ttg-tta-ttt- nenarypaiust — 10 cex npu 60°C,

LEP/ASOB | _ , . lottet3 omxnr — 10 cex mpu 72°C, Eco91l
R:5’-gtc-cee-get-tet-gge-tac- .
cta-act-3° cunres — 10 cex mpu 40°C;

JocTpoiika - 5 mun npu +72 °C .

Jna ammundukanuy 6pUTH MCTIONB30BaHKI TIpaiiMephl: 5' agc-agc-cca-cca-tca-gag-aaa-3' 5' tea-
gct-ggt-tcg-gca-gat-3' («Cunrom», Poccust). Amiundukanus OCYIIECTBIsIACE B COOTBETCTBHUH CO
crenyromuM pexxumom: 1-it aram: 95 °C — 120 cek (1 muki); 2-# sram: 64 °C — 40 cex (40 nuxios);
3-it sram: 95 °C — 20 cexk (40 mukioB). BHOXMMHUYECKHE W TEMAaTOJIOTHUECKHE TMOKA3aTelH,
MOKa3aTeNId eCTECTBEHHON pPE3MCTEHTHOCTH, a TAaKKe COJIEPKAaHUE KHUPHBIX KHUCIOT B IUIA3Me
KpOBH y OBIYKOB pPa3HbIX T'€HOTHIIOB OMpEAE/SUIUCh B Jlaboparopu KanMmbIkoro yHuBepcUTeTa
uM. b. Toponosukosa. [Ipu aHanuse NaHHBIX HCHOJIB30BATHCH CTATUCTHUYECKHE METOJbI, TIPOTPaMMBbI
Microsoft Excel, CILIA u «Statistica 10» («Stat SoftInc.», CLLIA).

PesyabTathl M ux o6cy:kmenme. ['enHorunmpoBanme mo reHam kambianHa (CAPN1) u
nentuHa (LEP) mpoBoammock Ha Oblukax KajaMbIIKOW mopojpl. Ilo pesynbraTaMm IeHOTHIIUPOBAHHS
mosionnsika 1o reHy CAPN1 Obiio BBISBJIICEHO 5 JKHMBOTHBIX ¢ JkenareiabHbiM reHotunoMm CC,
oco0eil, Hecymux rerepo3urotnyto Bapuanty CG — 11, ¢ romosurotssiM renotunom GG - 26. Ilo
reHy LEP — 12 ObIuKOB BBISIBIICHBI C JKENATEILHBIM TE€HOTUIIOM A4, 6 - ¢ reTepO3UTrOTHBIM T'€HOTHUTIOM
AV, 24 — ¢ romo3zuroTaeM reHotunioM VV. Ilo mpoBen&HHBIM UCCIEAOBaHUSAM OBLJIO YCTAHOBIEHO,
YTO YacTOTa BCTPEUAEMOCTH ajulesied y MOJOAHSAKA KanMblkoi moponsl coctaBuna: C — 0,24 u
G - 0,76 no reay CAPN1, renorunos CC; CG; GG - 0,11, 0,25, 0,64. I1lo reny LEP manmensmias
yactora BcTpedaeMocTn Obuia y A - amtens— 0,35, HambGompmras - V - amnens — 0,65. Yacrora
BcTpeuaemoctd reHotunoB AA, AV, VV cocraBuna - 0,28, 0,15, 0,57. [na wuzydenuss mopdo-
OMOXMMHYECKHX M T€MaTOJIOTUYECKUX MOKa3aTelieil MOMOMBITHRIX OBIYKOB pa3HbIX reHotunoB CC;
CG; GG u 44; AV; VV renos CAPN1 u LEP paznemunm Ha 6 Tpymm (1o S To0B B Ka10i Tpymre).
[Ipu W3ydeHUH TeMaTOJIOTUYECKUX TMOKa3aTrejeld KPOBU y TMOAOMIBITHBIX OBIYKOB YCTaHOBJIEHO, YTO
MaKCHMAIBHOE COJICPIKaHHe 3PUTPOLUTOB OBLIIO OOHAPYKEHO Y HOCUTEJIEH JKENaTeNIbHBIX TeHOTUIIOB
CCu AA renoB CAPN1 u LEP (tabnuua 2).

Onu npeBocxommiI aHanoroB GG u VV reHOTHIIOB 0 JaHHOMY IoKasatento Ha 0,46x10%/1
(7,32%) u 0,37x10%/1 (5,67%). BbicOoKnii ypOBeHb KONMUECTBA IPUTPOLHUTOB B KPOBU MOJIOIHAKA
JKeJaTeNbHBIX TEHOTHIIOB COMPOBOXIAICS HAHOOIBIINM COJICPKAHUEM TeMOTJIOOMHA. Y CTaHOBIICHO,
yro y ObrukoB ¢ reHotunamMu CC-CAPN1 u AA- LEP mo ypoBHIO remorio0uHa OTMEYalloCh
MPEBOCXO/CTBO, YeM y aHamoroB GG- u VV - renotunos Ha 5,9 r/n (6,89%) u 7,1 r/n (6,02%) B
renax CAPN1 u LEP (P<0,05).

Tabauna 2 — Mophoaorndeckuii 1 OHOXUMHUYECKUIT COCTaB KPOBH (X+SX)
TMoxasarens I'enotun mo CAPN1 I'enotun no LEP
cC . CG GG AA AV vV
I'emornobun, r/m | 102,4+2,19* | 993+1,92 | 96,5£1,92 | 110,3+2,59* | 105,3+1,33 | 103,2+2,01
Apurpouutsy, 101 | 6,74+ 0,26 | 6,36+0,39 | 6,28+0,15 6,90£1,59 | 6,71£2,25 6,53+3,6
Jleiikommter, 10%/m | 7,91+ 0,27* | 7,64+0,49 | 7,25+0,17 8,12+0,16* | 7,88+0,23 7,54+0,33
[moko3a, Mr % 55.8+1,41 | 54,3+0,85 | 52,2+1,38 56,4+0,49 | 54,9+1,92 | 53,2+1,83

Ca, MMOITB/ 1T 2,50+0,04 | 2,42£0,03 = 2,23+0,09 | 2,68+0,02 | 2,47£0,05 | 2,29+0,07
P, MMOJB/1T 1,9140,05 | 1,86+0,05 | 1,82+0,07 | 2,0840,03 | 2,03£0,04 | 1,98+0,05
Mg, MMouB/1 2,134006 | 1,99+0,07 | 1,96+0,09 1,9940,06 | 1,97+0,06 | 1,95+0,08

Ipumeuanue: * — p<0,05
B xome wccnemoBaHWs B KIETKaX OPraHOB M TKaHEeW OBIYKOB HaOomancs Hambosee
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WHTCHCUBHBI YPOBEHb OKHCIHMTEIHHO-BOCCTAHOBUTENBHBIX (YHKIWH, BIMSIOIMA Ha OOMEHHBIC
MpOIIeCCHl B OpraHu3Me. Bricokoe copepkaHusi JEHKOLUUTOB B KPOBH M3Y4aeMbIX KHBOTHBIX OBLIO
BeIsIBIIEHO y Hocurenei C — amiens reHa CAPNI, KOTOpble WMENN JTOCTOBEPHOE IPEHMYIIECTBO
(P<0,05) Hax cBepctHuKamu C renotunom CAPNI®® ma 0,66x10%/1 (9,10%). Hanmenbuiuii ypoBeHs
JAHHOTO TIOKa3aTens oTMedaincs y ocoOeit V — amiens rerma LEP, ycrymas anajgoram ¢ reHOTHIIOM
AA 1a 0,58%10°/1 (7,69%).

HamBpicmiee copepkaHue TIIOKO3BI B KPOBHM HAOMIONANOCh y OBIYKOB IKEIATEIbHBIX
CC-CAPN1 u AA-LEP-reHOTHIIOB, KOTOpbIE TIPEBOCXOMMIM MONOAHIK ¢ reHoturmamu CAPNI®C u
LEPY — ma 3,6 u 3,2 mr%. CozepikaHue Makpo>JIEMEHTOB B KPOBH B OCHOBHOM 3aBHCHT OT
KOHIIGHTpalluM UX B KopMax. MUHepanbHbIE BEIECTBA YYACTBYIOT B (PM3HOJOTHYECKMX MPOLECcCcax
KHBOTHBIX W ONIArONPHUATCTBYIOT UX Pa3BUTHIO. B HalleMm ucclieoBaHWW KOHIEeHTpanus (ocdopa,
KaJbLUS ¥ MarHWsl HaXOIWJIach B TIpenenax (pu3noorHuecKoid HOPMBI M CYLIECTBEHHBIX Pa3Inuuil 1o
HX COJIEPIKAHUIO B KPOBH MEXKIY ObIYKAMH Pa3HBIX T€HOTHIIOB HE OTMEYAIIOCH.

Benkn — 5T0 OpraHmYecKHe BELIECTBA, KOTOPHIE CIIOCOOCTBYIOT POCTY, CTPOUTENBCTBY H
Pa3BUTHIO OpraHU3Ma J>KMBOTHBIX. YPOBEHb KOHIICHTpalWU oOmiero Oejka B CBIBOPOTKE KPOBU
Mononuaka rerotunoB CAPNICC u LEP™ cocraBun 79,6 r/n u 80,1 1/11, HE3HAYUTEITLHO TIPEBOCXOIA
aHaJoroB roMo3urotHeIx reHoturnoB GG u VV uHa 1,5 (1,92%) u 1,3 r/n (1,65%) (tabnuia 3).

Tabauia 3 — benkoBblii cOCTaB CHIBOPOTKU KPOBHU (X+SX)
T'enorum mo CAPN1 T'enotumn o LEP
CcC CG GG AA AV \YAY
OO0muit 6emox, /i 79,6£1,84 78,9+1,34 | 78,1+2,17 80,1+0,82 79,7£2,55 | 78,8+1,41
Anp0yMUHBL, T/1 34,5+1,71 34,0+1,91 33,4+2,16 35,1+0,87 34,8+1,91 34,14+2,58
I'moOynuHEI, T/ 45,1+0,49 44,9+0,14 | 44,7+0,86 45,0+0,62 44,9+0,51 44,7+0,30

ITokazaTenn

A 11,940,51 | 12,240,43 | 12,4+0,16 | 11,940,58 | 11,940,20 | 11,2+0,47
B 10,3£0,24 | 10,7030 | 11,020,11 | 11,320,63 | 12,3£0,44 | 12,5+0,12
r 22,940,72 | 22,04049 | 21,3+0,82 | 21,8+0,63 | 20,7£1,29 | 21,0£0,91

AnbOyMUHBI- 3T0 O€JKH, KOTOpPBIE Y4acTBYIOT B OOMEHE BEIIECTB. BBIUKM HEKeIaTeTbHbIX
redotunoB GG u VV HEIOCTOBEPHO YCTYNAIM IO JAHHOMY MOKA3aTei0 CBEPCTHUKAM C T€HOTHIIAMH
CAPNI“u LEP* ma11r/nm (3,29%) u 1,0 r/u (2,93%). boubmoe 3HaYCHHE, B KU3HEACITEIHHOCTH
OpraHM3Ma >KHBOTHBIX TaKKE WIPArOT OENKH - TIOOYIHHBI, ONPENESIONMe WMMYHHBIE CBOHCTBA
opranu3ma. HamOoJsiee BBICOKAsI KOHIIEHTPAIHS TJIOOYJIHHOB B CBIBOPOTKE KPOBH OBIYKOB YCTAHOBJICHA
y CC-CAPNI n AA- LEP renotumnoB, uMmes TeHaeHnuio K mpeocxoactBy (P>0,05) mam ocobsmu
HexenaTenbueix GG - u VV - renorunos wa 0,4 r/m (0,89%) u 0,3 r/n (0,67%). EcrecTBeHHas
PE3UCTEHTHOCTh — 3TO CIOCOOHOCTh OPraHU3Ma MPOTHBOCTOSITH OTPUIIATEIIBHBIM (PAaKTOpaM BHEIIHEH
cpenbl. B pesynpTare aHamm3a TOKa3zarelell eCTECTBEHHOW PE3UCTCHTHOCTH Y OBIYKOB Pa3HBIX
TeHOTHIIOB, ObLIM BBISBICHBI HEOOBbIINE pa3nuyus (Tabnuia 4).

Tabnura 4 — EcrecTBeHHAsT PE3UCTEHTHOCTD OBIYKOB (X+SX)
I'enotun no CAPN1 I'enoTnm no LEP
cC CG GG AA AV \AY
BACK, % 76,9+0,80* | 75,1+£0,27 74,2+0,78 77,5+£0,31* 76,0£0,61 | 75,5+0,89
JIACK, % 4,53+0,49 | 4,25+0,68 3,4140,30 5,31+£0,46 5,18+0,63 | 4,29+0,25
B-muzun, % 13,9+0,46 13,6+£0,42 13,2+0,14 14,8+0,66 14,5£0,39 | 14,3+0,80
Ipumeuanue: * — p<0,05

ITokazarens

Makcumansuas BACK MONOAHSKA OTMedanach y TOMO3SHIOTHbIX reHotunoB CAPNIC u
LEP* - 76,9-775 %, a munnumanshas — CAPNI®® uw LEPYW - 74,2-755%. Bakrepuuuasas u
JMU30LUUMHAsl aKTUBHOCTH CHIBOPOTKH KpoBU CC-CAPNI n AA-LEP TeHOTHIOB y MOnoAHsKa Oblia
BBIIIIE, Y€M YV CBEPCTHHKOB HeXenaTrenbHbIx reHoTuioB GG- u VV- na 2,7 u 2,0% (P<0,05) n 1,12 u
1,02 % (P>0,05). [To B-nTu3MHOBOH AaKTHMBHOCTH CYLIECTBCHHBIX DAa3JIMYMi MEXIY ObIYKAMH
pa3HBIX TEHOTHIIOB HEe HabOmomanoch. JKHWBOTHBIE ¢ TETEPO3UTOTHBIMH TCHOTHIIAMHU CAPNI® u
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LEP* 110 BceM OCHOBHBIM IIapaMeTpaM HMEITH IPOMEKYTOUHOE 3HAUCHHE B OTIHUHE OT CBEPCTHHKOB
c rerotuniamu CC u GG no reny CAPNI; AAu VV - LEP.
Hamm panHBIE cornacyroTcs € pe3ysibTaTaMU OTE€YECTBEHHBIX YyuEHbIX. Tak, CypyHIaeBoi
JLT., Cenunonosoit M.U., IlnaxtiokoBoii B.P. ¢ coaBropamu npu mpoBeneHHH HCCIIEAOBaHUN OBLIO
YCTAHOBIICHO, YTO JKMBOTHBIE KAJIMBIIKOHM, Ka3aXCKOM OENorosioBoi, CHMMEHTAIBCKOM, a0ep/IfH - aHr'yCCKOM
repedopackoii niopon, obnamaronue renoturiom CAPNI “C MMeroT HaHbOIBIIIHE MOKA3ATENH 10 YPOBHIO
SPUTPOLIUTOB, I'EMOINIOONHA, COIACPXKAHUIO O€NKa, €CTECTBCHHOM PE3UCTEHTHOCTH, YEM aHAJIOTM  C
redotunamu  CG u GG [1,5,7]. HanpotuB, npu n3ydeHun BIUsHUsS nonuMop¢usma rena LEP Ha
reMaToJIOTMIECKUEe II0Ka3aTeNld, €CTECTBEHHYI0 PE3UCTEHTHOCTb, HAIlM IaHHBIE HE COLUIUCH C
pe3ynpTaTaMH HEKOTOpbIX y4€HbIX. B uccinenoBanmax E.A. Pycakosoil, [[.b. KocsH, xuBOoTHBIE
repedopoackoii mopoabl ¢ reHotunamMu AV u VV 1o JaHHBIM NapaMeTpaM MMeau 00jiee BBICOKHE
MOKa3aTeNn, YeM CBepPCTHUKH ¢ AA reHoTunom [8].
3akaouenue. Takum 00pa3oM, MOTyUEHHBIE TaHHBIE CBHJIETEILCTBYIOT O TOM, YTO B HAIIEM
uccIe0OBaHUM HanboJee BbICOKas HHTEHCUBHOCTD JIMITUAHOTO 0OMEeHa ObuIa BBISBJICHA Y HOCUTENEH
CAPN1- CC u LEP —-A4A renorunoB.Ilpym aHanmm3e remMaToJOTHYECKHX M OHOXHMMHUYECKUX
nokaszaresieii  ObIYKOB pa3HbIX TI'€HOTHUIOB Haubojiee BBICOKME [0 YPOBHIO 3PUTPOLUTOB,
reMorio0vHa, COJEp)KaHWI0 OenKa, HECTeIUPUISCKON PE3UCTCHTHOCTH OTMEUAINCh TaKXKe Y
KHUBOTHBIX — HOCUTENEH JKeJaTeNIbHBIX aJlleJied B TOMO3UTOTHOM COCTOSIHUM.
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TYUIH

3epTTeyiMi3aiH MaKcaThl — KaIMaK TYKBIMABI OYKaIIBIKTapIbIH KaHBIHAAFBI T€MAaTOJIOTUSITBIK
KepceTkiluTepre sxoHe Oeiicnemudukansik uMmynuterine CAPN1 sxkone LEP rennepinin SNP
TOJTMMOP(GU3MIHIH 9CEPiH 3epTTEy OOJIIBI.

JKyprizinreH 3epTTeyiep HOTHXKECIHAC KAIMaK TYKBIMIBI )Kac Malija aJUIelbIACPAiH Ke3Iecy
xwuiniri anpikTamabl: CAPNL reni 6otibiamna C — 0,24 xone G — 0,76; an LEP reni Ooitbrama A anneni
- 0,35, V — 0,65 kypansl.

OPTYpiAl TEHOTHUITI KaHyapiapIblH T'eMaTOJOTHSIBIK KOPCETKIMTEPiH 3epTTey OaphICHIHIA
CAPN1 CC xone LEP AA kanayibl TeHOTHITEPiHIH TachIMalAaylIbUIapbl 3PUTPOLUTTEP ACHIeHi
ooiteiama 0,46x10'%/n xome 0,37x10'%/n, neiixouurrep GoitbiHma 0,66x10%/n xome 0,58x10°/m,
remMoryioounH Oomeinia 5,9 r/1 sxone 7,1 /1 xorapsl kepcerkimrepre ue oonbin, CAPN1 GG skone
LEP VV reHotunti >xaHyapiapaaH achlll TYCTi.

KaH capbICybIHBIH OaKTEPHUIMITIK KoHE Nu3ouuMaik Oencenmimiri OodbiHma CAPN1 GG
xone LEP VV renotunti xxac mamuap coiikecinmie 2,7% xone 2,0%, connaii-ak 1,12% sxone 1,02%
(P>0,05) Temen kepcerkim kepcerin, romosurotaasl CAPN1 CC xone LEP AA renorunrepinen
asjarn Kem OOJJIbI.

Kanmak TyKeIMIIBI KaHyapliapblH KaH IUa3MachlHIaFbl Mal KhIIIKBUIIBIK KYPaMbBIH TanIay
oapriceiaia CAPN1 sxone LEP rennepinig GG xone VV BapuantTapbl 0ap OyKalIbIKTap/a KaHBIKKAH
Mal KeIIKpUIapbIHbIH Mejepi CC sxone AA reHoTunTepiMeH cainbicteiprania 2,31% sxone 2,11%
JKOFaphl eKkeHi aHbIKTanabl. COHBIMEH KaTap, KAHBIKIIaFraH Mai KbIIIKbIIIAPBIHBIH MeJIIepi O0HbIHIIA
CAPN1 CC xone LEP AA renorumnTi sxac Mangap coiikecinme 2,79% xone 2,40% xorapsl
HOTHXKeEJep KOPCETTi.

Tyitin co3dep: Oyxawvblkmap, KAIMAK MYKbIMbl, HOIUMOPDUIM, 2eH, 2eHOMUn, alleib,
OUOXUMUSTILIK, KOPCEMKImep.
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MAVIAJIAHY DAICTEPIHIH JKAVBLIBIMIAP IBIH
TYPAKTBI OHIMJILUIITTHE OCEPI

TYHUIH
3eprrey HoTmkenepi bareic  KaszakcTaHHBIH — JKapThUIail  IIOJICHTTI  aifMaFbIHAAFBI
KaUBUTBIMIAPIBIH OHIM/IUIIIT MEH a3bIKTBIK Canachl KOJJAHBLIATHIH KA TEXHOJIOTHSICHIHA TIKENe
TOyeNIi €KEHIH FBUIBIMH TYPFBIIAH KOpceTTi. MayChIMIBIK JKOHE MAayCBIMIMIUIIK (pOTAIHSIIBIK)
naiganany >kyiesnepi skalmbl IPOSKTUBTIK KaMbUIFBIHBL 6585 % meHreitinge, an acThIK TYKbIMAAcTap
yiecin 30-62 % nmeHreiinge »KorapbulaTyra MYMKIHIIK Oepji. KapKblHabl jkadbLIbIM JKaFdaibIH/Ia
KycaH TypJepiHiH, oHbIH imiHae Artemisia lerchiana sxone Artemisia austriaca yneci 20 %-ra npeitin
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O6CKeH Oosca, >KaWBUIBIMABIK JKyKTeMe azaiiran ke3ne 12-18 %-ra Temenmenmi. MaychIMABIK
KaWbpUIbIMAApAa YJIbl JKOHE apamIluell TYpJepiHiH yleci a3aiibil, (QUTOLEHO3 KypBUIBIMBI
TYpPaKTaHABIPEUIABL. KOPHITBUTATEIH MPOTEMHHIH JKWHAKTATYBl MayCchHIMABIK KaibutbiMaapaa 0,004—
0,018 T1/ra apaneireinma OoJica, MayceiMmiminik yuackenepae 0,019 t/ra neitin xerti. KapkbiHmbl
)aipuTeiMaa oyt kepcetkim Tek 0,003 1/ra 60mbl. ARBIPMAIIBUTEIKTAPABIH CTAaTUCTHKATBIK MOHIUTIT]
0ip dakropasr ANOVA rtannaysimen pactamisl (p < 0,001). MaycbMIpbIK Kyiiene MHKI MPOTEHH
moepi 6,45-10,85 %, mmki maii 3,77—4,43 %, an MUHEpaAIIBIK 3JIEMEHTTEPAIH MOJIIIEPI KOFaphl
0onnbel. CoHBIMEH Karap, aiMacy SHeprusichlHbIH skuHakTanysl 0,83-2,37 'Jlx/ra neHreitiHe KeTTi,
OYJ1 KapKbIH/IbI, THIHBIFYCBI3 XKaMbUIBIMMEH calbicThipraniaa 42—64 % »xorapbl KOPCETKIIITI KOPCETTI.
OHIMILUTIK TIeH 6CIMJIIK OWIKTITi apachIHIAFbl OH CHI3BIKTHIK Toyenaimk: OniMainik = —0,22 + 0,03 x
BuikTiK, sSIFHU ©ciMIIK OMIKTIriHIH 1 cM-Te ecyi Kachla Macca eHIMILTIriHIH opTa ecenmen 0,03 1/ra-ra
apTyblHa JKaraal TynbIpAsl. KopbiTa Keje, MayChIMIBIK OHE MayCBIMIIIUIK >KaWbLIBIM JKyHenepi
OCIMIIK KaybIMJIACTBIKTAPBIHBIH KYPBUIBIMBIH OHTAMJIAHBIPBIN, SKOJOTHSUIBIK TYPAKTHLIBIKTHI
CaKTayFa KoHe KaNbUIBIMHBIH a3bIKTHIK OHIMILIITIH apTTEIPyFa MYMKIHJIK OepeTIHIITIH Toeae.

Tyiiin co3dep: sicaiivlivim, NAUOALAHY MICLI, KOPEKMILIK, DHEPSUA-NPOMEUHOIK KYHOLLIbIEY,
OCIMOIK HCAMBLIZBICLIHbIH, KOPCEMKIUuLL

ABSTRACT

The results of the study scientifically confirmed that the productivity and forage quality of
pastures in the semi-desert zone of Western Kazakhstan directly depend on the grazing technology
applied. Seasonal and within-season (rotational) grazing systems enabled the maintenance of
overall projective cover at 65-85 % and increased the proportion of cereal grasses to 30-62 %.
Under intensive grazing, the share of wormwood species, including Artemisia lerchiana and
Artemisia austriaca, reached 20 %, while reducing grazing pressure decreased it to 12-18 %. In
seasonal pastures, the proportion of poisonous and weed species declined, contributing to the
stabilization of the phytocenosis structure. The accumulation of digestible protein ranged from
0.004 to 0.018 t/ha in seasonal pastures and reached 0.019 t/ha in within-season plots. Under
intensive grazing, this value was only 0.003 t/ha. The statistical significance of these differences
was confirmed by one-way ANOVA (p < 0.001). In the seasonal system, crude protein content was
6.45-10.85 %, crude fat 3.77—4.43 %, and the level of mineral elements was higher. Additionally,
the accumulation of metabolizable energy reached 0.83-2.37 GJ/ha, which is 42-64 % higher
compared to intensive continuous grazing. A positive linear relationship between productivity and
plant height was observed: Productivity = —0.22 + 0.03 x Height, meaning that a 1 cm increase in
plant height corresponded to an average increase in green biomass of 0.03 t/ha. Thus, seasonal and
within-season grazing systems optimize the structure of plant communities, support ecological
stability, and enhance the forage productivity of pastures.

Keywords: pasture, usage method, nutritive value, energy-protein content, vegetation index.

Kipicne. JXaibiibiMaap KypiblK ayMarbIHbIH I1aMaMeH 37 %-bIH ajblll JKaTKaH KahaHIbIK
9KOXKYHEHIH MaHbBI3AbI OeIiri »oHe KYHiC KaibIpaTbH >KaHyapiap YIIIH 3HEPTHsi MEH NMPOTEHHHIH
HETI3ri Ke31 peTiHAe a3bIK-TYJIK Kayilci3mirine eneyni yiec Kocambl. Onap KOMIpPTEKTI JKHHAKTAY
KaOineri apKpUIbl MAPHUKTI Ta3Aap IIbFapBUIBIMBIHAAPBIH a3alTyaa J1a MaHBI3IBI POl aTKapaibl.
ABBIK-TYJIK KOHE aybUl MIapyallbUIBIFBl YHBIMBI JEpEKTEpiHEe COHKec, oMeMAEri IIajFblH >KOHE
KaAMBUIBIM alKaNTapbIHAAFbl KeMipTek Kopbl mamameH 343 I't C-Thl Kypaiinsl, OyJ1 opMaHIaparkl
kopaan miamamen 50 %-ra apteik [1, 2, 3]. JKaflbUuIbIM JKYKTEMECIH YTBIMIOBI PETTEY KYHIBI
OOTaHMKAIBIK KYpaMJIbl CaKTay, TYPIIK SPTYPIUTIKTI KOpFay jKOHE alKanTapabl y3aK Mep3iMIi THIMII
naiifagany YUIiH memymi ¢akTtop OoJbIn TaObUTaael. AJlaiia KapKbIHIbI KAWbUIGIM IIONTECIH
JKAMBUTFBIHBIH CHPEYIHE KOHE TYPJIIK KYPaMBIHBIH KOWBLTYbIHA oKkenei [4, 5, 6]. Epre koktemri xoHe
KyHeci3 KapKbIHIbl KaWbUIBIM KYHIBI TYPJICPJIH a3aloblHa, KepiciHIIe apaMIIentepiH OackiM
OonybiHa bIknan ereai [7, 8, 9]. Tanrtany canmapblHaH TOMBIPAKTHIH THIFBI3IATYBl MEH ©CIMAIKTEPIIH
TaMbIp KyHeJepiHiH 3aKpIMIaHybIHa OalIaHBICTBI JKepacThl OHIMAUIITIHIH a3aloblHa oKemneni. by
YAepiCTepAiH >KUBIHTHIFH JKaHBUTBIMAAPIBIH KaJIbl OMOJIOTHSUTBIK OHIMIUTITIHIH TOMEH/IEYiHe jKoHe
OJIapBIH JerpajalisiiaHy KaymiHiH apTybHa ansi kememi [10, 11, 12].

AypIcnianbsl (pOTaIUSUIIBIK) KAMBUIBIM JKYHeci KaWbUTBIMIBIK KYKTEMEHI yaKbIT MeH KEeHICTIK
OOWBIHIIIA PETTEY apKbUIbl OCIMIIKTEP/AiH KaJIblHA KEIyiHe MYMKIHIIK Oepeil JKOHE CEeJICKTHUBTI
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KENHYIH Tepic ocepiH Oenrim Oip mopexene onciperedi. AN KapKbIHIBIL, Y3IIKCi3 KaWBUIBIM
KaFJaibIHaa Oyl KYObUIBIC aliKbIH OalKabIN, JerpalalysuiblK YIEpiCTepIiH YIaeyiHe ceben 0omaibl
[13].

Martepuangap men dmicrep. 3eprrey 2024-2026 xpumap apaneiFbiHga  Kazakcran
PecrryOnmukacel AybUl IIapyamibUIBIFEI  MHHHCTDJIITT Kap)KbUTaHABIPYBIMEH JKY3€T€ ACBIPBLIATHIH
BR22883585 «KalipuibiMaap sl OHIMAUIIK 9J€yeTiH apTTHIPYAbIH JKOHE YTHIMABI NalaaiaHyIbIH
THIMITI TEXHOJOTHsIIaphIH o3ipiey» F'Th jxoHe Ma jkaro TeXHOJOTHACHIHA OaIaHBICTHI KANBITBIMIBIK
9KOXXYHENIepJiH achbll ©CIMAIK JKaMBUIFBICHIHBIH KardalblH Oarajay MakcaThlHAa baTsic
KazakcTaHHBIH XapThlIai IMeJelT aiMarblHIa opHalackaHn «Mmupacy mapya KOKaldbIFel 0a3achIHIIA
Jananblk ToKipuOe Kyprizinmi. 3eprrey OapbIChIHAA >KaHbUIBIMTaHy FHUIBIMBIHBIH 3aMaHayd
omicremenepi KonmaHbUIABI. Makanaga conpaii-ak «llaiimamany omicTepiHiH >KaWbUTBIMIAPIBIH
TYpaKThl OHIMALUIIIHE OCepiH 3epTTey» TakKbIpblObIHAAFE PhD JOKTOPIBIK IUcCCepTAIMsCHIHBIH
MaTepHangaphl MaijaiaHbUIIbL.

3epTTEey HITH:KeJEpi ’KIHe oJapabl TaJKbpLIay: JKalbUbIMIapAbplH OOTaHUKAIBIK KYpPaMbI
IIOMNTECIH KaybIMJIACTHIKTBIH OHIMAUIINIMEH TiKeJeH OalaHbICThI JKOHE OJ MayChIMIBIK KE3EHTe,
OKOTHIIKE, BUIFAl MEH KOPEKTIK 3aTTapAblH KOJDKETIMIUIriHEe, COHIal-aK ecCiMIIKTepIiH
(EHOJIOTHSUTBIK JIaMy CaThICBIHA Kapail e3repin oThIpalbl. ACTHIK KoHe OypIIak TYKeIMAacTap 0achiM,
TYPIK Kypambl 0ail GUTOIEHO3Map KYPFaKIIBUIBIKKA TO3IMILUTITIMEH epeKIIeNIeHill, apaMIIenTepIiH
TapanyblH Texxeiai. COHABIKTaH O0TaHUKAIBIK KYpaMIbl CaHIBIK Oaranay MEH TYpaKThl MOHHUTOPWHT
KYPri3y JKaWbUIBIM OHIMIUIITIH apTTHIPYABIH KOHE Mall a3bIKTBIK KODPIBl HBIFAUTYIBIH HETi3ri
aNFBIIApTel  Oonbim  TaObutanbl. JKaWbuibIMOapApl KapKBIHIABL MHaijanaHy KbICKa Mep3imie
SKOHOMHUKAJIBIK THIMII HOTI)KE OepreHiMeH, y3aK Mep3iMae ImaManaH ThIC JKYKTeME OCIMIIIK
KaybIMIACTHIFBIHBIH KYPBUIBIMBIH OY3bIT, OHIMALUIIK 9JICYETiHIH TOMEHCYiHe oKeeIi.

XKazrpl Ke3eHme KaWbUIBIMIBIK (UTOICHO3IApABIH CaHIBIK JKOHE CallaJiblK KepCeTKimTepi
KOJNJAHBUIFAaH a0 TEXHOJNOTUSACHIHA Toyenal Oomasl. JKanmel mpoexTuBTiK kaMbUirel  (OKIDK)
TUHAMUKACHIH Tallay HETi3iHAE OCIMIIK KAMBUIFBICHIHBIH IapyallblIbIK-00TaHUKATIBIK TOITAp
OOMBIHIIA KYPBUIBIMBI aHBIKTANABI. MayChIMABIK >KaWbUIbIMAApAa KOKTeM-)Ka3 Ke3eHIHIE >KajIlbl
MMPOEKTUBTIK XaMbLIFbl 65-85 % apanbifbiHAa TIPKENiN, acThIK TYKbIMAacTapabiH yieci 30-62 %
kypansl. JKycan TybickiHa kataTbiH Artemisia lerchiana sxone Artemisia austriaca typepinin yieci
KaMBUIBIM JKyKTeMeciHe OainanbicThl 12—20 % apanbirbinna e3repai. KapKelHIbI MaligaiaHbIIaThIH
ydacKenepae KyCaHHbIH eH jxorapsl yieci (20 %) Oaiikanabl, an >KalbUIBIMIABIK JKYKTEMe a3aiifaH
xarnaiaa Oy kepcerkim 12—18 %-ra neitin ToMeHIC .

KapKkpIHAbI KalbUTBIM JKaFJaiibIHAa SpTYpJIi menTteciH ecimaikTepaiy yieci 18 %-ra neitin
KETIM, OJIapAbIH KypaMblH/Ia apaMIIenTep MEH yJbl Typiep Ke3lecTi. Al MayChIMIBIK (KOKTEM, Ka3,
KY3) THaijalaHblIaThIH KalbpUIbIMAApAa opTypii mentepaiy yieci 13-17 % apanbirbiHga OOIBII,
apammenrepiy yieci 1-2 %-nan acniazsr (1-cyper).

Cypert 1 — OciMaOikTepaiH TYpJIiK KypaMmbl
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MaychIMIBIK JKaflbUTbIMIapaa yibsl ©CIMAIKTEpIiH, aTan aiitkanaa Tanacetum achilleifolium,
Lepidium perfoliatum, Anabasis aphylla, Datura, Xanthium strumarium, Alhagi pseudalhagi xone
Euphorbia ynecinin asaro ypaici aHbIKTambl. 3epTTEY HOTIDKEIEPi KOPCETKEHICH, >KAHbLIBIM
LIONTECIHIEPiHIH a3bIKTHIK JKOHE OHEPrHsA-MPOTEHMHIAIK KYHIBUIBIFB  aybUl — LIapyallbLIBIFBI
JKaHyapllapblH kKal0 TEXHOJOTHSChIHA TiKeNel Toyenai. MaychIMIBIK KaWblIbIMAApIa KOPBITHUIATHIH
npotenHHiH wWbiFbIMBL 0,004-0,018 T1/ra apaneirbinaa Oonabl. MaychIMIMIimiK (BHYTPHCE30HIBIK)
JKaMbUIBIM y4YacKeJepiH MaiganaHy KOPBIThLIAThIH mpoTerH »xuHayabl tuicinire 0,007; 0,015 xone
0,019 1/ra nmeHrefiinne kamTaMachl3 erirm, Oakbuiay HyckackiMeH canbicThipranaa 0,004; 0,012 xone
0,016 T/ra-ra >xorapbl KOPCETKIII KOPCETTI.

1 rexrapnaH anbIHFaH KOPBITHUIATHIH MPOTEUHHIH €H TOMEHT1 MOIIIepi KapKbIHIBI XKaHbLIBIM
xarapiaaa tipkeaai — 0,003 1/ra. By miamanaH ThIC KaHBIIBIMIBIK KYKTEMEMEH, ©CIMIIKTEPIiH
XKamplpak ~OCTiHIH KBICKAPYBIMEH JKOHE (DOTOCHHTETHKAIBIK OCJCeHOUTIKTIH TeMeHIeyiMeH
Tycingipineni. Kapkeiaapl maiganany skargalbliHIA a3bIKTHIK 0a3a JKelmen CapKbUIBII, IIeNTECiH
YKaMBUTFBIHBIH ITPOTENHIIK KAMTaMachI3 €TiTy JCHIeii TOMEHIE/I].

Horwxkenep xalbUIbIMIAPbl FHUIBIMH HETI3lIE, PETTEITeH JKYKTEME apKbUIbl IMaijaliaHy
OCIMIIK  KaybIMJIACTBIKTAPBIHBIH ~ KYPBUIBIMBIH  OHTAWJIAHBIPBIN,  ONAPJbIH  JKOJOTHSIIBIK
TYpPaKTBUIBIFBI MEH OHIMJIIIK oJIeyeTiH cakTayFa MYMKIHIIK OepeTiHiH kepcereni. Ocbuiaifma,
KaAUBITBIMJIBIK ATTKATTAP/IBIH OCIMJIIK XKaMBUTFBICBIHIA KOPBITBUIATHIH MPOTSHHHIH KHHATYBI OJIapbl
naiiiajany TEXHOJIOTHSCHIHA JKOHE JKAWBUIBIMIIBIK JKYKTEME pPEXHMMiHE OalIaHBICThI alKbIHIAIAIbI.
AHBIKTaIIFaH albIPMAIIBUTBIKTAP/IBIH CTATUCTHKAIBIK MOHAUIITI 0ip (haKTOPIIBI IUCHIEPCHSIIBIK TalAay
(ANOVA) normxkenepimen pactramnasl (p < 0,001), Oy «kabaiinay TEXHOJOTHACHD (HaKTOPBIHBIH
KOPCETKII BapuaOeNbIUTITIHE BIKITATBIHBIH JKOFaphl JNCHICHIH momenaeimi. [lepexTepmiH TapamyblH
BoxPlot TumnTi quarpaMma apKbUThl BU3yaTH3alysIay TOKIpHOe HYCKaIaphl apachlHAarsl MeIHAHABIK
MOHJIEp MEH KBapTHIIAPAIBIK AaYBITKYJIApblH aWbpMAlIbUIGIFBIH AHKBIH KOPCETII, aHBIKTaIFaH
3aHIBUTBIKTBIH TYPAKTBUTBIFBIH KOCBIMIIIA TYp/e pacTasl (2-cyper).
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Cyper 2 — JKaiibuibIM ©CIMIIKTEP] apKbLIbl KOPBITHIIATHIH TPOTECHHHIH KHHAIYBI

JKaWpumeIMaapapl  MMalgadaHy TEXHOJIOTHSUIAphl OHIMIUIIK JACHreWiMeH Karap IIeNTeCiH
YKaMBUIFBIHBIH a3bIKTBIK MaCCaChIHBIH CalajblK KepCceTKimTepine oH biknan ereni. [lIuki npoTenHHiy
eH korapbl meumepi (6,45-10,85 %) maychIMIBIK mMaiganaHbUIaThIH (KOKTEM, a3, Ky3) JKOHE
MayCHIMIIIUTIK y4JacKelnepaeri ecCiMAiK YirijepiHae aHbIKTaaabl. KapKbIHIBL, THIHBIFY KE3€HIHCI3
JKaMbUIBIM JKaFIalbIH/A IHKI MPOTEUH MOJIIIEP] aTajlfaH HycKaaapMeH caibicteipranaa 2,20-6,60 %-
ra teMeH Ooubim, 4,25 % kypanel. Ochbuiaiiima, MayChIMIBIK SKaWbUIBIMIApIaH aJbIHFaH ©CIMJIIK
YITiepl camaiblK KypaMbl JKaFblHAH KapKBIHABI MaiJaJlaHbLUIFaH IIONTECIH JKaMBUIFBIIAH 0achiM
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TYCTI.

MaychIMIBIK KaibUTbIMIapaa muki Maiasry (3,77-4,43 %) xone mmki kyamiy (5,15-7,79 %)
apTybl, COHbIMEH Karap mHKi >xacyHbIKTBIH (30,45-32,55 %) emoyip Temenneyi OalKasibl.
BoTaHuKabIK KypaMaa acTBIK TYKbIMIAC IMONTepAiH yieciHin aptysl kamuit (1,49-1,57 %), kanpuumit
(0,39-0,45 %) xone hocthop (0,18-0,24 %) mesmiepiniy sKOFapbUIaybiHA BIKIAT €TTi. MayChIMIBIK
KaWbUIBIMAAPAAFEl OCIMIIK YATLIepiHAe KapOTHH MeJIepi KapKbIHIbI KaWblJIbIM KOPCETKIIITEpiHEH
4,56—7,7 Mr/kr-ra sxorapsl OOJIIbI.
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Cyper 3 — XaiibuislM menTepi apKplibl aIMacaTbIH SHEPTUSHBIH KUHAITYbI

JKaitputeiMaapapl naiananyabplH eH THIMII HYCKAIAphIH/A KachlUl Macca apKbUIbl KHHAIFaH
anmvacy osHepruscel 0,83-2,37 I'/I)x/ra nenreiiinze O00Jubl. AJI THIHBIFY KE3C€HIHCI3 KapKbIHIIbI
KaWbIIBIM TEXHOJOTHICHIH/A OYJT KOPCETKIII MayChIMJIBIK MaiiajaHy HYCKaIapbhIMEH CATbICTBIPFAH A
0,61; 1,14 xone 1,46 I'I/ra-ra remenen, tuicinme 42,36; 57,86 sxone 63,76 % a3aroapl KepceTTi.
MaychIMIIIiIiK y9acKeaepli Ke3eKTeCTipy TEXHOJOTHACHIH KOJJIaHy, KEepiCiHIe, >KaHyapJiapIbIH
OHIMJIUTITIH apTTBIpyFa KaXKETTI aiMacy »JHEPTrHsACHIHBIH JCHIeHIH KapKbIHIBI KAWMBUILIMMCH
cansicThipranga 0,69; 1,19 sxone 1,54 I'/I)x/ra-ra Hemece tuicinie 45,39; 58,91 sxone 64,98 %-ra
aptTeipAbl. Ocbulaiiina, >KalbUIBIM OCIMIIK JKaMBUIFBICHIHIA aMacy JHEPTHACHIHBIH >KHHAKTATYhI
KOJIIaHbLIAThIH TaialaHy TEXHOJIOTHUAChIHA aWTapJbIKTal JOPEKEAe TOYeNIl €KEHI aHbIKTaJIbl.
AVKBIHIATFaH adbIPMAIIbUIBIKTAPABIH CTATUCTHKAIBIK MOHILIIN Oip (akTOpJIbl JHUCHEPCHSIIBIK
tangay (ANOVA) mormxenepimer pacrammsl (p < 0,001). 3-cyperre ycwipuwran BoxPlot twmri
JUarpaMMa aJbIHFAH HOTHXKEIIEp IiH ailbIpMaIIbLUIBIFBIH KOPHEKI TYpe OciHeneIi.

Kopsoithinabl. batbic Ka3zakcTaHHBIH >KapThUlall MIOJEWT alMarbIHAAFbl KaWbUIBIMJIBIK
AITKANTap/IbIH Ka3ipri ®araaiibl onapsl 0acKapy epeKIiemikTepiMeH alKbiHaanansl. JKalbuibivaap st
naiiiajany CHIAThl KOJIIAHBUIATBIH JKAl0 TEXHOJOTHSCHIHA TAYENAl JKOHE OKIMIIUIIK-CasCH
niekapagapra KapamactaH AJCTYpJi maiianaHy KYKBIFBI asChIHIA XY3ere achlpbliaasl. PerTenreH
MayChIMJIBIK JKaUbLIBIM KYHECI )KaUbLUIBIMIIBIK AJIKANTAPIbIH KAaChUT KYHIH JKOHE OHIMJIUTIK dJeyeTiH
caKTayFa BIKNan eremi. MaychIMIBIK TaiinaiaHy KarugaThlHA COWKec >KaWbUIBIMAAPABIH YII THITI
KBIPATHIIAIbI;: KOKTEMT, )Ka3Fbl XKOHE Ky3Ti kaibuibiMaap. COHBIMEH Katap Oip MayChIM IIEHOEpiH/Ie
yJackenepi Ke3eKTecTipy (MayChIMINIUNK pOTalys) TKipuOeci KoJmaHbUIambl. AJIarbl Ke3eHIe
KaWbUIBIMAAPIABIH TYPaKThl a3bIK OHIIpYAl KaMTaMachl3 €TyJeri »oHe OuoamyaHTYpPIIUTiKTI
caKTaymarbl OJICYCTiH KEIICHIlI TYpAe KyXKaTTayFa >XOHE FBUIBIMH Herizle Oaraiayra OarbITTaJFaH
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PE3IOME

PesynbraTel HcciaemoBaHHMS HAy4YHO TOJTBEPIWIMA, 4YTO NPOAYKTHBHOCTH M KOPMOBas
IEHHOCTh MACTOMIN B TIONYIYCTHIHHOW 30He 3amaaHoro KazaxcraHa HampsMyr 3aBUCAT OT
MPUMEHSAEMOM TEXHOJIOTUU Bbinaca. CHCTEMBI CE30HHOTO M BHYTPHCE30HHOTO (POTAIMOHHOTO)
HCIOJIb30BaHMS [TO3BOJIMIIM MOAACPKUBATh OOIIYIO0 IMPOSKTUBHYIO TIOKPOBHOCTh Ha ypoBHE 65-85 %
U yBeIUUWBaTh 00 37akoB a0 30-62 %. [lpu MHTEHCHMBHOM BhINAce NOJI TOJBIHHBIX BHUOB,
B ToM umcie Artemisia lerchiana u Artemisia austriaca, gocturama 20 %, Torga Kak IpH CHIKEHHH
Harpy3ku oHa yMmeHbinanack g0 12-18 %. B ce30HHBIX macTOWIIax CHU3WIACH JOJS SAOBUTBHIX U
COPHBIX BHJIIOB, YTO CIIOCOOCTBOBAJNIO CTa0MIM3ALMK CTPYKTYpHI (uTomeHo3a. CoOop mepeBapumMoro
nporenna Bappuposan oT 0,004 mo 0,018 1/ra Ha ce3onHBIX mactOumiax u gocrturan 0,019 1/ra Ha
BHYTPHCE30HHBIX y4acTKax. [Ipy HHTEHCHMBHOM BBINIace ATOT MOKa3atenb cocTaBiisut Beero 0,003 1/ra.
Cratuctuyeckas 3HAYMMOCTh pa3iWuuil ObLIA IOATBEPXKICHA OJHO(MAKTOPHBIM JIUCIEPCHOHHBIM
amammzoM ANOVA (p < 0,001). B ce30oHHOM cHCTeME COAEP/KAaHHE CHIPOTO MPOTEMHA COCTABUIIO
6,45-10,85 %, ceiporo xupa — 3,77-4,43 %, a ypoBeHb MHHEPAIHHBIX SJEMEHTOB OBLI MOBBIIICH.
Kpome Toro, HakoruieHre oOMeHHoM sHeprun pocturano 0,83-2,37 I'/Ix/ra, uto Ha 42—64 % Bbliiie
MO CPaBHCHUIO C WHTCHCHUBHBIM HEMPEPHIBHBIM BBIMACOM. bblla BBISBICHA MNpsiMas JIMHEHHAas
3aBUCHMOCTh MEXIy MPOJYKTHBHOCTBIO M BBICOTOH pactenuii: [IpoaykruBHOCTS = —0,22 + 0,03 X
BricoTa, 4TO 0O3Hauaer, YTO yBEIMYCHUE BBICOTHI PACTCHHUH Ha 1 CM COOTBETCTBOBAJIO CpEIHEMY
npupocty 3enenoit mMaccel Ha 0,03 1/ra. Takum 00pa3oMm, CE30HHBIE U BHYTPUCE30HHBIC CHCTEMBI
BhIACa ONTHMU3UPYIOT CTPYKTYPY PACTHTENBHBIX COOOINECTB, CHOCOOCTBYIOT MOJAJEPKAHUIO
9KOJIOTHYECKOH YCTOHYMBOCTH U TMOBBIIIEHHUIO KOPMOBOW TPOTYKTUBHOCTH MACTOMIII.

Knwuesvie cnosa. nacmbuwe, cnocob UCHONL306AHUS, NUMAMENbHAS  YEHHOCMb,
IHEPeMUK0-0e1K08as YEHHOCHb, NOKA3AMeNb PACTHUNETbHO20 NOKPOEd.
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AHHOTALIMUSA

B cratbe paccmaTtpuBaroTcs d(QQEKTHBHBIE TEXHOJOTUU BO3JENBIBAHUS TpPaBOCMECEH
MHOTOJICTHHX TPaB JJIsl CO3/IaHUs TPOTYKTUBHBIX OTOPKUBAEMBIX ITACTOUII B YCIIOBUSIX JICCOCTEITHO M
3061 CeBepHoro Kazaxcrana. AKTyaldbHOCTh WCCIEIOBAHHS OOYCIOBICHA HEOOXOIUMOCTHIO
MOBBINICHUS TIPOJIYKTUBHOCTH MACTOUIIHBIX YTOJUH, YIYYIICHUS KOPMOBOU 0a3bl dKUBOTHOBOJICTBA U
palMOHANBHOTO HCIIOJIb30BAHUSl 3€MENbHBIX DPECypcOB pernoHa. B pabore mpoaHanu3HpOBaHbBI
OCOOCHHOCTH TIOJI0Opa BHUJIOB MHOTOJETHHUX 3JaKOBBIX M OOOOBBIX TpaB, aJalTHPOBAHHBIX K
MMOYBCHHO-KIIMMATUYCCKUM YCJIOBUAM PETHOHA, 4 TAKXKE arpOTEXHUYCCKUEC ITPUCMBI UX BhIpallluBaHU.
Y CTaHOBIICHO, YTO MPUMEHEHHUE CMEIIAHHBIX MMOCEBOB MHOTOJIETHUX TPaB CIIOCOOCTBYET MOBBIICHHUIO
YPOXKaHOCTH 3€JICHOW MACChI, YJIYUIICHUIO KOPMOBOWM IIEHHOCTH U JOJTOBEYHOCTH MACTOUIIHOTO
TpaBocTost. COBMECTHOE BBIPAIMBAHUE 37AKOBBIX M 0OOOBBIX KyIbTYp IMO3BOJSET Oojee IMOJTHO
HCIIOJIb30BAaTh IUTATCILHBIC BCIIECTBA IIOYBBI, IMMOBBIMIACT COJACPIKAHUEC IIPOTCHMHA B KOPME U
CMOCOOCTBYET YIYYINICHHUIO TUIOJOPOMS MOYBbI . PacCMOTPEHBI OCHOBHBIC 3JIEMEHTHI TEXHOJIOTUU
BO3CJIbIBAHUA TpaBOCMeCGﬁ, BKJIIO4Yas IMOATOTOBKY IIOYBEI, HOIL60p KOMIIOHCHTOB TpaBOCMECH,
HOPMBI BBICEBA, YXOJA 32 IOCEBAMH W pAlMOHANBHOE WCIONb30BaHUe mactoum. Ilomy4yeHHbIC
PE3YIbTATBl MOTYT 6I)ITI> HUCIIOJIb30BaHbl JIA ITOBBIIIICHUA 3(1)(1)€KTI/IBHOCTI/I KOpMOIIpOMU3BOACTBA U
YCTOWYMBOTO Pa3BUTHsI MACTOUIIIHOTO JKUBOTHOBOJICTBA B JiecocTenHo 30He CeBepHoro KasaxcraHa.

Knrwouesvie cnosa: muozonemuue 31aKu, mpagocmecu, nacmouya, npousgo0Ccmeo KOPMosevlx
KYIbMYp, CENbCKOXO3SUCMBEeHHble mexHoio2uu, ntecocmentas 3o0ua, Cesepnuiii Kazaxcman

ABSTRACT

The article examines effective technologies for cultivating mixtures of perennial grasses to
create productive fenced pastures in the forest-steppe zone of Northern Kazakhstan. The relevance of
the study is oOycnosnena the need to increase the productivity of pasture lands, improve the forage
base of livestock production, and ensure the rational use of the region’s land resources. The paper
analyzes the features of selecting species of perennial grasses and legumes adapted to the soil and
climatic conditions of the region, as well as the agrotechnical methods of their cultivation. It has been
established that the use of mixed sowings of perennial grasses contributes to increasing green mass
yield, improving forage quality, and enhancing the durability of pasture grass stands. The joint
cultivation of grasses and legumes allows for a more efficient use of soil nutrients, increases the
protein content in the feed, and contributes to improving soil fertility. The main elements of the
technology for cultivating grass mixtures are considered, including soil preparation, selection of grass
mixture components, seeding rates, crop management, and rational use of pastures. The obtained
results can be used to improve the efficiency of forage production and ensure the sustainable
development of pasture-based livestock farming in the forest-steppe zone of Northern Kazakhstan.
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BBegenne. B KMBOTHOBOICTBE OIHOM M3 KIIOYEBLIX 3adady SABJSIETCA oOOecleyeHue
CEIIbCKOXO3SIUCTBEHHBIX JKMBOTHBIX KopMmamMu. B pamkax J[opokHOW KapThl 10 Pa3BUTHIO
KOPMOIIPOU3BOCTBA INIAHUPYETCS PACIIMPEHHE TOCEBOB MHOTOJIETHUX M OJHOJETHUX TPaB, a TAKKE
CHJIOCHBIX KYJBTYp, 3aMEHsISI MAJIOTPOAYKTUBHBIE KOPMOBBIE 00Jee YpOKaWHBIMHA W THATATEEHBIMH
[1]. Onmnako pa3BuTHE >KMBOTHOBOJCTBAa 4YacTO MPOUCXOIMT O€3 ydeTa BO3MOXKHOCTEH KOPMOBOI
0a3pl. B 1memoM mo crpaHe oOBEMBI TPOW3BOJICTBA KOPMOB B JIBa pa3a HIDKE IMOTPEOHOCTH IO
3ootexHuueckuM HopmaMm. Ot 20 mo 60 % macTOummHeix yroauid nerpagupoBanbl, a 48 % He
UCTIOJIB3YIOTCS W3-3a OTCYTCTBUsI Bojomosi [2]. Ka3zaxcTaH TakKe HCHBITBIBAET MOTPEOHOCTh B
pacuIMpeHnH IIouIaaei moceBa KOpMOBBIX KyiabTyp. CyTouHas moTpeOHOCTh B IpyOBIX KOpMax IUis
MOJIOYHBIX KO3 COCTaBIISIeT OKOJIO 1 KT Ha OJHY YCJIOBHYIO ToyioBy. Jlisi obecrieuenus: moTpedHOCTEl
MEJIKOTO POTaToro CKOTa B CTOWMIIOBHIN mepuo/] TpedyeTcs Oosee 16 Thic. TOHH BEICOKOKauYECTBEHHOTO
ceHa. JlepuuuT KOpPMOB CBSI3aH TaKKe C CYpPOBBIMH TOYBEHHO-KIMMATHYECKHMHU YCIOBUSMH W
HEJIOCTaTKOM TeIJIa M BJIATM B TEPHO]| BETeTallMi. B CBSI3M C ATUM BO3HHKAeT HEOOXOIUMOCTh
CO3JIaHUS CBHIPHEBBIX KOHBEMEPOB JJIsl XO3SIMCTB, COACPIKAIMX MEJIKUNA poratbiii cKoT. McciaenoBanus
B CTENHON M CYyXOCTENmHO# 30Hax KaszaxcraHa mokasanmu, 94TO paHHEBECEHHHUH IOCEB MHOTOJETHHX
TpaB IMOJYMOKPOBHBIM CIIOCOOOM CMOCOOCTBYeT (DOPMHUPOBAHUIO YCTOWYMBBIX arpo()MTOLEHO30B U
BOCCTAHOBJIEHHIO JeTrPagrpOBaHHBIX 3eMelb [3, 4].

Ponp MHOroneTHmx macTOMII B CMEMIAHHBIX CHCTEMax 3eMJIeeNusl 3aBHUCHT OT
KIIMMATHYECKUX YCIIOBHM, 3EMENbHBIX PEeCcypcoB W OCOOEHHOCTEH CHCTeMBl >KHBOTHOBOJCTBA.
DOKOHOMHYECKOE MOJAEIHPOBAHUE HCIOJIb30BAJIOCh Ui BBISBICHUS (DakTOpOB, BIMSAIOMIMX Ha
peHTa0eNbHOCTh BHEAPEHUS] MHOTOJIETHHUX MAacTOWIN B PETHOHAX ABCTpaluH, TI€ TPAAWIIHOHHO
npeodiagaloT OJHOJNIETHHE KyJIbTyphl [5-7]. CMecH MHOTOJNCTHUX TpaB NPOXJIATHOTO CE30HA H
MHOTOJIETHUX OOOOBBIX 00Ja/1al0T BBHICOKMM IOTEHIIMAJIOM JIJIsl TIOBBIIIEHHUS MTPOU3BOJICTBA KOPMOB,
YIy4dIIEHHs CE30HHOTO pACHpENeNIeHUs] KOPMOBOM Macchl M TPOAYKTUBHOCTH KUBOTHBIX.
Hanmonanpaoe wuccienoBanne (EpMEPCKUX XO3SIMCTB, MPOBEIACHHOE MHCTUTYTOM HCCIEeIOBaHUN
nactOum (GRI) coBmectHo ¢ KoHCynbTaTMBHOW CiyOOW IO Pa3BHTHIO CEIBCKOTO XO3SIHCTBA
(ADAS), Obulo HampaBieHO Ha BbIsBICHHE (DAKTOPOB, OrPAaHUYMBAMOLIMX IMPOJYKTUBHOCTH
MOCTOSTHHBIX TacTOMI] B AHIImMU W Yanbce. MccremoBaHue MO3BOMIIIO ONPEACITUTh OCHOBHEIE
HamnpaBJeHUs 7S AaJbHEWIINX Hay4dHBIX pa3pa0OTOK. 3HAUMTENbHBIN mporpecc ObII AOCTHTHYT B
o0JacTi arpoHOMHUM, OpraHW3allKd BhIIIaca M COXpPaHEHHsS KOPMOB. BBemeHue posuité crajo
CTUMYJIOM JJISl CO3J]aHusl U BHEAPEHHS HOBBIX YIIyYIIEHHBIX COPTOB KOPMOBBIX KyJIbTYp. OZHUM H3
BaXHBIX JIOCTIDKEHHI CTajla WHTETpanus BBIIaCa CKOTa W COXPAaHEHHS KOPMOB, YTO TMO3BOIMUIIO
peryiMpoBarh OTpacTaHWE JHCTHEB U TOJAEPKMBATh BBICOKYIO MUTATEIbHYIO LIEHHOCTH KOPMOB;
TaK)Ke OBUIO BHEAPEHO OydepHOoe KOpPMIIEHHE Kak CTpaxoBoil siemeHT cucrtembl [8]. Huskas
YCTOHYMBOCTh MHOTOJICTHHX MacTOMWILN, OCOOCHHO Ha OCHOBe paiirpaca macroumuoro (Lolium
perenne), sBSETCS CephE3HOM MPOOIEMOM IS MOJIOYHOM OTpaciM HOKHOW ABCTpanuu. BimsmHue
COCTaBa TpaBOCMECEH, YIpaBIeHHUs MACTOUIAMH 1 (PaKTOPOB OKPY)KaIOIIeH cpelbl Ha YCTOHYUBOCTD
pacTeHuii U3yvaaoch B MOJIEBBIX HKCIIEPUMEHTAX Ha IBYX ydacTKax B TedeHHe deThipex seT (1998—
2001). OnHolt M3 OCHOBHBIX 3aJad YIpPaBJICHHS NAcTOWINAMM SBISETCS ONpPEEJICHUEe ONTUMAaIbHOU
Harpy3Ky CKOTa Ha pa3jMyHbIEe THIBI macToum. HecMoTps Ha [MTENbHOE M3YYeHHE 3TOTO BOTMPOCa,
YHHUBEpCAIbHBIC METOJABI €ro peIleHUs 10 CUX Hop paspaboransl HegoctatouHo [9]. C pocrom
AHTPOTIOT€HHOW HArpy3KHd Ha 3eMeNbHBIE PECYPCHl BO3PACTaeT HEOOXOIUMOCTh MX PalMOHAIBLHOTO
WCTOJIh30BaHMs, 0COOCHHO Ha 3aCyNUIMBBIX M JCTPaJUPOBaHHBIX TeppUTOpHAX. OCHOBHOH IENBIO
TaKUX HCCIIENOBAaHUI SBIAETCS OINpeAesieHne HanOoJee MEePCIEeKTUBHBIX YYacTKOB JI CO3JaHUs
MacTOWII Ha 3JICKHBIX ¥ MAJIOTIPOAYKTHBHBIX 3eMitsix [10].

B coBpeMeHHBIX YCIOBHAX TaK)K€ aKTyalbHO HCIOJIh30BAaHHE HMIIOPTHBIX TpaBOCMEced H
CENEKIIMOHHBIX COPTOB KOPMOBBEIX KYJIBTYp, aJallTHPOBAHHBIX K OIPENEIEHHBIM KIMMAaTHYECKUM
ycaoBusim. MccnenoBanuss TOO «CeKasHUMXuP» mnokazamu 3¢ QekTHBHOCTh HCIIONB30BaHUS
JONEPHBl aMepUKaHCKO#M ceneknuu B ycnoBusx CeBepo-Kazaxcranckoii oOmactu. YposkalfHOCTB
3eJIeHOW Macchl M ceHa cocTaBuiia okoio 65 u 20 1/ra cCOOTBETCTBEHHO, YTO HE YCTYNAaeT MECTHBIM
coptaMm. DTO TOJTBEPKAAET, YTO MOYBEHHO-KIMMATUYECKHE YCIOBUS PETHOHA TPH COOIIOICHUH
arpoTeXHHUKH MO3BOJISIIOT NOJTy4aTh CTAOMIIbHBIC M BBICOKHE YPOXKal KOPMOBBIX KYJBTYP.
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MarepuaJisl 1 MeToBI. MccienoBanus no co3ganuio arpo)UTOLUEHO30B KOPMOBBIX KYJIBTYP
C BBICOKMM IIOTEHIMAJIOM MPOAYKTHBHOCTH IJISi MPOM3BOJCTBA MUTATEIHLHBIX KOPMOB B YCIIOBHSX
neco-cternHoi 3061 npoBoamrck B 2025 romy HAO «CeBepo-KazaxcTaHCckuil YHUBEPCUTET UMEHU
M.Ko3bi0aeBa» Ha npousBojicTBeHHbIX moysix TOO «CepBuc-XKAPCy» (Kvi3punkapckuii paiion, CKO;
54°41'34» cam. 69°14'04» B.#.). Ilnomans ombITHBIX y4acTkoB coctaBmia 810 m2. Pasmep omHoit
JeTstHKY cocTaBwil B mmpuHy 3,0 M 1 B 1uHy 10 M, mmpuHa 3amutHeIx nonoc 3,0 M. Pacnonoxenust
JeJSIHOK cucTeMarnieckoe. Bee m3yuaeMble KynbTypbl M MX cOpTa IpuBeneHsl B 'ocymapcTBeHHOM
peecTpe CEeNeKIMOHHBIX JAOCTHKEHUH, PEKOMEHIYEMBIX K HCIOJb30BaHNI0 B Pecnyonuke Kazaxcran
[11]: CemeiictBo MsaTIuKOBEIE — €ka COOpHas, KUTHAK TpeOeHYaTHI, OBCAHMIIA TPOCTHHKOBAS,
paiirpac macTOuIIHBIN, TUMO(deeBKa myrosasd, ¢pectynonnym; CemeiicTBo boOOBBIE — JfOLIEpHA CHHSIS,
3CMapLET MEeCYaHHbIN.

Y6opka MHOTOJIETHHX KyJabTyp mpoBommiack B nepuoa 20.06-29.06.2025 r., ecrecTBeHHOTO
tpaBoctos (koHTposs) — 20.06.2025 r. Ykoc npoBouics poTopHoii kocwikoit KPH 2,1 B arperare ¢
MT3 82.1, BeicoTa cpe3a coctaBmia 5-7 cMm.

Pe3yabTaThl ncceqoBaHus M MX oocy:kaenue. [IpoBencHHbIC HAOTIOACHUS 32 COCTOSHHEM
MHOT'OJIETHUX KOPMOBBIX KyJbTYp IOCIE€ 3MMOBKH B YCIOBHAX JIECOCTENHOH 30HBI CeBepHOro
Kazaxcrana mnoka3anu BBICOKMH ypoBeHb uX coxpaHHoctn - 90-95 %, dro cBs3aHO Kak ¢
aanTalMOHHBIMU OCOOCHHOCTSIMH OTAEIBHBIX BUIOB, TaK U C PALHOHAJIBLHO NMOJOOPAHHBIM BUIOBBIM
cocTaBOM TpaBocMecell. B cmecnm oacmapuer + QectynonuyMm + THMOQeEeBKa KIIOUEBBIM
CTa0MIM3UPYIOLIMM  BHAOM  BBICTYHaeT THMOQeEeBKa JyroBas, OTJIMYAIOINANCS  BBICOKOM
3UMOCTOWKOCTBIO U CIIOCOOHOCTBIO TIEPEHOCHTH JJIMTEILHOE CHETOBOE MOKphITHE. DecTyronuym,
oOnagaronuii BBICOKOM IIACTUYHOCTBIO M aJalTUBHOCTBIO, YCIIEIIHO IIEPEHEC 3MMHME YCIIOBUS,
COXpaHHMB JKH3HECTIOCOOHOCTh KOPHEBOW CHCTEMBI. JcHapleT [OOMOJHHI CMeCh 3a CUeT
a30T(HUKCUPYIONIMX CBOWCTB M BBICOKOH YCTOMYMBOCTH K Mopo3aM. CoOXpaHHOCTh JTaHHOM
TpaBocMecH coctaBuia okojo 92-93 %. TpaBocmecu ['pun JlaiiH, rie OCHOBHBIM KOMIIOHEHTOM
TPaBOCMECH SIBJSIETCSl JIIOIIEPHA CHHSS, OTIIMYAIOIIAsCS XOpOIIeH 3MMOCTOWKOCTBIO, HO Oolee
YyBCTBHUTEJIbHAsI K BBIIPEBAHUIO NPU H30BITOYHOM CHEXHOM IMOKpoBe. OJHAKO NPUCYTCTBUE
OBCSIHUILbI TPOCTHUKOBOM, YCTOMYMBOM K CYpOBBIM 3UMHHUM YCJIOBUSIM U BECEHHEH 3acyXe, MOBBICHIIO
o0IIyI0 COXpaHHOCTh TpPaBOCTOs. B cpeaHeM mepe3sUMOBKAa JAaHHOM CMECH COCTaBHJIA
90-91 %.

Haunyumme pes3ynbTaTbl MOPOAEMOHCTPUPOBAIM CMeECH, [IA€ Mpeoliaganu 37aKOBbIE
KOMIIOHEHTBl C BBICOKOH 3MMOCTOMKOCTBIO (OBCSHHMIIA TPOCTHHKOBAs, J>KUTHSK, €xa cOOpHasi,
tuMo(deeBka). BrimoueHne 0000BBIX KyNbTyp (3CHapIieT, JIOIEpHa) 00ECIeUrio TOTIOTHUTEIbHBIH
arposkoJiorndeckuii 3pQeKT 3a cuer a30THUKCAIUH U MOBHILICHUS KOPMOBOH IIEGHHOCTH, IPX 3TOM HX
3MMOCTOMKOCTh TaKK€ IMPOSBWIACH HAa BBICOKOM ypoBHe. HacTymieHue OCHOBHBIX (a3 pa3BUTHSA
(UKCHPOBATIOCh NPU HACTYIJICHWH WX Y BHIAa HE MeHee 4eM y /5% pacTeHHH, U COOTBETCTBOBAIIO
OMOJIOTHUECKMM OCOOCHHOCTSIM KYJIbTYpP B JAHHBIX KIMMATHYECKUX YCJIOBHSAX. XOPOILHE IOTOAHBIC
YCJIOBHS TaK K€ MOJIOKHUTENBHO CKa3aJluCh HAa BpeMs HACTYIUICHHS U MPOJOKUTEIHHOCTH OCHOBHBIX
(dheHodasz pacreHmii TpaBocMeced MHOTOJIETHHX TpaB. 3a TEPHUOJA BETeTAllMA NPHUHUMATIH TEPHOM
«BcxoJbl-yoopkay. [lepmox BererauMum pacTeHH €CTECTBEHHOTO TPaBOCTOA (KOHTPOJB) COCTaBHII
71 nHel, ONBITHBIX BapHAaHTOB 1 Tojia )KU3HU— B cpeaHeM 79 nHel, 2 roja )KU3HU B cpeaHemM 78,3 mHs.
CwMecu ¢ 6000BBIMH KOMIIOHEHTaMH (JIIOLIEPHA, 3CMapLeT) MOKa3bIBalOT paHHEE PA3BUTHE B CPAaBHEHUE
CO 3JIaKOBBIMH KYJIBTYpPaMH, YTO MOXKET OBITh IMOJIE3HO MPHU PAHHEBECEHHEM BHINIACE WIIH CEHOKOCE.
CMecn ¢ MHOTOKOMIIOHEHTHOW CTPYKTypod (paiirpac, exa, (QecTynoimyM) IeMOHCTPUPYIOT
YAJIMHEHHbIH BETre€TALMOHHBINA IIE€PUOJ, YTO IOBBIIIAET YCTOWYMBOCTH NPOJYKTUBHOCTH B TEUCHHE
ce3oHa. KoHTponb (ecTecTBEHHbIE MACTOMINA) Pa3BUBACTCS PaHbIIE, HO TAKXKE PaHO OTIBETACT, YTO
CHIKAET ero KOPMOBYIO IICHHOCTh K CepelIMHE JIeTa.

s pocta 1 pa3BUTHS pacTeHUi TpaBocMeceld MHOTOJIeTHUX TpaB B 2025 rogy cCiioskKuiuch
XOPOIIME KIMMATUIECKUE YCIOBHS, YTO 00CCIIEUNIIO XOPOLIHI JIMHEHHBINA pocT pacTtennuit 1 u 2 rogos
Bereranuu (Ta0muia 1).

EcrecTBeHHBIH TpaBOCTOH (KOHTPOJb) Ha MEpHOJ yOOPKM BKIIOYAJ KOMIIOHEHTHI BBICOTOU
64,5 cMm. OmBITHRIE BapHaHTHI 2-TO TOMIa BETeTalliy IPEBBIMIAIN KOHTPOJb B cpemHeM Ha 25,1 cm.
Buonornueckre 0COOEHHOCTH KOHTPOJBHBIX ¥ ONBITHBIX BapUAHTOB IMPEIIONIATAIOT Pa3IMYHYIO
IUIOIA/(b IUTaHKS pacTeHui. ['ycToTa CTOSIHUSA ONBITHBIX TPABOCTOEB OTIMYAINCH OT KOHTPOJIBHOIO
nokasarenst (320,5 mr/m°) B cpennem no Bapuantam: Tpasocmecs I'pun Jlaitn Anbda IIpotenn Ha
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+16,9 wr/™?, scmapuer + ¢ecrymonuym+ tumodeeska — +49,2 mt/M> n Tpasocmech I'pun Jlaitn
OcnoBa Ha +40,9 wr/M?%, B BapHaHTE JBYKOMIIOHCHTHOM CMECH XUTHsIK-+3crnacueT — Ha -209,6 /M2,
MakcuManbHasi BBICOTAa OTMEUalach y pacTeHHi cMecH dcmapier + dectynonuyMm + TtumodeeBka
(110,8 cm), muHumanbHas — y ecrecTBeHHbIX mactOum (64,5 cm). BeicoTa pacTeHuii OCTalbHBIX
BapHaHTOB paclipe/iesiach B muanasone ot 72,8 mo 91,8 cM, uro yka3siBaeT Ha OONBIION MOTEHIIHAT
Ouomaccel. Hamboupias rycrora oTMedanach y pacTeHHMH BapuaHTa dcmapuer + decrynonmym+
tumo(eeBka (369,7 mr/M?), MEHAMAaIbHas T'yCTOTA B BapHaHTe KMTHAK + scmaprer (110,9 mrr/m?).
OmnbiTHBIE BapuaHThl 1-T0o roza Bereranuu scnapueT + decrynoinym+ tumodeeBka u TpaBocMech
I'pun Jlaitn Anbda IIpoTenH mnpesbimanu KOHTposb Ha 3,7 ¢cM u 2,9 ¢M COOTBETCTBEHHO. ['ycToTa
CTOSIHUSI OTBITHBIX TPAaBOCTOEB 1-To roja BereTanu OTIMYAIMCh OT KOHTPOJBHOTO MOKa3aTels
(320,5 wrr/m?) B BapuanTae scnapuer + decrynonuaym+ TuModeeska Ha 4,7 wrr/m®.

Tabnauma 1 — BuomeTrpuyeckue moOKa3aTead PoOCTa M PA3BUTHS KOMIIOHEHTOB TpaBOCMECeH st
OTOPKUBAEMBIX MACTOWIN — MHOTOJIETHUX TpaB B YCJIOBUSX Jeco-cTenmHod 30HBI CeBepo-
Kazaxcranckoit oomactu, 2025 r
HaumeHoBaHue TpaBoCcMeceii MHOTOJICTHUX TPaB Bricota, cm H I'ycroTa crostHus, /™
ITocessr 2024 rona, 2-i roj KuU3HU

EctectBeHHbIC TacTOUIIA (KOHTPOIIH) 64,5 320,5
JKurhsax+ scnaprer 90,1/75,7 64,7/46,2
82,9 110,9
Senapuer + hecty oyt TuModeesKa 120,6/107,8/104,1 54,7/161,3/153,7
110,8 369,7
Tpasocmeck ['pun Jlaitn Anbda [Iporenn: 80,3/103,4 219,7/117,7
JroriepHa cuHAA 75 %+oBcsHuUIa TpOCTHUKOBAs 25% 91,8 337,4
Tpasocmecs T'pun Jlaitn Ocrosa: 605/40,7/1172 | 112,4/173,7/753
patirpac nactouniueiii30 %+oBcsHuia 72.8 3614

tpoctHHKOBas 50%+ exa coopras 20%
ITocesrsr 2025 rona, 1-i ToI XKU3HU

EcrecTBeHHbIe TacTOMIIA (KOHTPOJIIB) 64,5 320,5
KutHsk+ scnapuer 26.4/62.8 57,2/40.9
44,6 98,1
Ocnapuer + gecTyiaonnym+ TUMOpeeBKa 60.3/80.6/63.7 436/148.1/133.5
68,2 325,2
TpaBocmech ['pun Jlaiin Anbsda [Iporenn: 84,5/50,3 214,3/98.4
JrorepHa cunss 75 %+oBcesHuiia TpoctHUKoBast 25% 67,4 312,7
Tpasocmeck, I'pun Jlaitn Ocrosa: 41,2/48.4/61,0 88,6/153,2/69,0
paiirpac mactonmHbII30 %+0oBCSHAIIA TPOCTHUKOBAS 50.2 3108

50%-+ exa coopnas 20%

Takum oOpa3zom, Hanboiiee MEPCIEKTUBHBIMU 0 COYETAHHUIO BBICOTBI M TYCTOTHI SIBISIOTCS
Bapuantel ['pun JlaitH Anbda IlporenH — A BBICOKOKAYECTBEHHOTO KOpMa (OCOOEHHO 3a cyeT
JIONEPHBI); dchapuer + dectynonmnym + TUMOdeeBKa — BBICOKas YpPOXKAWHOCTh M TOTEHIHAI
ceHoKkoca. EcTecTBeHHBIH TpaBOCTOM (KOHTPOJIB) JEMOHCTPUPYET MAaKCHMAalbHYIO T'yCTOTY, HO M3-3a
HU3KOW BBICOTHI €ro KOPMOBas MPOAYKTUBHOCTH OTpaHuueHa.biarompuarHble KIMMaTH4ecKue
ycroBust 3(h(EeKTHBHO TMOBNHSIN HE TOJHBKO Ha OMOMETpHYECKHE TOKa3aTeld pacTeHWil, HO W Ha
YPOXKAMHOCTh 3€JICHOW M CyXOH Macchl TpaBOCMECEW MHOTOJIETHHX TpaB. ECTECTBEHHBIN TpaBOCTOU
(koHTpONB) COpPMHUPOBAN TOJTHOIEHHBIN ypokaii 3emeHo Maccel - 35,6 m/ra. YuuThiBas
OMOJIOTUUECKNH TIOTEHIMANl PACTEHHH, TPAaBOCTOM ONBITHBIX BapHAaHTOB IIOKa3ald NpPUOAaBKY K
ypoxaro B cpemneM Ha 1253 1mw/ra. B Bapmante TpaBocmech ['pun Jlaiin Anbda I[Iporeun —
3aukcUpoBaHa MaKcHMajbHas mpubaBka K ypoxkailo — 1556 m/ra. B Bapuante TpaBocTos
KUTHSAK + JCIApIeT ypo)kald 3eJIeHON M CyXOW MacChl MMEN caMble HHU3KHE IOKa3aTelnd MPUOaBKHU K
ypoxkaro — 71,3 u 8,1 11/ra COOTBECTBEHHO.

Pe3ysbraThl XUMHYECKOTO aHaIM3a KOpMOB (aHanuzarop FOSS) npenocrasiens! B Tabnuie 2.
[lepeBopumoro mporenna, kopmoBbix emuaun — 109,35 r/kr, 63,05 r/kr u 0,48 cooTBETCTBEHHO).
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Bricokue mMmokazarenu MO MUTATEIBHOCTH TPABOCTOEB 1 Toja BereTali OTMEUCHBI B BapHaHTax
KUTHAK+HICIApIeT  (ColiepKaHWE  ChIpOTO W IEPEeBapUMOT0  MNPOTEMHA W KOPMOBBIX
emmann — 109,35 r/kr, 63,05 r/kr mw 0,48 cooTrBeTcTBeHHO) M TpaBocMecu ['puu JlaitH
OcHoBa (comepkanne OD — 7,03 Mx/kr u DKE — 0,70). Bce TpaBocMecH cCymecTBEHHO
MPEBOCXOJIAT KOHTPOIIb MO BCEM MOKa3aTessIM MUTATEeIbHOM IIEHHOCTH. BapuaHT )UTHSK + dcrmapueT
OKasayics HamOojee OCNKOBBIM W COaaHCHPOBaHHBIM BapuaHTOM. Bapuant ['pun Jlaiin
OcHOBa — caMblIil SHEPTCTHUECKH HACKHITIICHHBIH.

Tabmauma 2 — [TuTateapbHOCTh TPABOCMECH MHOTOJICTHUX TPAB IS OropakuBaeMbix mactour, 2025 r

KI/KT

BapI/IaHTI)I OIIbITa

ChIpoii mpoTeuH, I/Kr
[TepeBapumbiii IpoTEHH,
OOMeHHas SHepTUs,
M Ix/kr
3KE
KopwMm en

TpaBocrou 1-ro roma XKu3HU
EctectBeHHbIe macTOuUIa (KOHTPOJIb) 91,0 4949 | 6,75 | 0,68 | 0,45
JKutHsik+ scmapuer 109,35 | 63,05 | 6,67 | 0,67 | 0,48
Ocnapiiet + ¢pecrynonuym+ THMOheeBKa 100,15 | 58,01 | 6,56 | 0,66 | 0,47
TpaBocmech ['pun Jlaitn Anbda [Iporenn: nronepna 98,85 5692 653 065 | 047
cuHss 75 %toBesHuIa TpocTHUKOBast 25%
TpaBocmeck ['pun Jlaitn OcHoBa: paiirpac nmacTOWIIHBII
30 %-+oBcsHuna TpocTHHKOBast 50%+ exa coopHas 20%

TpaBocTou 2-r0 roga Xu3HHA

92,85 | 53,01 | 7,03 | 0,70 | 0,46

EcrecTBennbie mactOua (KOHTPOIIb) 91,0 4949 | 6,75 | 0,68 | 0,45
JKutHsk+ scmapuer 105,28 | 61,12 | 6,52 | 0,65 | 0,47
OcnaprueT + ¢pecrynonuym+ TUMOpeeBKa 99,21 | 57,21 | 6,41 | 0,64 | 0,47

TpaBocmeck ['pun Jlaitn Anbda [Iporeun: nronepHa
cuHss 75 %toBesHuIa TpocTHUKOBast 25%

TpaBocmeck ['pun Jlaiin OcHoBa: paiirpac macTOUIIHBIN
30 %-+oBcsHuua TpocTHuKOBast 50%+ exa coopHas 20%

97,42 | 54,48 | 6,32 | 0,63 | 0,47

90,71 | 51,60 | 6,97 | 0,70 | 0,46

VYpoxkaii cyxoit Macchl 10 BapHaHTaM OIbITa BapbUpOBal B npeaenax 19,6 my/ra (KOHTPOIb) —
49,3 wra (TpaBocmecy I'pun Jlaitn Anbda Iporeun). CpenHuii mokasaresib YpOKaHHOCTH CYXOi
Macchl 10 BapHaHTaM OmbITa coctaBun 42,2 1/ra, uro mpeBbliaeT Ha 22,6 1/ra yposkaiHOCTh
KOHTpoJbpHOTO Bapuanrta (19,6 m/ra). B mepecuere Ha TekTap B CpegHEM II0 BapHaHTaM OIIBITa
nmokasatenb oOMeHHoW »sHepruu coctaBun 2550 I'JIx, kopmoBbix emunmn — 119,73 1yra;
repeBapuMoro nporerHa — 2,27 w/ra. [1o pesynbratam NpoBEACHHBIX HCCIICAOBAHUN OTMEUEHO OoJiee
BBICOKOE KayecTBa KOPMOBOM MacChl PacTEHHl ONBITHBIX BapUaHTOB, O 4YE€M MOXHO CYAUTHb IIO
MOBBIIICHUIO COAEPIKaHUSA KOPMOBBIX eauHHMIl: 8,82 1/ra KOHTPOJIBHOTO BapuaHTa npoTtus 23,171/ra
(TpaBocmech I'pun Jlaitn Anbda IIporenn) u 22,54 wra (3cnapuer + decrynonuym+ TumMoeeBKa).
Taxum 0Opa3oM, HHTEHCHUBHEIE TPABOCMECH C ydacTHeM OOOOBBIX (0COOCHHO JIIOIIEPHBI M ACIIapIIeTa)
CYIIECTBEHHO BBIMIPHIBAIOT 10 MHUTATEIBHOM IIEHHOCTH M ypokaitHoctu. Cmech ['pun Jlaitn Anbda
[IpoTenn - HanboIee parMOHATBHBIA BEIOOD U1l BBICOKOMPOM3BOJUTEIHLHBIX KOPMOTIIOMIAICH.

[lokazarenn NUTATENBHOCTH TPAaBOCTOEB 2-TO TOJa BEreTaldd OTMEYEHBl B BapHaHTaX
KHUTHIK+ICTapIeT (colepaHue Chlporo W mepeBapumoro nporewmna — 105,28 r/kr, 61,13 1/kr),
Tpasocmecy I'pun Jlaitn OcHoBa (comepxkanme OO — 6,97 MJDx/kr u DKE — 0,70). TpaBocmecu
Kurtnsk+ scmapuer, Ocnapuer + decrynonmnym+ tumodeeBka um ['pun Jlaitn Anwsda I[Iporenn
HPEBOCXOIIIN KOHTPOJIb 10 Hoepskaniio kopMoBbix eaunu (0,47). KoHTpous ke He obecrieunBaeTr
JOCTaTOYHOTO YPOBHS MUTATEILHBIX BEIIECTB, OCOOCHHO MPOTEHHA.
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3akawuenue. llpu paspaborke >3((EKTUBHBIX TEXHOIOTUH BO3AEIBIBAHUS TPaBOCMECH
MHOTOJIETHUX TpaB [UIsl OTOPaXMBAEMBIX MACTOMIN €CTECTBEHHBIA TPaBOCTOM (KOHTPOIIb)
chopMHUpOBa TOJHOIICHHBIA ypoXkait 3eleHol Macchl - 35,6 1/ra, pacTeHHs ONBITHBIX BapHaHTOB
Mokasanu npubaBKy K ypoxar B cpenHeM Ha 125,3 1y/ra. Beicokue moka3aTeny 1Mo mUTaTeIbHOCTH
OTMEYEHHI B BApHUaHTaX JKUTHIK+ICcHapieT (copep kaHue ChIpoTo U IepeB

duHaHCHPOBAaHMe. HCCIeOBaHUA BbIMOAHeHH B pamkax HTII TIH® BR22883585
«Pa3pabotka 3 PeKTUBHBIX TEXHOJIOTHH MOBBIIICHUS MPOAYKTUBHOTO MOTEHIMANA U PAIIHOHAIEHOTO
UCTIOJIb30BaHMs TAaCTOUI»-MUHHCTEPCTBA CENBbCKOro Xo3siicTBa PecyOiamnku Kazaxcran.
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TYWIH

Maxkanana Conrycrik KazakcTaHHBIH OpMaHIbI-ajia aiMaFblHAa OHIMIUII  KOFaphl
KOpIIAIFaH KalblIbIMAAPAbl KYPY YIIIH KOIDKBUIIBIK IIONTEPAiH eI KoChalapblH eCipyAiH THIM/I
TEXHOJIOTHSIIAPHl  KApacThIPUTAbl. 3epTTEYAIH ©3€KTUIT >KalBIIBIMABIK >KEpIepiH ©OHIMIUTIrH
apTTHIPY, MaJl LIapyallbUIBIFBIHBIH JKEMIION 0a3achlH >KaKcapTy JKOHE OHIPIIH Kep pecypcTapbiH
YTBIMIBl TaifanaHy KaXeTTuririne OaimaneicThl. JKympicTa alMakTBIH TOMBIPAK-KIMMATTHIK
JKaFJainapbiHa OediMIeNreH KOIDKBUIIBIK JIOHAI JKOHE OYpIIAKThI IMIONTEPJIH TYPJICPIH TaHaay
epeKIIeIiKTepl, COHMaW-aK oOJapasl OCIPYIiH arpOTeXHHUKAIBIK omicTepi TaimaHabl. KermKbUIIBIK
LIeNTepliH apanac erictepiH KOJJaHy achll MacCaHblH OHIMAUINIH apTTHIPYFa, JKEMLION
KYHIIBUTBIFBIH JKOHE YKaWBUTBIMIBIK 6T KaMBUIFBICHIHBIH, OMIPIICHIIITIH JKaKcapTyFa BIKMAT eTeTiHi
AHBIKTANIBI. ACTBIK TYKBIMJAC OHE OYpIIaK TYKBIMJAC KOIDKBUIIABIK IIenTepiai Oipre ecipy
TOMBIPAKTHIH KOPEKTIK 3aTTapbhlH TOJBIK IMaimanaHyFa MYMKIHTIK Oeperi, »KeMas3bIKTaFbl aKybI3IbI
apTTHIPAJBI JKOHE TOMBIPAK KYHAPJBUIBIFBIH JKakcapTyFa kemekrteceni. lllem kocmamapweiH ecipy
TEXHOJIOTHSICBIHBIH HETI3T1 3JIEMEHTTEpi, COHBIH IMIiHAC TOMBIPAK MaWbIHAAY, IO KOCIACHIHBIH
KOMITOHEHTTEpiH TaHjaay, ceOy Meimmepi, MaKpULAapAbl KYTy JKOHE IKAHUBUIBIMAAPABl YTBIMIBI
naiiagany KapacThIpblianbl. AnbiaFaH HoTwkenep Conrycrik KasakcraHHBIH OpMaHIbl jajia
aiiMarpIHIa Maj a3bIFbIH OHIIPY THIMIUTITIH apTTBIPY JKOHE KXAWBUIBIMABIK Mall MIapyalllbUTbIFbIH
TYpPaKThl IaMbITY YIIIiH Maii1aJaHbUTybl MYMKIH.

Tyiiin co30ep: konicvlIObIK 0dHOI OAKbLIOAD, WON KOCHALAPbL, HCAUBLILIMOAD, MAJl A3blebiH
OHOIPY, AYbLL WAPYAULBLIBIZEL MEXHOL0SUSAAPLL, OPMAaHObL oana atumaswl, Conmycmix Kazaxcman.
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METO/IAUKA OIPEJIEJIEHUA JOITYCTUMOM HAT'PY3KH BBIITACA
CEJIbCKOXO3SIICTBEHHBIX ) KUBOTHBIX HA ITACTEHUIIIAX PECITYBJINKHA
KA3AXCTAH C UCITIOJIB30OBAHUEM JIAHHBIX TUCTAHIIMUOHHOI'O
30HAUPOBAHMUA 3EMJIN

AHHOTAIMA
ParrionanbHOe MCNOJIB30BaHIE MACTOUIIHBIX PECYPCOB SBISETCS OJHON M3 KIIFOUEBBIX 3a/1a4
YCTOMYMBOIO Pa3BUTHsS CeJbCKOro xozaicrBa PecnyOmmku Kazaxcran. IlactOuma 3anmmaror
3HAYUTENFHYIO YaCTh TEPPUTOPUH CTPaHBl U UTPAIOT BAXHYIO POJIb B 00ECIIEUeHUH KOPMOBOH 0a3bl
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JKUBOTHOBOJICTBA. B TO e BpeMs 3HAa4YWTENbHAs 4YacTh IMACTOWIHBIX YTOJUH WCIBITHIBAET
MOBBIIICHHYIO aHTPOIMOTEHHYI0 HArpy3Ky, YTO MPHUBOJUT K JErpajallidl PacTUTEIHHOIO MOKDPOBA,
CHIDKEHUIO TPOAYKTHBHOCTH U YXYAIIEHUIO SKOJOTHYECKOTO COCTOSHHS DJKOCHCTeM. B aTmx
YCIOBHSIX BO3pacTaeT HEOOXOJUMOCTh pPa3padOTKH HAaydHO OOOCHOBAHHBIX METOJOB OICHKU
COCTOSIHASI TAacTOWII ¥ ONpeAeNieHUs JOMYCTUMOW Harpy3Kd BBINIACAa CEbCKOXO3IHCTBEHHBIX
KUBOTHBIX. B mocnemHue rombl Bce Ooyiee IMIUPOKOE MPUMEHEHUE IMOJYYalOT METOMbI
TUCTAHIIMOHHOTO 30HAMPOBAaHUS 3eMJIM, MO3BOJIIONINE IPOBOIUTH OINEPATUBHBIA MOHUTOPHHT
COCTOSIHASL PACTUTEIILHOCTH Ha OoybImuX TeppuTopusix. CIyTHUKOBBIC JaHHBIE O00ECIEYHUBAIOT
BO3MOXXHOCTh ~ aHajM3a MPOCTPAHCTBEHHON CTPYKTYpPHl PpACTHTEIHHOTO TOKPOBA, OICHKHU
OMO(U3NYECKNX TapaMeTPOB PACTUTEIBHOCTH W  BBIABICHHS JCTPAJAllMOHHBIX  IMPOIIECCOB.
CoBpeMeHHbIe IeOMH(POPMAIIMOHHBIE TEXHOJOTUH MO3BOJISIOT UHTEIPUPOBATh CIIYTHHUKOBBIC JaHHBIC
C TPOCTPAaHCTBEHHOW WH(pOpMAIMEl O 3EeMIIENOJb30BAHWM, YTO 3HAYUTEIHHO IIOBBIMIACT
3(PEeKTUBHOCT, MOHHUTOPHWHTA  CEIbCKOXO3SWCTBEHHBIX  Teppuropwit. ILlempro  Hacrosero
WCCIICZIOBAHUS SIBISIETCS pa3paboTKa METOAMYECKOTO MOAX0/1a K OTPEACITICHHIO TOTYCTHUMON Harpy3Ku
BBITIaCa CEILCKOXO3SMCTBEHHBIX »UBOTHBIX Ha mactOumax Pecrmybmmku Kazaxcrtam Ha ocHOBE
aHanu3a JaHHBIX JUCTAHIIMOHHOTO 30HIUPOBAHUA 3€MJIM M TeOMH(OPMAIMOHHBIX METONOB. B xome
HCCJICZIOBAHUSI  UCIIOJIb30BaHbl  CIYyTHUKOBBIC JAHHBIC HAOJIOJACHHMS 3€MJIM M PACCUMTAHBI
OuodusnuecKkre mapaMeTpbl PaCTUTEIBHOCTH, BKIIFOUast HHAEKC JTUCTOBOM moBepxHoctu (LAI), moiio
MOTJIOMIEHHOTO (POTOCHHTETHYECKH akTUBHOTO m3nyueHus (FAPAR), 1010 MOKPBITHS HOBEPXHOCTH
3enénoit pacrurensHocThi0O (FCOVER) 1 Bereranmonnsiii nagexc NDVI.

[TosmyueHHble pe3ysbTAaThl TO3BOJMIN OIMPEACIUTh MPOCTPAHCTBEHHYI) HEOIHOPOJIHOCTh
MIPOAYKTUBHOCTH MACTOMIII, BEISIBUTH TEPPUTOPHH C MIPU3HAKAMH JIETPAJTAINN PACTUTEIHFHOTO MIOKPOBA
Y PacCYUTaTh JOMyCTHMYIO MACTOUIIHYIO HArpy3ky. Pa3paboTaHHBIM METOMUYECKH MOJXO0J MOXKET
OBITh WCIIONB30BAaH ISl PETryJIPHOTO MOHHUTOPHHTA TACTOWIIHBIX PECYpCOB M MPUHITHA
YIPaBJICHYECKUX PEIIeHU B c(hepe yCTOHYMBOTO UCTIONB30BAHUS CEIIbCKOXO3SICTBEHHBIX 3E6MEITh.

Kniouesvie cnosa: oucmanyuonnoe 30nouposanue 3emau, nacmouwya, nacmouwHas
Hazcpyska, eeoungopmayuonnvie cucmemovt, NDVI, LAl, FAPAR, FCOVER, «xocmuuecxuii
MOHUMOPUHE, NPOOYKMUBHOCHb PACHUMETbHOCHIU.

ABSTRACT

. Sustainable management of pasture resources is a critical issue for the agricultural sector of
the Republic of Kazakhstan. Pasturelands occupy a significant part of the country’s territory and
represent the main forage base for livestock production. However, many pasture areas are currently
subject to degradation caused by excessive grazing pressure, uneven distribution of livestock, and
climate variability. Therefore, the development of scientifically based approaches for assessing pasture
conditions and determining permissible grazing loads is an important task for sustainable land
management. Remote sensing technologies provide effective tools for monitoring vegetation
conditions over large territories. Satellite data allow the assessment of vegetation productivity, spatial
variability of plant cover, and detection of degradation processes. The integration of Earth observation
data with geospatial analysis significantly improves the efficiency of pasture monitoring and
management. The aim of this study is to develop a methodological approach for determining the
permissible grazing load on pasturelands of Kazakhstan using satellite data and geospatial analysis.
The research is based on satellite imagery and biophysical vegetation parameters including Leaf Area
Index (LAI), Fraction of Absorbed Photosynthetically Active Radiation (FAPAR), Fraction of
Vegetation Cover (FCOVER), and the Normalized Difference Vegetation Index (NDVI). The results
demonstrate spatial variability of pasture productivity and allow identification of areas with reduced
vegetation cover. Based on the obtained indicators, permissible grazing loads were calculated for
pasture territories. The proposed approach enables regular monitoring of pasture resources and can
support decision-making for sustainable pasture management and livestock distribution.

Keywords: remote sensing of the Earth, pastures, pasture load, geographic information
systems, NDVI, LAI, FAPAR, FCOVER, space monitoring, vegetation productivity.

Brenenue. [lacTOuIHBIC Yyro/ibs SBISIOTCS BKHEHIIUM 3JIEMEHTOM arpapHoro jasmimadra

PecrryOnmkn Kazaxcran u COCTaBISIOT OCHOBY KOPMOBOH 0a3bl )KMBOTHOBOZCTBA. OOIIas IIIOMIAab
NacTOMIIHBIX TEpPpUTOpUi cTpanbl npesbimaerT 180 MWLIMOHOB TrekTapoB, 4to AenaeT Kaszaxcran
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OHUM W3 KPYMHEHIIMX TOCYAapCTB MHpa MO IUIOMAAM NacTOMIIHBIX 3eMens [1]. Onnako
3HAUUTENIbHAs YacTh JTHUX YrOAMH HCIOJB3YeTCS HEpalHOHATBHO, YTO NPHUBOIAWT K CHUKCHHUIO
MPOIYKTHUBHOCTH PACTUTENLHOTO TIOKPOBA U ACTPafalii IKOCHCTEM.

OpHOI W3 OCHOBHBIX MPHYMH AETPafalldil MAcTOMI SBISETCS NPEBBILICHUE IOIYCTUMON
nacTOumHOi Harpy3ku. [Ipm WHTEHCHBHOM BBINIAacE€ TPOWCXOMUT pPa3pyIIEHHE PAaCTUTENHLHOTO
MOKPOBa M CHW)KEHHE CIIOCOOHOCTH MACTOMIIHBIX 3KOCHCTEM K BOCCTAHOBJIEHHUIO. B monrocpounoit
MEPCIIEKTUBE 3TO TPUBOANT K CHIDKEHHIO KOPMOBOW MPOAYKTUBHOCTH M YXYALICHHIO COCTOSHUS
nous [2].

TpagumroHHBIE METOIBI OIEHKH COCTOSIHHS TTacTOWI] OCHOBAaHBI HA MPOBEICHHWU ITOJIEBBIX
reoboTaHnuecKuX o0cienoBaHnid. HecMOTpss Ha BBICOKYIO TOYHOCTb TaKHUX HCCIEOOBAaHHM, HX
MPUMEHEHHE OTPaHNYEHO 3HAYUTENFHBIMU BPEMEHHBIMU U (PMHAHCOBBIMU 3aTpaTaMH, OCOOCHHO TPU
aHanm3e OobIINX TeppuTopuii [3].

B mocnennue robl aKTUBHO Pa3BUBAIOTCS METOJbI JUCTAHIIMOHHOTO 30HAMPOBAHUS 3EMIIH,
MTO3BOJIAIONINE TONy4YaTh ONEPATHBHYI HH(OPMAIMI0O O COCTOSIHUM PACTHTEIBHOCTH Ha OOIBIIAX
tepputopusix [4]. Vcnonb3oBaHWe CITyTHHUKOBBIX J@HHBIX MO3BOJISICT AHAIU3UPOBATh THHAMUKY
PACTHTENBHOTO TIOKPOBA U BEISBIATH U3MEHEHHSI B CTPYKTYPE IKOCHCTEM.

OnHuM ©3 HamOoliee IIUPOKO NPUMEHSEMBIX MOKa3aTelieil COCTOSHUS PaCcTUTEIbHOCTU
SIBJISICTCS. HOPMAaJIM30BaHHbIH auddepenimanphpiii Beretaionnusii uaaekc NDVI [5]. On mupoko
UCTIONIB3YETCS [T aHain3a (POTOCHHTETHYECKOW aKTHMBHOCTH PACTEHHH M MOHHMTOPWHTA COCTOSHUS
CEJIbCKOXO035IUCTBEHHBIX TEPPUTOPHUIA.

[Tomumo NDVI B HayyHBIX HCCIEAOBAHHAX UIMPOKO NPUMEHSIOTCS Ouodusnveckne
napameTpsl pactutenbHocTd, Takue kak LAl FAPAR u FCOVER, xoTopblie 103BOJISIIOT 00jIee TOUHO
OLICHUBATH MPOAYKTUBHOCTh PACTUTEIHLHOTO MOKPOBA M €r0 NPOCTPAHCTBEHHYIO CTPYKTYPY [6].

Matepuaisl M MeTOABI HccleJ0BaHUS. B mHcclIeqoBaHWM WCIIONB30BAaHBI  JTaHHBIC
JMCTAaHLIIMOHHOTO 30HAMPOBaHUS 3€MJIM, NPOCTPAHCTBEHHBIE AaHHBIE O MACTOMIIHBIX TEPPUTOPHSIX
Pecrybimmkn KazaxcraH, a Takke pe3ysIbTaThl MOJIEBBIX 00cimenoBannii. OCHOBHOM 3a/1aueii METOIMKH
SBISUIACH OLIGHKA COCTOSIHMSI PACTHUTENFHOIO TIOKPOBA MACTOMIIHBIX YrOAWHA M ONpeaesieHHue
JOMYCTHMOM ~ Harpy3Kd BhIlTaca CENIbCKOXO3SMCTBEHHBIX JKUBOTHBIX HAa OCHOBE aHalln3a
OMOQH3MYECKHUX MapaMETPOB PaCTUTEIBHOCTH.

B xauecTBe OCHOBHOTO MCTOYHHUKA AaHHBIX JTUCTAHIIMOHHOTO 30HIUPOBAHUS HCIIOIH30BAIICH
KOCMHYECKHE CHUMKH CITyTHHKOB mporpammbl Copernicus Sentinel-2. /lanHast criyTHUKOBasi CHCTEMa
o0ecrieunBaeT PErysipHOe IMOJMYyYeHHE MYJIbTHCHEKTPAIBHBIX H300paXKEHUH € MPOCTPAHCTBEHHBIM
paspemenrieM a0 10 M, 4yTo mo3BosseT A(H(PEKTHBHO aHANM3UPOBATH COCTOSHUE PACTHTEIBHOTO
MOKpPOBa Ha CEIIbCKOXO3SIMCTBEHHBIX TeppuTopusix [7]. Vcmoib3oBaHHE CIYTHUKOBBIX JIaHHBIX
MO3BOJISIET TOJy4aTh OOBEKTHBHYIO HWH(MOPMAIMIO O COCTOSIHHHM PACTUTENBHOCTH W JIMHAMUKE €€
W3MEHEHHUH Ha OOJBINX TeppuTopHsx [8].

BaxxHpIM 37IEMEHTOM WCCIIEOBaHUS SBISUIACH IIOJIEBBIE BBIC3NBI, TPOBENCHHBIE B
aIMUHHUCTpAaTHBHBIX paiioHax PecnyOmukn Kazaxcran. [lomeBeie oOcnenoBaHusi BBITIOJHSJINCH C
LIeNbI0 BepU(UKAIMN PE3yIbTaTOB JHUCTAHIIMOHHOTO 30HAMPOBAHWS M YTOYHEHHS XapaKTePUCTHK
pacTUTENBHOTO MOKpOBa MACTOWIIHBIX yroauil. B Xone mojeBbIX padOT OCYIIECTBISUIACH OLIEHKA
BHJOBOTO COCTaBa PACTUTENBbHOCTH, IDIOTHOCTH TPAaBOCTOS W COCTOSHHSI TIOYBEHHOTO ITOKPOBA.
[TorydeHHbIe TaHHBIE MCIIOIB30BAIKCH JIJISi COMOCTABJICHUS CO CITyTHHKOBBIMU moka3atessimu NDVI,
LAI, FAPAR u FCOVER u 1o3B0JiiIH TIOBBICUTH JOCTOBEPHOCTh PE3YJITaTOB aHAIH3a.

O0paboTKa CIYTHUKOBBIX IaHHBIX BBHIMOJHSIACH B HECKOJNBKO 3TamoB. Ha mepBom stame
TIPOBOIMIIACH TIPEABAPUTEIbHAS 00pab0TKa N300paKeHHUH, BKITIOUYAtoas aTMOCPEpHYIO0 KOPPEKITHIO,
yCTpaHEHHE TeOMETPUUYCCKUX MCKAKCHUHM W TPUBE/ICHUE HaHHBIX K AWHON cucTeMe KoopauHat [9].
Ilocne STOro BBHIMONHSUICS pacdeT BEreTalMOHHBIX HWHIEKCOB M OHO(H3MYECKHX TapameTpoB
PACTHTEBHOCTH.

OmauM W3 OCHOBHBIX ITOKa3aTeNiell COCTOSHHSI PAcTHTEIBLHOCTH siBisieTcss mHIekc NDVI,
paccuuTHIBAEMBI Ha OCHOBE OTPaKAaTEIbHON CIOCOOHOCTH PACTUTENEHOCTH B KPAaCHOM M OJMKHEM
uHppakpacHom auanazonax crekrpa [10]. 3nauenus NDVI mo3BossitoT OLleHWBATH MHTEHCHBHOCTD
(hOTOCHHTETHUECKOH aKTHBHOCTH PACTEHHIA U IIOTHOCTh PaCTUTENBLHOTO MoKpoBa [11].

I[Tomumo NDVI B  wuccnenoBaHWM — HMCIONB30BAIHCh  OMOPHU3MUECKHE — MapamMeTphl
pacturenpHOCTH. MHAEKC MucToBOr moBepxHOCTH LAl XapakTepusyer cyMMapHYIO TUIOIIAh JIUCTHEB
pacTeHuil Ha eAMHUIYY TIoBepXxHOCTH 3emuid. [lokazarens FAPAR oTpaxaer 10110 (pOTOCUHTETHYSCKU
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AKTUBHOTO W3JIy4eHHUs, MOTJIONIaeMoro pactutensHbiM mokpoBoM, a FCOVER xapakrepusyer
CTEMEeHb MOKPBITHS MOBEPXHOCTH 3eMJIH 3€JIEHOM PacTUTENbHOCTRIO [12].

Pe3yabTaThl ucciienoBanus u oocyxaenue. [{uppossie kKapThl MacOK MAaCTOMIHBIX YrOAUN
Obut C(OPMUPOBAaHBI HA OCHOBE JAHHBIX JIUCTAHIIMOHHOTO 30HAMPOBAHUS 3E€MJIM METOJIOM
BU3YaJIbHO-IKCIIEPTHOTO JCIIH(MPHUPOBAHUSI KOCMUYECKUX CHUMKOB CPEIHEr0 MPOCTPAHCTBEHHOTO
paspeleHust ¢ WCIOJIb30BAaHUEM aJMUHHCTPATUBHBIX TPaHUI], MPH KOTOPOM M3 KCXOJHOW MAaCKHU
[OCJICIOBATEIIbHO ~ HMCKIIIOYAIUCh  CEIbCKOXO3SHCTBCHHBIE M AHTPOIOICHHBIE OOBEKTHI, HE
OTHOCSIIIIUECS K acTOMIam (TalllHu, CEHOKOCHI, 3AJICXKH, JIOPOTH, HACEIEHHBIC ITYHKTHI U Jp.), TIOCIe
Yero BBITONHSIACH OKCIEPTHAs KOPPEKTUPOBKA TpaHUIl JJsi 0ojee TOYHOTO OTOOpaKeHUs
(aKTHYECKOTO MPOCTPAHCTBEHHOTO paclpeIe/iCHUs MaCTOUIIHBIX TeppuTopHii (PucyHok 1).

[TonydeHHsle pe3ynbraThl OOPaOOTKM CIYTHHKOBBIX JaHHBIX OBLIM HHTEIPUPOBAaHbBI B
reonH(OPMAIMOHHYI0 CHUCTEMY. B TeoMH(pOPMAIMOHHOW Cpelae MPOBOJMWICS MPOCTPaHCTBEHHBIH
aHaJiu3 pachpeaeieHns 0nohU3NISCKUX MapaMeTPOB PACTUTEILHOCTH Ha MACTOUIIHBIX TEPPUTOPHSIX.

AHanu3 CIyTHUKOBBIX JIAHHBIX TIOKa3all 3HAYUTEIHHYIO0 MPOCTPAHCTBEHHYIO HEOJHOPOIHOCTh
COCTOSIHUSI PACTHTEIBHOTO IMOKPOBA MAaCTOUIIHBIX TEPPUTOpUi. B paszinuuHbIX paiioHax HAOIOAA0TCS
pasznuuusi B YpOBHE pPa3BUTHS PACTHTEIBHOCTH, YTO OOYCJIOBIEHO TNPUPOIHO-KIMMATHISCKUMU
YCIIOBUSIMH M HHTCHCUBHOCTBIO XO3SHCTBEHHOT'O UCIIOJIb30BAHMUS MTACTOUIIL.
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Pucynok 1 — Kapra Macok nacTOMIIHBIX TEPPUTOPHH, CHOPMUPOBAHHBIX HA OCHOBE IaHHBIX
JUCTAaHIMOHHOTO 30HIMPOBaHuUs 3eMiH (Ha mpuMepe AITMaTUHCKON 00s1acTy)

Ananmu3 3naueHuit NDVI mo3Bonui BBISIBUTH TEPPHUTOPUH C BBICOKOW IMJIOTHOCTBIO
PACTHTEIBHOTO TOKPOBa W OJIAarONpPHUATHBIMH YCIIOBHUSIMH JIJISl BbINIAca CEJIBCKOXO3SMCTBEHHBIX
®uBOTHBIX [13]. B TO e BpeMmsi Ha OTIACIBHBIX Y4acTKaX ObUIM BBISBJICHBI MOHMKECHHbBIC 3HAYCHHSI
NDVI, uTo MOKET CBUIETSIILCTBOBATH O JICTPaJIalliy MacTOUIII.

Anamuz onodumueckux mnapametpoB LAI, FAPAR u FCOVER mnoarsepaun monydeHHbIE
pe3ynbTarhl. bosee Beicokue 3HaueHus LAl CBUIETEILCTBYIOT O OOJIBIIEH MIIOTHOCTH PACTUTEIBHOTO
MOKPOBA U BHICOKOH KOPMOBOM MPOAYKTUBHOCTH mactoui [14-17].

Ha ocHoBe coBokymHoro ananu3a nqanaeix NDVI, LAl FAPAR u FCOVER 6buta nmpoBeneHa
OIIEHKa KOPMOBOH MPOJYKTUBHOCTH MACTOUIIHBIX TeppuTopuid. [lonydeHHbIe pe3yibTaThl O3BOJIUIN
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OTIPEJICITUTh MOTCHIMATbHYI0 KOPMOBYIO €MKOCTh MACTOMI U PACCUMTATh JOMYCTUMYIO HArpy3Ky
BBIMACa CENbCKOXO03SIHCTBEHHBIX JKUBOTHBIX.

Pacuér momycTHMOW Harpy3Kd BbIlIaca OCYIIECTBILICA C y4ETOM MPOIYKTHBHOCTH
MacTOMIIHON MacChl ¥ HOPMATHBHBIX IMOKa3aTeleil MmoTpeOieHuss KopMa YCIOBHON TOJI0OBOM CKOTA.
ITpu 5TOM yuHTHIBAJICS KOA(PGHIUEHT MOETaeMOCTH TPABOCTOS, KOTOPBI B CPEIHEM COCTaBIISCT
50-60% ot obmielt ypoxkaitHocTu. Jlomycrumas Harpy3ka onpezaensuiachk mno gopmyiie:

p=2% @)

rae D — nomyctumMas Harpyska, ra/yciioBHas rojiopa; Y — CpeHss YPOKaWHOCTb CyXOM MacChl
nmactoum, 1y/ra; K — koaddumment moemaemoctd mnactoumuoi maccsl (0,5-0,6); P — romosas
MOTPEOHOCTH YCIOBHOM TOJIOBBI CKOTA B CYXO# Macce, II.

Ha ocHOBe NOJIy4eHHBIX NaHHBIX C(HOPMUPOBAHBI KAPThl MPOCTPAHCTBEHHOTO PaCIpeICICHHS
CTEIICHH HAarpy3KH Ha MacTOMIINa B pa3pe3e paiioHOB 30H uHTEepeca (PucyHOK 2).

PesynbpraTel pacdueToB IMOKa3aid, 4TO B psjie pailoHOB (akTWdeckas Harpyska Ha MmacTOuIna
MPEBBIIIACT JOMYCTUMbIC 3HAYCHHUSA. DTO MOXKET MPHUBOMUTH K Jerpalallii PaCTUTEIILHOTO TIOKPOBa U
CHIDKEHUIO TIPOJYKTUBHOCTHU MACTOUIIHBIX YKOCUCTEM.

ITonydeHnHsle  pe3ysbTaThl  MOATBEPKIAOT  3(PPEKTUBHOCTH  MPUMEHEHHs  METOJIOB
JMCTAHIIMOHHOTO 30HMPOBAHMS 3eMIU JJIi MOHUTOPHHTA MACTOUIMHBIX pecypcoB. Mcmonp3oBanue
CIIyTHUKOBBIX JIAHHBIX TO3BOJISICT aHAJIM3UPOBATh COCTOSHUE MACTOUIIHBIX TEPPUTOPHN U BBISBIIATH
JerpaalliOHHBIE MTPOIECCHI.

WHTerpanus JaHHBIX JUCTAHIIMOHHOTO 30HIUPOBaHUS 3eMJIM W TEOMH(DOPMAIMOHHBIX
TEXHOJIOTHH TI03BOJISIET TPOBOJMTH KOMIUICKCHYIO OIICHKY COCTOSIHUSI MACTOWIIHBIX PECYpCOB H
MPUHMMATh HAYYHO OOOCHOBAaHHBIC pEHICHHUS [0 YIPABICHHIO  CEIbCKOXO3IHCTBCHHBIMHU
TEPPUTOPHUIMHU

NpocTpancraexnoe pacnp cr HAarpyaxm
+ 12 nacTbuwa Kerencxoro pakosa
Anmarmnckon oBnacri PK no aamwem 433
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Pucynok 2 — Kapta npocTpaHCTBEHHOTO pacrpeiesieHus CTENIeHN Harpy3Ky Ha rmacTouiia
no naHubIM J[33 (Ha mpumMepe Kerenckoro paiiona AMaTHHCKON 001acTH)

3akawuenne. B Xxoie TpoOBEACHHOrO WUCCIEAOBaHUS Oblla pa3paboTaHa METOIUKA
oTIpe/ielieHns] JOIMyCTUMOM Harpy3Kd BBINIACa CEIBCKOXO3SHUCTBEHHBIX JKMBOTHBIX Ha IMacTOMIAX
Peciybmukn  Kazaxctam Ha OCHOBE MJaHHBIX JUCTAHIIMIOHHOTO 30HAMPOBAaHUS 3eMIH U
reonH(GOpPMAIIOHHOTO  aHajm3a. VICcronb30BaHWE CIYTHUKOBBIX JAaHHBIX H  OHO(PH3MUECKHX
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apaMeTpoOB PACTUTEILHOCTH TTO3BOJISIET MPOBOUTH KOMIUIEKCHYIO OIIEHKY COCTOSIHHS MACTOMIIHBIX
DKOCUCTEM U BBIABIATH TEPPUTOPUU C PA3NIMYHBIM YPOBHEM IIPOAYKTUBHOCTU PACTUTEILHOIO
MoKpoBa. Pa3paboTaHHBI METOJMYESCKUI IMOIXOJ MOXKET OBbITh HCIOJIB30BaH IPH IUIAHUPOBAHUH
palMOHANBEHOTO WCIIONB30BAHUS MACTOMIIHBIX YroAWid M pa3padoOTKe CTpaTeruii yCTOHYMBOTO
Pa3BUTHS )KHBOTHOBOJICTBA.

Baarogapuocru. lccrnenoBaHue BBIMOJHEHO B paMKax peald3ali I[EIEBOW HAy4HO-
TexHuyeckor mporpamMmmbl BR22883585 «Pa3paborka 3()()EKTHBHBIX TEXHOJOTMH IOBBIIICHHUS
MPOJAYKTUBHOTO MOTEHIIHANIA ¥ PAITHOHAILHOTO UCTIOJIBL30BAHMUS TTACTOMII.
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TYUIH

Kazakcran PecnyOnukachinia aybul HIapyanibUIbIFbIHBIH TYPAKThI TaMybIH KAMTaMachl3 €TYe
JKAUBIIBIM PeCypCTapblH YTHIMIBI MalAalaHy MaHBI3ABl MiHAETTepAiH Oipi OopIm TaObBLIampl. En
ayMarbIHBIH €/19yip OeJIiriH KalbUIBIMIIBIK KepJiep ajblll XKaThIp jKOHE OJlap Mall IIApyalblIbFbI YIIiH
HET13T1 a3bIKTHIK 0a3a Oounbin canamaasl. COHFBI XKBUIIAPHI JKaHbLIBIMAAPABIH OipKaTap ayMaKTapblH/Ia
Man OachbIHBIH IlIaMaJiaH ThIC IIOFBIPJIAHYbI, TAaOWUFHM-KIUMATTBIK >KaFaaiiapAblH e3repyl KoHe
XKaputbIMaapabl Oipkenki maiinamanOay HOTHXKECIHAE OCIMIIK KaMBUFBICHIHBIH JI€TPaJalHsChl
Oalikananbl. Byn e3 keserinae »albUIBIMIAPABIH OHIMAUITIHIH TOMEHACYIHE JKOHE 3KOKYHEIepaiH
9KOJIOTHSIIBIK JKaFJalbIHBIH HallIapiiayblHa oKelyli MyMKiH. OchiFaH OaillaHBICThI JKaHbITBIMIAP IBIH
JKaFJaibiH Oaranay *oHE aybll IIAPYaIlbUIBIFBl )KaHyapJIapblH JKAIOJIbIH PYKCAT ETUITCH XKYKTeMEeCiH
FRUTBIMHM HET137Ic aHBIKTAy ©3€KTi Mocenenepaid Oipi OObIT TaOBLTambl. 3epTTEyne >KAWBIIBIMIIBIK
KepAepAiH KarfdaiiblH Oaramay »>KOHE OJIapJAblH OHIMIUITIH aHbIKTay MakcarbiHaa JKepmi
KAIIBIKTBIKTAH 30HATAY JACPEKTepi MEH TI€0aKNnapaTThlK TEXHOJOTHSIAP KOJIaHbUIAbl Tammay
OapbIChIHIA OCIMAIKTEpAiH OMopHU3MKaNBIK KepceTkimrepi, aram aiWTkanga NDVI (Normalized
Difference Vegetation Index), LAl (Leaf Area Index), FAPAR (Fraction of Absorbed
Photosynthetically Active Radiation) xone FCOVER (Fraction of Vegetation Cover) unaekcrepi
ecenreimi. byn KepceTKimTep OCIMIIK JKaMBUIFBICBIHBIH — TBHIFBI3IBIFBIH, (OTOCHHTETUKAJIBIK
OENCeH IITITIH KOHE KaWbUTBIMIAapAbIH a3bIKTHIK OHIMIIUTITIH OaFajayFa MYMKIHIIK Oepemi. 3eprrey
HOTIDKECIHIC KAWbUIBIMIAPIBIH KEHICTIKTIK OHIMILTIK aWbIPMAIIbUIBIKTAPhl AHBIKTAJIBIN, ©CIMIIK
JKAMBUTFBICBIHBIH JeTpajamus Oenrinepi Oap aymakrap alKeIHOAIOBL. AJIBIHFAH KOPCETKIIITEep
HETI3IHIe  KAWBUIBIMIAPIBIH  A3bIKTHIK  CHIMBIMJBUIBIFBI  OaFaJIaHBIN, AaybUl  IIaPYalllbUIbIFbI
YKaHyapJapblH JKalOJIBIH PYKCaT E€TUITeH JKYKTEMECIH ecenTey oicTeMeci YCHIHBUIABL. Y CHIHBUIFaH
TOCUT JKaWbUIBIM PpEeCcCypCTapblH TYPaKThl OacKapy >KoHE Mall LIapyallbUIbIFBl OHIIPICIH THIMII
YKocTiapiay YIIiH IMaiaaaaHbluTybl MYMKIH.

Tyiiin ce30ep: Kepoi Kawvblkmolkman 30HOMAY, HCAUBLILIMOAD, HCAUBLILIMObLIK, JHCYKmeMme,
eeoaknapammuix, ducytienep, NDVI, LAl, FAPAR, FCOVER, eapviuumoix monumopune, ocimoixmepoin
OHIMOLNIZL.
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PACIIPOCTPAHEHME IAPABUTAPHBIX 3ABOJIEBAHUI CPEJIU BPOJISTYNX COBAK
N UX SIMIAEMUOJIOI'NTYECKAS POJIb B YPAJIBCKOM MET'AIIOJINCE
3AITATHOI'O KA3AXCTAHA

AHHOTALNUSA

Poct uncnennoctn Oe3Ham30pHBIX COO0AK B KPYHHBIX TIOPOAAX CO3JaeT 3HAYUTEIIbHBIC
SMHUJEMUOJIOTHYECKHE PUCKH, TaK KaK TaKWe >XKMBOTHbIE MOTYT OBITh NMEPEHOCYMKAMH Pa3IUYHBIX
MHQEKIMOHHBIX M IIapa3uTapHbBIX 3a00JieBaHUIl, OMAcHBIX MUIA 4desoBeka. lLlenp ucciaenoBaHUs
3aKJII0Yanach B OLCHKE CTEIIEHH 3apa’KeHHOCTH 0e3HaI30pHBIX cobak ropoja Ypaiabcka NaTOreHaMH U
ONMpeAeCHUH HMX POJIM B PACHPOCTPAHCHHH 300aHTPONOHO3HBIX uHPekuuin. B 2024 romy Obu10
otioBieHo 1213 cobak, y 10 % KoTopbix OTOOpaHbl Ononormyeckue oOpasubl (KpOBb M Kai) AJsS
BBISIBJICHUSI BO30OyIUTENEH C MCHOJh30BaHUEM MoJeKyisipHo-reHerndyeckux (IILIP), cepomorndecknx
(MPA) u renbMUHTONOTMYECKHX METONOB. Pe3ynmpTaTel MOKa3ald LIMPOKOE PaclpOCTpaHEHHUE
mapa3uTapHbIX MATOTCHOB: aHTHTEeNa K Toxocara canis oOHapyxeHsl y 50,9 % >KHUBOTHBIX, a K
Echinococcus granulosus — y 76,4 %. I'enbMuHTOIOTHYECKOE HccienoBanre MeToaom DromiedopHa
BBISIBUJIO DKCTEHCHBHOCTH MHBasuu: Ancylostoma caninum — 35,3 %, T. canis — 32,3 %, Toxascaris
leonina — 29,4 %. TloayueHHble NaHHBIE MOATBEPIKIAIOT, YTO OE3HAI30PHBIE COOAKH SIBISFOTCS
3HAYMMBIM SITUIEMHOJIOTHIECKUM PE3EpPBYapOM 300aHTPOIIOHO3HBIX WH(EKINH, PEACTABISIS YTPO3Y
3I0POBBIO HaceseHus U TpeOys pa3paboTKH 3 (PEKTUBHBIX MEP KOHTPOJIS U NPO(PUIAKTUKY.

Knrouesvie cnosa. 6esnaozopuvie cobaxu, I[P, H®DA, eenvmunmosw, T. canis, E.
granulosus.

ABSTRACT

The growing number of stray dogs in large cities poses significant epidemiological risks,
as such animals can carry various infectious and parasitic diseases that are dangerous to humans. The
aim of the study was to assess the degree of infection of neglected dogs in the city of Uralsk
with pathogens and to determine their role in the spread of zooanthroponotic infections. In 2024,
1,213 dogs were captured, 10% of which had biological samples (blood and feces) taken to identify
pathogens using molecular genetic (PCR), serological (ELISA) and helminthological methods. The
results showed a wide spread of parasitic pathogens: antibodies to Toxocara canis were detected in
50.9% of animals, and to Echinococcus granulosus - in 76.4%. Helminthological examination by
Fulleborn's method revealed the extent of invasion: Ancylostoma caninum - 35.3%, T. canis - 32.3%,
Toxascaris leonina - 29.4%. The data obtained confirm that stray dogs are a significant
epidemiological reservoir of zooanthroponotic infections, posing a threat to public health and
requiring the development of effective control and prevention measures.

Keywords: stray dogs, PCR, ELISA, helminthiasis, T. canis, E. granulosus.

BBeaenue. Poct 9ncneHHOCTH JOMANTHUX U OpOISTINX COOaK B KPYIMHBIX TOPOAAX CTAHOBUTCA
Bce 0oJiee aKkTyalbHOUM mpoOsieMoil. DTO sBJICHHE CBS3aHO C YBEJIMUCHUEM IUIOTHOCTH HACEJICHUS,
OCOOCHHOCTSIMH TOPOJICKOM Cpefbl M HEIOCTaTOYHBIM KOHTPOJIEM 32 Pa3MHOKEHHUEM IKHBOTHBIX.
IloMuMO coLMaNbHBIX M JKOJOIMYECKHMX AaCIEKTOB, JaHHAs TCHACHLMS UMEET Ba)KHBIC
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SMUEMUOJIOTHUECKHUE MOCIESCTBYS, TaK KaK COOAKM MOTYT BBICTYNAaTh MEPCHOCUMKAMH PA3TUIHBIX
MH(DEKIIMOHHBIX U Mapa3uTapHbIX 3a0oneBanuii [1].

I'oposa ¢ BBICOKOW MJIOTHOCTBIO HACEJICHUS CO3JIAI0OT ONAaroNpHsATHBIC YCIOBUS IS IIepeaadn
300HO3HBIX MHQEKIHHA MEXOy co0akamMu M JIIOABMHU. HecaHKIMOHMpPOBaHHBIE CBAJKW, HEJOCTATOK
BETEPUHAPHOTO KOHTPOJS M CKYYCHHOCTh JKUBOTHBIX CIOCOOCTBYIOT PAacCHpOCTPAHEHHIO BUPYCOB,
OakTepuil M Iapa3uToB.

HccnenoBanue cobak W KoIIek, MpoBenéHHOe B MTanmu, mokasano 3apaKeHWE JOMAalTHHUX
’KMBOTHBIX 300HO3HBIMHU mapasutamu Toxocara canis (Werner, 1782) u Toxocara cati (Schrank,
1788), Trichuris vulpis (Froelich, 1789), Ancylostoma caninum (Ercolani, 1859) u Giardia duodenalis
(Stiles, 1902) [2,3].

B 3anagnom Kazaxcrane ovaru omucropxosa Hamboliee paclpOCTpaHEeHbl CPEAH HacelCHUS
U TUIOTOSIZIHBIX )KMBOTHBIX B OacceifHaX pek, rlie UMEIOTCS OJIaroNpUsSTHBIC YCIOBHS IS MOJLTFOCKOB
W KapmoBbIX pBIO. YCTaHOBJIEHO, YTO B MPHOPEXKHBIX MOCENKAX PEeKH Ypaln 3KCTEHCHBHOCTh
uHBasuu cobak, BbiBaHHOK O. felineus, B cpeanem cocraBmia 89,7%, a WHTEHCHBHOCTD
nuBazun — 19,6 9k3./ron. YV KOIIEK 3KCTCHCMBHOCTh WHBa3uWu B cpenHeMm cocraBwia 97,9%, a
WHTCHCUBHOCTh wWHBa3un — 34,4 ok3./ron [5,7,8-11]. HaubGonbmias pacrnpocTpaHEHHOCTD
9XMHOKOKKO3a 3a(MKCHpOBaHa B IOKHBIX pernoHax Kazaxcrana. B xonme anamm3a 3aboieBaeMOCTH
300HO3HBIMH TEeIIbMHHTO3aMU 3a Tepuoj ¢ sHBapss mo maid 2015 roma ycraHoBiIEHO, 4TO TIO
pecnyOJHMKe 3XHMHOKOKKO3 ObUT AMarHoctupoBaH y 65 uenmoBek. Cpemu nHux 42 cnyyas (64,6%)
3apETUCTPUPOBAHBI Y CENBCKUX OJKUTENeH, HMEIOIUX OoJiee TECHBI KOHTAKT C OCHOBHBIMHU
pasHocunkamMu WHGpeKnuu — cobakamu. B cTpykType 3aboneBmux Jaetd B Bo3pacte g0 14 ner
cocraBuin 14 venosek (21,5%), a moapoctku 15-17 et — 5 venosek (7,7%) [4,6].

Jupoduisipro3 pacnpocTpaHEeH I[MOYTH Ha BCEX KOHTHHEHTaX HCCIICAOBAHUE OIMCHIBACT
MEPBHIN Clydaii MojekymsapHoi upentudukammu Dirofilaria repens B cepame mmkoro Boika B
Ka3zaxcraHe, 4To yKa3bIBaeT Ha PAaCIIMPEHUE apeaya mapasura u IMoJ4ePKUBACT MU300TOJIOTHIESCKYIO
3HAYUMOCTh HaxoJku. Mopdomorudeckas waeHTHOUKAIMS OKa3ajgach HEIOCTATOYHON, M TOJIBKO
MOJIEKYJIAPHBIA MeToa Ha ocHoBe reHa SSU rRNA mo3Boimin TOYHO onpeaenuTh BHI Mapasuta. ITH
JIAHHBIC TIOATBEPXKAAIOT HEOOXOAMMOCTh IMUPOKOTO TPUMEHEHHS MOJICKYJISIPHBIX TEXHOJOTHH B
JMArHOCTUKE AUPOPIIApHO3a U TPeOYyIOT AajlbHEHIIEro M3y4eHHs PacHupOCTpaHeHHs WH(EKIUH B
peruone [10-13]. B cBsi3u ¢ 3TM HaMu ObLIO TPHHATO pelneHue nposectd B 2024 romy coOCTBEHHbBIC
HCCIICTOBAHMS, HAMPABJICHHBIC HA M3YYCHHE M MPOBEPKY JIOCTOBEPHOCTH MAHHBIX MO 3apaKEHHOCTH
0e3HaBOPHBIX co00aK WH(EKIMOHHBIMH W Tapa3uTapHbBIMH OOJIE3HSMH Ha TEPPUTOPUH TOpoJa
VYpanbck.

Henp wuccienoBaHusi — W3YYUTh 3aPAKCHHOCTb W HOCUTEIBCTBO MH(EKIMOHHBIX U
Mapa3suTapHbIX 3a00JICBAaHHUI 300HO3HOTO XapakTepa y 0e3Haa30pHBIX COOaK.

Matepuajssl W MeToAbl HcciaenoBaHusi. Vcciaenoanus nposogwmu B 2024 romy B
BETEPUHAPHOI KIMHHUKE U TaOOPATOPHUU UCHIBITATEILHOTO LIeHTpa 3amaaHo-Ka3axcraHckoro arpapHo-
TEXHUYECKOTO YHUBEpPCUTETa UMEHH JKaHTHp XaHa, pacroyioxKeHHOM B ropoje Ypaibek (KasaxcraH).
OTnoB 6e3Ha30PHBIX KUBOTHBIX B Ypaikcke Pecryonuku KazaxcraH ocylecTBISUTH B COOTBETCTBUU
¢ 3akonoM «O0 oTBeTcTBeHHOM oOpamieHnu ¢ )uBoTHEIMI» Ne 97-VII 3PK ot 30 nexabps 2021 rona
[14]. Tlom OGe3Ham3opHBEIMH COOaKaM{ IOHHMAINCh JKABOTHBIE, HAXOIAIIWMECS Ha yIuIe 0e3
COTPOBOKICHUS BIIaJICIbIla, OTBETCTBEHHOTO 3a UX MOBEJACHUE U BO3MOYKHBIC KOHMIMKTHI C JIFOJbMHU.

KinHudeckuit 0CMOTp TMPOBOAMIM B COOTBETCTBHH C YCTAHOBJICHHBIMHU BETEPUHAPHBIMH
CTaHZapTaMHu. Y OTJIOBJICHHBIX JKMBOTHBIX Opanu Ouosormyeckue mnpoObl (KpoBb, Kaji) [Uis
BBISIBIICHHSI BO30yIUTENeH Mapa3uTapHbIX 3a00JIEBaHUN C UCIOJIb30BAaHUEM MOJEKYJSIPHBIX U
TeIbMUHTONIOTUYECKUX ~ METOJIOB  uccheqoBanus (Ttad. 1). IlenpHyro KpoBb OTOMpanu B
CTEpWIIbHbIC TUIACTHKOBBIC BaKyyMHble MNPOOMPKH (BakKyTeilHEphl) C aHTUKOAryJITHTOM —
sTWIeHIHaMHHTeTpaykcycHoi kucinotoi (DATA, EDTA, Ethylenediaminetetraacetic acid) K,
00BEMOM 5 MJI, C CUPEHEBOM KPHIIIKOH. 3a00p KaJia OCYIIECTBIISIIN METOJI0OM PEKTAIBHOTO 3a00pa Jyis
MOJIYYEHUS CBEKEr0 00pasiia, UCIOb3ysl CTEPUIIbHBINA BATHBIM TaMIIOH, KOTOPBIA BBOJMIN B IMPSIMYIO
KHUILIKY Ha TIyOuHY 2—3 CM, IOCJIE Yero akKypaTHO M3BJICKAIH U MOMEIIAU B CTEPHIIbHBIA KOHTECHHED
IUTS TIOCIIEMYIOIero ananu3a. [IpoOsr xpanwin mpu Temieparype -20°C B xomoauasHuke [15].

Bcero Obuto mccnenoBano 102 obOpasma ¢ekanuii oT 0e3HaA30pHBIX cobak. OnpereneHue
TeIIbMUHTO3HOW WHBAa3WM MPOBOMWIOCE MeTonoM @romnebopHa - OJHMM W3  CTaHIAPTHBIX
(JIOTAIMOHHBIX METOOB, IO3BOJIIIOIIMM BBISBUTH SIHIIa TEIBMHUHTOB. B Xone wuccienoBaHus
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UCIIOIb30BAIIHCH JIBA OCHOBHBIX MOKa3zaressi: DM (93KCTEeHCMBHOCTh MHBa3MH, %) - M0 3apakEHHBIX
®uBOTHBIX; UM (MHTEHCHBHOCTH MHBa3WH, 3K3./TOJ) - CpelHee KOJUYECTBO SIUI] Mapa3uTa Ha OIHY
3apax€HHyI0 0c00b. B xozme mpoBen€HHOTrO HMcClieoBaHUs METOJIOM HMMYHO(DEPMEHTHOTO aHaIHu3a
(MDPA) Obuta ocymiecTBiieHa OLEHKA YPOBHS CEPOMO3UTHBHOCTH K OTAENBHBIM Mapa3suTapHbIM
3aboneBanmsiM y cobak. Becero Owmio mccmemoBano 102 obpasma ceiBOpoTKM KpoBU. OOBEKTaMU
aHanM3a CTayu ABa mapasura: 1. canis u E. granulosus. [{ns BbisiBICHUs mapa3uTapHbIX 3a00JIeBaHHI
METOJIOM mosiuMepasHoii nenuoi peakiuu (ITL[P) Obuto wuccnenoBano 102 oOpasma  dexamuit
Oponsunx cobak. AHamM3 TPOBOAMIM C  HCIOJIB30BaHHWEM CHENU(HUUECKUX TMpaiMepos,
HanpaBieHHbIX Ha ferekuuio JIHK maToreHHbIX TelbMHHTOB, B TOM YHCIE HEMaroisl 1. Canis u
nectonsl E. granulosus. [lns BeuiBneHust T. caniS. HMCHOJIB30BaNUCh CHEHU(UYHBIE IMpaiMephl:
mpsimoii mpaiimep Tcanl 5-AGTATGATGGGCGCGCCAAT-3’ u oOpatubiii mpaiimep NC2 5'-
TAGTTTCTTTTCCTCCGCT-3". Pasmep IILP-mpoxgykra cocraBun 380 m.H. /11 mocTtaHOBKH
peakiu ucrnosb3oBaics Habop ScreenMix (Esporer).

Tabnuna 1 — BeisgsBneHue Bo30yanTeNeH Mapa3uTapHbIX 3a00J1eBaHHN y co0aK

Bo30ynurenu 3aboneBanuit Meron Buonormueckue npoOsI
HCCIIEIOBAHUS
Toxocara canis (Werner, 1782, Stiles, 1905) TP, NDA QCKMHEI;S;’SOPOTM
Echinococcus  granulosus  (Batsch, 1786, TP, UDA dexkanuu, CHIBOPOTKA
Rudolphi, 1801) KpOBU

s BeisBaeHnss E. granulosus mcronms30Baiich CIIEAYIOMIME TpaiiMepsl: MPsSMOil mpaimMep
Egll2la, 5-GAATGCAAGCAGCAGATG-3' wu  ofOparueiii  npaiimep  EQll22a, 5'-
GAGATGAGTGAGAAGGA GTG-3". Pasmep IIIP-mpoaykra coctaBwa 133 m.H. s MOCTaHOBKH
peakiu ucnonb3oBaics Habop ScreenMix (Esporen). [Jlns awammza IIL[P-mpoxykTtoB 5 MKI
ammmmkoHa cMmemmBanu ¢ JHK-mapkepom w moasepramm snektpodopesy B 1,5% araposznom
rene, coxepxkamem 0,5 mxr/min 6pomucroro stunust (EtBr) B 1xTpuc-anerar-O3[ATA (TAE) Gydepe
npu 120 B B Teuenne 20 wmumHyT. [locme 93TOro aMIUIMKOHBI BU3YaJIM3UPOBAINCH U
JTOKYMEHTHPOBAJIHUCh C MOMOIIBIO CHCTEMbI Tejib-ToKyMeHTHpoBaHus [16-21]. B pamkax Hamiero
aHanu3a OBLIM HCIOJB30BaHbl JAHHBIC, MPEAOCTABICHHbIE YTIpaBICHHEM BETEPUHAPHH 3arajHo-
Kazaxcranckoir obmacTe U YpalbCKOM TOPOJCKOW TEPPUTOPHUATBHON WHCIEKIMEW BETepUHAPHOTO
KOHTpoJIsI 1 Hanzopa 3a 2020-2024 roapl.

Pe3yabTaThl HMccienoBaHusi. B pesynbprare mpoBenEHHBIX HCCIENOBaHHHM B (ekanmsax
0e3HaI30pPHBIX co0aK ObUTM OOHapy)KEHbI SiIa MIeCTH BHIOB TeBMUHTOB. M3 HUX K KIiaccy
Trematoda otnocurcst oqun Buz - O. felineus, k kmaccy Cestoda - na Buma: Taeniidae (Liihe, 1910)
u D. caninum, u k kiaccy Nematoda - Tpu Buma: Toxascaris leonina (von Linstow, 1902), T. canis u
A. caninum. Pesymbrarbl MHKpPOCKONHMH (ekanmnii oT Oe3Ham30pHBIX Ccob0aKk IO METOAY
®romnebopHa. (Tadm. 2).

Pe3ynbTarsl MCCIeOBaHMS CBUICTENBCTBYIOT O MIMPOKOM DPAcIpOCTPAHEHHH Mapa3sHTapHBIX
3ab0sIeBaHmil y 0e3HAM30pHBIX coOak. Hanbombiast 3KCTeHCHBHOCTh MHBA3WK OTMeueHa y A. caninum
u D. caninum, 4To yka3bIBaeT Ha BHICOKYIO MTAPA3UTAPHYIO HATPY3KY U HEOIArONpHATHYIO CaHUTApHO-
AMUAEMHOJIOTHYECKYI0 CHTYallMIo. TakKe 3HAuUTENbHOE pPACHpOCTpaHEHHE HMMET T. Canis u
T. leonina, mpeacrasisonre MOTEHIHAIBHYIO YTPO3Y 3I0POBBIO YeI0BEKA.

Tabmuma 2 — 3apax€HHOCTh COOaK MMAaruHaJIbHBIMU CTaIUAMHU T€IIbMUHTOB B I'. Y paJbCKe

Hccnenosano, u, nn,
BI/I,I[I:I T'SJIbBMHUHTOB 3apa>1<eHo, T'OJIOB 0
roJIOB % 3K3./To.
Opisthorchis felineus 102 32 29,6 18,4
cemeiictBo Taeniidae 102 16 14,8 15,6
Dipylidium caninum 102 35 34,3 9,6
Toxascaris leonina 102 30 29,4 18,5
Toxocara canis 102 33 32,3 14,2
Ancylostoma caninum 102 36 35,3 23,6
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Jns TmOATBEpIKACHUS PE3yJbTaTOB T'ebMUHTOJOTMYECKUX WCCIIENOBaHUN OBUT TPOBENEH
[MLIP-ananu3 ¢ekanuii cobak ¢ NeNbI0 BBISABICHUS HanOoJee TATOTEHHBIX BHUIIOB TEIbMHHTOB!
E. granulosus (kmacc Cestoda) u T. canis (xmacc Nematoda).

B pesynbrare MOJEKyIApHOTO aHannM3a ObUTM TOJyYeHBI JaHHBIE O PacHpOCTPaHEHHOCTH
JBYX Hambojiee MATOTEHHBIX BHUIOB TeIbMHHTOB: T. canis (kiacc Nematoda) u E. granulosus
(xmacc Cestoda). IHK T. canis 6suta o6Hapyxena B 40 u3 102 oGpa3snos, 4yro cocraBisier 39,2%
OT 00IIero dYmWciaa HCCIENOBAHHBIX NMPOoO. DTH [MaHHBIC CBUAETEIBCTBYIOT O BBICOKOH CTENCHH
WHQHUIUPOBAHHOCTH MOMYyJSANMH OpoAsSunX co0aK JaHHBIM BHIOM THapa3uTa M MOAYEPKHUBAIOT
SMUAEMHOJIOTHIECKYIO 3HAYMMOCTh TOKCOKAapo3a KaKk 300HO3HOTO 3a00JICBAHMS.

JIHK E. granulosus 6buta BeisiBiieHa B 17 obOpasiax, 4to cooTBercTByeT 16,6% oT 0011ero
KOJINYECTBA MCCIIEAOBAaHHbIX MPpo0. HecMoTpst Ha Ooliee HU3KYIO PaclipOCTPaHEHHOCTD 10 CPABHEHUIO
C TOKCOKapO30M, 3XMHOKOKKO3 MPEACTABISIET CEPbE3HYIO OMACHOCTh BBHUIY BBHICOKOH MAaTOT€HHOCTH
BO30YAUTENS. W PHCKAa 3apaKeHHs 4YeJIOBeKa, a TakKe JAOMAIIHUX W CEeNbCKOXO3SMCTBEHHBIX
’KUBOTHBIX.

B monoxwureneHbIXx oOpasmax Obuta  ammmduuupoana JHK  coorBercTByrommx
B030yaureneii: ITI[P-npoxykTer pazmepom 380 map ocHoBanwmii 1iist T. canis u 133 map ocHOBaHMiA J1Ist
E. granulosus, 4to 10cTOBEpHO MOATBEPIKAACT UX MPUCYTCTBUE B MCCIeNyeMoM MaTepuaie (Tad. 3).

Tabnuma 3 — Pesyaprarel wuccnenoBaHuii (exanuii co0ak Ha BBISBICHUE Mapa3HTapHBIX
3a0omeBanuii merogom I[P
KomnuectBo KomnuectBo
Ne [Tapasurst %
HCCIIeIOBAHHBIX 00Pa3IoB ITOJIOKUTENIbHBIX
1 Toxocara canis 102 40 39,2
2 Echinococcus granulosus \ 102 17 16,6

Pe3ysbTaThl KOMIIGKCHOTO HCCIIeOBaHus (hekanuit 0e3Ha30pHBIX co0ak ropoja Ypajbcka ¢
ncnojp3oBanreM Merona Oromnedbopra u MonekyssipHoro [111P-ananmn3a nokas3anu BEICOKYIO CTEIICHb
3apaXEHHOCTH JKUBOTHBIX T'CIbMUHTAMH Pa3JIMYHBIX TaKCOHOB. Meton ®DromieOopHa MO3BOHI
BBISIBUTH LA LIECTH BUIOB IeIbMHUHTOB U3 KiaccoB Trematoda, Cestoda u Nematoda. ITI[P-ananu3
MOJITBEPANT MHUKpOCKomnueckne manubie W BeisBun JIHK Toxocara canis y 39,2% cobak u
Echinococcus granulosus y 16,6 %, kotoppie He Bcerma OOHApYKHBAIOTCS HPH TPAJUIIMOHHON
MUKPOCKOIIUH, YTO MOAYEPKUBACT BAYKHOCTh MOJICKYJISIPHOW JTUATHOCTUKH JJIS BBISIBJICHUS JTATEHTHBIX
VMHBa3Uil.

Ceposorndeckue wuccieqoBanus mokazanu, 4uro 50,9 % oOcnemoBaHHBIX Cco0ak ObUTH
Ceporno3uTUBHBIMU K T. canis, a 76,4 % — x E. granulosus, 4To cBUAETENBCTBYET O BBICOKOW
AMU300TOJIOTUYECKON HAMPSKEHHOCTH M PUCKE TIEPEIayrl 300aHTPOTIOHO30B JIFOISIM, OCOOCHHO JICTSIM.

AHanu3 JaHHBIX BeTepuHapHbIX opranoB 3a 2020-2024 romsl mokasal YCTOWYHBBIA POCT
YHUCIEHHOCTH Oe3Han30pHbIX cobak B ropoge — ¢ 1214 B 2020 roxy no 1711 B 2024 rogy. 3a 3TOT
nepuoa 3a(UKCHPOBAHBI JIBa Cilydas OCIICHCTBA M 3HAYUTENBHOE PACHPOCTPAHEHUE TI'€JIbMHHTOB.
Cpemu BoisBieHHBIX TapasutoB. O. felineus (Trematoda) — 29,9 %, E. granulosus — 15,0 %,
D. caninum — 54,9 %, T. leonina — 69,9 %, T. canis — 72,0 %, A. caninum — 75,0 %, Uncinaria
stenocephala — 100 %, Dirofilaria repens — 29,4 %.JlaHHble MOATBEPKAAIOT, YTO POCT YHCICHHOCTH
U 3apaXEHHOCTH O€3HAI30PHBIX COOAK IMOBBIMIACT AIHMICMHUOJOTHYCCKUE PUCKU JIJISl HACEJICHUS,
CO3/1aBasi yrpo3y pacrpoCTpaHEHHS 300aHTPOITIOHO3HEIX 3a00JIeBaHHIA.

BeiBoabl. IIpoBen€HHBIE  MOJIEKYJSIpDHBIE, CEPOJIOTMYECKME U MAPA3UTOJIOrHYECKUE
HCCIIeNOBaHUs TOKa3aiHd, 9YTo Oe3Ham3opHbIe cobaku B Ypanmbcke (3amamaeiii KazaxcraH) sBISIFOTCS
AKTUBHBIM PE3epBYyapoM OaKTePUAIbHBIX M Mapa3UTapHBIX 300aHTPONOHO030B. (OOHApYXKEHHE
OaKTepuaTbHBIX U MMapa3UTapHBIX HH(EKINH yKa3bIBaeT Ha BHICOKUHA SMTU300TOIOTUIECKHN PHCK.

upkynsnus omacHbIX WHQEKIHHA B TOPOJCKOW (ayHe CBUAETENBCTBYET O HANpsHKEHHOU
CAaHWTAPHO-3MUAEMHOJIOTHIECKOW CHUTyalldH W HEOOXOIWMOCTH CHCTEMHOTO TOaxoma K eé
cTabwnmzanmu. BaxXHpIMU MepaMu SBISIOTCS CO3/IaHUE W BHEIPCHHE CHUCTEMbl MOHHUTOPUHTA
WHQEKIIMOHHBIX W Tapa3uTapHBIX  OONe3Hed W  TOBBINIEHWE  CAHUTAPHOW  KYJIBTYpPHI
HacelieHUs. BHeIpeHe KOMIUIEKCHOTO TPO(GHIAKTUYECKOTO COTPOBOMKICHUS, SIBIIICTCS KIFOYEBBIM
YCIIOBHEM CHIDKEHHS PHUCKOB WH(MUIIMPOBAHUS >KUBOTHBIX M 4YEJOBEKa, a Takxke olecredeHus
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CaHWTaPHOTO W SIMU300THYECKOro Onaromonydns pernoHa.llomydeHHble pe3ynbTaThl COOTBETCTBYIOT
Hemu ycroiiumBoro pazButusi OOH Ne3 «Xopomree 310poBhe U OJaromoiydme», TaK Kak
pacmpocTpaHeHre WHGEKIHOHHBIX ¥ Tapa3HuTapHBIX 3a00JieBaHUU cpeau cobak B YCIOBHSX
Meranojinca NpeAcTaBiseT co00i 3HAYMMYIO Yrpo3y OOIIECTBEHHOMY 3ApaBOOXpaHEeHWIO. JlaHHBIE
WCCIIEZIOBaHUSI MOTYT CIY)XHTHh OCHOBOH IUIsi pa3paboTku 3(PPEeKTHBHBIX Mep NPOQPIIAKTHKH U
KOHTPOJISl 300HO3HBIX MH(EKIIMIA, HAIIPABICHHBIX HA CHIDKEHUE PUCKOB JUTs 310poBbs Hacenenus [30].

@duHaHCHPOBaHHUE: 3TO HCCIeNoBaHWE OBLIO MpOBeneHO B pamkax IIpoekta rpaHTOBOTO
¢unancupoBanuss Ha 2024-2026 roast Komurera Haykn MwuHHCTEpCTBA HayKHM W BBICIIETO
oOpasoBanuss PecnyOonuku Kaszaxcran (Homep AP23490604 Ilpoekt HasbiBaeTcs: «Poib cobak B
pacipocTpaHeHHH WHEKIIMOHHBIX U Mapa3uTapHbIX 00Je3HEH, OMacHBIX ISl )KUBOTHBIX U YEJIOBEKA B
apeayie MerarmoJmca).
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TYUIH

Ipi kanamapnma Kapaychl3 KaliFaH WTTEPAiH KOOCrl alTapibIKTald AMHESMHUOIOTHSUIBIK Kayill
TyABIpaabl, OUTKEHI MYHIAHW jKaHyapiiap agamaap YIIiH KayinTi opTypii >KYKHATbl KoHE TMapa3uTTiK
aypyJapIblH TachIMaJIaylibichl Ooia amanel. 3epTreyniH Makcartbl Opan KajlachblHBIH Kapaychl3
KaJIFaH WTTEPIHIH MaTOTCHIESPMEH >KYKTBIPY OPEKECiH Oarayiay >KOHE OJIapIIbIH 300aHTPOIIOHO3IIEI
WHQEKUMITAPAbIH TapalybIHAAFBl poiiH aHbIKTay Oommel. 2024 sxpuibl 1213 ut ycrangsl, onapasiy
10%-mosexk mouekynanbik-renetukanbik (ITTP), ceponorusuibik (MIDA) xkoHE rebMHHTOJIOTHUSIIBIK
omicTeplli KOJAAaHA OTBIPHIN, KO3IBIPFHINTAPBI AHBIKTAY VIIH OHONOTHWSIBIK YATUIep (KaH MeH
HOXKIC) anmblHAbl. HoTikenep mapasuTTiK MaTOreHACP/iH KEH TapajfaHblH KOpCeTTi: Toxocara canis
aHTuaeHenepi kanyapnapasiH 50,9%, an Echinococcus granulosus 76,4% xesneceni. ®romnebopH
ONiCIMEH TEeTbMUHTOJIOTHSIIBIK 3€PTTey WHBA3WSAHBIH KEHJIIriH aHbikTamsl: Ancylostoma caninum -
35,3 %, T. canis - 32,3 %, Toxascaris leonina-29,4 %. Hotmkenep Kapaychl3 KajFaH WUTTEPIiH
WHBA3UsJIBIK aypyJIapAblH MaHBI3Ibl SIHICMHUOJOTHSUIBIK Pe3epByapbl CKEHIH pacTailubl, Oy
XaIBIKTBIH, JICHCAYJbIFbIHA Kayill TOHAIpEAl JXoHE THIMII OakKpulay MEH alblH aily IIapalapbiH
93ipJiey/Ii Tajlam eTeIi.

Tyitin co3oep: cepeexciz ummep, [ITP, UDA, cenomunmosdap, T. canis, E. granulosus.
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GROWTH-STIMULATING PROPERTIES OF HYDROGEL CAPSULES BASED
ON A COBALT (1) NITRATE-6-BENZYLAMINOPURINE COMPLEX
FOR PLANTS IN DESERT REGIONS

ABSTRACT

Desert and arid regions are characterized by water scarcity, poor soil fertility, and extreme
climatic conditions that significantly limit plant growth and vegetation development. In this study,
hydrogel capsules based on a cobalt(ll) nitrate—6-benzylaminopurine complex were investigated as a
promising system for stimulating plant growth in desert environments. Hydrogels are known for their
high water-retention capacity and ability to gradually release biologically active compounds into the
soil. The incorporation of 6-benzylaminopurine, a cytokinin-type plant growth regulator, together with
cobalt(Il) ions provides a synergistic effect that enhances seed germination, root development, and
overall plant biomass formation. The hydrogel matrix acts as a reservoir that stores moisture and
nutrients and releases them slowly, which is particularly important under drought conditions.
Experimental observations indicate that the application of such hydrogel capsules improves plant
adaptation to arid soils and increases resistance to environmental stress. The developed system may
serve as an innovative agrochemical approach for greening desert areas and restoring degraded
ecosystems.

Keywords: Hydrogel capsules, cobalt(ll) nitrate, 6-benzylaminopurine, plant growth
regulator, desert regions, arid soils, water retention, seed germination, plant growth stimulation,
sustainable agriculture.

Introduction: Desert and arid regions occupy a significant portion of the Earth’s land surface
and are characterized by extreme environmental conditions, including low precipitation, high
temperatures, intense solar radiation, and poor soil fertility. These factors severely limit plant growth
and reduce agricultural productivity. Soil degradation, water scarcity, and salinization further
complicate the establishment and development of vegetation in such environments. Therefore, the
development of innovative agrochemical technologies aimed at improving plant adaptation and
survival in arid ecosystems has become an important scientific and practical task[1.2.3].

One of the promising approaches to solving this problem is the use of plant growth regulators
combined with moisture-retaining materials. Cytokinins are a group of phytohormones that play an
important role in plant growth and development by regulating cell division, shoot formation, and
metabolic processes. Among them, 6-benzylaminopurine is widely used in agriculture and plant
biotechnology due to its high biological activity and ability to stimulate seed germination, root
development, and biomass accumulation. However, under desert conditions the efficiency of plant
growth regulators may decrease because of rapid degradation, limited water availability, and
unfavorable soil conditions[4,5,6].

In recent years, hydrogel-based systems have attracted considerable attention as effective
carriers for biologically active compounds in agriculture. Hydrogels are three-dimensional polymer
networks capable of absorbing and retaining large amounts of water while gradually releasing
nutrients and active substances into the surrounding environment. This property makes them
particularly useful for arid and semi-arid regions where water conservation is essential for plant
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survival. Hydrogel capsules can act as reservoirs that provide prolonged moisture supply and
controlled release of growth regulators, thereby enhancing plant adaptation to drought
stress[7.8.9.10.11.12].

Another important factor influencing plant development is the presence of microelements.
Cobalt ions (Co?*) are known to participate in various physiological processes in plants, including
nitrogen metabolism, enzyme activation, and regulation of stress responses. The formation of
coordination complexes between cobalt(Il) ions and biologically active organic molecules can lead to
compounds with enhanced stability and biological effectiveness. In particular, complexes formed
between cobalt(l1) nitrate and 6-benzylaminopurine may exhibit synergistic effects that stimulate plant
growth and improve resistance to adverse environmental conditions[13,14,15].

Combining hydrogel technology with biologically active metal complexes represents a
promising strategy for sustainable agriculture in desert regions. Encapsulation of the cobalt(ll) nitrate—
6-benzylaminopurine complex in hydrogel matrices can ensure gradual release of active components,
improved water retention in soil, and prolonged biological activity. Such systems may significantly
enhance seed germination, root formation, and early plant development under drought conditions.

Therefore, the aim of this study is to investigate the growth-stimulating properties of hydrogel
capsules containing a cobalt(ll) nitrate—6-benzylaminopurine complex and to evaluate their potential
application for improving plant growth and adaptation in desert regions. The obtained results may
contribute to the development of environmentally friendly agrochemical technologies for desert
greening and restoration of degraded ecosystems.

Materials and Methods. The study was conducted to investigate the growth-stimulating
properties of hydrogel capsules containing a cobalt(ll) nitrate—6-benzylaminopurine complex under
conditions simulating desert environments. The research included the preparation of the biologically
active complex, encapsulation of the compound into hydrogel matrices, and evaluation of its effect on
plant growth.

Analytical grade reagents were used throughout the experiments. The main components
included cobalt(Il) nitrate hexahydrate (Co(NO3),-6H,0) and 6-benzylaminopurine, which served as
the ligand for complex formation. Hydrogel matrices were prepared using polymer materials capable
of retaining large amounts of water and gradually releasing biologically active compounds. Distilled
water was used as the solvent for preparing solutions and reaction mixtures. All chemicals were used
without additional purification.

The coordination complex of cobalt(ll) nitrate with 6-benzylaminopurine was synthesized by
mixing aqueous solutions of the metal salt and the organic ligand under controlled conditions. The
reaction mixture was stirred at room temperature for several hours to ensure complete interaction
between the components. The resulting product was separated, washed with distilled water to remove
impurities, and dried before further use.

Hydrogel capsules were prepared by incorporating the synthesized complex into a polymer
solution followed by gel formation. The mixture was allowed to form spherical capsules through
cross-linking or gelation processes. The obtained hydrogel capsules were washed and stored under
controlled conditions until further experiments. The prepared materials were characterized using
common physicochemical techniques to confirm the formation of the complex and to evaluate the
water-retention ability of the hydrogel matrix.

NH
N miP
Co(NO3)2-6H20+2"t/| y ——~ i
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Fig 1 — Controlled release of 6-BAP derivarives from a hydrogel matrix
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The biological activity of the developed hydrogel capsules was evaluated through laboratory
experiments using plant seeds as a model system. Seeds were placed in containers filled with sandy
soil that simulated desert conditions characterized by low moisture and limited nutrient availability.
Experimental groups included untreated control samples and samples treated with hydrogel capsules
containing the cobalt(I1) nitrate—6-benzylaminopurine complex.

Macroscopic scale Mesh scale Molecular and atomistic scale

Macroscopic hydrogel Non-porous structure Meshes Polymer—drug interactions

Gel size
—eelp

Linkage

.
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Fig 2 — Design and development of hedrogels for controlled drug release

During the experimental period, several growth parameters were recorded, including seed
germination rate, root length, shoot length, and overall biomass accumulation. The experiments were
performed under controlled temperature and light conditions to ensure reproducibility. Each treatment
was conducted in several replicates to obtain reliable data.

The collected experimental data were analyzed using standard statistical methods. Mean
values and standard deviations were calculated to evaluate the differences between treated and control
samples. The results obtained allowed assessment of the effectiveness of hydrogel capsules as carriers
of biologically active compounds and moisture-retaining materials for improving plant growth under
desert-like environmental conditions.

Results and Discussion. The experimental results demonstrated that hydrogel capsules based
on the cobalt(ll) nitrate—6-benzylaminopurine complex exhibit significant growth-stimulating
properties when applied to plants under laboratory and semi-arid soil conditions. The positive effect is
primarily associated with the ability of the hydrogel matrix to retain moisture and gradually release
biologically active substances into the soil environment.

The hydrogel capsules were formed from a cross-linked polymer system consisting of
bentonite, starch, and acrylamide. This structure creates a three-dimensional network capable of
absorbing large amounts of water and slowly releasing it over time. Such properties are particularly
important for desert and arid regions where soil moisture is limited and water loss occurs rapidly. The
hydrogel capsules therefore function as miniature reservoirs that store water during irrigation and
gradually supply moisture to the root zone.

The presence of the cobalt(ll) nitrate—6-benzylaminopurine complex within the hydrogel
matrix enhances plant physiological activity. 6-Benzylaminopurine is a cytokinin-type plant growth
regulator that stimulates cell division, delays leaf senescence, and promotes shoot development. At the
same time, cobalt ions play an important role in enzymatic processes and nitrogen metabolism in plant
tissues. The combination of these two components within the hydrogel system creates a synergistic
effect that improves plant growth and adaptation to stress conditions.
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Seed germination experiments showed that plants treated with the hydrogel capsules had a
higher germination percentage compared with the untreated control group. Seeds exposed to the
hydrogel formulation germinated more uniformly and produced stronger seedlings. This improvement
can be explained by the continuous supply of moisture from the hydrogel matrix together with the
hormonal stimulation provided by benzylaminopurine.

A significant increase in root development was also observed. Plants grown in soil containing
the hydrogel capsules formed longer primary roots and a greater number of lateral roots. A well-
developed root system allows plants to absorb water and nutrients more efficiently, which is
particularly important in desert soils characterized by low fertility and poor water retention capacity.

In addition to root growth, treated plants exhibited enhanced shoot development. The average
plant height, leaf size, and biomass accumulation were greater in plants treated with the hydrogel
capsules compared with control samples. These results indicate that the gradual release of the cobalt—
benzylaminopurine complex provides a stable supply of growth-regulating substances during the early
stages of plant development.

Another important observation was the increased tolerance of plants to drought stress. Plants
treated with the hydrogel capsules maintained higher turgor pressure and remained physiologically
active for a longer period under limited water conditions. This effect is attributed to the water-
retaining properties of the hydrogel as well as the physiological regulation provided by
benzylaminopurine, which supports metabolic processes and delays stress-induced senescence.

Overall, the results demonstrate that hydrogel capsules containing the cobalt(ll) nitrate—6-
benzylaminopurine complex function as an effective controlled-release system for plant growth
regulators and micronutrients. The combination of water retention and gradual release of biologically
active compounds significantly improves seed germination, root development, and shoot growth,
making this technology promising for agricultural applications in desert and arid regions.

Conclusion. The conducted study demonstrated that hydrogel capsules based on the cobalt(l1)
nitrate—6-benzylaminopurine complex possess significant growth-stimulating properties for plants
cultivated under arid and desert conditions. The synthesized hydrogel system, formed from bentonite,
starch, and acrylamide, provides a stable cross-linked structure capable of absorbing and retaining
large amounts of water while gradually releasing biologically active components into the soil
environment.

The experimental results showed that the hydrogel capsules positively influence several key
physiological parameters of plant development. Seeds treated with the hydrogel formulation exhibited
improved germination rates and produced stronger seedlings compared with untreated controls. In
addition, the presence of the cobalt—benzylaminopurine complex promoted the development of longer
roots and more intensive shoot growth, resulting in increased plant biomass and overall vitality.

The effectiveness of the developed system can be explained by the synergistic action of the
hydrogel matrix and the biologically active complex. The hydrogel acts as a water-retaining carrier
that ensures prolonged moisture availability in the root zone, while 6-benzylaminopurine stimulates
cell division and growth processes in plant tissues. At the same time, cobalt ions contribute to
metabolic regulation and enhance physiological adaptation to environmental stress.

Another important outcome of the research is the increased tolerance of plants to drought
conditions. Plants treated with the hydrogel capsules maintained better hydration and demonstrated
higher resistance to water deficit, which is a critical factor for agriculture in desert and semi-desert
regions.

In general, the developed hydrogel capsules containing the cobalt(ll) nitrate—6-
benzylaminopurine complex represent a promising controlled-release agrochemical system. Their
application may contribute to improving plant establishment, increasing growth efficiency, and
reducing water consumption in arid ecosystems. Therefore, such hydrogel-based formulations have
strong potential for practical use in sustainable agriculture, desert land reclamation, and the cultivation
of crops under limited water conditions.
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TYUIH
Ienai »xoHEe Kyprak aliMakrap Cy TaIllIBUIBIFBIMEH, TOMNBIPAK KYHAPJIBUIBIFbIHBIH
TOMEHJIITIMEH XoHe OCIMAIKTEP/IIH 6Cyl MEH JaMYbIH alTapiIbIKTal MEKTEHTIH KOMAHChI3 KIMMATTHIK
*armainapmen cunattainagsl. Ocel 3eprreyae koOanbT(I])—-6-0eH3unaMUHOTYpHH HUTPATHl KElIeHi
HETi3iHAE ajJblHFaH THUAPOTelb  Kamcylamapbl I[eJd JSKarJalblHAa  OCIMIIKTepAiH  ecyiH
BIHTAJIAHABIPATBIH XKYHe peTiHAe KapacTHIPBUIABL. [ Haporenbaep )KOFaphl bUTFAN cakTay KabimeTiMeH
JKOHE OMOJIOTHSJIBIK OCJICEHII 3aTTapibl TOIbIpaKKa OipTiHaen Oeyly KacHeTIMEH epeKIIeICHEeIl.
HurokuanHAep TOOBIHA JKaTaThlH 6-OcH3mmamuHOmypuHai koOanpT(ll) WoOHmapbl MeH KOCHII
Maifaany TYKBIMHBIH ©HYIH JKEIEIIETINl, TaMbIp XYHWECIHIH JaMybIH KYIICHTEIi >KOHE KaJIIbl
OnomaccaHblH apTyblHa BIKHaN eTefi. [Maporenb MaTpuUachl BUIFal MEH KOPEKTIK 3JeMEHTTepai
JKUHAKTAIl, oJlapJbl Oasty OocaTaThlH pe3epByap KbI3METIH arKapaabl, OyJI ocipece KYpFaKIIBLIBIK
KarmalblHa aca MaHBI3Jbl. ODKCIIEPUMEHTTIK HOTHXKENep YCHIHBUIFaH THUAPOTelb KarcyiajlapbiH
KOJJaHy OCIMIIKTepAiH crpecc (akTopiapblHa TO3IMIUITIH  apTTHIPHIN, KOpIIaFaH opTa
KaFJainapeiHa OefiMIenyiH )KaKcapTaTBIHBIH KOPCETTi.
Tyiiin co30ep: eudpocenv kancynaiapvi, kobamem(ll) numpamol, 6-OeH3UIAMUHONYDUH,
ecimOikmepoiy ecyin pemmeziu, WONOI aUMaKmap, KYpeax mMonwlpakmap, cyovl YCman Kdajiy,
MYKbIMHBIH OHYI, 0CIMOIKMepOi 6cipy0i bIHMANAHObIPY, MYPAKMbL AYbLL UWAPYAULbLIbIZbL.

PE3IOME

B nanHOW paboTe uccleaoBaHbl POCTOCTHMYJIHPYIOIIUE CBOWMCTBA THAPOTENEBBIX KalCyl
Ha OCHOBe KoMIUIekca HuTpata KoOambra(ll) ¢ 6-OCH3WIAMHHOIYPHHOM I PacTCHHA,
BbIpalllMBa€MbIX B  YCJIOBUAX 3aCYHUIMBBIX W IMYCTBIHHBIX PCETHUOHOB. yCTaHOBHeHO, qTO0
TUIPOTENIEBbIE KamCyibl, CHOPMUPOBAHHBIE HAa OCHOBE OCHTOHHTA, Kpaxmaiga ¥ aKpriamMua,
00pa3yoT yCTOMYNBYIO MPOCTPAHCTBEHHO-CIIUTYIO CTPYKTYPY, CIIOCOOHYIO 3(()EeKTHBHO MOTIONMATH
n YACPXKUBATHL BOJAY, a TaKKC MNOCTCICHHO BI)ICBO60)KI[3TI) 6I/IOJ'IOFI/I‘-IGCKI/I AKTHBHBIC BCIICCTBa
B TIOYBEHHYIO Cpely. DKCIepUMEHTAIbHbIE Pe3yIbTaThl MOKa3alld, YTO MPUMEHEHHE THIPOTEIEBBIX
KariCyJI TOJIOXKHUTENIFHO BIHMSET Ha MPOLECCHl MPOPACTaHUsl CEMSIH, pa3BUTHE KOPHEBOH CHCTEMBI U
pocT Haa3eMHOH wacTH pacTeHnd. OTMEUYeHO MOBBILICHHE YHEPTUH NpopacTaHHusi, (OpMUPOBAHHE
0ojee pa3BUTON KOPHEBOW CHCTEMBI W YBEIHYEHHE OMOMAcCChl PacTeHHH IO CpPaBHEHHUIO C
KOHTPOJIBHBIMH 00pa3amu.

[lonmy4yeHHble fAaHHBIE CBHIETENBCTBYIOT O CHHEPIeTHYECKOM JCHCTBHM KOMIIOHEHTOB
THUIPOTENeBOI crucTeMbl. | maporeneBas Marpuna oOecriednBaeT COXpaHEHHE BJIard B 30HE KOpHEH
n e€ TMOCTeNIeHHOE BBICBOOOXKIICHHE, TOTAa Kak 6-OCH3MIaMUHOIYPHH BBICTYNAeT B KayecTBE
(UTOrOpMOHA IMUTOKMHWHOBOTO THIIA, CTHMYJIHPYIOLIETO KJIETOYHOE JAEIEHHE M POCT PacTeHHH.
HNonsr kobanbTa, B CBOIO OYEpEdb, YYACTBYIOT B pErysimu (EepMEHTATUBHBIX IIPOIIECCOB
W TOBBIMIAIOT aJaNnTallMOHHBIE BO3MOXXHOCTH PAcTEHHH K CTPECCOBBIM YCJIOBHAM OKpYKaromieh
Cpebl.

Takum o6pazom, pa3zpaOOTaHHBIE THAPOTEIEBBIE KAICyJIbl Ha OCHOBE KOMIDIEKCAa HHUTpaTa
kobanbpTa(ll) ¢ 6-OCH3MIAMUHOIYPUHOM MOTYT PAacCMaTPUBATHCH KaK IEPCIICKTUBHAS TEXHOJOTHUS
KOHTPOJIMPYEMOTO  BBICBOOOXIECHUS POCTOPETYIHPYIONIUX BEIIECTB H MHKPOAJIEMEHTOB. MXx
NMPUMEHEHHE MOXET CII0COOCTBOBATH TMOBBIIICHHIO A((EKTUBHOCTH BHIPAIIUBAHHS PACTCHHH,
YAYYIICHUIO MX YCTOMYMBOCTH K 3aCyX€ M DPalHOHAIbHOMY HCHOJBb30BaHHIO BOJHBIX PECYpCOB B
YCIIOBUSIX ITyCTHIHHBIX U TOIYITYCTHIHHBIX TEPPUTOPHIA.

Knrouesvle cnoea: cuopoecencevie xancyavl, wumpam xobarema(ll), 6-6enzunamunonypun,
pe2yiamop pocma pacmeHutl, HYCMbIHHbIE DPEeSUOHbl, 3ACYULIUBbIE NOYBbI, YOEpICaHUue 600bl,
npopacmanue cemsaH, CMUMyIAYUsS pocma pacmerutl, YCmoudugoe celbCKoe X035UCmeo.
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ECOLOGICAL MODULATION OF PLANT STRESS TOLERANCE USING
6-BENZYLAMINOPURINE UNDER VEHICULAR POLLUTION CONDITIONS

ABSTRACT

Vehicular pollution represents a significant environmental stress factor that adversely affects
plant growth, physiology, and productivity, particularly in urban and roadside ecosystems. Exposure to
pollutants such as nitrogen oxides, sulfur dioxide, carbon monoxide, particulate matter, and heavy
metals induces oxidative stress, disrupts photosynthesis, and impairs cellular metabolism in plants.
This study investigates the ecological role of 6-benzylaminopurine (6-BAP), a synthetic cytokinin, in
modulating plant stress tolerance under vehicular pollution conditions. The application of 6-BAP at
low concentrations was found to enhance antioxidant defense systems, stabilize chlorophyll content,
and improve physiological resilience. Furthermore, 6-BAP promotes cell division, regulates stomatal
activity, and reduces the toxic effects of accumulated heavy metals. Experimental observations
indicate that treated plants exhibit improved growth parameters, including increased biomass, root
development, and overall vitality compared to untreated controls. The findings highlight the potential
of 6-BAP as an eco-friendly plant growth regulator that can be integrated into sustainable
environmental management and urban greening strategies to mitigate the adverse effects of transport-
related pollution.

Keywords: 6-benzylaminopurine, vehicular pollution, plant stress tolerance, oskonozux
peeynayus, oxidative stress, cytokinin, heavy metals, roadside plants, sustainable agriculture, plant
adaptation

Introduction. One of the characteristics of contemporary urbanization is the quick growth of
road transportation. This approach has resulted in a significant increase in environmental pollution
related to automobile emissions along with economic expansion and increasing mobility. Nitrogen
oxides (NOx), sulfur dioxide (SO,), carbon monoxide (CO), ozone precursors, particulate matter (PM,!
and PM,."), polycyclic aromatic hydrocarbons, and heavy metals including lead, cadmium, and zinc
are among the pollutants associated with transportation. These pollutants build up in the soil, air, and
plant tissues, causing plants growing in urban and roadside areas to experience ongoing stress. Plants
are especially susceptible to the long-term consequences of transportation emissions since they are
sedentary creatures (fig-1).

Important physiological and biochemical systems in plants are adversely affected by exposure
to transportation pollution. Air pollution reduces chlorophyll concentration, damages photosystem I,
and limits gas exchange through stomatal dysfunction, all of which impair photosynthetic efficiency,
according to several studies. Furthermore, hazardous substances cause oxidative stress by promoting
the overproduction of reactive oxygen species, which harm proteins, nucleic acids, and cellular
membranes. Long-term oxidative stress compromises the ecological roles of green areas in urban
environments by causing premature senescence, growth inhibition, and decreased reproductive
capability[1,2,3,4,5.].
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Fig 1 — Contemporary urbanization is the quick growth of road transportation

By absorbing pollutants, stabilizing soils, controlling microclimate, and enhancing the visual
and psychological well-being of urban inhabitants, roadside and urban vegetation plays a critical role
in reducing the adverse consequences of transportation emissions. Thus, it is a crucial ecological and
socioeconomic job to preserve the functional stability and stress tolerance of plants in contaminated
settings. Conventional methods of enhancing plant resilience, including chemical protection or
extensive fertilization, can lead to secondary environmental damage and are incompatible with
sustainable development principles. This has sparked research in environmentally benign methods that
improve plants' innate ability to adapt without raising ecological danger[6,7,8,9,10.]. The use of plant
growth regulators has garnered a lot of interest among these tactics. Natural signaling molecules called
plant hormones control growth, development, and reactions to environmental stress. Particularly,
cytokinins are recognized to be essential for cell division, delaying leaf senescence, preserving the
integrity of chloroplasts, and controlling source-sink connections. Cytokinins support the activation of
defensive mechanisms, such as antioxidant defense systems, and the stability of metabolic processes
under stress [11,12,13,14,15]. 6-Benzylaminopurine is a synthetic cytokinin that shares structural
similarities with adenine-based hormones found in nature. In order to promote shoot development,
postpone aging, and increase production, it has been extensively employed in horticulture, agriculture,
and plant biotechnology fig 2

Fig 2 — The stresses that effect plants

6-Benzylaminopurine is appealing from the standpoint of environmental safety since it is
biodegradable, effective at extremely low concentrations, and shows minimal toxicity to non-target
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species. According to recent studies, cytokinins, such as 6-Benzylaminopurine, may improve a plant's
resistance to a range of abiotic challenges, including salt, drought, severe temperatures, and heavy
metal pollution.

Although cytokinins' physiological effects have been thoroughly studied, little is known about
how they might improve plant resilience, particularly to emissions connected to transportation. Given
the complexity of transportation-related pollution, which includes metal stress, particulate matter, and
gaseous toxicants, integrated strategies that support various plant defense mechanisms are required.
6-BAP may be a useful environmentally friendly regulator in such circumstances because of its
capacity to preserve chlorophyll concentration, control antioxidant enzyme activity, and postpone
stress-induced senescence.

The goal of the current study is to assess 6-benzylaminopurine’s potential as a long-term
regulator of plant resistance to transportation emissions. This study aims to establish a solid
foundation for the application of cytokinins in roadside vegetation management and urban greening by
concentrating on physiological and biochemical markers of stress tolerance. The use of
6-Benzylaminopurine may aid in the creation of ecologically friendly technologies that promote the
long-term stability of urban ecosystems and increase plant resistance in contaminated settings.

Materials and Methods. The research was carried out under conditions of prolonged
exposure to transport-related emissions in roadside environments with intensive vehicular traffic. The
experimental sites were characterized by elevated levels of gaseous pollutants and particulate matter
typical of urban transport corridors. Higher plants of the same developmental stage, uniform size, and
without visible signs of mechanical damage or disease were selected as the experimental material to
ensure homogeneity of the samples.

The experiment was designed with a control variant and a treatment variant. Control plants
were maintained under identical environmental conditions but did not receive the growth regulator.
The treatment variant involved the exogenous application of 6-benzylaminopurine (6-BAP). Each
variant was established in three biological replicates to provide statistically reliable data.

6-Benzylaminopurine of analytical purity was first dissolved in a small volume of ethanol and
then diluted with distilled water to prepare a working solution with a final concentration of 0.001%
(w/v). Foliar application was carried out by spraying the plants until complete wetting of the leaf
surface. Control plants were sprayed with distilled water containing the same amount of ethanol as
used in the treatment solution. All applications were performed in the early morning under calm
weather conditions to minimize evaporation losses and ensure effective absorption of the regulator.

The physiological and biochemical status of plants was evaluated using standard analytical
methods. Chlorophyll content was determined spectrophotometrically after extraction in organic
solvents. Plant tolerance to transport emission stress was assessed through indicators related to
photosynthetic stability, membrane integrity, and oxidative stress responses. Antioxidant activity was
evaluated indirectly based on changes in protective metabolic processes and the accumulation of
phenolic compounds. The obtained experimental data were processed using standard statistical
procedures. Mean values and standard deviations were calculated for all measured parameters, and
differences between control and treated plants were considered statistically significant at a probability
level of p <0.05.

Results and discussion. The obtained results clearly demonstrate that vehicular pollution
exerts a significant negative impact on plant growth, physiological activity, and biochemical stability.
Plants exposed to roadside conditions without any treatment showed visible symptoms of stress,
including chlorosis, reduced leaf area, inhibited root development, and overall biomass reduction.
These effects are primarily associated with the accumulation of toxic pollutants such as nitrogen
oxides, sulfur dioxide, particulate matter, and heavy metals (Pb and Cd), which induce oxidative stress
through excessive production of reactive oxygen species (ROS).

Biochemical analysis revealed that untreated plants exhibited a substantial increase in ROS
levels, leading to lipid peroxidation and damage to cellular membranes. The degradation of
chlorophyll pigments was also observed, resulting in decreased photosynthetic efficiency.
Furthermore, heavy metal accumulation in plant tissues contributed to enzymatic inhibition and
metabolic imbalance, ultimately reducing plant vitality.

In contrast, plants treated with 6-benzylaminopurine (6-BAP) demonstrated significantly
improved resistance to pollution-induced stress. One of the key findings of this study is the activation
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of the antioxidant defense system in treated plants. The activity of enzymes such as catalase,
peroxidase, and superoxide dismutase was markedly increased, which contributed to the neutralization
of ROS and protection of cellular structures. This indicates that 6-BAP plays a crucial role in
maintaining redox homeostasis under stress conditions.

Another important observation is the stabilization of chlorophyll content in 6-BAP-treated
plants. Unlike untreated samples, treated plants maintained higher levels of photosynthetic pigments,
which ensured sustained photosynthetic activity even under polluted conditions. This effect can be
attributed to the cytokinin nature of 6-BAP, which delays senescence and promotes chloroplast
integrity. The influence of 6-BAP on heavy metal stress was also evident. Treated plants showed a
reduced accumulation of Pb and Cd in aerial parts, suggesting that 6-BAP may regulate metal uptake,
transport, or sequestration mechanisms. This reduction in metal toxicity contributed to improved
cellular metabolism and overall plant health. Morphological parameters further supported these
findings. Plants treated with 6-BAP exhibited enhanced root length, increased shoot growth, and
higher biomass accumulation compared to control plants. Improved root development likely enhanced
water and nutrient uptake, which is particularly important under stress conditions caused by pollution.
Additionally, the production of secondary metabolites such as phenolic compounds and flavonoids
was elevated in treated plants. These compounds play an essential role in plant defense by acting as
antioxidants and metal chelators. Their increased synthesis indicates that 6-BAP not only protects
plants at the physiological level but also enhances their biochemical defense capacity.

From an ecological perspective, the use of 6-BAP represents a sustainable approach to
mitigating the adverse effects of vehicular pollution. Its effectiveness at low concentrations, combined
with its low toxicity and biodegradability, makes it a suitable candidate for application in urban
greening and roadside vegetation management. By improving plant tolerance, 6-BAP contributes to
the stabilization of ecosystems and enhances the role of plants in phytoremediation processes. In
summary, the results confirm that 6-benzylaminopurine significantly improves plant resistance to
vehicular pollution through a xommuexc of physiological and biochemical mechanisms, including
antioxidant activation, chlorophyll stabilization, reduced heavy metal toxicity, and enhanced growth
performance. These findings highlight the potential of 6-BAP as an eco-friendly regulator for
sustainable environmental management.

Conclusion. The present study demonstrates that vehicular pollution is a critical
environmental stress factor that significantly impairs plant growth, physiological stability, and
metabolic activity, particularly in roadside ecosystems. Continuous exposure to pollutants such as
nitrogen oxides, sulfur dioxide, particulate matter, and heavy metals leads to oxidative stress,
chlorophyll degradation, and disruption of cellular homeostasis. These changes ultimately result in
reduced plant productivity and ecological functionality.

The application of 6-benzylaminopurine (6-BAP) has proven to be an effective and
environmentally friendly approach to mitigating the adverse effects of such pollution. One of the most
important findings of this study is the ability of 6-BAP to enhance the antioxidant defense system in
plants. By increasing the activity of key enzymes such as catalase, peroxidase, and superoxide
dismutase, 6-BAP helps to regulate reactive oxygen species (ROS) levels and protect cellular
components from oxidative damage. Furthermore, 6-BAP plays a crucial role in maintaining
photosynthetic efficiency under stress conditions. The stabilization of chlorophyll content observed in
treated plants indicates that this cytokinin effectively delays senescence and preserves the structural
integrity of chloroplasts. As a result, plants are able to sustain higher rates of photosynthesis even in
polluted environments. Another significant outcome is the reduction of heavy metal toxicity in plants
treated with 6-BAP. The observed decrease in Pb and Cd accumulation suggests that 6-BAP may
influence metal uptake, transport, or sequestration mechanisms within plant tissues. This contributes to
improved metabolic balance and overall plant health.Morphological improvements further confirm the
protective role of 6-BAP. Treated plants exhibited enhanced root development, increased shoot
growth, and greater biomass accumulation. These changes not only reflect improved physiological
functioning but also indicate a higher adaptive capacity to adverse environmental conditions.

In addition, the increased production of secondary metabolites such as phenolic compounds
and flavonoids highlights the role of 6-BAP in strengthening plant biochemical defense systems.
These compounds serve as natural antioxidants and contribute to detoxification processes, further
enhancing plant resilience.
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From an ecological perspective, the use of 6-BAP offers a sustainable and low-impact strategy
for improving plant tolerance to wvehicular pollution. Its low toxicity, biodegradability, and
effectiveness at low concentrations make it particularly suitable for applications in urban landscaping,
roadside vegetation management, and phytoremediation programs.

6-Benzylaminopurine can be considered a promising eco-friendly regulator capable of
enhancing plant resistance to transport-related environmental stress through xommiekc physiological
and biochemical mechanisms. Its integration into environmental management practices may
significantly contribute to the development of sustainable ecosystems and improved plant adaptation
in polluted areas.
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TYWIH

ABTOMOOWIIb KOJITiHEH WIBIFATHIH JIACTAFBINTAP OCIMIIKTEPAIH ©cCyiHe, (HU3HOIIOTHSIBIK
YAepIiCTepiHe KOHE OHIMILTITIHE €JIeyJIi Kepi acep €TETIH MaHBI3/bl 3KOJOTHSIIBIK CTPecC (haKTOPhI
00JBITT TaOBIIANBI, Scipece KallalbIK JKOHE JKOJI OOWBIHIAFBI dKOXKYyHenepae. A30T OKCHIATEPi, KYKIpT
JMOKCHTI, KOMIPTEK TOTBHIFBI, KATTHI OOJIIEKTEp MEH ayblp METaIapAbIH 9cepi OCIMIIKTEpAe TOTBIFY
CTpECCiH TYBIHAATHIMN, (HOTOCHHTE3 KAPKBIHABUIBIFBI MEH JKaCyIaIblK MEeTa00In3M/ Il Oy3aIbl.

Byn 3eprrey aBTOMOOWIBAIK JIaCTaHy JKarIaliblHAAa OCIMIIKTEPIIH CTPeCcC-TO3IMAUIITIH
perTeyaeri CHHTETHKAIBIK IUTOKMHUH — 6-OeH3mmamMuHONMypuHHIH (6-BAII) 5KOJOTHANBIK peiH
KapacTeipansl. TeMeH koHueHTpanusuiapiaa 6-BAIl konmaHy aHTHOKCHIAHTTHIK KOPFaHBIC XKYWECiH
OelceHaIpeTiHl, XJIOPOPWIT KYPaMbIH TYPaKTAaHABIPATHIHEI JKOHE OCIMIIKTEPIIH (HHU3UOJOTHUSIIBIK
TYPaKTBUIBIFBIH aPTTHIPATHIHBI aHBIKTAJIIBL.

ConbiMen Karap, 6-BAIl »kacymanapapiH 06 IiHyiH bIHTATaHIBIPHII, *KaNbIPaK CaHbLIAYBIHBIH
KBI3METIH PETTEH/Ii JKOHE OCIMJIK YIIanapbhlHAa XUHAKTAJIFaH ayblp METalIapiblH YBITTHI 9CEpiH
ancipereni. DKCHEPUMEHTTIK HOTIDKENEpP OHAENTeH OCIMIIKTep/Ae OHOMacCaHBIH apTybl, TaMBbIp
KYHeciHiH KapKbIHIbl JaMybl >XOHE JKajlbl ©Cy KOpCEeTKIIUTEpiHiH >kakcapybl OalKalaTbIHBIH
KOPCETTi.

Tyiiin ce30ep: 6-6eH3UNAMUHONYPUH, KOIIK UbIRAPLIHOBLIAPHL, OCIMOIKMepOiH cmpeccke
Mo3imMOinicl, IKONOSUANLIK pemmey, MOmbvlay Cmpeci, YUMOKUHUH, ayblp Memanoap, H#coi OoubiHOaesl
ecimMOikmep, MYpaKmbl ayblil WAPYAuLbLIbIEbl, 6CIMOIKmMepoiy betlimoenyi.

PE3IOME

B ycioBUSX HMHTCHCHMBHOTO Ppa3BHTHS  aBTOTPAHCHOPTHONH WMHQPACTPYKTyphl mpoOiemMa
3arps3HEHHS OKPYIKAIOIEel cpesl mpruobdperaeT 0COOYI0 aKTyaabHOCTh, 0COOCHHO JUISl TPUIOPOKHBIX
U TOPOJICKUX 3KOCUCTeM. BEBIOPOCHI aBTOTpaHCHOPTa, COACPIKAIINE OKCHIBI a30Ta, JTUOKCHI CEpBHI,
YrapHbId Ta3, TBEpJbIE YACTUIBI W TSDKENIbIE METaJUTbl, OKa3bIBAIOT HETaTUBHOE BO3JICHCTBUE HA
(u3noIoTHYECKIEe U OMOXMMHYECKUE TPOICCChl PACTCHHI, BBI3bIBas OKHUCIHTEIBHBIH CTpECC H
CHIDKEHHE TIPOIYKTHBHOCTH. B maHHOM paboTe mcciemoBaHa poib 6-Oensmmamubonypusa (6-BAIT)
KaK DKOJIOTHYECKH O€30IIacCHOr0 PEeryisiTopa YCTOWYMBOCTH PACTEHUH K CTpeccy, BBI3BAHHOMY
TPAHCIIOPTHBIM 3arpsA3HEHUEM. YCTaHOBJICHO, 4TO mpuMeHeHue 6-BAIl B HHM3KHMX KOHICHTpAIMIX
CHOCOOCTBYET aKTHBAllMM aHTHOKCHUIAHTHOM CHCTEMBbI, CTAOMIIM3AlUU COJIEPIKAHUs XJIOPOPULUIa U
CHIDKCHHUIO TOKCHYECKOTO BO3JCHCTBHS TSDKENBIX MeTauioB. Kpome Toro, oOpaboTaHHBIC pacTeHUs
XapaKTePU3YIOTCS  YIYYIICHHBIMA  MOPQOIOTHYCCKUMH  IMOKA3aTeNIIMH, BKIIOYas  yBEIHYCHUE
Ouomaccel W  pa3BUTHE KOpPHEBOM cucTeMbl. [lodydeHHbIE pe3yNbTaThl  MOJITBEPKAAIOT
MEPCIEKTUBHOCTh HUCMONB30BaHus 6-BAIl B yCTOMYMBOM CEBCKOM XO3SIMCTBE M CHCTEMax
O3CJICHCHUA JI1 IIOBBIIICHHUA aJallTUBHOCTH paCTeHI/Iﬁ K He6HaFOHpI/I$ITHLIM 3KOJOTNYCCKUM
YCIOBHUSIM.

Knrwouesvie cnosa: 6-Oensunamunonypun, 3aepssHeHue om mMpaHcnopma, Cmpeccoycmoudugocny
PACMEHUT, IKOTOSUYECKAS PecyNayUsl, OKUCTUMETbHBLI CMPecc, YUMOKUHUH, MAICeNble Memalibl,
npubpedcHvle pacmenus, YCmouyusoe cenbCKoe X035UCmeo, a0anmayus pacmeHuil
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MOWMBIHK¥M IO ’KAUBLIBIM )KAFJANBIHIA MAJIIAPJIBI (MAYCBIM/IbIK
JKOHE MAYCBIMIIIIHIIK KAMBLIBIM YUYACKEJIEP/E) KAI/JbIH ©CIMJIK
TYPJEPIHE OCEPI

TYHUIH

I'eoOoTaHUKAIBIK 3€pTTEY HOTIDKECIHIE MaHAMAPTTapAbl 3ePTTEYMIiH KEPYCTi 9IiCiH KomaHa
oteipei, OHTyCTiK KazakcTanaa xaWblIbIMAApAbl YTHIMIBI MaiilanaHy YIIH aybll IapyalibUTbIFbL
JKaHyapiaapblH (MayCBIMIBIK »KOHE MAyCHIMIMIUTIK JKaWBUIBIMIBIK Y4YacKeJep) KAroAbIH THIMII
TEXHOJIOTHSUIAPBIH J3ipJiey YIIiH 6CIMJIKTED KaybIMIACThIFEIHBIH BETETAIIMSIIBIK KE3CHIHIH KOKTEMTi-
KY3Tl Ke3eHIHIe JKaHyapiap >KeUTiH eciMIik TypJepiHiH 41 reo0oTaHMKAIBIK CHIATTaMachkl Oepiymi.
3epTTeyiepai icke achlpy >KOHIHJEri JKYMBIC JKOCTapblHA coiikec, MOWBIHKYM IIOJ KaWbUIBIMBIHBIH
KyM/IbIanKaObl Oactanmap aWMarblHAaFbl JKAWbUTBIMAAPIBIH SKaFJaiblHa, OJIAPJBIH CaHJMBIK KOHE
camanblk KepCeTKIIUTepiHe, JKaWbUIBIM OCIMAIKTEpiHIH Typiepli MeH KypaMmblHa Mall Xaro
TEXHOJIOTHACHIHBIH ~ocepi aHbIKTauAsl. JKOFaphia aranFaH KepCEeTKIITep[l aHbIKTay YIIiH
KYPri3iIreH 3epTTeyNepliH HOTIKeJepi Mal jKal TEeXHOJOTHSCHIHBIH >KaibUIBIM ©CIMAIKTEpiHiH
OpraHu3MiHE ©Te KYIITi 9cep ETETiHiH, dPTYPJi MOP(HOJIOTHSIIBIK JKoHE (H3HOJIOTHIIBIK e3repicTep
TYABIPATBIHBIH, (PEHOJIOTHSUIBIK (ha3asiapAbIH OAaCTaTybIHIAFbI ©3repicTep i, 3aHIbIUIBIKTAP Ibl, COHIAM-
aK MOMyJSIUSJIApAbIH KYpaMbIHAAFbl ayBITKYJApJblH Ke3[ECEeTiHIH KOpCeTil OThIp. MayChIMIBIK
KalbUTBIMIApAa deTTe, OapiblK kepae TapamateiH cyp Tepecken (Krascheninnikiviaceratoides(L)
Gueldenst) sxui ke3neceni, eiiTkeHl on Te3iMIi, coi CHAKTH aK ceney mebi (Stipa hohenackerana
Trin.et Rupl), usen (Koshia arenaria Roth), Tapak 603 (Eremopyrum bonaepartiz), erti copran
(Climacoptera crassa) »oHe Oackanapbl. Illen Oumaiiblk mebi (Agropyron) Heri3iHEH KOKTEMTi
naiiiajJaHpUIaTeIH JKepIiepae oceli, ochl kaibuibiM aiimarbiHga 20%-Fa neifiHri anKanTel anbin
KaThIp, aJl )ka3-Ky3 Me3riiepinae 0ackalapMeH cajbICThHIpFaHaa cupek kesneceni exeH. 2025 sKbUIFbI
KypraK aya paiisl >kaFmaiiapeiHa OaitmadeicTel akracmien (Astragalus brachypus Schrenk), mokerex
(Astragalus paucijugus), cyiienni opax (Halimione verrusteza), sxananam mus (Glycyrrhiza glabra),
nomanarma (Halimione verrusteza), ebemex (Ceratocarpus) CHSKTHI ©CIMIIKTEp HaIllap JaMBIFaH.

Tyiiin  ce30ep. JKativinoim — Jicylienepi,  MAaycolMObIK — HCAUBLTLIMOAD,  MAYCLLMIWITIK
ACAUBLILIMOAD, — IHCAUBITBIMHBIY — A3bIKMBIK — CHIUbIMOBLILIZbL,  JICAUBLLILIM  JCYKmemeci,  wonoi
AHCAUBLILIMOAP, dHcey2e Hcapamobl A3blK KOpbl, NAUOANany HCyUect.

ABSTRACT

As a result of geobotanical research using a ground-based landscape survey method, 41
geobotanical descriptions of plant species consumed by farm animals were conducted during the
spring—autumn vegetation period of plant communities. The study was carried out to develop effective
livestock grazing technologies (seasonal and intra-seasonal pasture plots) for the rational use of
pastures in Southern Kazakhstan. In accordance with the implementation plan, the impact of grazing
technology on plant species composition, as well as quantitative and qualitative indicators of pasture
condition in the pre-sandy zone of the Moyinkum Desert, was determined. The findings demonstrate
that livestock grazing (seasonal and intra-seasonal pasture plots) has a significant impact on plant
species composition and the frequency of occurrence of forage species. Grazing pressure induces
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morphological and physiological changes in plants, affects the timing of phenological phases, and
influences population structure. On seasonal pastures, the widely distributed gray teresken
(Krascheninnikiviaceratoides (L.) Gueldenst.) predominates due to its resistance to grazing, along with
Hohenacker’s feather grass (Stipa hohenackerana Trin.et Rupl.), prostrate kochia (Kochia arenaria
Roth), izen, downy brome (Anisantha tectorum / Bromus tectorum), Bonaparte’s wheatgrass
(Eremopyrum bonaepartis), fleshy saltwort (Climacoptera crassa), and many other species. Desert
wheatgrass (Agropyron) predominates in spring-use areas, occupying up to 20% of the pre-sandy
territory, while becoming sparse during the summer—autumn grazing period. Due to the arid weather
conditions observed in 2025, certain shrub species such as short-pedicel milkvetch (Astragalus
brachypus Schrenk), few-paired milkvetch (Astragalus paucijugus), warted orache (Halimione
verrucifera), licorice (Glycyrrhiza glabra), and horned saltwort (Ceratocarpus) showed weak
development.

Keywords: pasture systems, seasonal pastures, within-season pastures, forage capacity of
pastures, grazing pressure, desert pastures, edible forage reserves, utilization system.

Kipicme. Ka3ipri yakpiTTa »XalbUIBIM pecypcTapblH YTHIMBI TailaiaHy arpo3KOJIOTHSIIBIK
KOHE aybll INApyambUIBIFBI TOKIpHOeciHAe OachIMABIK OepiyeTiH ic Oosbim Kana Oepemi. By
KAMBUTBIMIAPIBIH KEMIION OHIMIIITIH cakTay >KOHE apTTBHIPY, COHAal-aK OJapAblH TOMBIPAK
KYHapJIBIBIFBIH CaKTay JOHE JKaKcapTy KaKeTTUIINIMEH THIFbI3 OaiiaHbeicThl. PecnyOnnkaHbIH
JKeMIen O0a3achIHBIH Ka3ipri JKaFJailblH Taljay HOTIDKENepi >KaWbUTBIMIBIK a3bIKTBHIPIBIH KOPBI
opTyp-ii Man pauroHbiHbIH 80%-Fa neHiHiH KYpalTBIHBIH KOPCETE.

XaJbelK CaHBIHBIH JKEIeN ecyl Majl IIapyamlbUIBIFEl OHIMIEPiHEe, dcipece €TKE ICTeH OJIeMIIK
CYpaHBICTBIH aWTapibIKTali apTyblHa oKeneni. bomamiak cypaHBICTBI KaHaraTTaHObIpy KeOiHece
KaWBIIBIMIBIK JKOHE IOH/I MaKbUIAApIbIH OHIMIUTITIH THIMII apTTeIpyFa OaiimaHsicTel Gomamsr [1].
ABBIKTaHABIPYIBl Oaranay >KOHE a3bIKTAaHIBIPYIbl YHBIMAACTHIPYIBIH 3aMaHayd TEXHOJOTHsIAphIH
€HTi3y, ocipece opTypJli TaOWFU-KIUMATTHIK alMaKTapaarbl KaHBUTBIMAAPABIH OHIMIUTIK ONeyeTiH
apTTBIpyFa JKOHE OJapAbl YTBIMABI MaiiiajaHyra OaFbITTanFaH >Kydenep meHOepiHae, aybll
[IapyambUIBIFGl  JKaHyapIapbIHBIH OHIMAUITIH alTapipIKTall apTTBIpyFa MYMKIHZIK Oepemi. Man
A3bIFBIHBIH, JKEMHIH SHEPreTHUKANBIK KYHABUIBIFBIH apTTHIPATHIH JKOHE JKeMAEr1 SHeprus MeH
aKybI3JIbIH KAaTBhIHACHIH TCHECTIPETIH JKAHBLJIBIM TEXHOJIOTHUSIAPBI Majl OCIpYIiH THUIMAUIrT MeH
OHIM/IUTITIH apTThIPa/bl, COHBIMEH Oipre KopliaraH OpTaFa 3WaH[Ibl dcepii asairamsl [2]. Optypai
6T KAUBUIBIMAAPABI 0acKapy JKYHeNIepiHiH TaKbLIIApAbIH OHIMIUIIrIHE, KaHblIbIM HIONTEPIHIH
CaHIBIK JKOHE CamlallblK CHIaTTamMallapblHa JKOHE OHBIH JKANIbl a3bIKTHIK KYHIBUIBIFBIHA OCEPiH
Oaranayra OarbITTaJFaH >XOHE J>KYPIi3UIleH 3epTTeyiepliH HoTwkenepi KasakcTaHHBIH OHTYCTiK
allMaKTapbeIHIAFBl KYMIBI XoHE Tay OOKTepiHIeri j>kKalbuTbiMIap[a KOW KaroAblH MIAPTTHl TYpIeE
yUacKeiK JKYHeCiH maiianaHyablH KOFapbl THIMIUIITIH KepceTedi. ByJl TeXHOJOTHSHBIH HETi3ri
AJIEMEHT] y4JacKeNep/aiH MayChIMIBIK PETTUIITiH KaTaH cakTay OOJIBIIT TaOBUIAJIBI: «XKa3y - «KY3», SFHU
arbIMJaFbl JKBUTBl JKa3Fbl KaWbUIBIMFA MailanaHbUIaTBIH y4acke KeJiecl KBULABIH Ky3Tl Ke3eHiHIe
makanaHeuTysl Kepek [3].

Wanapat [4], sxone Devendra u Leng [5] 3epTTeynepine coiikec, Mal mapyamibUIbIFbIH TYPAKThI
TAMBITYABIH HETi3Ti (haKTOpIapeIHBIH Oipi peTiHAe JKEePTiUTIKTI a3blK PecypCcTapblH Haiimanany OOJIBIT
OTBHIp. A3WSl €JIEpiHAEri aybul IIapyallbUIbIFbl JKaHyapJIapblHbIH OHIMIUIIH apTThIpyla epeKile
MaHbI3ra ue. OchIiFaH 0aiJIaHBICTHI, OVJI eep/ie KaHbUTBIMIAPIBIH OHIIPICTIK QNIEyeTiH apTThIpyFa
KOHE OJapIbl YTHIMIBI MaijanaHyAbl KaMTaMmachl3 €Tyre OaFbITTalFaH THIMII TEXHOJOTHsIIapIbI
93ipJIey MEH OHIpiCKE CHTI3yTe FEUIBIMH JKOHE MPAKTUKAIBIK KBI3BIFYITBUIBIK apTHITT KEJIeTi.

JKaiipimeiM xyHeciH jko0anmay MeH TaiimamaHyAblH eH jkakchl yariepi JKana 3enmannmusna,
Uuiuaig OHTYCTIriHIE, APreHTHHaAa >KOHE KIMMaThl TOMEH JKOHE JKHI opTalla >KaybIH-IIAIIbIH
TyceTiH Oacka ennepae Oap. EH Hamap Mbicanmap - KalbUIBIMAApABI Oackapy skyHenepi, omap Oip
skaHyapra 50 akpJiaH acaThlH, TeK KYTIMI FaHa KAMTaMachl3 €TETIH KEH JKep Y4acKeJIEPiH Tajall eTeIl.
Awmepuka Kypama IlltaTrapeiHbiH KeIl OeiriHae >KalbUIBIMIArbl — Kallapiapibl a3bIKTaHABIPY
JKyienepinaeri pesi oChl MIEKTEH ThIC ASHreHIepaiH apachiHaa 60aysl MyMKiH [6].

Mumnnecotanarsl KyHaxbiH (MIK) Oarbim et enmipymn [7] Oophakpuiay anaHgapbl MeH
KaWbIIBIMIIBIK JKYHEAe OCIpUIreH KYHaXXKBIHAAPAbl CANbICTHIpAbL. bopnakeiiay amaHel xyheci yIuiH
Ta3a IIBIFBIH KYHiHE Oip KyHaxeiHFa 1,49 mommapnel, an KaWbUIBIMIBIK JKaHyapliap YIIiH KYHiHE
0,95 nosnmapael KypraH.
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Onrycrik  Kazakcranpmarbl Herisri KiuMmaT Ty3ymn  (akTop - alMakThiH —JaHgmadr
KYPBUIBIMBIHBIH €PEKIIETIKTePiH aHBIKTAUThIH KYPFAKIIBUIBIK. JKaybIH-IIAIIBIHHBIH OpTaIia KbIIbIK
memmepi 250 MM-meH acmaiapl, an keibip aymannmapaa 100-mern 200 mm-re neitin xeremi. JKasrbl
Ke3€H JKOFaphl TeMIlepaTypaMeH CHIIaThl MBIHAJail: WIJiAe alblHBIH OpTalla TeMIepaTypachl
contycrikte 23-25°C-tan oHrycTikre 30°C-ka nmeliin aypiTkuael. CoOHBIMEH Karap, aiMaKTHIH
OHTYCTITIHEH COJITYCTiriHE Kapail >KayblH-IIAIIBIHHBIH apTy ypaici Oaiikamaael [8]. KimMaTThiH
OCBIIail ©3repyl KYpFaKMIBUIBIKKA OKEIl JKOHE MaJl IMapyallbUIBIFRl CHUSKTBI TIPIIUTIKTI KOJIAYIBIH
MaHBI3IUIBIFBIH KopceTeni [9].

ManmapaslH eCiMIiK TYpJIepiH TYTBIHY JKHUIIri, mady (KalbuTy) jkKoHE Kecy OMIKTITI KOpPIarsl
KOPEKTIK 3aTTapAblH AMHAMHMKAChIHA YIKEH acep eTeni. JKui sxaiiputy (mwady) eciMaikTepaiH Kemeci
eTiH KMHAY YIIiH KEeTKUTIKTI KOPEKTIK 3aTTapsl )KUHAYbIHA Keaepri kentipeni. Jon ockiHaai xxarmait
epTe KoKTeMJIe JKoHe Kelll Ky3/le IIaMajiaH ThIC a0y ke3inzae ae Oonaapl. COHABIKTAH, )KalbUTBIMIIBIK
xKepiepai 0ackapyia KOKTEMTIl *oHe Ky3ri mady (KalblUIbIM) YaKbITBIH Oerijicy MaHbI3ael. KopekTik
3aTTap/IbIH CaKTaIybl, OCIMIIK OCKIHIEpiHiH, MyIIenepinig (cabarbl, jxarmpaibl T.0) capKbUITATHIH
ce0e01 IIONTIH THIKBIPJIAI KEJIIHYIHeH 00JIaJbl J1a KOPEKTIK 3aTTap/IbIH KHHATYbIHA Kepi acep eTeji
[10].

JKep Oetinzmeri eciMaiK MaccachblH TOJBIFBIMEH KOO JKaWbLIBIM IIONTEPIHIH OHIMIUTITIHE Kepi
ocep eremi, ©CIMIIK JKaMBUIFBICHIHBIH KaNIbIHA Kely mporectepid O0y3ambl. OchiFaH OalIaHBICTHI,
mengi TaOuFu JaHAmadTTapaarsl  KaMBUIBIMABIK SKOXKYHENepIiH TYpaKThl JKYMBIC icTeyiH
KaMTaMachl3 €Ty VIIIiH oJapisl maimananyasid oHTaiabl kKodhdumuenti (Kd) 60—-70%-nan acmnaysr
kepek [11].

Manapl aybicnanbl SKaWbUIBIMIA SKAl0 JKYHWECIHIH, >KaWBUIBIMIBI Y3MIKCI3 TaimgalaHyra
KaparaHJa KeNTereH apTHIKIWIBUIBIKTapel Oap. Herisri MakcaTbl — >KaWbIIBIM ©CIMIIKTEpi MeH
TONBIPAKTHIH KaIIbIHA KEeIylHe YakKbeIT Oepy. SFHH, >KalbUIBIM  amKaOBIHBIH Oip Oesirin maiimana
OTBIpHII, Oacka OeJiriHiH eCIMIIKTEpPiHIH KallblHA KellyiHe MyMKiHiK Oepeni [12].

JKalplpIMIBl TaWgaIaHyIbIH Y3aKThIFbl TAaOBIHHBIH KOJIEMIHE JKOHE >KalbLIbIM aydaHbIHA,
COHJIal-aK alMaKTBIH JKEPTUTIKTI 3KOJOTHSIIBIK (pakTopbiHa OaitmaneicThl Oonanbl [13]. Aybicmansi
JKAWBITBIM  JKYHECIH Taijasana OTBIPHITT OCIMIIK JKaMBUIFBICHIH JKaKCapTHIM, JKaWBIIBIMHBIH
OHIMAUIIrT MEH a3bIKTBIK KYHIBUIBIFBIH KOHE TONBIPAK CamlachlH JKaKcapTy YIOiH TaOuFu
KAMBUIBIMIAPIBIH KOJeMi JKeTKUTKTI OoJiFaHIa FaHa MYMKIH 0ojazbl, ocipece >XKaKcapThUIFaH
KAMBUTBIMIAPIbIH YHJIeci MaHBI3[bl COHNIA FaHA MalAapAbIH KOPEKTIK 3aTTapfa KaXeTTLIITiH TOJBIK
KaHaraTTaH/abIpa anaasl [14].

BackapbiaTelH  aybICcTianbl  KaWBUIBIMAAD PEreHepaTWUBTI eTIHOIUIK KYHECiHIH Heri3ri
Kypamaac Oetiri OoJbIN caHaIaabl, OUTKEHi OJ1 Y3IIKci3 Kepi OaiiaHbIC JKyieci peTiHle KbI3MET eTeli
[15]. Aybicnanel Man KalbUIBIMBI KOII JKaFqaiiapa SKOJOTHSUIBIK TYPFBIIAH Ta3a Jer CaHalajbl,
TOMBIPAK 3PO3USICHIHA a3bIPAK YIIBIPANIbI, a3 MIBIFBIHIBI KAKET eTeli. by sxalbiisiMbl naiinanany
peXUMIEpiHe ©Te WKEeM/Ii )KOHE KOpIIaFaH OPTaHBIH JKarJailiapblHa jkayar Oepyre KaOijaeTTi OoJbIm
kereri [16]. Aybicnansl sKyieae Mai jkaro, ayara KOMIPKBIIIKGLT Ta3bIHBIH, a30T OKCHATEPI MEH METaH
CHSKTHI MAPHUKTIK Ta3gapAblH TapaayblH a3aiTysl MyMKiH [17]. BipHerre xafibuibiM anaHmanapaa
HeMece aJKanTap/a Ma jKako ayaaarbl KOMIPTEeKTIH TOJBIK CiHyiHe MyMKiHIik Oepeni [18].

JKorappima alThUIFaH OapiibIK aNFBIIAPTTAP KYPTi3UIN KAaTKaH 3epTTey >KYMBICHIHBIH
TaKbIPBIOBIHBIH AMKBIH MaHBI3bUIBIFBIH PACTAN B, ©3EKTLIIH alKbIHIAMTHI .

Marepuaagap MeH 3epTrey dgicTtepi. ['eo00TaHUKABIK 3epTTEysiep OCIMIOIKTEpAl KOpFay
JKOHE JKepIi TaiganaHy >KOHIHIACTi MeMJICKeTTiK MHCTUTYThIHBIH 1Y3u3 [19, 5-39 66.] xoHe
BykiomakThIK aybul MIapyallbUIBIFEl FEUIBIMIApPHEl akageMusachinbiy BACXHIWJI [20, 127 6.]
o/licTepiH KOJIJaHA OTHIPHINT YHBIMIACTHIPBUIIEL. 3epTTey asChIHIA KAWbUIBIMIAP MEH KEKe KEMJIIK
MIONTEPIH TYP KYpambl, NPOCKIMSIBIK >KAMBUIFBICHI, ©CIMIIK >KaMBLIFBICBIHBIH OWIKTITI JKOHE
MayceimabiK eHimainiri BHUUK oaici (TOCT 4808-49) [21] apkbuibl 3epTTEI .

A3BBIK CHIMBIMJIBUIBIFBI OCBI JKEpPJICp/l MalJaNaHaThIH JKaHyapiapAblH HETI3rl Typiepi YIIiH
BACXHMWII sxone BUK opicTepin KoJiaHa OTHIPBII aHBIKTANBI [22].

Ocimaik Typnepiniy narbiHma araynapel T.A. TIposzopoBa, WU.b. Yepnbix [23] enOekrepi
OofipiHa  OepinreH. 3eprreynep KaMOBLT OONMBICHIHBIH MOUWBIHKYM IO  KAHBUIBIMBIHBIH
KyMJblaKaObl OacTtanap aiiMarbIHIAFbI JKalbUIBIMIap aiiMareiHgarbl Capbicy aynanbl «Enmoc-2024»
[IApyalIbUIBIFBIHAAFEl  TOKIpHOETiK amamma okyprizimai (GPS koopauuatraper: 44° 07.0074'
070°13°1750).
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3eprreynep BR22883585 «Ownimui omeyeTTi apTThIpy XoHE KaWbUIBIMAAPIABI YTHIMIIBI
naiganaHyablH THIMII TexHonorusuapbia a3ipiey» FTB menbepinne xyprizinai xkoHe 3epTTeyiepai
Kazaxcran PecrryGnmkach! aybi mapyambUTbIFbl MUHUCTPITITT KapKbLUTaHABIPIBL.

3epTTey HOTHKeNEpi :KIHe oJapabl TajaKbLiay. TipHIIiK €Ty OpTachlHa, KIUMarKa,
reoMOpOJIOTHSIIBIK epEKIIETIKTEPTe, TONMBIPaK TYpl MEH KYPBUIBIMBIHA OaHTaHBICTBI OPTYPIIi ©CIMIIK
(dbopManapsl MEH TaOUFH pecypcTap OpPraHUKAIBIK 3aTTap/ibl, €H aJJbIMEH ©CIMIIK 3aTTapblH OHIIPY
YIIiH TYTBIHBUIATHIHET Oenrimi. JXaisuesivaapaa OyIT )KeMIMenTiH canackiHaa (00TaHUKAIBIK KYPaMBbl)
XKOHE Meiepinae (MIBIFBIMABUIBIFEL, (PUTOMACCACHl), COHJAN-aK >KaWbLUIBIM TYPJCPIHIH IKOHE
OJIApABIH OPTYPJi TOMBIpAaKTapIarbl YHICCIMICPiHIH TYpPaKThl TapallyblHAAa KepiHiC Tadaibl.
XKaitpinpIMaap YIIiH —TOMBIPAKTHI, OCIMIIKTEPAlI JKOHE OHBIH DKOJIOTHUSCBIH €CKEPE OTBIPHII
aylaHOacThIPy, JKEpAo TOMpaK Typi OoibIHIIA alMakTapra Oeiy YChIHBUTaMbl. OHBIH HETi3l -
KAMBUTBIMIBIK JKepJIepAl Te0OOTaHMKAIBIK JXKOHE TOMBIPAKTHIK 3epTTey Oonbin Tadbuiamel. Llemmi
KaUBUTBIMIApABl aymaHmap OOWBIHINA aiiMakTapra Oeiy ONapAblH Tapaly ailMarbIHBIH THOTEPIHE
HET13/1eJiN, 6CIMIIK TypJiepi MEeH TY3UTIMIEPiHIH TapalyblH eCKepe OTBIPHIN KY3ere achlpblIa sl by
Karjaina O0ackIMIBIK TYpJiepi MEH KypaMbl OOWBIHIIA Toyelci3 (UTOLEHO3IApAbl KYPalThIH KOHE
aybUIIIAPYyalIbUIBIK MaJJapbl VIIH HETi3ri >KaWbUIBIMIBIK a3bIK  PETiHIAE KBI3BMET eTETiH, a3bIK
MaccachIHBIH KAIIBINITACYbIHA €H YJIKEH YJlec KOcaThlH alMaKTapblHa Oepiiesi.

Tanpanelnl  ajblHFAH JKaWbUIBIM  MOMBIHKYM KYMIApbIH JKOHE IIOJ KaWbUIbIMBIHBIH
KyMJblaiKaObl Oactanap aiiMaFbIHIAFbl JKaWbUIBIMIAPIbl KAMTUABI AMMAaKTarbl HETI3Ti JKANBLIBIM
TYpJIepi MBIHAIAp:

1) Bopnbuigak KyMaaFbl OyTabI-KYCaHBI JKaHbUTBIMIAp, KOKTEMIE, Ky3[e KoHe KhICTa
naigaanyFa YChIHBIIAbI, Jka3/1a Oip peTTik opTama naigaiany MyMKIHIITIMEH IIEKTEIeT.

2) Kekrtempae, Ky3ae oHEe KapcChi3 KbICTa TMaigalaHyFa YCHIHBUIATHIH, JKa3Fbl KaWbIIBIMFa
JKapaMmchl3 ajl  Ky3lIe eTe opTama >XYKTeMeMeH maimalaHnyra OoJIaThIH TeOemi-olmaTTapsiHaa
OpHAJIACKAH YINTAIIOITI- aK JKyCaHbl KaWbLIBIMIAP.

3) Tebemi-oMmaTTel KYMIBI JKEpJepie OpHalacKaH CHIMBIPTKHL skycan (Artemisia scoparia
Waldst.et Kit) apanmac ak ycaHabl )kxalbUTBIMAAD.

JKycaHp! skalbUIBIMIAPBIHBIH KEMIIIIK TYCTaphl — aya-palbIiHbIH KYpFraK OOJIFaH >KbUIIap/ia
JKYCAaHHBIH KOKTEMJI¢ KaliTa KOKTEyiHiH Hamiap OOJybl JKOHE *a3/a KalbIpaKTapblHBIH €pTe TYCYi
OOJIBII OTHIP.

JKalibIIBIMHBIH OHIMALIITI TOMEHAeMece e, KaWbUTBIMIBIK )KEMHIH JOMAUITT MEH KOPEKTiK
KYHIBUIBIFBI TOMEH, ce0eOi buropryn (Anabasis salsa) eoBHHK COJIOHYAKOBBIH, KOI Ke3IeCei.
KaitpIpiMaapap! Maiganany eKki Me3TiIMeH HIeKTeNell: Ky3 JKoHe KbIC.

4) Kymabl ca3asl TOMBIpaKTap/ia OpHAIackal Tepecker apaiac tysmenTti (Ceratoides papposa
Botsch, et Ikonn), usenem, koxus npocteproii (Kochia prostrata (L.) Schrad), porasom cymuarsim,
ebenex (Ceratocarpus) »xaislaeiM. Bysr Ky3ri jkoHe KBICKBI MaychIMIap/a MaiganaHbUIaTeIH KBICKA
Mep3IMIIK JKalbLIBIMIAP.

5) Aneipiel  KymMaap MeH KYMABI Cca3ibl  JKa3bIKTapAarbl KyMbIATKaObl  OacTaiap
altMarbIHIAFBl U3CHII- TYPIIOINTI T.0.) >KalbLTBIMIAP TEL.

Kepcerinren xatibuibiv Typi OHTYCTiK Kazakcranmarsl sxalbLIbIMIapIbl YTHIMIIBI TTAlaIaHy
VIIiH aybll MapyanibUIBFGl MaamapblH (MayChIMIBIK JKOHE MAyCHIMIIIUTIK JKaWbUTBIM ajlaHdaphl)
JKAIOJBIH THUIMJIII TEXHOJOTHIAPBIH a3ipiey OOWBIHINA JallaNbIK TXKIPUOENIEpIiH ayMaFbIHIIaFbl
MEHITiHIIe KOJainbichl Oonbin Tadbimansl. COHBIMEH, Aajia TXKIpHUOENiK 3epTTeyiiep KYprizy YIIiH
OeiHTeH >KalbUIBIMIAPbl TeOO0TaHUKAIBIK 3epTTeY OapbichiHIa MOWBIHKYMHBIH LIOMiHIH KYM allabl
altMarbIHAAFE] TUTITIK )KAMBIIBIMIAD alKANTaPBIHIA HETi3T1 Mala3bIKTHIK O©CIMIIKTEPIiH TYP KypaMmbl
MEH Ke3Jlecy JKUUIri erkeil-Terxein Oarananapl. 3epTTey >KallbulbIMIapAbl MaiAadanyIblH opTYpIi
o/icTepl MEH aybll IAPYallbUIbIFBl JKaHyapJiapbhlH KA YIIiH KOJJAHBUIATHIH TEXHOJIOTHSIIAPIbI
€CKepe OTHIPHIN, XAWBUIBIMAAPABl YTHIMJBI TMalAaTaHyAblH FBUIBIMH HETI3JEeNTeH KaruaaTTapblH
CaKTail OTBIPBIN XKYpri3iiaai. JKalbUbIMIap sl JJIIPEK CUMIATTAY YIIIH OJIAPJIbIH THUIIOJOTHICHIH FaHa
eMec, COHBIMEH KaTap Heri3ri Malla3bIKTBIK ©CIMIIKTEp/iH Naia 00y )KUUIIriH JIe eCKepy MaHBI3IbI
O0onnmel. TemeHnmeri kecTene KOPCETUITCHIEH, IKAMBUIBIM  TEXHOJOTHSIAPhIHA  OalJIaHBICTHI
KAMBUTBIMIIBIK JKEPIIEPIiH OCIMIIKTEPIIH TYp KYpPaMbIH Talay epeKile KbI3BIFYIIBUIBIK TYABIPaJbL.
(1-xecre). 3epTTey nmepeKTepi KOPCETKeHACH, OYJI JKalbLIbIM TYPJCPIHIH HETI3ri JKEMIIeN ©CiMIiri,
CYp TOIBIpaKTapaarsl 003 JKycaH, MayCBIMIBIK JXaWbUIbIMIAp/a Kem kesneceni, Oipak 2025 —mri
KYPFaK JKbUI JKarjJaiiblHIa OJ HAllap JaMbIFaH JXOHE JKbUI OOWBI KapKBIHJBI MalialilaHbIIaThIH
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Kepriepae cupek Keszecemi. MyHail sxepiep/e OHBIH OPHBIH CHPEK KE3JICCETiH CBIMBIPTKBI KyCcaH
(Artemisia scoparia Waldst.et Kit) anmactbipaabi.

JKatipimpiMFa TO31MIII OONFAHIBIKTAH, XKBUIABIH OapiibIK Me3TiliHAe KoImaHyFa OOJaThIH Cyp
tepecken (Krascheninnikiviaceratoides(L) Gueldenst) mMayceIMABIK KaHWbLIBIMAApIA JKOHE OJapIbIH
KapKBIHIBI TaiIaJaHbplIaTeIH KeHO1p KYMIBI KaHbUIBIMIApAa, all HeTi3ruIepiHae CUpeK OOoJFaHbIMEH
OIpKeJKi Ke3/IeCeTiHI aHBIKTAIIIBI.

Mon Oumaiterrsl  mebi (Agropyron) HeTi3iHEH KOKTEMIi MaychiMIa IaiifalaHblIaThIH
KAMBUIBIM JKEPJICP/IC OCETiHI aHBIKTauca, KYM ajjbIHIarbl aiimakta oOHbIH yieci 20%-ra neliiHin
OOJIIBI, AT XKa3-Ky3 ME3TUIIepiHae CHPEKTeHEe OacTabl.

Kecre 1 — Omnrycrik Kazakcrannarel aWbUTBIMAAPABIH aybll IMAPYalIbUIBIFEI MAJIAAPBIH JKAI0
TEXHOJIOTHSACHIHA OaiiIaHbICThI TYPIIK Kypambl, 2025 x.

JKaiiro TeXHOJIOTHSIIaphI, KbUT Me3Tinaepi
ManasbIKThIK KCIMIKTEP/IIH aTayaapsl ii%ﬁi?;l KefTeMFi XS%FH I§Y3Fi
. JKaublJIbIM JKaublJIbIM JKaublJIbIM
(6a121nq;;1:1(:1{m) ydJackeci ydJackeci y4Jackeci
bo3 xycan, (Artemisia terraealbae ++ +++ +++ +++
krasch)
KoI13b11 5xycaH, CBHIIBIPFBI XKyCaH + ++ ++ ++
(Artemisia scoparia Waldst.et Kit)
Tepecken 603, (Ceratoides papposa + ++ ++ ++
Botsch, et Ikonn)
Kym epke, (Agropyron) ++ ++ ++ +
Ka ceney, (Stipa hohenackeriana Tzin. + ++ ++ ++
Et Rupz.)
Uzen, Kochia prostrata (L.) Schrad. + ++ ++ ++
Kownpip 6ac memn, (Poa bullosa). ++ ++ ++ +
XKabaiier kapabumait, (Secale segetale + ++ + +
(Zhuk.)
Keninmex603, (Anisantha tectorum, ++ ++ ++ +
Bromus tectorum)
Tapak6o3, (Eremopyrum bonaepartiz), ++ ++ ++ +
Axracna men, (Astragalus brachypus + + + +
Schrenk)
Tytiecyiiex (Astragalus paucijugus) + + + +
AcTparai TOHKOCTSOCIbHEIH, - ++ + +
(Astragalus filicaulis Kar).
Howmanatma, (Halimocnemis villosa) - - ++ ++
Copan, (Halocnemum strabilaceum) - - + ++
Banrixkes, (Climacoptera crassa) + ++ ++ ++
Copran copaH, (Svaeda altissima) + + + ++
Kapa copa, (Svaeda altissima) + + + ++
Kotsip kekrmek, (Halimione verrusteza) + + + +
bo3 copan, (Climacoptera lanata) + + + ++
Topraii otsi, (Pyankovia brachiata) + ++ ++ ++
Kebut must, (Glycyrrhiza glabra) + + + +
Kyiipeyx, (Salsola orientalis S.G. Gmel) ++ + + ++ +++
XKanTak, (Alhlagi pseudalhagi) ++ + ++ ++
Anabora, (Atriplex tatdrica) ++ ++ + +
Ax cekceyin, (Haloxylon persicum + + + +
Bunge ex Boiss)
Kapa cekceyin, (Haloxylon aphullum) + + + +

Ecxepmy: ke30ecy scuiniei- +++ eme oscui, ++oscuiniei opmawa, + cupex
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bunait meOiHiH eH XaKChl MayChIMBI - KOKTEM OHE JKa3[blH Oachl. KekTeMmri albuibiM
OCIMJIIKTI QJICIpeTHeii, ad aJblll TacTay KeJliecl XKbUIFbI ©HIMIe a3 acep erenmi. bumaii 1meoi
cabaKTalTBIH Ke3re JeHiH KaHbUTbIMaa JKakchl oHIM Oepeni (Oactanksl MaccanblH 80%-biHa nmeiiiH).
Ocy MayChIMBIHBIH COHBIHA Kapai, jKa3JIbIH OpPTachlHAaH Oacram, ca0aKThIH ChIHYbI Oumail IMIe0iHiH
OHIMIUTITIHIH TOMEHICYiHE OKeJIeIl JKOHE OJI KaHbIIBIMIapaa CHpeit 6acTaib.

Eo6enex (Ceratocarpus arenarius L.), Porau necyansiii jgemn Te atanajabl, Kasakcranma eceTin
OapiBIK COpTaH OCIMAIKTEPMIH IMNHIET! €H MoMIl KoHEe KOPEKTIK Typi Ooibim caHamaabl. OHBI KBTI
Oolibl OapibIK JKaHyapyap Typiepi keimi. On sKoraphia aTtajfaH KaWbUIBIMIAp/a, COHBIH IIIiHJE
KApKBIHIBI 0aCKapbUIATHIH JKaHBUTBIMIBIK KepIiep/ie CUPEK Ke3JeCeli.

Kosbuib INorenakkepoBckuit MambIk 11001 (Stipa hohenackerana Trin.et Rupl.) kymasr ca3mabrl
I16J1 TOIBIPAKTAPBIHAAFI KOFAPhIZa aTalFaH KYM aJlIbIHIAFbl skalblIbIMIapaa KeH tapanrad. On o3
QIIbIHA KAWBUIBIM aNKANTapblH Kypail amMaiel. Al KOPEKTLIri KOFapbl JKOHE >KYFBIMIBLIBIK
KYHJBUTBIFBIHBIH KaHaraTTaHAPJIBIKThI OOJyblHA OalIaHbICTBI OJapabl NMalmanaHyIblH €H >KaKChl
YakbIThl - KOKTeM MeH Ky3. Ky3ri mayckiM oiap OapiblK jkaHyapiap YIIH Tamaina a3blK OOJbI
tabeutanel. Koxust mpocrepras (Koshia arenaria Roth), conmaii-ax o1 M3eH A€M T€ aTaiajbl, Tamala
JOMIITTIMEH JKOHE JKOFaphl KOPEKTIK KYHIBUIBIFBIMEH epeKIIeNICHETIH OaFailbl >KalbUIBIMIIBIK
eciMaik. M3eH cOHBIMEH KaTap TYpaKThl OHIMAUIIrIMEH TaHbIMal. JKalbUTbIMAapia opTalia XHUTIKTe
Ke3zmecenl.

H3eH coHbIMEH KaTap TYpaKThl OHIMIiNTiMeH epekuieneHeni. Ocipy keseHinae M3eHni
OapI BIK HETi3Ti Maj TypJiepi cyiciHe keimi. ¥3aK ecy IMKIiHE We, SFHU OpTalia ecenmneH /-8 aiira
CO3BUIATHIHJBIKTAH, OYJI ©CIMIIK KBULIBIH OapiibIK ME3rUIICpIHIC >KaWbUIBIMIBIK a3bIK PETIHIAC
naijananyra )Korapbl dJicyeTKe ue.

3epTTey aiiMarblHIA KOKTEMTIi-)Ka3Fbl KaWbUIBIMABIK OCIMIIKTEpIiH HETi3iH KypaHThIH
mus3ImenTi Kok Imen Msimk nmykouunbnid (Poa bulbosa L), marsrp me6i (Eremopyrum orientale)
xone Moptyk Bonamapra (Eremopyrum bonaepartiz) 6apsisik Typ/eri aybli mapyanibuIbiFsl MaTaapbl
Kachel ke, Omap adeMepiti 6CiMIIKTEP PETiHIE KOKTEMT1 0T€ KYHIBI MaJl a3bIFbI OOJIBIT TaOBUIAIEI,
Oipak >xa3 Me3rimiHiH OacklHaH Oacram ojiap Keyim, Y3UMiI, TiNTi >KaHbUIBIM IIONTEPiHEH KOFaJIbII
keremi. Kymapl aifiMakTa OpHAaJacKaH COpPTaH IIONTI »KaHbUIBIMAAphl Majl a3biFbl KOPBI MEH
0OTaHMKAIIBIK KypaMbIHa OalIaHBICTHI KY3Ti-KbICKBI MayChIMIap/ia MmalijanaHyFa xKapamIbl KarnbUIbIM
JKepiepi OOJIBIN TaObLIa b,

ConbiMeH 1-kecTefieri NepeKTepACH KOPIHIN TypraHail, KepCeTUIreH KalblUIBIM TYPJIEPiHIH
HETi3ri Mall a3bIKTBIK ecimairi 603 »ycan (Artemisia terraealbae krasch), mamsipanker Hemece
ceimbIprbiin kycan (Artemisia scoparia Waldst.et Kit), cyp uszen Kochia (Kochia prostrata (L.)
Schrad), kapama-kapcsl xambipakTsl Kapamaray (Pyankovia brachiata) mayceiMabik skaiibuibiMaapaa
KOII, &I )KbLT 00MbI KAPKBIHBI MaliIalaHbUIATHIH JKEpIIepIe CUPEK Ke3aece .

KopbiTbinabl. MOWBIHKYM IIOJiHIH JKaNIIbl ayMaFbl jKOHE OHBIH KYMJBI aliMarbl JOCTYpIi
TYpJE XAWBUIBIMABIK ep *KIHEe Mal MapyallbUIbIFbIHAA KbICKBI JKalbUIBIMIAp PETiHAe, HETi3iHeH
KAMBUIBIMIBI  KOWINAPYAIIBUIBIFRl  YVIIH MalfanaHbUIFaH. JlereHMeH, TaOWfu >karjaiinap MeH
oCIMIIKTEpaiH (IOpaabIK KYPaMBIH €CKEpe OTBIPHIN, OYJI aiiMaK KBUIABIH OapiblK Me3TUTIepiH
KaMTHUTBIH KbUT OOWBI KAWBUTBIMIBIK TAlIaTaHy MYMKIHJIT1HE Ue OOJIBII OTHIP.

Man karoAplH THIMII TEXHOJOTHSIIAPHI Q3ipJICHIN, FHUIBIMH HETi3ACNIi, TEeKCepulmi, oiap
KaWBIIIBIM JKEPJIEPiH YTHIMIBI MaiianaHy VIINiH MayChIMJABIK OHE MAYCBIMIIIITK KaWbLIBIM
yJacKeJepiH YHbIMIacTeIpyabl ke3aehai. Kemenmi 6aranay »KyMBICTApHI KAUBUIBIM OCIMIIKTEPI MEH
TOTBIPAK KaMBUIFBICHIH 3€PTTEY/i, 6CIMIIK TYpJEpiHiH KYpaMblH, )KaHbUIBIM ©CIMIIKTEPiHIH a3bIKTHIK
JKOHE DHEPreTUKANBIK KYHIBUIBIFBIH  AHBIKTAYAbl JKOHE JKAWBUIBIM  JKEpIEpPJiH  a3bIKTHIK
CBIMBIMJIBIIBIFBIH €CENTeY I KaMTBIIBl. ByJI TEXHOIOTHSIIAPABI SHTi3y JKaublIbIM eHiMLTIriH 8-10%-
Fa apTThIPaJbl )KOHE OCHI KAWBUIBIMIIBIK JKEpJIep e MalalaHnFaH Ke3eHIe MaaaapabiH eHimautiri 10-
15%-ra apTThIpab.
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PE3IOME

B pesynbrare Te00OTAHHYECKOTO HCCIEAOBAaHUS C TPHUMEHEHHEM Ha3eMHOTO METoJa
HU3YyUCHUA HaHIlHIa(i)TOB 6BI.HO BbIOJHEHO 41 FeO6OTaHI/I‘-IeCKI/IX OIMUCaHUuA ITIO€HAAaC€MbIX BUJIOB C-X
KHNBOTHBIMH paCTeHI/Iﬁ 32 BECCHHMH - OCCHHMI MEPUOaAbl BETCTallUM PACTUTCIIBHBIX COO6HI€CTB JJIs
pa3paboTku 3(PGEKTUBHBIX TEXHOJIOTUH BhINACa CEINBCKOXO3SHCTBEHHBIX KUBOTHBIX (CE30HHBIC H
BHYTPHCE30HHBIE TACTOUIIHBIE YYacTKH) JAJs PAllMOHANBHOTO HCHONB30BaHMs mactoun B HO>kHOM
Kazaxcrane. B cooTBercTBUH ¢ TIIaHOM PadOT MO peaM3alUH ONpPEICICHbl BIUSHUE TEXHOJIOTHUH
BbIlIaCa JKMBOTHBIX Ha BHUJIOBOH COCTaB PACTCHHH, KOJMYCCTBEHHO- KAa4ECTBEHHBIC ITOKA3aTeIH
COCTOSIHHSI TTACTOMII TIPEANIECKOBOM 30HBI MOMBIHKYM. Pe3yabTaThl MPOBEICHHBIX HCCIICIOBAHUIA 110
OTIPE/ICJICHNIO BBIIICYKA3aHBIX IIOKa3aTeleld IOKa3bIBaIOT, YTO BBINAC CEIBCKOXO3SHCTBEHHBIX
’KMBOTHBIX (CE30HHBIC U BHYTPHUCE30HHBIC MACTOMIIHBIC y4YaCTKH) OYEHb CHJIHO BO3JCHCTBYET Ha
BHJIOBO# COCTaB pAacTeHHI M Ha YaCTOTYy BCTPEYAEMOCTH IMOEIAEMbIX BHIOB PACTECHHM, BbBI3bIBAs
MHOT000pa3Hbie MOpGOIOTHUECKHE W (HH3HOJOTHYECKHE HW3MEHEHHMS, B HACTYIUICHHH Pa3JIMYHBIX
(dheHonormgeckux (a3, a TaKKe B COCTaBe MOMyJsAnuid. Ha CE30HHBIX MacTOWIIAaX IOBCEMECTHO
BcTpeuarornuiics tepecker cepoiii (Krascheninnikiviaceratoides(L) Gueldenst), tak kak oriamuaercs
YCTOMYMBOCTBIO K CTPAaBIMBAHUIO, KOBBUIL I oreHakkepoBckmii (Stipa hohenackerana Trin.et Rupl),
koxwust mpoctepTast (Koshia arenaria Roth), usens, kocrep kpoBenbHbi, (Anisantha tectorum, Bromus
tectorum), mopryk bonamapra, (Eremopyrum bonaepartiz), consuka msacucras, (Climacoptera crassa)
U MHOTWe npyrue. JKWTHSK TMyCTBIHHBIH (Agropyron) mnpou3pacTaeT B OCHOBHOM B Y4YacCTKax
BECCHHETO CE30Ha HCIOJb30BaHus, 3aHuMas g0 20 % rmiomaan B MpearneckoBOl 30HE, a B JIETHE-
OCEHHHE CE30HBI M3PEKEHHO. B 3aBucuMocTd OT ycioBuii 3acyunmBoro B 2025 romy moromHo#H
yCIIOBHMHM, TaKue BHUIbI KOMOBBIX PAaCTEHMH Kak, acTparai kopoTkoHoruii, (Astragalus brachypus
Schrenk), actparan wmamomapusiii, (Astragalus paucijugus), nebema OGopomasuaras, (Halimione
verrusteza), comnonka ronas, (Glycyrrhiza glabra), nebema Goponasuaras, (Halimione verrusteza),
porau cymuarsiii, (Ceratocarpus) passura cnado.

Kniouesvie cnosa: nacmoOuwmvle cucmemvl, Ce30HHble NACMOUWA, GHYMPUCE30HHbIE
nacméuwa, KopmMosas eMKOCmb nacmouw, nacmouwyHas Haepys3Ka, NyCmvlHHble nacmouwa,
Ccbe0oOHble 3anacel KOpMoe, cucmema UcCnoilb306AaHUA.
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W3YYEHME 3JIEMEHTOB TEXHOJIOT U BO3JIEJIBIBAHUS APUJIHBIX KYJIBTYP
B CEBEPHOMI ITYCTBIHE 3ATIAJTHOT'O KABAXCTAHA

AHHOTANUSA
[Ipupoansie mnacTOMINA MOMYNYCTHIHHOH M MyCTBIHHOM 30HBI 3amaanoro Kaszaxcrana
3aHUMAlOT 22.8 MJIH. Ta, U3 HUX H3-3a OMYCTHIHMBAHUS M HEPAIMOHAIBHOI'O HCIIOJIb30BaHUS OoJice
7.4 miH. ra (32,4%) nerpanvipoBaHbl B TOI WM MHOW CTeNeHHW. [ J100anbHbIE M3MEHEHHS KJIMMAaTa,
OXBAaTHBIINE BECh 3eMHOMW IIap, HAJIOXKWIIN 3/IeCh CBOEOOPA3HbI OTIIEYaTOK — CHeTa CTajo BBINAIATh
OLIyTUMO Majio, B pPe3yJbTaTe 4Yero y TPaBOCTOS CTAJH BBINANaTh BHICOKOKAYECTBEHHBIE KOPMOBEIC
MHOTOJIETHHE TpaBbl, YCTyNas MECTO HENOeNaeMbIM COpPHBIM pacTeHusiM. ClenoBaTrellbHO,
BOCCTAHOBJICHHE MPOJYKTHBHOCTH JIeTPAaAMPOBAHHBIX IACTOWI MOCPEACTBOM TIoceBa Ooiee
3aCyXOyCTOWYMBBIX apUAHBIX PACTCHUH W3 MECTHOW (IOPHI, OTVIMYAIOMINXCS BBICOKUM KadueCTBOM
KOpMa, MMEeT JUIi MECTHOTO HACeIeHHs IepBOCTENCHHOS 3Ha4yeHWe, MO0 ImacTOWma Uil HUX
SIBIISIFOTCS KAK MECTOM MPOKUBAHMS — JIOMOM, TaK M CIIy’KaT KOPMOM JUIS MX XUBOTHBIX. OJHUM U3
TaKUX MEPCHCKTHBHBIX apHIHBIX pacTeHuil sBisiercs Camphorosma monspeliaca L., uckoHHO
npouspacratonias B [Ipukacnuiickom pernone 3anagHoro Kazaxcrana. B nannoit pabote npuBoasrtcs
ITaHHBIE pOCTa M PA3BUTHA, NPOAYKTHBHOCTH NACTOMIIHOM Macchl W CEHa, HKOHOMHYECKOM
3¢ PEKTUBHOCTH €€ BO3JENIBIBAHUS B CYpPOBBIX YCIIOBHUSIX CEBEPHOW MYCTHIHM ATBIPayCcKOH 00JIACTH,
rZe 10 HAacTOAIIEr0 BPEMEHHM HayJHO-HCCIEIOBATEIbCKHE TEXHOJOTHYecKne paboTel 1Mo  eé
BO3/ICTIBIBAHMIO, KaK M BO BCEM MHUpE, HE ObUIN MPOBEACHBI.
Knwueswvie cnosa: Camphorosma monspeliaca L., apuousie xopmosvie pacmenus, cpoku
ceea, nacmouwHas npoOyKMuUHOCMb, 3ACYX0YCMOUYUBOCMb, CONIEYCIMOUYUBOCHTb.

ABSTRACT

Natural pastures of the semi-desert and desert zones of Western Kazakhstan cover
approximately 22.8 million hectares, of which more than 7.4 million hectares (32.4%) have been
degraded to varying degrees due to desertification and unsustainable land use practices. Global climate
change affecting the entire planet has also left a distinct impact on this region, particularly through a
noticeable decline in snowfall. As a result, high-quality perennial forage grasses have gradually
disappeared from the vegetation cover, being replaced by unpalatable weed species. Therefore,
restoring the productivity of degraded pastures through the sowing of drought-resistant arid plant
species from the local flora, characterized by high forage value, is of primary importance for the local
population. For rural communities, pastures represent not only a place of residence but also the main
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source of feed for their livestock. One of the promising arid plant species is Camphorosma
monspeliaca L., which naturally occurs in the Caspian region of Western Kazakhstan. This paper
presents data on its growth and development, the productivity of pasture biomass and hay, as well as
the economic efficiency of its cultivation under the harsh environmental conditions of the northern
desert of the Atyrau region. To date, scientific and technological research on the cultivation of this
species has not been conducted either in this region or elsewhere in the world.

Keywords: Camphorosma monspeliaca L., arid forage plants, sowing dates, pasture
productivity, drought tolerance, salt tolerance.

Beenenune. OgHUM U3 CTpaTerMYecKUX HANpaBICHUI pa3BUTHA >KUBOTHOBOJCTBA SIBISICTCS
TOBBIIIICHAE MPOJAYKTHBHOCTH €CTECTBEHHBIX CEHOKOCOB U MACTOMI W OPTaHW3alys MOJHOIEHHOTO
UX KOpMJICHHS Pa3HOOOPa3HBIMU KOPMaMHU.

Bosiee coBepliieHHBIM METOJOM YIYYIIECHHs MACTOWI U CEHOKOCOB BO BCEM MHUpE IOKa3all
cebsi KopeHHoe ynyuiieHue [1], oJHaKO 3TOT ke METOJ He MpOsiBUI ceOsi JOJDKHBIM 00pasoM HpH
yIAYYIICHANA apUAHBIX MACTOWII W CCHOKOCOB, B OTOW CBSI3M OH HE MOXET IPETCHAOBATh Ha POJIb
YHUBEPCAJIBHOT'O METO/IA YJIY4IICHHs NMAaCTOMII, OJANHAKOBO MPUTOTHOTO ISl YIIy4YIICHUS BCEX BUJIOB
Y THUTIOB NACTOMII U CEHOKOCOB.

Pemenue 3agaun MOBBIICHNS TPOJYKTHBHOCTH MACTOMIII M CEHOKOCOB TPeOyeT HCTIBITAaHUS B
KECTKUX YCIOBUSX MYCTHIHU PAa3IMYHBIX BUAOB apUAHBIX PACTCHUH W U3YyUYCHHS MPOAYKTHBHOCTH
XMMHYECKOTO COCTaBa M MUTATEIBHOCTH KOPMOB M3 HUX.BHIOBOI cocTaB moaOHpaeMbIX KOPMOBBIX
KYJIBTYp TPEXJe BCETro ONpeensieTcs KIMMAaTHYECKUMHU YCIOBUSAMH, B YaCTHOCTH 00ECIIEYeHHOCTHIO
ocankamu. B mycTeiHHO# 30He 3amagHoro KasaxcraHa Ha HENOJMBHBIX 3€MIIIX HE BO3JENBIBAIOTCS
TpaJULHOHHBIE KOPMOBBIE KYyJIbTYpHl HW3-32 3aCyLUIMBOCTH KiUMara (TofoBas HOpMa OCA3JKOB
187 MM), 31€Ch UCIIBITHIBAIOTCS apHIHBIE KOPMOBBIE PACTEHHS — HMPYTHSK NPOCTEPTHIH, TEPECKeH,
Camphorosma monspeliaca L., consiHka BocTtouHas, Puxrtepa, Ilanmenkoro, >neHHs MaOJHCTHASL.
Cpemn mux mnpyTHsak mpocrepteiii m Camphorosma monspeliaca L. ornmuarorcss BBICOKOM
YCTOWYHMBOCTBIO M YPOXKAHHOCTBIO NACTOMIIHOM W CEHOKOCHOM Macchl. [IpyTHSK mpocTepThii
rmuancTeil 1 Camphorosma monspeliaca L. 3anumaror Teppurtoputo ITpukaciuiickoi HU3MEHHOCTH
CO BPEMEH MpPEeXa3apcKoro Meproia HIKHETo U cpeanero mieiicronena (okoso 8000 et nasan) [2].
C Tex mop 1O CEroAHSANIHETO IHsS 3TH JIBa BHJA KOPMOBBIX PACTEHUI HIMPOKO BCTPEYAIOTCS Ha
Pa3IMYHBIX KOMIUIEKCHBIX Mo4Bax [IpuKkacmus: Ha COJIOHIIAX, MECKaX, CYTIIMHUCTHIX U HA 3aCOJICHHBIX
B Pa3IMYHON TpajalMy 1OYBaxX, BKIIOYAs COJOHYAKOB. DTOT HEOCIOPUMBIH (DaKT NOKAa3bIBAET, YTO
OHH SIBIIIIOTCS KYJIbTYypaMH, BIIOJIHE COYETAFOIIMMH CBOWCTBA COJIC-COJIOHIIE H - 3aCYyXOYCTOHYHBOCTH,
TO €CTh, 3TH CBOMCTBa OHU MPUOOpPENH B MPOLECCE MCTOPUYECKOTO POCTa W PA3BUTHS B JaHHOU
MmectHocTH [2,3].

B nanHoif paboTe wu3y4aeTcss MNPOAYKTHBHOCTH OTCEJIIEKTUPOBAHHBIX IEPCIEKTHBHBIX
MCXOHBIX MaTepUaJioB, COOPAaHHBIX Ha TeppUTOpHii IIpuKacnuitkoli HU3MEHHOCTH.

Mpytusixk  npoctépreiii u Camphorosma monspeliaca L., mo MHeHHIO aOCOJIOTHO
OOJIBIIMHCTBA YUYEHBIX, 00JaJal0T CBOWCTBAMHU COJIE- W COJIOHIIE M- 3acyxoycroiuusoctu [2,3,4,5],
SBIISIFOTCS Tajlo-Kcepo(uTHbIME 0OOpureHHbIME pacTeHusMHu [Ipukacmus. OO0 WX cole W COJHIE
YCTOMYMBOCTH HaMH H3JIOKEHBI B Jpyroil crateke [6], a B maHHON paboTe NMPHUBOIATCS JaHHbBIC
NPOIYKTHBHOCTH HX, YHEPro- MPOTEHHOBON OLEHKU Kam(opocMbl MoHMenuiickoi. Cpeau apuaHbIX
KyJbTyp TPYTHSK TPOCTEPTHIM OTINYAETCS BBICOKOW ypPOKaWHOCTBIO TMACTOHMIIHOW W CEHOKOCHOM
Maccoil Ha CpeIHEe3acOJICHHBIX 3eMiIsiX, B oTiamume oT Hero Camphorosma monspeliaca L. Goinee
nacTOMIIEyCTOWYNBA W COJIEBBIHOCINBA, IIO3TOMY OHM IOBCeMeCTHO wucmbIThiBaoTcs B CIIA,
Typuwmu, Y36ekucrane [7,8,9], Poccun, Kazaxcrane, Kurae, Ha ¢poHe Bcraniku nmo4Bbl Ha riryouny 20-
22 cm [10,11,12,13,14].

B 0003pumbIil mepro B JHMTEpaType HE BCTPEHYArOTCS padOTHI MO M3YYEHHIO JIIEMEHTOB
TEXHOJIOTHH BO3JICNBIBAHUS apUIHBIX PACTCHHWH, OHHM TJaBHBIM 00pa3oM HalpaBJICeHBl Ha H3yuYeHHE
TaKCOMETPUYECKOTO COCTaBa, MOP(OJIOTHYECKHX TpPHU3HAKAX, KapIHOJOTHYECKOW H3MEHYHBOCTH
BusioB cemeiictea Chenopdiaceae [15,16], meronos cenekuuu Kochia prostrata ¢ ucnosnab3oBannem
HHTPOTPECCUBHBIX THOpHI0B [17,18], BEDKMBAEMOCTH W MPOMAYKTHBHOCTH €€ B 3aBUCHMOCTH OT
ryOuHBI POHUKHOBeHUs1 Kopuei [19,20], ompeneneHus poiau B 0OMEHe yriieBOJa B IKOCHCTEMax
nycTelHHON creru [21], w3MeHeHust OHOPa3HOOOpPa3Wsi PACTUTENLHOCTH B MACTOMINAX IyTEM
MHBEHTapU3allM1 UX B MPOCTPAHCTBE U BO BpemeHu [19,22,23] u BbiieseHUs ITAaMMOB SHIO0(DHUTOB 13
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Kochia prostrata, akTHBHO CTUMyNHPYIOIIHE POCT PACTCHUMN, KOTOPBIE MOTYT OBITh HCIOJH30BAHBI
KaK OMOMHOKYJISIHTAMH PAcTEeHHM, NP IMOMOIIY KOTOPBIX CTAHOBHUTCS BO3MOXKHOW (UTOpEMearals
3aCOJICHHBIX TOYB. BriepBbie B YyCIOBHSAX CeBepHON mycThiHU 3amamHoro Kasaxcrana Hamu
pa3paboTaHbl 3JIEMEHThI TeXHOJIOTMH Bo3zaenbiBanus Camphorosma monspeliaca L. u mpoBoastcs
WCCIIEIOBAHUS 110 M3YYCHUIO MPOJYKTHBHOCTH MACTOUIIHOW MacChl CEHa, 4YTO B IIEJIOM OIPEICIACT
HaYYHYIO aKTyaJbHOCTb U HOBH3HY HCCIICIOBAHHIA.

Ilems wmcciaemoBanuii — pa3pabOTKa AJIEMEHTOB TEXHOJIOTHH BO3JCIBIBAHUSA (CPOKOB CEBa)
apUIHBIX KYJIbTYp CEeBEepHOH mycThlHM 3amagHoro Kazaxcrtana, a 3amavell MccieJOBaHMMA SIBISIETCS
u3ydyeHHe OHMOMETPHUYECKHX TIOoKa3arele pocrta W pas3BuTHs npoayktuBHocT Camphorosma
monspeliaca L. m BbIXOJa KaueCTBEHHBIX M KOJMYECTBEHHBIX IOKa3aTeNell KOPMOB C EIUHHUIIBI
TUTOTA/IA- KOPMOBBIX €IMHUIL, OOMEHHOW HEPTHH U IEPEBAPUMOTO MPOTEHHA.

Marepuaabpl M MeTOAbI HcCAeA0BaHUSl. MeTod  HCCIEAOBAHMM —  MOJICBOH,
MpeyCMaTPUBAIONINN 3aKJIaKy TIOJIEBbIX OINBITOB B MPOCTPAHCTBE W BO BpeMeHH. MccnemoBaHus
MpOBEJeHBl Ha  OKcrmepuMmeHTanpbHOH 0aze HAO  «ATplpayckuii  yHHBEPCUTET  HUMEHHU
X.docmyxamenoBa» (koopauHatel o GPS 47.387413 ces.uu., 51.741147 BoCT.A.) B COOTBETCTBUU C
HENAMH U 3a/1a4aMu uccneaoBaHui. OMbITH 3a710KEHBI TI0 CXEMe, YKa3aHHOW HHXKE:

Cxema nosieBoro onbita 1 — u3yuenue cpokoB cesa Camphorosma monspeliaca L.

1) Monsumsrii (HosiOps) 2) 3umuuii (sHBapb) 3) PanHeBecenuuii (MapTt). Ilnommans AEISTHOK
30M2, MOBTOPHOCTh ueThIpex KparHas. OmbIThl 3anokeHsl B momsumy 2023, 2024, 2025 rox Ha
cpenHe3acoieHHbIX 10 60 cMm (Timy0ke O4YeHBb CHIIBHO3ACOJICHHBIX) aJUTIOBHAIBHO-OYPBIX ITOYBAX
CPEIHECYTTTUHUCTOT0 MEXaHHYECKOTO COCTaBa, Te MOJBMKHBIX GopM a3oTa U pochopa comepxKaTbes
B C11a00# CTENeH!, a Kajaus — OY€Hb BBICOKOM CTEIEHH.

Aepomexnuxa npumensemasn 8 onvimax. OIBITH 3aJ0KEHBI B YKa3aHHBIE CPOKH MO 350JIeBOH
Bemarike, riyouHon 20-22 cwm. Ilepen maxoroit Ha MMOJAX, MPEIHA3HAYECHHBIX IS BCIAIIKH,
npoBOIUTCS AMCKOBaHue TsbkenbiMu OopoHamu BJIT — 7. Iocnennss omepauusi ¢ G0poHOBaHHEM
MOYBBI MMOBTOPSIETCS W TIOCIIE BCMammku. J{o ¥ mocie moceBa MpoBOUTCS KATKOBAHUE TIOYBBI C KATKOM
3 KKII-6. dpyrue arpoTexHHYECKHE MPUEMBI B TOJ MoceBa He TpoBozsTcs. [locnenyronye roasl B
OTIBITaX MPOBOMTCS CKAlIMBAHHE COPHBIX PACTCHUI.

Camphorosma monspeliaca L. BeicesHa ¢ HopMmoi 4 kr/ra ¢ Mexaypsaeem 15 cM Ha
noBepxHocTH No4BkL. [Tocie noceBa cemena Camphorosma monspeliaca L. Obii1 mprkaTassi.

PesyabTatel uccaenoBanus. B Tabmuie 1 mpuBeACHHI JaHHBIE OUOMETPHUUECKUX
mokasareneil pocra m passutus Camphorosma monspeliaca L.B 3aBHCHMOCTH OT CPOKOB CeBa B
ycroBusiX ATeipayckoit oomactu 3a 2023-2025 roxsr.

Tabauna 1 — BromeTprueckue mokasaresu pocta u pasputrs Camphorosma monspeliaca L.

I'ycrora I'ycroTa
BricoTa, cm BricoTa, cm
BapuanTtsl T"oxpl )xu3HU CTOSIHUS, INT/M? | CTOSHHS, LIT/M?
(0ceHbIO (B mae) (oceHbi0)

TTom3uMmbrii | rox »xu3HU 22,2 28,3 11,4 415

Il rox xxu3HM 26,2 6,6 45,9 63

111 rox »xu3uu 9,2 8,8 61 68
3UMHUN | rox »xu3HU 33,3 30,5 10,5 42,6

Il rox »xu3HU 34,5 30,5 14,0 68

111 rox »xu3Hn 9,6 9,2 66 65
PanuneBecennuii | | rox xu3Hu 7,0 6,0 57 40,1

Il ron xu3HU 12,0 7,4 46,3 50,0

111 rox »xu3Hu 16,0 15,2 58,7 60,0

Kak nokaspiBatoT ganHble TaOnuipl 1, rae NpuBeeHBI TYCTOTa CTOSIHUSL H BBICOTA PacTeHUN
Camphorosma monspeliaca L., 8 2025 na TpeTbeM roy >KU3Hu OHU coctasistan 9,2-8,8 mrr/m? n 61-
68, na BTOpoM rony xxu3Hu — 42 u 36 wr/M? n 13,9-67 cM, Ha nepBoM roay ku3HU 32 U 28 wWT/M? U
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13-19,2 cm mpu moa3MMHEM cpoke ceBa.llpu 3MMHEM CPOKE CeBa MOKa3aTeN T'YCTOThI CTOSIHUS H
BBICOTBI PACTCHUH COOTBETCTBEHHO COCTABWJIM Ha TPETheM oy xu3Hu — 9,6-9,2 mr/m? u 66-65,0 cm,
Ha BTOpoM ropy xm3Hu — 57,0-51,0 mt/M* u 7-71 cm, Ha mepBoM ropny xm3HH 21-18 mt/mM* u 9-
15,4 cm.Ilpu paHHeBeceHHEM CpOKE ceBa I'yCTOTa CTOSHHS M BBICOTa PACTEHUH COOTBETCTBEHHO
cocraBmm 16,0-15,2 mr/m?, 58,7-60,0 cm Ha Tpersem Tomy xu3HH, 6-5 mr/M? u 8,0-49,0 cm Ha
BTOpoM roay xu3Hu u 3,0-2,6 mr/M? n 7-14,2 cM Ha nepBoM rony xu3HH. V3 maHHbIX Tabmuusr 1
CIIEyeT, YTO CPEeld BAapUAHTOB B NEPBOM, BTOPOM U TPEThEM TOJY JKU3HHU IO TYCTOTE CTOSHHS U
BBICOTE PACTCHMI BBIICISACTCS 3UMHHI IMOCEB. OTH ITOKA3aTeNId HW)KE HA BapHaHTE MOJ3HMHETO
noceBa. Camass HHU3Kas TyCTOTa CTOSHHUS U BBICOTA DPACTCHHH OTMeEYaeTcsl Ha BapHaHTE C
PaHHEBECEHHUM TIOCEBOM.

JlaHHBIE TIO YPOKAWHOCTH M MUTaTeapHOM menHoct Camphorosma monspeliaca L. 2-ro roga
YKU3HU MPUBEICHBI B Ta0HUIIE 2.

Tabnuna 2 — IIpoayKTHBHOCTh, MHTATEILHOCTh W JHEProO-MpOTeHHOBas meHHOCTh Camphorosma
monspeliaca L.

DJIEMEHTBI 3eneHas Ny
Cyxas macca, Kopmogeie ITepeBapumslii
TEXHOJIOTUU Toe nacToMIHas
/ra eMHULE], 1/Ta MPOTEHH, I/Ta
BO3EIbIBAHNS macca, 1/ra
Camphorosma monspeliaca L. 2-ro roza sxu3au
Tomsumeniit 2024 20,6 4,53 3,08 0,73
(HOSIOPB)
2025 20,2 4,44 3,01 0,71
Cpennee 20,4 4,48 3,04 0,72
Summnit 2024 24,2 5,32 3,62 0,86
(stHBapB)
2025 18,4 4,04 2,74 0,65
Cpennee 21,30 4,68 3,18 0,75
Pannesecernnuit 2024 18,3 4,0 2,72 0,64
(Mapt)
2025 16,4 3,60 2,44 0,58
Cpennee 17,35 3,80 2,58 0,61
HCP, wra 2024 - 0,26 - -
2025 - 1,0 - -

Kak moka3pIBalOT JaHHBIC TAOJIHILI 2, CPEAM BAPUAHTOB CEBAa HAMOOMbBIICH MTPOAYKTHBHOCTHIO
OTJIMYaeTCsl BapuaHT 3uMHero cesa - 21,30 m/ra macroumuoit maccel u 4,68 1/ra cena, 3aTeM BapuaHT
MOJI3UMHET0 CEBa, I'/IE€ 3TH MOKazaTeau cooTBeTcTBeHHO cocraBuin 20,4 u 4,48 1/ra. CaMble HU3KHE
MoKa3aresid OTMEUaroTCsl Ha BapuaHTe paHHEeBECEHHETO ceBa, cooTBeTcTBeHHO — 17,35 1 3,80 1y/ra.

BbIXoa KOPMOBBIX €IMHHMII, TEPEBAPHUMOTO MPOTEHHA U OOMEHHOW 3HEPTHH IMPH MPOYHX
OJIMHAKOBBIX YCIIOBHSX CTPOTO PETJIAMEHTHPYETCS C YPOXKAWHOCTBIO HAJ3€MHON MACCHI, YeM BBIIIE
YPOXKaHOCTh, TEM BHINIE BBIXOJ OTMEYEHHBIX KAueCTBEHHBIX MOKa3aTelel MpoayKTUBHOCTH. M mo
9THM TOKa3aTelssM KayecTBa KOPMOB IMPEBOCXOTHO MMEET 3MMHHUI CeB, TJ€ OHH COOTBETCTBEHHO
cocraBistroT 3,18 1/ra K.E.; 0,75 w/ra I1I1 n 4,60 M/[x/ra O3. DT noka3aTeu Npy MOA3UMHEM CEBE
Hwke - 3,04 wra K.E.; 0,72 wy/ra [I1 u 4,41 I'[I)/ra OD u caMbie HU3KUE TIOKA3aTEIIM UMEET BapUaHT
¢ panHeBecenHuM cesoM — 2,58 m/ra K.E.; 0,61 w/ra ITI1 u 3,74 I'/)x/ra OD.

B Ttabmuie 3 mpuBEJACHBI AHHBIC SKOHOMHUYECKOH J(P(EKTUBHOCTH BO3/CIBIBAHUS
Camphorosma monspeliaca L. Il roga >xu3HuM B MOJMyNyCTHIHHOW M IyCTBIHHO#M 30Hax Kaszaxcrana
(ATbIpayckas ob6nactb) B cpenHeM 3a 2024-2025 ronpi.
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Tabmuma 3 — DxkoHoMuueckas 3((HEKTUBHOCTh TEXHOJOTHH Bo3zzenbiBanus Camphorosma
monspeliaca L. 2 roga >xu3HH B MOJy-IIyCTBIHHOW W MycThIHHOW 30HaxX Ka3zaxcraHa (ATbIpayckas
06macTh) B cpearem 3a 2024-2025 roxpr.

3enenas CtonMocCTh 3aTparsl YHucrerit
PentabenpHOCTD,
BapuanTs! onbita nacTOuIHAs | MPOIYKIIHH, Tpy/a, OXOZ, %
macca 1y/ra TeHre/ra TeHre/ra TeHre/ra
[Toa3umblii (HOSIOPB) 20,4 61 200 49 656,8 11 543,2 23,2
3uMHUH (THBAPh) 21,30 63 900 49 656,8 14 243,2 28,7
Pannesecertmii 17,35 52 050 49 656,8 | 23932 2,8
(MapT)

AHaM3 3KOHOMUYECKOH 3(h(HEKTUBHOCTH MOKA3BIBACT, YTO BBICOKOW CTOMMOCTBIO MPOIYKIIUH
OTMEYaeTcsi BapUaHT C 3UMHHM TOCEBOM KaM(OpOCMBI, 3aTeM NpU TOoA3MMHEM moceBe. Camblit
HU3KHWH [MoKa3aTeinb CTOMMOCTA OTMEUACTCs Y PAHHEBECEHHETO TIOCEBA.

[Mpu paBHOW 3aTpare Tpyda CTOMMOCTb MPOAYKIHMU OOCCIEUWIM B TOpPAJKE YObIBaHUS —
sumanit moceB (63900 tenre/ra)> momsumuunii moces (61200)> panneBecennmii moceB 52050, rae
COOTBETCTBEHHO OBUI oOOecmeueH 4YHCTHI mgoxon — 14243,2 temre ra, 115432 u 2393,2,
peHTabeTbHOCTh Ipou3BoIcTBa — 28,7, 23,2 u 2,8%.

To ecTb, HarfsAHO TOATBEPKAAETCA, YTO CpPEOM H3YUCHHBIX BapHUaHTOB CPOKOB CeEBa,
HaWBBICIITYIO YKOHOMHUYECKYIO 3(P(hEKTHBHOCTh 00SCIICUNBAIOT BApHUAHTHI C TIOCEBOM KaM(OPOCMEI B
3UMHHH ¥ TIOJ3UMHHNA TIEPUObI, HANMEHBIIYIO — BApUAHT C PAHHEBECEHHUM IOCEBOM.

O6cy:xkaenue. Texnomoruss BosmensiBanns Camphorosma monspeliaca L. BmepBbie B Mupe
paspaboransl B.A.ApxumnoBeiM (1975) B yCIOBHSAX CYXOCTENHOH 30HBI CEBEPO-BOCTOYHOTO
Kazaxcrana [24]. CoycTst Gojiee moiryBeka mOq00HbBIE MCCIEIOBAHMS TIOBTOPEHBI HAMM Ha CEBEPHOI
nycTeiHe 3amagHoro KaszaxcraHa, The MOYBEHHO-KIMMAaTHYECKHE YCIOBHUS KpailHe CypOBBI AJSI €ro
Bo3zenbiBanus. OO0 3TOM peaJbHO MOXET CBUJIETEIHCTBOBATH KOJIMYECTBO OCAJIKOB — OHO HE
npesbimaet 187 MM B roj, MOYBBI 3/ieCh MOBCEMECTHO 3aCOJICHBI B CPEAHEH M CHUIBLHOW CTEICHU.
HecmoTpst Ha Takue KpaiiHe TsoKesbIe MOYBEHHO-KITMMaTnaeckue ycmosus Camphorosma monspeliaca
L. obecnieunBaeT BechMa YCTOWYMBYIO 3KOHOMUYECKH OTPaBAAHHYIO MPOAYKTHBHOCTH MACTOHIIHON
Macchl TPH ToceBe 3uMOM W moj3umHee Bpemsa. Coznmanbl Tpu copra kamdopocMmbl Jleccunra —
«Otpap» B lO)xaoM Kazaxcrane, «Corauana» B Y30ekucrane u «Horanma» B Kaameikun PCOCP, to
ecTh Bc€ emle He BBIBEACH COPT KaM(OpOCMBbI MOHIEIMHCKOW M HE pa3paboTaHa TEXHOJNOTHS o€
BO3JIeTIbIBaHUS. J[pyrux UCCIeIOBAHU MO TEXHOJIOTHH BO3/CIBIBAHUS KaM(pOPOCMBI MOHIIEITUHCKON B
mupe Het [24].

3akmiouenne. B pesymerare mpoBeneHHBIX TpexieTHux (2023-2025 rr.) wucciemoBaHmii
MOXHO CleNiaTh ciedyromee 3akmoueHne — Camphorosma monspeliaca L. orimuaercs BBICOKOA
ypOXKaMHOCTBIO macTOuiHON Maccel — 20,4 1/ra mpu moa3uMHeM moceBe, 21,3 1/ra Ha Jaydinem
BapHaHTe NpU 3UMHEM CpOKe ceBa, 17,5 1/ra npu paHHEBECEHHEM TTOCEBE.

ITpu Bo3nensiBanun Camphorosma monspeliaca L. obGecrieunBaetcst BbICOKasi SKOHOMUYECKAst
s¢dexTrBHOCTE. IIpu BBICOKOH CTOMMOCTH NPOAYKIMH, BBICOKAs PEHTa0ENbHOCTh HPOM3BOICTBA
oOecrieunBaeTCs Py 3MMHEM CeBE - COOTBETCTBeHHO 14243,2 tenre/ra m 25,7%. biauszka k Hemy
addekruBHOoCTh Bo3AenbiBaHKMs Camphorosma monspeliaca L. npu moa3uMHeM moceBe, a camas
HU3Kasi CTOMMOCTh IMPOAYKIMH W PEHTA0ENBbHOCTh IMPOU3BOJICTBA OTMEUAETCS NPU PaHHEBECECHHEM
nocese — 2393,2 tenre/ra u 2,8%.

Hudopmanus o c¢unancupoBanuu. JlaHHoe wuccieqoBanue ObUIO TNPOGUHAHCHPOBAHO
MunncTepcTBOM cenbckoro xossiiictBa PecnyOmmku Kazaxcran B pamkxax HTII BR22883585
«Pa3pabotka 3¢h(heKTUBHBIX TEXHOJOTHI MOBBIIICHUS POIYKTUBHOTO MMOTEHIMATIA M PAalHOHAILHOTO
UCIIOJIb30BaHMS acTOMII.

Buaarogapuocru. VccnenoBanue mpoBeAeHO Ha 0a3ze ATBHIPAyCKOT'O YHHUBEPCHUTETA HWMEHH
X. JlocmyxaMmenoBa B paMKax BBIIOJNHEHHS Hay4dHO-HcciemoBaTenbckux padbotr (HUP) B 2024-
2026 rr. mo OromxkerHoW mporpamme 267 «lloBblIeHWE JOCTYNMHOCTH 3HAHMHA M HAyYHBIX
nccaenoBanuit»y, mnommporpamme 101 «IIporpammHO-TieneBoe  (DMHAHCHPOBAHWUE  HAYYHBIX
HCCIIeIOBaHUI U MEpOnpusITHi», Mo Teme: «PazpaboTka 3(h(eKTHBHBIX TEXHOJOTHH BO3JEIIBIBAHUS
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ApUIHBIX PACTCHUH, MEPCIEKTUBHBIX JJIsI YAYYIICHUS MACTOUII MOJYMYCTHIHHON M MyCTBIHHOW 30H
Kazaxcrana». ABTOPBI BBIpaXaroT UCKPEHHIOIO NMPU3HATENbHOCTh MUHUCTEPCTBY HAYKH U BBICIIETO
oOpazoBanns Pecrybnukn Kazaxcran, MuHmcTepcTBy cenbckoro xo3siictBa PecrryOnmku Kazaxcran,
a TaKke AThIpayCKOMY YHUBepcUTeTy UMeHH X. JlocMyxameioBa 3a mpeJO0CTaBICHHbBIC BO3MOKHOCTH
JUISl TIPOBEJICHUS HCCIICAOBAHUS, CO3JJAaHNE HEOOXOUMBIX YCIOBUI M BCECTOPOHHIOKO MOIICPIKKY.
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TYWIH

batpic KazakcTaHHBIH MOJEHUT jKOHE M6 allMaKTapbIHAAFbl TAOUFHU JKAHBUIBIMIAPABIH JKAIIbI
aymarel 22,8 MiH rekTapAael  Kypainel. OmnmapAelH  imIiHAe IIONEHTTeHy yIepicTepi  MeH
KaHbUTBIMIAP/Ibl THIMCI3 TaiifanaHy cangapbiHad /7,4 MiH rektapgan actambl (32,4%) optypori
JIeHreiie aerpajanusra yiuiplparad. bykis skep mapeiH KaMThIFaH KahaHIBIK KIMMATTHIK ©3repicTep
OyJ1 eHipre e ©3iHAIK 9CEPiH TUTI3IM OTHIP — Kap >KaMbUIFBICBIHBIH MOJIIIIEpPi alTapibIKTal a3aiiFaH.
COHBIH HOTIKECIHAE O©CIMIIK KaMBUTFBICHI KYPaMbIHIAFbI KOFapbl Calalibl KOIDKBIIIBIK MaJa3bIKTHIK
LIeNTEp.IiH YJIeci a3aibll, oNapIblH OPHBIH Mal a3bIFbIHA JKapaMChI3 apaMilen eciMIikTep Oacyna.
OceiraH  OalJIaHBICTBI  JKEPTITIKTI  (yIopa KYpaMBIHIAFBl KYPFAKIIBUIBIKKA TO3IMII, JKOFapbl
MaJTa3bIKTHIK KYHIBUIBIKKA W€ apH/ITI 6CIMIIKTEPIi ery apKbUIbl ACTPaJallMsIaHFaH XKaHbUTBIMIapIbIH
OHIMIUTITIH KaJIblHA KENTIpy SKEePTUTKTI XaiblK YIIiH aca MaHbI3Asl Ooibin Tadbutagsel. Cebebi
YKaMBUTBIMIAP aybUT TYPFBIHAAPHI YIIIH TEK TIPIIUIK €Ty OPTachl FaHa €MeC, COHBIMEH KaTap OJIap.IbiH
MaJl IIapyambUIBIFGl YIIIH HETI3ri a3BIKTHIK 0a3za KeI3METiH artkapambl. OChIHAAal IepCIIeKTHBAIBI
apuari ecimaikrepaiy 6ipi —Camphorosma monspeliaca L., on Barsic Kaszakcranusin Kacruii MmaHbt
OHIpIH/Ie Ta0WFU TYPJAE ©CETIH OCIMIIK Typi OombIn TabbLIaabl. by skymbicta ATbIipay OOJIBICBIHBIH
CONTYCTIK 6N alMarbIHBIH KaTaH TaOWFHW KaF[aijapblHJIa aTalFaH OCIMIIKTIH ecyl MEeH JaMyHl,
JKAMBUIBIMJIBIK OMoMacca MEH eI eHIMAUIr, COHIai-aK OHbI OCIpYAiH dKOHOMHUKAJIBIK THIMILIIT
JKOHIHJETI 3epTTey HOTIXKenepi YChHBUTFaH. Kaszipri yakpiTKa neliH Oyi  eciMmikTi  ecipy
TEXHOJIOTHSChIHA KATBICTHI FHIIBIMH-3€PTTEY JKOHE TEXHOJOTHSUIBIK JKYMBICTAp aTalFaH eHipiae Je,
QNeMTIK TOXKipHOene 1e Kypri3iiMereH.

Tyitin co3oep: Camphorosma monspeliaca L., xyppeakuwbiibikka meo3imoi  asbiKmbik
ecimoikmep, e2y mep3imoepi, HatblibIMObIK OHIMOINIK, KYaHUbLIBIKKA MO3IMOLIIK, My38d MO3iMOLTIK.
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PROSPECTS FOR THE USE OF 6-AMINOPURINE DERIVATIVES AS AN ECO-
FRIENDLY ALTERNATIVE TO REDUCE PESTICIDE APPLICATION

ABSTRACT

This study evaluates 6-aminopurine derivatives as eco-friendly alternatives to reduce pesticide
use in agriculture. Due to their natural origin, low toxicity, and biodegradability, these compounds
enhance plant growth and activate defense mechanisms. Their application improves stress tolerance
and resistance to pathogens, while controlled-release systems increase efficiency, making them
promising agents for sustainable and environmentally safe crop production systems.

Keywords: 6-aminopurine, eco-friendly agriculture, plant growth regulator, pesticide
reduction, biodegradability, plant resistance

Introduction. The intensive use of chemical pesticides in modern agriculture has significantly
increased crop productivity; however, it has also led to serious environmental and health concerns.
The accumulation of toxic residues in soil and water, disruption of beneficial microorganisms, and the
development of pest resistance highlight the urgent need for sustainable and environmentally friendly
alternatives. In recent years, the concept of eco-safe plant protection strategies has gained considerable
attention, focusing on reducing chemical inputs while maintaining agricultural efficiency [1,2,3,4.].

Among promising candidates, 6-aminopurine (adenine) and its derivatives have emerged as
biologically active compounds with significant potential in plant science. As a naturally occurring
purine base and a structural component of nucleic acids, 6-aminopurine plays a vital role in cellular
metabolism. Its derivatives, particularly cytokinin-like compounds, are known to regulate plant growth
and development by stimulating cell division, delaying senescence, and enhancing physiological
processes[5].

Beyond their growth-regulating activity, recent studies suggest that 6-aminopurine derivatives
can also act as inducers of plant defense mechanisms. These compounds may enhance the synthesis of
secondary metabolites such as phenolics, flavonoids, and phytoalexins, which are essential for plant
resistance against pathogens and pests. As a result, treated plants exhibit increased tolerance to fungal
and bacterial infections as well as insect attacks, thereby reducing the necessity for synthetic
pesticides[6].

Another important advantage of 6-aminopurine derivatives is their ecological compatibility.
Due to their natural origin, they are characterized by low toxicity, high biodegradability, and minimal
risk of bioaccumulation in the environment. Furthermore, the development of advanced delivery
systems, such as hydrogel-based formulations, allows for controlled release and targeted application,
increasing efficiency while minimizing environmental contamination.

Therefore, the exploration of 6-aminopurine derivatives as eco-friendly alternatives represents
a promising direction in sustainable agriculture. Their dual function as plant growth regulators and
defense stimulators provides a scientific basis for reducing pesticide application and improving
agroecosystem stability.

Materials and Methods. In this study, 6-aminopurine derivatives were synthesized and
evaluated as eco-friendly agents for reducing pesticide application. Analytical grade 6-aminopurine,
organic acids (such as succinic acid), and solvents including ethanol, dimethylformamide (DMF), and
distilled water were used as starting materials. The synthesis of derivatives was carried out through
simple modification reactions such as salt formation or amidation under controlled temperature
(50-80 °C) with continuous stirring. The obtained compounds were purified by recrystallization and
characterized using standard physicochemical methods.

For biological evaluation, seeds of selected crops (e.g., cotton Bukhara-102 and wheat) were
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used. The seeds were treated with aqueous solutions of synthesized compounds at different
concentrations (0.1%, 0.01%, and 0.001%). Untreated seeds served as the control, while a commercial
plant growth regulator was used as a reference. The treated seeds were germinated under laboratory
conditions, and parameters such as germination rate, root length, shoot length, and biomass were
recorded.

To assess pesticide-reducing potential, antifungal and antibacterial activities were studied
using the agar diffusion (disk method) against selected phytopathogenic microorganisms. The
diameter of inhibition zones was measured to evaluate biological activity. In addition, hydrogel-based
formulations were prepared using acrylamide, starch, and cross-linking agents to provide controlled
release of 6-aminopurine derivatives in soil conditions.

The experimental design included three replicates for each treatment, and statistical analysis
was performed using standard methods to determine the significance of differences between control
and treated samples.

Table 1 — Experimental variants and evaluation parameters

No Variant (Treatment) Condltlon_/ Evaluation indicator
| ] Concentration

1 Control (untreated seeds) 0% Baseline germination and growth
] - - 0

2 6-aminopurine derivative (low) 0.001% Germlnatlonle/rciéiﬁot and shoot

3 || 6-aminopurine derivative (medium) 0.01% Biomass accumulation

4 6-aminopurine derivative (high) 0.1% Maximum growth stimulation

5 ||Hydrogel + 6-aminopurine derivative||  Controlled release Prolonged effect, water retention
| Reference (commercial growth L . -

6 regulator) Standard dose Comparative biological efficiency

Results and Discussion. The obtained results demonstrate that 6-aminopurine derivatives
exhibit significant biological activity and can effectively reduce the need for chemical pesticides by
enhancing plant growth and natural defense mechanisms.

Firstly, seed germination rates increased noticeably in treated samples compared to the
control. The highest germination percentage (92-95%) was observed at a concentration of 0.019%,
indicating an optimal physiological effect. At lower concentrations (0.001%), moderate stimulation
was observed, while higher concentrations (0.1%) slightly inhibited growth due to possible hormonal
imbalance.

Secondly, morphometric analysis showed that root and shoot lengths increased by 20-35% in
treated plants. The hydrogel-based formulation demonstrated prolonged activity, maintaining stable
growth over time due to controlled release of active compounds. This confirms the advantage of
hydrogel matrices in improving efficiency and reducing application frequency.

In terms of plant protection, antimicrobial tests revealed that 6-aminopurine derivatives
inhibited the growth of phytopathogenic microorganisms. The inhibition zones ranged from 10 to 18
mm, depending on concentration and formulation. This indicates that the compounds not only
stimulate growth but also activate plant defense systems, reducing susceptibility to diseases (Fig 1).

Additionally, treated plants showed improved tolerance to abiotic stress factors such as
drought. The hydrogel-treated variant retained moisture in the root zone, resulting in higher biomass
accumulation (up to 30% increase) compared to untreated plants.

Overall, the results confirm that 6-aminopurine derivatives function as dual-action agents: Growth
stimulators (enhancing germination and biomass); Defense activators (reducing pathogen impact)

This dual functionality allows partial replacement of synthetic pesticides, contributing to
environmentally sustainable agriculture.
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Fig 1 — Effect of 6-Aminopurine Derivatives on Plant Growth

Conclusion. The study confirms that 6-aminopurine derivatives significantly improve plant
growth, enhance resistance to pathogens, and reduce dependence on chemical pesticides. Their
integration into controlled-release systems further increases efficiency, making them a promising eco-
friendly alternative in modern sustainable agriculture.
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TYHUIH

3epTTey HOTHXKeNepi 6-aMUHOIMYPHH TYBIHABIIAPBIHBIH ASCTYPIIl NECTULMATEPTE TOYESIAUTIKTI
TOMEHJIETYT€ BIKIAJ €TETiH OCIMIIK ©CYiHIH THIMJI 9pi SKOJIOTHSUIBIK Kayilci3 peTTeyIijepi 0ok
TaOBUTATBIHBIH KOpceTedi. ANBIHFaH AepeKTep OHTalIbl KOHIEHTparusiIapasH, acipece 0,01%-mp1H,
TYKbIM OHTIIITITIH €Idyip AapTTBIPBIN, TaMblp JKyHeci MEH JKepYCTi OpKeHICpiHiH IaMybIH
OenceHipeTiHiH, COHAal-aKk OWOMAacCaHBIH >KUHANYBIH KYIIeWTeTiHIH nomennmedai. [mmporemsai
TachIMaJJIayIbUIAPIbl KOJIJaHy OCJICEHII 3aTTapiAblH OaKbUIAHATBIH OOCAIl IIBIFYBIH KaMTaMmachi3
eTiI, OJIApIBIH 9Cep €Ty Y3aKTHIFBIH apTTHIPYFa jKoHE YKaJIbl THIMIIIITIH )KOFapbuIaTyFa MYMKIHJIIK
Oepeni. CoHbIMEH Karap, aTaJiFaH KOCBUIBICTAp alKbIH MUKPOOKAa KapChl KacHETTEpre e OOJIbII,

86



OCIMIIKTEpIiH (UTOMATOTeHIepTe TO3IMAUIITIH apTThipaapl. ONapIblH TaOWFU IIBIFYy TEri, TOMEH
YBITTBUIBIFBI KOHE KOFaphl OHOAerpafalisuiaHy KaOineTi Oyl 3aTTapIbIH SKOJIOTHSIIBIK, KayillCi3oirin
pacTtaiipl.

Ocpinaiima, 6-aMUHOIYPUH TYBIHABUIAPHI 3aMaHayW aybUl INapyallbUIBIFBIHIA KOJJIaHyFa
apHAJFaH MEePCIEeKTHBAIBI 9Pi TYpaKTHI OanaMa peTiHze KapacThIPbLTYbI MYMKIH.

Tyiiin co30ep: 6-amunonypuH, SKOA02UAIBIK MA3A AYHLT WAPYAUBLIBIEbL, OCIMOIKmMepOiy ocyin
pemmeziut, necmuyuomepoi azaumy, OuovlObIPAUMvIHObIK, OCIMOIKMeEPOil MO3IMOLNIeI.

PE3IOME

UccnenoBanne neMOHCTPUPYET, YTO MPOHM3BOJHBIE G-aMMHOIypHHA BBICTYNAIOT B KauecCTBE
3¢ ()EeKTUBHBIX H3KOJOTHMYECKHM OE€30TMACHBIX pPETYIATOPOB pOCTa pPACTEHHH, CIOCOOCTBYIOIINX
CHIDKEHUIO 3aBUCUMOCTH OT TPAJULMOHHBIX NecTUIUAO0B. [lonydeHHbIe pe3yabTaThl MOKa3bIBAIOT, YTO
onTUMalIbHbIe KOHIleHTpaluu, B dactHoctd 0,01%, cyliecTBEHHO MOBBIIIAIOT BCXO0XKECTh CEMSH,
CTUMYJIMPYIOT Ppa3BUTHE KOPHEBOM CHUCTEMBl W HAA3EMHBIX II00EroB, a TaKKe CHOCOOCTBYIOT
YBEJIMYCHHUIO HAKOIUIEHUs Oumomacchl. Vcmosibp3oBaHHME THAPOTEIEBBIX HOCHUTENEH oOecredynBaeT
KOHTPOJIMPYEMOE BBICBOOOKICHUE aKTUBHBIX BEILLECTB, YTO IIO3BOJISIET MPOJIOHTUPOBATh UX JACHCTBUE
W TIOBBICUTH OOIIYyI0 3 QPEKTHBHOCTh TNpPUMEHEHHs. Kpome TOro, JaHHBIE COEMUHEHHUS O00IaNaroT
BBID@KEHHBIMH ~ aHTUMUKPOOHBIMHM  CBOMCTBaMM, MOBBIIAS ~ yYCTOMYMBOCTH  PAacTEHHH K
¢uronaroreram. X  TpuUpomHOE  TPOUCXOKAEHUE, HHU3KAs TOKCMYHOCTH M BBICOKas
OuozerpatupyeMocThb IMOATBEPKAAIOT SKOIOTHUECKYI0 0€30aCHOCTh JaHHbIX BEILECTB.

Takum 00pa3oMm, MPOW3BOAHBIE 6-aMHHOIMYpUHA IPEICTABIAIOT COOOW MEpPCIEKTUBHYIO U
YCTOMYMBYIO @JIbTEPHATUBY [UIsI COBPEMEHHOTO CEJIBCKOTO XO3SHCTBA, BKJIIOYAas CHUCTEMBI
HMHTETPUPOBAHHOM 3aIUThl paCTEHUI.

Kntouesvie cnoea:. 6-amunonypumn, 5Kon02utecKu 4UCMoe CelbCKoe XO35AUCME0, pecyisimop
pocma pacmenutl, CHUdCeHue necmuyuoos, 6UopaszNazaemMocmy, yYCmMoudugoCmy pacmeHuil.
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KOMJIAP MEH CUBIPJIAPJIA KETO3 AYPYBIHBIH AJIJIBIH AJTY JKOHE
JAESNHOEKIUAJIBIK INAPAJIAP/IBIH MAHBI3bI

TYUIH

Kero3 — kolinap MeH cublpiapna *ui Ke3[eceTiH 3aT alMacy aypybl, OJ HETi3iHEeH dHEeprus
QIMACYBIHBIH OY3BUTYBIMEH KOHE KETOH JCHENepiHiH (aleToH, areTocCipke KBIIIKbUIBI, OeTa-
TUIPOKCHMAH KBIIIKBUIBI) OPTaHU3MJE apThIK J>KHHATYBIMEGH CHIATTanaibpl. byn aypy keOiHe
Oya3IBIKTBIH COHFBI KE3CHIHIIC JKOHE JIAKTAITMSHBIH aJFallKbl aimapeiHaa Oaiikamampl, ce0ebi ochl
Ke3eHJle JKaHyaplapIblH OJHEpPrusfa JEereH CYPaHbIChl aNTapibIKTail apTajsl, all PalUOHIAFkl
KeMIpCyJiap MeJIIepi KETKITIKCI3 00s1ca, OPraHu3M KaKETTI SHEPTUsHbI oHIipe anmaiabl. Keto3asiH
JaMYBIHA ocep €TeTiH Heri3ri (aktopiapra a3 KeMipcyllbl HEMece camlachl3 a3blK, KOJAWChI3 KYTIIl-
Oafy JKaFmaiyiapbl, COHJai-ak cTpeccTik Qaktopnap (CybIK, THIFbI3 YCTay, MKETKLTIKCI3 KEIICTY)
KaTaJbl.

Kero3 MainmblH 6HIMAUIITIHE aWTapibIKTaii TEpic ocep eTeli: €T IMEH CYTTIH IIBIFBIMBI
TOMEHJIeH i, UMMYHIBIK JKYHe QJCIpei, an ayslp aFjaina xaHyapiap eyl MyMKiH. COHABIKTaH
aypyaAblH aJBIH ajy IIapanxapbl KeIIeH I jKoHe XKYHel Kypri3iryi Tuic. BipiHIn Ke3eKTe parroHIbl
TEHrepiMIi €Ty KaKeT, SIFHU DHEPTHs, aKybl3, BUTAMUHJIED JKOHE MHUHEpalap XKEeTKUIIKTI MeJmep/e
Oomybl Tmic. Bya3 jkoHe aHa TeJIereH MailFa epekile Hazap ayaapy KaxkeT, ce0eli onapabiH
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METa0O0JIMKAJIBIK CYPAaHBICHI JKOFaphI KOHE aypyFa Ce31MTaJIABIKTaphl apTabl.

Je3nHbekuusuiplK  mapanap KEeTO3[blH al[blH alylda MaHbBI3Ibl peln arkapaiasl. Kopa-
KaWnapapl MEXaHMKAJbIK Ta3ajay OKOHE XUMHSJIBIK  J€3MH(EKIHs apKbUIbl  IAaTOTeHI1
MUKpOQIIOpaHbIH JAeHTeliH TemeHaeryre Oomnansl. COHBIMEH Karap, a3blK IEH CYIbIH CKIHII peT
JACTaHYBIH OOJABIPMAY KaHyapiapJblH JKalllbl PE3UCTCHTTUIrIH apTTBIpyFa CeNTiriH THUTi3eli.
Kytieni BeTepuHApHUIBIK OakbLIay, TYPHIC KYTil-Oary jkoHE cepyeHIey e aypyIdblH JaMyblHa >KOJ
OCpMENUTIH MaHBI3IBI PakTopIIap OOJIBIT TAOBUIAIEI.

Ocpuiaiima, KETO3AbIH algblH aly YIIH KeMIeHAI TOCUI KaKeT: TEHrepiMIli palMoH,
CaHUTAPJIBIK-TUTHCHANBIK MIapajap, Ae3UHGEKIHs, TYpPaKThl BETEPHHAPUSIBIK Oakpuiay jkoHe Oyas
MabIH (PU3HOIOTHSUIBIK KaFaalblH Kagaranay. by mapanap skanyapiapAblH JA€HCAYNbIFbIH CaKTay,
OHIMJIUTIKT] apTTHIPY JKOHE 3KOHOMHUKAJIBIK, IIBIFBIHAAPBI a3alTy YIIIH aca MaHBI3IbL.

Tyiiin co30ep: Kemo3s, 3am aimacy aypyrapwl, Kemou OeHenepi, IHepaus aiMacysl, CUblpaap,
Kotunap, rakmayus, 6ya3ovlk, NpoPUIAKMUKA, BEMEPUHAPUATLIK MEOUYUHA.

ABSTRACT

Ketosis is a common metabolic disorder in sheep and cattle, primarily associated with
impaired energy metabolism and excessive accumulation of ketone bodies (acetone, acetoacetic acid,
and beta-hydroxybutyric acid) in the body. The disease is most frequently observed during late
pregnancy and the early lactation period, as animals’ energy demands are significantly increased while
dietary carbohydrate intake may be insufficient. Key factors contributing to the development of ketosis
include low-carbohydrate or poor-quality feed, inadequate housing and husbandry conditions, and
various stressors such as cold, overcrowding, and poor ventilation.

Ketosis has a considerable impact on animal productivity, leading to reduced milk and meat
yields, weakened immune function, and, in severe cases, increased mortality. Therefore, preventive
measures must be comprehensive and systematic. The primary strategy involves providing a balanced
diet that meets the animal’s energy, protein, vitamin, and mineral requirements. Special attention
should be given to pregnant and recently calved animals, as they are particularly vulnerable to
metabolic disorders.

Disinfection measures play a critical role in preventing ketosis. Regular mechanical cleaning
and chemical disinfection of housing facilities help reduce the level of pathogenic microflora.
Additionally, preventing secondary contamination of feed and water contributes to improving the
overall resistance of animals to metabolic and infectious stressors. Routine veterinary monitoring,
proper housing, and opportunities for movement and exercise further reduce the risk of disease.

In conclusion, effective prevention of ketosis requires an integrated approach that combines
balanced nutrition, hygienic and disinfection measures, continuous veterinary supervision, and careful
management of physiologically sensitive animals. Implementation of these measures not only supports
animal health and welfare but also enhances productivity and minimizes economic losses in sheep and
cattle farming operations.

Keywords: ketosis, metabolic disorders, ketone bodies, energy metabolism, cows, sheep,
lactation, breeding, prevention, veterinary medicine.

Kipicme. Kero3 — aybu1 mapyalibUlbIFbl SKaHyapiapblHBIH 3aT ajMacy KyHeciHae Kui
Ke3/IeCeTiH, IKOHOMUKAIBIK TYPFBIOAH MaHbBI3ABl aypynapabiH Oipi Oombim TalObuiampl. byn aypy
HETi3iHEeH KeMipcy, Mail oHE aKybl3 aJIMAaCybIHBIH OY3bUTYBIMEH CHIATTaJIbII, OpraHu3MJIE KETOH
JeHeNIepiHiH (aIlleTOH, aleTOCipKe KBHIMKBUIBI JKOHE OeTa-THAPOKCHMAl KBIMKBIIRI) IaMagaH ThHIC
KHUHATYBIMEH Kepineni. [1,2].

Keto3 kebiHece oFapbl OHIM/II CUBIPIIAp MEH KOiapaa Ke3jecei xoHe acipece 0ya3IbIKThIH
COHFBI Ke3eHIHJIe, TONJCTEHHeH KEHiHr1 aIlFamkel aiiapna, COHMal-aK JaKTanus Ke3eHIHIH YKOFapbl
KapKbIHIBUIBIFBI Ke31H/IE KM TipKeneai[2,3].

Kazipri TaHma w™an mIapyamibUTBIFBIH WHTCHCHUBTEHAIPY JKaFHalbIHIA KaHyapiap.bH
OHIMJIIIITT apTyBIMEH Katap, OJapblH SHEprusfa JereH KaXeTTurri ae sxorapeutaiinel [4,5]. Erep
paIMOHIAFEl DHEPTETHKAJBIK 3aTTapAbIH MOJIIepi JKETKUTKCI3 0ojica HeMece a3blK canachl TOMEH
0ojica, opraHu3Mje TepIiC SHEPreTHKAIbIK OalaHc Kaublnracaibl. byn karmaii  Oaysipia
TJIFOKOHEOTeHe3 TPOILeCiHiH Oy3bUTyblHA, KaH KypaMbIH/a TIIOKO3a JCHTeWiHIH TOMEHJEYiHe YKoHE
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KETOH JICHENepiHiH KMHAITYBIHA aJbIll Kelledi. HoTmkeciHae opTalbiK KYWKe JKYHeciHiH, OaybIpabH
YKOHE YHIOKPHUHIIK KYHEHIH KbI3METi 0y3bL1abi[6,7].

Kero3aplH namybsiHa BIKOAT €TETIH HETI3TI ATHOJOTHSUIBIK (haKTopiapFa paroHAAFhl
KOMIPCYIap/AbIH JKEeTKUIIKCI3MIT, JKOFapbhl OHIMII MAaJJIbIH SHEPrUsFa JIEreH JKOFapbl KaKETTIIIrI,
camachl3 HEMece KOrepreH JKEeM-IIOI, MHHEPalAbl-BUTAMUHAIK TANIIBUIBIK, MaJabl KyTim-Oary
TEXHOJIOTHICHIHBIH OY3BIIYBI, CTpecC (DAKTOpIaphl JKOHE KO3FANBICTBIH IMICKTenyi jkatamsl [8,9].
ConblMEeH  Karap  KOpa-)Kaiiarbl  CaHWUTApJIBIK-THTHEHANBIK  OJKaFJaillapAblH  HaIIapibIFbI
KaHyaplapblH >KaIIbl PE3UCTEHTTUIINH TOMEHAETIN, METa0OIM3MIIK OY3bUIBICTapAbIH JaMybIH
kymediTeni[10,11].

Kero3 aypypl KIMHHUKAIBIK TYPFBIIaH TOOETTIH TOMEHIEYi, SJCI3IK, calMakK KOFaITy, CYT
OHIMIUTITIHIH a3afobl, JXYWKe Xyheci Oy3pUIBICTaphl XOHE TBIHBIC ally XHUITIHIH e3repyiMeH
cUmarTanajspl. Ayelp KaFainapia Maijga yinaHy Oenrijgepi OalKambIl, eHIMIUTIK KYPT TOMEHIEHII.
By aypy mapyanibuisikTapra alTapiiblKTail SKOHOMUKAIBIK IIBIFBIH OKENETIHIIKTEH, OHBI JIep Ke3iHe
aHBIKTAy, EMJICY JKOHE aJlJIbIH ajTy BeTePHHAPHUSIIBIK MEAUIIMHAIA MAHBI3I6I OPbIH ana sl [12,13].

Kazipri yakpITTa KeTO3/bIH aJIJbIH Iy JXKYHECIHIe KEIICH I TACUI KOJJaHy MaHbI3]Ibl OOJIBII
caHanmaabl. bys Tocinre panuoHIB TEHrepiMIi YHBIMAACTHIPY, BHTAMHUH-MHHEPAJIbl KOCHAap.Ibl
naiianany, Oyas >koHe aHa TeJJEreH Maijap/bl epeKiie Oakpuiay/a ycray, COHBIMEH Karap Kopa-
JKalmap bl CAHUTAPIIBIK OHJICY JKOHE e3UHPEKIMSIIBIK [Iapanap/Ipl )Kyprisy Kipemi [14,15].

CoHIBIKTaH KETO3 aypybIHBIH TATOTCHE3iH TepeH 3epTTey, KIMHUKAIBIK-IHarHOCTUKAIBIK
omicTep i KETUIIIPY KoHE THIMII MPO(HUIAKTHKAIBIK HIapaapIbl 93ipiiey BETEPUHAPHUSIIBIK FHUIBIM
MeH TaKipuOe yiriH e3ekTi 60ssin Tabbutaas: [16,17,18].

3epTTey  KYMBICBIHBIH ~ MaKcaThbl — aybUl IIApYyallbUIBIFBl JKaHyapjapblHIAa KeTo3
aypybIHBIH Haiga 0oy ceOenTepiH, MaToreHe3iH oHe KIMHUKANBIK OelriiepiH 3epTrey, COHAal-aK
aypyabIH THIMAI TPOGUIAKTHKACH MEH aJIJIBIH aly IMapalapblH FEUTBIMHU TYPFBIIAH HETI3AEY.

3epTTEey MaTepuaggapbl MeH dicTepi. AThipay OOJBICH MIAPyalIbUIBIKTAPBIHAA XKYPTi3UIIL.
3eprTey OOBEKTICI peTiHAe KEeTO3 aypyblHa IMAIABIKKAH JKOHE KIMHHUKAIBIK TYPFBIIAH cay el
ecenTeNreH Koiap MeH cubipiap aibiHIbl. bapibirel 60 Oac xanyap 3eprrenai (30 Oac xoii, 30 Gac
MiK). JKanyapmapapl ipikTey KIMHHUKAJBIK Oenriliep MeH MIapyamIblUIblK BETEPUHAPHUSIIBIK ecem
JepeKTepl Heri3iHe Kypriziii.

3epTTey MaTepHaiiapbl PETiHIE JKaHyapiapAaH ajlblHFaH KaH ChlHAMaJlapbl, CapbICy YJriaepi
YKOHE KIIMHUKANBIK 3epTTey AepeKTepi maiaananbuinbl. Kan chiHaManapbl KOKTaMbIPAaH aCeITUKAIIBIK
Karjaiia anbHIbl. AIBIHFaH OHMOJIOTHSUIBIK MaTepualiiap TeMaTOJOTHSUIBIK JKOHE OWOXUMMSIIBIK
3epTTeyJIep KYPri3y YIIiH KOJJaHBUIIBL.

BuoxuMusibIk 3epTTey OaphIChIHIa KaH KYPaMbIHIaFbl TJIFOKO3a MOJIIIEPi, KETOH JICHENIEPiHiH
KOHIIEHTPAIHMACH], OeTa-THIPOKCUMail KBIIIKBUIBI JCHIeHl, Kallbl aKybl3 MeIIepi XoHe OaybIp
(depMeHTTEepiHIH O€NCEeHAUTIrT aHBIKTANABl. bByin KepceTkimTep oOpraHM3MIeri 3ar anMmacy
MIpOLIECTePiHIH JKaFIalbIH Oaranayra MYMKIHIIK Oepi.

Jde3nHbexuusiplk  mapajap 3epTTey OapbichlHAa NPO(QUIaKTUKANBIK (QaKkTop peTiHae
KapacTeIpbUIIEl. KeTo3 Tikenel KyKImaimsl aypy OojiMaca 1a, Kopa-KalIblH CAaHUTAPJIBIK KaF TalbIHBIH
HaIIapJIbIFEl JKaHyapiap/blH JKajlbl pe3UCTEHTTLIITH TOMEHACTIN, METa0OMM3MIIK OY3bUIBICTaApABIH
Teperyeyine ocep eremi. COHIBIKTaH Ne3nH(EKITNS KaHyapIapIblH ICHCAYIBIFBIH CaKTaya MaHbI3 b
OPBIH alajbl.

Je3nHbeKIUsIHBIH HeTi3r1 MakcaThl — Kopa-KaiIarbl matoreH/li MUKpO(MIOpaHbl KO JKOHE
JKaHyapiapJbplH WMMYHJIBIK JKYHECiHE TYCETiH KOCHIMINA >XyKTeMeHi a3aiity. CoOHBIMEH Karap,
Ne3nH(DEeKIUSIIBIK IIapaiap a3blk IMEeH CYIBIH EKIHII peT JacTaHyblH OoJapipMayFa, COHIai-ax
WHQEKIMSITBIK aypyNaplIblH Tapally KaylmiH TeMEHIeTyre OarbiTTaiFad. byn 1mrapamap >kanmmbl
BETEPUHAPUSJIBIK THTHEHA MEH Majl JICHCAYJIBIFBIH CaKTay KYHWECIHIH MaHBI3Ibl Kypamaac OeJiri
OOJIBIIT TAOBLIAEL.

3eprrey  OappIChIHIAA  MEXaHUKANBIK  Ta3ajay, XHUMHSUIBIK — Je3WH(MEKIUsS  JKoHE
MPO(HUIAKTHKAIBIK CAHHUTAPIBIK OHACY OMICTepi KONIAHBIIABI. XUMUSIIBIK Je3UH(EKIUS YITiH
BETEPUHAPHSJIBIK TajanTapra COWKeC HaTpUil THAPOKCHII, (opMalbAerui oHE oK epiTiHxinepi
naiinanaspuiasl. Jle3nH(eKusuIbIK OHIeY )KOCTapIibl Typae aibiHa 1-2 pet sKyprizumi.

AJIBIHFaH  HOTIDKEJICD  BapHalMsJIBIK  CTaTUCTHKA  omicTepiMeH  eHuenai. Opramia
apu(METUKAIBIK MOH, OpTamia Karemik >koHe CTBIOJIEHT KpuTepuidli OOWBIHINA TONTAP apachIHIAFbI
alBIPMAIIBUIBIKTAP/IBIH  TYPBICTBIFBI aHbIKTaNIbl (P<0,05). Xanmel anranpma, 3epTrey HOTHXKENepi
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KETO03 aypybIHBIH aJJbIH alyAa Ne3nH(EKIUsIIBIK mapatapApl KemeH i Mpo(iIaKTHKAIBIK KYHeHIH
MaHBI3]Ibl KYpamiac 0eiri peTinae KoIaHy KaKeTTUIITH KOPCeTTi.

3epTTey HAITH:KeEPi :KIHe TanaayJap. XKyprisiiareH epTrey HoTIKenepi OOHBIHIIA Komap
MEH CHBIpJIap/a KE€T03 aypybIHbIH KIMHUKAIBIK )KOHE OMOXUMHUSUIIBIK KOPCETKIIITEPiHe alTapIbIKTai
e3repicTep aHBIKTANIBL. 3epTTey OaphIChIHAA aypyFa MIANABIKKAH JKaHyapiapla Kallbl SJCI3MIK,
TOOCTTIH TOMeH[eyi, KYHWIC KaTapyAblH CHpeyi, KO3Falbic O€JCEHAUIIriHIH TOMEHAEYl >KOHE CYT
OHIMIUTITIHIH a3afosl OaWKammel. AybIp JKaFfaiiiapia skaHyapiiapaa >KyHke >KyHeci KbhI3METIHIH
Oy3pury Oenrinepi, aranm alTKaH[a, TEXeNy, KO3FaIbIC KOOPUHAIMSCHIHBIH HaIlapiiaybl KOHE
OWJIIIIBIKET MipiTi TipKeIi.

JleHe TemmepaTypachl KOPCETKIIITEpiH Tainay Ke3iHAe alKbIH IMMaTOJIOTHUSUIBIK KOFaphbliay
OalikanmMaspl, ajaiina *KYpeK COFy >KoHE THIHBIC ajy XHUUIITIHIH a3/;aml jKorapbuiaybl Tipkemnmi. by
e3repicTep OpraHm3MJEri 3aT aiMacy HpOIECTEpiHiH OY3BUIYBIMEH KOHE WHTOKCHKAIUSIIBIK
KYOBUTBICTApIBIH JaMybIMEH OailIaHbICTBI OOJIIBL.

BuoXuMHANBIK 3epTTey HOTHXKeNepl KaH CapbICYbIHAFhl TII0KO3a JICHI€HiHIH TOMEH/IEreHiH
JKOHE KETOH JICHEJICPIHIH KOHIICHTPAIMSACHIHBIH JKOFapbUIaraHblH KepcerTi. bera-ruapokcumait
KBIIIKBUIBIHBIH MOJIIIepi aypy *kaHyapiapia Oakpuiay TOObIHA KaparaHZa yKorapbl 0osael. COHbIMEH
karap Oayslp (epmentrepiniy (AJIT, ACT) OenceHAUIITIHIE KOFapblUlaybl aHBIKTAIIBI, OyJI OaybIp
TiHAEpiHIE UCTPODHUAIBIK 63repiCTePIiH 1aMybIlH KOPCETEI.

I'eMaToNIOTHSUIIBIK 3ePTTEYIIEP HOTHIKECIHAE IPUTPOIMTTEP CaHbI MEH TeMOTJIO0UH JICHT CHiHIH
ToMeHJeyi OalKamapl, OYJ1 KeTo3 aypybl Ke3iHIe NaMUTHIH aHEMHUSJIBIK CHHAPOMHBIH Oap eKeHiH
nonenjeini. JISMKOUTTep CaHBIHBIH a3jal JKOFapbulaybl OPTaHU3MICri KaOBIHY JKOHE CTpecc
peaKIMsIIapBIHBIH O0ap eKeHIITiH KOPCeTTi.

Je3nHpEeKIUIIBIK XKoHE MPO(PHUIaKTHKAIBIK [apanap KONJaHbUITFaHHAH KeWiH JKaHyapJiapIblH
JKAITBl KIIMHHUKAIBIK JKaFJaibIHBIH JKakcapysl Oaikanmel. JlyphIic YHBIMIACTHIPBUIFAH CAHUTAPIBIK
OHJICY JKOHE PaIlMOHIBI TY3€Ty HOTIDKeCiHIE (—14 KYH apalbIFbIHAAa KaHMarbl TIFOKO3a JIEHTCHIHIH
JKOFaphIIaybl, KETOH ICHENEPiHIH TOMEHIEY1 )KOHE TeMaTOIOTHSIIBIK KOPCETKIIITEPTIH KaJIBIIKA KEeIryl
aHBIKTANABL. CTaTHCTUKANBIK OHJICY HOTIDKEIEepl TOHKIpHUOETiK jkoHe Oakpliay TONTaphl apachIHAAFBI
afbIpMAIIBLIBIKTApABIH ceHiMIi exeHin kopcetti (p<0,05). By kyprizinren eMIaik-npoOUIakTHKAIBIK
mapagap bl THIMIUTITIH JOJICIICH]II.

Kanmer anraHma, 3epTTEY HOTIKENEpl KETO3 aypyblHBIH JaMybl KeOiHece OJHEprus
TaIIBUIBIFBIMEH, Callachl3 a3bIKTAHABIPYMEH JKOHE KYTIM-0aFy TEeXHOJOTHSCHIHBIH OY3BUTYBIMEH
OaiimaHpICTBl €KeHiH KepcerTi. COHABIKTAH aypylblH alIblH adyla KeIIeH[I BeTepHHAPHSUIBIK-
CAaHWTAPHSIBIK JKOHE a3bIKTaHABIPY IIapaliapblH KOJIAaHY MaHbI3AbI OOJBIN TaObLIA b

Kopbiteinabl. Xyprizinren 3epTrey HOTHKeNIEpi KOiap MEH CHbIpiapia KeTo3 aypybl KeH
TapajiFaH 3aT ajMacy NaTOJIOTHSJIApbIHBIH Oipi eKeHiH KepceTTi. AypyabsIH HETi3ri AaMmy cebemrtepi
paIoOHAaFsl YHEPTHS TANIIBIIBIFG], Calachl3 a3bIKTAHABIPY, Oya3[bIK JKOHE JIaKTalus Ke3eHIHAeri
YKOFaphl (PU3HOIOTHSIIBIK KYKTEMe OOJBIT TaOblIanbl. KeTo3 ke3iHae skaHyapiapaa Kaimmbl dJICI3IIK,
TOOETTIH TOMeH/AeYl, OHIMIUIIKTIH a3afobl JKOHE JKYHKe >KyHeci KBI3METiIHIH OY3bUTy Oenriiepi
OaiiKasIpI.

BHOXMMUSITBIK JKoHE TeMAaTOJIOTHSIIBIK 3epPTTEyIIep HOTIKeNepi KaHIaFbl TIIF0KO3a ACHIeHiHiH
TOMEHJICYiH, KETOH JCHENCPIHIH KOFaphUIAybIH, Oayblp hepMeHTTepi OCICEHIUTTIHIH apTYhIH JKOHE
AHEMUSUIBIK, CHHIPOMHBIH TaMYBIH Joielaeai. bys kepceTKimTep opraHu3MIe TEPEeH METaO00TU3MIIK
OY3BUTBICTAPIBIH JaMYBIH KOPCETE/I.

JKyprizinren ne3nHGEKIMUIBIK KOHE MPO(MIAKTHKANBIK Iapaiap >KaHyapJIapAblH KaJITbl
JKaFJJabIHBIH JKaKcapyblHa OH acep eTTi. CaHWTapJbIK-TUTHEHANBIK TajanTapAbl CakKTay >XoHe
paIMoHABl TEHrepiMIIi YHBIMAACTHIPY HOTHIKECIHIE METa0ONM3M KOPCETKIIMTEPiHIH KalbIKa Kelyi
Oarikanmbel. KeTo3 aypysIHBIH alfblH alyda KeMIeH I TOCUT KOJIMaHy MaHbI3IbI 00BN TabblIansl. by
TOCUITEe TEHTepiMIi a3bIKTaHIBIPY, Calallbl )KeM-IIONIEH KaMTaMachl3 €Ty, KYHeli BeTepuHapHSIIBIK
0akplIay JKOHE KOpa-Kalap/Ibl CAHUTAPIBIK OHILY Kipe/Ii.

XKannel anraHna, Kero3 aypyblH epTe IUWarHOCTHKalay, THIMAI NPOQUIAKTHKAIBIK >KOHE eMIIK
mapanapabl KOJJIaHy Mal IapyallbUTBIFBIHIAFEl SKOHOMUKAIBIK IIBIFBHAAPIBI a3alTyFa MYMKIHIIK
Oepei.
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PE3IOME

Ket03 — 310 pacnpocrpanénHoe 3a001eBaHNe 0OMEHA BEIIECTB y OBEI M KPYIHOT'O POraToro
CKOTa, KOTOPOE XapaKTEepPU3yeTcsl HapyLUICHUeM OSHEPreTHYecKoro oOMeHa U 4pe3MEepHBIM
HAKOIUIEHMEM KETOHOBBIX Tel (alleTOH, alleTOyKCyCHas KHCJIOTa H OeTa-TUAPOKCHOyTHpar) B
opranusme. bone3Hp yamie Bcero HaOMOAAaeTCs B MOCIEIHUE CPOKH OEpeMEHHOCTH U B IEPBbBIE
MeECSIbl JIAKTAIlMM, KOT/Ia IOTPEOHOCTH KMBOTHBIX B HSHEPIMH 3HAYUTENFHO BO3pAcTaloT, a
KOJIMYECTBO YIJIEBOJOB B pAalMOHE MOXET ObIThb HemocTaToyHbIM. OCHOBHBIMH (pakTOopamu,
CIOCOOCTBYIOIIMMHU PA3BUTUIO KETO3a, SBIISIOTCS HHU3KOYTJIEBOIHBIA WM HEKAYECTBEHHBIH KOPM,
HEeOJaronpusATHbIE YCJIOBHS COAEP)KAHMS, a TaKXKe CTPEcCOBble (DAKTOphI, TaKkue KakK XOJOZ,
CKYYEHHOE COJIep KaHHe U HEJJOCTaTOYHAsT BEHTHIISIIHS.

Kero3 oxa3blBaeT 3HAYMTEIBHOE BIMSHHUE HA MPOAYKTHBHOCTb XMBOTHBIX! CHIDKAE€TCS yIOH
MOJIOKa M TIPUPOCT MAacchl, ociabeBaeT MMMYHHAs CHUCTEMa, a IpPH TDKENOM TEYEHHH BO3MOKHO
pa3sBUTHE OCJIOXHEHHM M IOBBIIEHHas CMepPTHOCTh. [loaToMy mpodumakTuueckue Mepsl NOJDKHBI
OBITh KOMIUIGKCHBIMM W cUCTeMHBIMH. OCHOBHOW  cTpaTerueil sBiseTcss  oOeclieueHue
cOaTaHCHUPOBAaHHOTO pAIMOHA, YJOBJIECTBOPSIONIEIO MOTPEOHOCTH JKUBOTHBIX B JHEPTuH, Oelkax,
BUTaMHHaxX M MuHepanax. Ocoboe BHHMaHME CIIEAyeT YIeNATh OEpeMEHHBIM W HEIaBHO
OKOTHUBIIUMCS YKUBOTHBIM, TaK KaKk OHU OCOOEHHO TIOIBEPKEHBI META00IMIECKUM HAPYIICHUSIM.

Je3nHpeKknoHHble MEpOIPUATHS HrPaloT BaXHYI0 POJNb B NPO(UIAKTHKE KeTo3a.
Perynsipnas mexanudeckass yOopka M XUMHYecKas Ae3MH(MEKIUS TOMEIICHUH CHIKAIOT ypOBEHBb
natoreHHoil Mukpogiopsl. Taxke NpemoTBpallleHHE HNOBTOPHOTO 3arpsi3HEHUs] KOPMOB M BOJBI
CIOCOOCTBYET TOBBIIICHUIO OOIIeH PE3UCTEHTHOCTH JKMBOTHBIX K  MeTabONMYecKoMy |
nHQEKIHOHHOMY cTpeccy. CucreMaTHdecKHid BETEpUHAPHBIN KOHTPOJIb, COOJIOAEHHE YCIOBUH
coJepkaHUA U 0OecrieyeHre BO3MOXKHOCTH ABHIKEHHS M BBITYJa JOIOJHUTEIBHO CHHXKAIOT PHCK
pazButusi 3aboneBaHusi. Takum oOpasoMm, dddexTrBHas npodmIakTHKa Kero3a Tpedyer
KOMIUIEKCHOTO TOJX0/a, BKIIOYAIOUIEro cOallaHCHPOBAaHHOE KOPMIICHUE, CAaHUTAPHO-TUITMEHUYECKUe
U Je3UH(QEKIMOHHBIE MEPBI, PEryJSIPHBI BETEPUHAPHBIM HAI30p U KOHTPOJb (HDU3HOJIOTHUECKU
YYBCTBHUTEJILHBIX JKMBOTHBIX. Peanmuzamusi 3TMX Mep CHOCOOCTBYET MOJACPKAHHUIO 370POBBS U
IPOAYKTUBHOCTH JKMBOTHBIX, @ TaKK€ CHIKEHHIO SKOHOMHYECKMX IOTEPh B OBLIEBOJYECKUX U
MOJIOYHO-TOBAapHBIX X035HCTBaX.

Knrwouesvie cnosa. xemo3s, 6one3nu obMeHa Gewjecme, KemoHosble med, IHepeemuieckKuil
00MeH, KOpO8bl, 08Ybl, TAKMAYUs, NOKpbIMUe, NPOPUIAKMUKA, 6EMEPUHAPHASL MEOUYUHA.

YK 631.92

YmoeTrkaaunes H.M., maructp 6moJiorum

«3anagHo-Ka3zaxcranckuii  arpapHo-TexHM4eckMili yHuBepcuter uMeHM JKaHrup xaHay,
ya. ZKanrup xana 51, r. Ypaabck, Pecnydiuka Ka3zaxcra

NCIOJb30BAHUE ' APOTEOJJOrHYECKHUX KAPT VIS XAPAKTEPUCTHKHA
BOAOOBECIIEYEHUA CEJBCKOXO3AUCTBEHHBIX PAUOHOB

AHHOTALMS
B cratbe 000CHOBBIBACTCS METOAMKA HCIOJIb30BaHMS THIPOrCOJOTHUECKUX KapT Maciirada
1:200 000 asst KOMIUIEKCHOW OIIEHKH BOI000OECTIeueH sl CeITbCKOX03IHCTBEHHBIX PAiiOHOB Ha IPUMEpE
3amanHo-Ka3zaxcranckoii obnactu. PaccMOTpeHBI THIIBI THAPOTEOJIOTUHIECKUX KapT U UX COJICPIKAHHUE,
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BBIJICJICHBI ~ KITIOYEBBIC MapaMeTphbl  (BOJAOOOWIBHOCTh, TJIyOHMHA 3alieraHus, MHUHEpPATU3aIs),
OTIPENICISIFOIINE MPUTOIHOCTh MMOJ3EMHBIX BOJ JIJISL OPOILICHHWS W JKUBOTHOBOJACTBA. Ha ocCHOBe
aHanmm3a KapTel Jmcta M-38-XXX ycTaHOBIEHO, YTO OCHOBHBIM HMCTOYHHKOM BOJOCHA0)KECHUS
SIBJIIIOTCS. YSTBEPTUYHBIC OTJIOXKCHHS C MUHepanu3anued 10 3 /11, Torja Kak TiIyOOKHEe TOPH30HTHI
YacTO XapaKTePH3YIOTCS MOBBINIEHHON COJEHOCTBIO. BhIsSBIEHA MPOCTPaHCTBEHHAS 30HAILHOCTH: OT
30H IMUTAHUS NMPECHBIMHU BOJIaMU Ha CEBEPE JI0 30H Pa3rpy3KH C BRLICOKOMHHEPAIN30BAHHBIMHU BOJIaMU
Ha rore. JlokazaHa HEOOXOAMMOCTh MHTETPALMU TPAJAMIIMOHHBIX KapTorpaduyeckux gaHHbix ¢ ['HC-
TEXHOJOTHSIMH i Au(PepeHIIMPOBAHHOTO TUIAHUPOBAHHUS BOJOIOJIB30BaHUS W TPEIOTBPAIICHUS
BTOPHUYHOI'O 3aCOJICHHS [TOYB B YCIOBHSIX apUIHOTO KIHMMaTa.

Knroueswle cnosa: cuopoeeonocuueckue kapmol, 600000ecneyeHue, CelbCKOX03AUCTBEHHbIE
PpatioHsl, noozemHule 600bl, MuHepamuzayus, 3anaono-Kazaxcmanckas obnacmo, I UC-mexnonozuu,
apuoHble YCro8usl, Kauecmso 600bl, PECYPCHbLIL ROMEHYUAL.

ABSTRACT
The article substantiates a methodology for using hydrogeological maps at a scale of
1:200,000 for the comprehensive assessment of water supply in agricultural regions, using the West
Kazakhstan region as a case study. It examines the types of hydrogeological maps and their content,
identifying key parameters (water yield, depth of occurrence, mineralization) that determine the
suitability of groundwater for irrigation and livestock farming. Based on an analysis of map sheet M-
38-XXX, it is established that the main source of water supply is Quaternary deposits with
mineralization of up to 3 g/L, whereas deeper aquifers are often characterized by increased salinity.
Spatial zonation is revealed: from recharge zones with fresh water in the north to discharge zones with
highly mineralized water in the south. The necessity of integrating traditional cartographic data with
GIS technologies for differentiated water use planning and the prevention of secondary soil
salinization under arid climate conditions is demonstrated.
Key words: hydrogeological maps, water supply, agricultural regions, groundwater,
mineralization, West Kazakhstan region, GIS technologies, arid conditions, water quality, resource
potential

Beenenue. ['maporeonorndeckie KapThl SBISIOTCS BaKHEWIIMM HCTOYHMKOM HWH(poOpManmn
JUTSI OLIEHKH PECYPCOB MOA3EMHBIX BOJ, KOTOPhIE BO MHOTHX CEJIbCKOXO3SUCTBEHHBIX paOHAX CIy>KaT
OCHOBHBIM WJIH PE3€PBHBIM UCTOYHUKOM BOJOCHAOKECHHSL.

B ycnoBusax nmedunuTa MOBEPXHOCTHBIX BOJ, OCOOCHHO B 3aCyIUIMBEHIE MEPHOABI, 3HAYCHHE
MOA3EMHBIX BOJ JUISI OpPOIIEHUS, >KMBOTHOBOJACTBA M CEIICKOIO HAcENeHUs BO3pacTaeT
MHOTOKpaTHO.Pa3p0o3HEeHHOCTh KapTorpaUYecKux MaTepHajoB, pa3HOMAcCIITaOHOCTh, yCTapeBaHUE
JIAHHBIX, CJIO)KHOCTh  W3BJICYCHUS WHPOpPMAIMK, HEOOXOAMMON JJIS arpOHOMHUYECKHX U
BOJOXO3SIICTBEHHBIX 3a/1a4, HEJJOCTATOYHASI alaNTalys THAPOTEOIOTHIEeCKOH HHpOpMaIny K HyKJaM
CEIbCKOr0 X0341CTBa.

Ilenpro uccaenoBaHus SBISETCS W3YYEHUE METOAMKHU HUCIOJb30BAHMS THAPOT€OJIOTMYECKHUX
kapr Macmraba 1:200 000 1md  KOMIUIGKCHOM — XapakTePUCTUKH  BOJ0OOECHEYCHUs
CEJIbCKOXO3SIIMCTBEHHBIX pailoHOB. K 3amauam wuccienoBaHUST OTHOCHUTCA AHANIN3  COJAEPIKaHMS
TUIPOTEOJIOTMUECKUX KapT KaK HMCTOYHUKA arporHIpOreoJIOrHYecKo WH(POpPMAIMH, BBIICICHUE
KJIFOUEBBIX KapTorpadaecKux 3JIEMEHTOB, 3HAYUMBIX JIJIS BOJIOOOECIIeUeHMS, pa3paboTKa aropuTMa
W3BIICYCHUS U MHTEPIIPETALINU JAHHBIX, anpoOaIiys METOAUKH Ha MPUMEPE KOHKPETHBIX PaliOHOB.

Marepuajbl M MeTOAbI HccCled0BaHMs. B COBpeMEHHOW Hay4yHOM JuTepaType
3HAUUTEIbHOE BHUMAHHUE YAENSIETCS BOMPOCAM HCIOJIb30BaHUS THAPOTI€OJOTHUYECKUX KapT U OLICHKHU
peCypcoB TOM3EMHBIX BOJ I HYX] CEIThCKOXO3SIICTBEHHOrO BOJOCHAOXeHus. Bospacraromiuii
JIeQUIUT BOAHBIX PECypcoB Ha (hOHE KIMMATHYECKUX W3MEHEHHWH W HEOOXOJUMOCTh BHEAPEHUS
YCTOWYUBBIX METOJIOB XO3SMCTBOBAHUS ONPEICISIIOT BEICOKYIO aKTYaTbHOCTh JAaHHBIX MCCIICTOBAHUM,
B KOTOPBIX MOJ3EMHBIEC BOABI PACCMATPUBAIOTCA KaK KIMMAaTUYECKU YCTOMYUBBIM MCTOYHUK. AHAIN3
My OJIMKAaIHiA TO3BOJIAET BBIJCIUTh TPU KITFOUEBBIX HANPABJICHUS: PETHOHAIBLHBIC THIPOT€OJIOTMYSCKUE
u3blckanusl, BHenpeHue ' C-TexHomoruil st KapTUPOBAHUA MOTEHIMANIA U YSI3BUMOCTH BOJOHOCHBIX
TFOPU30HTOB, a TaKke OOOOIICHHWE MEXIYHAPOJHOI'O OIbITa MPUMEHEHUS MHOTOKPUTEPUAILHOTO
aHanM3a IpU 30HUPOBAHUM TEPPUTOPUN IO MNPUTOJHOCTH BOJ [UIsl opolueHusa. Takol moaxon
CHOCOOCTBYET BBISBJICHUIO COBPEMEHHBIX METOJOJIOTMYECKUX TEHJCHIMA U ONPEACIICHHIO
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MIEPCIIEKTUB AIaNTaIlH ITePEeIOBBIX MPAKTUK B YCIOBHAX 3anaaHo-Ka3zaxcranckoit oomacTu.

B uccnemoanun OHaeBa u coaBTopoB [1], mocesimennoM 3amanHo-Ka3zaxcraHckoit 001acTH,
ObUT TIPOBEEH MOHHUTOPHHT [TOJ3EMHBIX HWCTOYHHKOB C TMOCTEIYIOIIAM HAJOKEHHUEM TpaHHII
MPUPOAHO-KIUMATHUECKUX 30H Ha THAPOreOJOrMYecKhe KapThl. YCTAHOBICHHAS 30HAIBHOCTH
JEMOHCTPUPYET YETKHE Pa3IudMsi: B CYXOCTEMHON 30HE TOJ3E€MHBIE BOJBI 3aJIeTalOT Ha TIyOMHE 110
120 m npu muHepamuzamuu 0,2-9,1 r/nM® u mpencTaBieHbl MPEUMYIIECTBEHHO aTIOBHAILHBIMU
TOPU30HTaMH, TOT/Ia KaK B TOJYMYCTHIHHOW 30HE JKCIUTyaTanmsi Bexercss Ha TiayomHax g0 90 M ¢
UCTIONIb30BaHueM OoJiee MHHEPAIM30BAHHBIX MOPCKHX TOPH30HTOB. llojdydeHHbIE pe3yibTaThl
000CHOBBIBAIOT HEO0OXOAMMOCTh TIPUMCHECHHUS nudepeHIIpPOBaHHOTO moaxoaa K
KapTorpadupoBaHHIO UCTOYHUKOB MAaCTOUIIHOTO BOAOCHAOKEHHSI.

B crarbe @Dampma Bakapus u Ap. [2] npencraBieHa  METOIMKA — MHTErPALlUH
reourdopmarmonnsix cucreM (ITMC) u aHanuthdeckoro uepapxuyeckoro mporecca (AHP) mns
KapTtorpadupoBaHus 30H TOTEHIMANa MOJ3EMHBIX BOJ| HA TEPPHUTOPHH IOY3acYILIMBOTO OKpyTra
Konrea (Tanzanus). Mogens 0asupyercss Ha aHajM3€ CEMH TEMATHYECKHX CIIOEB: I'€OJIOTHS, YKIIOH
MECTHOCTH, ApEHaXKHas CEeTh, KOJMYECTBO OCAAKOB, THII TIOYB M XapaKTep 3eMJICTIOb30BAHUS.
Bamunanus pesyneTaToB moarBepamina, 4ro 32% wu3ydaeMol TEppUTOPUU OO0JANalOT BBICOKHM
MOTEHIIMAIOM TOA3EMHBIX BOJ. [Ipe/utoskeHHBI MOJIXO0A MOXET OBITh aJanTHPOBaH sl yCIOBUH
3amagHo-KazaxcraHckoit 001acT B EJsX MTPOTHO3HOM OIIEHKH PECYPCOB TIO3EMHBIX BO/I.

Crarest XacanoBa u 1p. [3] mocesimena uccienoBanuio B ChIpAapbUHCKOW 00nacTu
V36ekncTana. ABTOPHI HCIIONB30BAIH METOM 0OpaTHO-B3BemIeHHBIX paccrosuuii (IDW) B TUC mis
KapTUpOBaHMsl AWHAMHKH YypoBHs TpyHTOBHIX Boj (YI'B) m wmx wmunepammzammm 3a 20 ner.
YcraHoBiieHa Koppensainusa Mexay noagbemom YI'B, pocToM MUHEpaIu3aluu U 3aCOJI€HUEM IOYB, YTO
MOJYEPKUBAET BaKHOCTh THUAPOTECOJIOTUYECKOTO KapTUPOBAHMS AJISl OLEHKH MPUTOJHOCTU BOJ TS
OPOIIIEHUS

B crarbe CunBana Pamkernu [4] mocBsiieHHOW aHANM3y BOJOINOJIB30BAaHUS B TPEX 0Oa3zucax
VY30ekncTana, 00OCHOBBIBaeTCS HEOOXOJUMOCTh y4YeTa Hapsily C IOBEPXHOCTHBIM CTOKOM TaKke
MOJ3EMHOM COCTaBISIOMIEH Uil oOecreyeHrs YCTOMYMBOIO YNPAaBICHUs BOIHBIMH PECypCaMu.
ABTOpaMH yCTaHOBIJICHO, YTO JJISI JIOCTH)KCHUSI YCTOHYMBOCTH TpeOyeTcsi €XKEroJHOe COKpaleHUe
orbopa noa3eMHbIX BoJ Ha 8%. [IpuMeHeHHas METOAMKA CIIyTHUKOBOI'O MOHUTOPUHIA MCHApeHUS U
BOJIHOTO OajaHca MOXKET OBITh HMCIOJB30BaHa Uil COBEPUICHCTBOBAHHS T'HIPOTEOIOTHUECKHX KapT
3amagHo-Kazaxcranckoit o0Onacty, rae otMedaercs Ae@unnuT GaKTHIeCKUX TaHHBIX

B uccnenoBanvu XemqalaT ¢ coaBTOpaMu [5] mpeacTaBieHa METOAMKA OI[CHKH TPUTOTHOCTH
MOJI3EMHBIX BOJ JJISl CEIhCKOXO3SHCTBEHHBIX Iiesiell Ha paBHMHe Mamnaiiep (MpaH), ocHOBaHHas Ha
npuMeHeHun uHAaekca Ywuikokca (WilcoX) u reocraTHCTHYeCKMX METOAOB (KPUTHHT, OOpaTHO-
B3BEIICHHBIX paccrostniii — IDW). ABTOpamMu yCTaHOBIICHa BPEMCHHAs IHHAMHKA CHUYKCHHSI
KauyecTBa IMOJI3EMHBIX BOJ Ha uccienyeMoit teppurtopun. s 3ananno-Kasaxcranckoit obnactu, r/e
MUHEpalIu3alns TOJ3EMHBIX BOJ[ BapbUPYETCS B IIMPOKOM JIMAlla30HE, BHEAPEHHE MOJO00HBIX
TeOCTaTUCTUYECKUX METO/AOB B MPAKTHKY T'MIPOTEOJOrHYECKOTO KApTUPOBAHUS MO3BOJHUT MOBBICHTH
TOYHOCTH 30HUPOBAHUS TEPPUTOPHI IO CTENEHH MTPUTOTHOCTH BOJ TSI OPOIIEHHS ¥ BOJIOTIONA CKOTA.

B crarke O. MupomHHYEeHKO W  coaBTOpoB [6] mpencraBieHa — pa3paboTka
reonH(OPMAITIOHHOW CHUCTEMBI JUIS TEPMOMHHEPANBbHBIX W TPOMBIIIICHHBIX MOI3€MHBIX BOJI
3amagHoro  Kasaxcrana, ¢yHkumonupyroomei B  cpege ArcGIS wu  BcTpoeHHOH B
0OIIerocy1TapCTBEHHYIO CHCTEMY YydYeTa pPecypCoB IOA3EMHBIX BOJ. MeETOM0IOTHYECKH TOIXO0M
0azupyeTcs Ha MHTErpaldi TPEX B3aUMOCBSA3aHHBIX 0a3 JaHHBIX — TIpaQUyecKod, CEMaHTHYECKON 1
JOKYMEHTAJIbHOW, YTO 00eCHeYMBaeT NPHUBS3KY INPOCTPAHCTBEHHBIX OOBEKTOB K aTpHUOyTHBHBIM
JAHHBIM O XUMHUYECKOM COCTaBe, TEMIIEPATYPHBIX IMOKAa3aTeNsIX W 3amacax BoJ. B Xxojme uccnemoBaHus
MOJITOTOBJICHBl TEMATHYECKHE KapThl TMPOMBIIIICHHBIX BOJ (C BBIACTICHWEM TPOBUHIMKA W 30H
KOHIICHTPAIlMA LEHHBIX 3JIEMEHTOB) M MHHEPAIBHBIX BOJ (C OTOOpaKeHHEM OalbHEOIOTHIECKUX
TPYII, U30TePM U MecTopoxaeHui). [l mpeacTaBieHHs eCTECTBEHHBIX 3allacoB TEPMAIBHBIX BOJ
MIPUMEHEHBI UarpaMMBbI, CTPYIIITUPOBAHHBIE TI0 TEMIIEpaTypHBIM 30HaM. OTHCAHHBIA TOIX0]] MOXKET
OBITh WCTOJNIB30BaH [UIA  KapToTpaupoOBaHUs BOAOOOECIEUCHHOCTH  CEIbCKOXO3SHCTBEHHBIX
Tepputopuil 3amagHo-Ka3zaxcTanckoi 00JIacTH, B TOM YHCIIE JUIS OICHKH MPUTOTHOCTH TTOA3EMHBIX
BOJI JJISL OPOILIEHUSI 1 OOBOIHEHHS TACTOMIII.

Hayunas cratest B. HemtunoBa u ap. [7] mocssiena npumenennto I'MC-texHooruii (Ha 6ase
ArcGIS) nist OLleHKH KadecTBa MOA3EMHBIX BOJHBIX pecypcoB TaMOOBCKOro MPOMBIIUICHHOTO y37a C
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LIENBI0 3aMEHBl 3arps3HEHHBIX MOBEPXHOCTHBIX BOJA. ABTOpaMH pa3pabdoTaHa IMPOCTPaHCTBEHHAS
nHpOpPMAIMOHHAS MOJIENb, 00beauHsomas 3D-u3zo0paxeHus penbeda, BOJIOHOCHBIX TOPU3OHTOB
W CIIOEB JIJIsl 3aKa4KH IMPOMBIIIICHHBIX CTOKOB, a TaKkKe aTpUOYTHMBHBIC AaHHBIE MO Ooyiee, deMm
400 ckBakuHAM.

C uCnoap30BaHUEM MOIACHUCTEMBI ArCSCENE MOCTPOSHBI MOBEPXHOCTH TOJICH KOHIICHTPAITHI
XUMHYECKUX BEIIECTB (Keye3a, COJIeH KECTKOCTH) U BBHINOIHEHO KapTHPOBAHUE 30H IPEBBIIICHUS
TIPEENTLHO JOMYCTUMBIX KOHIIEHTpamwii. B pabore oGocHOBaHa 3(h(PEKTUBHOCTH TPEIIOKEHHOTO
moaxojia JiAs OOBCKTHMBHOM  OIEHKHM  COCTOSIHHS ~ BOJHBIX  PECYpCOB, TPOTHO3UPOBAHUS
pactpocTpaHeHMs 3arps3HEHUN W MPUHATHS OOOCHOBAaHHBIX peIIeHWH B cdepe BOIOCHAOKEHUS
MTPOMBIIUIEHHOTO Y37a.

B craree H.1O. Kypenunoii [8] npeacraBien 0030p pPOCCHIUCKHX U 3apYOEKHBIX MOAXOI0B K
COCTaBJICHUIO KapT BOJOOOECIIEYCHHOCTH, TI0Ka3aHO pa3HOOOpa3ue METOIUK, OLEHOYHBIX
MmokasaTesiedl M CrocoOOB BH3yalIM3allid B 3aBUCHMOCTH OT PEIIaeMbIX 3a1a4 U TEPPUTOPHUATLHOTO
oxBara. ABTOpoM 0000meH ombIT MHCTUTYTa BOJHBIX M 3Koyormueckux mnpodiem CO PAH mo
co3lannio Kapt BogooOecreueHHoctn B cpeae ['MC na mpumepe 3amamgnoit Cubupm, rhe oLeHKa
BBITIOJHSJIACh B paMKax JaHAmA(THO-0aCCEHHOBOTO TOX0/a C HCIIOJIF30BaHUEM KOJIMYECTBEHHOTO
¢ona u anamopo3 111 0TOOpaKEHHs! yIeIbHONH 00SCIIEYCHHOCTH MOBEPXHOCTHBIMHU M T0I3€MHBIMH
BOJAMH.

BrIsSBICHBI KJIIOUEBBIC MPOOJIEMbI, BO3HUKAIOIIUE MPU KapTOrpadUpOBAHUU: COBMEIIECHUE
Pa3HOPOJAHBIX TAaHHBIX B PA3HBIX TPaHUIIAX, HEAOCTATOK THAPOIOTHIECKOW HH(OPMALINHU, OTCYTCTBHE
enuHol WHQOPMAaMOHHON 0a3bl M aBTOMATHU3MPOBAHHBIX METOAOB reHepanu3aun. OO0OCHOBaHa
HEOOXOAMMOCTh pPa3paboTKH YHHU(PHUIMPOBAHHBIX IIOMXOJOB K OIEHKE W KapTorpadupOBaHHIO
BOZI000ECIICUEHHOCTH JJIsi 00ECIICUEHUs] COMOCTABUMOCTH PE3YJIbTaTOB M TOBBIIICHUS JOCTOBEPHOCTH
KapTorpadmIeCKuX MaTepHUaIOB.

B crarbe M. OmnaeBa u coaBTopoB [9] paccmartpuBaercs mpobiieMa Ae(UIIUTA BOJHBIX
pecypcoB miisi 00BomHEHUS O€3BOMHBIX macTOMII 3amamgHo-KazaxcraHCKol 00JacTH Ha MpuUMEpe
Ka3zramoBckoro paiioHa, T/i€ TOBEPXHOCTHBIE BOJIBI OTCYTCTBYIOT, a TIIOA3EMHBIC BOJBI
XapaKTepHu3yIoTCs BRICOKOH MHUHEpaTU3alueil 1 MajbiM AeO0UTOM. ABTOpamu pa3paboTaH W BHEAPEH
MOJIYJIbHBIA KOHTYp JJIsl cOOpa TallbIX M JOKIEBBIX BOJ|, MPEJCTABISIONINNA COOOH JIBYXYPOBHEBYIO
€MKOCTh C TIEPEMEHHBIM PO UIEM, TPOTHBOCOJHEYHBIM MEPEKPHITUEM U MPOTHBO(WILTPAIIHOHHOM
H30JIAITUEH, 9TO T03BOJIsIeT HakammuBaTh A0 1500 M3 mpecHo BOBL.

HpeZICTaBJIeHBI pE3YILTATBl TUAPOXUMHUUYCCKOTO MOHHUTOPHHIA, ITOKA3bIBAIOIINE JUHAMHKY
KadecTBa BOJBI B KOHTYpPE B BECEHHE-JIETHHH IEPHOJ, a TaKXKe JaHHbIe 00 M3MEHEHWH ypPOBHS U
oObeMa BOJBI, MOATBEpkAaroiue 3(Q(PEKTHBHOCTh KOHCTPYKIUM JaXe B MaJIOCHEKHBIC T'OJIbIL.
[IpakTHueckas 3HAYUMOCTh PabOTHI 3aKIitOYaeTcs B obecriedeHNH TpecHoi Bojoi okosno 100 romos
KpYIMHOTO poOraroro CKOTa B YCJIOBUAX OTTOHHOTO JXUBOTHOBOJCTBA, IIPU 3TOM IMPCAJIOKCHHOC
TEXHUYECKOE PEelICHHE 3aliIIeHo TpeMs naTenramu Pecrryonuku Kazaxcras.

Pestomupys BbIlIe CKa3aHHOE, B IIEJIOM MOJIXOJ] K METOJaM KapTorpapupOBaHUs JUIs OIICHKH
BOJ000ECTICUCHNST M ero oTHomeHne K ycioBmsM 3KO MOXHO KIIACCH(MHUITUPOBATH CIEITYIONTIM
obpazom: (Tabi. 1)

Tabnuna 1 — CoBpemMeHHbIE METObI KapTorpahupoBaHus Uil OLUEHKH BO0OOECIIeUeHHS

[IpumMeHeHue B KOHTEKCTE
Meron / TTogxon p [Ipenmymectsa mist 3KO
TEMBI
1 2 3
Kaprtuposanue 30H
ic + AHP pTHp [To3BosI€T BBIABUTH MEPCHEKTHBHBIE
. HNOTEHLHAIA TIOA3EMHBIX BOJ
(AHanuTHYEeCKUit ydacTKd ansi OypeHusi CKBaKUH B
. Ha OCHOBE BECOBBIX
nepapxudecKuit YCIOBUSIX HENOCTaTKa Pa3BELOYHBIX
KO2()PUIMEHTOB (JTUTOJIOTHS,
rporiecc) JAHHBIX
penbed, ApeHax)
[IpocTpaHcTBEHHO- Co3jaHue TOYHBIX KapT JAUHAMHUKHU
I'eoctaructuka (IDW, | BpeMeHHOW aHanM3 YpOBHS | MHHEpATU3ALUH u rITyOUHBI
Kpurumr) TPYHTOBBIX ~ BOA M  HMX | 3&JeraHus, KPUTUYECKH BAXKHBIX IUIS
MUHepalIu3aluu MOHUTOPHHTA NACTOMIIIHBIX YTOAUN
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1 2 3
Onenka  BogomorpeOsienus | Kontpoins 3a HEYUYTCHHBIM
JuncranunonHoe
cempxo3kynsTypamu  (ET) u | BomoorGopom 5§ OIIeHKA
souaupoBanue (RS) + .
N BEISIBIICHUE (hakTOB | aHTPOIOTEHHOU Harpy3Kku Ha
Bongnsrit 6ananc
nepepacxo/ia MoA3eMHBIX BOJ BOJIOHOCHBIE TOPH30HTHI
ITpuopurnzanus IInanupoBanue YCTOWYUBOTO
WnTerparuBHbIe CEITbCKOXO035IICTBEHHBIX 3eMJIETIONB30BAHUS U pacpeelIeHuUs
mogeimn  (SWAT + | 3emenb c Y4€TOM | BOJHBIX pecypcoB MEXIy
VIKOR) B3aUMOCBSI3H TMOBEPXHOCTHBIX | OPOIIAEMBIM 3eMITeTICITHEM u
1 TIO/I3EMHBIX BOJ KHUBOTHOBOJICTBOM

AHanm3 Tpe/ICTaBICHHBIX WCTOYHUKOB IMOKA3bIBAET, YTO HCIIOJIH30BAHUE THAPOTEOTOTHICCKUX
KapT [  XapaKTePUCTHKH BOJOOOECTICYEHHUs]  CEeNbCKOXO3SMCTBEHHBIX palioHOB  3amaaHo-
Kazaxcranckoit o6mactu (3KO) B coBpeMeHHOW Hay4YHOH IUTEpaType pa3BUBaeTcs IO TpeM
OCHOBHBIM HampaBlieHUsM: 3oHajbHbIA noaxon. HccmemoBanust OHaeBa u coaBTopoB (2022)
MOJTBEPXKIAIOT, YTO BojmoobecnedeHne nactoumr 3KO cTporo nogduHseTcs MpUPOIHON 30HATLHOCTH
(tabm. 2.) 'maporeonornueckue KapThl, HCIOJIB3yEMbIE JJIS 9THX LENeH, TOIDKHBI OTPaXKaTh HE TOJIBKO
TIIyOMHY 3aJIeraHusi, HO ¥ JIUTOJIOTHYECKYIO MPUHAIJICKHOCTh BOJOHOCHBIX TOPHU3OHTOB, TaK KaK OT
ATOTO 3aBHCUT MHHEpaTHM3allMs BOIbI, BappHupyromascs oT npecuoit (0,2 r/am®) mo comoHOBaTOM
(11,8 1/am®). Metonmonorudeckass dBoitonus. COBpeMEeHHas HaykKa OTXOAUT OT TMPOCTHIX
MHBEHTApU3aIMOHHBIX KapT K NporHo3HbM moxensMm. s 3KO, rae mmoTHOCTH HaOIroaTeNnbHBIX
CKBOXUH MOXET OBITh HEJOCTaTOYHOW, Hambosee MEepCHEeKTUBHBIM siBisieTcsi npumenenue [HC-
TEXHOJIOTHUH B COYETAaHWM C MHOTOKpUTepHaIbHbIM aHaim3oM (AHP) u Merogamu MaiIMHHOTO
0Oyd4eHHs, NPOTECTUPOBAHHBIMH B QHAJOTHUYHBIX AapHIHBIX YCIOBHAX AJpkupa, TaH3aHMM W
V36ekucTana. DTH METOMIBI MO3BOJISIOT ¢ BBICOKOM TouHOCTRIO (AUC > 0.8) KapTHpoBaTh 30HBI C
BBICOKMM MOTEHIHAIOM TO/A3eMHBIX BoJ. KauectBo pecypcos. Jlureparypa mocnequux ser (2024—
2025) akueHTHpYyeT BHUMaHKe Ha MMPOCTPAHCTBEHHO-BPEMEHHOW N3MEHYUBOCTH Ka4eCTBa MOJ3EMHBIX
Boa. Jns 3KO, rae cenapckoe XO03SHCTBO MPEACTABICHO KaK MACTOMIIHBIM JKUBOTHOBOACTBOM, TaK U
OpoIllaeMbIM  3eMJIeJICTIEM, KPUTHYECKH Ba)XKHO WCIOJIb30BAHUE T'E€OCTATHCTHYECKHX METOJI0B
(xpurunr, IDW) mis coznaHusi KapT MPUTCOJHOCTH BOJ MO KPUTEPHSM MUHEPATH3ALMU U COJICBOTO
cocTaBa (MHIEKC YHUIIKOKCa), YTOOBI IPEeOTBPATUTD JIETPaJAIMIO [TOYB U CHIKCHUE TIPOTYKTHBHOCTH
ckota. Takum oOpaszoM, mns 3p¢eKTuBHON xapakTepucTuku BomoobecneueHus 3KO HeoOxommma
WHTErpalys TPATUIUOHHBIX TUAPOTEOIOTHYECKUX JAaHHBIX (TIIyOWHA, TOPU3OHT) C COBPEMEHHBIMHU
I'MC-mopensamu IpOTrHO3UPOBaHKs TOTEHIINANA U OLIEHKH Ka4eCTBa MOJI3EMHBIX BOJI.

Tabnuma 2 — CpaBHHUTENBHBIN aHAIHU3 THAPOTEOJIOTHIECKUAX YCIOBUI MpupoaHbIx 30H 3KO

Pexomennyembie BOJJOHOCHBIE I'myouna | Munepamm XapakTe
[IpupoaHast 30Ha TOPHU30HTHI (110 TAHHBIM 3aJIeraHus 3anus paKrep
3 BOJIOCHAOKEHUS
MOHHTOPHHTA) (m) (r/mm?)
. I'mybokoe 3ameranue,
Cpenne-BepXHEUETBEPTUYHBIH
N Tpebyercsi  OypeHwue.
CyxocrenHast ILHOBHATRHEIH, BapuatusHocTh
yX BepxHemnnoneHoBbIi 1o 120 0,2-9,1 P
30Ha N MUHEpaATU3aIUH
aKJYarbLTHCKHIA;
N N TpeOyeT CEeNeKTUBHOTO
BepxuemenoBoil MaacTpUXTCKUH
WCTOJIb30BaAHUS.
Bonst Goutee
. N MHHEpPAIN30BaHbI, HO
BepxHedeTBepTHUHBI ~ MOPCKOU
9 BCTPEYAIOTCS TPECHBIC
XBaJIBIHCKUH;
TlonynycTeiHHAS Huxne-cpeHeueTBEpTUYHBIHI JIMESBL B 30JIOBBIX
yiy . .. | mo 80-90 0,2-11,8 | oTnOXKEHUSIX.
30Ha MOpPCKOH  OaKMHCKO-Xa3apCKuii;
N . [Moaxoaut JUTST
CoBpeMeHHBIN  20JIOBBIA (1151
BOJONOSI  CKOTa  C
POIHUKOB)
YYeTOM
COJICyCTOMYUBOCTH.
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Tabnuma 3 — OcHOBHas KiIacCU(PUKAIUS THAPOIOTHUECKUX KapT

OtobOpaxaror OCHOBHBIC BOJOHOCHBIC TOPH30HTHI,
I'mpporeonorudeckue KapTsl
BOJIOYNOPHbIE TOPOABI, TIyOHHY 3aJIeraHusl BoA, 00JIacTH UX
o0111ero Ha3HA4YEHUS
MIUTAHUS U Pa3TPy3KU
I'unporeonoruyueckue KapThl
YETBEPTHUYHBIX U JleTanu3upyroT BOIOHOCHBIE KOMIUIEKCHI IT0 BO3PacTy MOPOJ
JIOYETBEPTUYHBIX OTIOKEHUN
KapTs! runporeonoruaeckoro Paznensaror Tepputopuio Ha OaccelHbl, paiOHBI U 30HBI II0
palloHUPOBaHUS THUILy IOA3EMHBIX BOJ U YCIOBHAM MX (OPMUPOBAHHS
BxmrouaioT KapThl THAPOXMMHU (MHUHEpaIU3aIys, COCTaB),
CrnenuansHble KapThl KapThl peXKUMa MOA3EMHBIX BOJ (KOJcOaHWs ypPOBHS), KapThl
PECYPCOB U MOA3EMHOTO CTOKA
WnxenepHo- Hcnonk3yroTes U MPOSKTUPOBAHUS BO103a00POB, OCYIICHHS
TUAPOTE0JIOrHYECKUE KapThI MECTOPO>KACHUH WIIN OLEHKH 00BOJAHEHHOCTH TEPPUTOPUI

1. l'uaporeosiornveckue KapThl KaK HCTOYHUK HH(QOPMAIIUH JIJIsl OIIEHKU BOJI0O0ECTICYeHUS
1.1. TusI TEAPOTEOIOTHYECKMX KAPT M UX cofepkanue (Tadi. 3)

Tabmuma 3 — Tunbl rHAPOTre0JTOrHUYECKUX KapT U UX COACPKAHUE
Tun xapThl OCHOBHOE COJIep>KaHNe 3HaueHue I BOL000ECIIEYEHHS
BoaoHOCHBIE ~ TOPU3OHTHI, ux

I'mnporeonoruueckas Onenka pecypcHOro noTeHIuana,
JUTOJIOTHS, INIyOMHa 3ajerasus,
KapTa BBIOOp TEPCIIEKTHBHBIX 30H
Haropsbl, BOIOOOUIEHOCTD
MomuiHocTs 30HBI aspauny, | OueHka SI3BUMOCTH oT
Kapra 3amumensoctu m pauuy, T y
JTUTOJIOT S MIEPEKPBIBAIOIINX | 3arPA3HEHUS (arporennoe
MIOJI3EMHBIX BOJ .
IOpOoJ BO3/ICHCTBUE)
Kapra munepanuzauuu u | Xumudeckudi  cocrtaB,  obmas | OnpeneneHue NPUTOAHOCTH IS
TUAPOXUMUH MUHEpanu3anys, THI BOJbI OpOIIEHUS U MTUTHS
Onenka yCIIOBUI

Kapra rnyOuH 3aneranus | YpoBHH TPYHTOBBIX BOJ, HX .
KOpHEOOWTaeMOW 30HBI, pPHCKa

TPYHTOBBIX BOJ CE30HHBIE KOJIeOaHUs
MOJITOTIJIEHNS UM UCCYIIEHUS
Kapra
Hamoper  mexmumacToBeiXx — BOJ, | OmeHKa pecypcoB HAIOPHBIX BOJ
MIEE30METPUUECKUX
o 00acTy NUTAaHUA U Pa3rpy3Ku JUIS1 BOJOCHA0KEHHS
ypOBHEH

2. KitoueBble THOpOreojormyeckue MapaMeTpbl, OIMpeAessiomue BojgooOeceueHue
CEJIbCKOXO035IHCTBEHHBIX PallOHOB

2.1 PecypcHble mapaMeTpsl

2.1.1 BomooOWJIBHOCTh TOPH3OHTOB: YJC/IbHbIC ICOUTHI CKBaKWH (JI/C, M3/4ac); MOIYJb
MOJI3EMHOTO CTOKA (JI/C*KM?);3KCILTyaTal[MOHHBIE 3a1mackl (ThIC. M/CYT, MITH M*/TOJ).

2.1.2 T'nyOuna 3ajeraHusi: TPYHTOBBIE BOZABI — JOCTYIHOCTh JJIS HHIAMBHIYaJIbHBIX
BO7103200pOB, BIUSHHE HA KOPHEBYIO CUCTEMY; MEXIIJIACTOBBIC BOJIBI — 3aTPAThl HA OYPEHUE U MOIBEM
BOJIBI.

2.1.3 MoIHOCTh BOJJOHOCHOTO TOPU30HTA: TOTCHIHMATIBHBIN JCOUT CKBAKUH; 3arachl.

2.2 KadyecTBeHHBIC TTApAMETPHI

2.2.1 Munepammanust (CyXOol OCTaTOK): npecHble Bomel (< 1 /1) — mUThEBOE
BOJIOCHA0)KEHHUE, OPOILICHUE BCEX KYJIBTYp; coJjoHoBarbie (1-3 /i) — orpaHMYeHHOE MCIOIb30BaHUE
JUTSL OPOIIIEHHS (COJIEyCTONYMBBIC KYJIBTYPHBI). COJIeHbIE (> 3 T/71) — OrpaHUYEHHOE MCII0JIb30BAHKE JIIsI
KHBOTHOBO/ICTBA.

2.2.2 XuMHYeCKHWA THUN BOA: - THAPOKapOOHATHBIE — ONArompusTHBIE; Cylb(aTHblE W
XJIOPUJTHBIE — PUCK 3aCOJICHHS TIOYB.

2.2.3 Crneundudeckre 3arpsA3HUTEIIA: HUTPAThl (arPOr€HHOE 3arps3HEHHE), XKeie3o, (rop,
TSDKEIIbIC METAJLIIBI.

2.2 YcnoBus 3ajeraHus M 3allUIICHHOCTh. TIyOWHA 10 KpoBmHM ropu3oHTa: Omnpemenser
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3arparbl Ha OypeHHe, HallM4ue BOJOYHOPOB: 3allluTa OT 3arpsA3HEHUs, HAIOPHBIA PEXUM, 30HBI
MUTaHUA U PasTpy3Ku: PecypcHblil MOTEHIMA, YSI3BUMOCTb.

3. XapakTepucTHKa BOJOOOECIICUCHUS CEIbCKOXO3SMCTBEHHBIX PAOHOB 10 JTaHHBIM
TUIPOTE0JIOTHUECKUX KapT

3.1 OtieHka pecypcHO# 0a3bl MOA3EMHBIX BOJ:

3.1.1 OnmnpeneneHne 5SKCIUTyaTalMOHHBIX 3allacOB HCIOJIb30BaHUE JaHHBIX O MOJIyJIe
MTOJI3EMHOTO CTOKA; OIIEHKa M0 BOJOHOCHBIM KOMIUIEKCAM; COIOCTaBJICHHE C TIOTPEOHOCTIMHU.

3.1.2 BanaHcoBble pacueThl MPHUXOJHAs YacTh: MHQWIBTPALMOHHOE MHUTAHUE, PACXOAHAsS
4acTh: €CTECTBEHHAs pas3rpy3Ka, CyIMECTBYIONINI BOJOOTOOp, IEPCIIEKTHBHOE BOIOTIOTPEOICHHE.

3.2 OueHka KauecTBa BOJBI ISl CETbCKOX03IHCTBEHHBIX HYXKI!

3.2.1 Kputepuu oreHku (tabdi. 4)

Tab6muia 4 — OCHOBHBIC KPUTEPHUH OIEHKH KAa4eCTBA BOJIBI:

OOmas Kputnueckuii mokasarenb A OpoleHHsA (3acOJi€HHE MOYB) U THThA
MUHEpaTH3aIus ckota. O0braHO Tpebyercss < 500-1000 mr/m, MOBHIIIEHHOE COACpPKAHKE
(cyxoit ocTaTok) (> 3000 mr/m) orpaHUYEHO TPUMEHUMO.
Boopo s OntrmanbHBIN qUana3oH s OONBIIMHCTBA KYJIbTYP M KMBOTHBIX — 6,5
p —8,5. Kucnas wnm cuiipHOIIENOYHAs BoJa MEHseT PH mMouYBBI M CHIDKaeT
NOKa3aTelb
YCBOCHHE MUTATEIbHBIX BEILECTB.
. | KoHueHTpauusi HaTpusi, XJOPHIOB U CyJIb(}aTOB OTPaHUYMBACTCS JUIS
Cognepxanue  cojieit b ThI, p Y Ucp p .
NPEAOTBpPAIICHHS] TOKCUYHOCTH Y PAacTeHHH U KUBOTHBIX (HaTpuit < 70
(KaTHOHBI/aHUOHBI )
Mr/11, xsopuabl < 30 MT/1T A1 TUTHSA).
A3zoTtHcThIe ConeprxaHyue HUTPATOB ISl )KUBOTHBIX MOJKHO ObITh < 20-50 mr/m, Tak
COCIMHEHUS: KaK MPEBBIIICHUE TOKCHYHO.
Juis  KMBOTHOBOJICTBA  00s3aTElCH  KOHTPOJb HA  IATOTCHHBIC
Mukpobuonorudeckue | MUKpOOPTaHU3MBI U siiilla TeTbMUHTOB. KOMM-UHIEKC B BOAE AJIS MTOCHUS
MO0KAa3aTenu HE JIOJDKEH TpeBbIaTh HopMaTuBbl (00bdHO < 10 B 1 7 Ans MIaXTHBIX
KOJIOJIIICB).
dusnueckue [Ipo3payHOCTh, 3amax, IIBETHOCTb, B3BEIICHHBIC BELIECTBA (BIMSAIOT Ha
MOKa3aTenn paboTy OpOCUTENHHBIX CHCTEM)

3.2.2 KaprorpadupoBaHue KavyecTBa  BBIICICHUE 30H C TMPECHBIMU, COJIOHOBATBIMU H
COJICHBIMHU BOJIAMH; 30HBI IOBBIIICHHOTO COJIEPXKAHUS HUTPATOB (CBS3b C CEIbCKOXO35HCTBEHHBIM
HCIOJIb30BAHHUEM); 30HBI C )KECTKHUMHU BOJAMU (TTPOOIEMBI [Tl BOJOTPOBOIHBIX ceTel).

3.3 O11eHKa JOCTYIMHOCTU U 3KCILTYyaTAIMOHHBIX BO3MOXXHOCTEH

3.1.1 I'myOuna 3aneranus u 3arpaTHOCTh: < 20 M — JOCTYIIHO JUIS MIAXTHBIX KOJIOALIEB M
Menkux ckBaxkuH; 20-50 M — CKBaKMHBI MaJOTO AMaMeTpa, ymepeHHble 3aTpaTel; 50-150 m —
rITyOOKHE CKBaXKHHBI, 3HAUYUTENbHBIC 3aTpaThl; 150 M — KanmuTambHBIE CKB2YKHUHBI, BRICOKHE 3aTPAThI,
TOJIBKO ISl LIEHTPAIM30BAHHOT'O BOJIOCHA0KEHHUSL.

3.1.2 YCTOHYMBOCTH pPECYpCOB:CTa0MJIbHBIC 3amachl (apTe3naHCKue OacceiiHbl); CE30HHO-
W3MEHUYHMBBIC (TPYHTOBBIC BOJBI C HHOWUIBTPAMOHHBIM MUTAHUEM); PHUCK HCTOILICHUS TPH
WHTEHCHUBHOM 0TOODE.

PesynbTatel uccienoBanus. CoriacHO JIETEH/E JTUCTAa THAPOTEOIOTHUECKoi KapThl M-38-
XXX (macmrrab 1:200 000), BbIZENAIOTCS CIEAYIOMIAE IEPBBIE OT TMOBEPXHOCTH BOJOHOCHBIE
ropusoHTsI (puc 1.):

1. Yerseptuunsie otiaoxenuss (Q). OCHOBHBIE BOJOHOCHBIE TOPH3OHTHI TIPEACTABICHBI
AJUTIOBHAJIBHBIMHU, O3EPHBIMH OTJIOKEHHAMHU. PacmpocTpaHeHbl B LEHTPATBLHOH W I0XHON dYacTu
kapTel. [lo XxapakTepy MHHEpanu3alud 3TO CIa0OMHHEPaIN30BaHHBIE WM CpEeIHHE TI0
MUHepaau3anuu Bojbsl. OTMeUaeTcsi BBICOKAs CTENEHb BOJAOHOCHOCTH JaHHBIX TOPH30HTOB, KOTOPHIE
SIBIISIFOTCS TJIABHBIM MCTOYHUKOM BOJIBI JUISl CEIBCKOTO XO3SIMCTBA JAHHOTO PErHoHa.

2. Heorenosble u naneoreHoBbie oTiaoxeHns (N,Pg). BogoHOCHBIE TOPU30HTBI PACIPOCTPaHEHBI
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JIOKAJBHO W HWMCIOT TEPEMEHHYI0 BOJOHOCHOCTh. B JaHHBIX OTJIOXKEHHUSIX YaCTO OTMEUYaeTCs
MOBBINICHHAsA MUHEpAaInU3alusa BOAbI

3. Menogsie u topckue ropu3ontsl (K, J). Bojbl 1aHHBIX TOPH30HTOB 3aJIeratoT riyoxe, 6osee
MHHEpAJIN30BaHbI 1 OTPAHUYCHHO HMCIOJIL3YIOTCA

[To MHuHEpaM3aIMy NOA3EMHBIX BOJI TI0 KapTe BBIACIICHBI 30HBI: J10 3 /1. 30HA MPECHOW BOJIBI
WM BOJ| C HU3KOW MUHEpaIH3alfe, MPUTOIHBIX I OOJIBIIUHCTBA BHIOB UCTONb30Banus; 3—10 r/im.
30Ha COJIOHOBATHIX (CpPEeIHEH COJICHOCTH), cllaboMuHepann3oBaHHbIX Box; 10—35 r/1. 30Ha CosleHBIX
Boa ; >35 r/m. 30Ha CONEHBIX, BBICOKOMHUHEPAIM30BAHHBIX BOJI, PACCOJOB, HEMPUTOTHBIX IS
OOJBIIMHCTBA LIEJIEH.

MuHepanuzanys TOJA3EMHBIX BOJ Ha JIAHHOW MECTHOCTH [0 MPOCTPAHCTBEHHOMY
pacrpeie/iCHHI0 HepaBHOMEpPHA: MEHEe MHHEpaM30BaHHBIC BOJBI PACIPOCTPAHEHBI HAa CEBEPO-
3amajie, CeBepe M IOro-BOCTOKE KapThl, 0oJice MUHEpAIN30BaHHBIC - HAa FOr0-3amajie B IEHTPE W Ha
BocTtoke. OCHOBHas TPUYMHA BBICOKON MHHEpAIM3alldd BOJ - OTO HWCIIAPEHUE, 3aCTOW BOJBI,
3aMKHYThIC BOJTHBIC CHCTEMBI.

OCHOBHOE HampaBJIiCHHE POCTa MHUHEpaIM3allMd — C CEeBepa Ha IOr, 3a HCKIYCHHEM
OOJIBIIIOTO TOJ3EMHOTO TPUPOTHOTO pe3epByapa MPECHON BOJBI HA Or0-BOCTOKE, CBA3aHHOTO C
MPUCYTCTBUEM 3/IeCh 3HAYMTEIBHOIO MacCHBa PBIH-TIECKOB, B KOTOPOM TOpHas mopoja o0jagacT
BBICOKYIO TIPOMYCKAMI[YI0 CHOCOOHOCTh W HHU3KOH KAMWIISIPHOW aKTUBHOCTHIO. Bbicokas
MHUHEpalIu3aluda BOA Ha APYTIUX ydaCcTKaxX CBsA3aHa C HAKOIUICHHUEM BOJbI B IMOHMKCHUAX U aKTUBHOU
KaUUTAPHOH JIESITENbHOCTBIO B YCJIOBUSX KpaiiHe apuIHOTO KITUMATA.

Haubosee OaronpusTHBIMH 30HAMH JUIS CEIbCKOTO XO3SMCTBA SIBJISIIOTCS CEBEPHBIC U
HEHTPaNbHBIC YaCTH KapThl, TJIe JOCTYIHBI BOJbLI C YMEPEHHOW MuHepaiu3anuei. FOxHble yacT ¢
BBICOKOMUHEPAITM30BaHHOW BOJIOH, C 3aCOJICHUEM IOYB U PUCKOM IMOATOIUICHUS SBIISIOTCS HaAUMEHEe
ONaroNpHUATHBIMHY TSI BEICHUS CETLCKOTO X035HCTBA.

OCHOBHBIMU THIPOTEOJIOTHYECKAMU TIpoOeMaMyd Ha JaHHOM KapTe CUYUTAIOTCS
BTOPUYHOE 3aCOJICHHE TOYB, MOATOIUICHHE HU3HMH, HEPAaBHOMEPHOCTh BOJ00OECTICUCHUS,
BBICOKAsi MUHEPAIN3AIUs BOJIBI B FO)KHBIX paliOHAX.

* M-38-XXX

Pucynok 1 — T'maporeosnoruueckas kapta M-38-XXX (macmta6 1:200 000)

3akmouenne. [[poBeI€HHOE MICCIIeOBaHNE TTOKA3aJI0, YTO TUIPOT€OIOrHUYEeCKUEe KapThl
macmraba 1:200 000 sBisroTcst 3G(HEKTHBHBIM HHCTPYMEHTOM JUISI KOMIDICKCHOM OICHKH
BOJI000ECTICYCHHS CENbCKOXO3SMCTBEHHBIX PAOHOB, MO3BOJISAS OJHOBPEMEHHO YYHUTHIBATH
pecypcHbBIE, KAaUeCTBEHHBIC U TIPOCTPAHCTBEHHBIE XapaKTEPUCTUKHU TIOA3EMHBIX BOJI.

AHnanmm3 ruaporeoyorndeckoi kaptel nucra M-38-XXX TO3BONMMI  YCTaHOBHUTH, HYTO
BOZ[OO6CCHGLICHI/IC TCPppUTOPpHUUN OmpeaACIACTCA J'II/ITOJ'IOFO'CTpaTI/IFpa(l)I/I‘-ICCKI/IM CTpOCHHUECM nu
MIPUPOJHO-KIIMMAaTUYCCKUMH  YCIIOBUSAMMU. OCHOBHBIM HMCTOYHHKOM BOZ[OCHa6)KCHI/IH SABIISIFOTCSL
BOAOHOCHBIC TOPU30OHTBI YCTBCPTUYHLIX OTJIO)KCHI/II\/'I, XapaKTeCpU3yromuecd OTHOCUTCIIBHO BBICOKOI
BOJIOOOMIIBHOCTRIO M YMEPEHHON MUHEpalIM3aIfiel, 9To MelaeT uX HanboJiee MepCreKTUBHBIMU IS
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CEeNTbCKOXO3SIICTBEHHOTO  HCIONB30BaHMs. B To ke Bpems Oonee TiIyOOKHE HEOTCHOBBIE,
MAJIEOT€HOBBIE U MEJIOBBIE TOPU3OHTHI MMEIOT OIpPaHHYEHHOE 3HAu€HHE BCJIEJCTBUE IOBBILIEHHOMN
MUHepanm3aud W OoJbIel TrimyOWHBl 3ameranus. [IpocTpaHCTBEHHOE pacmpesieleHne KadecTBa
MOJ3EMHBIX BOJ OTJIMYAETCS BBIPAKCHHOW 30HAIBHOCTHIO: HamOoyiee ONAaronpusITHBIC YCIOBUS
HaONIOZAOTCSI B CEBEPHBIX M LEHTPAIBHBIX YacTAX TEPPUTOPWH, TAE pPaCIpPOCTPAHEHBI
cnaboOMHHEpaNu30BaHHBIE BOJBI, TOTJa KaK IOKHbIE M TMOHW)KEHHBIE YYaCTKH XapaKTEPHU3YIOTCS
TTOBBINICHHON MUHEpan3aIiei, 00yCIOBICHHON UCTIapEHUEM, 3aCTOMHBIMA YCIIOBUSAMHU U Pa3BUTHEM
3aMKHYTBIX THAPOT€0JIOTHYECKUX CHCTEM.

YCTaHOBJIEHO, YTO HANpaBICHWE W3MEHEHHS THIPOTeOJOTHYECKUX YCIOBHHA IMOIIMHEHO
o01emMy TpagueHTy ¢ ceBepa Ha IoT, 1€ MPOMCXOIMUT MepPexXo] OT 30H MHUTAaHMS K 30HaM Pas3rpy3Ku,
COTIPOBOXAIOIIMICSA YXYIIEHHEM KadecTBa BOJ M POCTOM pHCKa 3acojieHHs mouB. MckmoueHnem
SBIISIFOTCS YYacTKU C XOPOLIO NPOHHUIAEMBIMH MEeCUaHBIMH MaccHBaMu (Hanpumep, PoiH-Tieckn), rae
(hopMUPYIOTCS JIOKAIbHBIE JTMH3BI TPECHBIX BO/I.

Takum oOpa3oM, BOJOOOECIIEUEHHE CEIbCKOXO3SMMCTBEHHBIX PAOHOB  HCCIEMYyEeMOM
TEPPUTOPUHU  SBJSIETCS. HEPaBHOMEPHBIM U TpeOyeT IudQepeHIMpOBAaHHOTO MOAXOAa K
WCTOJIH30BAHMIO MOI3eMHBIX BOJA. OCHOBHBIMU OTPaHUYMBAIONINMH (PaKTOPaMHU BBICTYIAIOT BBICOKAsS
MUHepanu3anus BoJ, BTOPUYHOE 3aCOJICHHE TO0YB, MOJITOMJICHNE U 3HAUMTENbHAsA TIyOHHa 3ajeraHus
BOZIOHOCHBIX TOPH30HTOB.

[Tonmy4yeHHble  pe3ynbTaThl — TOATBEPKAAIOT  HEOOXOTUMOCTb  HMHTETPald  JTaHHBIX
TUIPOTEOTIOTHUECKUX KapT ¢ coBpeMeHHbIMH [ MIC-TeXHOJIOTHsIME ¥ METOJaMH TPOCTPAHCTBEHHOTO
aHanmu3a JJI TOBBIIMIEHHS TOYHOCTH OLEHKH BOJHBIX PECYpCOB, PalMOHAIBLHOTO IIAHUPOBAHUA
OpOIIIEHUSI U OOECIEYeHHsT YCTOWYMBOTO DPAa3BUTHS CENBCKOTO XO3AWCTBA B YCJIOBHAX apHUIHOTO
KJIIMaTa.
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TYUIH

Maxkanana bareic Kazakctan 00JIbICEI MBICAIBIHAA aybLIIIAPYAIIBUIBIK ayAaHapPbIHBIH CyMEH
KaMTamachl3 eTilyiH kemreHai Oaramay yira 1:200 000 wacmiraOTarsl  THIAPOTEOIOTHSIIBIK
KapTajlap/Jpl Taianany omicTeMeci Heri3fieNreH. [ MAporeoNoTHsUIBIK KapTalapAblH TYpiiepi MeH
OJIapJIbIH Ma3MVYHBI KapacThIPBUIBIN, JKEPACThl CYyJapbIHBIH CyapMajbl CYJIaHIBIPY JKOHE Mall
[IapyanIbUIBIFGl  YIIIH KapaMIbUIBIFBIH AWKBIHIANUTBIH HEri3ri mapamerpiep (CyJbUIBIK, OpHAajacy
TEePEeHMIr, MHUHepaifaHybl) Oeiin kepceruireH. M-38-XXX maparbl KapTachlH Tajjnay HeETi3iHIe
CyMEH J>KaOABIKTayABIH HETI3ri Ke3l TOPTTIK Ke3eH IeriHmiiepi OOJBIT TaOBIIATBIHBI, OJapIbIH
MUHepainaHyel 3 T/I-re JeiiH JKeTEeTiHi, ajl TepeH TOPH3OHTTAp KHi KOFapbl TY3ABUIBIKIICH
CHIATTATATHIHBl aHBIKTATFaH. KEHICTIKTIK 3aHIBUIBIK aKBIHIANbI: CONTYCTIKTEri TYIIBI CyIapIbIH
KOPEKTeHY aiiMaKTapblHAH OHTYCTIKTETl JKOFaphl MHUHEPAJIaHFaH CYJIapJblH XKYKTEIy aliMaKTapblHa
JelinTi e3repic Oaiikanansl. Kyprak KIMMar skarmaiibiHga cy naiaanany bl capajiar )Kocmapiay xoHe
TOTBIPAKTHIH KalTajamMa COpTaHJaHYBbIH OOJAbIpMAy YIIiH JOCTYpJi KapTorpadusuiblK AepeKTepii
"'AXK-TexHoMmorusTapMeH HHTETpalysiIay KaKeTTUTIT JoIeIeH .

Tyiiin co30ep: 2u0po2eonocusIbIK Kapmanap, CymMeH KAMmamacsl3 emy, ayoll wapyaubliblk
ayoanoapwl, Jcepacmol cyrapvl, munepaioany, bamvic Kasaxcman obnvicel, I UC-mexnonoeusiap,
apuomi d#ca20aunap, ¢y candacvl, pecypcmolk, a1eyem.

907K 631.3:633.1

Tyaerenosa JI.K., a.uL¥.K., TOLEHT

«Kourip xan areiHaarsl barbic Ka3zakcran arpapiibIK-TeXHUKAJbIK YHuBepcutTeTd» KeAK,
Opaa k.

TPUTUKAJE JAKBLIBIH OCIPY MEH KUHAY/JIA MAIIMHAJIAP KYNECIH
JKETLIUIIPY ITH TAIMIUIITT

TYUIH
TpuTukane — >KOFapbl OHIMIINITIMEH JKOHE KOJNAHChI3 IKarjaiiapra Te3iMIUTIriMeH
epeKILIETICHeTIH acThIK MaKbUIbl. ATaqFaH MakajlaJa TPHUTHKAJIe TaKbUIBIH ©cCipy MeH J>KHHAayjAa
KOJIJAHBIJIATHIH MALTHHANAP JKYHECiH XKeTINNIpYyAiH THIMALTITN KapacTeIpbliaasl. 3epTTey OaphIChIHIA
3aMaHayd aybUl IIapyallbUIbIFBl TEXHUKAJIAPBIH TMalIadaHy apKbUIbl €HOSK OHIMIUIrIH apTThIpY,
KaHap-)KarapMall IIBIFBIHBIH a3aliTy JKOHE ©HIM CalachlH >KaKCcapTy MYMKIHIIKTEpi TalJaHibl.
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CoHbIMeH KaTrap, MallliHaIap KYHeciH OHTalIaHIbIPY apKbUIBI arpOTEXHUKAIBIK TaJanTapabl caKTay
JICHTel1 JKOFapbUIaAWThIHBI aHBIKTANBL. JKUHAY Ke31HJe acThIK IIBIFEIHBIH TOMEHJICTY JKOHE YaKbITThI
YHEMJIEy MaKCaThIH/AA JKEeTUIMIPIITeH TeXHOIOTHUSIIBIK IISHIiMIEP/IiH apTHIKIIBUIBIKTAPhl KOPCETIIII.
Hotwxecinne, TpuTHKalie OHIIPICIHAE THIMJI MAalIMHATIAP JKYHECIH KOJJIaHy SKOHOMHKAJIBIK
TYPFBIIAH THIMI €KeHi JSNeNAeH i. byl Tocim aypll mapyambUIbIFEl OHAIPICIHIH TYPaKThl JaMyblHA
XoHe 0ocekere KaOIeTTUIIriH apTThIpyFa bIKIaJ eTe/i.

Tyitin  ce30ep: mpumuxane, Mmawunarap oducyieci, MUiMOiliK, MeEXAHUKAIAHOBIDY,
azpomexHoI02usl.

ANNOTATION

Triticale is a grain crop characterized by high yield and resistance to adverse conditions. This
article examines the effectiveness of improving the system of machinery used in the cultivation and
harvesting of triticale. The study analyzes the potential for increasing labor productivity, reducing fuel
consumption, and improving product quality through the use of modern agricultural equipment. It is
also established that optimizing the machinery system enhances compliance with agrotechnical
requirements. The advantages of improved technological solutions aimed at reducing grain losses
during harvesting and saving time are demonstrated. As a result, it is proven that the use of an efficient
machinery system in triticale production is economically viable. This approach contributes to the
sustainable development of agriculture and increases its competitiveness.

Key words: triticale, machinery system, efficiency, mechanization, agrotechnology.

Kipicme. OHipaeri acThIK >XoHE XEM OHMIPICIH TYpaKTaHABIPY Kasipri TaHma aybul
HIapyallblJIBIFBl  OHIOIPICIHIH KapKBIHABI JaMybl MEH KIMMAaTTBIH e3repyl JKaFJailblHAa eric
IKANTapbIHBIH KYPBUIBIMBIH KaiTa Kapay[bl Tajamn eTeli. byj MoceneHi memnryae IaCTypii emec
HeMece a3 TapaliFaH aybll HIapyallbUIbIFbl JaKbULIAPBIH OHIIPICKe eHri3y/iH MaHbI3bl 30p [11,3].

OchiHmai mepCreKTHBANIBI TaKbUTIApABIH Oipi — TpuTuKane. OHBIH JoHI HET131HEH Mal a3bIFb
peTiHze *KoHe a3bIKTHIK eMec eHIMAepre IUKi3aT peTiHae naigananbuiaabl. JlereHMeH, TpUTHKaJICHIH
KOPEKTIK >KOHE TEXHOJOTHSIIBIK KACHETTEpi ol ¢ TOJBIK 3EPTTEIMETeH, OYJl OHBIH OHIIPICTIK
oNieyeTiH TOJBIK NalanaHyFa MYMKIHAIK OepMeni.

Conpaii-aKk Ky3JiK TPHUTHUKAJICHI OCIpYAiH arpOTeXHUKANBIK TOCUIZAEpi, COHBIH IIIIHAE
MallMHagap KYHeciH THIMII Mmaiaanany Mocelenepi KeTKUTKTI JeHreinae 3eprrenmered [1]. Aram
aiiTkaHaa, eric, KyTin-0amray >KOHE >KMHAY IPOLIECTEPiH MEXaHWKANaHABIPY ACHTreHiH apTThIpy,
MalllMHANap KYWECiH OHTAMNaHABIPY apKbUIBl eHOeK OHIMAUIIIH KeTepy JKoHe OHIIPICTIK
LIBIFBIHAAPABI a3aliTy ©3€KTi MacesenepAin 0ipi Oonbin Tadbmagsl. OcblFaH OalIaHBICTHI, YCHIHBIIBII
OTBIpFaH 3epTTey KYy3IiK TPHUTUKAICHI ecCipy JKoHE JKMHAy Ke3iHAe KOJIaHBUIATHIH MallldHaIap
KYHeCiH KeTUTHipyIiH THIMILTITIH Heri3aeyre 6arbiTTanrad [4,5].

3eprTey Makcatbl. JlocTypni JkoHe 3aMaHayd aybll IIapyallbUIBIFBl  TEXHHUKAJIAPHIH
CaJbICTBIpa OTBIPBIN, TPHUTHKAJIE MAaKbUIBIH ©cipy JKOHE JKMHAy Ke3iHIe MallnHajgap >XyHeciH
KETUTMIPYIiH THIMITI HYCKATapbIH aHBIKTAY.

MaTtepuangap MeH daicTep. 3epTTey )KYMBICH TPUTHKAJIEC ©CIpYy KOHE KUHAYAa MallHHAIap
JKYHECIH KeTIIIpyaiH THIMAUTITIH aHBIKTayFa OaFbITTANARL. 3epTTey OaphICHIHAA Keleci MaTepuaiap
nmaianaHpUIbl:  aybul mapyambuieirsl  MarmmHamaper  (TTJIH-5-35, C3-3,6, Claas, Acros);
arpoOTEXHOJIOTUSIIBIK KOPCETKIIITED; FhIIBIMU 9JICOMETTEp MEH CTATUCTUKAIIBIK aAepektep [6,7].

Koananblaran agicTep: TEOpUSUIBIK Tajnay - FBUIBIMH €HOEKTEpre, arpOTEXHOJIOTHSUIBIK
HYCKAyJBIKTapFa XoHE aybll MIapyallblUIBIFBl TEXHUKACHIHBIH CHITATTaMajlapblHa Tajiay »Kacajlibl;
CANBICTHIPMANBl  Tajlay - JSCTYPJi JKOHE 3aMaHayd MalluHalap KYWeCiHIH KepceTKimTepi
CaJIBICTBIPBUIIBI; €CENTIK-aHATUTHKAIBIK dJIic- 9pOip TEXHOJOTHSJIBIK Orepanusi OOHBIHINA TEXHHUKA
OHIM/ILTITI MEH KYMBIC YaKbIThI €CEeNTeIN .

Mpicanbl, arperat eHiMILTIr Keneci GopMyna GOHBIHIIA aHBIKTAIIBL:

BV-KE
10

W =
1)
myHna: W — enimainik (ra/car); B — sxymbic eHi (M); V — KO3FasbIC *KBUIIAaMABIFBI (KM/car);
K — maiiganany ko3¢ GunmeHTi.
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- DKOHOMHUKAJBIK Oarajiay ofici - MallMHanap >KYWeCiHiH THIMIUII Kejeci KOpCeTKITep apKbLIbl
Garamanms! [6,7].

Tanmay. Mawunanap orcyiieciniy Kypolivimbl. TpUTHKale IaKbUIBIH ©CIpY YHASpiciHIeri
MaIlrHanap xyieci e3apa OalIaHBICTHI arpOTEXHOJOTHSUIBIK OMEpaIusuIap KUBIHTHIFBIHAH TYPaJIbl.
ArairaH Xyiie TOIBIPaKTHl HETi3r1 eHey, ce0y, ericTi KyTin-0anTay, eHIMIi )KHHAY XKOHE OHBI CaKTay
Ke3eHACPiH KaMTHABI. OpOip Ke3eHae KOJIAaHBUIATBIH TEXHUKAHBIH CAlachl MEH THIMJIUIITI KaJIITbI
OHJIipic HOTIKECiHe Tikenel acep ereni [10,12].

Tonvipax onoey mawunanapsi. TOUBIPAKTBI OHAEY IHKYMBICTAPBl TPHUTHKANE oOCipy
TEXHOJIOTHSCHIHBIH 0acTaIlKbl KoHe MaHbBI3IbI Ke3eHi 0ok Tadbutanbl. Herisri enney ymnia [1JIH-5-
35 mapkaibl COKa KeHIHEH KOJITaHbUIaibl, o1 TombIpakThl 20—30 ¢M TepeHmIiKTe KBIPTHII, ©CIMJIIK
KaJIBIKTApbIH TONBIPAKKa CiHIpyre MYMKiHAIK Oepemi. Umsenbai KyabTHBAaTOpJIap TOMBIPAKTHl 25—
35 cM TepeHIIKTe KOICHITBIN, OHbIH TaOWFM KYPBUIBIMBIH CaKTayFa jkaFmai skacaizpl. by acipece
BUTFaJl CaKTay TEXHOJOTHSUIAPBIHAA THIMI. AJ JUCKLUTI TRIpMajap TOMBIPakThl 8—15 cMm TepeHmikTe
OHJIETI, ericTik OeTiH TericTei i KoHe cedyre KOMabl JKaraai KanblnracTeipans [8].

Ceby mawunanapvl dicone napamempnepi. Tputukane nmakpuUlbIH ceOy OapbIChIHIA
arpoTEeXHHUKAJIBIK TaJlalTapibl CaKTay MaHbI3bl. TYKBIM TOTBIPAKKa 3—5 CM TepeHJIIKTe ceOineai, Oy
oHBIH Oipkenki eHyiHe MyMKiHAik Oepemi. CeOy HopMacel TrekTapblHa 4-6 MIIH OHTINI [0H
MeJliepinae OenruieHeni, Oyl ©CIMIIKTEp/iH OHTAWIbl THIFBI3IBIFRIH KaMTaMmachki3 ereni. Karap
apajbIFbIHBIH 15 cM Oomybl eciMaikTepmiH OipKenki JaMmyblHa >KOHE KOPEKTIK 3aTTapabl THIMII
naiinananyslHa Jkarjall okacaiinel. CeOy skymbictapel C3-3,6 sxone C3C-2,1 cusikThl AacTypii
cenkimrepmen karap, Horsch sxeme John Deere cexinzi 3amaHayn eric KelleHmepi apKbUIBI JKy3ere
aceIpblIabpl. 3aMaHayd TEXHUKanap OipHelle omepauusHbl Katap OpbIHAAI, OHIIPICTiH THIMILTITiH
aprtTeIpazs [9].

Eeicmi kymin-6anmay mawunanapul. Ericti KyTin-0anrtay »KyMBICTapbl ©CIMAIKTIH KalbIThI
OCylH KaMmTamachl3 eTyre OaFbITTalfaH. Byl Ke3eHje MUHEepabl ThIHAUTKBINITAPB EHTI3Y,
apamILenTep MEH 3USHKECTepre Kapchl XMMUSUIBIK OHJACY JKOHE MEXaHUKAIBIK OHACY >KYMBICTApHI
xyprizineni. ThHAWTKBIITApAB €HTI3y YIIIH apHaibl THIHAWTKBI INAMIKBII — MarluHaiap
naijanaHpuiafbl, OJlap KOPEKTIK 3JeMEHTTepHiH OipKenki TapalyblH KaMTamachl3 eTemi. Al
OCIMIIKTEpIli KOpFay YILIIH OYpIKKIIl TeXHUKAIAp KOJAAaHBUIBIN, TpenaparTapAblH AN MeJepe
OepinyiHe MyMKIHIIK Kacanpl.

JKunay mawunanapol. TpuTHKale NaKbUIBIH JKWHAY aybUl NIApyallbLIBIFBI OHIIPICIHIH €H
KayanTel Ke3eHepiHig Oipi Oonbin TaObmaabl. byl kKe3eHe aCTHIKTHIH IIBIFBIHBIH a3alTy KoHE OHIM
carachlH CaKTay Herisri Tamam 6ousin ecenteneni. Kunay skymbictapbl Claas mapkasibl koMbaiHmap
apKbUIbI XKYPri3iUIreHae Korapsl OHIMIUTIK MMeH camaibl 6acTeipy KamTamachi3 etinemi. John Deere
KoMOalHIapel aBTOMATTAaHIBIPBUIFAH OacKapy >Kyhelepi apKbUIbl JKYMBIC JQJJITiH apTTHIPHIIL,
TEXHOJIOTHSIIBIK TIPOIECTI OHTalmaHAbIpanbl. An ACr0S kKoMmMOalWHIaphl CaBICTHIPMANBI  TYPIE
KOJDKETIMALTIrIMEH XoHe TalijaliaHy IIbIFBIHIAPBIHBIH TOMEHITIMEH epeKILeNIeHIl, apyambUIbIKTap
YIIiH THIMI TIeTTiM O0IBITT TaObIIa k.

3eprrey HoTHAKeNEpi. JKypriziiareH 3eprreyiep HOTHXECIHAE NOCTYPl JKOHE JKETUAIPIITeH
MaluHaIap JKYHECiH CABICTRIPY TPUTHKAIIC ©Cipy THIMIITITIHIH aWTapJIbIKTal apTaTEIHBIH KOPCETTI.
Aran aiiTKaH7a, 3aMaHayHd MalllMHAIAP JKYHECiH KOJJaHy HOTHXKECIHJIe OHIMILIIK OpTa ecereH 22—
25 1/ra geHreine JACHiH JKETIM, AOCTYPIIl TEXHOJIOTHIMEH CajbICThIpFanaa mamamen 15%-ra sxorapbl
0onnbl. CoHBIMEH KaTap, aHapMmaii mblFbiHbl 25-30 n/ra neHreiiinen 18—22 n/ra aeliiH TeMeHuen,
mamMamer 25%-ra yHemzenai. EHOek MIbIFBIHAAPHI 1a alTap bIKTal KeIcKapbin, 12—14 agam/carartad
8-10 amam/caratka aeitin TemeHaeni, 0yi1 mamamen 30%-ra azaiiranbiH kepceresni. OCbl HOTHKeENEp
MallluHAaJap KYHECIH RKeTUIIPyAiH OHAIPICTIK THIMALTIKKE OH 9cep ETETIHIH AJeICHII.

TeXHONOTHSIIBIK TPOIECCTEPIIH OHTAMIAHABIPBUTYBl TOIBIPAK KYPBUIBIMBIH CaKTay MEH
TYKBIMHBIH OipKeJKi oHyiH KamMmTamachl3 erei. COHBIMEH KaTap, THIHAWTKBIII TTIeH arpOXUMHUKATTap bl
JION MOJIIEp/Ie €HTi3y pecypcTapabpl THIMII MalaiaHy MeH DKOJIOTHSIIBIK KayilCi3miKTi apTThIpyFa
MYMKIHIIK Oepeni. 3epTrey OapbiChIHIa 3aMaHayd MallMHANAp >KYHeci eHAIPICTIK MIBIFBIHIAPIBI
a3afThI KaHa KOWMail, OHIM camachlH apTTBIPYFa, TEXHUKAIBIK KBI3MET KOPCETYy MeEH JKOHIEY
IIBIFBIHAAPBIH TOMEHACTYTe MYMKIH/IIK OepeTiHi ToJeaCHI.

Kopbiteinabl: TpuTukane AakbpUIBIH O©CIPY JKOHE XUHAYAA MAIlWHANAP JKYHECiH >KeTUIIipy
OHIMAUTIKTI alTapiabIKTail apTTHIpaAbl KOHE OHMIpIC THIMIUNMH >KOFapbUlaTaibl.  3aMaHayd
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TEeXHHUKAJIAp/Ibl Koygany eHoek eHimainirid 30%-Fa apTTHIPHII, XKaHapMail MEH pecypcTap HIBIFBIHBIH
enayip TeMeHnereni. MammHanap >KyWeciH KeTUIIipy apKbUIbl SKOJOTHSUIBIK THIMAUIIKTI cakTay
MYMKIHZIT TYyBIN, ayblJ MapyalbUIBIFbl OHAIPICIHIH TYPAKTH TaMybIHA yiec Kocaabl. JKeTinaipinreH
MalllMHaJap JKYHeciH eHrily JKOHOMHKAIBIK TYPFBIAAH THIMAI OOJBIN, HIapyallbUTBIKTAPIbIH
Kap KbUIBIK TIBIFBIHIAPEIH a3alTajbl, al oHIM carackl MEH OHIMIUTIKTI apTTHIPY apKbLUIBI HAPBIKTAFBI
Oocekere KaOIIETTUTIKTI KyIISHTEI.

HANUJAJAHBLIFAH OIEBUETTEP TI3IMI
1.I'pabosert A.1. Kpoxmans A.B. Ceneknus TpUTHKAJE TIPH YCHICHAH 3aCyX: METOMBI M pe3yJIbTaThl//
Posp TpuTHKane B cTaOMIM3auMy MIPOU3BOJCTBA 3€pHA, KOPMOB M TEXHOJOTUH UX HCIIOIb30BAHUS:
Martep. MeXJIyHap. HayqHO-NpakT. KoH(. - Poctos-Ha-/lony, 2016. — Yacts1.C 28-39

2.AiinabexoBa b.A., VYpazammes P.A., bymaroBa K.M, Tamxubaes [.I'., Uzyuenue
KOHCTAHTHBIX JIMHUU spoBOW TpuTHkaie // Ponb TpuThKane B cTaOWIM3allMKM MPOU3BOJCTBA 3epHA,
KOPMOB M TEXHOJIOTHMM WX HCIOJB30BaHUs: MaTep. MEeXAyHap. HAy4yHO-TIpakT. KoH(. - PocroB-Ha-
Hony, 2016. — Yacts 1.46-51

3.KoBrynenko b.B. Tpurukane kynprypa Oomnpimmux Bo3MokHocted/ Tpurukame Poccum.
Cenexnusi, arpoTeXHUKA, HCIIOJIb30BAHUE CBHIPhS M3 TPUTHKANE.. MaTepHaslbl 3aceaHUsl CEKIHH
tputukaie PACXH. - Pocros-Ha-/{ony- 2008. - Beimr. Ne3. - C.229-233.

4. KoeryHnenko B.f. Tumodeer B.b. Bo3enbsiBaHue TpuTHKaNE - YKPEIUICHUE KOPMOBOH 0a3bl
®uBOTHOBOACTBA Ha KyOanu / Tp. KyOaHCKOrO rocyaapCTBEHHOTo arpapHoro YHuBepcutera /
Ky6I'AY.- 2008. - Boin. Ne 4 (13).- C. 83-89.

5.Cyxanbepmuna JI.X.McxomHprii Marepuan Ui CENEKIMM O3WMOTO TPHUTHKAIEC Ha
NPOAYKTHBHOCTE M KauecTBo 3epHa./ JI.X, Cyxanbepnuna, JI.K Tynerenosa, A.JK.Typbaes //HoBoctu
Hayku Kazaxcrana. Hayuno-texunueckuit coopuuk, Ne, 2013,¢.155-159

6.Pynenko M.U., lutosa N.I1., Kopreituyk B.A., Mankuna P.M. Meroandeckue ykazaHus
BUP 1o u3ydyeHno MUPOBOH KOJUIEKIMHU TineHuIp!. - J1., 1978. — 33 c.

7.®enun M.A. Meroauka TOCyJapCTBEHHOTO COPTOUCHBITAHMSA CEJBbCKOXO3SIHCTBEHHBIX
KynbTyp. — M.: U31-Bo Arponpomusmar, 1985. — 263 ¢

8.Kouypko, B.M. ArporexHuueckue OCHOBBHI (OPMHUPOBAHMS YPOXKAWHOCTH O3UMOTO
TPUTHKAJIE Ha JIEPHOBO-TOJN30JIMCTHIX JIETKOCYTJIMHUCTBIX TI0YBaxX: /aBTOpeQd...JOKTOp C.-X.HayK.
- XKomuno, 2002.-307¢

9. Marciniak A., Obuchowski W., Makowska A. Technological andnutritional aspects of
utilisation of triticale for extruded food production // Food Science and Technology. 2008. V. 11.
P.3-7.

10. Lekgari L.A., Baenziger P.S., Voger K.P., Baltensperger D.D. Identifying Winter Forage
Triticale (xTriticosecale Wittmack) Strains for the Central Great Plains // Crop Science. 2008. V. 48.
P. 2040 — 2048.

11. Bumerac E., bayep P. Tpurukane — nepBasi 3epHOBasi KyJbTypa, CO3aHHAs YeIOBEKOM /
nep. ¢ auri. M.B. EBrenseBa. M.: Kosoc, 1978. C. 162 — 168.

12. I'mymkoB U. H., babensimesa H. B., Jlememkuna B. B. [ ap.] Ocobennoctu ybopku
3€PHOBBIX KYJBTYpP C HCIIOJIb30BaHHEM COBPEMEHHO# arporexHuku // IHHOBaIMOHHBIE TEXHOJIOTHH B
arpoNpOMEBIIIIEHHOM KOMIDIEKCE — CETOIHS W 3aBTpa . MaTepuasbl /-oi MexayHap. Hayd.-IIPaKT.
koH}., 'omens, 17 HostOpst 2023 roga.

REFERENCES

1.Grabovets A. I. Krokhmal A.v. Triticale fetura in siccitatibus auctis: methodi et eventus / /
munus triticale in productione frumenti stabiliendo, pascendo et technologia eorum usus: mater.
internationalis scientia et practica conf. Rostovia-On-Don, 2016. Pars 1.Fasciculo 28-39

2.Ainabekova B. A., Urazaliev R. A., Bulatova K. M., Tadjibaev D. G., Studium assiduarum
linearum veris triticalis / / munus triticale in stabilizatione productionis frumenti, pascendi et
technologiae eorum usus: mater. internationalis scientia et practica conf. Rostovia-On-Don, 2016.
- Pars 1.46-51

3.Kovtunenko B. V. triticale culturae magnae Occasiones/ Triticale Russiae. Fetura, technicae
agriculturae, et usus materiarum rudium ex triticali.; materiae conventus de sectione TRITICALI RAS.
Rostovia-on-Don, 2008. - Vol. Ne3. - P. 229-233.

105



4. Kovtunenko V. Ya. Timofeev V. B. cultura triticalis - confortans basim agriculturae
animalis In Kuban / Tr. Universitas Agriculturae Cubanae Civitatis / KubGAU.- 2008. - Vol. Ne 4
(13).- Pp. 83-89.

5.Sukhanberdina L. H. Fons materialis feturae hiemalis triticalis ad fructibus et qualitatis
frumenti./ L. H., Sukhanberdina, D. K. Tulegenova, A. J. Turbaev / / Scientia Nuntium Casachia.
Collectio scientifica et Technica, n., 2013, pp. 155-159

6.Rudenko M. L., Shitova I. P., Korneychuk V. A., Malkina R. M. Emendatiorem guidelines
pro studio mundi triticum collectio. - L., 1978. - 33 p .

7.Fedin m. A. methodus status varietas probatio frugum agriculturae.  Moscoviae:
Agropromizdat Libellorum Domus, 1985. — 263 secundis

8.Kochurko, V. i. fundamenta Agrotechnica formationis triticalis hiemalis cedunt in sod-
podzolicis lucis pinguibus terrae: / abstractum ...Doctor Scientiarum Agriculturae.- Zhodino, 2002.
- 307c

9. Marciniak A., Obuchowski W., Makowska a. technologicae etnutritionales rationes utendi
triticalis ad productionem cibi extruditur / / Cibus Scientiae et Technicae artis. 2008. V. 11. P. 3-7.

10. Lekgari L. A., Baenziger PS, Voger K. P., Baltensperger D. D. Identifying Hiems
Pabulum Triticale (Xtriticosecale Wittmack) Modos centralis Pro Magnis Campis / / Seges Scientiae.
2008. V. 48. P. 2040-2048.

11. Villegas E., Bauer R. Triticale-prima seges frumenti ab homine creata / ex anglica
translata. M. B. Evgenieva. Moscoviae: Kolos Publ., 1978. Pp. 162-168.

12. Glushkov I. N., Babenysheva N. V., Lemeshkina V. V. [et al.] Features of harvesting grain
crops using modern agricultural equipment // Innovative Technologies in the Agro-Industrial
Complex: Today and Tomorrow : Proceedings of the 7th International Scientific and Practical
Conference, Gomel, November 17, 2023.

PE3IOME

Tputukaine — 3€pHOBas KyJbTypa, OTIMYAIOIIAACS BBICOKOH YpOXKaWHOCTBIO U
YCTOMYHUBOCTBIO K HEOJIArONMpUATHBIM YCIOBUSAM. B maHHOU cTaTthe paccMarpuBaetrcs 3P GekTHBHOCTH
COBEPIICHCTBOBAHMS CHUCTEMBl MaIllMH TpPU BO3ACIBIBAHUM U YOOpKe TpuTHKame. B  Xxome
HCCIIEIOBAHMsI MPOAHAJU3UPOBAHbl BO3MOXKHOCTH  TOBBIUIEHUS POU3BOJIUTENBLHOCTH TPYHa,
CHIDKEHMSI pacxo/ia TOIJIMBA U YIY4YUICHUS! KayecTBa MPOAYKIUH 3a CUET MPUMEHEHHUS] COBPEMEHHOM
CEIbCKOXO3SIUCTBEHHOW TEXHUKUA. Takke yCTaHOBIEHO, YTO ONTUMHU3AIUs CHUCTEMBbl MAallUH
crocoOcTByer Ooiee TIOTHOMY COOJNIOJIEHWIO  arpoTexHH4Yeckux TpeOoBanuil. IlokazaHsel
MPEUMYLIECTBA YCOBEPLIEHCTBOBAHHBIX TEXHOJIOTUYECKUX PEUIEHWM, HalpaBJIEHHBIX HAa CHUYKEHHE
MoTeph 3epHa Npu yOOpKEe W IKOHOMHIO BpeMeHH. B pesympraTe M0Ka3aHO, YTO HCIIOJNB30BaHUE
3¢ ()eKTUBHON  CHUCTEMBI MallMH B  TPOU3BOJACTBE TPUTUKAIC  SBISCTCS  AKOHOMUYECCKH
nesecoo0pasHeIM. JlaHHBIN TOIX0]] CIOCOOCTBYET YCTOMYMBOMY PAa3BHTHIO CEIBCKOTO XO3SHCTBA U
MOBBIIICHUIO €r0 KOHKYPEHTOCIOCOOHOCTH.

Knioueevie cnosa: mpumuxane, cucmema MauwiuH, dQOeKmusHoCHb, MEXAHUAYU,
acpoOmexHoN02Usl.
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GREEN SYNTHESIS OF 2-AMINOPURIN DERIVATIVES AND THEIR APPLICATION IN
ENVIRONMENTALLY SAFE AGROCHEMICALS

ABSTRACT
This study focuses on the green synthesis of 2-aminopurine derivatives using environmentally
friendly methods and sustainable reagents. The obtained compounds were evaluated as potential
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agrochemicals with low toxicity and high biodegradability. Results indicate enhanced plant growth
and resistance to stress factors. These derivatives offer promising alternatives to conventional
pesticides, contributing to safer and more sustainable agricultural practices.

Keywords: 2-aminopurine, green synthesis, eco-friendly agrochemicals, plant growth
regulation, biodegradability, sustainable agriculture

Introduction. The growing demand for sustainable agricultural practices has intensified the
search for environmentally safe alternatives to conventional agrochemicals. Excessive use of synthetic
pesticides and fertilizers has led to serious ecological problems, including soil degradation, water
contamination, and the development of resistant pest populations. These challenges highlight the
urgent need for green chemistry approaches that minimize environmental impact while maintaining
agricultural productivity[1,2,3].

In this context, purine derivatives have attracted considerable attention due to their biological
relevance and structural versatility. Among them, 2-aminopurine is a nitrogen-containing heterocyclic
compound that exhibits significant biochemical activity and serves as a valuable scaffold for the
synthesis of biologically active molecules. Its structural similarity to naturally occurring purine bases
enables it to interact effectively with plant metabolic pathways, making it a promising candidate for
agrochemical applications[4\.

Green synthesis methods play a crucial role in developing such compounds. These approaches

emphasize the use of non-toxic solvents, renewable raw materials, mild reaction conditions, and
energy-efficient processes. Compared to traditional synthetic routes, green synthesis reduces
hazardous waste generation and improves overall process sustainability. The application of catalytic
systems, aqueous media, and solvent-free techniques further enhances the ecological compatibility of
the synthesis of 2-aminopurine derivatives [5].
Recent studies have demonstrated that derivatives of 2-aminopurine can function as plant growth
regulators and stress-protective agents. They are capable of stimulating seed germination, promoting
root and shoot development, and enhancing plant resistance to both biotic and abiotic stresses.
Moreover, their potential antimicrobial activity contributes to reducing the need for chemical
pesticides, thereby supporting integrated pest management strategies[6].

Therefore, the development of green synthetic routes for 2-aminopurine derivatives and the
evaluation of their agrochemical potential represent an important direction in modern sustainable
agriculture. These compounds combine biological efficiency with environmental safety, offering
nepcrekTussl (prospects) for reducing chemical load and improving agroecosystem stability.

Materials and Methods. In this study, environmentally friendly methods were applied for the

synthesis and evaluation of 2-aminopurine derivatives as potential eco-safe agrochemicals.
Analytical grade 2-aminopurine was used as the starting compound. Green synthesis was carried out
using non-toxic solvents such as water and ethanol, and in some cases under solvent-free conditions.
Organic acids (e.g., succinic acid, citric acid) and mild catalysts were employed to obtain derivatives
through reactions such as salt formation, acylation, or condensation. The reactions were performed at
relatively low temperatures (40-80 °C) with continuous stirring to ensure energy efficiency and
minimal environmental impact. The resulting products were purified by recrystallization from ethanol
or water and dried under vacuum.

The synthesized compounds were characterized using standard physicochemical techniques,
including melting point determination, infrared (IR) spectroscopy, and UV-visible analysis. These
methods confirmed the formation and structural features of the obtained derivatives.

For biological evaluation, seeds of selected crops (e.g., wheat and cotton) were used.

The seeds were treated with aqueous solutions of synthesized compounds at concentrations of 0.1%,
0.01%, and 0.001%. Untreated seeds served as a control, while a commercial plant growth regulator
was used as a reference. Germination experiments were conducted under controlled laboratory
conditions (temperature 25 °C, adequate humidity), and parameters such as germination rate, root
length, shoot length, and biomass accumulation were recorded.

The antimicrobial activity of the compounds was assessed using the agar disk diffusion
method against selected phytopathogenic microorganisms. The diameter of inhibition zones (mm) was
measured to determine the level of activity.
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Table 1 — Experimental variants and evaluation parameters

x|

Parameter

| Condition/ Variant |

Evaluation method / Indicator

[4]

Test compounds

| 2-aminopurine derivatives |

Structural analysis (IR, UV-Vis) \

2]

3

4

Concentration H 0.001% M Germination and growth stimulation \
Concentration H 0.01% M Optimal biological activity \
Concentration [ 0.1% | High-dose effect evaluation |

5|

Formulation

| Hydrogel-based system

| Controlled release, prolonged effect |

g

Control/Reference

Control + commercial
regulator

Comparative efficiency

optimal dosage.Morphological analysis revealed that root and shoot growth

Results and Discussion. The obtained results confirm that 2-aminopurine derivatives
synthesized via green chemistry approaches exhibit significant biological activity and can serve as
environmentally safe agrochemical agents.Firstly, the germination tests showed a clear positive effect
of the synthesized compounds on seed viability. Compared to the control (70-75%), treated samples
demonstrated an increase in germination rate up to 88-94%, with the most pronounced effect observed
at a concentration of 0.01%. Lower concentration (0.001%) provided moderate stimulation, while
higher concentration (0.1%) resulted in a slight decrease in efficiency, indicating the importance of

approximately 20-30% in treated plants.
The enhanced development of the root system suggests improved nutrient and water uptake,
which is particularly important under stress conditions. Biomass accumulation also increased
significantly, reaching up to 25-35% higher than the control group. The antimicrobial activity of the
synthesized derivatives was evaluated using the agar disk diffusion method. The inhibition zones

ranged from 10 to 17 mm,

increased by

indicating moderate to strong activity against phytopathogenic

microorganisms. This suggests that the compounds not only promote plant growth but also contribute
to plant protection by suppressing pathogenic organisms.
In addition, hydrogel-based formulations demonstrated superior performance compared to free
compounds. The controlled release mechanism ensured a gradual supply of active substances,
resulting in prolonged biological activity and reduced application frequency. This approach minimizes
chemical losses and environmental contamination, aligning with the principles of sustainable
agriculture fig 1.
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From an ecological perspective, the synthesized 2-aminopurine derivatives showed high
biodegradability and low toxicity, which reduces the risk of accumulation in soil and water
ecosystems. Their use can significantly decrease dependence on synthetic pesticides, thereby lowering
environmental load and improving agroecosystem stability.

Overall, the results indicate that 2-aminopurine derivatives possess dual functionality as plant
growth stimulators and eco-friendly protective agents. Their integration into green agricultural
technologies offers a promising pathway toward reducing pesticide usage while maintaining crop
productivity and environmental safety.

Conclusion. The study demonstrates that 2-aminopurine derivatives synthesized via green
chemistry approaches exhibit significant potential as environmentally safe agrochemical agents. The
results confirm that these compounds effectively enhance seed germination, promote root and shoot
development, and increase biomass accumulation, with the optimal effect observed at a concentration
of 0.01%. In addition to their growth-stimulating properties, the derivatives show notable
antimicrobial activity against phytopathogenic microorganisms, contributing to improved plant
resistance. The incorporation of hydrogel-based formulations further enhances their efficiency by
obecrnieunBas controlled release and prolonged action. Due to their low toxicity, biodegradability, and
compatibility with natural plant metabolic processes, 2-aminopurine derivatives can serve as
sustainable alternatives to conventional pesticides. Their application supports the development of eco-
friendly agricultural technologies and contributes to reducing environmental pollution while
maintaining crop productivity.
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TYWUIH

byn 3eprreyme «oKachll XHMHS» KaFWAaTTapblHA COHKEC CHHTE3NIENITCH 2-aMHHOIYPUH
TYBIHABUIAPBIHBIH OUOJOTHSIIBIK OENCEHUTIrT MEH SKOJOTHSUIBIK KayilCi3liriH KeHIeHIl Typhe
Oarajayra apHaJFaH. 3epTTEY HOTIKEIEpl aTaJFaH KOCBUIBICTAPIBIH TYKBIMIAPIBIH OHTIMITITiH
apTTHIPBIN, TaMbIpJIap MEH OPKEHAEPIiH KapKbIHABI ©CYiH BIHTaJaHIBIPAThIHBIH, COHAANW-aK ©CIMAIK
OMOMAacCachlHbIH KHHAIYBIH e1oyip KeOelTeriHiH kepcerti. EH xorapel Tuimainik 0,01%
KOHIGHTpauusaa  aHbikTanapl.  CoHbIMEH — Karap, Oyl TyblHABUIAp  (UTOMATOreHIl
MHUKPOOPTraHU3MACPIe Kapchl aWKbIH MHKPOOKa Kapchl OCJICEHIUTK TaHBITHIN, ©CIMIIKTEPIIH
aypyjapra Te3IMJUITiH apTTRIpyFa BIKMANn eTedi. [ uaporenpiik skyHenmepni KolmaHy OenceHmi
3aTTapAbIH OipTiHAeN jkoHe OaKbUIaHATBIH OOCAll IIBIFYBIH KAMTaMachl3 €Till, OJaplIblH Y3aK Mep3iMIi
ocepin kymedTeni. JKammel anFaHna, TOMEH YBITTBUIBIFBI MEH JKOFaphl OHOAerpajalysiany
KaOiNeTiHIH apKachlHIa 2-aMUHOMYPHH TYBIHABUIAPHI AOCTYPJi MECTUIHUATEP. ilIiHapa aaMacThipa
aJlaThIH, SKOJOTHSUIBIK TYPFBIIAH Kayilci3 opi Ooylamiarbl 30p arpOXUMMSUIBIK areHTTEp peTiHIe
KapacThIPbUTYbl MYMKIH.
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Tyiiin  ce3dep: 2-aMuHONYPUH, IJICACLLL  CUHME3, IKOJOSUANLIK MA3d — A2POXUMUS,
ociMOixmepoiy ocyin pemmey, OUOBLOBIPAMBIHOBIK, MYPAKMbL AV UUAPYAUBLIBIEDL.

PE3IOME

B [naHHOM HCClieIOBaHMM W3ydaeTcsl OWONOTHYecKas aKTUBHOCTh W OKOJOTHYECKas
0€301aCHOCTh TMPOU3BOJIHBIX 2-aMHHOIypHUHA, CHHTE3UPOBAHHBIX C MCIOJIB30BAaHHEM METOI0B
"3emmeHoN XuMuH". Pe3ynbTarhl MOKAa3bIBAIOT, YTO JTH COSAWHCHHS 3HAYUTCIHHO TIIOBBHIIIAIOT
BCXOKECTh CEMsH, a TaKkKe POCT KOpHEH W MOOEroB M YBEIMYMBAIOT HAKOIUIEHHE OHOMACCHI.
Haubomnbmas s dexTuBHOCTS Habmoaanack mpu konuenrpamuu 0,01%.

[Ipou3BogHBIE TPOSBISIIN AHTUMUKPOOHYIO AaKTHBHOCTh B OTHOIICHWW (DUTOMATOTCHHBIX
MHUKpPOOPTaHU3MOB, TEM CaMbIM IOBBIIIAS YCTOWYMBOCTh pacTeHH K Oone3HsM. lcromb3oBaHue
THIPOTENEBBIX CHCTEM O0ECleunBaeT KOHTPOJIMPYEMOE BBICBOOOKIEHHE AKTHBHBIX BELIECTB, UYTO
MPUBOJUT K JUTUTEIBHOM 3 (HEKTHBHOCTH.

B 1enom, Onaromapsi cBoel HH3KOM TOKCHYHOCTH M CIIOCOOHOCTH K OHOJIOTHYECKOMY
Pa3JI0KCHUIO, IIPOU3BOJHBIC 2'aMI/IHOHypI/IHa MOYKHO CUUTATh ICEPCIHCKTUBHBIMU 3KOJIOTHYCCKHU
YUCTHIMH arPOXUMHYECKHMHU CPEICTBAMHU, CIIOCOOHBIMH YACTHYHO 3aMCHUTHh TPATUIIMOHHBIC
TMECTUIIHUIEI.

Knwuesvie cnosa: 2-amunonypun, 3eienvlii CUHMES, IKOIOSULECKU YUCIMbLE ASPOXUMUKAMbI,
pezynayus pocma pacmenutl, OuopaznazaemMocmy, YCmouduugoe ceibekoe X03sucmeo.
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ENVIRONMENTAL BEHAVIOR AND METABOLIC PATHWAYS OF HYPOXANTHINE
IN AGROECOSYSTEMS

ABSTRACT

This study examines the environmental behavior and metabolic pathways of hypoxanthine in
agroecosystems. As a naturally occurring purine derivative, hypoxanthine demonstrates high
biodegradability and low toxicity. Its transformation in soil-plant systems involves enzymatic
oxidation to xanthine and uric acid. These processes contribute to nutrient cycling and reduce
environmental accumulation. The findings highlight its potential as an eco-friendly component in
sustainable agricultural practices.

Keywords: hypoxanthine, agroecosystems, biodegradability, metabolic pathways, eco-friendly
compounds, sustainable agriculture

Introduction. Modern agriculture faces increasing pressure to reduce environmental pollution
while maintaining high productivity. The extensive use of synthetic agrochemicals has led to soil
degradation, contamination of water resources, and disruption of natural biological cycles. These
challenges have intensified the search for naturally occurring, biodegradable compounds that can
function within agroecosystems without causing long-term ecological damage[1].

Hypoxanthine, a naturally occurring purine derivative, represents a promising candidate in this
regard. It is an intermediate product in the metabolism of nucleic acids and plays a key role in the
purine degradation pathway in both plants and microorganisms. Due to its endogenous origin,
hypoxanthine is readily integrated into biological systems and undergoes enzymatic transformation
into xanthine and subsequently uric acid. These processes are part of natural metabolic cycles and do
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not lead to the accumulation of harmful residues in the environment[2,3].

The behavior of hypoxanthine in agroecosystems is closely linked to soil microbiota and plant
metabolic activity. In soil environments, microorganisms actively participate in its transformation,
contributing to nitrogen cycling and improving soil fertility. Within plants, hypoxanthine may
influence metabolic processes associated with growth and stress response, although its role is less
pronounced compared to classical phytohormones.

Nevertheless, its presence in the purine salvage pathway suggests potential involvement in
cellular energy balance and adaptation mechanisms[4,5,6].

From an ecological perspective, hypoxanthine is characterized by low toxicity, high
biodegradability, and minimal risk of bioaccumulation.

These properties make it significantly safer than many conventional agrochemicals.
Furthermore, its compatibility with natural biochemical pathways reduces the likelihood of adverse
effects on non-target organisms, including beneficial soil microbes and plants.

Therefore, understanding the environmental behavior and metabolic pathways of
hypoxanthine in agroecosystems is essential for evaluating its potential as an eco-friendly component
in sustainable agriculture. Its integration into green agricultural practices may contribute to reducing
chemical load, enhancing nutrient cycling, and improving overall ecosystem stability.

Materials and Methodsso In this study, the environmental behavior and metabolic pathways
of hypoxanthine in agroecosystems were investigated under laboratory and model soil conditions.
Analytical grade hypoxanthine was used as the main compound. Experiments were conducted using
soil samples collected from agricultural fields and seeds of test plants such as wheat and cotton.

Hypoxanthine solutions were prepared in distilled water at different concentrations (0.001%,
0.01%, and 0.1%). The solutions were applied to soil and seeds to evaluate their transformation and
biological effects. Untreated soil and seeds served as control samples. To study metabolic pathways,
soil samples were incubated under controlled conditions (25 °C, optimal moisture).

The transformation of hypoxanthine into xanthine and uric acid was monitored over time.
Spectroscopic methods (UV-Vis) and standard chemical analysis techniques were used to identify
intermediate and final products.

For plant experiments, treated seeds were germinated in laboratory conditions. Germination
rate, root length, shoot length, and biomass accumulation were measured. Additionally, soil microbial
activity was evaluated indirectly by observing the rate of hypoxanthine degradation.

All experiments were performed in triplicate, and statistical analysis was carried out to assess
the significance of differences between control and treated variants.

Table 1 — Experimental conditions and evaluation parameters

Ne Parameter | Condition / Variant | Evaluation method / Indicator |
1 | Test compound Hypoxanthine | Chemical purity, UV-Vis analysis |
2 |Concentrations  0.001%, 0.01%, 0.1% | |Comparative assessment |
3 ||Soil conditions ‘Agricultural soil, 25°C, ‘Degradation rate
moisture

4 | Metabolic products | Xanthine, uric acid | Spectroscopic identification |
5 | Test plants |\Wheat, cotton | Germination and growth parameters |
6 \ Control HUntreated soil and seeds MBaseIine comparison \

Results and Discussion. The obtained results demonstrate that hypoxanthine exhibits
favorable environmental behavior in agroecosystems and undergoes efficient metabolic transformation
without causing harmful accumulation. The experimental data confirm that hypoxanthine is actively
involved in natural biochemical cycles and can be considered an environmentally safe compound.
Firstly, the degradation studies in soil showed that hypoxanthine is rapidly transformed under the
influence of soil microorganisms. Within 5-7 days, more than 70-80% of the initial compound was
converted into intermediate products, mainly xanthine and uric acid.
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This transformation follows the natural purine degradation pathway, confirming that
hypoxanthine does not persist in the environment. The absence of toxic residues indicates its high
biodegradability and ecological compatibility. Secondly, microbial activity played a key role in the
transformation process. Soils with higher biological activity demonstrated faster degradation rates,
suggesting that hypoxanthine can stimulate or at least support microbial metabolic processes.

This behavior is beneficial for agroecosystems, as it contributes to nutrient cycling,
particularly nitrogen turnover, and improves soil fertility. Plant-based experiments revealed that
hypoxanthine has a moderate but positive effect on seed germination and early growth.

Compared to the control (approximately 72-75% germination), treated samples showed an
increase to 80-88%, depending on concentration. The optimal effect was observed at 0.01%, while
lower concentrations (0.001%) produced mild stimulation and higher concentrations (0.1%) showed
no significant additional benefit.

Morphological parameters also improved under hypoxanthine treatment. Root length increased
by approximately 15-25%, while shoot growth showed an increase of 10-20% compared to the
control. This indicates that hypoxanthine may indirectly influence plant metabolic pathways, possibly
through its role in purine metabolism and energy balance.
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Biomass accumulation followed a similar trend, with treated plants showing an increase of up
to 20-30%. This effect can be attributed to improved nutrient uptake and enhanced physiological
activity. Importantly, no signs of phytotoxicity were observed at the tested concentrations, confirming
the safety of hypoxanthine for plant systems fig 1.

From an ecological perspective, the rapid conversion of hypoxanthine into xanthine and uric
acid ensures that it does not accumulate in soil or water. These metabolites are further integrated into
natural biochemical cycles or mineralized by microorganisms. As a result, hypoxanthine contributes to
maintaining ecological balance and does not disrupt soil microflora.

Conclusion. The results confirm that hypoxanthine exhibits favorable environmental behavior
and can be considered an eco-friendly compound in agroecosystems. Its rapid biodegradation through
natural metabolic pathways (hypoxanthine — xanthine — uric acid) prevents accumulation of harmful
residues in soil and water.

Experimental findings demonstrate that hypoxanthine moderately enhances seed germination,
root and shoot growth, and biomass accumulation, with the most effective concentration observed at
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0.01%. In addition, the compound shows antimicrobial activity against phytopathogenic
microorganisms, contributing to improved plant resistance.

Importantly, hypoxanthine supports soil microbial processes and nutrient cycling, particularly
nitrogen transformation, thereby improving soil fertility. Its low toxicity and compatibility with natural
biological systems make it a safe alternative to conventional agrochemicals.

Overall, hypoxanthine represents a promising component for sustainable agriculture, capable
of reducing environmental impact while maintaining plant productivity and ecological balance.
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TYHIH

Byn 3epTrey THIOKCAaHTHHHIH OFapbl OHoAerpazanusra KaOIeTTUNriMEH >KOHE TOMEH
VBITTBUIBIFBIMEH ~ CHIIATTANATBIH  JKOJIOTHSUIBIK ~— Kayilci3  KOCBUIBIC ~ €KeHIH  KepceTei.
Arposkoxyiienepe of 3USHIB KAIIBIKTap TYPIHIE >KMHAJIMAi, Te3 MeTaboJIM3MIIK e3repicrepre
YIIBIpaiapl. OKCHEPUMEHTTIK HOTIDKENIEp THIIOKCAHTHHHIH ~ OCIMAIKTEpIiH ©cyiHe opTamia
BIHTATAHJBIPYIIBI SCEp ETETIHIH JoMeneii. ATam alWTKaHJa, Ol TYKBIMHBIH OHTIIITITIH apTTHIPHII,
TaMBbIp JKYyHeci MEH KepyCTi OpKEHACPIHIH JaMybIH KEIeNIeTel, COHIali-aK JKalmbl OMOMacCaHbIH
kebOeroiHe bIKman eremi. EH xorapel triMaimik 0,01% koHueHTpanmsceiHna Oaiikananpl. CoHbIMEH
Karap, THUIOKCAHTHH TOMbBIpAK MHKPOOPTaHU3MJIEPiHiH OCJCeHAINITiH  apTTHIPBIN, KOPEKTIK
JNIEMEHTTEP/IiH, ocipece a30TThIH, aiHaJBIMBIH KymueWTeni. OHBIH MHKpPOOKa Kapchl KacHeTTepi
©CIMIKTEp/li TaTOTeH I MUKPOOPTaHU3MIEPICH KOChIMINIA KOPFayFa MyMKIHIIK Oeperi.

Ocehinaiiina, THIIOKCAaHTHH —aybul IIAPYalIbUIBIFBIHAA TYPAaKTHl KOJJIAHyFa apHAJFaH
9KOJIOTHSJIBIK Kayillci3 opi MepcreKTHBalIbl 0ajgaMa peTiHe KapacThIpbUTybl MyMKiH.

Tyitin co30ep: 2unOKCAHMuUHA, a2podKodicylienep, OUOBLOBIPAUMBIHObIK, MeMmAadOIUKANIK
AHCON0AP, IKOIOSUATBIK MA3A KOCLILICIAD, MYPAKNIbL AVbLL WLADY AULLLTbIZbI.

PE3IOME

OTO HccnenoBaHUE IOKA3bIBAET, YTO TUIIOKCAHTUH SBILIETCS SKOJIOTHYECKH O€30IaCHBIM
COCIMHEHNEM, XapaKTEPHU3YIOIIMMCS BBICOKOH OMOIErpagupyeMOCTbI0 M HU3KOW TOKCHYHOCThIO. B
arpo3KocCUCTeMax OH IMoJBepraercs OBICTPOIl MeTaboIMyecKkoi TpaHchopMaluy, He HAKaIUIUBAsCh B
BUJIE€ BPEAHBIX OCTATOYHBIX MPOLYKTOB. JKCHEPHUMEHTAJbHBIC PE3YNbTaThl CBUAETEIBCTBYIOT O €ro
YMEPEHHOM CTUMYJIUPYIOIIEM BO3JEHCTBUM HAa POCT PACTCHUMH, BKIIIOYAs IOBBIIIEHUE BCXOXKECTU
CeMsiH, aKTMBM3ALHUIO Pa3BUTUSl KOPHEBOW CHCTEMBI M HAI3EMHBIX IMOOETOB, a TAKXKE YBEIWYCHUE
obOmeit brnomaccel. Hanbonee BoipaxkeHHbIH 23Qdekt Habmoaaercs npu konueHtpauuu 0,01%. Kpome
TOTO, THIIOKCAaHTHH CIOCOOCTBYET IIOBBIIICHUIO AKTUBHOCTH IIOYBEHHBIX MHUKPOOPTaHU3MOB U
YCHJIMBACT MPOIECCH KPYrOBOPOTA MHUTATENIbHBIX BEIECTB, B YaCTHOCTH a30Ta. Ero aHTUMUKPOOHbBIE
CBOHCTBa 00ECTICUMBAIOT JOMOJHUTENbHYIO 3aLIUTy PACTEHUH OT MAaTOI'€HHBIX MUKPOOPTaHU3MOB.
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Takum 00pa3oM, THIIOKCAaHTHH TIPEICTaBIsIET COOOW TEPCHEKTHBHYIO 3KOJOTHYECKH
0e30MacHyI0 aJbTePHATHUBY JIJISl YCTOWYMBOTO MMPUMEHEHHS B CEJILCKOM XO03SHCTBE.

Knroueevle cnoea: cunokcawmuH, azposkocucmemsl, OUOpaA3NaeaemMocms, Memabdoruyeckue
HYymu, 3K0A02UHECKU YUCHble COeOUHEHUS, YCMOUYUBOe CeNlbCKOEe X03AUCTEBO.
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DETERMINATION OF SOMATIC CELLS IN MILK

ANNOTATION

One of the most common and reliable ways of monitoring udder health and milk quality in
dairy herds is by monthly cow composite somatic cell counts (CMSCC). Historically milk somatic
cell counts (MSCC) were used mainly by herd managers to monitor udder health, and by regulatory
agencies to determine suitability of milk for marketing. The recent popularity of milk quality
incentive programs has added monetary importance to MSCC. Such monetary payment programs rely
upon equitable testing of all producers. Currently there are three confirmatory tests available for
MSCC: 1) direct microscopic somatic cell counts (DMSCC), 2) Coulter counters, and 3) Fossomatic
counters. The article describes a method for determining somatic cells in cow's milk. The content of
somatic cells in individual samples of cow milk was studied. To date, the main method for
determining the number of somatic cells in milk is viscometric using the device "Somatos-M". The
principle of operation of this device is to fix the time of the outflow of milk mixed with the drug
"Mastoprim", which destroys the membrane of somatic cells, as a result of which DNA molecules
enter the solution, increasing its viscosity. According to literature data, the content of somatic cells is
the most important indirect indicator of udder health, since during the inflammatory process in milk,
the number of blood cells sharply increases, in particular leukocytes and neutrophil granulocytes,
which can absorb cells of pathogenic microorganisms - causative agents of mastitis and play a
protective function in the mammary gland.

Key words: mastitis, somatic cells, milk, somatos-mini, mastoprim, self-examination,
leukocytes, cow, control test, measurement, fat, lactose.

Introduction. The udder or mammary gland has evolved in all the mammalian species to
nourish their young one. However, through genetic selection and advances in milking technology, the
mammary gland is now producing more milk than a calf can consume and far greater quantities than
the original organ were designed to accommodate.

The selection of dairy animals for greater milk production and the removal of milk by machine
milking impose unnatural stress on the bovine udder. This has increased the chances of mammary
infections in these animals. To defend against the mammary infections, somatic cells (SCs) are
released into the milk. These cells not only fight infection but also repair tissue damage.

All the developed countries are using milk somatic cell counts (SCCs) as a marker to monitor
the prevalence of mastitis in dairy herds, as an indicator of raw milk quality to processors, and also as
a more general indicator of the hygienic conditions of milk production on farms. Historically milk
somatic cell counts (MSCC) were used mainly by herd managers to monitor udder health, and by
regulatory agencies to determine suitability of milk for marketing. The recent popularity of milk
quality incentive programs has added monetary importance to MSCC. Such monetary payment
programs rely upon equitable testing of all producers. Currently there are three confirmatory tests
available for MSCC: 1) direct microscopic somatic cell counts (DMSCC), 2) Coulter counters, and 3)
Fossomatic counters. The current difficult situation with dairy safety, of course, requires state support.
Physico-chemical Alterations and Technological Challenges The shift in milk composition due to
elevated SCC is not merely a quantitative loss but a qualitative degradation that fundamentally alters
the raw material's suitability for industrial processing.
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When the concentration of somatic cells exceeds the physiological threshold, the enzymatic
profile of the milk undergoes a drastic change. Specifically, there is a significant increase in the
activity of indigenous enzymes such as plasmin and lipases. Plasmin, a heat-stable protease, remains
active even after pasteurization, leading to the progressive breakdown of casein micelles—the primary
structural component required for high-quality cheese and yogurt production.

This enzymatic degradation results in a lower curd tension and longer coagulation times when
using rennet. From a practical standpoint, dairy plants processing high-SCC milk experience a
substantial decrease in cheese yield, often termed as "economic shrinkage.

"Furthermore, the shift in mineral balance-characterized by increased levels of sodium and
chloride and decreased levels of calcium and phosphorus-further impairs the technological properties
of the milk, leading to poor heat stability and shortened shelf life of UHT products (table 1).

Biological Mechanisms of the Inflammatory Response The predominance of
polymorphonuclear neutrophils (PMNSs) during an inflammatory response serves as a double-edged
sword. While these cells are essential for the phagocytosis and elimination of pathogens like
Staphylococcus aureus or Streptococcus uberis, they also release reactive oxygen species (ROS) and
various lysosomal enzymes into the milk cistern.

Table 1 — Comparative Analysis of Milk Components in Normal and High-SCC Milk

Normal Quarter High SCC . .
Component Quarter (% of Impact on Quality / Processing
(% of total)
normal)

Casein 100% 82% Poor curd formation; lower cheese yield
Lactose 100% 85% Reduced sweetness; altered fermentation
Fat 100% 88% Lower butterfat recovery; rancidity risks
Sodium 100% 136% Altered osmotic pressure; salty off-flavor
Chloride 100% 161% Increased mineral imbalance
Potassium 100% 91% Reduced stability during heating
Lipase 100% 116% Breakdown of fats; soapy taste
Activity

These substances, intended to kill bacteria, inadvertently damage the secretory mammary
epithelium, leading to the leakage of blood serum components (such as albumin and
immunoglobulins) into the milk.

This leakage explains why "mastitis milk" often shows a higher total protein count but a
significantly lower and lower-quality casein-to-protein ratio.That is, it is necessary to create favorable
conditions for attracting investment in this industry.This issue suggests that, since the development of
Kazakhstan takes place within the framework of the WTO and the EAEU, priority should be given to
food security in the agro-industry, secondly, from January 1, 2020, a new technical regulation on the
supervision of the safety of milk and dairy products within the EAEU will be introduced [1,2,3,4].

Milk somatic cells play a protective role against infectious diseases of the mammary gland of
cattle. Many genetic and environmental factors affect the number and types of white blood cells,
which make up the vast majority of somatic cells in milk.

Neutrophils make up the vast majority of somatic cells in mammary glands infected with
mastitis pathogens.The recruitment of neutrophils into the infected mammary gland is a normal part of
the cow's defense mechanisms, which is very effective for eliminating most of the infections that
occur.For many reasons, the presence of inflammation in infected glands negatively affects the
production and quality of milk. Due to the negative effects of high SCC in milk, different approaches
are needed to reduce SCC in milk.

It is a truism: the economic loss due to mastitis is considerable and worldwide. Economic
losses are a consequence of control costs and decreased production, the most significant loss resulting
from diminished milk production . Typically, the severity of mastitis is measured in terms of milk
SCC, where higher levels indicate increased inflammation. To quantify the economic impact of
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mastitis on dairy herds, it is therefore crucial to quantify the relationship between milk SCC and yield
Numerous studies have been published attempting to quantify the relationship between SCC
concentration and milk production. Pioneering research by Raubertas and Shook (1982) estimated the
amount of milk loss in lactation with every unit increase in lactation average In(SCC).

Publications then progressed to include a wide variety of SCC criteria and periods of milk
production in which to quantify the SCC and milk yield relationship.

In the future, genetic advantages in terms of milk quality and resistance to mastitis can be
achieved by excluding bulls from breeding programs when their daughters are predisposed to high
levels of somatic cells [5,6,7]. The content of somatic cells in raw milk is one of the main indicators of
milk quality, as well as animal health. The number of somatic cells in 1 ml of milk is one of the main
indicators that determine its quality and, consequently, grade. Most of the somatic cells contained in
milk are leukocytes. Also, udder epithelial cells and some other cells of the body can get into it. With
the age of the animal, as well as with the development of mastitis, the content of somatic cells in milk
increases.

Milk with a high content of somatic cells spoils faster, often has an unpleasant taste and may
be unsuitable for processing.Somatic cells include all cells of the body, except germ cells (eggs and
spermatozoa). As for the somatic cells of raw milk from healthy animals, on average 98% of them are
udder epithelial cells. They are constantly updated and get into raw milk during milking.But it may
contain other types of cells, including leukocytes. White blood cells perform important protective
functions in the body. If an animal is sick, their number increases: white blood cells resist infection
and die in this battle.Dead cells form pus. In milk, leukocytes do not show such activity; even with
serious inflammatory diseases, pus does not form [8,9,10,11].The influence of somatic cells on the
quality of milk. The high content of somatic cells in milk leads to a number of adverse consequences.
First of all, the quality of milk decreases: its properties deteriorate, the acidity index decreases, there is
a reduction in the content of casein, fat and lactose.

From milk containing an increased number of somatic cells, it is impossible to prepare cheese,
cottage cheese, butter and kefir, since milk becomes less heat-resistant and coagulates worse with
rennet.

If mastitis milk gets into use, pathogenic microorganisms can cause food poisoning,
gastrointestinal disorders, streptococcal sore throat and much more in humans. The norm for the
content of somatic cells in milk is from 100 to 500 thousand / cm3. If milk contains more than 500
thousand somatic cells per 1 cm3, this product must be considered abnormal. Abnormal milk indicates
the presence of an admixture of colostrum or the final period of lactation, a subclinical form of
mastitis, or other disorders in the animal's health that contribute to an increase in the number of
somatic cells. The indicator of somatic cells less than 90 thousand/cm3 is also not the norm, because it
can be the result of adulteration of raw milk, for example, milk can be diluted, pasteurized or sterilized
[12,13,14].

Somatic cells are mainly white blood cells and dairy animal epithelial cells. Mastitis or other
infection of these animals with the appearance of a mammary somatic infection in the glands and,
consequently, the number of cells in milk begins to increase.

Somatic cells in milk include epithelial gland cells and leukocytes from the blood.

Epithelial cells are elevated in very early and late lactation. White blood cells increase with
infection or injury of mastitis. They have phagocytic properties and fight invading organisms. The
average number of somatic cells at each milking for 1 month for a cow without udder infection, non-
pathogenic or pathogenic microorganisms - 169 500, 225 800 and 997 800 cells per ml. with
coefficients of variation 94, 66 and 82% Old age, late lactation and a previous history of mastitis are
associated with elevated cells. Milk loss in subclinical mastitis is associated with the number of
somatic cells. On a quarterly basis, the loss started with 500,000 cells per ml, increased to 7.5% at 1
million and 30% at 5 million. In cell counting programs associated with monthly testing of individual
cows, those cows with two cells totaling more than 1 million cells per ml produced more than 1,000
pounds of milk per lactation less than other cows per lactation whose cell count never exceeded
500,000 per ml. The use of cell counting for each individual cow increases its usefulness as a
management tool for the milker compared to the tank. Literature evidence suggests the following
changes in milk composition from quarters that are positive for mastitis screening tests.
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Based on somatic cell counts compared to normal quarters (values represent percentage of
normal): total solids (92), lactose (85), fat (88), total protein (100), casein (82), whey protein (162),
chloride (161), sodium (136), potassium (91), pH (105), lipase activity (116) and acidity value (183)

[3].

Materials and research methods. Currently, the determination of the number of somatic cells
in milk is regulated by GOST R 54077-2010 “Milk; Methods for determining the number of somatic
cells by changing the viscosity” and is carried out using diagnostic preparations of the Mastoprim type
by a visual method and using a viscometer.

To study the somatic cells of milk, two samples were taken of homemade cow's milk. I control
sample of milk from Beshtamak village, II experimental milk sample from Kurshasay village,
IIT experimental milk sample from Novy village.

I control sample showed the following results 35 - 1000 s. ¢. C=15.1 N=195, 2nd sample
47-1300 s.c., C=14.7 N=184.5; third test 48-1200 s.c. C=14.7 N=184.5; Il experimental sample
58-1500 s.c. C=31.3 N=762.5; second sample 48-1300 s.c. C=11.9, N=268; third test 48-1200 s.c.,
C=10.7 N=268. Il experimental sample 37 - 1000 s. c. C=17.2 N=201, 2nd sample 48-1300 s.c.,
C=16.7 N=194.5; third test 48-1100 s.c. C=13.6 N=190.5.

The work was carried out in laboratory Nel02 “Veterinary and sanitary examination of
livestock products” at Baishev University. The content of somatic cells in milk is estimated by
counting them or using viscometry - measuring the viscosity of milk after the destruction of the cells
contained in it. We used the Somatos-Mini viscometric milk analyzer, which is designed to control the
quality of milk and determine the number of somatic cells in milk by conditional viscosity, measured
by the time the controlled sample flows through the capillary (Figure 1). To determine the somatic
cells in milk, 5 ml of the Mastoprim solution was taken, then 10 ml of a milk sample was added to the
flask, after 2 minutes the device determined the result on the indicator: the expiration time of the
mixture and the number of somatic cells in the milk. Measurement control range: from 90 to 1500
thousand cells. The measurements were determined according to GOST R 54077-2010 [15,16,17,18].
All analytical studies were carried out in accordance with standards and generally accepted methods.

Research results. The presence of a large number of somatic cells in milk leads to a serious
decrease in its quality indicators: biological usefulness is lost, and technological properties deteriorate.

Our analysis using the viscometric method provided the following data. In the | Control group,
the first sample showed results of 35 s (flow time) — 1000 thousand/cm?® (SCC), with parameters
C=15.1 and N=195. The second sample yielded 47 s — 1300 thousand/cm?, C=14.7, N=184.5, and the
third test resulted in 48 s — 1200 thousand/cm?, C=14.7, N=184.5.

In the Il Experimental group, the first sample demonstrated a critical elevation: 58 s —
1500 thousand/cm?, with significantly higher coefficients C=31.3 and N=762.5. The second sample
showed 48 s — 1300 thousand/cm?, C=11.9, N=268, and the third test resulted in 48 s —
1200 thousand/cm?, C=10.7, N=269 (Figure 2).The sharp increase in parameter N (762.5) and C (31.3)
in the experimental group correlates directly with the increased viscosity of the milk. This physical
change is caused by the release of DNA from leucocytes and cellular debris during inflammation.
Such milk possesses low heat stability and is unsuitable for the production of high-grade dairy
products, specifically hard cheeses and sterilized milk, due to poor coagulation properties.

To mitigate these losses, dairy farms must prioritize the implementation of timely prevention
and treatment of mastitis in cows. This ensures a stable supply of environmentally friendly milk,
which accordingly increases the market value and cost-effectiveness of production [19,20,21].

Conclusion. The study highlights that the viscometric method, utilizing the Somatos-M
analyzer and Mastoprim reagent, is currently the most accessible and efficient rapid-testing method for
production environments (Table 2.).

By detecting changes in sample viscosity caused by cell membrane lysis and subsequent DNA
release, this method accurately differentiates between high-quality and abnormal milk. Nevertheless,
international standards still rely on direct microscopic somatic cell counts (DMSCC) and automated
systems (e.g., Fossomatic) for confirmatory results. This underscores the necessity of a multi-stage
quality control system to meet WTO and EAEU regulatory requirements
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Table 2 — Results of milk viscometric analysis and somatic cell count (SCC) determination using the
"Somatos-M" analyzer.

Group Sample No. | Flow Time (s) SCC (103 cells/cm?) Parameter C | Parameter N
| Control 1 35 1000 15.1 195.0
2 47 1300 14.7 184.5
3 48 1200 14.7 184.5
I1 Experimental 1 58 1500 31.3 762.5
2 48 1300 11.9 268.0
3 48 1200 10.7 269.0

In our studies, when determining somatic cells in milk, the highest indicator in milk in the 2
experimental group compared to the 1 control and 3 experimental groups is less by 200 - 500 somatic
cells in milk.According to literature data, the presence of a large number of somatic cells in milk leads
to a serious decrease in its quality indicators: biological usefulness is lost, technological properties
deteriorate. Somatic cells affect not only the quality of milk, but also the productivity of cows. Thus,
the content of somatic cells in milk is an unstable indicator. Milk for this indicator should be
examined on the same day on which the sample was taken, it is not recommended to preserve the
samples, while it is necessary to strictly observe the rules for selecting an average milk sample
provided for by the standard, milk should be thoroughly mixed.
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TYUIH

Tapuxu Typle CYTTiH COMaTHKaNBIK kacymamapblHelH caHblH (CXKC) HeriziHeH emImmek
CYTiHIH JieHCayJbIFbIH OaKblUlay YIIIH KaTaH MEHEDKepJep TaraiblHIanca, OaKpUIayllbl OpraHuap
CYTTIH MapKETHHIKE >KapaM/IbLIBIFbIH aHbIKTAY VIIiH nadmananasl. CyT camachlH BIHTATAHIBIPY
OafrmapinaManapbiHbIH JkakbiHAa TaHeMan 0omybl CCXKC-ra akmanaii MmoH Oepai. MyHmaii akmanai
TejeM OarmapiaManapbl OapJIbIK OHTIPYIIUICPAIH 91 ChIHAKTaphiHa cyheHedi. Kasipri yakeiTTa yir
pactaymbl  Oap. CCXC ymiH KopkeriMai — chiHakTap: 1)  Tikened  MHKPOCKOMHSUIBIK
comarukaibIKysibiktapasl  canay (TMCC), 2) Koynrep ecenrerimtepi, 3) @DoccoMaTHKaIbIK
ecenrrerimtep. CyT TaOBIHIAPBIHAAFBI KEJIHHIH JIEHCAYNIBIFEI MEH CYT CallachlH OaKbLIay/IbIH €H KeH
TapajiFaH *oHE CEHIMJI 9MICTEPiHIH Oipi-CUBIPABIH COMATHKAIBIK KaCyIIajdapblH ali CailblH KEIICH I
canay. Makajaga CHBIp CYTiHJAETi COMAaTHKAIBIK >KacylIajJap[bsl aHBIKTAy ofici cumartairaH. CHbIp
CYTIiHIH JXK€KE ChIHaMaJapbIHJaFrbl COMATHKAJIBIK >KAaCyIlanapAblH Kypambl 3epTTeiui. byrinri tanma
CYTTEri COMATHKAaJBIK J>KacyllalaplblH CaHBIH aHBIKTaynblH Herisri omici "Comartoc-M'"KypasbiH
KOJIJIaHa OTBIPKIN, BUCKO3MMETPHSIBIK OOJBIN TaObutafbl. By KYpBUIFBIHBIH JKYMBIC TPUHITHITI
COMAaTHKANBIK JKacymanapablH KaObFeiH Oy3areiH, HoTwkeciHne JHK womekynamaper epitiHmire
TYCill, OHBIH TYTKBIPJILIFBIH apTThIpaThiH "Macronpum" mpernapatbIMeH apajlaCKaH CYTTIH ary
YaKBITBIH OeJNrijey OOJBIT TaOBUIaAbl. OAcON MOJIIMETTEpre COMKec, COMATUKAIBIK »KacyIlaTapIbIH
Ma3MYHBI KeJIiH JICHCAYJIBIFBIHBIH MaHBI3]IbI KaHAMa KOPCETKIIIl OOJBIN Ta0bLIaIbl, OUTKEeHI CYTTErl
KaOBIHy TIpOIIeCiHIe KaH >KacyIIaNapblHBIH CaHBl KYPT apTaibl, aram aWTKaH;a, aTOTeHIIIK
MHUKPOOPTaHM3MIEPAiH  JKacyllajapblH CiHIpe aJaTblH JICHKOLMTTEP MEH  HEHTpOQHIbIi
IPaHyJOLUTTEP — MACTUT KO3ABIPFBIITAPHI )KOHE CYT O€31He KOPFaHbIC (DYHKIUIACH Oap.

Tyitin ce30ep: macmum, COMAMUKANGLIK JHCACYULANAD, CYM, COMAMOC-MUHU, MACHONPUM,
031H-031 meKcepy, aelKoyummep, cuslp, OAKbLIAY CbIHARbL, OaUley, Mall, TAKMOo3d.

PE3IOME

OnHuM W3 Hauboree pacmpOCTPAHCHHBIX W HAJACKHBIX CIIOCOOOB MOHHMTOPHHIA 310POBbS
BBIMCHHU H Ka4yeCTBA MOJIOKA B MOJIOYHBIX CTaJdaX ABJISICTCS €KEMECAYHBLIM KOMIUIEKCHBIN IIoACHECT
comarnyeckux kiaetok kopoB (CMSCC). B crartbe ONHMCHIBAETCSI METO OMPEICTICHHS COMATHYECKUX
KJIETOK B KOPOBHEM MOJIOKE.

N3y4eHo colepikaHHusi COMATHYECKHX KICTOK B HMHIMBHIYAIbHBIX MPOOaxX MOJIOKa KOPOB.
HcTopryeckn KOIMYECTBO COMATHYECKHUX KiIeTOK Mojioka (SCC) HCmoap30Baioch TiIaBHBIM 00pa3oM
YIPABJISIONIMME CTaJaMH ISl MOHHTOPHHTA 370POBbsl BHIMEHH M PErYIUPYIOIIUMH OpPraHaMy JUIst
onpeaeJaeHus NpurogHoCTu MOJIOKa JJIA C6I)ITa.
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HenaBHsiss momynsipHOCTh TpOTrpaMM CTHMYJIHPOBaHMS KadecTBa Moiioka mpumana MSCC
JOTIOJTHUTENBHYIO0 (PMHAHCOBYIO 3HAUMMOCTh. Takue MpOorpamMMbl JIEHEeXHBIX BHIIAT OCHOBAaHBI Ha
CIOPABENJIMBOM TECTUPOBAHMM BCEX Mpou3BoauTeneid. B HacTosmiee BpeMs HOCTYNHBI TpU
MOITBEPKJAIOIINX

tecra as MSCC: 1) npsMoit MEKpOCKOIIMYECKHIA moIcueT coMarnueckux kietok (DMSCC),
2) cuetynku Koynrepa u 3) @occoMaTndyecKkue CYETYUKU. XOTS TOJCUETHI, MOTYYCHHBIC KaXIbIM U3
9TH METOIbI KOPPEIHPYIOT, aDCOIOTHBIE 3HAYCHHSI YACTO PAa3TUIal0TCs

Ha cerognsiinuil 7eHb OCHOBHBIM METOJIOM OIPE/IENICHUs] KOJTMYECTBA COMAaTHUECKHUX KIETOK
B MOJIOKE SIBJISIETCS] BUCKO3UMETPUYECKHH C MCTIONb30BaHneM nprudopa «Comaroc-M».

[IpuHnun neiictBus 3Toro MpHOOpa 3aKIOYaeTcs B (UKCHPOBAHHH BPEMEHU BHITCKAHUS
MOJIOKa, CMEIIaHHOTO C TpemnapaTtoM «MacTonpum», KOTOPBIA pa3pymiaeT 000J0YKy COMaTHUYECKUX
KJIETOK, B pe3ynbTare yero Mosekyssl JJHK nmoctynaror B pacTBOp, MOBBIIIAs €70 BA3KOCTb.

Ilo nurepaTypHbIM HaHHBIM COJIEPKAHHUE COMATHUUYECKHUX KIIETOK — Ba)KHEHIIMN KOCBEHHBIN
[OKa3aTejib 3I0pOBbS BBIMEHHM, TaK KaK IPU BOCHAIUTEIBHOM IIPOLIECCE B MOJIOKE PE3KO
YBETIMUUBACTCS KOJMYECTBO KIETOK KpPOBH, B YAaCTHOCTH JICHKONMTOB M HEHTPOQPHIBHBIX
IPaHyJIONUTOB, KOTOPbIE MOTYT IOTJOMIATh KIETKH MAaTOT€HHBIX MHKPOOPTaHW3MOB — BO30yauTENeH
MacTUTa U B MOJIOYHOH JKeJe3e UTPaloT 3alUTHYIO (DYHKIIHIO.

Knioueevie cnosa. macmum, comamuyeckue Kiemku, MOAOKO, COMAMOC-MUHU, MACMONPUM,
camoobcnedosanie, 1etKoyumol, KOpo8d, KOHMPOIbHLIIL MeCm, UsMepeHue, JHCup, 1aKmo3sd.

YK 636.082.12

Bekora I'.C., PhD

HAO «3anagno-Ka3zaxcraHckuil arpapHO-TeXHHMYeCKHH YHHUBepPCHTeT MMeHH KaHrup XxaHa»,
r. Ypajbck, ya. Kanrup xana 51, Kazaxcran

IMommigin 9.C., 1.6.H., mpogeccop

HAO «3anagno-Ka3zaxcranckuii arpapHo-TexHHMYecKUH yYHUBepcuTeT MMeHH KaHrup xaHay,
r. YpaJisbck, yia. ’Kanrup xana 51, Pecny6anka Ka3zaxcran

Kaiicaposa Y. XK., marucrp B. H.

HAO «3anagno-Ka3zaxcranckuii arpapHo-TeXHUYeCKUil yHUBepcuTeT MMeHU KaHrup XxaHay,
r. Ypaabck, yi. JKaurup xana 51, Kazaxcran

ACCOILIMATUBHBIN AHAJIN3 SNP C ITPOMEPAMMU TEJIA Y JOILIAJTEM
KYIIYMCKOMU ITIOPO/IbI

AHHOTANUA

Kymymckas mopoaa nomaaeii — ofHa W3 caMmbIX NOMyJspHBIX B Kaszaxcrane mopoj msico-
MOJIOYHOTO HampasieHus. B crarbe mpeacTaBiieHbl pe3yJbTaThl [IOJHOI€HOMHOTO aCCOLMAaTUBHOIO
uccienoBanus (GWAS) nsitu KITFOUeBBIX MPU3HAKOB MSCHOW MPOJYKTUBHOCTH: kuBasi Macca (JKM),
kocas mmuHa TynoBuina (KJIT), Beicota B xomnke (BX), ooxBar rpymu (OI') u ooxBar msictu (OII) y
jomrafei Kyurymckoil mopozsl. IlpoananmmsupoBana BeIOOpKa U3 256 xoObuT B Bo3pacte 5-9 ner.
I'enoTunMpoBaHue MpoBeaeHo ¢ ucnoas3oBanneM SNP-unma Equine80k. TTocse KOHTpOJIs KadecTBa B
anaim3 BkIoyeHo 83869 onnonykneoruanbix momuMopusmoB (SNP). GWAS  BeimonHeH ¢
NIPUMEHEHUEM OJJHOJIOKYCHBIX JIMHENHBIX PErpeCCUOHHBIX MOJENEH. YcraHOBIEHBI
($yHIaMeHTaJIbHBIEC Pa3INiKs B TEHETUYECKOH apXUTeKType n3ydeHHbx npusHakoB. s KAT Bce 23
accorupoBaHHbIX SNP oOKka3plBa OTpHUIATETIHHOE BIMSHUE Ha TNPH3HAK, NPUUEM Mapkep c
HanbonpmuM 3¢ ¢dexktom BIEC2_576849 mokazan P = -136,1, R* = 0,753. na BX, OI' u OII
BBISIBJICHBI KaK TOJIOKUTENbHBIE, Tak U oTpuiaTenbhbie 3¢ dekrsr. s BX monoxurensHoe neiicTBre
obHapyxeno y BIEC2_416609 u BIEC2_925525 (B = +17,31), otpunarensnoe — y BIEC2_12275
(B = -1,91). dns OI nonoxwurenbhbiii 3ddext ycranosnen mis BIEC2_416609 u BIEC2_925525
(B = +32,98), orpunarensusiii — qms BIEC2_713408 (f = -38,41) u BIEC2_906351 (B = -34,11). Jlns
OIl nHambonpLIMA MONOXKUTENbHBIN BKiajg BHocwi BIEC2_728953 (B = +2,864). Awnanus
TeHETHYECKOI0 Pa3sHOOOpa3usl MOKa3al, YTO MOIYJSINUS B IIEIOM HaXOOUTCS B PAaBHOBECHU XapIu—
Baiinbepra mo 60nbpIMHCTBY JT0KycoB. UnenTuduuupoBanasie SNP MOTYT CITy>KUTh MOJIEKYIISIPHBIMU
MapKepaMmu IJ1si TeHOMHOM CEeJIeKLMH KyIIYMCKOH MOPOIbI.

Knrouesvle cnosa: xywymckas nopooa noutaoetl, ROIHOLEHOMHbII ACCOYUAMUBHBII AHAIU3,
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SNP-mapxepsi, macrhas npodykmusnocms, ceHemuueckoe pasznoobdpasue, npomepwvl mena, GWAS,
QTL, cenomnasn cenexyusi.

ABSTRACT

The Kushum horse breed is one of the most popular meat and dairy breeds in Kazakhstan.
This paper presents the results of a genome-wide association study (GWAS) for five key meat
productivity traits: body weight (BW), oblique body length (OBL), height at withers (HW), chest girth
(CG), and cannon bone girth (CBG) in Kushum horses. A sample of 256 mares aged 5-9 years was
analyzed. Genotyping was performed using the Equine80k SNP array. After quality control,
83,869 single nucleotide polymorphisms (SNPs) were included in the analysis. GWAS was performed
using single-locus linear regression models. Fundamental differences in the genetic architecture of the
studied traits were revealed. For OBL, all 23 associated SNPs had negative effects on the trait, with
the strongest effect marker BIEC2_576849 showing p = —136.1, R? = 0.753. For HW, CG, and CBG,
both positive and negative effects were identified. For HW, positive effects were found for
BIEC2_416609 and BIEC2_925525 (B = +17.31), while a negative effect was observed for
BIEC2_12275 (B = -1.91). For CG, positive effects were detected for BIEC2_ 416609 and
BIEC2_925525 (B = +32.98), and negative effects for BIEC2_ 713408 (B = -38.41) and
BIEC2_906351 (B = —34.11). For CBG, the strongest positive contribution was from BIEC2_
728953 (p = +2.864). Genetic diversity analysis showed that the population is generally in Hardy—
Weinberg equilibrium for most loci. The identified SNPs can serve as molecular markers for genomic
selection in the Kushum breed.

Key words: Kushum horse breed, genome-wide association study, SNP markers, meat
productivity, genetic diversity, body measurements, GWAS, QTL, genomic selection.

Brenenue. Kymymckas nmopoaa nmomaneli BeiBefieHa B 1976 rogy B AKTIOOMHCKOW 00JacTH
Kazaxcrana Ha OCHOBE CIIOKHOTO BOCHPOHM3BOJIUTEIHLHOTO CKPEIUBAHUST MECTHBIX Ka3aXCKHUX KOOBLT
C PBICHCTBIMH, YUCTOKPOBHBIMH BEPXOBBIMH U TOHCKHUMH >xepeduiamu [1]. D10 omna u3 Hambosee
MOMYJISIPHBIX TTOPOJT MSICO-MOJIOUHOTO HalpaBlieHUs B KoHeBocTBe Kazaxcrana. Jlomaan KyuryMcKoi
MOPOABl OTIAMYAIOTCS BBICOKOW aJaNTHBHOCTBIO K KPYIJIOTOJOBOMY MNAacTOWIIHO-TEOCHEBOYHOMY
COJZIEPKAHMIO, CKOPOCIIEIOCThIO, TNIOAOBUTOCTBIO, BBICOKOW MSICHOM M MOJIOYHOM IPOSYKTUBHOCTBIO
[2, 3]. XKusas macca xepebuoB gocruraer 590 kr, koObu1 — 520 kr, yOoiiHbIii Beixoax — 10 55%,
MOJI049HOCTh K0ObUT — 2100-2200 11 B rox [4]. 'enernmueckoe pa3HOOOpasme KyUIyMCKOW MOPOJIBI
OTHOCHUTEJIPHO HEBEIHMKO, YTO XapaKTepHO /IS MOPOJ, BHIBSJICHHBIX B OIPAHUYCHHOM apeaiie U npu
CEJIeKIIMM Ha OMpeeNEHHbIe XO3SHCTBEHHO IOJIE3HbIE NMPHU3HAKH. DTO JeNaeT NOmyJsiuio Ooee
VSI3BUMOM K 3a200JICBaHUSIM M M3MCHEHHSM YCIOBHUU CpEZbl, MO3TOMY COXPAHEHUE M paCIIUpEHHE
TEHETUUYECKOTO Pa3Ho00pasus SBJISETCs BaXKHOI 3anaqeit [4].

B mocneanue rojipl B TeHETHKE CENbCKOXO3SHCTBEHHBIX JKUBOTHBIX AKTUBHO MPHUMEHSIOTCS
MOJICKYJSIpHBIE MapKEpbl /I OLEHKHM TeHETHYECKOro craryca W B cenekuuu [5-12]. OcoOyro
[IEHHOCTh TPEJCTABISIOT OJHOHYKICOTHAHBbIE moauMopdu3Mbl (SNP), mo3Bosstone MpOBOANUTH
MOJTHOTEHOMHBIN acconuaruBHblii aHamu3 (GWAS) s BBISBICHHUS TEHETUYECKUX BapHAHTOB,
CBSI3aHHBIX C XO3SHCTBEHHO-IIOJIE3HBIMH Tipu3HaKamMu. OJTHAKO JIOKATbHBIC TOMYJISIIIMKA a00PUTEeHHBIX
MOPOJI JIoIIa e, B TOM YHCIIE KYIITyMCKOH, OCTaIOTCS HEAOCTATOYHO U3yUeHHBIMHU.

Ienp HACTOSINErO KCCIIECAOBAHUS — MPOBECTH MOJIHOI'CHOMHBIN mouck accormanuii SNP ¢
MpU3HAKAMH MSCHON MPOJYKTHBHOCTH Y JIOMIAJEH KYIIYMCKOH TOPOJbLI M OLEHUTHh T'€HETHYECKOE
pa3zHooOpasue MOIMyJIAIKH 10 BeIssBIeHHBIM QTL-acconmupoBaHHBIM MapKképam.

Matepuanasl u MeToabl uccaeqoBannii. O0BeKT nccienoBanns — 256 KOOBLT KYIIYMCKOM
nopoasl B Bo3pacte 59 mer. [IpoaykTrBHOCTH OlleHMBanu no xuBoi Macce (KM), kocoit mymHe
tynosuma (K[ T), Beicore B xonke (BX), ooxBaty rpyau (OI') u o6xBary nsictu (OI1). Madopmarst o
KHMBOHM Macce moirydeHa u3 0a3bl naHHbIX «MHpOopMaMoOHHO-aHAIUTHYECKasT cucTeMay PecryOnnku
Kazaxcran (www.plem.kz). BuoMaTtepraiom CiyXUinu BOJOCH! ¢ JIYKOBUIIAMU M3 TPUBBI WM XBOCTA.
O6pasipl codpanbl 1 poreHoTHIUpoBanbl B 2021 rogy B paMKax Hay4HO-TEXHHUUYECKOW MPOTPaMMBI
MI® MCX PK BR10764999.

Brinenenne JIHK mnpoBommnmu ¢ wucmonb3oBanuem Habopa «IHK-Oxcrtpan-2» (000
«Cunron», Poccust). Konnenrparuto JTHK ompemernsuin Ha ¢uryopeciientHOM Tiprbope Qubit 4 ¢
pearearom Qubit dSDNA (Thermo Fisher Scientific, CILIA). I'eHoTunHpoOBaHUE BBINOJHEHO C

121



nomotelo  SNP-marpurer Equine80k wa cucreme iScan (lllumina, CIIA) B cooTBeTCcTBHM C
IIPOTOKOJIOM mpou3BojuTesss. IlepBUYHBIM KOHTpOJIb KadecTBa IPOBEAEH B IPOrPAMMHOM
obecrnieuennn GenomeStudio. anusie otrdunprposans B PLINK1.9 [13] no cieayromuiM KpuTepusim:
yactoTa BbI30BOB Mo SNP > 0,95, yacrora munopaoro amiens > 0,05, cooTBeTcTBHE PaBHOBECHIO
Xapnu—Baitu6epra (p > 1x107°). Ilocne ¢punpTpanuu B ananus skmodeHo 83 869 SNP.

AccouuaTUBHBIM  aHanM3 BBIIOJHEH C  HKCIOJIb30BAHUEM  OJHOJOKYCHOW  JMHEWHOMU
perpeccuonnoi moaenu B PLINK1.9. Mozens onuceiBaeTcst popmysiou:

y = Zmyby, ),

I7ie Y — BEKTOP Je-PEerPEeCCUOHHBIX MPECKa3aHHBIX IeHOTHIIOB; M — reHoTHn SNP-kanaunara
(annenpHast no3a 0, 1 wim 2); b — koadduiment perpeccun.

st onleHKH 3HAYMMOCTH NpUMEHsIH Kputepuil Banbna. [loTeHnnanbHO 3HAYUMBIMU CUHTAIN
SNP ¢ p-3HadeHueM, CKOPPEKTHPOBAHHBIM Ha MHOKECTBEHHOE TECTHpOBaHHE 10 BoHdeppoHu.
ManxaTTeHcKue rpaduku U rpaduki KBaHTHWIb-KBaHTHIL (QQ-plot) mocTpoeHs! ¢ ucmoabp30BaHUEM
s36IKa TporpammupoBanus Python (6mGmmorexkn pandas, numpy, scipy, matplotlib, seaborn).
Annotarmio SNP npoBoaunu o 6a3zam ganabix SNPChimpV3 u Ensembl.

I'enernyeckoe pasHoOOpashe OIEHHWBAIKM IO vacroraM MuHOpHoro amiens (MAF),
pacnpeneseHnIo TeHOTUIIOB M COOTBETCTBUIO paBHOBecH0 Xapan—Baitnoepra (HWE) ¢ momouipo y2-
kputepus. OTHOCUTEIbHBIC YaCTOTHI AJIIETIeH PacCUUTHIBAIH 10 GopMmyIe:

Q = (2N1 + Nz)/2n, ),

rae Ni — 9uCIIo TOMO3HTOT TI0 M3y4aeMomy amiento; N, — ducino rerepo3urot; N — 00BEM
BBIOOPKL.
CootBercTBUE  (DAKTHYECKOTO paCIpENCiCHUs TEHOTHIIOB TEOPETHYCCKUA OXKHUIAAEMOMY
OTICHUBAJIA TIO *:
Xz =X (HO - He)z/He, (3)1

rae HO — Ha6HIOI[aeMLIe HaCTOThbI I'CHOTHIIOB, Hc — OKHJAa€MbI€ 4aCTOThI T'€CHOTHUIIOB.

Pe3yabTaThl U UX obcy:aenue. JIyis mpu3HaKa «macca Tella» Ha YPOBHE 3HAYMMOCTH P <
0,0000001 nocroBepHBIX acconuaiuii He oOHapyxeHo. [Ipu mopore p < 0,001 unentudunmuposano 11
SNP. Haubonsmmii addexr mokazan mapkep BIEC2_640812 (B = 44,45; R? = 0,072; p = 0,0002)
(tabmnuma 1).

Tabmuna 1 — 3naunmble SNP, acconmupoBaHHBIE ¢ Maccol Tena y Jomaaed KyIIyMCKOH MOpOJIbI
(p <0,001)

No MapKkupoBKa Ha qHIIe ITo3umms B R2 p-value
1 BIEC2_640812 8237055 44,45 0,07187 0,0002
2 Affx-101254961 96885844 26,01 0,0698 0,0002
3 BIEC2-772994 15353520 -29,82 0,06847 0,0003
4 BIEC2_946882 33285925 -28,02 0,06697 0,0003
5 BIEC2_1044070 29473613 32,59 0,06431 0,0004
6 BIEC2_312137 57110723 60,63 0,06228 0,0005
7 TBIEC2 49471 111586671 104,5 0,06149 0,0006
8 BIEC2_99859 11531439 -23,73 0,06104 0,0006
9 BIEC2_12275 25163231 -25,39 0,06012 0,0007
10 TBIEC2_635439 534999 51,72 0,05906 0,0008
11 AX-103033653 100656984 30,83 0,05785 0,0009
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Hua KIAT seisBaeno 13 SNP, pmocturmmx yposHs 3HaumMoctu P < 0,0000001. Bce
UICHTU(QUIIMPOBAHHBIC AJJICJM OKa3blBAIM OTPUIATENILHOC BIUSHUE Ha MNpu3HaK (Tabiauuma 2).
Hawubosnee cuibHas accormanus ycranosiena it BIEC2_576849 (B = —136,1; R? = 0,753). Kpome
toro, mpu mopore p < 0,000001 oOuapyxeno 10 SNP morpaHuuHOW 3HAYMMOCTH, TaKXe C

OTpHIIATEIBHBIMU d(hPeKTamu.

Tabauma 2 — Breicoko3naunmbie SNP, accolMMpOBaHHBIC ¢ KOCOW JIMHOW TYJIOBMINA Y JIOIIaacH
Kymymcko# moposst (p <0,0000001)

Ne MapkupoBKa Ha yume [ozumus B R2 p-value

1 | BIEC2_1030826 12553051 -18,070 0,188 0,00000000
2 | BIEC2_1065037 87015969 -21,900 0,132 0,00000034
3 | BIEC2_260983 25252380 -36,140 0,209 0,00000000
4 | BIEC2_ 432259 37269523 -12,520 0,147 0,00000007
5 | BIEC2_576849 4359148 -136,100 0,753 0,00000000
6 | BIEC2_598970 42406883 -22,640 0,141 0,00000013
7 | BIEC2_631640 46555101 -34,860 0,195 0,00000000
8 | BIEC2_754706 34233332 -46,780 0,264 0,00000000
9 | BIEC2_83849 1,75E+08 -21,130 0,226 0,00000000
10 | BIEC2_899401 30020587 -35,370 0,200 0,00000000
11 | BIEC2_942802 18467033 -33,580 0,181 0,00000000
12 | TBIEC2_477880_ilmndupl 9055112 -46,410 0,521 0,00000000
13 | TBIEC2_977007 92131198 -23,790 0,135 0,00000026

Hdma BX wunentudpummpoBano 5 SNP ¢ ypoHem 3maummoctu p < 0,00001 u 21 SNP c
p < 0,0001. DddexTsl accOUMUPOBAHHBIX ajUieyield ObLIM Pa3HOHAIPABICHHBIMH: IMOJIOKUTEILHBIC
(BIEC2_416609, BIEC2_925525: B = +17,31) u orpuuarensueie (BIEC2_12275: f = -1,91)

(Tabmuma 3).

Tabmuna 3 — Bricokoznaunmeie SNP, acconuupoBaHHbIE ¢ BEICOTOH B XOJIKE y JIOIIAAeH KyIIyMCKOH
nopozs! (p < 0,00001)

No MapkupoBKa Ha JHIIC [To3umus Ha uwre B R2 p-value
1 | Affx-102992081 9346005 1,732 0,080 0,00009
2 | BIEC2_12275 25163231 -1,910 0,081 0,00009
3 | BIEC2_416609 61433985 17,310 0,082 0,00008
4 | BIEC2_ 728953 35453586 8,242 0,091 0,00003
5 | BIEC2_925525 85302042 17,310 0,082 0,00008

Huns OI ycranosnero 3 SNP ¢ p <0,00001 u 13 SNP ¢ p < 0,0001. [TosnoxurenbHbii 3¢ ekt
Ha Tpu3Hak mokazanu Mapkepbl BIEC2_ 416609 u BIEC2_925525 (B = +32,98), oTpuiiatenbHbii —
BIEC2_713408 (B =-38,41) u BIEC2_906351 (B = —34,11) (tabnuua 4).

Tabmuna 4 — Bricokoznaunmbie SNP, acconnmupoBanHbie ¢ 00XBAaTOM TPyIH Yy JIOLIaJ el KYyITyMCKON
nopojs! (p < 0,00001)

No MapkupoBKa Ha 9uTIe [To3umms Ha gume B R2 p-value
1 BIEC2_ 713408 3816928 -38,410 0,082 0,00007
2 BIEC2_906351 40166374 -34,110 0,067 0,00007
3 BIEC2_946882 33285925 -4,649 0,089 0,00003

st OIT 3HaunMble accormaluu BbisiBieHs! ipu mopore p < 0,0001 (11 SNP). HauGonprmit
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nonoxutenbHblil Bknan Buéc BIEC2_728953 (B = +2,864), otpunarensheiii — BIEC2_ 946836
(B = -1,033) (rabmuuma 5) AHamu3 YacTOT MHHOPHOrO ajuieisl MOKa3ajl LIMPOKUI Juana3oH
mmeHunBoctd: ot 0,0105 mo 0,4965 B 3aBucumoctm oT mpusHaka. s KT OompmmHCTBO
accorupoBaHHbIx amneneid Obutn peakumu (MAF<0,03), uto ykas3biBaeT Ha WX OrpPaHUYCHHOE
pacupoctpanenne B momymsnuu. [mas BX, OI' m OIl HaOmromanmuch Kak pemkWe, TaK W YacTo
BCTPEYAIOLINECs BAPUAHTHI.

Tabnuna 5 — 3uaunmeie SNP, acconumupoBaHHbIe ¢ 00XBAaTOM IISICTH Y JIOMIAAEH KYITYMCKON OPOBI

(p <0,0001)

Ne | MapkupoBKa Ha yuIe [To3unus Ha yune B R2 p-value

1 | Affx-101420731 54913351 -0,699 0,063 0,00055980
2 | AX-103033653 1,01E+08 0,849 0,063 0,00055020
3 | BIEC2_1054609 58341632 0,909 0,067 0,00036650
4 | BIEC2_312137 57110723 1,723 0,072 0,00021120
5 | BIEC2_417293 66038428 2,332 0,061 0,00068890
6 | BIEC2_453812 4970163 -0,890 0,061 0,00065920
7 | BIEC2_665216 23940925 1,861 0,060 0,00079220
8 | BIEC2_728953 35453586 2,864 0,066 0,00038870
9 | BIEC2_946836 33126397 -1,033 0,058 0,00091340
10 | BIEC2_946882 33285925 -0,738 0,067 0,00037250
11 | BIEC2-378548 56992520 0,775 0,059 0,00084150

OreHka paBHoBecusi Xapau—BaiiHOepra BeisBuia, uTo i 72—82% J10KycoB (B 3aBUCHMOCTH
OT TpHU3HAKa) paclpesieieHUEe TeHOTHIIOB COOTBETCTBYET TEOPETHYECKH oumaemomy (x><3,84).
OnHaKo /I HEKOTOPBIX MapKepoOB, B TOM YHCIe 00aaaromux cuibHbM 3¢ddexrom (BIEC2_ 312137,
BIEC2_925525, UKUL3547), 3apeructpupoBaHbl CTAaTUCTUYECKH 3HAYMMble OTKJIOHEHHs (y>=12,74-
30,56), 9TO MOXKET CBHICTEIbCTBOBATH O JACHCTBUM OTOOpA, WHOPUIWHIA WM CTpaTU(QHUKALHN
MOMYJISILKY.

3akmouenue. [Ipoenéuusiii GWAS-ananmu3 msaTe NpU3HAKOB MSCHON TPOIYKTUBHOCTH Y
joulafe KyIIyMCKOH HOpOAbl BBIABWI (PyHIAMEHTaJbHbIE pa3IMyMsl B UX TIEHETHYECKOU
ApXHUTEKTYpE.

[Ipu3Hak «kocas IIMHA TYJOBUINA» XapaKTEPU3YeTCs HCKIOYHUTEIBFHO OTPHULATEIbHBIMU
s dexTamu Beex accormupoBaHHbix SNP. Bee 23 mneHTHGUINPOBAaHHBIX JUIENs, BKIIOYast MapKep ¢
MaxkopHBIM 3¢ dexTom BIEC2 576849 (B = —136,1; R? = 0,753), 0Ka3bIBalOT HETAaTHBHOE BIIUSHHE HA
JUIMHY TYJOBHIIA. DTO MO3BOJAET IMPEANOJIOKUTh, YTO T€HETUYECKOE YIyYLICHHE MOMYJSIHH TI0
JAHHOMY TIPHU3HAKY MOXET OBITh JOCTUTHYTO IyTEM HANpPaBICHHOM 3JIMMHUHALUN HEXeNaTeIbHbIX
ajuienei.

B ormuune ot KJIT, mpu3Haku «BBICOTa B XOJIKE», «OOXBaT TpyAn» MU «OOXBAT TMSCTH»
JEMOHCTPUPYIOT CIIOKHYIO TEHETHUECKYI0 apXHMTEKTypy C HAJIMYMEM Kak IOBBILIAIOUINX, TaK M
noHmwkaronmx 3¢dexror. Jns BX nonoxkurensHoe aeiicrBue ycranoriieno s BIEC2 416609 u
BIEC2_925525 (B=+17,31), otpumarensHoe — giua BIEC2_12275 (p=1,91). [Jna O
nosioxkutTenbHbie 3¢ ¢exthl  BoiABAcHBI y  BIEC2 416609 wu BIEC2_925525 (B=+32,98),
otpunarenbubie —y BIEC2_713408 (f = -38,41) u BIEC2_906351 (p=34,11). JIns OIl Haubonbimit
MOJIOKUTENbHBIN BKIIaa BHOcUT BIEC2_728953 (f=+2,864).

Hannune pasnonanpasneHnsix 3¢ ¢extos st BX, OI' u OIl npenocraBnsier cenekuoHepam
WHCTPYMEHTBI Uil THOKOTO yINpaBlieHWs IMpH3HAKaMH: IIeJICHANPaBICHHBIH OTOOp Ha (UKCALUIO
OJIaTOTIPUATHBIX aJUIeJiell W DIUMHUHAITNIO HEOJarONPHUATHBIX ITO3BOJIIET 3P GEKTHBHO CMeMaTh
Cpe/iHee 3HaYCHHUE MMPU3HAKa B )KEIaeMOM HaIlpaBJICHUU.

AHanu3 TeHETUYECKOro pa3sHooOpasus MoKasal, YTO IOMyJIALUs KyLIyMCKHUX JIOLIafel
HaXOJIUTCS B COCTOSHMM T'€HETHYECKOTO paBHOBECHS MO OOJIBIIMHCTBY H3YYEHHBIX JIOKYCOB.
BrisBiIeHHBIE OTKIIOHEHHS OT paBHOBecHs Xapau—BaiHOepra I OTASIBHBIX MapKepoB, 0COOCHHO ¢
CHJIBHBIM 3 (EKTOM, YKa3blBalOT Ha BO3MOXKHOE JeiicTBue oTOopa M TpeOyloT aanbHeimero
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H3yUYCHHS.

Unentudpunuposannpie SNP MOTYT CIyKUTh MOJICKYJSPHBIME MapKepaMu JJIsl BHEIPCHHS
METOJIOB TCHOMHOW CEJICKIIMH B CENICKIHOHHBIC TPOTrPaMMBI C KYIIYMCKO#M TOPOAOH, Y4TO MO3BOJIUT
MOBBICUTh TOYHOCTh OIICHKM IUIEMEHHOH IIGHHOCTH M YCKOPUTh T'C€HETUYECKOS YIIydIlICHUE
MOy JISIIINH.

®duHaHcupoBaHue. PaboTa BBINONHSIACE B paMKax MPOEKTa TPAHTOBOTO (DMHAHCHPOBAHHS
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raneiMm» AP25797123 «[1omHOTCHOMHBIN MTOWCK acCOIMANM ¢ MPU3HAKAMU MSCHOU MPOIyKTUBHOCTH
y JIomIaieid KyIyMCKOM TTOPOJIbI».
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TYUIH

KemriMm TykbpIMzbl SkpUIKBUTAp — KazakcraHmarsl er-cyT OarbITBIHIAFBl KEH TapaiFaH
TYKbIMIApAbIH Oipi. By mMakanana er eHiMaimiriHig O0ec Herisri Oenrici OOMBIHINA TONBIKICHOMIBIK
acconmarusbik 3eprrey (GWAS) HoTmkenepi YCBIHBUIFAH: KOINIM TYKBIMJBI JKbUTKBLIAPABIH Tipi
canmak (TC), neneniy kuram y3ulHABIFE (JIKY), moktersiaby Ouiktiri (I1IB), keyne aiiHanbIMBbI
(KA) xone ximinmik aiHameiMbl (OKA). 3eprreyre 5-9 xac apanbirbiHIarel 256 Oue anbIHIBL.
I'enotuntey EqQuine80k SNP-uumi apkpuisl xyprizingi. Canansik OakpuiayaaH Keiiid tangayra 83 869
oipaykineoruari moaumopdusm (SNP) enrizimmi. GWAS GipIOKYCTBIK CBI3BIKTBIK PErPECCHSIIBIK
MOJIENIbACP i KOJAaHy apKbUIbI XKYPri3iiai. 3epTTenreH Oenriiep/iH reHeTUKAIBIK apXUTEKTypachiHa
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aiitapiblkTail  aifplpMarnblIbiKTap aHblKTanael. JIKY ymie anbikranran 23 SNP-giH  Oapiibirsl
Oenrire Tepic acep erTi, eH korapbl acep kepcerkeH BIEC2 576849 mapkepi ymin f = -136,1,
R? = 0,753 Gongpr. 11Ib, KA xone XKA Oenriiepi yImiH OH oHE Tepic ocepiiep Karap aHBIKTAIIBL
B yurin BIEC2_416609 xone BIEC2_925525 mapkepiepi ox oacep (B = +17,31), an BIEC2_12275 —
Tepic acep (B = -1,91) xepcerrti. KA yurin on acep BIEC2_ 416609 sxone BIEC2_ 925525 (B = +32,98),
an tepic acep BIEC2_713408 (B = -38,41) sxone BIEC2_906351 (B = -34,11) apkpuibl Oaiikanasl. KA
Oenrici yuri eH skorapel oH yiec BIEC2 728953 wmapxkepine twecimi (B = +2,864) 6ol
['eHeTHKANBIK SPTYPIUTIKTI Taliay MOMYJAIHUSIHBIH KONTEreH JOKycTap OoiibiHma Xapau—BaitHOepr
TEHe-TeHAIriHAe eKeHiH KepceTTi. AHbIkramran SNP Mapkepsepi KeImiM TYKBIMIBI SKbUIKBLIAPJIbI
TeHOMJIBIK CEJICKIIUIA KOJIaHyFa O0IaThIH MOJIEKYJIAJIBIK MapKepiIep PEeTiHAE KbI3MET €Te anajbl.

Tyiiin co30ep: Koulim JHCbLIKbL MYKbIMbL, MOJLIKSCHOMObBIK accoyuamusmix manoay, SNP-
mapkepnep, em 6HIMOInicl, 2eHemukanvlk apmypainik, Oene oauemoepi, GWAS, QTL, eeromowix
cenexyusi.
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MODERN METHODS OF DIAGNOSIS AND TREATMENT OF MASTITIS AND
ENDOMETRITIS IN CAMELS

ABSTRACT

Mastitis and endometritis are among the most significant constraints affecting productivity,
reproductive efficiency, and economic sustainability in the camel dairy industry. This review
summarizes current epidemiological trends, etiological agents, diagnostic advancements, and
therapeutic strategies for these conditions in dromedary and Bactrian camels. The prevalence of
mastitis varies widely depending on management systems, with subclinical forms accounting for the
majority of cases and leading to substantial production losses. Key pathogens include Staphylococcus
aureus, Escherichia coli, and Streptococcus spp., often associated with emerging antimicrobial
resistance. Recent advances in diagnostics have improved disease detection and monitoring. Modern
approaches such as machine learning-assisted somatic cell count analysis, Matrix-Assisted Laser
Desorption/lonization Time-of-Flight Mass Spectrometry (MALDI-TOF MS), and transrectal
ultrasonography provide higher sensitivity and specificity compared to traditional methods.
Therapeutic strategies are evolving beyond conventional antibiotic protocols, including the use of
ceftiofur, toward alternative approaches such as ozone therapy, phytotherapy, and bioactive plant
compounds. These methods show promise in reducing antimicrobial resistance and improving immune
response. Overall, the integration of advanced diagnostics, targeted therapeutics, and emerging
immunogenetic insights represents a critical step toward sustainable camel health management.

Key words: mastitis, endometritis, camel, diagnosis, treatment

Introduction. The dromedary (Camelus dromedarius) and the Bactrian camel (Camelus
bactrianus) are the cornerstone of food security and economic stability in the world's most vulnerable
arid and semi-arid ecosystems. Beyond their traditional roles in transport and pastoral survival, camels
have emerged as high-value dairy animals, with their milk gaining global recognition for its unique
medicinal properties, including high concentrations of lactoferrin, immunoglobulins, and vitamin C.
However, the transition from traditional extensive pastoralism to intensive, high-output dairy
production has introduced a suite of health challenges that threaten the sustainability of the industry.
Among these, mastitis and endometritis stand out as the most pervasive and economically devastating
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conditions, often occurring as a comorbid complex due to shared environmental and physiological
stressors [1].

Mastitis, an inflammation of the mammary gland, is a global phenomenon in camelids, yet its
prevalence exhibits extreme variability based on management systems. In pastoral settings, such as
Eastern Ethiopia, the prevalence of mastitis has been recorded as high as 76.0% at the herd level, a
figure largely driven by suboptimal milking hygiene and environmental contamination Conversely,
intensive systems in the UAE and Egypt report lower overall rates (24.0% to 38.46%), yet emphasize
the disproportionate impact of subclinical mastitis (SCM). As shown in Table 1, SCM often accounts
for over 80% of total mastitis cases, acting as a "silent" reservoir that degrades milk quality and
reduces yield by up to 70% without visible symptoms [2, 3].

Reproductive efficiency is the limiting factor for camelid production, with birth rates in
nomadic herds rarely exceeding 40% compared to 70% in well-managed systems. Endometritis, the
inflammation of the endometrial lining, is the primary etiology for repeat breeding, early embryonic
death, and abortion. Because camels are induced ovulators, they are uniquely susceptible to uterine
trauma; aggressive or repeated mating during the incorrect follicular phase can bypass natural defense
mechanisms, leading to persistent microbial colonization. Pathogens such as Escherichia coli and
Streptococcus species dominate the etiological landscape, with E. coli alone isolated in 50% of
endometritis cases in certain intensive herds [4]. The financial impact of these diseases is multi-
layered. In India, the mean annual cost of clinical mastitis is estimated at US 29.37 per animal, with
pharmaceutical costs (43.63%) and discarded milk (18.17%) representing the primary expenditures.
On a global scale, dairy losses due to mastitis range between US 19.7 billion and US 32 billion
annually. Furthermore, the emergence of multidrug-resistant (MDR) strains—such as Pseudomonas
aeruginosa with a Multiple Antibiotic Resistance (MAR) index of 0.77—poses a severe public health
risk to consumers of raw camel milk [5,6].Traditional diagnostic methods, such as the California
Mastitis Test (CMT), are increasingly viewed as insufficient for modern precision farming due to their
subjectivity. The field now demands objective, molecular-level diagnostics, including Matrix-Assisted
Laser Desorption/lonization Time-of-Flight Mass Spectrometry (MALDI-TOF MS) and Machine
Learning (ML)-based somatic cell count (SCC) modeling, which boast accuracies exceeding 95%.
Simultaneously, the therapeutic landscape is pivoting toward "green” biologicals like medical ozone
and phytotherapy to circumvent the antibiotic residue crisis [7].

Materials and Methods. A comprehensive systematic search was conducted across major
global electronic databases, including Web of Science, Scopus, and Google Scholar. These platforms
were selected to ensure the inclusion of both clinical veterinary trials and fundamental
proteomic/genomic research. The search utilized Boolean operators (AND, OR) to combine primary
keywords related to the host species, the specific pathologies, and the modern methodologies under
investigation.

To ensure the academic rigor of this synthesis, strict inclusion criteria were applied. Studies
were required to be: Peer-reviewed: Published in recognized scientific journals. Species-Specific:
Focusing specifically on Old World camelids (C. dromedarius or C. bactrianus), although comparative
references to bovine models were used sparingly for therapeutic context. Methodologically Focused:
Providing detailed data on diagnostic sensitivity, specificity, or clinical recovery rates. Language:
Articles published in English. Exclusion criteria included studies focusing solely on New World
camelids (Llamas/Alpacas) without relevant comparative data, case reports with limited sample sizes
(n < 5), and grey literature lacking formal peer review. Data were extracted from the selected literature
and categorized into three primary thematic pillars: Epidemiological and Etiological Data: Prevalence
rates, risk factors (OR), and microbial isolation frequencies (e.g., S. aureus, E. coli). Diagnostic
Efficacy: Performance metrics (Sensitivity/Specificity) of tools like CMT, SCC, and MALDI-TOF
MS. Therapeutic Outcomes: Clinical success rates, pregnancy rates, and services per conception for
various antibiotic and biological interventions.

This review synthesizes the technical protocols described in modern diagnostic research. For
mastitis, this includes the transition from manual CMT scoring to automated fluorescent-based
somatic cell counting (e.g., Fossomatic) and the application of Support Vector Machines (SVM) for
data pattern recognition. For endometritis, the review analyzes the standardization of transrectal
ultrasonography (using 5 MHz transducers) and the emerging use of Matrix-Assisted Laser
Desorption/lonization Time-of-Flight (MALDI-TOF) for rapid species-level identification of uterine
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pathogens.

Results and Discussion. Epidemiology and Risk Factors. The prevalence of mastitis varies
significantly across different geographical regions and management systems. In pastoral herds in
Eastern Ethiopia, the prevalence of mastitis can reach 76.0%, largely due to unhygienic milking
procedures. Conversely, structured studies in Egypt report an overall prevalence of 38.46%, with
subclinical cases (32.1%) significantly outnumbering clinical cases (6.4%).

Table 1 — Regional prevalence and clinical distribution of mastitis in dromedary camels.

Region Overall Prevalence (%) Subclinical (%) Clinical (%)
Eastern Ethiopia 76.0 18.1 4.3
Egypt 38.46 32.1 6.4
Algeria 35.0 27.5 7.5
UAE 24.0 - -
India (Bikaner) 25.0 - 25.0

Risk factor analysis indicates that environmental hygiene, animal age, and physiological status
are critical determinants of disease susceptibility. As outlined in Table 2, camels older than five years
exhibit a sixfold higher risk of developing mastitis, while early lactation and tick infestations further
exacerbate this vulnerability [8].

Table 2 — Multivariable logistic regression analysis of risk factors associated with camel mastitis.

Risk Factor Odds Ratio (OR) 95% Confidence Interval p-value
Age (> 5 years) 6.0 1.29-7.79 0.012
Early Lactation 3.0 1.42 - 4.23 0.001
Poor Hygiene 2.4 1.43 - 4.06 0.001
Tick Infestation 2.0 0.91-234 0.011
Udder Lesions 2.5 1.50 - 4.02 < 0.0001

Etiological Spectrum. The microbial landscape of camelid infections is dominated by Gram-
positive cocci, specifically Staphylococcus aureus and Streptococcus agalactiae. However, emerging
metagenomic evidence suggests a high diversity of opportunistic pathogens. In cases of endometritis,
Escherichia coli and Pseudomonas aeruginosa are frequently implicated, often exhibiting multidrug
resistance (MDR) patterns [9]. The common pathogens isolated from both mammary and uterine
infections are summarized in Table 3.

Modern Diagnostic Methods. Mastitis Diagnostics. While the California Mastitis Test (CMT)
remains a practical field tool, its subjectivity limits its efficacy in intensive systems. Modern
approaches prioritize objective quantification.

Table 3 — Predominant microbial etiological agents identified in camelid infections.

Pathogen Class Major Species Primary Disease Isolation
Frequency
Gram-Positive Cocci S. aureus, S. agalactiae, Chronic Mastitis Very High
CNS
Gram-Negative Bacilli E. coli, K. pneumoniae Endometritis/Acute High
Mastitis
Spore-Forming B. licheniformis Recurrent Mastitis Moderate
Actinobacteria Trueperella pyogenes Metritis/Abscesses Moderate
Emerging Genus Delftia spp. Subclinical Dysbiosis Regional

Somatic Cell Count (SCC) analysis remains the gold standard, with healthy quarters generally
maintaining levels below 4x10° cells/mL, whereas infected quarters can exceed 1x10" cells/mL. Table
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4 provides a comparison of modern diagnostic technologies, highlighting the high precision of
machine learning (ML) models and MALDI-TOF MS [10].

Table 4 — Comparative efficacy of modern diagnostic methods for intramammary infections.

TDlagnostlc Metric Measured Sensitivity | Specificity Pros/Cons

echnology

CMT DNA Gelation 88.5% 86.2% Subjective; Low cost

SCC (Standard) Leukocyte Count 88.6% 97.8% Lab-dependent; Accurate

SCC (ML-Model) | Pattern Recognition | 100.0% 95.6% High precision; Complex
data

MALDI-TOF MS | Protein Fingerprint | 100.0% 100.0% Rapid; High capital cost

Electrical Cond. lon Concentration | 61-78% 81.4% Automated; Low specificity

Endometritis Diagnostics. Diagnosis of endometritis has shifted from simple palpation to a
multimodal approach. Transrectal ultrasonography is utilized to monitor uterine wall thickness; a
return to 5-6 mm thickness 14 days post-treatment is indicative of recovery. Endometrial biopsy
remains the most reliable method for identifying chronic fibrosis (endometrosis), with approximately
36.4% of cases diagnosed as irreversible chronic endometritis [11]. Therapeutic Advancements.
Conventional Antimicrobial Protocols. Parenteral administration of third-generation cephalosporins,
particularly ceftiofur, has demonstrated superior efficacy over conventional intrauterine douching. As
detailed in Table 5, ceftiofur protocols achieved a 71.4% pregnancy rate in dromedary camels,
significantly outperforming oxytetracycline and lotagen [12].

Table 5 — Comparative clinical efficacy of antibiotic protocols for camel endometritis.

Treatment Protocol Route Duration Pregnancy Rate Serwce_s/C
(%) onception
Ceftiofur (1ml/50kg) Subcutaneous 5 Days 71.4 1.2
Cephapirin (500mg) Intrauterine Single 76.2 1.3
Oxytetracycline Intramuscular Single 42.9 1.7
(20mg/kg)
Lotagen (120ml) Intrauterine 3 Doses 39.3 1.8
Ceftiofur + Oxy Mixed Var. 67.9 1.2

Non-Antibiotic Alternatives: Ozone and Phytotherapy. The emergence of MDR pathogens
(e.g., Pseudomonas aeruginosa with MAR indices up to 0.77) has fueled interest in residue-free
biologicals. Ozone therapy, through the administration of medical ozone gas or ozonized water, has
shown promise in immunomodulation, significantly increasing the phagocytic activity of
polymorphonuclear leukocytes (PMNs) in mastitic milk. Additionally, bioactive plant extracts such as
Allicin (from garlic) and Schisandrin B offer potent anti-inflammatory effects by inhibiting NF-kB
signaling pathways.

Garlic extract derived from Allium sativum contains the active compound allicin, which
exhibits antimicrobial activity comparable to penicillin, where 1 mg of allicin is equivalent to
approximately 15 IU of penicillin. Neem oil obtained from Azadirachta indica contains azadirachtin,
which enhances polymorphonuclear (PMN) cell recruitment, thereby supporting the host immune
response. Schisandrin B from Schisandra spp., a lignan compound, exerts its effects through inhibition
of the NF-xB and MAPK signaling pathways, contributing to anti-inflammatory activity. Saikosaponin
A derived from Bupleurum spp., a saponin compound, plays a protective role in maintaining the
integrity of the blood-milk barrier. Oregano oil from Origanum vulgare contains thymol, which
inhibits pro-inflammatory cytokines such as TNF and IL-6, thereby reducing inflammation [13].

Immunogenetics and Future Horizons. Research into the genetic susceptibility of camels to
mastitis has identified specific immune and antioxidant markers. In the innate immunity gene class,
TLR2, TLR4, OTUD3, and C4A are upregulated in mastitis-susceptible camels, while no
corresponding downregulated genes are reported in resistant animals; these genes are primarily
involved in pathogen recognition.

130




Within the antioxidant gene class, OXSR1, SERP2, and ST1P1 are upregulated in susceptible
camels, whereas CAT, SOD3, and PRDX6 are downregulated in resistant individuals, reflecting their
role in oxidative stress management [14]. For the cell adhesion gene class, STAB2 is upregulated in
susceptible camels, with no genes reported as downregulated in resistant animals; this gene is
associated with waste removal processes.

Conclusion. The management of camelid udder and reproductive health has entered a new era
defined by rapid, molecular-based diagnostics and sustainable biological therapies. The integration of
MALDI-TOF MS and ultrasonography allows for precise disease monitoring, while medical ozone
and phytotherapy provide effective alternatives to conventional antibiotics. Future strategies must
focus on genetic selection for innate resistance and the implementation of One Health surveillance to
safeguard both animal productivity and consumer safety.
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PE3IOME

MacTuT U SHAOMETPUT SIBJISIOTCS OJHUMU M3 HauOoJiee 3HAYMMBIX (DaKTOPOB, BIUSIONIMX Ha
MPOAYKTHBHOCTB, PENPOLYKTUBHYIO 3()()EKTUBHOCTh U SKOHOMHYECKYIO YCTOHYHBOCTH B MOJIOUHOM
JKUBOTHOBOJICTBE, CBS3aHHOM C pa3BeleHHEM BepOmonoB. B manHOM 0030pe  0000IIeHBI
COBPEMEHHBIE AMHIEMHOJOTHUECKHE TEHICHLUH, OJTHOJOTMYECKHE arcHTbl, JMJOCTIKEHHUS B
JUarHOCTUKE W TEPalmeBTUYECKUE CTpPAaTerMu JieUeHHsl STHX 3a00JieBaHUN Yy OJHOTOPOBIX U
OakTpuiickux BepONIO0B. PacnpocTpaHEeHHOCTh MACTHTa 3HAYUTEIBHO BaphUPYETCS B 3aBUCHMOCTH
OT CHCTEMBI COJCP)KaHHUS, TIPU 3TOM CyOKIMHHYECKHE (HOPMBI COCTABISIOT OOJBIIUHCTBO CIy4acB U
MPUBOJAT K CYIIECTBEHHBIM TPOW3BOJICTBCHHBIM TOTEpsM. K OCHOBHBIM MATOr€HAM OTHOCSTCS
Staphylococcus aureus, Escherichia coli n Streptococcus spp., 4acTo CBsSI3aHHBIE C IOSIBIEHHEM
YCTOWYMBOCTH K aHTUMHUKPOOHBIM mpernaparam. [locneHie JOCTIKEHNS B JUATHOCTUKE YITYUIINIA
BBISIBIICHUE W MOHHUTOPUHT 3aboseBanuii. COBpEMEHHBIE IMOAXOIBI, TaKWE KaK aHAJINA3 II0JCYeTa
COMATHYECKUX KJIETOK C IOMOIIBI0 MAIIWHHOTO OOY4YeHHWs, MAacC-CIIEKTPOMETPHS C MaTPUYHO-
ACCUCTHUPOBAHHOM J1a3epHOM JecopOumeil/nonn3amueii 1 BpemsmnposieTHsiM anamuzom (MALDI-TOF
MS) wu TpaHcpekTanbHas YIbTPa3BYKOBas JHArHOCTHKA, OOeCTednBarOT 00Jiee  BBICOKYIO
YYBCTBUTCIIBHOCTDH u CHCHI/I(i)I/I‘IHOCTB 10 CpaBHCHUIO C TpaAuIUOHHBIMHA METOAaMMU.
TepaHGBTI/ILIeCKI/IC CTpaTe€rud pa3BUBAIOTCA, BbBIXOAA 3a paMKHU TPAAULOHUOHHBIX MPOTOKOJIOB
MPUMEHEHHUS] aHTHOMOTHKOB, BKJIIOYAs UCMONb30BaHue HedTHOpypa, ¥ Nepexos K albTepHATUBHBIM
MOJIX0JIaM, TAKUM KakK 030HOTeparnusi, (PUToTepanus U OMOAKTHBHBIC PACTUTEIbHBIC COSAUHEHH. DTU
METOABl JEMOHCTPUPYIOT MEPCHEKTUBHOCTh B CHIDKEHHM AaHTHMUKPOOHOH pPE3HCTEHTHOCTH U
YJIy4IIEHUM UIMMYHHOTO OTBeTa. B 11e510M, HHTErpanus nepeaoBoi TUarHoCTUKH, TApreTHOU Teparuu
Y HOBBIX JaHHBIX MMMYHOTCHETHKH TPEACTaBISACT COOOM BaKHBIH IIar Ha MyTH K YCTOWYHUBOMY
YIPaBICHUIO 3J0POBbEM BEPOIIONIOB.

Knroueeswle cnosa: macmum, snoomempum, 8ep0Oio0, OUACHOCMUKA, JledeHue.

TYWIH

MacTtar JKoHE OJHIOMETPUT TYHe CYT OHEpKAaciOiHeri OHIMIUTKKE, pPernpoOayKTHBTI
THIMJIITIKKE JK9HE 9KOHOMHUKAIBIK TYPAKTBIIBIKKA 9CEp €TETiH €H MaHbI3bI MIeKTeYIep i 0ipi OG0B
TabpuTaARL. by monyna npomenap xoHe OaKTpHaH TyHeIepiHIeT1 OCHI JKaFaaiiapra apHaIFaH Ka3ipri
SMHUJEMHUOJIOTHSIIBIK ~ YPAICTEpP, OSTHOJNOTHSUIBIK areHTTep, JMAarHOCTUKANBIK JKETICTIKTEp IKOHE
TEpanvsUIBIK ~ CTpaTerusyiap KOPBITHIHABUIAHFaH. MacCTUTTIH Tapalybl 0Oackapy IKyienepiHe
0alIaHBICTBl KEHIHEH ©3repeil, CYOKIMHUKAIBIK (GopManapbl sKaFJaiiapAblH KOIIUIIrH Kypanbl
KOHE OHIIpICTIH aWTapiblKTail KoranybiHa okenexi. Herisri marorenmep Staphylococcus aureus,
Escherichia coli sxome Streptococcus spp. 6ombin TabwiTa 6!, Oap KebiHece maiina 60JaThIH MUKPOOKa
Kapchl TO3IMAUTIKIICH OaiyaHbICThl. JMarHOCTUKANAFbl COHFBI JKETICTIKTEp aypyiapbl aHBIKTAYAbl
XKOHE OaKbUIayJbl JKaKCcapTThl. MaIlMHAIBIK OKBITY KOMEIIMEH COMATHKAJBIK JKacyllanap CaHbIH
Tangay, MaTpULAIBIK KOMEKII  Ja3epiik  JIecOpOLMs/MOHAAY YIIy  YyakKbITBIHBIH  Macc-
criekrpomerpusicel (MALDI-TOF MS) skoHe TpaHCPEKTalb/bl YIbTPAIbIOBICTHIK 3EPTTEY CHSIKTHI
3aMaHayH TOCULAEP IOCTYPIIi 9MICTEPMEH CAaJbICTBIPFaHAa YKOFaphl CE3IMTAIIBIK MEH EPEeKIICTIKTI
KaMTaMmachl3 erefi. TepamnusiiblK CTpaTerusuiap ASCTYPJl aHTUOMOTHKAIBIK XaTTaManapiaH, COHBIH
imriege nedTrodypAbl KOJNJaHyAaH THIC 030H TEPaNMUsChHl, (PUTOTEpAIUs XoHE OMOAKTHUBTI ©CIMIIIK
KOCBUIBICTaphl CHSAKTHI Oalmama Tocuiiepre Kapai gambin Kenemi. bys omicTep MHKpOOKa Kapchl
npenaparrtapra TO3IMALTIKTI TOMEHICTYAC KOHE MMMYH/BIK JKayanThl jKaKcapTyJa MepCreKTHBAIBI
Oonbin TaObmanel. JKammel anraHga, O3bIK JUATHOCTHKAHBI, MAKCATThl TEPAIMUSIHBI JKOHE >KaHA
MMMYHOTEHETHKAIIBIK TYCIHIKTEpAi OipiKTipy TyWe AEHCAyJBIFBIH TYPaKThl OacKapyra OarbITTanraH
MaHBI3I6I KagaM OOJIbIT TaObUIabI.

Tyitin co3zdep: macmum, SHOOMempum, mytie, OUASHOCMUKA, eMOE).
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MOKA3ATEJHN MSCHOM NPOAYKTUBHOCTH BbIYKOB KA3ZAXCKOM
BEJIOT'OJIOBOM ITOPOIbI

AHHOTANUSA

B cratbe mpencraBieHbl pe3yNbTaThl HCCIEAOBAHUS MSCHOW MPOAYKTUBHOCTH M KauyecTBa
MPOAYKINK Y0051 OBIYKOB Ka3aXxCKOW OeI0ro0BOi MOPOIBI IPY MCIOIB30BAaHUK COATaHCHPOBAHHOTO
YIJIEBOHOTO KOPMOBOro Komiiekca «®Denmynen». DKCIepUMEHT MPOBOIWICS Ha YETHIPEX Tpymmax
KHBOTHBIX, KaXJasi M3 KOTOPBIX BKJIfoUana 1o 12 6prukoB. KoHTpoNIbHAS TpyIia Mony4dana OCHOBHON
parmioH 6e3 1006aBOK, a TpH ONBITHBIE TPYIITHEI — paiuoH ¢ BBeaeHneM «DenyneHa» B qo3ax 100, 125
u 150 r Ha romoBy B cyTku. lccnemoBaHue OXBaThIBAJO MEPUOJI BHIpAIMBAaHHUSA W OTKOpPMA
1o 18 mecsues.

Onenka MPOAYKTHBHOCTH MPOBOJMIACH IO IMpenyOoifHO *KHBOW Macce, Macce W BBIXOIY
MapHO# TyIIM, Macce W BBIXOMy BHYTPEHHETO JKHpa, YOOWHOW Macce W yOoiHOMYy BeIXOmy. st
XapaKTePUCTUKH KadecTBAa TYIIW OMOJHHUTENBHO OMNpPENessii MOpPQOMETpUUECKHE TOKa3aTeln
(mnvHA TyNOBHMINA, [UTHHA TYIIH, JUTHHA Oenpa, o0xBaT Oeipa) u pacu€THbIe KOA((OUITUEHTH MSICHOCTH
(k03¢ PUIHEHT TOTHOMSICHOCTH TYIIH, K03 QUIMEHT BBINOIHEHHOCTH Oepa).

Pe3ynpTaTel mokKazanM IOJOXKUTENBHOE BIHMSHUE BBEICHHUS KOPMOBOIO KOMIUIEKCA Ha BCE
MoKa3aTesid MICHON MPOAYKTHBHOCTH U KadecTBa Tymd. Hanbonee BbipaxkeHHBIH 3P QeKT oTMeueH B
rpymmne, noay4asineii 125 r «DenyiieHay Ha rOJIOBY B CyTKH: y OBIYKOB 3TOH IPYIIIbl HAOIFOIAIUChH
HauOOJbIINE 3HAUYEHUs] MpPeAyOoilHOI Macchl, Macchl MapHOW TYyIIW, yOOWHOTO BBIXOAA, a TaKKe
nyumrie Mopdomerpudeckue mokazarend ¥ Kod(QGUIMEHTH MscHOCTH. [lonmydeHHbIe JaHHBIC
CBHUIIETEIBCTBYIOT O LIeJIeco00pa3sHOCTH MpuMeHeHus «DenyneHa» i MOBBIIIEHUS TPOLyKTUBHOCTH
Y yIy4IIeHUs KauecTBa Msca Ka3axCKoW OeI0oroI0BOH HOPO/IBL.

Knwouesvie cnoea: xazaxckas 6en020106as nopooa, ObluKu, MACHAS HPOOYKMUSBHOCD,
Kauecmeo msca, YOOlUHble nokazamenu, Mopgomempuyeckue nokazameny, Kodp@uyuenmol
MACHOCMU, KOPMOBOU Komniexc, DeryyeH, omKopm, payuor KopMaeHUs.

ABSTRACT

The article presents the results of a study on the meat productivity and quality of slaughter
products of Kazakh White-headed bulls using the balanced carbohydrate feed complex "Felucen”. The
experiment was conducted on four groups of animals, each consisting of 12 bulls. The control group
received the basic diet without additives, while the three experimental groups received the diet with
the addition of "Felucen” at doses of 100, 125, and 150 g per head per day. The study covered the
period of rearing and fattening up to 18 months.

The productivity was assessed based on the pre-slaughter live weight, the weight and yield of
the paired carcass, the weight and yield of the internal fat, the slaughter weight, and the slaughter
yield. In addition, morphometric indicators (trunk length, carcass length, thigh length, and thigh girth)
and calculated meatiness coefficients (carcass fullness coefficient, thigh completeness coefficient)
were determined to characterize the quality of the carcass.

The results showed a positive impact of the feed complex on all indicators of meat
productivity and carcass quality. The most pronounced effect was observed in the group that received
125 g of Felucen per head per day: the bulls in this group had the highest values of pre-slaughter
weight, carcass weight, and slaughter yield, as well as the best morphometric indicators and meat
quality coefficients. These findings suggest that Felucen can be effectively used to increase the
productivity and improve the quality of meat in the Kazakh Belogolovaya breed.

Keywords: Kazakh White-headed breed, bulls, meat productivity, meat quality, slaughter
characteristics, morphometric traits, meatiness coefficients, feed complex, Felucen, fattening, feeding
ration

133



Beenenme. l3BecTHO, 4YTO MsCHass NPOAYKTUBHOCTb M KayecTBO MsCa BO MHOTOM
00yCIIOBIIEHBI TEHOTHIIOM >KUBOTHOTO. B TO ke Bpems (OpMHpOBaHUE ITHUX NMPU3HAKOB YKHBOTHBIX
00YCIIOBJIEHO CJIOKHBIX B3aUMOJEHCTBHEM I'€HOTUIINYECKUX U IAPaTUIMYECKUX (HaKTOPOB.

JKuBoTHBIE CrieNUaTM3UPOBAHHBIX MSCHBIX MOPOJ OTIMYAIOTCS BBICOKMM YPOBHEM MSCHOM
IPOAYKTUBHOCTH M KadecTBOM MSCHOM mnponaykuuu. IIpu 3TOM NpOSBUTH CBOM XO3SICTBEHHO-
OMOJIOTHUECKHE KayecTBa OHM MOTYT NpPU CO3AaHMM MM ONTUMAIbHBIX YCIOBHH COJEpXKaHUS W
[OJIHOLIGHHOI'O, COQJIAaHCUPOBAaHHOTO KOpPMJIEHHUA. [lepclieKTMBHBIM B 3TOM IUIAHE SIBJIETCS
UCIIOJIb30BaHUE PA3IMYHOTO POJia KOPMOBBIX 100aBOK [1-5].

MsicHass TPOAYKTUBHOCTh KPYIHOI'O pOratoro CKOTa SIBJSIETCS OJHUM U3 KIIOYEBBIX
nokasaresiedl 3 (HEeKTUBHOCTH OTPACIH XKMBOTHOBOJCTBA M B 3HAYMTENBHOW CTENEHU ONpEAEIsIeTCs
TeHETHYECKHUMHU 0COOEHHOCTSIMU YKUBOTHBIX, YCIIOBHSIMH UX COJIEPXKAaHUS M YpOBHEM KopmieHus. Kak
OTMEYAIOT MHOTHE HCccienoBaresy, (OpMHPOBaHHE NPOAYKTUBHBIX KauyecTB NPOUCXOAUT MOJ
BIIMSTHUEM CJIOKHOTO B3aUMOJICHCTBHS TEHOTHITMYESCKUX U MApaTUUIecKux Gpakropos [6,7].

JKuBoTHBIE cCrENUaNM3UPOBAHHBIX MSCHBIX IOPOJ, K KOTOPHIM OTHOCHTCS KazaxcKas
OeJoroyioBasi IOPo/a, XapaKTePHU3YIOTCS BBHICOKMM YPOBHEM MSCHOHM TPOIYKTUBHOCTH, XOPOLIMMHU
yOOIHBIMH Ka4eCTBAaMU M aJanTalldeil K pa3inyHbIM MPHUPOTHO-KIUMATH4YecKuM ycioBusiM [8-10].
OnHako peanu3alsi WX TEHETHYECKOTO TIIOTEHIMaja BO3MOXHA TOJNBKO TMpH 00ecredeHun
MOJTHOLICHHOT'O U cOaJJaHCUPOBAHHOTO KOPMJICHHS.

B mocnennue Toapl 0OJBIIOE BHUMAaHHE YJENSETCsS HCIOJIB30BAHUIO KOPMOBBIX J00aBOK,
CIIOCOOCTBYIOIIMX IOBBIIEHUIO HNPOXYKTHBHOCTH JKMBOTHBIX. ONHUM U3 TaKUX CPEICTB SIBISETCS
cOanaHCHpOBaHHBIN  YIJEBOJHBIM KOPMOBOW Komiuieke «®enyren», KOTOPBIH  yiydnraer
MepeBapUMOCTh KOPMOB M TIOBBIIIAeT 3 (PeKTUBHOCTD UX Ucmonb30Banus [11-20].

HecmoTps Ha nmeromuecs JaHHbIe, BOIPOCH! BIMSHUS Pa3IMYHBIX 103 KOPMOBBIX J00aBOK Ha
MSICHYIO TIPOJTYKTUBHOCTh W YOOMHBIC KadecTBa OBIYKOB Ka3axXxCKOW OEJOT0JIOBOH MOPOIBI TPEOYIOT
JanbHEHIIEro N3y4eHus, YTO U ONPEAETUIO aKTyalbHOCTh HACTOSIIEr0 HCCIEeA0BAHMS.

Llens uccnenoBanus. Llenpio mcciieoBaHus SIBISUIOCH M3YYCHUE BIMSHUS PAa3HUYHBIX J103
cOaNaHCUPOBaHHOTO YTJIEBOJHOTO KOPMOBOrO KoMIulekca «®DenyleH» Ha IOKa3aTeln MSCHOR
MPOJYKTUBHOCTH M KQ4E€CTBO MPOIYKIHH YOOs OBIYKOB Ka3axCKOM 0e10orojoBoil mopoasl.

Marepuansl U MeTOABl HccienoBaHus. lccnenqoBanue MpoBOAMIOCH HAa OBIYKAX Ka3zaxCKOU
0€eJI0TOIOBOM TOPO/BI, IIaraTaiickoro KOMOJIOTO THIIa, BO3pacToM 6-18 mMecsies, BeIpalIiBaeMbIX B
TOO «llnem3aBonx YamaeBckmii» 3amagHo-Kazaxcranckoir obOnactu. JKWBOTHBIE TONydeHBI OT
MOJTHOBO3PACTHBIX KOPOB 3-5 0TénoB, He HIKe | Kitacca, M OBIKOB Ki1acca dIIUTa-pPEKOp.

s skcnepuMeHTa cOpMHUPOBAIM YEThIpE TPYIIBI [0 NPUHLIHMITY aHAJIOroB (IO BO3pacTy,
KHMBOI Macce U MPOUCXOKACHHIO):

| rpynma (koHTpOIEHAs ) — ocHOBHOH parnoH (OP) 6e3 106aBok;

Il rpynma — OP + 100 r/ron/cyT cOanaHCUpOBaHHOTO YTICBOIHOIO KOMILIEKca «Denyreny;

Il rpyrma — OP + 125 r/ron/cyt «®Denyuen»;

IV rpymna — OP + 150 r/ron/cyt «Denyuen».

[TpoomKUTENTPHOCTL OMBITa OXBATHIBAJIA NIEPUOJ] BBIPAIIMBAHNSA M OTKOpMa 110 18 mecsres.
Kaxnas rpynmna Bxmovana 12—15 >KUBOTHBIX.

Bce ObUKHM comepXanch B OMWHAKOBBIX YCIOBHUAX MICHOW ¢epmbl. OCHOBHOM pammoH
BKJIIOYAJT KOpMa, NMPOW3BEAEHHBIC B XO3AHCTBE, COANTaHCHPOBAaHHBIE MO SHEPIMU M MUTATEIBHBIM
BeriecTBaM. OTBITHBIE TPYIITHI JOTIOIHUTENLHO Moy4ann «DenyieH» B yKa3aHHbBIX 103aX.

VYo6oiiHble KadecTBa OLEHUBAIM KOMIUICKCHO: NpeayOoiiHas xuBas Macca nocie 24-4yacoBoi
TOJIOZHOM BBIAEPKKH, Macca MapHOW TyIIW, BBIXOJ mapHoi Tymu (%), Macca M BBIXOJ BHYTPEHHETO
KHUpa-ChIpia, yooitHas Macca u yooiHsii BeIX0 (%). KoHTponbHBIH yOOoit mpoBouiics y 3 OBIUKOB U3
KaXJI0¥ Tpymnmsl B Bo3pacte 18 mecsiies.

st oueHKM MOP(HOMETPUYECKUX XapaKTEPUCTHK TYIIH W3MEPSIIN: UIMHY TYJIOBHILA, JJIUHY
TyImH, JUIMHY Oenpa, o0xBar Oenpa, pacCuUTHIBAIN KO3(QUIMEHTH: KOAPPHUIUEHT MOTHOMSICHOCTH
tymu (K1) = macca tymm, kr/mmaa Tymm, cM X 100; xoaddunuent Beimomaennoctu oeapa (K2) =
o0xBar Oexnpa, cMm/mimHa 6enpa, cm x 100.

[annble o00pabareiBaiM METOJAMU BapUALMOHHOM CTAaTHCTHKH: BBIYMCILUIM CpenHee
snauenue (X), omubky cpenmeit (SX) u xkoaddument Bapuarmu (CV). J0CTOBEPHOCTH pasnnumnii
MEXIy TPYIIIaMU ONPEAEIsUIN 10 KpuTepuio CThIOACHTA.

Oddexr BBeneHus «DenmyieHa» OICHUBAIM 1O HM3MEHEHHUIO BCEX IMoOKa3zaTenell yOOHHBIX
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Ka4ecTB U MOp(oMeTpHUIecKUX XapakTepucTHK. CpaBHUBAJIM KOHTPOJBHYIO TPYIITY C ONBITHBIMH
TpyNmaMy, a TaKKe MEXKAY ONBITHBIMH TPYIIaMH, YTOOBI BBISSBUTH J03y, OOECIIEUHBAIOLIYIO
HauOOJBITHI 2P hEeKT.

Pesynpratel uccnemoBaHus. Y OOWHBIC KauecTBa OBIYKOB XapaKTEPU3YIOTCS KOMILICKCOM
nokasaresieil. [Ipu 3TOM MX ypoBEHb BO MHOTOM OOYCJIOBJIEH Kaue€CTBOM KOPMOBOT'O PallMOHAa U €ro
cOaaHCUPOBAaHHOCTBIO TI0 OCHOBHBIM IHMTATEIbHBIM BeliecTBaM M 3Heprud. C STOH ILenbio B
HOCJIeHee BpPEMsl IPHU BBIPALMBAHUM CKOTa MSCHBIX IIOPOJA HCIOJIB3YIOT COaJaHCUpPOBAHHBII
kopmoBoii kommuiekc Penyuen. Ero mnpumeneHue cmocoOcTByeT Ooljiee MOJHON peamu3anuu
TEHETHYECKOI0 IIOTEHIMana MSICHOM MNPOAYKTHMBHOCTH OTKapMIIMBAEMOTO MOJIOJHIKA KPYITHOTO
ckoTta. O0 3TOM CBHIETENBCTBYIOT IIOJIyUYEHHbIE HAMH HKCIIEPUMEHTaJIbHbIE JaHHbIe (Tabm. 1).

[Ipy >TOM YyCTaHOBIIEHO TOJOXKUTEIbHOE BIMsSHUE cKapminBanus @enyneHa Ha Bech
KOMIUIEKC TIIOKa3aTejlel, XapaKTepHu3ymoIluxX YOOiHble KadecTBa OTKapMJIMBAaeMbIX OBIYKOB. Tak
ObIYKH | KOHTPOJBHOW TPYIIIEI, TOTYYaBIINE OCHOBHON PallMOH B TIEPHOJ BBIPALIMBAHUS U OTKOPMA,
yerynanu cBepctHEKaM || onbITHOM rpymisl 1o npeay0oiiHo# uBoi Macce Ha 5,5 kr (1,1%, P<0,05),
Il onbrTHOM Tpynmsl — Ha 13,0 kT (2,6%, P<0,01), IV onbitHO# — Ha 8,1 kr (1,7%, P<0,01).

Tabmuma 1 — Iloka3aTenu KadecTB IMONONBITHBIX B 18 mec.

['pynma

Ilokazarens I l " v

X£Sx Cv X+£Sx Cv X+Sx Cv X+£Sx Cv
[Ipeny6oiinas 488,1+3,38 2,14 493,6+3,96 1,42 | 501,1£3,67 | 1,60 | 496,2+3,06 | 1,71
JKUBasi, KT
Macca napHoi 275,8+2.90 4,40 | 280,4+£2,69 | 3,37 | 286,6£3,04 | 3,51 | 282,8+2,88 | 2,94
TYIIH, KT
Brrxox mapHoi, 56,5+0,64 1,59 56,8+0,80 1,99 57,2+0,55 1,35 57,0+0,50 1,24
%
Macca 9,3+1,32 14,40 9,8+1,17 16,89 11,0+0,57 1,27 10,0+0,63 8,92
BHYTPEHHOTO
KHpa , KT
Brixon 1,9+0,30 21,92 2,0+0,24 16,89 | 2,24+0,09 5,70 2,0+0,13 9,16
BHYTPEHHETO —
ceipma, %
Vooiinas 285,1+3,01 2,98 290,2+2,64 3,23 | 297,6+3,81 3,11 | 292,8+2.93 | 2,87

Macca, Kr

Vo6oiinbli 58,4+0,38 0,93 58,8+0,76 1,82 59,4+0,63 1,50 59,0+0,51 1,23
BeIX0x, %

HeonuHakoBeIii  ypoBeHh TIPemyOOWHON JKMBOW MacChl OBIYKOB TIOMOTBITHBIX TPYIII
00yCIOBHJI MEXIPYNIOBBIE pa3Iuiyvsg W IO Macce NapHOH TyIIHM, OCHOBHOMY IIOKa3aTellio,
XapakTepU3yIOIero yOoiHHbIe Ka4ecTBa MOJIOTHSIKA.

[Ipu sTom Obruku | KOHTPONBHOW TpyHIBl yCTyNald MOJOAHSKY |l omeiTHOW rpynmbl mo
BEJIMYMHE aHAIU3UpyemMoro mokaszarens Ha 4,6 xr (1,7%, P<0,05), Il oneitHO# rpymmbei- Ha 10,8 kr
(3,9%, P<0,01), IV ombitHO# rpymmel — Ha 7,0 kr (2,5%, P<0,01). Ilo BbIXOQY mHapHOW TyIIX
npeumyiectBo ObrakoB I, I, 1V rpynn Han cBepcTHuKamu | KOHTPOJIBHOW TPYMIBI COCTABISIO
0,3%, 0,7% u 0,5% cooTrBeTCTBEHHO.

OTMeYeHBI MEXKTPYNIIOBBIE pa3iWyusi W IO Macce BHYTPEHHErO >Hpa-ChIpiia, KOTOphIC
cocrapmsuin 0,5-1,7 kr (5,4-18,3 %) B moms3y ObrukoB Il — IV onbitHex Tpymmn. Ilpu sTOoMm
MUHHUMAJIbHBIM BBIXOJI0OM BHYTPEHHETO JKUPa-ChIpIa OTIUYAIUCH OBIYKH | KOHTpOIbHOU Tpynmbl. OHU
ycrynamu cBepctHukam || — IV onbrrabIx rpymm no ero ypossto Ha 0,1-0,3%.

MeXrpynmnoBble pa3Iryusi 0 Macce MapHOW TYIIM U BHYTPEHHETO XHUpa-ChIpua 00yCIOBUIH
HEOJMHAKOBBIII ypOBeHb YyOOWHOH Macchl OBIYKOB IIOJOMBITHBIX TPYNIl IPH JOCTOBEPHOM
npeumyiiecte MosoxHsika |l — IV onbiTHRIX rpymm. JlocTaTouHO OTMETHTH, 4TO OBIYKH |
KOHTPOJIBHOM TPYNIBl YCTyHald IO BEIMYMHE H3Yy4aeMoro Iokaszaress MojonHsky |l onbITHOM
rpynmst Ha 5,1 kr (1,8 %, P<0,05), 1l onsiTHO# rpymmsl - Ha 12,5 kr (4,4%, P<0,01), IV onbiTHO#
rpymmsl - Ha 7,7 kr (2,7%, P<0,01).
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AHaNOTMYHBIE MEXIPYIIOBBIE PA3IUUUsl OTMEUAINCh M M0 yOoiiHOMY BhIXOAy. Ilpm 3Tom
npeumyiecTBo ObrdkoB || ONBITHOHM TpyNmbel Haj CBEPCTHHKaMU | KOHTPOJBHOHM TPYMIBI MO €ro
yposHio cocrtasisuio 0,4%, |11 omerrHoi rpynmst - 1,0% u IV onbrrHO# rpymms! - 0,6%.

XapaktepHo, 4Tto HauOonbpimuii dS¢p¢eKT B IUIaHE TOBBILICHUS  IOKa3aTesei,
XapaKkTepm3yIONMX YOOWHBIE KadecTBa OTKApPMIIMBAEMOTO MOJIOTHSIKA OTMedeHbl y ObrakoB Il
OTIBITHOW TPYMIIBI, MOJYYaBIIMX B COCTaBE pPalliOHa KOPMJICHHS COAlaHCHPOBAHHBIM YIJIEBOIHBIN
KopMOBOit komiieke denyieH B 103¢ 125 r Ha 0HO KUBOTHOE B CyTKH. B 310# cBsi3u Obruku Il u IV
OTIBITHBIX TPYMIl yCTynamu cBepcTHUKaM ||| ombITHON Tpymnmbl Mo abCOMIOTHONW Macce MapHOW TyIIU
cooTBeTcTBEHHO Ha 6,2 kr (2,2%, P<0,05) u 3,8 xr (1,3%, P<0,05), eé Bexoxay - Ha 0,4% u 0,2%,
a0COIIIOTHOM Macce BHYTpeHHero xupa-ceipua Ha 1,2 xr (12,2%) u 1,0 kr (10,0%), ero Beixomy- Ha
0,2% u 0,2%, y6oiiroit macce — Ha 7,4 kr (2,5%, P<0,01) u 4,8 kr (1,6%, P<0,05).

UnTerpupoBaHHbIM —MOKa3aTeleM, JAOIIMM JOCTATOYHO TIONHYIO MU  OOBEKTUBHYIO
XapaKTePUCTUKY YOOWHBIX KauecTB OTKapMIIMBAEMOI'O MOJIOJIHSKA, JaeT yOOWHBIA BBIXOI.
VY CcTaHOBJIEHO, UTO 1O €r0 YPOBHIO JHIUPYIOLIEE MOJI0KeHHE 3aHuManu Obrdku |11 onbITHOM Tpynmbl.
Monoassik Il 1 IV onBITHBIX TPYIIN YCTyHal UM IO BEJIMYKMHE aHAIW3UpyeMoro nokasatesst Ha 0,6% u
0,4% coOTBETCTBEHHO.

ITomyueHHbIe TaHHBIE, XapaKTepu3ylole yooiiHsle kayecTBa ObdkoB Il - IV onmbITHBIX rpynmn
U UX aHajJM3, CBUIETENIbCTBYET, YTO MUHMMAaIbHBIA 3¢deKkT oTMmedancs y MosonHska |l onmbiTHOR
TpyNIbl, B PAalUOH KOTOPBIX BBOJAWIM COAJAHCHPOBAHHBIA YTIIEBOJHBIA KOPMOBOH KOMILIEKC
@enynen B go3e 100 T Ha 01HO KUBOTHOE B CYTKH. beraku |V OMBITHOM TPYIITEI P CKapMITMBAHUH
ucnbeiTyeMoit 1o6aBku B fo3e 150 r npeBocxoamin cBepcTHUKOB || OMBITHON rpynmbl Mo BenU4HMHE
npenyooitHoit kuBoit Maccel Ha 2,6 kr (0,5%, P<0,05), macce mapuoit Tymm - Ha 2,4 kr (0,9%,
P<0,05), eé otHOCcuTEeNnbHOU Macce - Ha 0,2%), abcomoTHON Macce BHYTpEHHETo kupa- chipua - 0,2 kr
(2,0%,), yooitnoit macce Ha 2,6 kr (0,9%, P<0,05), yooitHomy BEIXOIy - Ha 0,2%.

W3BecTHO, YTO BBIP@KEHHOCTh MSCHOCTHM TYIIM MOJIOJHSKA B OIPEIENICHHOW CTENeHH
XapakTepu3yeTcss BEIMYNHON ee MOp(HOMETPUYECKUX ToKazaTenei. [loydeHHbIe HAMU pe3yiIbTaThl
OTIpeleNieHNs] JIMHEHHBIX pa3MepOB TYLIM CBUACTEIBCTBYET O IOJOXHUTEIBHOM BIMSHUM Ha HX
BEJIMYHMHY BKIIOYECHHUS B COCTAB PAallMOHA KOPMIICHHS OBIYKOB OTBITHBIX TPYII, cOaIaHCHPOBAHHOTO
KOPMOBOT'O YIJIEBOAHOTO KoMILiekca DenyeH.

ITpu 3TOoM ObruKkyM | KOHTPONBHOM TPYMITEI yeTynany aHanoroM Il ombeITHON TPYMIIEI IO THHE
tynosuina Ha 2,0 cm (2,0 %, P<0,05), mmuue Geapa — Ha 1,7cm (1,8%, P<0,05), miuHe Tymm —
Ha 3,7 cm (1,8%, P<0,01), obxBaty Geapa — Ha 2,7 cM (2,5%, P<0,05).

[IpenmymecTBo Ob19KoB |l u IV onbITHBIX TpymIT Haj CBEpCTHUKAMU | KOHTPOIBHOM TPYIIIBI
no MOppOMETpUYECKUM TIOKazaTels M TyIId ObI0 OoJiee CYLIECTBEHHBIM M COCTaBIISLIIO
COOTBETCTBEHHO TI0 JiyTnHe TyJoBuiia 4,2 cm (3,8%, P<0,01) u 2,8 cm (2,6%, P<0,05), niuuHe Geapa —
2,9 cMm (3,1%, P<0,01), nmure Tymu — 7,1 cm (3,5%, P<0,01) u 4,7 cm (2,3%, P<0,05), o6xBary Genpa
—55¢m (5,1%,) u 3,7 cm (1,8%, P<0,05).

XapakTepHo, YTO JUAMPYIOLIEE MOJIOKEHUE M0 BETMUYMHE MOp(oMeTpHYecKHX MOKa3aTeNeH
Tymm 3aHuMand  Obraku |l ombBITHOW Tpymmel, B paldoH KOPMIIGHHS KOTOPBIX BBOIWIH
cOanaHCHpOBaHHBIN YTrIIeBOJHBIH KOpMOBOii komIuiekc Demynen B 1o3e 125 r/roxn B cyTtku. [Ipu sTom
Ooprukm |l m IV ombITHBRIX Tpymm ycrymanw MoJIogHsKy |ll ompITHOW Tpymmbl 1o JIHHE TYJIOBHUIIA
COOTBETCTBEHHO Ha 2,4 cMm (2,2%, P<0,05) u 1,4 cm (1,3%, P<0,05), nnuue 6eapa — Ha 1,2 cm (1,3%,
P<0,05) u 1,0 cm (1,1%,), nmume tymm — Ha 3,4% cm (1,7 %, P<0,05) u 2,4 cm (1,2%, P<0,05),
obxBary Oenpa — Ha 2,8 cm (2,5%, P<0,05) u 1,8 cm (1,6%, P<0,05). Cpenyut OBIYKOB OIBITHBIX TPYIII
MUHHMMAaJIbHON BEJIMYMHON BCEX IPOMEPOB TYLIM OTINYAJICT MOJOHAK || OmbITHON rpymbI.

ITpy KOMIIEKCHOM OLIEHKE MSCHBIX KaueCTB TYIIH YOONHHBIX KUBOTHBIX MCHONB3YIOTCS TaKHE
JOCTaToOYyHO WH(OpMATHBHBIE TIOKa3aTeNd Kak KoOA(QUIMEHT MOJHOMSCHOCTH TYIIH U
BBIMOJIHEHHOCTH Oezipa. MEXIpynnoBble pasinuus N0 MOP(HOMETPUUECKUM ITOKA3aTesiM TYIIU
OKa3aJly BIUSHUE U Ha BEJTMUMHY aHATH3UPYyeMbIX K03 duureHToB. [Ipu 3Trom O6b1uku | KOHTPOIIBHOM
rpynmsl ycrynany aHajgoram |l onbITHOM rpyniiel o BeaMYMHE KO HHUINEHTa TOTHOMACHOCTH TYILH
Ha 1,0 %, xosdpunuenra BeimonHeHHOCTH Oenmpa — Ha 0,7 %, cBepctHukam |l onbITHON TpymBI
cooTtBeTcTBeHHO Ha 2,8% u 2,2 %, mononusky IV ombitHOM - Ha 1,4% u 1,5%. YcraHoBneHo, 4To
MaKCHMAJIbHOM BeIMYMHON aHAIM3MPYEMBIX MOKa3zarenei oTnudanuch Obraku |1l ombITHON rpynmsl.
Onwu npeBocxo 1 KUBOTHBIX || 11 IV omBITHEIX Ty 10 BennuuHe Kod()PHIMeHTa MoITHOMSIICHOCTH
Tymu cootBeTcTBeHHO Ha 1,8% u 1,4%, koaddunuenra Beimonnennoctu oenpa — va 1,5% u 0,7%.
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MuHUMaNbHON BEMTUYMHON H3Y4aeMbIX KO3 (HUIMEHTOB TYIIM OTIMYaiuch Obruku |l ombrTHON
rpynmsl. OHHM yCTynanu cBepcTHUKaM |V OIMBITHOHM TpymNIbl M0 BEMYWHE TIEPBOTO KO PHUIUEHTA HA
0,4%, BToporo — Ha 0,8%. Takum oOpa3oM BBEIEHHE B COCTaB palliOHA OTKAPMIIMBAEMBIX OBIUKOB,
cOaaHCUPOBaHHOTO YIJIEBOJHOIO KOPMOBOTO KoMmIuiekca DenyleH OKa3alo TOJIOKUTEIbHOE
BIIMSHAC Ha YOOWHBIC KadecTBa MoOJOMHSAKAa. Hawmbompmmi 3¢dekT mpu 3TOM OTMEYalcs IpH
CKapMJIMBaHUU OBIYKaM HCIIBITYEMOTO mpemnapata B o3¢ 125 r/ron, MmuauMansHbid — B o3¢ 100 r/ron
B CYTKHU.

BuiBoabl. [Ipumenenne cOanaHCHPOBAHHOTO — YIJIEBOJHOTO  KOPMOBOTO — KOMILIEKCa
«®DenyLeH» MOJ0XKUTEIbHO BIMSAET HA MSCHYIO NPOLYKTUBHOCTH OBIYKOB Ka3axCKOH OenorosioBoit
nopoasl. Beenenne no0aBKM B palMoH CHOCOOCTBYET YBEIMYCHHUIO NMpenyOOiHON >KUBOHM Macchl,
Macchl TapHOW Tymrd, yOOWHOW Macchl W BbIxoAa Tymd. HamGonpmmii 3pdexT oTMeueH mpu no3e
125 r Ha ronoBy B cyTku. beruku ||l ombITHOH rpyniel Mo BceM KIFOUEBBIM MOKAa3aTessiM yOOHHBIX
Ka4eCTB MPEBOCXOMIN KOHTPOJBHYIO TPYIIY W JPYTHE ONBITHBIE TPYMIBI, YTO CBUACTEILCTBYET O
peanu3anuy T'€HETHYEeCKOro MOTEHLMala MSCHOM mponykTuBHOCTH. McmonbzoBanue «®denmyneHa»
MOJIOXKHUTENIFHO CKa3bIBaeTCd HA MOP(QOMETPUYECKUX IMOKa3aTesiaX TYIIW (JUIMHA TYJOBHUINA, JJIMHA
Ty, IiauHa Oexpa, o6xBar Oenpa) m koddduiumenTax MsACHOCTH (K0d()PUIMEHT MOTHOMSICHOCTH
Tymy, KO3(QQUIMEHT BBIOTHEHHOCTH Oeapa), 4YTO YyKa3blBaeT Ha YIy4YIIEHHE KaueCTBEHHBIX
xapakTepucTuk Msca. Haumensmuit s ekt Habmogancs npu MuHIMansHoU mo3e 100 T Ha romoBy B
CYTKH, a yBeilmdeHue A03bl A0 150 T He [ano CymIECTBEHHOrO NPHpPOCTa MO CPaBHEHHIO C
125 r/ron/cyT, YTO TO3BOJSET PEKOMEHIOBaTh ONTHMANBHYIO 103y KOPMOBOUW J00aBKH Ui
MPaKTUYECKOTO0 TpHMEHeHus. [lodydeHHble pe3ynbTaThl TOATBEPXKIAIOT  IeJecO00pa3sHOCTh
IIPUMEHEHUs cOalaHCUPOBAaHHBIX KOPMOBBIX J00aBOK AJI MOBBIIEHHUS IIPOAYKTHUBHOCTH M KauecTBa
NPOAYKIHMU YOOS MSICHOTO CKOTa, YTO UMEET MpaKTHUecKoe 3HaueHue il d(P(HEKTUBHOTO OTKOpMa
OBIYKOB Ka3aXCKO# 0eI0T0JI0BOI TTOPOIEL.

dunancupoBanue. VccienoBanre BBIIONIHEHO 32 CYET COOCTBEHHBIX CPEACTB OPraHM3aIUH.
duHaHCcOBas MOJIEPKKA CO CTOPOHBI TOCYAPCTBEHHBIX WITK YAaCTHBIX (DOHIIOB HE MPE0CTaBIISIIACE.
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TYHWIH

Makanana "®emyneH" TEHIECTIPUITEH KOMIPCYTEKTI JKEMIIeN KEUIeHIH maiganaHy
Ke3iHAe Ka3zaKk akKdac TYKBIMIBI OYKAaIIBIKTapAbl COI0 OHIMIHIH €T OHIMAUINT MEH carmachiH
3epTTey HOTHKENepl KeNTipiireH. OKCIEepUMEHT >KaHyapiapAblH TepT TOOBIHAA KYPTi3iii,
ONapabIH opKaiiceickiHa 12 Oyka kipai. bakpimay TOOBI HETi3ri pamMoH KOCMACHI3 allbl, ai YII
Taxipuben Torn-kyHine Oip GacbiHa 100, 125 sxone 150 r mozama "denyuennai” eHri3eTiH PalHOH.
3eprrey 18 aiira neliin ecipy jkoHe OOpIaKbUIay KE3CHIH KAMThIJIBI.

OnimainikTi Oaranmay colora JEWiHIi Tipi caiMak, >XYNTAacKaH YIIaHBIH Maccachl MEH
IIBIFYBI, IMIKI MaWIblH Maccachl MEH IIBIFYbl, COK) Maccachl >KOHE COK IIBIFBICHI OOMBIHINA
Kyprizinai. YIIaHbIH camnachblH CUMATTay YIIiH MOP()OMETPHUSIIBIK KOPCETKIITep (ICHEHIH Y3bIH/BIFHI,
VIIAHBIH ~ Y3bIHIBIFBI, KaMOACThIH  Y3bIHABIFBI, Jkambac mieHOepi) JKOHE eCenTeNreH  eT
K03 GunueHTTepi (YIIaHbIH TOJBIKTBIFBl KOA(POUIMEHTI, KaMOaCThIH OpBIHAATY KOI(h(GHIUCHTI)
KOCBIMIIIA aHBIKTAJIIBI.

Hotmxenep »keM-1men KemIeHIH SHTI3YAIH €T OHIMIUIr MEH VIIaHBIH CalachIHBIH OapiIbIK
KOepCeTKilTepiHe OH acepiH kepceTTi. EH allkbIH ocep Toyuirine 6ip OackiHa 125 r "denyuen" anran
TonTa OaWkamubl: OyJI TONTHIH OyKandapbl COHO aJJbIHIAFBl MAaCCaHBIH, JXYNTACKaH YINAHBIH
MacCacChIHBIH, COI0 MIBIFBIMBIHBIH €H YVIJIKeH MOHJAEPiH, COHNAH-aK €H XakChl MOP(HOMETPHSIIBIK
KOpCETKIITep MEeH eT kKod3(duiueHTTepin OaiiKanbl. ANBIHFAH JACPEKTEP Ka3aKThIH aK0ac TYKBIMIIbI
eTIHIH OHIMIUIIIH apTTBIPy JKOHE camachlH JkakcapTy yimriH “®enyneHni” KoJamaHyIbIH
OPBIHJIBUIBIFbIH aliFaKTa bl

Tyiiin ce30ep: Kaszaxmuly akbac mykKvimbvl, OVKAUILIKIMAP, em OHIMOINi2l, em candacwl, cow
Kepcemkiumepi, MoppHoMempusIblK Kopcemxiuimep, emminik Kosgouyuenmmepi, a3vlKMoulK KeuleH,
Denyyen, 60pOaKbLIAY, A3bIKMAHOBIPY PAYUOHDL.
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COBPEMEHHBIE HATIPABJEHUSI ®OPMUPOBAHUS BLICOKOYPOKAMHBIX
CAJIOB SIBJIOHU

AHHOTALMSA

B nmocrnennee Bpems Ha Tepputopun 3ananHo-Kazaxcranckoit obnmactu Habmogaetcs
TEHJICHIIUSI Pa3BUTHsI WHTEHCHBHOTO CaJIOBOJICTBA. OJTa CHCTEMa BKIIOYAeT B ce0s Cieyronue
BaXKHBIE 3JIEMEHTHI: TYCTas Mocajgka (PYKTOBBIX JEpPEBLEB; MEepePOPMUPOBAHIE KPOHEI JIEPEBHEB U
OrpaHUYCHUC HUX pasMeEpa; HUCIIOJIb30BaHUEC CIICHHUAJIBHBIX arpOTEXHUYCCKUX MPHUEMOB, YCKOPAIOIINX
paHHee IUIOJIOHOIICHHE MOJIOJBIX HACAKACHHI;, OTOOp paHHECHENbIX COPTOB, OTBEYAOIIUX
TpeOOBaHUSIM IJIOTHOI'O Pa3MEIICHUS IePEBbER.

B 0030pe paccMoTpeHa NPOW3BOJCTBCHHO-OMOJIOTHYCCKAST XapPAKTEPUCTHKA THIIOB CaJlOB,
BIMSHME KadecTBa W BO3pacTa IMOCAJO0YHOr0 Marepuana. Takke ObIT TpOBENeH aHalu3
pacIpoCTpaHEHHBIX THIIOB KPOHBI (PPYKTOBBIX JCPEBHEB U CMOCOOOB (POPMUPOBAHHUS, UCIIOIB3YEMbIX
IIPH BBIpAIIUBAaHUH pacCalbl.

O0oOmenne  WCCACNOBaHMM B JaHHOM  HANpaBIICHWHW  SABJIAETCS  WH(popMaInew,
XapakTepU3YIOIIeH COCTOSIHHE COBPEMEHHOTO IUIOJIOBOJCTBA W OIpEACISIomell  OCHOBHBIE
HaIpaBJICHHs OYAYIIUX HAYYHBIX HCCIICIOBAHHM.

Knrwouesvie cnosa: niomuoe pasmeuwjenue 0epesves, cadogvle KOHCMPYKYUU, NOCAOOYHDIIL
Mamepuai, KOJOHOGUOHBII COPM AOIOHU, PaAHHee 3A653bl8aHUe NI0008.

ABSTRACT

Recently, a trend toward TXE development o intensive horticulture xac 6een observed in
TXE territory op Becr Kazakhstan Region. Txic system comprises important elements: dense
placement o¢ fruit trees; changing a shape od tpee crowns ana limiting their cize; TXE yce o¢ special
techniques Txar promote accelerated fruiting o¢ young plantations; selection o¢ varieties Txar meet
TXE requirements o dense placement o¢ trees, characterized 651 early fruiting.

TXE review presents TXE production amx biological characteristics od garden types, TXE
effect od quality ann are o planting material. TXE analysis o¢ TXE moct popular types o¢ crowns
o fruit trees ang pruning methods ¢op seedlings growing ic presented.

TXE research summary in Txic Apea serves ac information characterizing TXE state o¢
current fruit growing, ann determines TXE areas o scientific research ¢pop TXE future.

Keywords: dence mpee placement, garden constructions, planting material, column-zixe apple
variety, early maturity.

Beenenne. Coznanue SI0JOHEBBIX CaJ0B C HCIHOJNB30BAHHEM WHTEHCHBHBIX TEXHOJOTHH
SIBISIETCS. Ba)KHBIM HAIIPABJICHUEM COBPEMEHHOTO s0JIOHEBOrO XO3sHcTBa. MHTEHCHBHBIE Caibl
3¢ (GEKTUBHO HCTIONB3YIOT 3E€MJII0, OOecleunBas BBICOKYIO YPOXKaWHOCTb M CHMXKasg CTOMMOCTh
cagoBojicTBa. B 1enoM miomanp s0m0HeBbIX canoB B Kazaxcrane mocruria mopsaka 29 TeIC. Ta, B
TOM YHCJIe BHEAPEHUE NHTEHCUBHBIX TEXHOJIOTUH MMO3BOJISIET OBBICUTD YPOKAHHOCTb.

Kmmmar 3amagHo-KazaxcTanckoit 00JacTH  KOHTHHEHTAJIBHBIM, TIOABEPKCHHBIH 3acyxe,
NpEObsABISIET MHBIE TPeOOBAaHUS K CAIOBOJACTBY. XOTS MpPAaKTUKAa HWHTEHCHUBHOTO CaZOBOJCTBA B
PEruoHe OrpaHn4cHa, rNOTCHIHalI CYHCCTBYET U TpeGyeT BHCAPCHUA MHHOBAITMOHHBIX TEXHOJIOTHH.

3anmanHo-Ka3zaxcranckas o07acTe MOXKET OBITh KJIMMAaTH4eCKH HEOIarompusTHOW Uis
BBIpAIIMBAaHUA SOJIOK MO0 CPABHEHHUIO C IOKHBIMHU PETHOHAMHM: JIETOM HAOIIOJaeTcs CyXOCTh, 3UMOI
OYCHb HU3KHE TEMIIEPaTypbl, ACQUILUT BJIard B MOYBE.

Matepuajsl U MeToabl HccaeqoBaHus. Llenpio ucciaeqoBaHus SBISIETCS BCECTOPOHHUI
aHaJIM3 COPTOB SI0JOHM Ui BBIpalMBaHus B 3amanHo-Ka3zaxcTaHCKOM pernoHe, CpOKOB CO3PEBAHUS
u BbIOOp HambojJee ONTHMAIBHBIX COPTOB HAa OCHOBE 3HMOCTOWKOCTH, 3aCyXOyCTOWYHBOCTH,
ypokaitHOCTH, CTaOMIJIBHOTO TUIOIOHOIIECHHUS, YCTOMYMBOCTH K OOJIE3HSIM U BPEOUTEIISIM.

B stux cnyudasx: HeoOxoauMo BbIOMpaTh BBICOKOYCTOHUYMBBIE cCOpTa S0JIOK, CKIOHHBIE K
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COCTOSIHUIO OKpY>Karollle cpeasl; BaxkHO MCMONB30BaTh TEXHOJIOTUHM OPOILICHUS, alalTUPOBAHHBIE K
pernony. IIpOAyKTHBHOCTh HMHTEHCHUBHBIX CaJoOB 3aBHUCUT OT 3(dekTuBHOrO ymnpaBieHUs
MMOYBEHHBIMH M BOJHBIMH pecypcamu. HeycroitumBocTh Biarm B mouBe B 3amamgHoMm Kazaxcraxe
TpeOyeT TpUMEHEHHsT HWHTEHCHBHBIX NOAX0H0B: CHCTEMBI KalelbHOTO OpPOIIEHUS-DKOHOMHO
HCIIOJIB3YIOT BOJY JUIS [IOJa49M BOJIbI, HATIPABJICHHON Ha KOPHEBYIO YacTh pacTenus;Boibop rootstock
(KOpHEBBIX BapHaHTOB), YCTOMUMBOIO K 3acyXe MouBbl; CHCTEeMaTH4ecKoe BHECEHHE OPTaHUYECKUX U
MUHEPAITbHBIX YIOOpEHHH, YIyYIIeHne CTPYKTYPHI TOYBHI.

CoBpeMeHHBIE TEXHOJIOTMH HHTCHCHBHBIE CaJOBOJYECKHE TEXHOJOTMH  BKIIIOYAIOT:
Hcnonb3oBaHue caxeHIIEB BBICIIEH KaTErOpuH; Y BaXKaeMble CAKEHIIbI U CEIEKIMOHUPOBAHHBIE COPTA
YCKOPSIOT ~ YpOKallHOCTH ~ SIOJIOHEBOTO caja M MOBBILAIOT YCTOMYMBOCTH K  OOJE3HSIM;
B pernonax mmpoKo HCIONB3YIOTCS WHHOBALMOHHBIE CAXKEHIIBI M JIEPEBbs (HApUMep, TaKue copTa,
kak  [ana, Tonpen); KanenpHoe ~ opomeHme W aBTOMAaTH3MpPOBAHHBIE  CHCTEMBI
B perumoHax ¢ JeHUIMTOM BOABI ATH TEXHOJOTHH TO3BOJSIOT YBEIHYUTH ypokaitHOCTh; ['yctas
MocajKa MeXIy JCPEBhIMHU JaeT paHHHUHA YpOXKail B MHTEHCHBHOM cary U 3(P(GEKTUBHO HCIIONIB3YyeT
3eMJIIO;

B 3anamno-Kazaxcranckodt o0iacTé OYeHb BaKeH BBIOOp COPTOB, AJalTUPOBAHHBIX K
peruony. Ero yposkaliHOCTH BBIIIE, KOT/Ia BBIOMPAIOTCS COPTa, YCTOMYMBBIE K MECTHOMY KIMMATY.
B Kazaxcrane akTHBHO BeeTcsl CENEKIIMOHHAs paboTa M pa3BUTHE HHTEHCUBHBIX sIOJJOHEBBIX Ca/IOB, B
TOM YHCJIE IPOTPaMMBbl Ka4€CTBEHHOT'O BBIPAIIIMBAHUS AalIOPTOBBIX COPTOB.

VHTEeHCHBHBIE Cafpl MAIOT CIEAYIONIHMEe dKOHOMHYECKHe mpenmymiecta: llomydeHne Ooree
BBICOKOTO ypOKasi ¢ OJTHOTO TeKTapa (4eM B JPyrux TPaauLIUOHHBIX canax); Cokpamaer Bpems coopa;
CHmxaet Tpyno3atpatsr; [1oBbIIaeT mMpoON3BOANTENHHOCTh W AKCIIOPTHBIN TTOTEHITAAI.

Pa3Butue cagoBonctBa B Kaszaxcrane ocyuiecTBiseTcss MpH TOCYJapCTBEHHON MOAJEpPIKKE:
BBeJICHB MHBECTHIIMOHHBIE CYyOCHANH U HAYTHO-TIPAKTUIECKHUE MTPOTPAMMBL.

Tabmuma 1 — ArpoknmMarwdeckue IMokazaTenu 3amamaHo-KazaxcTraHckoil o0yiacTd, BIUSIONMAE Ha
BBIpAIUBAaHUE SOJIOK

[TokazaTenu 3HaueHus MoKaszaTenen
1 CpeIHeroIoBasi TeMIeparypa +4,5...45,5 °x
2 CpenHsis Temieparypa 2 ssHpaps -14...-17 °x
3 CPEIHSS TEeMIIEpaTypa OIS +22...+24 °K
4 KomnyectBo ocagkoB 250-300 MM
5 MPOJOJDKUTENBHOCTD BEr€TallMOHHOTO TIepHoaa 170-180 mueit

DTH ToKa3aTeNu MOYEPKUBAIOT BAYKHOCTH BEIOOpA COPTOB U MOJBOEB, YCTONYMBBIX K 3HMHHUM
Mopo3aM M JeTHeil 3acyxe. [laHHble, mpuBeACHHbIE B Ta0iuie 1, CBUACTENHCTBYIOT O TOM, YTO
ycioBus 3ananHo-KazaxcraHckoil o0acT B ONpeeieHHON CTEleHH OTPaHWYMBAIOT BHIPAIBAHUE
si0omonu. CpenHeronoBoii Temrmeparypsl +4,5...Hannmuue B npenenax +5,5 °k u -14 B ssHBape...Mopo3s
npu -17 °k TpeOyIOT BEIOOPA 3MMOCTORKUX cOPTOB. Hannume xonmuectBa ocankoB Ha yposae 250-300
MM HE IOJHOCTBIO YIOBJIETBOPSIET OMOJOrHYECKUE MOTPEOHOCTH SIOJIOHH, TTIOITOMY JONOIHHUTEIBHBIH
MOJIMB, OCOOEHHO B TMEPUOJl BETeTAlMH, SIBISETCA 00A3aTeNbHOW arpOTEeXHUYECKOH Mepoil.
[IpomomkuTenbHbIi BereTaluoHHbid mepuoa 170-180 auel co3gaer OiarompHUSATHBIC YCIOBHS IS
BBIpAIIMBAHUS COPTOB, CO3PEBAIOIINX B PAHHUE U CPEIHUE CPOKH.

Ta6n1/1ua 2— CpaBHI/ITCJ'H:HLIC IMOKa3aTeC/iv TpaAUITUMOHHBIX U MTHTCHCHUBHBIX SIOJIOHEBBIX caaoB

IToka3zarenu TPaAULIMOHHBINA caj UHTEHCUBHBIN caj
1 IUIOTHOCTh ITOCAIKH, IIT/Ta 400-600 2000-3500
2 CpOK IIPOHUKHOBEHUS B
P P 5-6 2-3

MPOJYKT, TOJ
3 CpenHsist ypoxaiHOCTB, T / Ta 10-15 30-45
4 3 PEKTHUBHOCTH

HU3Kast BBICOKAst

BOJIOIIOJIL30BAHUSI

5 TPy03aTpaThl BBICOKHE HU3KUE
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JlaHHBIe TAONMUIBI 2 AOKA3bIBAIOT, YTO WHTCHCHBHBIC CAJlbl UMCIOT SIBHBIC MPEHUMYIIECTBA MO
CpaBHCHHUIO C TPAAULHNOHHBIMHU CaJlaMU. B mHTEHCHBHBIX calaX YBCJIIMUCHUEC IJIOTHOCTHU NOCAAKU OO
2000-3500 mT/ra 3HAYWTENHHO YBEIHYUBAET 00BEM ypokas ¢ equHHYHON Turomann. CokparmieHne
CpOKa TPOHHMKHOBEHHUS B MPOIYKIMIO Ha 2-3 TOJa CHIXKAET CPOK OKYNaeMOCTH TPOM3BOJCTBA U
MOBBIIIIAET YKOHOMHUYECKYT0 3 dexTruBHOCTh. Hanmuue cpenneit ypoxaitHoctn Ha ypoBHe 30-45 T/ra
TOBOPHT O TOM, YTO OHa B 2-3 pasa BhIIE, YeM B TPAIUIIMOHHBIX cagax. Bmecte ¢ TeM, MOBBIIICHUE
3G (GEKTUBHOCTH BOJOMNOJIB30BAHKS M CHIDKCHHE 3aTparT TpyJa CBUJIETENLCTBYET O MpeoOiaganuu
WHTCHCHUBHBIX TEXHOJIOTUH B YCIOBUAX JeUIIUTA BOABI B 3anajaHo-Kazaxcranckoit o6macTu.

Ta6m/1ua 3—-Ar POTECXHUYCCKHUEC BJICMCHTBI, pPCKOMCHAYCMBIC 11 MHTCHCUBHBIX SIOJIOHEBBIX caaoB

ATpOTEXHUYCCKUE MEPOTIPUSITUS OnvcaHue arpoTeXHUYECKUX MEPONPUATHI
1 Tun TTOABOSI KJIOHAJLHBIE TTOJBOU CPEIHETO M CJIab0TO
pocra
2 croco0 moyuBa KaIleJIbHOE OPOIICHUE
3 Cxema nmocaaxu 35x10M;40x%x12mMm
4 cUcTEMa dhopmupoBanus BopcoBumaHass, TOHKOCTCHHAS
5 BHECCHHE yI0O0pECHUH Oeprurarus (depe3 Boay)

ATpOTEXHHYECKHE MEpPONPUTUS, NPEICTaBICHHbIE B Tabnuue 3, SBISIOTCS OCHOBHBIMH
¢dakTopaMu, O00ECHCYMBAOIMMH BBICOKYI) YPO)KaHHOCTh WHTEHCHBHBIX SIOJIOHEBBIX  CaJIOB.
Vcronp30BaHne KIOHAJIBHBIX CTBOJIOB CIIA0OTO M CPEIHETO POCTa OTPAaHHYMBACT POCT JIEPEBHEB H
CIOCOOCTBYET HANpaBJICHUIO NMUTATENBHBIX BEHIECTB K 00pa3oBaHMIO TUIONOB. BHeapeHune cucTeMsl
KaIeJIbHOTO OPOIICHHS MO3BOJISIET HE TOJIBKO SKOHOMHUTH BOJHBIE PECYPCHI, HO U BHOCHTH YIOOpEHHS
B TOYHBIX KOJIMYECTBaX MeToAoM Qeprurannu. CuctemMa GOpMHPOBaHUS TUI0/A YJIydllaeT CBETOBOM
PeXMM M YBEIMYUBAET WHTEHCHBHOCTH (POTOCHHTE3d, YTO IPUBOJHWT K IOBBHINICHHIO KadyecTBa H
OJJTHOPOJHOCTH ILIOJIOB.

KoMIuIeKCHBIN aHAIHM3 TaHHBIX, IPEACTABICHHBIX B TA0JIHMIAX, HOKA3bIBAET, YTO NPUMECHEHHE
WHTEHCUBHBIX TEXHOJOTHH AJisi (POPMHUPOBAHUS BBICOKOMPOAYKTHBHBIX SIOJIOHEBBIX CaZl0B B YCIOBHAX
3amagHo-Kazaxcranckoit  oOnmacT  ABJsieTCsl  HAay4YHO-TIPOM3BOJICTBEHHBIM.  Kimmarudeckue
OTPaHHYCHHS MOXXHO CHH3HUTH C IMOMOILIBIO OPOIICHMS, NMPaBHIBHOTO BHIOOpa copTa W MOABOS U
COBPEMEHHBIX arpoTeXHHYECKUX ITPHEMOB.

Ecnu mpoBecTH TOTIOTHUTENBHBINA aHadn3 SKOHOMHYECKOH 3(D(hEeKTUBHOCTH, TO B pe3ysbTaTe
BHEJIPCHUSI HHTEHCHUBHBIX SI0JOHEBBIX canoB: UncThiil noxon ¢ 1 rekrapa yBennumBaetcs B 2-2,5 paza;
Pacxon Bonmbl cHmkaercs Ha 35-40%; KadecTBo (pyKTOB ymydimaeTcs, a BO3MOXHOCTH XPaHEHUS U
TPAHCIIOPTUPOBKH YBEITUUNBAIOTCA.

OTH mMOKa3aTenu [O0Ka3blBalOT 3()()EeKTUBHOCTH HMHTEHCUBHBIX TEXHOJOTHH B pa3BUTHU
SIOJIOHEBOT'O XO3SICTBA B YCIOBHIX 3anaqHo-Ka3zaxcTanckoii 00macTH.

3akaouyenne. Co3aHne WHTEHCHBHBIX SIOJOHEBBIX CAJl0B B PErMOHAX C KIMMATHYECKUMHU
OTpaHMYCHUAMH, TaKUX Kak 3amagHo-KaszaxcraHnckas 00macTh, TpeOyeT HHHOBAIIMOHHBIX MOJXO0/0B U
TexHosoruid. [loBblmenne 3¢HeKTHBHOCTH HCIIONB30BAHMS BOJBI, BHIOOP YCTOWYMBBIX K KIUMATY
COPTOB, BHEAPEHHE aBTOMATHU3UPOBAHHBIX HMPPUTALMOHHBIX CHCTEM- BCE 3TO JOJDKHO CTaTh
Pe3yJIbTaTOM COBMECTHOW PabOTHI NMpEANPUHIMATENECTBA U HAyKH. BHeOpeHne mccienoBaTenbCKuX
paboT W arpoTeXHOJOTMH B JTOM HaNpaBICHUH WIPacT BaXHYIO pPOJb B  Pa3BUTHU
arporpoMBIIUICHHOTO KOMIUIEKCA PETHOHA.

B 3anagno-Kazaxcranckoir o6iacti OnaronpusTHBIMH [MOYBAMH JUJIS BBIPAIIUBAHHS SIOJIOK
SBJIAIOTCS MIPEUMYIIECTBEHHO KapaKOHBIPCKHE U Oypble mouBbl. CpeaHerojoBoe KOJIMIECTBO OCAAKOB
coctaBisier 250-300 MM, 4ero HEAOCTATOYHO Il HOpMalbHOTO pas3BUTUs A0soHU. [lodsTOMYy B
(GOpMHPOBAaHNN HMHTCHCHBHBIX CaJ0B DEIIAIOIIYI0 POJb WIPAIOT BOJOCOEpEeraromie TEeXHOJIOTUH,
HHU3KOPOCJIbIE KIIOHOBBIE HACAXKICHHSI U TNIOTHBIE CXEMBI ITOCA/IKH.

HuTeHcuBHBIC SI0JOHEBBIE callbl HAYMHAIOT JIaBaTh ypoxkai Ha 2-3-i ToJ Toclie MOCaIKH, a B
TPaJULMOHHBIX Cafax »dTOT IOKa3aTelb COCTaBIsieT 5-6 ser. DTO 3HAYMTENBHO TOBBICHT
9KOHOMHUYECKYIO 3(Pp(HEKTUBHOCTS.

DopMupoBaHHE BBICOKOYpPOKalHBIX SI0JOHEBBIX cafoB B 3amaaHo-Kazaxcranckoil oOmactu
MOXET OCYHIECTBIISIThCS C TIPUMEHEHHEM COBPEMEHHBIX arpOTEXHOJIOTHH, HECMOTpS Ha
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KIMMAaTHYECKHe  OrpaHuucHus. KamenbHOe  OpoIeHHe, TycTas I0Cajka, HCIOJIb30BaHUC
aaanTUPOBAHHBIX K PETrUOHY COPTOB M IOJABOCB — OCHOBHBIC q)aKTOpI)I IMOJIYy4CHUA BBICOKUX U
CTaOMIIBHBIX YPOXKACB.
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TYHIH

Conrpl yakplTTa baTbic eHipie WHTEHCHBTI Oay-0akila MIapyallbUIBIFBIH AaMBITY YpAici
Oaiikamyna. byn xyiie MaHBI3ABI 3JIEMEHTTEPI KAMTHABL: JKEMIC aFalliTapblH THIFBI3 OPHANACTHIPY;
araiiTapAblH ToX (KpOHA) MiliHIH KalTa KaJbIITACTBIPY XOHE OJIApAbIH MOJIIEepiH LIEKTEY; Kac
EKITeTICPIiH epTe KEMIC CaTybIH )KEeIEIAETyTe BIKIAT €TETIH apHaANWbl TOCUIIEPAl KOJIAHy; aFamITap bl
TBIFBI3 OTBIPFBI3Y TaJaNTapblHA Cail KEJeTiH, epTe )KeMic OepeTiH copTTapasl TaHAAY.

[onyna 6aK TUNTEPIHIH OHIIPICTIK-OUOJOTHSIIBIK CUIIATTaMAChl, OTHIPFBI3Yy MaTepPHAJIBIHBIH
caracbl MEH JKacbhIHBIH 9Cep €Ty Maceseliepi KapacThlpbuiraH. JKeMic araluTapbIHbIH TOXACPIHIH €H
TaHBIMaJl TUNITEPi MEH KOUIETTEP/Ii 6cipy Ke3iHAer1 KaJbINTACTRIPY TOCUIAEPIHE Tal/Iay KacaFaH.

Ocpl canmamarbl 3epTTEyJepli KMHAKTAy Ka3ipri 3aMaHFbl JKEMiC MIapyallbUIBIFBIHBIH JKaii-
KYHIH CHIaTTalTBhIH aKkmapat OOJBIN TaObLIABI JKOHE OOJaliaK FRUIBIMU 3epTTEYJIepAiH OaFbITTapbIH
AlKBIHIANIBL.

Tyiiin co30ep: azawmaposl mulebl3 OMLIP2bIZY, OAK KYPbLILIMOAPbL, OMbIPELIZY MAMeEPUabl,
bazananet arma Cypulnmapbl, epme Jcemic cay.
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PECULIARITIES OF GROWING SIBERIAN PINE (PINUS SIBIRICA DU TOUR)
SEEDLINGS WITH A CLOSED ROOT SYSTEM IN DIFFERENT PEAT SUBSTRATES

ABSTRACT

Growing Siberian pine (Pinus sibirica Du Tour) seedlings from seeds is a complex and long-
term multi-stage process, the central element of which is overcoming deep physiological seed
dormancy. Without preliminary treatment, the seeds are characterized by low germination rates and
extended germination periods, with a significant proportion of seeds often germinating only in the
second year after sowing. Seed dormancy is regulated by a complex balance of endogenous inhibitors
and germination stimulators and is also influenced by storage conditions, temperature, and
environmental moisture. Therefore, obtaining uniform seedlings requires the use of specific
agrotechnical practices, including stratification, treatment with growth stimulators, and selection of an
optimal substrate for seedling cultivation.

In recent years, particular attention has been paid to the cultivation of planting material with a
closed root system (CRS), which ensures higher plant survival rates, reduced cultivation time, and
improved planting material quality. One of the key factors in the successful cultivation of seedlings
with a closed root system is the proper selection of a substrate that provides optimal water-air balance
and sufficient nutrient availability. High-moor peat is widely used as the main component of substrates
due to its high water-holding capacity, good aeration properties, and low degree of decomposition.

In this study, the effectiveness of various peat-based substrates was evaluated for growing
Siberian pine seedlings with a closed root system. A comparative analysis of germination rate,
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germination energy, seedling height, and root system development was conducted. The results made it
possible to identify the most effective substrate compositions that promote accelerated growth and the
formation of high-quality planting material. The findings of this study can be used to optimize the
technology for growing Siberian pine seedlings in forest nurseries of Western Kazakhstan and to
improve the efficiency of reforestation activities.

Keywords: Siberian cedar, Pinus sibirica, seed stratification, high-moor peat (Sphagnum
peat), substrates.

Introduction. The Siberian cedar (Pinus sibirica Du Tour), also known as Siberian stone pine
or Siberian cedar, is one of the most valuable and ecologically significant coniferous species in
Eurasia. This long-lived species (individual trees can reach 800—850 years of age) plays a key role in
natural forest restoration processes, maintaining biodiversity, stabilizing soil cover, and regulating
climatic processes in boreal and subboreal ecosystems [1]. The Siberian cedar often acts as an
edificator in taiga communities, forming unique cedar forests (“kedrachi”) or mixed stands with
Siberian spruce, fir, and larch. The high productivity of such stands is ensured by a powerful root
system capable of colonizing poor and cold soils, as well as intensive nutrient cycling. Cedar forests
serve as an important food source for many animal species: the seeds are consumed by the Eurasian
nutcracker (Nucifraga caryocatactes), squirrel, sable, bear, and other mammals, making the species a
central element of trophic chains in taiga ecosystems.

The wood of the Siberian cedar is characterized by exceptional strength at relatively low
density, ease of mechanical processing, high resistance to decay and biological degradation, as well as
an attractive texture with a pinkish tint and a pronounced pattern of annual rings. These properties
make it highly demanded in construction (including finishing works and log house building), furniture
production, artistic wood carving, and the manufacture of musical instruments. The seeds of the cedar
— the so-called “pine nuts” — are of particular value. They possess high nutritional value: oil content
reaches 60—70 %, protein content up to 20 %, and they also contain vitamins (especially groups E and
B), microelements (magnesium, potassium, zinc, selenium), and powerful natural antioxidants. Due to
this, Siberian pine nuts and their processed products (oil, cake, cedar flour) are widely used in the food
industry, dietary nutrition, pharmaceuticals, and traditional medicine as a means to strengthen
immunity, improve cardiovascular system function, normalize lipid metabolism, lower cholesterol
levels, and prevent vitamin deficiencies [2,3].

In Western Kazakhstan, natural forest areas are extremely limited and are mainly represented
by ribbon pine forests of Scots pine (Pinus sylvestris) in the floodplains of large rivers (Ural, llek,
etc.), as well as rare insular stands in the steppe and semi-desert zones. The region is characterized by
a sharply continental climate with low annual precipitation (200-350 mm), predominance of summer
downpours and winter snowfalls, strong winds (including dry winds), extreme temperature
fluctuations (from —40 °C and below in winter to +40 °C and above in summer), and frequent
droughts. These conditions contribute to intensive soil degradation, wind and water erosion, reduced
biodiversity, weakened natural forest regeneration, and progressive desertification processes. In these
stressful landscapes, the introduction of Siberian cedar into artificial forest plantations could become
an important element of comprehensive ecological rehabilitation of the territories. The creation of
protective forest belts along rivers, fields, and road corridors would help reduce wind speed and wind
erosion, accumulate snow to improve the soil water regime, sequester atmospheric carbon (due to the
species’ longevity and high biomass), increase biodiversity by attracting birds (including the
nutcracker) and mammals, and create a more favorable microclimate in adjacent agricultural
landscapes - reducing evaporation, increasing air humidity, and protecting agricultural crops [3-6].

Although the natural range of Pinus sibirica lies significantly further north (Siberia, Altai,
Sayan Mountains, and partially northern and eastern Kazakhstan), climate modeling data and
accumulated experience of introduction indicate the principal potential for the species’ adaptation to
more southern and arid conditions. Success is possible with careful selection of planting micro-sites
(moist depressions, northern and northeastern slopes, areas with natural wind protection), the use of
adaptive agrotechnical methods, and the preliminary cultivation of high-quality planting material. The
Siberian cedar demonstrates high frost resistance (withstands temperatures down to —60 °C), tolerance
to poor soils, and the ability to form mycorrhizal associations, which increases its resistance to drought
and nutrient deficiency after rooting.
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However, growing Siberian cedar planting material from seeds remains a long and labor-
intensive process that requires strict adherence to agrotechnics at all stages - from cone harvesting at
optimal times (autumn, at full maturity, when seeds reach maximum weight and germination energy)
to seed extraction, cleaning and sorting, pre-sowing preparation, mandatory cold stratification, sowing
under controlled conditions, and subsequent multi-year care of seedlings (usually 1-3 years until
standard sizes are reached). Siberian cedar seeds possess deep morphophysiological dormancy
(according to the Baskin & Baskin classification), which is regulated by a complex endogenous
hormonal balance: high content of abscisic acid (ABA - a powerful germination inhibitor) and a
relatively low level of gibberellins (GA - growth stimulants and reserve substance mobilizers).
Without preliminary cold stratification (usually 2-4 months at +2...+5 °C in a moist substrate or
sand), seed germination is extremely low — often less than 10-20 %, and germination is greatly
extended over time: the first seedlings may appear only in the second or even third year after sowing.
Stratification imitates natural winter conditions under snow cover in taiga forests, leading to a gradual
decrease in ABA levels, an increase in the GA/ABA ratio, activation of metabolic processes in the
embryo (including hydrolysis of reserve proteins and lipids), completion of morphological
development of the embryo, and a significant increase in germination energy and uniformity of
seedlings [11,12].

A modern alternative to the traditional cultivation of seedlings with bare-root systems (BRS) is
the technology of producing planting material with a closed root system (CRS) in containers, cassettes,
or individual containers. This approach has a number of significant advantages, especially important
for the arid and windy conditions of Western Kazakhstan [13]: high survival rate during transplanting
into forest plantations (85-95 % even on stressful sites with poor soils, drought, and strong winds) due
to the preservation of mycorrhizal fungi, fine absorbing roots, and the absence of severe transplant
shock; the possibility of planting throughout the entire growing season (spring—autumn), without strict
attachment to the short “window” of early spring planting of bare-root seedlings; accelerated initial
growth in the first 2-3 years after planting due to minimization of stress, optimization of the water-air
regime in the root zone, and more efficient use of fertilizers; significant reduction in losses during
transportation and storage, since the root system is reliably protected by the substrate and container;
effectiveness when used on sites with high competition from herbaceous vegetation or in conditions of
limited access to irrigation water [14].

In modern forest nurseries, the main component of substrates for growing coniferous
seedlings, including Siberian cedar, remains high-moor Sphagnum peat. It has high water-holding
capacity (retains up to 10-15 times its own weight in water), optimal acidity for conifers (pH 4.0-
5.5 in its natural state), light structure, low bulk density, and good ability to retain and gradually
release nutrients. High-moor peat creates a stable water-air regime favorable for the development of
ectomycorrhiza and fine roots of coniferous species. However, pure peat has certain disadvantages:
tendency to compaction under repeated watering, insufficient aeration in the lower part of the
container, risk of overwatering and root rot, as well as the high cost of delivery to regions remote from
peat deposits.

Therefore, substrates are usually optimized by adding inert or organic amendments in
proportions of 20-50 % of the total volume. Among the most effective components are: perlite
(expanded volcanic glass) — sharply improves aeration and drainage properties of the substrate,
prevents compaction and waterlogging of the lower layers, although it somewhat reduces overall
water-holding capacity; vermiculite (thermally expanded mica) — significantly increases water-
holding capacity (up to 400-500 % of its own weight), improves the water-air balance, and promotes
more uniform distribution of moisture and dissolved nutrients throughout the container volume;
sawdust (preferably coniferous or deciduous without bark) — an inexpensive and locally available
component that increases porosity and reduces substrate density, improving its structure; however,
during cellulose decomposition, microorganisms may cause temporary nitrogen immobilization, which
requires adjustment of nitrogen nutrition for seedlings; opoka (a local mineral sorbent of Western
Kazakhstan, a diatomite-like siliceous material) — possesses high sorption capacity, the ability to
neutralize excess acidity of peat, increase substrate buffering, improve resistance to temporary
salinization and waterlogging, and also serves as an additional source of bioavailable microelements
(silicon, iron, etc.).

The use of such amendments allows adapting substrates to the specific climatic and soil
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conditions of Western Kazakhstan, reducing dependence on expensive imported materials, increasing
the economic efficiency of closed-root-system seedling production, and enhancing their physiological
adaptability and survival rate during subsequent planting in field conditions with pronounced moisture
deficit and extreme temperatures.

Materials and Methods of the Study. The aim of the work is to study the influence of pre-
sowing seed preparation methods and various additives to high-moor peat on germination energy and
initial growth of closed-root-system seedlings.

Obijectives: To test the method of cold stratification in a moist substrate. To evaluate the effect
of soil amendments (perlite, vermiculite, sawdust, opoka) in peat mixtures on seed germination and
seedling growth. To compare seedling development in different substrate variants.

Objects and methods: Pinus sibirica seeds, high-moor peat, soil amendments (perlite,
vermiculite, birch sawdust, local wood sawdust, opoka).

Pre-sowing seed preparation (February 16, 2025): Soaking in water at room temperature for
24 hours to separate full and empty seeds. Disinfection in 0.05% chlorhexidine solution for
30 minutes (alternative — weak KMnQ, solution). Stratification in a moist substrate (Sphagnum moss
or sand) in a polyethylene bag at +2...+4 °C for 2.5-3 months.

Experiment setup (April 10, 2025):

65 seeds were sown into individual containers of 300-400 ml. Six substrate variants were
prepared (1:1 by volume): High-moor peat (control); Peat + perlite; Peat + vermiculite; Peat + birch
sawdust; Peat + local wood sawdust; Peat + opoka.

| e i T - .
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Figure 1 — Experimental design with substrate variants

High-moor peat was preliminarily neutralized with dolomite flour to Ph 5.5-6.5.
Characteristics of the components: perlite improves aeration, vermiculite enhances moisture retention,
sawdust improves structure (but may cause nitrogen immobilization), and opoka provides sorption
capacity and neutralization of acidity.

Results. The first Siberian pine seedlings in the experiment appeared in mid-June; on June 16,
16 seedlings were recorded. Germination after cold stratification was extended over time: the first
individual seedlings appeared in mid-June, the main germination wave occurred from late June to
early July, and individual seedlings continued to emerge until mid-August. Such prolonged
germination is typical for species with deep morphophysiological dormancy and is explained by
variability in embryo maturity and individual differences in dormancy release following stratification.

During the first year of life, Siberian pine seedlings develop relatively slowly and pass through
a characteristic juvenile stage. During the first growing season, plants primarily form a strong primary
root system and a rosette of cotyledons and juvenile needles, while stem growth remains minimal or
nearly absent.

Immediately after emergence, the seedling develops a well-formed taproot 4-8 cm long with
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numerous first-order lateral roots covered with delicate root hairs. In the first weeks after emergence,
ectomycorrhiza formation begins actively, which is particularly important for seedling nutrition on
nutrient-poor substrates. The aboveground part at the initial stage consists of 8-12 cotyledons (conical
or slightly flattened), which provide initial nutrition through photosynthesis and seed reserves.
Cotyledons retain their green color and functional activity for 1.5-2 months.

As the seedling develops, the cotyledons gradually die off and are replaced by a rosette of
juvenile needles. Juvenile needles of Pinus sibirica differ from adult needles: they are softer, thinner,
often slightly curved or sickle-shaped, arranged singly (not in bundles), lighter green or bluish in
color, and have less pronounced stomatal lines. In the first year, seedlings usually form a dense basal
rosette of 15-35 juvenile needles 1.5-3.5 cm long. During this period, the stem remains very short
(seedling height by the end of the first year usually reaches only 2.5-6.0 cm), often partially lignified
at the base, and practically without lateral shoots.

The transition to the second whorl of needles marks an important morphological milestone —
the completion of the juvenile phase and the beginning of the immature stage. This usually occurs in
the second year of plant life (rarely at the end of the first season in the most developed specimens). At
this stage, the first apical bud forms, from which a new shoot develops in the following spring with
needles arranged not in a rosette but in whorls of 3-5 needles per bundle, which is characteristic of the
genus Pinus. Juvenile needles in the lower part of the stem are gradually replaced by mature needles
that are more rigid, dark green, and arranged in bundles. At the same time, stem lignification increases,
the root collar diameter enlarges, and active branching of the root system begins with the formation of
second- and third-order roots.

Such slow growth in the first year is a normal biological feature of Siberian pine and most
Pinus species with large seeds. During this period, plants allocate most assimilates and energy to the
formation of a strong root system, which ensures high survival rates and drought resistance, as well as
to the accumulation of reserve substances in stems and roots. Rapid height growth typically begins in
the second or third year, when seedlings have developed a well-formed root system and transition to
more intensive photosynthesis with mature needles.

Under experimental conditions using peat-based substrates with various additives (perlite,
vermiculite, sawdust, opoka), noticeable differences in seedling development were observed during
the first year. Seedlings grown on optimized substrates with good aeration and balanced moisture
capacity developed stronger root systems, larger rosettes of juvenile needles, and demonstrated higher
viability compared to the control (pure peat).

Table 1 — Height of Pinus sibirica seedlings in different substrate variants (measurement from root
collar to apical bud)

, . Seedling height, .
No Variant Substrate (1:1 ratio by cm (individual Mean height Number of
volume) + error, cm measurements
values)
1 (control) High-moor peat 4;3; 4 3.7+0.3 3 measurements
2 High-moor peat + perlite 5;5;2 40+1.0 3 measurements
3 H|gh-mqor F_’eat + 6; 4 50410 3 measurements
vermiculite
4 High-moor peat + birch 3;2 25+05 3 measurements
sawdust
5 High-moor peat + local 2 2.0 3 measurements
species sawdust
6 High-moor peat + opoka 3;3.4; 2.5; 3.5+0.6 3 measurements

The means were calculated as arithmetic mean + standard error. Seedling height depended on
the substrate.

The maximum height was observed with the addition of vermiculite (5.0 £ 1.0 cm, +35%
compared to the control). Perlite and opoka produced values close to the control. Sawdust (both birch
and local) significantly reduced growth (2.0-2.5 cm), likely due to nitrogen immobilization during
decomposition and deterioration of the substrate’s water-air regime. The positive effect of vermiculite
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aligns with previous data on improved aeration and moisture retention in peat-based mixtures.

Discussion of Results. The results indicate that substrate composition has a significant impact
on the growth and development of Siberian pine (Pinus sibirica Du Tour) seedlings grown with a
closed root system. In particular, the highest seedling heights were observed in the mixture of
sphagnum peat with vermiculite, where the average seedling height reached 5.0 + 1.0 cm, 35% higher
than the control. This confirms the beneficial influence of vermiculite on the physical properties of the
substrate, including increased water-holding capacity, improved structure, and more uniform moisture
distribution in the container.

Figure 2 — Measurement of Pinus sibirica Seedling Height

The addition of perlite also improved growing conditions, though its effect was less
pronounced than that of vermiculite. This is likely because perlite primarily enhances substrate
aeration but does not provide sufficient moisture retention, which is especially important for first-year
conifer seedlings.

The use of opoka showed results close to the control, indicating its potential suitability as a
locally available soil ameliorant. Its positive effects may be associated with its sorption properties,
ability to regulate substrate acidity, and provision of additional micronutrients to the plants.

The lowest growth was observed in variants with added sawdust (birch and local species). The
probable cause is nitrogen immobilization during organic matter decomposition, resulting in
temporary nutrient deficiency for seedlings. Additionally, sawdust may worsen the substrate’s water-
air regime at high proportions. These findings are consistent with other studies, which recommend
supplemental nitrogen fertilization when using wood chips in substrate mixtures.

It should be noted that slow seedling growth during the first year is a natural biological feature
of Siberian pine. During this period, primary development occurs in the underground part of the plant,
where a strong root system is formed, ensuring subsequent resilience to adverse environmental
conditions. Therefore, height growth comparisons should be considered together with seedling
viability and root system development.

Thus, the results confirm the importance of optimizing substrate composition for growing
Siberian pine seedlings with a closed root system, particularly in the arid climate of Western
Kazakhstan.

Conclusion. This study examined the effects of various peat-based substrates on germination
and initial growth of Siberian pine (Pinus sibirica Du Tour) seedlings grown with a closed root system.
It was found that substrate composition significantly affects seedling growth and development during
the first year of life.

The most effective substrate was sphagnum peat with added vermiculite, which provided the
highest seedling growth. Perlite and opoka also gave satisfactory results and can be considered
alternative substrate components. In contrast, adding sawdust in equal proportion to peat reduced
seedling growth, indicating a need to adjust the substrate composition or apply additional nitrogen
fertilization.

The results support the potential use of vermiculite as a substrate component for growing
Siberian pine seedlings with a closed root system. The practical significance lies in the applicability of

149



these recommendations in forest nurseries of Western Kazakhstan and other regions with similar
climatic conditions.

Future research should focus on studying the effects of different substrate component ratios,
fertilizer and growth regulator applications, and evaluating seedling survival after outplanting.
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TYWUIH

Cibip xaparaiisl (Pinus sibirica Du Tour) TyKbIMBIHAH KOIIETTepAi ocipy — OYJI Kypesi sxoHe
Y3aKKa CO3bLIAThIH KOICAThUIBI IPOLIECC, OHBIH HET13T1 2JIEMEHTI — TYKbIMHBIH TEPEeH (PU3HOIOTHSIIBIK
THIHBIFYBIH JKEHY OOJBIN TaObITafbl. AJIBIH ana NadbIHIBIKCHI3 TYKBIMIAD TOMEH JKOHE YaKbIT
OOMBIHIIIA CO3BUIBIN KETETIH OHYTE Me 0ONabl, XKOHE OJIAp/IbIH elayip Oeliri TeK eKiHIIi KBUTBI FaHa
O6Hyl MYMKiH. TYKbIMHBIH (HU3HOJNOTHSUIBIK THIHBIFYBl OHIOTCHII HWHTHOMTOpIap MEH ©OHY
CTUMYJIATOPJIAPBIHBIH ~ KYpHAedi TEHrepiMiMeH peTTesieNi, COHJai-aKk cakray IIapTTapbiHa,
TeMIIepaTypara jkoHe KOpIIaFraH OpTa bUIFAABUIBIFBIHA Toyenal 6onaasl. COHABIKTaH OipKeNKi ecKiH
ay YIIiH apHaWbl arpOTeXHUKAIBIK TOCUTAEPAi KOJAaHy KaKeT, COHBIH iMIiHAe cTpaTH(UKAIS, oCy
CTUMYJISITOPIaPBIMEH OHJEY JKOHE KOIISTTEPIi ©Cipy YIIiH OHTAHIbI CyOCTpaTThl TaHIAY.

Conrbl xKbUI1IapHI KaOBIK TambIp sxyieci (PKTIK) 6ap oTBIpFEI3y MaTepHalblH 6Ccipyre epeKiie
KOHiN OemiHeni, 0J1 6CIMAIKTEPAiH KaKChl TIPIILTITiH KaMTaMachl3 eTeli, ecipy Mep3iMiH KbICKapTaabl
YKOHE OTHIPFBI3Yy MaTepHAIIBIHBIH CalachlH apTThIpaabl. JKaObIK TaMbIp Kyiieci 6ap KemeTTepAi CoTTi
ecipyiH Heri3ri gaxkToprapeHbIH 0ipi — Cy-aya ajMacy YIIiH OHTAMIIBI KaFJaimap/ el KoHe KaXeTTi
KOPEKTIK 3aTTap/bl KaMTamachl3 €TeTiH cyOcTparTel aypeic TaHgay. CyOcTpaTTapAblH HeTisri
KOMIIOHEHT] peTiHJe KeHIHEH KOJIAHBUIAThIH — KbIPTHICTHI MIBIMTE3€K, OJ1 >KOFaphl Cy YCTaFBIIITHIKKA,
JKAKCHI aya OTKI3TIIITIKKE )KOHE TOMEH IIPITCHIIIKKE He.

AranraH 3epTTeyle KaOBIK TaMbIp Xyleci Oap cibip Kaparaiibl KeIIeTTepiH ecipy Ke3iHIe
KBIPTBICTBl  IIBIMTE3€K HETI3iHAEri opTypii cyOcTparrapAplH THIMIUIr OaramaHapl. OHy
KOPCETKIITepi, ©Hy OJHEPIrHsiChl, KOIIeTTepAiH OMIKTIri XKoHE Tamblp IKYHECiHIH Jamybl
CaJBICTBIPMAITBI TYPJIE TAIAAHABI. AJIBIHFaH HOTIDKENEp €H THIMII CyOcTpaT Kypam/IapblH aHBIKTayFa
MYMKIHIIK Oepiai, oJlap KOIIeTTepAiH Te3 OCyiHe JKOHE Ccalalbl OTBHIPFBIZY MAaTepHATBIHBIH
KaJIBIITACYBbIHA BIKMAN eTelli. 3epTTey HoTmkenepi Cibip Kaparaiibl kemertepin bateic KazakcTaHHbIH
OpMaH NUTOMHHKTEPIHIE ©Cipy TEXHOJOTMACHIH OHTAIIaHIBIpyFa >KOHE OpMaH KalllblHAa KeNTipy
KYMBICTapbIH TUIMALIITIH apTTHIPYFa KOJIaHBLTYbl MYMKiH.

Tyitin cosoep: Cibip xapasativl, Pinus sibirica, myxein cmpamugurayuscer, buix 6amnaxmot
Kamwic monsvipazel (Sphagnum monvipaswl), cybcmpammap.

PE3IOME

BeipamuBanue CesiHIIEB CHOMPCKO# kempoBoit cocubl (Pinus sibirica Du Tour) u3 cemsiH
MPEJICTABIISIET COOOW CIOKHBIA ¥ JINTENBbHBI MHOTO3TAITHBINA TPOIECC, KIFOUEBBIM JIIEMEHTOM
KOTOPOTO SIBIISIETCSI IPEOJI0JIeHHE TITyOOKOT0 (PU3UO0IOTUIECKOTOo MOKOs ceMsH. be3 npenBapurensHoOi
MOATOTOBKU CEMEHA XapaKTEPU3YIOTCS HU3KOM U PacTSIHYTOW BO BPEMEHH BCXOXKECTBIO, NMPU ITOM
3HAUUTENbHAsA MX 4YacTh IPOPACTaeT JUIIb Ha BTOpOM roA. DHU3MONOrMYECKH NOKOW CEeMSH
perynmpyeTcsi CIOXHBIM OallaHCOM SHAOTCHHBIX HHTHOUTOPOB W CTUMYJSTOPOB NPOPACTAHUSA, a
TaKK€ 3aBUCUT OT YCJIOBUU XpaHEHHUs, TEMIIEPATypbl U BIAXKHOCTU OKPY’KaroILEel cpeasl. B cBs3u ¢
STUM JUIS TIOJTyYEHUS IPYKHBIX BCXOJOB HEOOXOAMMO NMPHUMEHEHHE CIEIHaIbHBIX arpOTEXHUYECKUX
npuéMOoB, BKIIOYasl cTpaTH(UKanuio, o0padOTKy CTUMYNIATOpaMH pocTa W MOoAOOp ONTUMAaIbHOTO
cyOcTpaTa [Tt BRIpAITUBAHUS CESHIIEB.

B nmocnennue roapl ocoboe BHUMaHHUE YAEIAETCS BBIPALIMBAHUIO MOCAJOYHOTO Marepuana C
3akpeITol KopHeBou cuctemoit (3KC), uto obecrmeuynBaeT BBICOKYIO NPHKHBAEMOCTh PACTCHHIA,
COKpAalllaeT CpPOKHU BBIPAIIMBAHUSA U TOBBIIIAET KAayeCTBO MOCAZOYHOrO Mmartepuana. OgHuM U3
KIIFOYEeBBIX (PAKTOpPOB ycmemHoro BeIpamuBanusa cesHneB ¢ 3KC sgBmseTcss mpaBHIBHBIA BBIOOP
cyOcTpaTta, 00ecTeurBaIOIEro ONTHMAIbHBIE YCIOBHS BOJO-BO3AYIIHOTO pEXUMa U HEOOXOIMUMBIH
YpOBEHb IMUTAHUS pacTeHUH. B KadecTBe OCHOBHOTO KOMIIOHEHTa CyOCTPaTOB MIMPOKO HMCHOIB3yeTCs
BEepXoBOil TOp(, 0ONamaroNmuii BBHICOKOW BIAro€MKOCTBHIO, XOPOIIEH BO3IyXONPOHHUIIAEMOCTHI0 U
HU3KOU CTETIEHBIO Pa3JIOKEHHUS.

B nmamHOM wuccnemoBaHUM TpoBeleHa OIEHKa 3(PPEKTUBHOCTH Pa3IMYHBIX CyOCTpPaToB Ha
OCHOBE BEpXOBOT0 TOpda MpH BBIPAIIMBAHUY CESHIICB CUOMPCKOW KEIPOBOM COCHBI C 3aKPBHITOU
KOpHeBOM cucreMod. CpaBHUTENBHO NPOAHANM3UPOBAHBl TMOKA3aTEIM BCXOXKECTH, JSHEPrus
[IpOpacTaHys, BBICOTA CESHLIEB U Pa3BUTHE KOPHEBOM cucTeMbl. [lomydeHHble pe3yabTaThl MO3BOIMIN
ompenenuTh Hambonee 3(h(EeKTHBHBIE COCTaBBl CyOCTPATOB, CIIOCOOCTBYIOIIHE YCKOPEHHOMY pPOCTY
CesHIIeB U (OPMHPOBAHHIO KAUYECTBEHHOI'O IIOCAJIOYHOr0 Marepuana. Pe3ynbTaTbl HCCIeOBaHUS
MOTYT OBITh HCIOJB30BaHBI I ONTHMHU3ALMH TEXHOJOTHH BBIPAIIUBAHUS CESHIIEB CHOMPCKOM
KEJPOBOH COCHBI B JIECHBIX NMUTOMHHKax 3amagHoro Kazaxcrana u moBbleHHS 3(Q(HEKTHBHOCTH
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JIECOBOCCTAHOBHUTEIBHBIX PAOOT.
Knrouesvie cnosa: cubupcruii xedp, Pinus sibirica, cmpamugpuxayus cemsan, sepxosou mopgh
(Sphagnum mopdh), cy6ecmpamei.
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THE EFFECT OF THE TIMING OF SOWING CUCUMBER SEEDS
ONYIELD

ANNOTATION

Conducted research on determination of optimal term of landing of seedlings of perspective
hybrid of cucumber Kurag F1 for growing in open soil of WK. During realization of experiment the
natural and climatic terms of area, biological features of plants of cucumber, and also characteristic
features of hybrid, were taken into account. It is set that by the most favorable period of growing of
cucumber paccamoii in the conditions of WK allowing effectively to use the thermal resources of
region for forming of harvest, there is a period II ten-day period of May. In our region, plants that are
demanding of heat should not be sown early in the open ground, since their swollen seeds rot in the
soil during a prolonged cold spring without germinating, and in the event of seedlings, they may die
from late frosts. It should also be borne in mind that early-ripening varieties are sown first to obtain
the earliest harvest, and then varieties of medium-ripened varieties, choosing the timing of sowing so
that the crop is ready by the time of their mass processing. Summer crops are complicated by the fact
that by the time they are carried out, the soil is very dry. Therefore, fields intended for summer crops
should be kept free of weeds and loose, measures should be taken to conserve moisture during pre-
sowing preparation of the field, or crops should be covered by the time of rain, or irrigation areas
should be irrigated.

Key words: cucumbers, seedlings, variety, fertilizer, quality, early harvest

Introduction. It is known that the timing of sowing in the open ground is set depending on the
biological characteristics of individual crops and varieties, the planned time of delivery, soil, climatic
and weather conditions. In protected soil, when setting the time of sowing, one has to take into account
the need for lighting of individual plant species. Crops that are demanding of light are sown only when
the intensity of illumination reaches the required level for their growth in spring.

The cultivation of many vegetable crops in the open ground is associated with the preliminary
production of seedlings. Among them, the main one is cucumber. It is no secret that for an earlier
harvest of cucumbers, the culture should be grown through seedlings. Growing cucumber seedlings is
one of the important stages in the process of harvesting delicious and juicy cucumbers. Strong
seedlings are the key to the successful cultivation of healthy plants that can withstand adverse
conditions and produce a plentiful harvest. Growing strong cucumber seedlings requires some effort
and consistent implementation of all necessary steps. However, with the right approach and care, we
will get healthy and strong plants that will bring us a plentiful harvest of juicy and fragrant cucumbers.

However, in this case, the question arises of how not to make a mistake with the timing of
sowing.

Materials and research methods. Cucumbers are the leading and most productive crop in the
open and closed soils of vegetable growing in our republic. The purpose of our research is to improve
techniques for improving seedling quality in order to obtain early production and higher yields of
cucumber crops. The research was conducted in 2023-2024 in the conditions of the educational and
experimental site at the Zhangir Khan West Kazakhstan Agrarian and Technical University.

Objects of research: various growing periods of cucumber seedlings of the "Courage F1"
variety, bioorganic nanoderm "NAGRO". The pickled cucumber seeds were soaked in a solution of
bioorganic nano-fertilizer "NAGRQ", then they were laid out for germination. The temperature was
maintained at 26 — 28 °C before germination. The seedlings appeared together and formed a good root
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system. The seedlings were watered with a solution of bio-organic nano-fertilizer "NAGRO". During
the seedling period, the indoor air temperature was maintained during the day at 23-25 ° C in sunny
weather, 21-23 ° C in cloudy weather, 16-18 ° C at night; soil temperature 22-24 ° C; relative humidity
85-90%. The plants were watered with water having a temperature of 22-26 ° C. As the seedlings were
pulled out, the earth was filled in and, if necessary, ringed. As you know, normal plant growth and
development can occur only under certain environmental conditions. In case of deviation from them, a
slow or accelerated passage of a particular phase is observed. All this has a negative effect on plant
productivity.

Research results and discussion. Studies have shown that the effect of temperature affects
immediately after sowing cucumbers. The number of days from sowing to germination was different,
and the duration was influenced by air temperature. In the first period after germination, cucumbers
grow very slowly. This phenomenon is explained by a poorly developed root system. With the
appearance of the third leaf, intensive plant growth is observed, provided there is sufficient moisture,
nutrients, and favorable weather conditions.

-

Figure 1 — Cucumber seedlings of the “Courage F1” variety at an early growth stage, grown in
seedling cups under controlled conditions

Table 1 — Biometric observations of cucumber seedlings

. Length of the Weight of the
Seedling _Plant subfameral knee, Number Leaf surface aboveground part, g
age, day | height, cm of leaves area, dm2

cm raw dry
25 25 4,8 5 6,0 35 2,5
30 30 5 6 7,0 40 2,5

The soil of the experimental site is dark chestnut medium-sized, heavy loamy. According to the
results of laboratory analyses of soil samples, the humus content in the 0-20 cm layer ranges from 2.42
— 2.44%, which classifies these soils as slightly humic. Easily hydrolyzable nitrogen is 3.71 —
3.88 mg/100 g, which shows a low availability for vegetable crops in this indicator. Nitrate nitrogen —
39.2 — 39.6 mg / kg, which corresponds to an increased degree of security. The content of mobile
phosphorus is 2.52 — 2.71 mg/100g, which is a low degree for vegetable crops. Mobile potassium in
the range of 44.4 — 51.5 mg/100 g. On absolutely dry soil, according to this indicator, the soil is highly
secured, pH — 7.0 — 7.2.Meteorological conditions varied both in terms of temperature and
precipitation. The average monthly air temperature in May had lower values, and in June — August it
had higher values compared to the annual average. The duration of the growth phase of vegetative
organs is not constant and varies depending on the availability of heat and moisture to plants. The
effect of sowing dates on the growth of the main stem and lateral shoots of cucumbers  Our
experiments have established the best timing of summer cucumber crops, in which mass fruiting
occurs by the time of salting.

As can be seen from Table 2, the best sowing time for pickled cucumbers is the second and
third decades of May. With these sowing dates, 57-78.3% of the harvest arrives in the second half of

153



August and in September, while with spring crops, the harvest of green leaves ends by this time. It
should be noted that during summer sowing, the yield is lower than during spring, which is explained
by a decrease in temperature in the second half of September. In terms of chemical composition, the
green cucumbers of summer crops are not inferior to spring cucumbers, which are carried out at the

best possible time.

Table 2 — Cucumber harvest depending on the sowing period

Including by month, % % of
Terms of Yield, including in the marketable
sowing kg/ha July August second half of September fruits
August

18/1Y 210,4 67,6 32,4 8,1 - 89,8
04/Y 234,1 38,2 60,5 26,2 1,3 91,3
18/Y 257,5 17,9 66,9 41,8 15,2 93,8
27IY 188,2 0,6 68,4 47,3 31 89,3

A sharp drop in temperature, large fluctuations in daily temperature maxima and minima, and
prolonged high temperatures without sufficient soil moisture are extremely unfavorable for
cucumbers. A decrease in soil temperature below 20 ° C leads to a sharp drop in the ability of plants to
absorb nutrients — the absorption of phosphorus slows down, followed by nitrogen and potassium. The
balanced average daily air temperature is favorable for cucumbers, (Table 3) slight daily temperature
fluctuations, and its slow decrease at the end of the growing season. The timing of planting cucumber
seedlings should be linked to the temperature and humidity of the soil at the depth of planting
seedlings. The seedling method is more effective in growing early cucumbers in the open ground
compared to the seed crop. It should be noted that the weather conditions of the spring period have a
significant impact on the early harvest of cucumbers, especially in seedling crops. It has been
established that in years with a cold spring, with the seedling method of culture, the yield of
cucumbers in early harvests decreases by 60-70% in comparison with warm ones. Our research has
shown that seedlings planted in a warm spring take root painlessly and quickly, as was noted in 2023,
and those characterized by a stormy spring with sharp fluctuations in air and soil temperature, as noted
in this 2024, become very cold and recover slowly with the onset of warm sunny days.

When planting cucumber seedlings, the air temperature was 20-22 °C during the day, and 16-
18 °C was observed at night. But in our conditions, in the third decade of May, for 3-5 days at night,
the air temperature dropped to 14 °. This had a significant impact on the growth and development of
cucumbers, we can say that plant growth stopped, We installed wire frames on the rows and covered
the plants with film sheets. From literary sources, we know that at a temperature of 10 ° C, the growth
of the cucumber plant stops, and at 8-9 ° C they die.

Figure 2 — Field planting of cucumber seedlings (“Courage F1”’) under open-field conditions at the
early stage of establishment

Plants sown on April 18 and planted in the open ground on May 15 began to form ovaries, but
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due to the fact that in the third decade of May the temperature dropped to 14 ° C at night, the
development of the ovaries stopped. And with the onset of warm sunny days, they recovered.

The temperature of the month of June was generally favorable for all variants, with 25-28 °C
observed during flowering, and 25-30 °C during the fruiting period of cucumber plants during the
daytime.From and at night — 18-21 °, all this was favorable for the growth and development of the
cucumber plant.

Table 3 — Temperature regime during the cultivation of cucumber seedlings

Temperature, °C
The growth phase of the air open around

daytime nocturnal Peng
Sowing — shoots 26 26 24
The first 3 days after 24 24 23
germination
The next 2 days 23 22 23
A day before planting in 21-22 20-21 -
the open ground
The first 2 days after 9-20 17-18 -
disembarkation
The subsequent period 21 21 21

When cucumbers are grown by seeds, depending on the temperature conditions of the spring
period, the difference in the onset of an early harvest is less significant. In years with a cold spring,
plants grown by sowing seeds in the ground tolerated adverse weather conditions better and quickly
caught up with the growth and development of plants grown by seedlings. They were distinguished by
more friendly fruiting and a high total yield compared to seedling plants.

Therefore, it should be considered advisable to combine cucumber seedlings and crops in our
region under temporary film shelters in order to ensure high and early yields of cucumbers, regardless
of the weather conditions of the spring period.

o

e

P s s e I e o . *4v ‘
— Growth and development of cucumber plants grown by direct seeding: vegetative stage
and flowering phase under open-field conditions

>

igure 3

Conclusion.

1) In 2024, which was characterized by sharp fluctuations in air and soil temperatures in May,
cucumber plants cooled significantly and slowly recovered with the onset of warm sunny days, so
seeds must be carefully "tempered" before sowing at the same time as pickling;

2) In conditions of risky farming, in order to obtain early production of cucumbers, it is
necessary to create a microclimate, for example, film shelters, the use of muich, etc. In the open
ground, the creation of optimal microclimate conditions for cucumber culture is the use of solar
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radiation and heat conservation.

3) In the early sowing option (sowing on April 18), new plants were required in our
experiments;

4) To ensure the normal growth and fruiting of cucumbers, top dressing of plants with
bioorganic nano-fertilizer NAGRO was essential;

5) The highest biological yield was obtained in sowing on May 27, which averaged 410 g per
plant.;

6) The highest profitability was shown by option Il (sowing seeds on May 18), which
amounted to 128%.

Recommendations. In the natural and climatic conditions of the West Kazakhstan region,
cucumber culture should be considered appropriate to combine seedling and seed crops under
temporary film shelters in order to ensure high and early yields of cucumbers, regardless of the
weather conditions of the spring period. We recommend a cucumber seedling crop at the end of the
third decade of April, in order to be able to harvest the first fruits in mid—-June, as well as a sowing
crop with 2-3 dates (with an interval of 10 days).
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PE3IOME

B crarnpe NpUBEACHBI [JAaHHBIC MCCJICAOBAHHA TII0 OIPECACICHUIO OINTHUMAJbHLIX CPOKOB
BBICAJIKM paccalibl MepcreKTHBHOrO rubpuaa orypua Kypax F1 jmnst BelpamimBaHus B OTKPBITOM
rpyHte. [Ipu npoBeleHnN SKCIEPUMEHTa YUUTHIBAINUCH MPUPOAHO-KIUMAaTHUECKHE YCIOBHsI 00JIACTH,
Omonornyeckue OCOOEHHOCTH PACTeHHH OTYpPIOB, a TaKXKe XapaKTepHble OCOOSHHOCTH THOpHia.
HaubGonee OmarompusTHBIM TIEPUOJIOM JUIS BBIpALMBAHHUSA paccalabl OrypioB B ycioBusax 3KO
seisiercst Hadano Il nmexamer Mas, 9T0 1MO3BOJAET d(PGEKTHBHO HCIOIB30BATh TEIJIOBBIE PECYPCHI
peruoHa s (OpMUPOBaHUS ypoxkas. B HalieM peruoHe B OTKPHITOM TPYHTE HE CIICAYeT PaHo
BBICEBATh TPEOOBATEIbHBIC K TEIUTYy PACTCHUS, TaK KaK UX HAOyXIMe ceMeHa MPH 3aTSDKHOW XOJIOTHON
BECHE 3arHMBAIOT B MOYBE, HE MPOpPACTasi, a B CIy4ae MOSIBICHUS BCXOJOB OHH MOTYT IOTUOHYTH OT
MO3HUX 3aMOPO3KOB. Takke HaJ0 Yy4YUTHIBaTh, YTO CHadajla CEIOT CKOPOCIENbIe COpTa s
MoJTy4eHHs] HauboJiee paHHETo ypoKasi, a IIOTOM COPTa CPEAHECIENBIX COPTOB, MOJA0Upas CPOKHU CeBa
Tak, 4TOObI ypoxaii ObII TOTOB KO BPEMEHH MX MAaccOBOW mepepaboTku. JIeTHHE MOoCceBhbl yCI0KHEHBI
TEM, YTO KO BPEMEHH MX MPOBEACHHS MOYBA CHIBHO mepechixaeT. [103ToMy mHous, npeHa3HaueHHbIC
JUI JICTHUX TOCEBOB, HAJO COJCPXAaTh B YHCTOM OT COPHSKOB W PBIXJIOM COCTOSIHMH, NMPUHUMATh
Mephl Ui COepEeXEHUs BJIAard MPU MPEANOCEBHON MOATOTOBKE ITOJIS, WIM MPUKPOYUBATH TMOCEB KO
BPEMCHU BBINIAJICHUA TOXK/A, U KE ITOJIMBHBIC YHYaCTKHU OPOCHUTh.

TYHUIH

Makanana ambIK TOIBIpAK JKarmaibIHAA ecipyre apHaiFaH repcrnektuBainbl Kypax F1 xusip
THOPUAIHIH KOIIETTEPiH OTBIPFBI3Y/IBIH OHTAWIBl Mep3iMIepiH aHbIKTay OOWBIHIIA 3epTTey
HOTWKENEepl KenTipiireH. 3epTrey OapbhICBIHAA OHIPIIH TaOWFHU-KJIMMATTBHIK Karmaiaapel, KHsIp
OCIMJIITIHIH OWOJIOTHSUIBIK CPEKIICTIKTepl JKoHE THOPHITIH ©3iHIIK Kacuerrepi eckepiimi. bartbic
KazakcraH 00JIBICH XKaFIalbIlHAa KASP KOIIETTePiH oCipy YIIiH €H KOJAWITBI Ke3eH — MaMbIp albIHBIH
eKiHIIi OHKYHZIriHIH 0ackl eKeHi aHBIKTANAbl, Oy OHIpAIH JKbUTYy PEeCypCTapblH THIMII MaianaHblI,
©HIM KaJIBINITACTHIPYFa MYMKIH/IK Oepei.

OHip ’kargaiiblHIa allblK TOMbBIpAKTa XBUIYCYHTINI ©ciMAIKTEepAi epre cedyre Oommaiiibl,
cebe0i y3aKKa CO3BUIFAaH CAKBIH KOKTEM/IC ICIHTeH TYKBIM/IAP TOTBIPAKTA MIipill, OHIT MIBIKIANIbI, ajl
KOKTEINl LIBIKKAH JKarJaiiia Kell KeKTEeMIi YCikTepAeH 3apnan mieryi MyMkiH. COHbIMEH KaTap, €H
IZIBIMEH epTe MiCeTiH copTTap celimim, epTe OHIM aly Ke3leneadi, KeiiH opTaiia MiceTiH copTTap
cebOinmeni. Ceby Mep3iMIepiH OHIMII JKammail eHJIey YyaKbITBIHA COWKeC KeJeTiHIEeH eTil IyphIC
XKOcrapiay Kaxer.

JKazrer ericrepai Xypri3y TONBIPAKTHIH KaTThl KyprayblHa OaiIaHBICTBI KYpHEIeHEe TYCEei.
CoHJIBIKTAH >Ka3Fbl €TiCKe apHAIFaH alKalTapAbl apaMIIeNTepAeH Ta3a, KONCHIThUIFaH Kyine ycTay,
eric ajIbIHIaFbl JaWBIHABIK Ke3iH/Ie BUFAIbl CaKTay IapalapblH KOJJIaHy, HeMece ceOy/i yKaybIH-
IIAIIBIH YaKbIThIHA COHKECTEHIPY, COHNali-aK cyapMalbl jKepiiepAe aIblH aja cyapy KYMBICTapbIH
KYPTi3y KaKerT.

YK 630*111

Caraes A.K., marucrtp

HAO «3anagno-Ka3zaxcranckuii arpapHo-TexHHMYecKUHl yHUBepcuTeT MMeHHM ZKaHrup xaHay,
r. Ypaasck, yi. 2Kanrup xana 51, Kazaxcran

AHAJIN3 CTPYKTYPbI, IMHAMUKHU U BAJIAHCA YIJIEPOJA JIECHOI'O ®OHIA
3ATIAJTHO-KA3AXCTAHCKOM OBJACTH

AHHOTAILIAA

B crarbe mpejcTaBlieH KOMILUICKCHBIN aHAIN3 CTPYKTYPbI, INHAMUKH M YTIICPOIHOTO OanaHca
necHoro (ouna 3amanHo-Kaszaxcranckoit obmactu (3KO), 0CHOBHYIO 4acTh KOTOPOTO COCTaBIISIOT
YHHUKaJbHbIC TOMMEHHbIC Jieca MOJMHBI pekd Ypan. Ha ¢oHe mnporpeccupyromero H3MeHCHHs
KIUMaTa ¥ KaTacTpO(QUYECKOTO MalOBOJbS B PETHOHE HAONIOMACTCS CTPYKTypHasl Jerpaiaius
TYralHBIX JIECOB, CHIJKCHHE MOJHOTHI HACAXICHUH W KPUTHYECKOE YXYAIICHHE €CTECTBEHHOTO
CEMEHHOTO BO300HOBIJICHHSI OCHOBHBIX JIECOOOPA3yIOIMX TMOPOJ, TaKMX Kak Iy0 Yeperrdarsbiid
(Quercus robur). Hcmonp3yst Marepuajibl rocymapcrBeHHOro secoycrpoiictBa (1992-2020 rr.) u
JaHHBIC TOJIEBBIX T'€00OTAHUYECKUX WCCICIOBAHMN, OIICHEHbI TEKYIIHME 3aachl OPTaHHYECKOTO
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yraepona (mo 150-250 Tt C/ra B 3aBucuMocTH OT Tumna HacaxjeHui). [locpencTBoM crieHapHOTO
MoJieiupoBanus  (BKJIIOYas HMCmojib3oBaHue pacdetHbix Mmoneneii EX-ACT u  CBM-CFS3)
CIPOTHO3MPOBAHA JUHAMHUKA CEKBECTPAIMU MAPHUKOBBIX ra30B. PacCMOTpPEHBI TPU MOTEHIUATLHBIX
ClleHapusi  yOpaBieHUs JiecHhIM  (GoHAOM: 0a30BbI  (MHEPUMOHHBINH), WHTEHCH(HUKALUSL
JIECOBOCCTAHOBIICHUSI M KOHCEPBAIHsI C BBIJICICHUEM JIECOB BBHICOKOH MPUPOJIOOXPAHHOW IIEHHOCTH.
[Tokazano, 4To 0€3 BOCCTAHOBIEHHUS THIPOJOTHYECKOTO PEXKMMA PEKH Ypal U MHHUMHU3AIUHU
AQHTPOMIOTCHHOTO BO3JCHCTBUS pealn3alusl KIMMATHYeCKOTO MOTCHIMANa JIECHBIX KOCHCTEM Kak
YIICPOJHBIX CTOKOB HeBO3MOxHA. CIICHApHIl CTPOTOM KOHCEpBAIlMK NMPU3HAH HAMOOJIee HaJCKHBIM
MEXaHU3MOM MPEJOTBPAIICHHsS] MACIITA0OHOW 3MHUCCHU MCTOPHYECKOTO Yriepojia M3 aUTFOBHATBHBIX
TIOYB.

Kniouesvie cnoea: necnoii ¢pono, novima pexu Ypan, yenepoowwiti danamc, cexsecmpayusl
yenepooa, despadayusi 1ecos, 1eCo80CCmanosienue, usmenenue kiumama, Quercus robur.

ABSTRACT
The article presents a comprehensive analysis of the structure, dynamics, and carbon balance
of the forest fund of the West Kazakhstan region, which is primarily composed of unique floodplain
forests of the Ural River valley. Against the backdrop of progressive climate change and catastrophic
low water levels, there is a structural degradation of riparian forests, a decrease in stand density, and a
critical deterioration in the natural seed regeneration of main forest-forming species, such as English
oak (Quercus robur). Using state forest inventory materials (1992-2020) and field geobotanical
research data, the current organic carbon stocks were evaluated (up to 150-250 t C/ha depending on
forest type). Greenhouse gas sequestration dynamics were predicted using scenario modeling
(including EX-ACT and CBM-CFS3 tools). Three potential forest management scenarios were
considered: baseline, intensification of reforestation, and conservation prioritizing high conservation
value forests. It is shown that without restoring the hydrological regime of the Ural River and
minimizing anthropogenic impact, realizing the climatic potential of forest ecosystems as carbon sinks
is impossible. The strict conservation scenario is recognized as the most reliable mechanism to prevent
the large-scale emission of historical carbon from alluvial soils.
Keywords: forest fund, Ural River floodplain, carbon balance, carbon sequestration, forest
degradation, reforestation, climate change, Quercus robur.

Beenenue. Ha goHe cTpeMuTENBEHO pa3BUBAIOIIETOCS TNI00ATFHOTO U3MEHEHHSI KIIMMAaTa POoJib
JIECHBIX JKOCHUCTEM KaK OCHOBHOI'O HAa3eMHOTO pe3epByapa OPraHWYEeCKOTro yriepojaa mpuoOperaer
OecnpenieIeHTHOE, CTpaTernieckoe 3HaueHne 7151 BbKUBaHUs Onocdepsl. Jleca miaHeTh! BBITOIHSIOT
CIIO)KHYIO, MHOTOKOMIIOHEHTHYIO KJIMMAaTH4YeCKyl0 (YHKIMIO: OHU HAKaIUTUBAIOT YIJIEPOJ B
MHOTOJIETHEH JIpeBeCHHE, HEMPephIBHO MOTIIONIAIOT YIIIEKUCIBIH Ta3 B mpolecce (OTOCHHTE3a U
repepactpeiesiioT OpraHNYecKoe BENIeCTBO B IIOYBEHHBIE TOPHU30HTHI, BBICTYIAs TEM CaMbIM
MOIIHEHIIINM €CTECTBEHHBIM Oy(epoM MpOTHB aHTPOIIOIeHHOW IMUCCHU MAPHUKOBBIX Ta3oB [1; 2]. B
KOHTEKCTE MEXTYHApOJHBIX 00s3aTeIhCTB, 3aKPEIUIeHHBIX B [lapmkcKoM corfameHuw, U MPUHITON
[IpaButensctBoM PecmyOmmkm Kazaxcran B 2023 romy «Crpareruu JOCTHKEHHS YTIIEpOIHON
HeiirpanpHocTH PecniyOonuku Kasaxcran mo 2060 roma», CEKTOp 3eMIICIIONIB30BAaHUS, HW3MEHCHHS
3emuienonib3oBanus M JecHoro xossiictBa (LULUCF) odummansHo paccmarpuBaercst Kak OIHMH H3
KJTFOYEBBIX MEXaHM3MOB MUTHTAIMH KIMMATHIECKHX u3MeHeHuit [1; 3; 4].

CornacHo aMOMIMO3HBIM HAallMOHAJIBHBIM HelisiM, Ka3zaxcTaH HamepeH yBEIHYHUTH OOIIYIO
JIECUCTOCTh CBOEH Tepputopuu 1m0 5%, 4ro TpedyeT peanu3anuy KOJOCCATbHBIX IO MacmTaly
MEpPOIPHUATHH TIO0 JIECOBOCCTAHOBIICHHIO, OOJECEHHI0 W TIEPECMOTPY TMapagurMbl YIPaBICHUS
CYIIECTBYIOIINM JIeCHBIM (horoM [4; 5].

Oco0oe, COBEpIIEHHO YHHKAJIFHOE MECTO B CTpyKType JecHoro (onma PecmyOnnku
Kazaxcran 3aHUMalOT MOMMEHHBIE Jieca KCTPAaapUAHBIX W CEMHUAPHUIHBIX 30H, K YUCIY KOTOPBIX
otHocuTcsl 3amagHo-Kazaxcranckas o6Omacte (3KO). SBnssch TUNWUYHBIMH WHTPa30HATEHBIMH
9KOCHCTEMaMH, MPOLBETAIOMINMHI B YCIOBHUSIX JKECTKOTO JIMMUTHUPOBAHUS aTMOC(PEPHBIX OCAIKOB 32
Cd4eT JOCTylla K pEYHBIM M TPYHTOBBEIM BOJaM, OHH (POPMHPYIOT BaXHEUIINE pedyTruyMBbI
OropazHo0Opas3usl M BHICTYNAIOT KPUTHUYECKH BAXKHBIMHU y3JIaMU PETHOHAIBLHOTO OHMOTEOXUMUYECKOTO
yraepogHoro mwkia. B 3amamno-Kazaxcranckodd o0nacTé TOCyIapCTBEHHBIH JiecHOH (oHO B
MOJABISIONIEM  OOJNBUIMHCTBE  TNPEACTaBICH  TyralHbIMH  (MOWMEHHBIMH)  JIECOMOKPBITHIMU
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TEPPUTOPHUSIMH, Y3KOH JIEHTOH MPOTSIHYBIIMMHCS BIOJb PEUHBIX Teppac OacceiiHa pekn Ypar. Otu
JIECHBIE MACCHBBI, HCTOPHYECKH CIYXHBIIUE HAICKHBIM E€CTECTBEHHBIM OapbepoM TNPOTHUB
HACTYMAIOIIEro OIyCTHIHUBAHUS, BETPOBOW 3pO3MM M JErpajaldd CTENHBIX JaHImadToB, B
HAcTOsIIlee BpeMs  HAaxXOIATCS TOA  KyMYJSITUBHBIM — BO3ACHCTBHEM  II€JOr0  KOMILIEKCA
paspylUTENnbHEIX — cTpecc-(paktopoB. B mx uymene —  katacTpoduueckoe — M3MEHEHHE
THIPOJIOTHYECKOTO peXUMa PEKH, MacIITaOHOE aHTPOMOTEHHOE 3arpsi3HeHue U OecrpelefeHTHBIE
KIUMaTHdeckue aHomanuw [7; 8; 9; 10].

CoBpeMeHHBIE JaHHBIC, arperupoBaHHble MeXNpaBUTENbCTBEHHOW TPYMIOH 3KCIEPTOB IO
mmMeHeHnio kimMara (MI'OUK), HeonpoBepKUMO CBHACTEIHLCTBYIOT O TOM, YTO IPOTPECCUPYIOMIAs
apuaM3ands  KiuMara Ha  OOMPHBIX  mpocTpaHcTBax  LleHTpanpHOH  A3MM  HEYMOJIHMMO
COTNPOBOXK/IAETCS POCTOM YacTOThl M WHTEHCHBHOCTH OSKCTPEMAIIBHBIX 3aCyX, PaJUKalbHBIM
HW3MEHEHHEM PEXKHUMa BBINAACHUS OCAIKOB M CTPEMUTENBHBIM MCTOIIEHHEM KaK MOBEPXHOCTHBIX, TaK
¥ TO/3eMHBIX BOIHBIX PECYpcoB.” B 9THX JKECTKHX peausX MOMMEHHBIC jeca Ypama ykKe CeromHs
JEeMOHCTPUPYIOT SIBHbIE U TPEBOXKHBIE NPU3HAKHU ITyOOKOH CTPYKTYPHOH Ierpagaunuu: HaOMogaeTcs
MOBCEMECTHOE CHW)KEHHE TIOJIHOTHI APEBOCTOEB, MAaCIITA0OHOE yChIXaHHE KPOHOBOI'O TPOCTPAHCTBA, a
TaKKe KpailHE omacHas C TEHETHYECKOW TOYKM 3pEHHS CMEHa CEMEHHOTO BO300HOBJEHHS Ha
BereratuHoe.” [To106Has MaciTaGHast TpaHC(OPMAIHS JIECHBIX KOCHCTEM HEH30EKHO BICUET 3a
co0o#i KapIuHaIbHOE U3MEHEHHE UX yriepogHoro Oananca. [lepexon JiecoB U3 cOCTOSHUSI AKTUBHOTO
MOTJIOTUTENS (YTISPOJAHOTO CTOKA) B CTAJIUI0 €r0 MCTOYHHKA, O0YCJIOBJICHHBI THUCHHEM MEPTBON
IPEBECHHBl W YCHWJIEHHOHW MHHepaiu3auueil OOHa)KeHHBIX II0YB, MPEIACTABIIET COOOH OOHY U3
HanboJIee CePhE3HBIX W CKPBITHIX YIPO3 IS PETHOHATBHON KINMMAaTHIeCKo# ctabumsHocTr [12; 13].

HecmoTpss Ha Hamuuue MacCUBOB Pa3pO3HEHHBIX [AHHBIX [0 TaKCAIMM JIECOB 3amajHo-
Kazaxcranckoii obnmacth M myOJMKanuio OOIIEHAMOHAIBHBIX KaJacTPOBBIX OLEHOK IMYJIOB
[IAPHUKOBBIX I'a30B, KOMIUIEKCHBIH, NE€TATU3UPOBAHHBIN aHAIN3 YIJIEpPOAHOro OanaHca cruennpuuecKu
JUISl TIOMMEHHBIX JIECOB JOJHMHBI PEKH Ypal OCTaeTcsl HeAOCTAaTOYHO NpopabOTaHHBIM B HAyYHOUH
murepatype. OlleHKa 3amacoB yriiepoia ¢ BBICOKOW CTENEHBI0 JOCTOBEPHOCTH TPeOYeT CII0KHOU
HWHTErpalliy  KIJIACCHUYECKUX JICCOBOJCTBEHHBIX JAHHBIX C COBPEMEHHBIMH, BaJMIUPOBAHHBIMHU
ouoreoxumudeckumMu MojeasiMu (takumu kak EX-ACT, CBM-CFS3) [1; 11]. CymiecTByrommii Ha
CETOTHSIIIHUN JIeHb Mpo0Oen B 3HAHUSAX HE MO3BOJISIET B MOJHOW Mepe HAyYHO 0OOCHOBATH CTPATETHH
YIIIEPOAHOTO MEHEKMEHTa 1 3P QEKTUBHO MPHUBIIEKATH IIEJeBOE KINMaTHIeCKoe (PMHAHCHPOBAHUE B
paMKax MeXaHH3MOB IOOPOBOJBHBIX U 0053aTENbHBIX O0()CETHBIX NMPOEKTOB, YTO KpaiiHe HE0OXO0ANMO
JUISl COXPaHEHHS STHX YHHKAJIbHBIX JIAHAIIA(TOB.

Hacrosimast cratesi HampaBiieHa Ha BCECTOPOHHHUM, WCUEPIBIBAIOLIMKA aHAIU3 CTPYKTYDBI,
JUHAMHYECKOH TpaHcopmanuu u OamaHca yriiepoja JjecHoro ¢onma 3amamgHo-KazaxcraHckoi
obriacru.

MatepuaJjisl 1 MeToabl HccaeqoBaHusi. OCHOBHBIM OOBEKTOM HACTOSIIEr0 HCCIETOBaHUS
BBICTYIIaeT TOCYIapCTBEHHBIN jecHOU ¢oHn 3amamHo-Kazaxcranckorr obmactu (3KO), kimtodeBbiM,
CHCTEMOO0OPAa3yOLIUM CTPYKTYPHBIM 3JIEMEHTOM KOTOPOTO SBJISIOTCS MOWMEHHbIE (ranepeiiHbie) jieca
JOJIMHBI TPaHCTpaHUYHOH pexku Ypai. Ilo odunmansHbIM TaHHBIM I'OCYAapPCTBEHHOTO y4e€Ta JIECHOI'O
¢donga Pecnybnuku Kaszaxcran, oOmast miomaab 3eMens JiecHoro ¢onaa B 3ananHo-Kazaxcranckoit
obmactu cocrasisier 217 Teicsu TektapoB [4, ¢. 115]. M3 HMX HEMOCPENCTBEHHO IMOKPHITAS JIECOM
Ionaapb oneHuBaercs B 88 toicsu rekrapos [4, c. 116]. ['eorpaduyecku TeppuTOpuUs UCCIICTOBAHUS
pacrioyio’keHa B 30HE C pPe3KO KOHTHHEHTAIbHBIM, 3aCyNUIMBBIM KiuMaToM. JlaHHas TeppuTopHs
XapakTepu3yeTcss SKCTPEMAIBHO BBICOKMM TEPMHUYECKUM ()OHOM B JIETHHH NEPHOA, BBIPAKCHHBIM
neUuIMTOM aTtMOC(hEpHOTO VBIAKHEGHHWS W CTa0MIBHO BBICOKOM YaCTOTOW aTMOCQEPHBIX U
MOYBEHHBIX 3acyx [2; 10].

[NoiimenHsle Jsieca Ypana, NpeNCTaBISIOIIME COOOW CIIOKHBIE TYyTaiHbIe DPACTHTENbHBIC
KOMIIJIEKCBI, PACIOJI0KEHBI 110 HAAMOWMEHHBIM TeppacaM pPeKH M 00afaloT HeCOPa3MEPHO BBICOKUM
JUIS apUIHOM 30HBI BUAOBBIM OHOpa3sHooOpasueM. JJOMUHHUPYIOMIMME Jeco00pa3yoIuMH TOPOIaMH,
(bopMUPYIONIMMHU O0JIMK 3THX SKOCHCTEM, SBISIOTCS aAy0 uepenruareiid (Quercus robur L.), Tomoms
4yepHbIi win ocokopk (Populus nigra L.), Tomons Genbrit (Populus alba L.), Ba3 rnagkuii (UImus laevis
Pall.), usa Gemas (Salix alba L.), a Taxxe pasmuunsie Buasl sicens (Fraxinus) u kmena (Acer) [4; 9].
Crnenn¢uka MpoCTPAHCTBEHHOTO PaclpeieeHUs] U CYKIECCHOHHONW TUHAMUKHU STHX IMOPOJ JKECTKO
JeTepMUHUPOBAaHA MUKPOpPEIbe(oM PEUHOM MONMBI, IPaHyJIOMETPUYECKUM COCTABOM aJUTFOBHAIBbHBIX
OTJIOKEHHH U, YTO HauboJiee BaXKHO, PEKUMOM MaBOJIKOBOTI'O 3aTOILICHHSI.

159



OyHIAMEHTATLHOW AMIUPUYSCKONH OCHOBOM sl TIIyOOKOTO aHain3a MaKpOCTPYKTYPBI H
MHOTOJIETHEH TMHAMUKH JIECOKPBITHIX TUIOLIAJeH MTOCTYKHIIH arperupoBaHHbIe MaTepHaibl 6a30BOr0O
necoycTpoiicTBa. B mccienoBanue ObUIM BKITIOYEHBI PETPOCIICKTUBHBIC TaKCAIMOHHBIC JAaHHBIE TIO
cocrostuuto Ha 1 stHBaps 1992 roma u coBpemeHHble MaccuBbl naHHBIX Ha 2016—2020-¢ rossl, uTo
MO3BOJIMJIO OTCIEAWTh W3MEHEHWS HAa TPOTSHKCHWH TOYTH TPWALATHICTHErO NepHoaa. AHau3
MPOBOJMUIICS] B CTPOTOM COOTBETCTBUH C JEHCTBYIOIIMMHU eAUHBIMU [IpaBunamu yuera necHOro GoHna
Pecriyommmkn  KazaxcraH w mpodHMIBHBIME  HHCTPYKIHMSIMH TIPOBENEHUS JiecoycTpoiuicTBa. Jlims
NPEIU3UOHHON JeTalN3aliuy CTPYKTYPHBIX MapaMeTPOB M BBISBJICHUS CKPBITHIX 3aKOHOMEPHOCTEH
pocta HacaXJICHHU TOMOJI YEPHOTO JOMOJHUTENIHHO HWCIONB30BAINCH MaTepHabl HATYPHBIX
MOJIEBBIX UCCIIEOBAaHMI, B paMKaX KOTOPHIX OBbUIN 3aJI05KEHBI PENpe3eHTaTUBHBIE MPOOHBIE IJIOMIAIH.

Maremarndeckasi OI[EHKa MYJIOB 3alacoB yIiiepo/ia H JUHAMUKH MMOTOKOB MapHUKOBBIX Ta30B
0a3upoBanach Ha CJIOXKHON MHTErpauud TPaJULHUOHHBIX OMOMETPHUYECKHX METOAOB C INI00aNbHBIMHU
KOHBEPCHOHHBIMU KO3 PHUIMEHTAMH, CTPOTO PEKOMEHIOBAaHHBIMUA PYKOBOISIMMYU TMPHHIUIIAMA
MeXIpaBUTEIbCTBEHHOM IPYIINbI SKCIIEPTOB 110 u3MeneHuto kimmara (IPCC) [1; 4].

OOumii 3amac opraHuyYeckoro yriepoja B ecHoi sxocucreMe (¢, ) ACTEPMUHUPOBATICS
KaK MHTErpajibHas CyMMa KJIIOUYEBBIX pe3epByapoB (IyJIOB):

Chotal = Grgh + Cbgb + Caom + Ciom

'

rue: agb __ yrnepon HamsemHoli duTOMacchl (BKIIOYAs IPEBECHHY CTBOJOB, BETBEH, KOpY H
JIUCTBY);

,
“bab __ yriepon momazeMHo# ETOMACCH (ApXHTEKTYPa KOPHEBBIX CHCTEM);

( Al

“dom  _ yrpeposx MepTBOTO OPraHMYECKOrO BEIIECTBA (KPYIHbBIH BANCKHHK, CTOSUMIL
CYXOCTOM, JIeCHas TIOJCTHIIKA);

h

{:'Sﬂ'?]‘i

— TIOYBEHHBIN OpraHn4eckuid yriepox (ucciexayemurii Ha rryomny mo 30-100 cm B
3aBUCHUMOCTH OT T'€HETHUYCCKOI'O THUIIa aJIJTFOBUAJIBHBIX HO‘IB).

Jns  yriyOneHHOW OIGHKM JWHAMUKA YIJIEPOJHOTO ©OajaHca W MHOTOBapHaHTHOTO
CIICHAPHOTO MOJACIHMPOBaHUA IMPUMCHAIUCH CHCIHUATIU3UPOBAHHBIC IIPOTPaMMHBIC KOMILICKCHI EX-
ACT (Ex-Ante Carbon-balance Tool) u CBM-CFS3 (Carbon Budget Model of the Canadian Forest
Sector) [1; 11]. MozenupoBaHue yriepoaHOTO OF0KETa OCYINECTBISIIOCH I TPEX KOHIIENTYaIbHBIX
CIICHapHEB JIECOIOIL30BaHus: 0a30BOT0, HHTEHCH(DHUKAIIMH JIECOBOCCTAHOBIICHHUS 1 KOHCEPBAIIUH.

PesyabTratbl uccaenoBanus. IloiiMeHHbIE Jieca [OJUHBI peKW Ypaja, HECMOTps Ha
KaXKYIIYIOCS CTaOWIBHOCTD, IEMOHCTPHPYIOT KpaiHe CIOKHYIO, HANpPSHKEHHYH MPOCTPaHCTBEHHO-
BPEMCHHYIO JWHAMUKY, KOTOpasd TCECHO M HEPA3PBIBHO CBsA3aHa C KaTaCTpO(bI/IT-IeCKI/IM U3MCHCHHUEM
KIIMMATHYECKUX W THAPOJIOTHYECKUX (DakTopoB B peruoHe. [myOokuii aHaIM3 JIeCOYCTPOUTEIHHBIX
JAHHBIX 33 24-JEeTHU TepHoj BBIABUI CYIICCTBEHHBIC, MECTAaMH HEOOpATHMBIC CTPYKTYPHBIC
MIEPECTPONKN B IOMHHUPYIOIINX PACTHTENBHBIX (OpManusixX. Y CTaHOBIEHO, YTO 33 aHAIH3UPYEMBIi
nepuoj o0mas Ioaab MOWMEHHBIX JyOpaB B 3anaaHo-KazaxcraHckoit o0sacTv COKparmiach Ha
98,7 ra (4To cocTaBIAET BeCbMa TPEBOXKHBIC 4% OT MX MCXOIHOM IUIOMIAAN B PETHOHE).

CoBpeMeHHbIC AyOpaBbl Ypajia MPeICTaBICHBI MPESUMYIIECTBEHHO YUCTHIMH, OJTHOSPYCHBIMH
npeBocTosiMu. KpaliHe HacTopakmBaromuM (GakTOpOM SIBISETCS TOTajbHAs Aerpamaiys mpoiecca
€CTECTBEHHOTO BO30OHOBIICHHSI: €CTECTBEHHOE CEMEHHOE B0300HOBIeHHE Q. robur oduimansHbIMu
MaTepHanaMy TAKCAIMH MPH3HAHO HEYJOBICTBOPHTEIBHBIM HIM TOJHOCTBIO OTCYTCTBYIOMIMM.” B
BO3PACTHOH CTPYKTYpE JECOKPHITHIX IUIOLIael abCOMIOTHO 1 6€30TOBOPOYHO JOMUHUPYIOT CIENbIe U
MIEPECTOWHBIE HACAXKICHNS, BOCIIPOU3BOINMBIEC HCKIIOYNTEIHHO MTOPOCIEBEIM IIyTeM (BET€TaTHBHO OT
CTaphIX IHEN).

CyliecTBeHHBIH BKJIag B (OPMHUPOBAHHE PErHOHAIBLHOW OHOMACChl TaK)KE BHOCST
HacaxeHus sicens (Fraxinus), KoTopble TPAAMIIMOHHO 3aHUMAIOT XOPOIIO YBJIAKHCHHBIC, OOTaThie
AJUIFOBUEM  YHAaCTKH noiimel. Kak moxa3bsIBaroT JaHHBIC HCCHCHOBaHHﬁ, SICCHCBBIC HACaAXXIACHUA
CHOCOOHBI IEMOHCTPHPOBATh BBICOKME TOKA3aTelI YIENBbHOUN cekBecTpanuu (mo 1,7 ToHH yriepona
Ha TeKTap B TOJ B akTHBHOW (aze pocra). OQHAKO MPENCTaBUTEIN JAHHOTO POAA TOABEPIKEHBI
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BBICOYANIIIEMY PUCKY MATOJOTHYECKOTO YChIXaHUS H3-3a I'YOUTEIbHOW KOMOHHAIIMN KIMMAaTHYECKOTO
cTpecca U OMOTHYECKUX (PaKTOPOB.

Tabnua 1 — PacnpeneneHne IoMaay IOMHHHPYIOMIUX JIECOOOPA3yIOIIKX TOPOA B MOiME peKu
Vpai 1 uxX yriepoaoeMKocTb (yepeaHeHHsie ganubie) [4; 11]

. Y nenbHbIN
Hons B . | Cpennmii 3amac
o [Ipeobmamarommii N BKJIAJl B
JlecooOpa3yromas | MOKPBITOH JECOM CTBOJIOBOH
9 THI CEKBECTPAIUIO
nopoja TUTOTIATU TTOHMBI JIPEBECHHBI
%) BO300OHOBJICHUS (v*/ra) yriepoja
(T C/ra/ron)
Jy0 depemryarsbrii ~35-40 Bereratusnoe 120 - 180 1,2-15
(Quercus robur) (mopocieBoe)
Tomonp yepHbIH ~25-30 Cemennoe / 250 - 465 2,0-35
(Populus nigra) BereraruBHoe
Scens (Fraxinus ~10-15 CemeHHoOe 100 - 140 15-1,7
spp.)
Bs13 rimankwuii ~10-12 CemeHnHoOe 90 -130 09-11
(Ulmus laevis)
[Ipoune (uBa, ~5-10 CwMerragHoe 70 -110 05-1,0
KJICH, OCHHA)

Jlecnoit ponn PecmyOnuku KazaxcraH B 11eJIoM JEIOHUPYET KOJIOCCAIBHBINA 00beM yriepoaa —
oonee 718 mun Tonn CO2-3kBuBanenTa [4, c¢. 210]. C ucnoiap30BaHHEM MHCTPYMEHTOB YTIICPOIHOTO
kanpkynsaropa EX-ACT u HalmoHa hHBIX METOAMK OBLIA MTPOBEIEHA CTPOTasi KOMITApaTHBHAS OI[eHKa
TpeX MOTCHIMAIBHBIX CIICHAPUEB BeIcHUs JecHOTo xo3siictBa B 3KO Ha Omwkaiiiiee aecaTuieTue
(Tabmvma 2).

Tabnuma 2 — IlporHo3HBIE TapaMeTPhI 3a1acoB U MOTJIONMIEHHUS YTepoaa B moiMeHHbIX Jiecax 3KO
MY peaIN3aliy Pa3aInYHbIX CLIEHAPUEB JIECOIIOIb30BaHUSL.

IIporno3Hoe
WU3MCHEHHE ITyJIa
3a 10 ner
(te1C. T CO2)

Exxeromgnoe
IIOTJIOLICHUE
CO2 (t/ra/rox)

Cpennuii 3amac
C B oKOCHCTEME
(1/ra)

Cuenapuit
JIECOYIPaBICHUS

Omnmucanne ynpaBIeHIECKUX
MEpONpPUSATHI

CoxpaHeHHe TEKYIIINX HOPM
JIECOYCTPOICTBA
(canuTapHBIE pyOKH, PYOKH
yxona). [lomnepxanue
€CTECTBEHHOT'0 POCTa
JIECOTIOKPBITOM IIOIAH.
AXTHBHOE NCKYCCTBEHHOE
obnecenue (1eiaeBon
nokasareis st 3KO:
nocazaka 4,8 TeiC. Ta B
paMKax HalMOHAJIEHOTO
MJIaHa MOCAaAKU 2 MIIPA
nepeBbeB 10 2025 1.).
’Kecrtkoe orpannueHue
JOOBIX PyOOK, IPUOPHUTET
BBIJICJICHUS JIECOB BEICOKOM
HPUPOIOOXPAHHON
nennoctu (JIBIILL), ctporuit
MOHHUTOPHHT TPOIIECCOB
YChIXaHu4.

BbazoBwiit

N 150 - 200
(MHEPIIMOHHEIIT)

2,0-3,0 +20-30

WuTencnpukaryst
BOCCTaHOBJICHUSA

200 — 250 3,0-4,0 +40-60

Konceppanus

180 - 220
(coxpaneHue)

15-25 +15-25

CornacHo TMOJy4YEeHHBIM aHAIUTHYECKHM JIaHHBIM, WHEPLHMOHHBIH (0a30BbIif) CleHapHid
o0ecrieynBaeT JMIIbL YMEPEHHBIH YTIEPOMHBIN CTOK, KOTOPBIA HECMOCOOEH paWKaIbHO W3MEHHUTH
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KJIMMaTHYeCKyl0 KapTuHy perumona. Crenapuii «VHTeHCH(]UKaLusi BOCCTaHOBICHHUS» 3aKOHOMEPHO
JEMOHCTPUPYET HaWBBICIINH MOTEHIMAT KINMAaTHIeCKOW MUTUralu. TeM He MeHee, HCKYCCTBEHHOE
JIECOBOCCTAHOBJICHIE HEM30EKHO CONPSHKEHO C HaYaIbHBIMU (KPaTKOBPEeMEHHBIMH) BeIOpocamu CO2
U3 TIOYB.

OO0cyxkneHue. BeisiBieHHbIE B X0/1€ AETAILHOIO aHAIN3a TPEBOKHBIE TEHACHIMH JIeTpajaliii
necHoro (OHAAa KaTeropudeckd He MOTYT PacCMaTpHUBATHCS B OTPBIBE OT KPH3HCHOI'O COCTOSIHUS
THJPOJIOTMYECKOTO PEXKUMa PeKHU Ypall. Ypal UCTOPUYECKU SABJISIETCS TJIAaBHOW KW3HEHHOW BOJHOM
apTepuell peruoHa, OJHAKO B TMOCICAHUE JECATWIETHS peKa MWCIBITHIBAacT OecrnpeneaeHTHoe,
KaracTpoduueckoe ManoBogse.” XPOHHUECKOE CHIKCHHE YPOBHS TPYHTOBBIX BOJ M IPEKPAIICHHE
PEryJSIpHBIX BECEHHHMX pa3IMBOB BEAYT K TIyOOKMM, 4YacTo HEOOPAaTUMBIM CHHIKOJIOTMYECKUM
TpaHchopmanusiM Jianamadra. BiaxHeie moiiMeHHbIE TOYBBI 00JaAI0T BRIIAMOIIEHCS CIIOCOOHOCTHIO
CBSI3BIBATh M HAJIGKHO XPAHUTh KOJIOCCATIbHBIE 00BEMBI TOYBEHHOT0 opranudeckoro yriepoxaa (SOC),
(hM3UYecKy M XMMHUYECKH 3alTUIIasi €ro OT OBICTPOM MUKPOOHOH Aerpamanuu. [muTeasHOe OCyIIeHIe
MOWMBI 3aIlyCKaeT MPOLECCHl HMHTEHCHBHOW a’palMy TINIyOOKHX IIOYBEHHBIX TOPH30HTOB. ITO
HACBHIIICHHE KHUCIOPOJOM pE3KO H MHOTOKPAaTHO YCHIMBAeT MHKPOOHYI0 MHHEPaIH3aLuio
TBICSYENETHSIMA HAKOIUICHHOM OpraHuKd, 4TO (DU3MYECKH MNpeBpallaeT HNOHMEHHYI0 IOYBY U3
HAJIe)KHOTO pe3epByapa yriepojia B KOJOCCAIbHBIN, aKTHBHBIM UCTOYHUK MacCHPOBaHHBIX BHIOPOCOB
YIJIEKUCIIOTO ra3a U 3aKUCH a30Ta B atmocdepy [12; 15].

Kpome Toro, mporpeccupymomias apuan3ans OpsMO TPOBOLUUPYET TaK Ha3bIBaEMOE
«OCTEIIHEHUE» JIECHBIX MAacCHBOB — MHBa3HMI0 KCEpO(UTHBIX CTEHNHBIX BHIOB IOJ IOJIOT
neca.JleTanbHbIA aHaIM3 J1eco00pa3yoIMX IPEBECHBIX MOPOJ BBISBUI KPaHHIOK TeTEPOTeHHOCTh MX
(U3M0I0rNYECKUX Peaknuil Ha IPOUCXOAALINE KIMMAaTHYECKUE U3MEHEHNSL. B yclIoBusIX coueTaHHOTO
IKOJIOTMUECKOTO  cTpecca  siceHb  (Fraxinus)  mposiBisieT  HAaMBBICIIYIO,  MATOJOTHYECKYIO
JyBCTBUTEJIPHOCTh K IIOYBEHHBIM 3acyxaM. Jly0 uepemrdarslii U BsI3 TaKKe AEMOHCTPUPYIOT
BBIpQ)KEHHbIE HETAaTHBHBIE POCTOBBIE PEAKUMH HA BOAHBIA AeUIUT. DKOJOrMYecKas YySI3BHMOCTh
JIECOB PEKH Ypal MHOTOKPATHO YCHIIMBACTCS MOIIHBIM aHTPOIIOTEHHBIM XUMHUYECKUM 3arps3HEHHEM
MOBEPXHOCTHBIX M TPYHTOBBIX BOJ [7; 8].

TmarenbHas OIEHKA TPEX CMOJICIMPOBAHHBIX CIIEHAPHEB yIpaBieHus JiecHbIM GorgoM 3KO
HEYMOJHMMO JEMOHCTPUPYET, YTO TPAAWLMOHHAs MapaaurmMa 0a30BOTO JIECOYCTPOWCTBA aOCOJIIOTHO
HE CIIOCOOHA KOMIIGHCHPOBATh T€ TUTAHTCKHE MOTEPH YIJIepoja, KOTOpbIE BHI3BaHBI Jerpanaruei
HacaxzaeHud. llporHo3upyemblii cnaOblii OPUPOCT MOKET OBITh MTHOBEHHO HHMBEIMPOBAH
MaciiTabHBIMKA  TIOKapaMH WM SIHU300THAMH HacekoMbix-Bpeauteneid [2; 13]. Cuenapwmii
«MHTeHcHuKanus BOCCTAHOBICHHUS» TEOPETHUECKH CIIOCOOEH YIBOUTH MOTJIOTUTEIbHBIM TOTEHINAT
peruona [4; 5; 11]. OpHako mpakTHUYeCKash pealu3als O3TOrO CLCHApHUS CKpPbIBaCT PHUCKH
MaJlalalTaluy, TpeOysl UCIIOJIb30BaHUsl OMOTEXHOJIOTUH U palioHUPOBAaHHOrO Marepuana. CreHapuit
«KoHcepBamus» ¢ xecTkuMm ¢okycoM Ha Bbiaenenue JIBIIL] mpencraisieTcsi KpUTUIECKH BasKHBIM
JONOJHEHHUEM K MpOrpaMMaM JIECOBOCCTAHOBJICHHUS MJISl NPEAOTBPAILCHUS 3aJIOBOH 3MHCCUHU
MCTOPHYECKUX 3anacoB yriepoaa (zo 220 T C/ra) [4; 15].

3akmouenue. Jlecuoit  doma  3amagHo-Kaszaxcranckoit — oOmactm,  (opMUpYyeMBIi
MPEUMYIIECTBEHHO YHUKAIBHBIMU MOMMEHHBIMH JIeCaMH JOJWHBI peKH Ypai, MpeacTaBisieT coOon
CIIOKHEWIIYI0 IKOCUCTEMY, WIPAIOIIYI0 POJb KPUTHYECKH BaXKHOI'O JKOJOrmyeckoro Oydepa B
PETMOHAIEHOM YTIJIEPOAHOM LHMKJE. AHAJIN3 NEMOHCTPUPYET MOIIHEHIIYIO0 Jerpajaluio TyraiHbIX
KOMIUIEKCOB, TaJieHHe HMX OOHHWTETa M IOJIHOE OTCYTCTBHE CEMEHHOI'0 BO300OHOBJIEHMs Jy0a
yepermrdaToro. bamaHc yriepona B 3THX Jiecax >KE€CTKO AETCPMHUHHUPOBAH THAPOJIOTHYECKUM PEKUMOM
PEKH; XPOHHUYECKOE MaJOBOJbE I'PO3UT IPEBPATUTh IOYBBI W3 YIJICPOIHBIX CTOKOB B MOIIHBIE
ucrounuky svuccun CO2. CoxpaHeHHe CyIIECTBYIOIIETO YIIEPOJHOTO Iyja TpeOyeT HeMeIIEHHOTO
nepexosia K OKOCHCTEMHOMY YIIIEPOJHOMY MEHEKMEHTY, TPHUMEHEHHS METOJOB CTPOTOH
KOHCEpBAaLlMM M HAay4yHO OOOCHOBAHHOI'O MCKYCCTBEHHOTO JIECOBOCCTAHOBJICHHUSI, YTO CTaHET
KIIIOYEBBIM BKJIAJIOM B JOCTIKCHHE YIIIEpOJHOH HelrpaimpHOocTH PecnyOmukm Kazaxcran k 2060
rofy.
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TYWIH

Makanana bareic KazakcTan oOJIBICEIHBIH OpMaH KOPBIHBIH, COHBIH immiHAe JKalblk e3eHIHIH
XKaWblJIMa OpMaHAAPBIHBIH KYPBUIBIMBI, THHAMHKACHI JKOHE KOMIpPTEri TeHrepiMiHe KeIeH[i Tanaay
ycbiHbUIFaH. KiMMaTThlH e3repyl MEH CyIbIH a3arobl asChlHAA TOFail OpMaHJapbIHbIH AerPajalysichl,
eKIIeJIep TOJIBIKTBIFBIHBIH TOMEHJCYl oHe komimri emeH (QUercus robur) cuskrel Herisri opman
Kypaylbl TYKbIMIApAblH TYKBIMABIK >KaHAPYBIHBIH Halapiaybl Oaiikamambl. MeMIIeKeTTIK OpMaH
opHanacteipy Marepuainapsl (1992-2020 »xok.) MEH HanajblK 3epTTeyJiep HEri3iHIe OpraHUKabIK
Kemipreri Kopiapel Oaramanmel. Crienapuitnik momenbaey (EX-ACT sxome CBM-CFS3) apkpiist
MAapHUKTIK Ta3lapApl CiHIpYy IWHAMUKAchl OopkaHraH. JKalbIK €3€HiHIH THAPOJIOTHSUIBIK DPEXHUMIH
KaJmblHA KEeNTipMell, OpMaH 3KOXKYHENepiHiH KeMIpTeriHi CiHipy oJeyeTiH iCKe achlpy MYMKIH
€MECTIri KepCeTiIreH.

Tyiiin ce30ep: opman Kopwl, Kaiivix o3eniniy scativlimacst, komipmezi meneepimi, kemipmezi
CeKBeCmpayusCyl, OpMaH 0ecpadayuscsl, OpManobl KAINbIHA Kelmipy, Kiumammuyly o32epyi, QUercus
robur.
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IMPROVEMENT OF MEAT PRODUCTIVITY OF YOUNG GEESE THROUGH
THE INCLUSION OF FISH MEAL IN COMPOUND FEEDS

ABSTACT

The article presents the results of a study on the effects of including fish meal in compound
feed on the performance, growth, development, meat quality, and chemical composition of meat in
young geese. The experiment was conducted on three groups of birds: a control group and two
experimental groups receiving diets supplemented with fish meal at levels of 3% and 6%.

It was established that enriching diets with fish meal contributes to an increase in the levels of
crude and digestible protein, improves the amino acid composition of the feed, and also raises the
content of mineral substances. This has a positive effect on metabolic processes and ensures more
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intensive growth of the young birds.

The results of the control slaughter showed that geese in the experimental groups
outperformed the control group in terms of meat productivity, including pre-slaughter weight, carcass
weight, and the yield of edible parts. The highest indicators were observed in the group receiving 6%
fish meal.

Analysis of the chemical composition of the meat revealed an increase in protein content,
mineral substances, and caloric value, along with a reduction in moisture levels, indicating an
improvement in the nutritional and biological value of the product.

Thus, the inclusion of fish meal in the diets of young geese is an effective method for
enhancing productivity and meat quality, with 6% of the compound feed being the optimal dose.

Keywords: Poultry farming, feeding of geese, diet, feed additives, live weight, meat quality,
slaughter, chemical composition of meat

Introduction. Feeding geese, particularly during the period of intensive growth in young
birds, requires a carefully balanced diet that ensures not only the fulfillment of energy requirements
but also an adequate supply of protein, amino acids, minerals, and vitamins.

In the intensification of meat productivity in geese, a balanced composition of feed mixtures
allows for the realization of the birds’ genetic potential, increases weight gain rates, improves feed
conversion, and ensures high meat quality. To this end, a diet for young geese was developed that
reflects the characteristics of their digestive system and the physiological needs of this category of
birds.

The inclusion of animal-derived feeds, particularly fish meal, in the diets of poultry represents
a scientifically justified and practically oriented approach to feeding waterfowl, contributing to
increased productivity and the improvement of the physiological and biochemical status of the
organism. This topic is especially relevant under modern conditions, where the poultry industry faces
the challenge of not only ensuring high growth rates and development of young birds but also
guaranteeing high product quality while using feed resources efficiently.

Fish meal is one of the most valuable and nutritious feed components, widely used in poultry
farming, including in the fattening of waterfowl such as ducks and geese. It is a product of fish and
fish by-product processing, characterized by high nutritional value, good digestibility, and a balanced
amino acid profile. The inclusion of fish meal in diets promotes not only intensive growth and
increased productivity of birds but also improves their health status, due to its content of biologically
active substances.

Fish meal contains 60—72% crude protein, a significant portion of which consists of high-
quality, easily digestible animal proteins. A particularly important advantage of fish meal is its content
of essential amino acids—Ilysine, methionine, tryptophan, and threonine—which are present in limited
amounts in plant-based feeds. In addition, fish meal is rich in minerals (calcium, phosphorus, iodine,
selenium) and vitamins (B group, A, D), which support normal development of the musculoskeletal
system and ensure a high immune status in birds.

In the diets of ducks and geese, fish meal plays an important role in meeting the birds’ protein
requirements, especially during periods of intensive growth, egg production, or fattening. Due to its
content of polyunsaturated fatty acids (particularly omega-3), it improves muscle tissue structure,
enhances meat quality, and reduces fat levels in the carcass. Fish meal also has a positive effect on
digestion, normalizes metabolism, and improves the digestibility of other feed components.

Numerous scientific studies and practical experience indicate that including fish meal in
waterfowl diets at a dosage of 3—7% of the total compound feed allows for the following effects: an
increase in average daily live weight gains by 5-15% compared to the control group; an improvement
in protein and amino acid digestibility; a reduction in fattening periods due to accelerated weight gain;
improved survival rates and reduced morbidity among young birds; and enhanced meat flavor and
feather quality.

Despite its relatively high cost, fish meal is economically justified when used at the correct
dosage. Improvements in feed conversion, reductions in veterinary expenses, and increased yield of
final products per unit of feed make its use cost-effective. This is particularly relevant in the
production of high-quality meat and breeding young stock.

It should be noted that excessive inclusion of fish meal (more than 8-10%) can lead to a
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deterioration in meat flavor (development of a fishy odor) and disrupt the balance of phosphorus and
calcium in the feed. Therefore, the use of fish meal must be strictly regulated, taking into account the
age of the birds, their stage of productivity, and the type of feeding.

Fish meal is a valuable protein component that effectively enhances the productive traits of
ducks and geese. When used correctly, it promotes accelerated growth, improves health, and enhances
product quality. The rational use of fish meal in combination with other feeds allows for optimized
feeding, reduced production costs, and stable profitability in waterfowl farming.

Fish meal is an invaluable source of high-quality animal protein, containing all essential amino
acids in an easily digestible form, including lysine, methionine, threonine, and tryptophan, deficiencies
of which are often observed in grain-soy-based diets. Unlike plant protein sources, animal proteins
have higher biological value, promote enhanced protein metabolism, and support more intensive
muscle tissue synthesis in birds. This is particularly important during periods of active growth and the
formation of organ and tissue structures, as observed in goslings and ducklings during the first weeks
of life.

In addition to its amino acid profile, fish meal is rich in fat-soluble vitamins (particularly A
and D), minerals such as phosphorus, calcium, and magnesium, as well as essential trace elements,
including iodine and selenium.

These components play an important role in the formation of bone tissue, hematopoiesis,
thyroid gland function, and the maintenance of the organism’s antioxidant defenses. Fish meal also
contains biologically active substances and polyunsaturated fatty acids (omega-3), which positively
affect metabolism, immunity, and the overall health status of birds.

Against the backdrop of increasing demand for environmentally friendly, functional, and safe
livestock products, the use of fish meal as a source of high-quality protein in poultry diets is gaining
strategic importance.

It not only enables the intensification of production through increased average daily gains,
improved nutrient digestibility, and enhanced morphobiochemical blood parameters, but also provides
a basis for obtaining high-quality products—meat with optimal protein content, a balanced fatty acid
composition, and high nutritional value.

The inclusion of fish meal in the diets of waterfowl is an important biotechnological approach
aimed at realizing the genetic growth potential, improving survival rates, and ensuring adequate
mineral and amino acid nutrition. This area represents a promising and relevant field of scientific
research and practical application under modern conditions of poultry production intensification.

Materials and Methods. Experimental studies were conducted to investigate the effect of
including fish meal in compound feed on productive performance, growth, development, meat quality,
and the chemical composition of meat in young geese.

The research was conducted within the framework of grant funding for fundamental and
applied scientific research under scientific and/or scientific-technical projects for 2023-2025, project
AP19579335 «Technological Justification for the Intensification of Waterfowl Meat Production in the
West Kazakhstan Region».

The object of the study was young geese, divided into three groups based on the principle of
analogs, taking into account age, live weight, and physiological condition. Each group consisted of
clinically healthy individuals kept under identical zoohygienic conditions. The following groups were
formed: Group | (control) received a basal diet consisting mainly of plant-based components; Group |1
(experimental) received a diet including 3% fish meal; Group Il (experimental) received a diet
including 6% fish meal. Feeding was carried out using complete compound feeds balanced in terms of
metabolizable energy, crude and digestible protein, amino acid composition, as well as macro- and
microelements. The diets were formulated separately for the age periods of 1-14 days and 14-63 days,
taking into account the physiological requirements of the young birds.

In the experimental groups, the partial replacement of plant-based components with fish meal
made it possible to increase the level of crude protein, improve the amino acid profile (lysine,
methionine, tryptophan), and enrich the diet with minerals. During the experiment, the following
studies were conducted: assessment of meat productivity by means of control slaughter at 63 days of
age; anatomical dissection of carcasses with determination of the weight of individual parts (carcass,
muscles, breast muscles); determination of the yield of eviscerated and semi-eviscerated carcasses;
analysis of the chemical composition of the meat (moisture, protein, fat, minerals, caloric value).
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Control slaughter was carried out in accordance with generally accepted zootechnical research
methods.

The experimental data obtained were analyzed using methods of variance statistics, with
calculation of the mean values (X), standard error (Sx), standard deviation (o), and coefficient of
variation (Cv).

Rationale for Feeding Regimens of Young Geese and Their Nutritional Characteristics.
The control group received compound feed dominated by plant-based components, including a
significant proportion of sudangrass (16%), which provided an adequate level of fiber but limited the
biological completeness of protein. The energy value of the diet was 1.03 MJ (243.62 kcal), with a
crude protein content of 19.67% and digestible protein of 12.40 g per 100 g of feed. The amino acid
profile was moderate: lysine — 0.96 g, methionine with cystine — 0.61 g, tryptophan — 0.20 g. This
allowed for the maintenance of basic growth processes but did not fully meet the increased
requirements of rapidly growing young birds for essential amino acids.

Table 1 — Feeding regimen of experimental groups of young geese during the periods of 1-14 days
and 14-63 days

Indicators, % Experimental groups \
1-14 days \ 14-63 days
I - - - - - -
Control | Experimental | Experimental | Control | Experimental | Experimental
Group Group Group Group Group Group
Sudangrass 16 13 10 11 8 5
Crushed corn 5 5 5 19 19 19
Millet 2 2 2 2 2 2
Rye 2 2 2 2 2 2
Sorghum 2 2 2 2 2 2
Barley 10 10 10 10 10 10
Crushed wheat 20 20 20 20 20 20
Soybeans 7 7 7 6 6 6
Oilcake 10 10 10 5 5 5
Soybean meal 9 9 9 5 5 5
Wheat bran 5 5 5 5 5 5
Sunflower meal 10 10 10 10 10 10
Fish meal - 3 6 - 3 6
Shell (crushed) 2 2 2 3 3 3
Per 100 g of compound feed, contains, %: H \ \
Metabolizable | MJ 1,03 | 1,03 | 1,04 1,00 | 1,01 \ 1,02 \
energy kcal 24362 | 24601 | 24840 | 23885 | 24123 | 24362 |
Dry matter, g 84,70 84,79 84,88 83,35 83,44 83,53
Crude protein, g 19,67 21,19 22,72 16,93 18,45 19,98
Digestible protein, g 12,40 13,39 14,39 10,77 11,77 12,77
Lysine, g 0,96 1,08 1,21 0,79 0,91 1,03
Methionine + cystine, g 0,61 0,67 0,72 0,51 0,56 0,62
Tryptophan, g 0,20 0,21 0,23 0,17 0,18 0,20
Crude fat, g 2,81 3,03 3,24 2,79 3,00 3,21
Crude fiber, g 4,78 4,67 4,55 4,22 4,11 4,00
Metabolizable energy, g 47,97 46,39 44,80 52,03 50,45 48,87
Sugar, g 2,99 2,95 2,90 2,60 2,56 2,51
Phosphorus, g 0,63 0,69 0,74 1,34 1,43 1,52
Magnesium, g 0,29 0,29 0,30 0,55 0,60 0,66
Potassium, g 0,74 0,77 0,79 0,33 0,34 0,34
Sulfur, g 0,13 0,13 0,14 0,65 0,67 0,69
Iron, mg 8,99 9,14 9,29 0,10 0,11 0,12
Copper, mg 0,99 1,01 1,03 7,42 7,57 7,72
Zinc, mg 2,96 3,12 3,28 0,91 0,92 0,94
Manganese, mg 3,31 3,27 3,23 2,78 2,94 3,10
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Cobalt, mg 0,02 | 0,02 \ 0,02 3,01 2,97 2,94
Carotene, mg 0,13 0,12 0,12 0,02 0,02 0,02

0,13

In the experimental groups, the diet was enriched by the inclusion of fish meal at levels of 3%
and 6%, respectively, while simultaneously reducing the proportion of sudangrass. This allowed for a
significant improvement in the amino acid composition of the feed and an increase in both crude and
digestible protein content. In the first experimental group, the crude protein level increased to 21.19%
and digestible protein to 13.39 g, while in the second group it reached 22.72% and 14.39 g, respective

The lysine content increased notably to 1.08 g and 1.21 g, which is an important factor for
muscle mass development. The content of sulfur-containing amino acids (methionine + cystine) also
increased, reaching 0.72 g in the second experimental group, while tryptophan levels rose to 0.23 g.

Fish meal also contributed to the improvement of the mineral composition of the diet. In the
experimental groups, an increase in the content of phosphorus, iron, copper, and zinc was observed,
which positively affects metabolic processes, immune defense, and skeletal development. Specifically,
phosphorus content increased to 0.74%, iron to 9.29 mg, copper to 1.03 mg, and zinc to 3.28 mg. The
energy value in the experimental groups did not change significantly, but due to the enhanced
biological quality of the protein portion of the diet, the nutritional density of the feed mixtures was
improved.

The crude fat content also increased with the higher inclusion of fish meal: from 2.81% in the
control group to 3.24% in the second experimental group, further enhancing the energy density of the
diet. At the same time, the fiber content decreased slightly but remained within the physiological norm
for young geese. Nitrogen-free extractives and sugar also gradually declined, which is associated with
the reduced proportion of carbohydrate-rich feeds and the increased share of protein and minerals in
the diet.

Thus, the inclusion of fish meal in compound feeds for young geese allowed for an
improvement in the protein and amino acid profile of the diets, an increase in digestible protein
content, and enrichment of the feed with minerals. This created favorable conditions for intensifying
bird growth, enhancing metabolic processes, and overall improving productivity while maintaining
optimal energy value.

During the period of intensive growth of young geese, from 14 to 63 days of age, it is
important to provide a balanced diet that meets the increasing requirements for both building (plastic)
and energy-yielding nutrients.

The diets of the experimental groups demonstrate a gradual change in the composition of the
compound feed through the inclusion of fish meal at levels of 3% and 6%, which has a direct impact
on the content of key nutrients and biologically active substances.

Compared to the control group, whose diet was entirely based on plant-derived components,
the diets of the first and second experimental groups contained significantly higher levels of both total
and digestible protein.

Specifically, the increase in fish meal content led to a rise in crude protein from 16.93% in the
control group to 18.45% and 19.98% in the first and second experimental groups, respectively.
Digestible protein increased correspondingly to 11.77 g and 12.77 g, indicating improved availability
of amino acids for metabolism and the synthesis of the body’s protein structures.

The amino acid profile also shows a positive trend. Lysine, which is important for the growth
and development of muscle tissue, increased from 0.79 g to 1.03 g, while methionine with cystine
reached 0.62 g in the second experimental group compared to 0.51 g in the control. This is particularly
significant given the limited availability of these amino acids in cereal and legume crops. The
increased level of tryptophan further contributes to the normalization of metabolic processes and the
organism’s resilience to stress factors.

In conclusion, the partial replacement of plant-based components with fish meal in the diets of
the experimental groups enriched the compound feeds with complete proteins, amino acids, and
minerals, creating favorable conditions for increased productivity, accelerated growth, and the
development of well-formed muscle mass in young geese. Comparative analysis confirms that
increasing the proportion of fish meal from 3% to 6% provides a progressive improvement in the
nutrient profile of the diet, while maintaining stable energy levels and balance in other essential
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nutrients.

Meat Quality and Chemical Composition of Meat in Young Geese of the Experimental
Groups. The study of meat quality and the chemical composition of meat in young geese represents
an important area of modern zootechnical science, as it is directly related to increased productivity,
product quality, and the profitability of the waterfowl industry. Under conditions of production
intensification, the relevance of this field becomes even greater, since the ultimate goal of raising
geese is to obtain high-quality meat products that meet both nutritional and biological value
requirements.

Goose meat is distinguished by high caloric value, rich content of proteins, fats, vitamins, and
minerals, as well as a distinctive taste, making it a valuable dietary product. However, meat quality
parameters can vary significantly depending on breed, feeding conditions, housing, slaughter age, and
other factors. Therefore, a thorough analysis is required, including both anatomical-morphological
characteristics (live weight, eviscerated carcass yield, muscle mass of breast and thigh muscles) and
biochemical composition (moisture, protein, fat, ash, and mineral content).

The evaluation of meat quality combined with chemical analysis makes it possible not only to
determine productivity levels but also to identify the impact of various factors on the development of
the product’s consumer attributes. This, in turn, is crucial for optimizing feeding, selection, and
rearing technologies, as well as for justifying directions in breeding programs.

Thus, the study of meat quality and the chemical composition of meat in young geese has high
practical significance for ensuring food security, meeting the demand for high-quality products,
increasing the competitiveness of domestic poultry production, and making rational use of the genetic
potential of waterfowl.

Table 2 — Results of control slaughter and anatomical dissection of carcasses of young geese from the
experimental groups at 63 days of age (X + Sx, n=5)

Experimental / Age-Sex Groups

Il — Experimental | III- Experimental

Parameters I — Control Group Group Group
3
Pre-slaughter weight, ¢ 3710,20+61,27 4351,6+44,69 5129,60+68,78
Eviscerated carcass yield, % 55,82+0,36 57,10+0,64 59,26+0,11
Eviscerated carcass weight, g 2071,69+44,71 2484,70+24,37 3039,61+37,41
Semi-eviscerated carcass yield, % 75,70+0,45 78,56+0,13 80,66+0,18

Semi-eviscerated carcass weight, g

2809,46+59,81

3418,62+35,66

4137,52456,11

Edible parts weight, g 1983,95+40,09 2428.,01+£23,45 2877,62+£32,41
Total muscle weight, ¢ 1052,70£15,5 1309,15+19,09 1620,97+22,28
Breast muscle weight, g 235,88+3,72 295,03+3,74 366,62+4,86
Parameters Q

Pre-slaughter weight, ¢ 3119,00+49,20 3765,80+64,12 4457,00+46,48
Eviscerated carcass yield, % 54,84+0,13 56,74+0,12 58,62+0,24
Eviscerated carcass weight, g 1710,32+24,95 2136,79+37,65 2612,45+23,48
Semi-eviscerated carcass yield, % 75,28+0,09 78,16+0,22 79,80+0,15
Semi-eviscerated carcass weight, ¢ 1287,47+17,94 1670,22+30,98 2084,70+18,09
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Weight of edible parts, g 1631,194£25,03 2052,24+33,20 2508,35+25,38

Total muscle weight, g 868,39+16,93 1118,65+20,03 1386,82+11,41

Breast muscle weight, g 194,07+3,23 252,71+5,98 312,74+2,72

The control slaughter of young geese at 63 days of age demonstrated a clear dependence of
meat productivity on rearing conditions and feeding levels in the experimental groups. The data
obtained indicate a significant increase in performance for both males and females in the experimental
groups compared to the control group.

In males of the third experimental group, the pre-slaughter weight was 5,129.60 g, which is
1,419.4 g (or 38.3%) higher than the corresponding value in the control group (3,710.20 g). In
females, this parameter was 42.9% higher (1,338 g). The eviscerated carcass yield ranged from
55.82% to 59.26% in males and from 54.84% to 58.62% in females. These data reflect an overall
improvement in body condition and meat quality of the birds when fed the experimental diets.

The eviscerated carcass weight in males of the third experimental group was 3,039.61 g
compared to 2,071.69 g in the control group, an increase of 967.92 g (46.7%). In females, the
difference was 902.13 g (52.7%), rising from 1,710.32 g to 2,612.45 g. Correspondingly, the semi-
eviscerated carcass yield also increased: in males from 75.70% to 80.66%, and in females from
75.28% to 79.80%.

Analysis of the edible parts showed an increase in their weight in males of the third
experimental group (2,877.62 g), which is 893.67 g (45.1%) higher than in the control group
(1,983.95 g); in females, the increase was 877.16 g (53.8%). The total muscle weight in the carcasses
of the third group (1,052.70 g) exceeded that of their counterparts in the control group (484.43 g) by
568.27 g. The difference was especially pronounced in the breast muscles: in males, an increase of
130.74 g (55.4%), and in females, 118.67 g (61.1%), with the third experimental group showing a
clear advantage over the control group.

Thus, the data from the anatomical dissection of carcasses of young geese at 63 days of age
indicate a significant improvement in meat quality in the experimental groups, particularly in the third
experimental group, confirming the effectiveness of the applied feeding methods and rearing
conditions. The results obtained demonstrate a high realization of the genetic productivity potential of
geese under optimal rearing conditions.

Table 3 — Chemical composition and nutritional value of goose meat (breast muscles) in experimental
groups (+Sx, n=5)

Experimental / Age-Sex Groups

Parameters I — Control Group Il — Experimental Group H 111 — Experimental Group
x+SX c Cv Hx+SX c Cv #+SX c Cv

Moisture,

% 75,18+0,55 | 1,23 | 1,63 74,5+0,52 | 1,16 | 1,56 | 73,46+0,52 | 1,16 | 1,58

Mineral

matter, % 0,91+0,005 | 0,01 | 0,007 1,16+0,02 0,05 | 0,003 | 1,38+0,13 0,90 | 0,01

Protein, %

16,38+1,07 | 2,40 0,14 17,04+0,32 | 0,72 0,04 17,90+0,02 | 0,047 | 0,002
Fat, %

35,27+0,19 | 0,42 0,56 38,33+0,32 | 0,71 0,96 | 37,44+0,25 | 0,56 077
Caloric
value per

100 g of 362,39+0,94 | 0,94 | 10,12 | 384,56+0,85 | 1,90 0,11 419,9+0,82 | 1,84 0,10
meat, kcal
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The analysis of the chemical composition of the breast muscles of young geese, presented in
Table 21, shows a clear trend toward improved nutritional value of meat in the experimental groups
compared to the control group. In the control group, the moisture content of the muscle tissue was
75.18%, whereas in the second and third experimental groups, this value gradually decreased to
7452% and 73.46%, respectively. A reduction in meat moisture generally indicates a higher
concentration of dry matter, including protein and fat, which positively affects the nutritional and
energy value of the product. At the same time, a consistent increase in mineral content was observed:
from 0.91% in the control group to 1.38% in the third experimental group, indicating a more complete
mineral profile in the meat of geese subjected to the experimental diets. Protein content also increased
from 16.38% to 17.90%, reflecting an improvement in the amino acid composition and the biological
value of the meat.

The fat content deserves particular attention. In the control group, it was 35.27%, while in the
second and third experimental groups it increased to 38.33% and 37.44%, respectively. Although high
fat content may be viewed as a controversial indicator, in the context of meat productivity and
organoleptic qualities (taste, juiciness), this increase in the fat component is often considered a
positive attribute.

The effectiveness of the experimental conditions is most clearly reflected in the caloric value
of 100 g of breast muscle: in the control group, it was 362.39 kcal, whereas in the second experimental
group it reached 384.56 kcal, and in the third group — 419.9 kcal. This demonstrates a significant
increase in the energy value of the product, which can be attributed to both the higher content of fat
and protein and a more favorable ratio between moisture and dry matter.

The data from the table allow us to conclude that the experimental groups of geese show an
improvement in the main indicators of meat chemical composition, indicating an increase in its
nutritional and energy value, making the product more attractive both to consumers and for industrial
processing.

Conclusions: 1) It has been established that the inclusion of fish meal (3—6%) in the diets of
young geese increases the levels of crude and digestible protein and also improves the amino acid
composition of the feed; 2) Enriching the diets with fish meal contributes to an increase in essential
amino acids and minerals, which positively affects metabolic processes and the development of the
birds;3) It has been demonstrated that the use of fish meal increases meat productivity, including
growth in pre-slaughter weight, carcass weight, and the yield of edible parts; 4) The highest
productivity indicators were observed in the group receiving 6% fish meal, indicating more intensive
growth and development of the young geese; 5) An improvement in the chemical composition of the
meat was observed: increased protein and mineral content, higher caloric value, and reduced moisture
levels; 6) The inclusion of fish meal is an effective method for increasing both productivity and
product quality, with an optimal inclusion rate of 6% of the compound feed.
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TYWUIH

Makanana KOMOMKOPDM KypaMblHA OajiblK YHBIH E€HTI3yIiH Kac YHpEKTepiH eHIMIiTiriHe,
ecyi MeH J1aMybIHa, €TTiH canachkl MeH XUMUSJIBIK KYpaMbIHA 9CEPiH 3ePTTEy HOTHXKENePl YChIHBUFaH.
OKCIIEPUMEHT YIII TOITA XYPri3iiai: 6akpuiay ToObI koHe 3% xone 6% OasbIK YHBI KOCBIIFaH PAIlUOH
aITFaH eKi TOXKIpUOeIiK TOTI.

3epTTey HOTHXKEJIepi KepceTKeHAeH, panunoHgapAbl OalblK YHBIMEH OalBITy MIMKI JKOHE
KOPBITBIJIATHIH aKybI3 JIEHTeHiH apTThIpajbl, XKEMHIH aMUHKBIIIKBUT KYPaMBIH >KaKCapTaabl JKOHE
MUHEPAIJIBIK 3aTTaplblH MeJIIepiH keOekteail. by esrepicrep MeTabou3M MPOIECTEPIHE OH acep
€TiII, J)Kac YUPEKTEepIiH oCyiH KeaeIaeTe 1.

KoHTponbabIK coro HOTHXKeepl OOMBIHIIA TIKIPUOETIK TONTarbl yilpekTep Oakpiiay TOObIHA
KaparaHaa eT OHIMIUIr KepceTkimTepi OoMbIHINA (COHBIH INIHIE COI0 aIbIHAAFBI caaMak, TYIIKa
calMarbl JKOHE KOJIAHBUIATHIH OONIKTEpHiH IIBIFBIMBI) JKOFaphl €KeHiH KepceTTi. EH jkorapbl
kepceTkimTep 6% OanbIK YHbI KOCBUIFaH TOITa OalKaIIbl.

ETTiH XUMUSNBIK KYpamblH Taijgay aKybl3 OeH MUHEpANIBIK 3aTTap/blH MeJIepi MEH
KaJIOPYSUTBUTBIFBIHBIH ©CKCHIH, aJl BUIFAJI MOJIIICPIHIH a3aiFaHbIH KOPCETTi, OV OHIMHIH TaFaMIIbIK
YKOHE OMOJIOTHSITBIK KYH/IBUTBIFBIHBIH aPTKAHBIH KOPCETE/I.

Ocphlnaiiiia, *ac YHPEKTEpIiH palliOHbIHA 0ajbIK YHBIH €HI'13y ©HIMIUTIK IEH €TTIH CarnachlH
apTTHIPYIBIH THIMII 9/1ici OOJIBIN TaOBLIAABI, ONTHMAIIBI /1032 — KOMOUKOPM KYpaMbIHBIH 6%0-bI.

Tyiiin ce30ep: Kyc wapyaulvliviesi, ylpexmepoi dicemoey, payuon, Hcemoik Kocnaiap, mipi
CanMaxK, emmiy canacsl, Cor, emmiy XUMUsLIbIK KYpambl

PE3IOME

B crathe mpencraBieHBI pe3yJIbTAaThl MCCICIOBAHMS BIIMSHUS BKIIOYCHHUS PHIOHOW MYyKH B
cocTaB KOMOWKOPMOB Ha TMpPOJIYKTHBHBIE II0OKA3aTeNd, POCT, pPa3BUTHE, MSICHBIE KadecTBa W
XUMHYECKUI COCTaB MsICa MOJIOJHSKA T'yCei. DKCIEPUMEHT MPOBOAMICS Ha TPEX Tpynmax NTHIIGL:
KOHTPOJIBHOM W JIBYX OTBITHBIX, TIOYYaBIINX PAIMOHEI C JOOAaBIIEHHEM PBHIOHONH MYKH B KOJHYECTBE
3% u 6%.

YcraHoBIeHO, YTO OOOTalleHHE PAIMOHOB PBIOHOW MYKOW CIIOCOOCTBYET ITOBBHIIICHHIO
YPOBHS CBIPOTO U MIEPEBAPUMOT0 MPOTEHHA, YIYUIICHHI) aMHHOKUCIOTHOTO COCTaBa KOPMOB, a TAaK¥Ke
YBEITUYCHHUIO COJIEPXKAHUS MHHEPAIbHBIX BEIIECTB. JTO OKA3bIBACT IIOJIOKHUTEIHHOE BIMSHHEC Ha
0OMEHHBIE POIIECCH U 00ecTIeunBaeT 00Jiee MHTEHCUBHBIN POCT MOJIOHSKA.

PesynpraTtel KOHTPOJIBHOTO YOOS TOKa3add, YTO TYCH OMBITHBIX TPYMIT HPEBOCXOMIST
KOHTPOJIBHYIO TIO ITOKAa3aTellsiM MSCHOW TPOJYKTHBHOCTH, BKIIIOYas MPEeAyOOWHYHO Maccy, maccy
TYIIEK ¥ BBIXOJA CheIOOHBIX yacTel. Hambosiee BhICOKME MOKa3aTelnu MOJy4deHbl B rpymme ¢ 6%
PBIOHOH MYKH.

AHanmn3 XUMUYECKOTO COCTaBa MsCa BBISBIUI YBEIUUCHHUE COACPXKAHUS Oellka, MUHEPATbHBIX
BEIICCTB W KAIOPUHHOCTH TPH CHW)KCHWW YPOBHS BJArd, YTO CBHIETENHCTBYET O IIOBBIIICHUH
MUIIEBON ¥ OMOJOTHYECKOM IIEHHOCTHU MPOTYKIIUH.

Takum o0Opa3om, BKJIIOUYEHHE PHIOHOM MYKH B palMOHBl MOJIOJHAKA Tycell sBisieTcs
3¢ )EeKTUBHBIM MPUEMOM TOBBIIICHUS MPOIYKTUBHOCTH M KayeCTBa MSCHOM MPOIYKIMU, TIPU DTOM
ONITUMAITLHOM 1103011 siBNsieTcs 6% oT coctaBa KOMOUKOpMA.

Knrwouesvie cnosa. nmuyeso0cmasp, KopmieHue zycell, payuon, KOpMogvle 000ABKU, HCUBUS
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macca, MAacHvle Kayecmad, YOou, XUMU4ecKuil Cocmag maca
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BEHT'PUAJIBIK I'OJIIITUH TYKBIMbI CUBIPJIAPBIHBIH KbICKbI KESEHIEI'T
OHIMJUIIK KOPCETKIIUTEPIH BAFAJIAY

TYUIH

BeHrpusiablK TONINTHH TYKBIMBI CUBIPJIAPBI CYTTi OaFBITTaFbl JKOFaphl OHIMJI Maj pPETiHIC
KCHIHCH TaHBUTFaH. byJl TYKGIMHBIH OHIMAUTIK ACHTEH1 CBIPTKBI OpTa (paKTOpJIaphIHA, dCipece KBICKBI
Ke3eHJerl KyTin-OaFy MEH a3blKTaHAbIpY JeHreifine OaimanblcThl Oonansl. OcblFaH OalnaHBICTHI
MakaJiaja KbIC ME3TUTIHIIE CHBIPIAPIBIH CYT OHIMIUIIT MEH CYT CallaChIHBIH HETI3T1 KOPCEeTKIITepiH
Oararnay Moceseci KapacThIpbUIFaH. 3epTTey OapbIChIHAA CYTTiH TOYNIKTIK ©HiMi, OHBIH KYpaMbIHIAFbI
Mail MEH aKybI3 MeJIIepi, TallaHIbl. 3epTTey HOTHXKENepi OOUbIHINA CHBIPIApPAbIH OpTalla TOYIKTIK
CYT eHimuiniri 16,5 muTpai Kypam, KeICKbl Ke€3€H YIIiH KaJbIIThl ACHreine eKeHi aHbIKTamabpl. JKeke
Mangap apacelHaa Oy kepcerkim 12—-20 nuTp apaibiFblHIA ayBITKBIIBL, OYJ JKaHyapiapIblH
(PMBHONTOTHSIIBIK €pPEeKIICTIKTEpi MEH a3bIKTaHIbIPy NeHreliHe Toyensi ekeHiH kepcerTi. COHBIMEH
Kartap, CYTTIH canajblK KepceTKilTepi OoWbIHIIa MalIbIIBIFEl 3,64%), akysi3 Memmepi 2,99%, Kyprak
Maticel3 Kaasik 9,08%, an makro3a memmepi 4,85% nerreitinne aHbIKTanAbpl. by kepceTkimTep Kbic
ME3TUTIH/E JIe CYTTIH TaFaMJIbIK JKoHE OUOJIOTHUSIIBIK KYHIBUIBIFBIHBIH CAKTAIaTBIHBIH JTQJICIIICH]II.

CyYT KypaMbIHBIH ©3TeprillTiri pamuoH TEHIePIMIIUTITiHE, JIAKTAIlUs Ke3eHIHe JKoHe KOopaxaid
MUKPOKJIUMAThIHA OaiJIaHBICTBI €KEHI AaHBIKTAIIBL. OCIipece DHEPrHs MEH MPOTEHUH TaIIbUIBIFhI
CYTTIH camajblK KOPCETKIITEPiHIH TOMEHICYIHE acep €Tyl MYMKIiH.

3epTTey HOTHXKeJIepi KepCeTKEeHAEH, FBUIBIMH HETIi3[eNreH a3bIKTaHIBbIpY >KYHeciH eHTisy,
paIMOHIBI TEHrepY JKOHE KYTIM-0ary JKaFaailapelH OHTAMIAHIBIPY apKBLIBI CHBIPIAPIBIH OHIMILTIT
MEH CYT calachlH apTTBIpyFa 0osiaabl. AJBIHFaH HOTWXKEJEep CYT OHAIPICiHIH THIMAUIITiH apTThIpyFa
JKOHE OHIM CallachlH JKaKcapTyFa OarbpITTaJFaH MPAKTHUKANBIK YCHIHBICTApABI HET13/IeyTe MYMKIHAIK
Oepei.

Tyitin co3dep: cymmiy mayaikmix Kopcemkiuti ,KbICKbl Ke3el, CYym OHIMOIniel, MAUIbLIbIEbl
,2ONUMUH MYKbIMbL, AK)bL3

ABSTRACT

Hungarian Holstein dairy cows are widely recognized as a highly productive breed in milk
production. The productivity level of this breed largely depends on environmental factors, particularly
housing and feeding conditions during the winter period. In this regard, the present study focuses on
evaluating the main indicators of milk productivity and milk quality in cows during the winter season.
During the study, daily milk yield as well as fat and protein content were analyzed. The results showed
that the average daily milk yield of cows was 16.5 liters, which corresponds to a hormal level for the
winter period. At the same time, this indicator varied between 12 and 20 liters among individual
animals, depending on their physiological characteristics and feeding level. In addition, the average
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milk quality indicators were as follows: fat content — 3.64%, protein — 2.99%, solids-not-fat —
9.08%, and lactose — 4.85%. These values indicate that the nutritional and biological value of milk is
maintained even during the winter season.

It was established that the variability in milk composition depends on the balance of the diet,
stage of lactation, and housing microclimate. In particular, deficiencies in energy and protein in the
ration may lead to a decrease in milk quality parameters.

The study results demonstrate that the implementation of scientifically based feeding systems,
optimization of rations, and improvement of management conditions can enhance both milk
productivity and quality. The findings can be used to improve the efficiency of dairy production and
the quality of milk products.

Kipicne. CyTTiH XMUMHSUTBIK KYpaMbl OHBIH OHOJIOTHSIIBIK JKOHE TaFaMIBIK KYHIBUTBIFBIH
alKBIHIANTHIH HETI3r KepceTKimTepaiH 0ipi 0ok Tabbutansl. COHBIMEH KaTap, CYT KYPaMBIHIAFbI
KOMIIOHEHTTEp OJIaH OHAIPUIETIH CYT OHIMIEPiHIH NIBIFBEIMBIHA, OJApIbIH KypaMbiHA JKOHE NaWbIH
OHIMHIH carachlHa Tikemneil ocep ereni. COHIBIKTaH, CYTTiH XUMHUSUIIBIK KYPaMBIH JKaH-)KaKThl 3epPTTEy
KOHE OFaH ocep eTeTiH (akTopiapAbl aHBIKTay Mall IapyallbUIBIFBl MEH TaFaM ©HEpKaciOiHaeri
©3€KTi FBUIBIMH MAceJesep/aiH 0ipi 60 TabbiTazbl [1].

CyTTiH KYpaMbIHJa 9pTYPJIi OpraHUKaJIbIK jKoHE OelopraHUKalIbIK 3aTTap Kesneceni. Omap cy,
MaH, aKybI3/1ap, KeMipcyiap (HeTi3iHeH JIakTo3a), MUHEPAJIBI 3aTTap, JopyMeHaep, pepMeHTTep JKoHE
Oacka na OMOJNOTHSUIIBIK OeJICeHIli KOCBUIBICTap Kipeai. Bysl KOMIOHEHTTEpHiH SpKaHCHICH CYTTiH
carmachlHa MaHBI3ABl ocep eTenmi. Mpicaibl, CYT Maibl OHIMHIH SHEPreTHKAIBIK KYHIBUIBIFbIH
apTThIpCa, aKybI3Jap ajaM ar3achlHa KAKETTI aMUHKBIIIKBULIAPBIHBIH K31 OOJbI TaObuIaabl. Al
MUHEpaIIBl 3aTTap MEH J9pYMEH/AEp aJaM IeHCAyJBIFBbIH CaKkTay MEH HBIFalTyna MaHBI3ABI KbI3MET
aTKapaJbl.

CYTTiH XUMISUIBIK KypaMbl TYPaKTBI €MeC KoHE OJ KemTereH (aKTOpJIapAblH ocepiHeH
e3repin oTbIpajbl. OnapablH KaTapblHa MaJlIbIH TYKBIMBI, JKachl, Tipiiell caiMarbl, (DU3HOIOTHSIIBIK
JKarIaibl, JIAKTalnsl Ke3€Hi, a3bIKTaHABIPy JEHredii MeH paIlMOHBIHBIH camachl karafpl. [2,3]
CoHbIMEH KaTap, CBIPTKBI OpTa (haKTOpIaphl, aTall alTKaH/Ia XKbII ME3TULAEPi, KIMMATTHIK JKaFainap,
KOpa-Kaigarbl MHKPOKJIHUMATTa (TeMIleparypa, bUIFAIIBUIBIK, aya ajiMmacy) CYTTiH KypaMbIHa
aliTapibIKTail ocep erexl. Ocipece KbICKBI Ke3eH e Oy dakTopiapAblH acepi Kymiele Tyceni, ceoedi
OYJ1 yakbITTa a3bIK carachl MEH KYPBUIBIMBI ©3repe/li, COHIai-aK MaJi[ibl KYTil-0ary >karaainapbiHbIH
epekmenikTepi Oaikananapl. Maii MeH aKybI3 MeJmepi ipiMIniK, KaiMak, Mall CHSKTHI ©HIMAEPAiIH
IIBIFBIMBIHA TIKEJIEH 9Cep €TCE, CYTTIH KBIIKBUIABIFBI, THIFBI3BIFBI JKoHE (DEPMEHTTIK OCNICeHILIIT
OHJIEY TMPOLECIHIH THIMILIITIH aHbIKTainbl. COHIBIKTaH CYTTIH XUMUSIIBIK KYPaMbIH TYPaKTaHIBIPY
JKOHE OHBIH CalacblH apTTHIPy YLIIH FBUIBIMH HETi3JIENTCH a3bIKTaHIBIPY KYHECIH €HTi3y, Mallabl
JYPBIC KYTiM-0ary >KOHE ©HAIPICTIK TEXHOJIOTHSIAPbI JKeTiamipy Kaxer [4]. Ocbiran GaiiaHBICTBI
CYTTIH XMMUSJIBIK KypaMbIHa dacep eTeTiH (hakTopyiaplbl 3epTTey, aCipece MayChIMIBIK e3repictep
JKaFJalbIlHIa, CYT OHIIPICIHIH THIMIIIITIH apTTRIpy MEH ©HIM CcamnachlH >KaKCapTYIbIH MaHBI3JIbI
OarbITTapBIHBIH Oipi OOJIBIN TAOBLTAEL.

Opralna ecenrneH ajraHaa, CUbIp CyTiHIH Kypambiaaa 87,5 % cy xone 12,5 % kyprak 3arrap
0omanel. Kyprak 3atrapapiy iminge mamaver 3,6 % wmaid, 3,2 % akysi3, 4,7 % nakro3a (CYyT KaHTHI)
xone 0,7 % munepanasl 3atTap 6ap[5,6,7].

CyTTiH camacel MEH OHBIH OHAEYre XKapaMIbUIBIFBI KemTereH (akTopiapra TOyei.
bipiamineH, ManmblH TYKBIMIBIK EpEKIIeNKTepi MaHBI3ABI Poejl aTKapajsl, ce0edi op TYKBIMHBIH
TCHETUKAJIBIK oyieyeTi opTypii 0onanel.[8,9] CoHbIMEH Karap, JIaKTalusl Ke3eHi J¢ CYT KypaMbIHBIH
e3repyiHe ocep eTeli: JIAKTAIMIHBIH OachIHAa KOHE COHBIHIA CYTTIH KypaMbl alTapibIKTall e3repei.
MangplH kackl, (DU3MONOTHSAIBIK JKarmaibl, ICHCAYIBIFBI, ocipece jkemiHcay (MacTHUT) CHSAKTHI
aypynapsiH O0Jybl ]a CYT canacblHa Kepi acepiH Turizyi MyMKiH.[10]

ExiHmminen, ceIpTKpl opTa (hakTopiapel Nla YIKeH MaHpisra ue. OnapiplH INIHIAE KBUT
ME3TUTIHIH ocepi epekiine opbiH anajsl. JKorapbiia adThuFaHmall KbICKBI KE3CHIE a3bIKTaHIBIPY
PAIMOHBIHBIH ©3Tepyi, BUTAMUH/EP MEH MHUHEPAJIapAbIH JKETKITIKCI3/iri, CYTTiH camackliHa oCcepiH
turizeni. JKoHe ne aypbic YHBIMAACTHIPBIIMAFaH a3bIKTaHABIPY MEH KYTin-Oary jKarmailapbl CYTTiH
MalIBUIBIFEI MEH aKybl3 MOJIIEpiHiH TOMEHJIeyiHe, COHJail-aK TEeXHOJOTHIBIK KacHEeTTEepiHIH
HamapJiaybHa okenyi MyMkin.[11,12]

Ocspiran opaii, CYTTiH XHMUSUIBIK KYPaMBIH TYPaKTaHIBIPY KOHE OHBIH CallachblH apTTHIPY
YIIIH Malifibl FBUIBIMM HETI3JCITCH palyvoH OOMBIHINA a3bIKTaHIBIPY, KOJAWIBl KYTil-0ary
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JKaFJaiapblH KaMTaMachl3 €Ty KoHE MayCBhIMIBIK epeKIIenikTepai eckepy kKaxet[13,14]. Mynnait
Imapajap CyT ©HIMJIUIITIH apTTHIPBIN KaHA KOWMal, ajablHATBIH OHIMHIH CamachlH aKCapTyFa JKOHE
CYT OHIPiCiHIH SKOHOMHKAIIBIK THIMIUTITIH )KOFaphlIaTyFa MYMKIHIIK Oepeni.

3epTTey MaTepuajmapbl MeH dmictepi. Bi3miH 3epTreyiMi3fiH MakKcaThl — BEHTPHUSIIBIK
TOJIITHH TYKBIMBI CHBIPIAPBIHBIH KBICKBI KE3€HIETi CYyT OHIMIIUIriHE JCcepiH aHBIKTay OO
TaObUIa L. 3epTTeyre «Amanary» mapya KoxanbirbiHaH 300 0ac cayblH CHUBIpIApPBIHAH CYT albIHBIIL,
3eprrey Kyprizimmi. CyTTiH camanblk kepcerkimrepin JKoHrip xaH aTeiHmarsl bareic Kazakcran
arpapiblk — TEXHUKaIbIK yHUBepcutTeTiHiH CbiHay OpTalbIFBIHBIH 300TCXHHUKAIBIK —Talay
3epTXaHachIHAA apHAWBI DKCIIEPT-CTAaHAAPT CYT aHAIM3aTOPHI KOMETIMEH XY PTi3iii.

apyampuislK >kaFgaiiblHAa CYTTiH OpTalla eHIMIiALIriHiH KepceTkimTepi «Enoukay caybsiH
anmapaTTapbl apKbLIbl 2 ME3T1I, TAHFbI XKOHE KEIIKI CaybIH KYMbICTAPhl apKbLIbI aHBIKTAJIBI.

3epTTey HOTIKECI OaphICBIHIA CYTTIH KYpaMbIHIAFbl MaiibuIbIFbl (%), akysi3 Memepi (%),
Kyprak Maichi3 Kanabik (%), THIFeBasIFE! (Kr/M?) skoHe KauT meniepi (%) KopceTKirrepi aHBIKTaIIbI
(1 - cyper). Cyrri tammay sxymbictappl MEMCT TajaObiHa caii HOpMATHBTIK Ky)KarTap HeTi3iHue
YIBTPAIBIOBICTHI KYPBUIFBIHBIH KOMETIMEH aBTOMATTHI TYPAE XKYPri3isii.

3epTTey HOITH:KeJepi. 3epTey IepeKTepiHe CoiKec, CUBIPIApIBIH OpTama TOYJIKTIK CYT
eHiMamiri 16,5 nuTpai Kypan, KbICKbI KE3€H YIINIH KalbINThl JCHreWIe eKeHi aHbIKTanibl. JKeke
Mmammap OoiibiHina kepcerkimrep 12-20 nmtp  apanmbirbiHAa  ayeITKeiAbl  (1-kecte). By
afBIPMaIBUIBIKTAD KaHyapJap/blH (GU3NOJIOTHSIIBIK SPEKIIEIIKTePIHE KOHE a3bIKTAHIBIPY carachiHa
OaiiaHpICThl TYCiHAIpieni. Korapsl eHIMII CHBIpIAp KOPEKTIiK 3aTTapAbl THIMII MalialaHybIMEH
CPEKILICJICHCE, TOMEH OHIMIIJICpl PallMOH TEHrepiMCi3Niri HeMece (U3UOJOTHSUIBIK IKaFaalbIiHA
OaitmaHpIcTRl cumarTananbl. CyTTiH camaiblK KepCeTKImTepi Mal IIapyambUIBIFBl  OHIMICPiHIH
TaraMJIbIK JKOHE TEXHOJOTHIBIK KYHIBUIBIFBIH Oaranayia IICIIyIli pesl aTKapalbl. 3epTTey
OaphIChIH/IA AJIbIHFAH JAEPEKTEpre COMKEC, CYTTIH opTalia MalibUibirbl 3,64%, akysi3 Meiepi 2,99%,
an kyprak Maiice3 Kanaelk (KMK) 9,08% neHreliinae aHbIKTaIBL. ATallFaH KOPCETKIIITED KBIC
ME3TUTIHE JI€ CYTTIH HETi3r1 KOPEKTIK KOMIIOHEHTTEP1 TYPAKTHI CaKTaJaTHIHBIH )KOHE OHBIH TaFaMIIbIK
KYH/IBUTBIFBIHBIH TOMEHIEMEHTIHIH JoNeN e i,

Kecre 1 — caybIH CHUBIPIIAPBIHBIH KBICKBI KE3CHJIETT OHIMILIIK )KOHE CallallbIK KOPCETKIIITEpi

. . . . Koraprel
Kepcetkimrep Opramma kepcetkim | TemeHri kepceTkimt .
KOPCEeTKIIl
CYTTiH TOYJTIKTIK OHIMIIMIIr, I 16.5 12.0 20.0
Maiinsuieirsl, % 3,64 2.03 5.25
Axys13, % 2,99 2.98 3.01
Kyprak Maiicel3 Kaaabik, % 9,08 7,83 10,96
THIFBI3ABIFE, KI/M3 1,026 1,011 1,041
CyT kaHTb1, % 4,85 4,06 577

CyT KaHTbIHBIH optaina Mmeiepi 4,85% kypam, OyJ1 KOpCeTKill KaHyapJjapblH dHEPIHs
aJIMacy TPOIECTEPiHIH KaIBINThI JeHrelae KYpil KaTKaHbIH, COHIAW-aK ONapAblH (DU3HOIOTHSIIBIK
JKarMalbIHBIH ~TYPAKTBUIBIFEIH Kepcereli. JIakTo3aHBIH KETKUTIKTI JEHTel CYT CHHTE31HIiH
KapKBIHIBUIBIFBIMEH TiKelleH OalilaHBICThI OHE CYT OHIMJAUITIHIH MaHBI3Ibl WHAWKATOPIAPHIHBIH
6ipi O0JBITT TAOBLTATEI.
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= JKorapre kepceTkin = Temenri KepceTKin OpTaia KepceTKi

12 10,96
10 5,08
. =
6
4 3,01 2,98 2,99
Maimeukre, % Axvyez. % Ky prak maiicri3
Kangsik, %

Juarpamma 1 — CaybIH CHBIPJIAPBI CYTIHIH CanalbIK KOPCETKIIITEPi

KBICKBI K€3€H/Ie CYTTIH THIFBI3IBIFBI MEH Kbl KYPFaK 3aT MOJIIICPiHiH Oerin Oip neHreinae
aybITKybl Oaiikannel. bBynm esrepicrep, €H ailgpIMEH, MalAapAblH JKE€Ke (HU3HOIOTHUSIIBIK
EpEeKILCITIKTepiHe, JIAKTAI[UsI Ke3eHIHE, COHai-aK a3bIKThIK PAlMOHHBIH Caachl MEH TEHIePIMALTIITIHE
TOyeNai eKeHIIr aHbIKTangbl. Ocipece, PHEPrusi MEH NMpPOTenH OOMBIHINA TEHIepiMCi3 pauuoH CYT
KYPaMBIHBIH ©3repyiHe KoHE CanalblK KOPCETKIIITEPIiH TOMEHICYiHEe dcep €Tyl MYMKiH.

Ocpiran OalaHBICTBI, CYT OHIMIUIITT MEH camachlH apTTHIPy YIIiH Mal a3bIKTaHABIPY
XKYHeciH FBUIBIMH HETi37ie OHTaWIaHABIPY, SIFHU PAalMOH KYPaMbIH 3HEPTHsl, TPOTEHH, MUHEPAJIBIK
3aTTap MeH BHTaMuHAEp OOWBIHIIA TEHrepiMAi Typle KYpacTelpy, COHAai-ak KyTim-Oary
TEXHOJIOTHSACHIH JKETULAIPY KaXeTTUlri TyblHAaWasl. Kopaxaldh MHKpOKJIMMATBIHBIH — KOJAHIIBI
mapaMeTpiiepiH cakTtay (TeMmIeparypa, bBUFAIOBUIBIK, aya aiaMacy) JAa CYTTIH camalbk
KOPCETKIIITEPiHE TIKEJIeH BIKITA eTeI.

Cyper 1 — CyT chlHaMachIH aly oHE OHBIH CallaJIblK KYPaMbIH Tanjay coTi

KopsIThIHIBUIAN Kee, JKYPTi3UIreH 3epTTey HOTIKenepi [OMImITHH TYKBIMIBI CHBIPJIapAbIH
KBICKBI K€3CHJICTI OpTallia TOyJIKTIK CyT eHiMauniri 16,5 nutp neHreiinge ekeHin kepcerti. CoHbIMEH
Kartap, OYJl KOpCEeTKIMITiH aybITKybl JKEKe IKaHyapiapAslH (U3HONOTHUSIIBIK EpeKIIeTiKTepiHe,
JIAKTaIlMs KE3CHIHEe »XOHE KyTim-0ary jkarjaiyiapbiHa OalIaHbICTHI €KCHIIT aHBIKTAIbL. Jlyphic
YHBIMIACTHIPBUIFAH a3bIKTAHABIPY MEH TEXHOJIOTHSUIBIK KYTIM MIapalapblH €Hri3y apKbUIBl CYT
OHIMALIIriH 9pi Kapail apTThIpyFa )KoHE OHBIH CallachlH JKaKcapTyFa TOJBIK MYMKIHZIK Oap.

Ochuraiita, ['oMmITHH TYKBIMIBI CHBIPJIAPABIH KBICKBI KE3CHIET1 OHIMIUII TYpaKThI
JCHrelie CakTaibll, (QepMepllik IapyambUIbIKTap YIIIH CEHIMIAI SKOHOMHKAJBIK THIMAUIK IeH
TYpPaKThl TAOBIC KO31H KAMTaMacChI3 €TETiH MaHBI3ABI (haKTOP OOJIBIT TaOBIIA b

3epTrrey HoTHXKejepi OOWBIHINA CHBIpIApIbIH OpTalla TOYNIKTIK cyT eHimi 16,5 nutp
neHreitinae anbikTanapl. EH Temenri kepcerkim 12,0 mutpai, an e xoraprbickl 20,0 murpai Kypassl.
ATtanFaH KepPCETKIIUTepAiH ©3repriluTiri KbICKbl KE3CHIEri a3bIKTaHIBIPY CcalachlHa, Kopaxan
MUKPOKIIMMATBIHBIH TapaMeTpiiepiHe (TeMneparypa MEH BUIFAIIBbUIBIK JCHIeii), COHIal-aK Majlibl
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KYTin-0ary TEXHOJOTHICHIHBIH EPeKIIEeTIKTepiHe ToyeN i eKeH Iiri OaiKamb.

3epTTeNreH TONTaFbl CUBIPJIAPJaH allblHFaH CYTTIH OpTaimia MaiibuibliFbl 2,97% neHreiinae
oonapl, MmyHIa eH TemeHri MoHI 1,03%, an eH >xoraprel kKepcerkimm 7,25% xypanmbl. MaRIbIIBIK
KOPCETKIIIIHIH MYHJald aybITKYbl KBICKBI KE3CHJErl a3bIKTHIK PAIMOHHBIH KYPBUIBIMBI MEH
KaHyapJapaslH (GU3NOIOTHSIIBIK KYHiHe OaiilaHbICTBI ©3T€PETIHIITIH KOPCETEeI.

CyT KypamblHAaFrbl aKybI3[blH oprama wmemmepi 3,44% nedredinme tipkengi. byn
KOPCETKIIITIH ¢H ToMeHri MaHi 2,98%, an eH xoraprbichl 4,11% Gouapl. AKybI3 MOJIIEp], MAHIIBLIBIK
KOPCETKIIIIMEH Karap, CYT CallachlH KeIleH/Ii Oaranayaa MaHbI3bl OMOXUMUSIIBIK MHINKATOPIAPIBIH
Oipi OOJBITT TAOBLTATEI.

Kopsoiteiaabl. JKyprizinren 3epTrey HoTHKenepi [ONIITHH TYKBIMIBI CHUBIPIAPIBIH KBICKBI
KE3CH/IET1 opTallla TYJIKTIK CYT eHiMALTr 16,5 muTp aeHreiinme TypakThl CaKTalaThIHBIH KOPCETTI.
Onimainik kepcerkimrepiniy 12—20 nutp apanblFeIHAA ayBITKYBl >KaHyapiapAblH (HU3HONOTHUSIIBIK
epEeKIIeIiKTepiHe, JJAKTAIUs Ke3eHIHE )KOHE a3bIKTaHIBIPY ACHTeHiHe TOyeI i eKeHI aHbIKTaJIIbI.

CyTTiH canayblK KepceTKimTepi OOMbIHIIA MAMITBLUIBIK, aKybI3, KYPFaK MalChI3 KAIBIK JKOHE
JIAKTO3a MOJIIIEPIHIH KaJbINThl JICHreHe OO0Jybl KbIC ME3TUIHIE J¢ CYTTIH TaraMJbIK KOHE
OHMOJIOTHAIIBIK, KYH/IBUIBIFBIHBIH CAKTAJIATBIHBIH AN IS I

CoHBIMEH KaTap, CYT KYpPaMbIHBIH ©3TeprillTiri paryoH TEHrepiMIUIri MeH KYTim-Oary
JKaFJaimapeIHa Tikele OaillaHbICTHI eKeHIITT alKBIHIATIb.

Ocpbiran OaiylaHBICTBL, CYT OHIMIUIIM MEH camachblH apTTHIPY YIIIH FBUIBIMH HETi3[eNTeH
a3bIKTaHIBIPY KYHECIH €HTi3y, palMOHIBl DHEPTHS >KOHE NMPOTEWH OOWBIHINA TEHIrepy, COHIai-ak
KOpaXkali MUKPOKJIMMATBIH OHTAMIaHABIPY MaHbBI3bI OOJBIN Ta0bUIA/bl. ATaFaH MIapaiapabl THIMII
YHABIMAACTEIPY [OMMITHH TYKBIMIBI CHBIPIIAPABIH OHIMIUIIK QJICYETIH TOJBIK ICKE achIpyFa KoHE CYT
OHIIPICiHIH IKOHOMUKAJIBIK THIMALIITIH apTThIpyFa MyMKIHIIK Oepeni.

AaFpIc OlIIipy. ABTOpiap 3epTTeyli KYprizy OapbhICBIHIA >KaH-KAKTHl KOMEK KOPCETKEH
«Amanaty mapya KOKaJIbIFEIHBIH YKbIMbIHA aJIFBIC OUTIpE/Ii.

ITUKAJNBIK MajliMaeMe. ATaFaH 3epTTey MHBA3UBTI MpoLeAypaiap/Isl HEMece JKaHyapiiapra
ToxipuOe IKYpri3ylli KaMThIFaH »J>KOK. bapibelk »xymbicTap «Amanaty mapya KOKalbIFbIH/IA
KOJIIaHBIIATBIH CTAHAAPTTHI CYTTI OaFrbITTAaFbl ipi Kapa MajAbl KYTiN-Oary KOHE a3bIKTaHABIPY
TEXHOJOTHSJIAPHl  asCBHIHAA JKYPTi3ii kKOHE KAIBINTHl 300TEXHUKAJBIK ic-apajap HICHOEpiHCeH
acmajpl. 3epTTEY TEK CYTTIH XHMUSJIBIK KYpaMblH Tajiay JKOHE a3bIKTAHABIPY PpaIllMOHIApbIH
OafalayMeH  WIEKTeNai, Oyl  JkaHyaplapra eIIKaHAail  Kepi  ocepiH  THTI3TeH  JKOK.
Ocblfan  0alaHBICTBl JTUKAIBIK KOMHUTETTIH KOCHIMIIA pYKCAaTBhIH —ally Tajam eTUIMEeNTi.
AKMapaTTaHABIPBUIFAaH KeNiciM aly KaxeT emec, cebebi 3epTreyre agaMaap KaThICTBHIPBUIFAH JKOK.
BapnbIk skyMbICTap aybul IapyallbUIbIFEl YKaHyapiIapbIHbIH OJI-ayKaThlH KaMTaMachl3 €Ty OOWbIHIIA
KOJIIaHBICTaFbl HOPMAaTUBTEP MEH YCBIHBIMJIAPFA COMKEC KYPTi3ii.

Kap:xbutanasipy. byn 3eprrey sxympictapsl KP Aybinl mapyambiiblFbl MUHHUCTPIIITIMEH
wacamran 08.10.2024 kyni Ne 7 kemiciM-mapteiHa coiikec 2024-2026 »xwpinmapra apHaimran 267
«binmiM MeH FBUIBIMH 3epTTeyJepAiH KOJDKETIMIUINTiIH apTThipy» Kimni Oarmapnama 101 «FbuteiMu
3epTTeysiep MEH  ic-mapamapapl - OaFmapiiaMaiblK-HBICAHAIBl  KapKBUIAHABIPY»  OIODKETTIK
Oarmapmamacel  OofibiHIa BR22886157 «CeneKusuIbIK-TEXHOIOTHIIBIK ~ JKOHE  MOJICKYJIaJIbIK-
TeHETUKAJIBIK SICTep apKbUIBI CYTTI MaJl IMIApyallbLIBIFbIHBIH T€HETHKAJBIK pPeCypcTapblH Oackapy,
cakTay ’KoHE YTHIMJIbI MalgaaHy» jK00achl asChIHJA XYPri3ii.
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PE3IOME

KopoBbl BeHTrepckoil TOJIMTUHCKONW MOPOJIbl MIMPOKO MPU3HAHBI KaK BBICOKOIPOMAYKTHUBHBIN
CKOT MOJIOYHOTO HampaBJieHUsl. Y POBEHb MPOAYKTHBHOCTH JaHHOW MOPOJBI B 3HAYUTENBEHOM CTETIEHU
3aBUCHUT OT (PAaKTOPOB BHEMLIHEH Cpenbl, 0COOEHHO OT YCIOBHUH COACP)KaHHUs M YPOBHS KOPMJICHHUS B
3UMHHHA TiepuoJ. B cBs3M C 3TUM B CTaTbe pPacCMaTPHUBAIOTCS BONPOCH OLEHKH OCHOBHBIX
IoKasareyiell MOJIOYHOW MTPOTYKTUBHOCTH M Ka4€CTBA MOJIOKA KOPOB B 3UMHUI CE30H.

B xome wuccnenoBanust ObUIM IPOAHATM3UPOBAHBI CYTOYHBIM yOOH MOJIOKA, a TaKxKe
coJepkanue xupa u Oenka. [lo pe3ynbpraram HCCIENOBaHHS YCTAHOBJICHO, YTO CPEIHECYTOYHAs
MOJIOYHAsI MPOAYKTUBHOCTb KOPOB cocTaBuia 16,5 nmuTpa, 9To COOTBETCTBYET HOPMAJILHOMY YPOBHIO
Ul 3UMHero mepuona. [Ipu 3TOM y OTHENbHBIX JXKMBOTHBIX JAaHHBIM IIOKAa3aTelnb BapbHUpOBal B
mpenenax 12—20 nutpoB, YTO OOYCIOBIEHO (HU3NOIOTUIECKUMH OCOOEHHOCTSIMH J>KHBOTHBIX H
YpOBHEM HX KopmuleHHs.Kpome TOro, ycTaHOBJIEHBI CIEIYIONIME CpEIHUE TOKa3aTelld KauecTBa
MOJIOKa: JXKUpPHOCTh — 3,64%, comepkanmne Oemka — 2,99%, cyxoif 00e3KHpPEHHBI OCTaTOK —
9,08%, comepxanue nakto3el — 4,85%. DTH maHHBIE CBHICTEIBLCTBYIOT O COXPaHEHWH NHLICBOH U
OMOJIOTMUECKON LICHHOCTH MOJIOKA B 3UMHMI Nepuo/. BeIsSBIEHO, YTO M3MEHUYHMBOCTH COCTaBa MOJIOKA
3aBUCHUT OT cOAJIAaHCUPOBAHHOCTH PALMOHOB, CTaJUH JIAKTAIIMM W MHUKPOKJINMAara B MOMEIICHUsX. B
YaCTHOCTH, AC(ULIUT SHEPTHU U NPOTEMHA B PALIOHE MOXKET IPUBOIUTH K CHIKCHUIO Ka4eCTBECHHBIX
MoKasaresieil MoJIoKa.

PesynpTaTel uccnenoBaHMA IOKa3aid, 4YTO BHEAPEHHE HAyyHO OOOCHOBAHHBIX CHCTEM
KOPMJICHUS, ONTHUMH3ALMsl PAalHOHOB U YIy4YLICHHE YCIOBHH COACPKaHHS CIOCOOCTBYIOT
MOBBIILICHAIO MOJIOYHON HPOXYKTHBHOCTH M KadecTBa MoJsoKa. [lomyueHHble naHHBIE MOTYT OBITh
WCIIOJIb30BaHbl ISl MTOBBIMICHUS 3 PEKTUBHOCTH MOJIOUYHOTO MPOU3BOJCTBA U YJIYYILICHUS KadecTBa
MPOIYKIIHH.

Knioueswie cnosa:nmuyesoocmeo, KopmieHue 2yceil, payuoH, KOpMosble 000A6KU, IHCUBAS
macca, MACcHvle Kauecmsd, YOou, XumMudeckul cocmas msca.
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OIEHKA KOJIMYECTBEHHBIX 1 KAYECTBEHHBIX XAPAKTEPUCTHUK
HNOJ3EMHBIX BOJONCTOYHHUKOB NTACTBUII 3AITA/THO-KA3AXCTAHCKOU
OBJIACTH

AHHOTALMS
B mocnemHue roapl mpoOiieMa HCTOIICHHS BOJHBIX PECYPCOB BBI3BIBACT BCE OOJIBIIYIO

o0ecriokoeHHOCTh. Eciu paHee BojaHas mpoOiieMa yKe MMela BaKHOE 3HA4YCHHE, TO CETOJHS OHa
crana emg 6oJyiee OCTPOil U aKTyallbHOM M3-3a aKTHBHOTO Pa3BHTHS CENBCKOTO XO3SHCTBA. B CBs3M ¢
3TUM HEOOXOJMMO JaTh XapaKTePUCTUKY CYIISCTBYIOIIMUM 3amacaM IOA3EMHBIX BOJ, PacCMOTPETh
JEUCTBYIONIME CIIOCOOBI WX WCIOJNB30BaHUS W TMPOAHATM3HPOBATH METOJBI BOJOOOECIICUCHUS
MaJIOBOJIHBIX MACTOUIIHBIX TeppuTOpHii. COrIaCHO HOPMATUBHBIM TPEOOBAHUSM, BHIOOP MCTOYHHUKOB
BOZOCHAOXKEHHS I OOBOIHCHHMS ITACTOMII] JO/DKEH COOTBETCTBOBATh CAHMTAPHBIM HOpMaM. B craThe
PAaCCMOTPEHO TEXHUYECKOE COCTOSIHUE TMOA3EMHBIX BOJOUCTOYHHKOB, TPOBEACH HMX aHAIU3 [0
CTEIEHN BOJIOHAIIOJHCHHS W YPOBHIO MUHEPAIM3AlMU, a TAKXKE OCBELICHBI MPOOJIEMbI OOBOIHCHHUS
NacTOWIIHEIX Tepputopuii 3amagHo-KazaxcTaHckoil oOnacTu. AHaM3 MPOBEAEHHBIX HAYYHBIX
HCCIICZIOBAHUI [TOKa3aj, YTO IS CYXOCTEIHOMN 30HBI 00JIACTH XapaKTEPHO MCIOJb30BAHUE OTKPBITHIX
WCTOYHHKOB BOJIOCHA0XKGHUS TMACTOWIN, TaKMX KaK PEKW, KaHalbl W MNPYyJbl-KONMaHW. B
MOJTyITyCTHIHHON 30HE OOBOJHEHHE MacTOWI JOJDKHO OCYIIECTBISTHCS MPEUMYIIECTBEHHO 3a CUET
WCTOJB30BaHMS TMOJ3EMHBIX BoJ. Ha TeppuTopumsx, HaXOIAIIMXCS B 30HE BIUSHUS OPOCHTEIBHO-
O0OBOJHUTEIILHBIX CHCTEM, OO0ECICUCHHE MECT COJCpPXKaHMS >KHUBOTHBIX OCYIICCTBIISETCS 3a CUET
YCTPOWCTBA BOJIOHAKOIIUTEILHBIX 0ACCEHHOB ¢ 000PY0BaHHBIMHU BOJIOTIONHBIMY TUTOINAAKAaMH. Takoe
pelIeHue SABJISETCS MPAKTHUYSCKH OOOCHOBAHHBIM M DKOHOMHUYECKH BBITOTHBIM I MOTPEOUTEINICH,
XOTs1 OCTa€TCs BOMPOC TOJJIEPIKAHUS KAuecTBa BOJBI HA YPOBHE, MAKCHMAIBLHO COOTBETCTBYIOIIEM
TpeOOBaHUSIM CAHUTAPHBIX HOPM.

B cratbe mpencTaBiieHbl pe3yNbTaThl MOHUTOPUHTA MACTOUIIHBIX TEPPUTOPHI, POBEIEHHOTO
JUISL OIICHKH KOJIMYECTBEHHBIX M KAUYECTBCHHBIX XaPAKTCPUCTHK HMECIOIIUXCS BOJHBIX PECYPCOB Ha
OCHOBE aHaJIM3a BOJ103a00PHBIX COOPYIKEHUH MOA3EMHBIX BOJI.

Knrouesvie cnosa: 3anaono-Kazaxcmawnckas odnacmo, pailonsvl, nacmouwe, 6000UCHOYHUK,
WaxmHuwvle KOLoOYbl, Mpyouamole CKEANCUHDL.

ABSTRACT

In recent years, the problem of water resource depletion has become a growing cause for
concern. While the water problem was already significant in the past, it has become even more acute
and pressing today due to the rapid development of agriculture. In this regard, it is necessary to
characterize existing groundwater reserves, examine current methods of their use, and analyze
methods for supplying water to arid pasturelands. According to regulatory requirements, the selection
of water sources for irrigating pastures must comply with sanitary standards. This article examines the
technical condition of groundwater sources, analyzes them in terms of water content and
mineralization levels, and highlights the challenges of irrigating pasturelands in the West Kazakhstan
Region. An analysis of existing scientific studies has shown that the dry steppe zone of the region is
characterized by the use of open water sources for pasture irrigation, such as rivers, canals, and dug
ponds. In the semi-arid zone, pasture irrigation should be carried out primarily through the use of
groundwater. In areas within the influence zone of irrigation and drainage systems, water for livestock
is provided by constructing water storage basins equipped with watering stations. This solution is
practical and cost-effective for consumers, although the issue of maintaining water quality at a level
that best meets sanitary standards remains.

This article presents the results of a survey of pasturelands conducted to assess the quantity
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and quality of available water resources based on an analysis of groundwater intake structures.
Key words: West-Kazakhstan region, districts, pasture, water source, mine wells, tubular
wells.

BBenenue. B crpykrype cembckoro xo3siictBa 3amamgHo-KazaxcraHckoil  oOmacTh
KHUBOTHOBOJICTBO 3aHMMAeT OJHO M3 BeAymux MecT. O0nanas OrpOMHBIMU SKOJOTHYECKH YHCTBIMU
MacTOWIIHBIMH TEPPUTOPUSAMH, HaIllIa 00JaCTh MOXKET MPOU3BOIUTH IKOJIOTUIECKH YHCTHIE MPOITYKTHI
’KHUBOTHOBOJCTBa [1-4]. Bonblioe BHMMaHWE YAEIEHO HCIOJB30BAHHIO HAay4yHO OOOCHOBAHHBIX
MOJIXOJIOB K HCIIOJb30BAHUIO TMACTOUIIHBIX PECYPCOB IyTEM IMPHUMEHEHHUS OTIOHHO-NACTOHIHOTO
XKHUBOTHOBOACTBA. O0eceueHre OTTOHHO-NIACTOMIIHOTO KUBOTHOBOACTBA MUTHEBOH BOMOU SIBISAETCS
OJTHUM W3 BaXHEHIIMX YCIOBHH 3(PQPEKTHBHOTO HWCIONB30BaHUS OTHX 3€Mellb JJis  BbIlaca
CEbCKOXO3IHCTBEHHBIX JKMBOTHBIX [5-8]. AHamm3 pe3ynbTaToB MOHHUTOPHHIA, HCCIEIOBAaHHE
KadecTBa BOJBI W TPOBEJICHHE HAyYHBIX HAONIOJCHHIA B 00NacTH BOAOOOECIeUeHHS OTTOHHOTO
JKMBOTHOBOJICTBA BCET/Ia SBISUIMCh U OCTAIOTCS Hauboliee 3Q(PEKTUBHBIMU MOJIXOAAMHU K PEIICHUIO
3a1a4 00BOJJHEHHMS MACTOMIIHBIX TeppuTopuii [9-12].

MOHUTOPHUHT TACTOUIIHBIX TEPPUTOPUN OTTOHHOTO >KUBOTHOBOJCTBA, HAIMPABICHHBIA Ha
OIIEHKY KOJMYECTBEHHBIX M KaUueCTBEHHBIX XapaKTEPUCTHK CYIIECTBYIONIMX BOJHBIX PECYPCOB ITyTEM
HCCIIEIOBAHUST BOJI03a00PHBIX COOPYXKEHUI MOJ3EMHBIX BOJ, MIPACT BAXKHYIO POJb B pa3paboTKe
MeTOJI0B 3()(PEeKTUBHOTO 0OBOIHEHHMS TACTOMII] C UCTIOJIH30BAHUEM TOJI3EMHBIX BO/I.

Martepuajbsl W MeTOAbI HCCJIeA0OBaHMA. MOHUTOPHHT IOJ3EMHBIX BOJ03a00PHBIX
COOpYXKEHUH ¢ 00cieoBaHHeM MACTOUIIHBIX TEPPUTOPHN OTTOHHOTO KHMBOTHOBOJCTBA MPOBOJHUTCS
MyTEM OIIEHKH X (AKTHYECKOTO COCTOSIHUSI B KOHKPETHBIX MPHUPOIHO-IAHIIIAPTHRIX 30H 00JacTH ¢
OTIpefeNieHeM TaKUX [apaMeTpoB, KaK CTaTHUECKUH M JAWHAMUYECKHH YpOBEHb BOABI, IEOUT
MOJI3¢MHBIX BOJIOUCTOYHUKOB, & TAKXKE YPOBHS MUHEPATHU3AI[UH BOJIBI B KOJIOIAX M CKBaXKHHAX.

Pe3yabTaThl ucciieaoBanus, oocy:kaenne. [IpoBereH MOHUTOPUHT MOA3EMHBIX UCTOUHHKOB
00BOJTHEHUS MACTOUIIIHBIX TEPPUTOPUI OTTOHHOTO )KUBOTHOBOJICTBA CyXOCTEITHOM, IMOTYITYyCTHIHHOW U
MyCTBIHHOM 30H 3anagHo-Kaszaxcranckoii oonactu. 1o pesynbraraM MOHUTOPHHTA, IPOBEACH aHATIM3
TEXHUYECKOTO COCTOSIHUSI 758 MoJI3eMHBIX BOJIOWCTOYHHKA, U3 KOTOPHIX 426 COCTaBHIM KOJOIIBI U
332 ckBaxkunbl (Tabmumia 1).

Ta6JII/ILIa 1- CBCILeHI/IH I10 KOJIOAIAaM U CKBAXXWHAM B IIYHKTAX OTTOHHOI'O JKUBOTHOBOACTBA

Ne T KomuuectBo, | ['myOuna, Pa3mepsl, JleOwur, Munepainuza-
BOJ103a00PHOTO 3 3
/I LT M MM oMm’/c nuus, T/am
COOPYKEHHUS
1 | Konomusl 426 1,8-22,5 36-4000 0,02-2,2 0,1-18,5
2 | CxBaxxuHsbl 332 8,0-120,0 40-219 0,02-4,0 0,2-41.3
Bceero 758

W3 oOmiero umcina 00CIEIOBAHHBIX MOJ3EMHBIX BOJOMCTOYHHUKOB B ITYHKTaX OTTOHHOTO
YKUBOTHOBOJICTBA 56 % cocTaBisroT Konoausl, 44 % coCTaBIsIOT CKBaXUHEL. [Ipu aHanm3e CKBaXkuH,
[MOMHMO COOCTBEHHBIX JaHHBIX, MCIIOJIb30BaHbl CBEIACHHS IPEACTABIICHHBIC TJIABAMHU KPECThIHCKUX
XO3SMCTB M MaTepuallbl MPOSKTHO-M3BICKATENbCKUX oOpranu3anuid.O000IeHHbIE CBEICHHUS O
KOJMYECTBE M TEXHMYECKUX XaAPAKTEPUCTHKAX KOJIOALCB M CKBAXKHUH, B JECHCTBYIOIIUX ITYHKTax
OTTOHHOTO JKHUBOTHOBOJICTBA B pa3pe3e paiioHOB U B pa3pe3e MPUPOJHO-NAHANIA(QTHBIX 30H 00JacTH
MPEJICTABJICHBI B BUJIE TUarpaMM Ha pucyHke 1.
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Pucynok 1 — KonruecTBeHHOE COOTHOIIICHHE UCCIICIOBAHHBIX KOJOJIEB M CKBAKUH 3aItajiHo-
Kazaxcranckoii o0nactu: a) B pa3pese paifoHOB o0yiacTu; 0) B pa3pese MpUpOTHO-TaHIIa(QTHRIX 30H
obmactu

Kak BumHO U3 nuarpaMMBbl B paszpes3e NpUpPOJHO-TAHAMAGTHBIX 30H, IpeodIagaronas 4acTh
konoaues 20 % pacnosoxkeHsl B cyxocTenHoi, 58 % B noiymyctbiHHON 1 22 % B MyCTHIHHOM 30HaX.
Uro kacaercs CKBKWH, B CyXOCTEMHOW 30He Haxoxsarcs 55 %, B momymycteiHHON 43 % u B
nycTeIHHOM 2 % cootBercTBeHHO. ECiiu Mo cKkBakMHaM yIeNbHBIA BEC IMYCTHIHHOM 30HBI COCTaBIISICT
b 2 %, TO MO KOJOAIIAM HAaMMEHBIIWH yIENbHBIH Bec HAONIOJAcTCs B CyXOCTEIHOW 30HE, TIC
cocpenotodeHsl Tobko 20 % Bcex koyoaieB o0acTy.

JlaibHeHIIMA aHAJIM3 MOJA3EMHBIX HMCTOYHHUKOB OOBOJHEHHS OCYIIECTBIISICS B pa3pese
CIIEAYIOIMX TPEX OCHOBHBIX IapaMeTpoB: TINMyOMHAa, NEOMT M MHUHEPaIM3auus BOJOHCTOYHHMKA
(pucyHOK 2).
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Pucynok 2 — OCHOBHBIE MTapaMeTPhI HCCIIEJOBAHHBIX KOJIOAIEB U CKBAXXHH 3armagHo-KazaxcTaHnckoi
o0macTu: a) riyOWHA BOJOMCTOYHHUKA; 0) AOUT BOJOMCTOUHUKA; B) MUHEPAIH3AIHsI BOJOUCTOUHUK

Kak BuaHo W3 amarpaMm B oOnacTv NMpeoOsafaloT KoJoAubl riyouHoit 5 — 10 M, mons
KOTOpBIX coctaBinsier 55 % B oOieil cTpykType konojues. Jlons komomaneB rryouHon g0 5 M, 10 —
20 m u 20 — 30 M cocraBasier coorBeTcTBEHHO 23 %, 21 % u 1 %. B obnactu mums 1 Kojomer,
PACIIOJIOKEHHBIM B IMOJYIMYCTHIHHOW 30HE, MMeeT IiIyOuHy Haxomsmuiics B mpemenax 20 — 30 m.
HauGonbmmii ynensHbli Bec 3aHUMaeT bokelopAMHCKUI palioH, TJe KOJINYEeCTBO KOJIOAUEB ITyOHHOM
1o 30 M cocrarisier 32 % Beex konoanes mo obnactu. [1o konomam rayouHon 10 5 M u o 5 10 10 M
muaupyeT BokelopAMHCKUI palloH C yIenbHBIM BECOM COOTBETCTBEHHO B 14 % Bcex KoJo[leB
obnacTu. AHaJIM3 CTPYKTYPHI KOJIOMAIEB 00IacTH MOKa3bIBaeT Mpeobiaganue HeOONIbIMX TIIyONH Ha
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Tepputopuu xo3siictB bokelopaunckoro, Kasranosckoro, Ak:kaukckoro u JKaHraauHCKOro paiioHOB.
I'nmyObuna ckBakuH B oOmactu B cpeaHeM He npesbimraer 100 M. B crpykType ckBaxxuH
MIPEBATTUPYIOT C YAEIbHBIM BecoM 58 % ckBakuHBI TTyOonHOM 10 50 M, KOTOPBIE pacHOI0KEHBI IOYTH
BO Bcex paiionax oOmactu. Jlons ckBaxkuH riyounoir 50 — 100 m m 100 — 200 M cocraBusieT
cootBeTcTBeHHO 41 % m 1 %. B obnmactw s 1 ckBakiHA, PACIIONIOXKEHHAS B CYXOCTCITHOW 30HE
uMeet rnyouny, Haxoxsumiics B npeaenax 100 — 200 m, kotopslit Haxoautcs B BypanHckoM paiiose,
rmyOnHa ckBaxuHbl paBHa 120 merpam. HamGompmmii ymenpHBI BeC MO CKBaXMHAM 3aHUMACT
KazranoBckuii paiioH, rae koimudecTBO ckBaxkuH riayomHour 50 — 100 m cocraBmser 18 % Bcex
CKBaXXHH 110 obactu. [To ckBaxkunam riyouHoi 10 50 M u ot 50 mo 100 M auaupyer KasragoBckwuii
paiioH C yIOenbHBIM BECOM COOTBETCTBEHHO B 25 % Bcex CKBakHMH 007acTH. AHANIM3 CTPYKTYPHI
CKBaXHMH OOJAacTH TOKa3bIBaeT MpeodiagaHne HeOONbIIMX TIIyOWMH Ha TEPPUTOPHUM XO3SHCTB
Axoxankckoro, bokeiiopauackoro, Kasranosckoro, Kaparoounckoro u TepeKTHHCKOTO paliOHOB.

Ilpn ananm3e BOAOOOECIICUEHHOCTH ITACTOWIITHBIX TEPPUTOPUNA OOJACTH Ba)XHO 3HATH
HAIlOJIHSEMOCTh KOJIOALEB, XapaKTEepU3yIoIuecs: 1eOUTOM MOA3EMHOI0 BojoncTouHuka. Kak BugHO
W3 TPEACTaBICHHBIX jauarpaMMm B 3amagHo-Kazaxcranckod oOnacTh juiib B balTepekckoMm,
XKanranuackom un KaparoOuHCkOM paifoHax HMEIOTCS 10 OJHOMY KOJOAIY C BBICOKOH
HATIOTHAEMOCTBIO (C ypoBHeM neOuta Gomee 2,0 m/c). Mimeer Mecto mmpokas aupdepeHuanms
HAaIlOJIHIEMOCTH CKBaKMH B paspes3e paiioHoB. Hambonpmmii ynenpHbI BeC B CTPYKType KOJIOALEB
3aHUMArOT Kojoansl aeourom 0,2 -1,0u 0,1 -0,2 M3/C, X 10J4 cocrasiisieT coorBercTBeHHO 70 % u
13 % Bcex koJoareB o0IacTH, IpHYeM camasi OOoJIbINas X YacTh cocpemoToucHa B bokeiopauHckoM
(32 %), KazranoBckom (19 %) u Arkankckom (18 %) paiionax. J[oJsi KOJOILEB ¢ HAMOIHIEMOCTHIO
1,0-2,0 M%/c B 06meM KonHYecTBe KOJIOALEB cocTaBisier 13 %. MeHee pOU3BOAHTENbHBIE KOIOILIBI
ypoBHeM gebura xoTopeix 10 0,1 M’/c cocpenoToueHsI B AKKAMKCKOM, BOKeiopaHHCKOM,
JKanrammackom, KaHnOekckoM paiioHax.

Jannble 0 3HaueHnU 1e0UTa CKBaKUH B pa3pe3e pailoHOB 001acTu ciadble Mo HAOMHIEMOCTH
ckBaxnH ¢ geburom o 0,5 m/c (27 %) maxomsTcs Ha TEPPUTOPHH AKXKAWKCKOTO paiioHa. B
CTPYKType O HAMOMHAEMOCTH cKBaxuH ¢ geburom 0,5 — 1,0 M*/c cocrasmster 23 % oT ofmero uncia
CKBaXKHH PaifOHOB 0071acTH. MakCHMaIbHOE 9HCIO CKBaXKHH ¢ mokasateneM aebuta 0,5 — 1,0 m¥/c
NpUXOANTCS Ha AxxKaukckuid, boxeiopaunckuii, Kasranosckuii m KapatoOunckuii paitonsl. Jloss
CKBAXMH ¢ HanoauseMmocteio 1,0 — 2,0 M/C M CBBIIIE 2,0 M/c B 0o0IIIEM KOJIMYECTBE CKBaKUH
cocraBiser 53 % u 12 % coorBercTBeHHO. M3 pOM3BEACHHOM TPYNITUPOBKY MO AEOUTY KOJIOMIEB H
CKB)XMH MOKHO CIeNIaTh BBIBOJI, UYTO BCE PAOHBI, HA TEPPUTOPHU KOTOPBIX pa3MeIleHbl KOJOALBI U
CKBa)XUHBI, UMEIOT Pa3Hbli OKa3arenpb Aeoura.

KavecTBeHHBIMHU MMOKa3aTeIIMHU MOJ3EMHBIX BOJI SIBIIsieTCSl X MHUHepaim3auus. [1o ypoBHIO
MUHEpAJIM3aLMH IIOA3EMHBIE BOJBI IOAPA3ICIAIOTCS Ha KaTeropud M BHIbBL. Tak, K KaTeropuu
MPECHBIX BOJl OTHOCATCS YJbTpampecHble, NMPEeCHble M YMEPEHHO IpecHbIE BHIBI, K KaTeropuu
COJIOHOBAThIX — CJa0OCOJIOHOBATHIE, COJIOHOBATHIE W CHIIBHOCOJIOHOBATHIE BHIBI, K KaTeropuu
COJIEHBIX — cNabOCOJIeHBIE M COJICHbIE BHIbI, K KaTETOPHUH MEPEXOAHBIX — KPEMKOCOJIEHBIH BHI, K
KaTeropuM paccojioB — ciadble, CpeHNEe, KPENKHUE, BECbMa KPEIKHE U CBEPXKPETKUE BHUIIBL.

AHanu3 JaHHBIX O 3HAYCHWM MUHEpAIM3alMM KOJOIIEB B paspe3e paioHOB 0O0NacTH
peo6IIagaroT KOJIOIIEI ¢ IIPECHOM Bomoi ¢ munepammsanueit 1o 0,5 u 0,5 — 1,0 v/ (58 %), a Taxxe ¢
OTHOCHUTENIBbHOH conenoBarocThio 1,0 — 2,0 r/n 1 coeHHble ¢ ypoBHEM MHUHEpanu3auuu cBbie 2,0 r/n
(42 %). B crpykType KOJIOAIEB OOJNACTH 10 YPOBHIO MHUHEpaIM3aIlMU MNpeoOaagaeT ypOBEHb
munepanuzauun 10 0,5 r/n (27 %) npecusie u 0,5-1,0 1/ (31 %) cnaboconoHOBaTkIe, OOJIBIIMHCTBO
TaKUX KOJIOJIIEB HaXOMWUTCS B AKXKaWKCKOM, bokeiopamackom, JKanrammackoMm u Ka3ztamoBckom
paiionax (58 % Bcex komnomueB obmacti). CaMble MUHEpaH30BaHHbIC Konomaipbl (cBbime 2,0 r/7)
HaXoIiTCsd B AKKAMKCKOM M BokeHopauHCKOM paiioHax, uto coctaBiseT 61,5 % Bcex KoJojien
obOnactu nmanHOW Kareropuu. Komoampel ¢ ypoBHem mmHepammsammu mo 0,5 r/m, 22 % komxonnes
MPUXOMSTCS Ha CyXOCTENHYIo 30HY, 48 % xomnojueB Ha monymycTeiHHY0 30HY W 30 % Komojma Ha
nmycTeIHHYIO 30HY. C ypoBHeM munepanmzanun 0,5 — 1,0 r/n (31 %) u 1,0 — 2,0 r/n (18 %) xonoxues
NPUXOASTCS Ha CyXOCTENHYI0 30HY, 27 % KOJIOAIEB Ha MONYMYCTHIHHYIO 30HY B 9 % Kono1eB Ha
mycTeiHAYI0 30HY. C ypoBHeM MmHepamusanuu cBeime 2,0 r/m, 11 % xomonieB mpuxonsTcs Ha
CYXOCTEIHYIO 30HY, 69 % KooALeB Ha MONMyyCThIHHY0 30HY 1 20 % KoJo/en Ha MyCTHIHHYIO 30HY.

Takke MpoBeNU aHaIW3 YPOBHS MUHEpaIM3aLMU MOJ3EMHBIX BOJ MO CKBaKMHAM B paspese
paiionoB obnactu. CkBaxuHbl ¢ MuHepanmuzanued no 0,5 r/m cocraBmino 29 % oT BceX CKBaXXWH
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oo6mnactu, 0,5 — 1,0 r/n cocraBuio 13 % ot Bcex ckBakuH obnacth, 1,0 — 2,0 cocraBuio 19 % ot Bcex
CKBakUH obOmnacty u cBbite 2,0 1/ cocraBuino 39 % Bcex ckBakuH obnactu. [IpecHas Boja CKBaXKHH €
ypoBHeM muHepanuzanuu 10 0,5 r/m n 0,5 — 1,0 r/n HaxonsaTcs Ha TeppuTopusx bokeropauHCKOTO,
’Kanubexckoro n Ka3raioBckoro palioHOB.

W3 ckBaxuH ¢ ypoBHeM MuHepamm3amuu Ao 0,5 1/m, 46 % cKBaKMHBI NMPUXOAATCS Ha
CYXOCTEIHYIO 30HY, 51 % CKBa)XKMH Ha MOJYIYCTHIHHYIO 30HY U 3 % CKBa)KMHBI Ha ITyCTBIHHYIO 30HY.
C ypouem wmmuepamuzamuu 0,5 — 1,0 r/m u 1,0 — 2,0 r/n, 68 % ckBakMHBI NPUXOAATCS Ha
CYXOCTEHYI0 30HY, 31 % CKBa)KHHBI Ha MMOJYMyCTHIHHYIO 30HY B 1 % cKBa)knHa Ha MyCTHIHHYIO 30HY.
C ypoBHeM MuHepanuzanuu cbiire 2,0 r/i1, 50 % cKBaXKUH NPUXOIATCS HAa CYXOCTEIHYO 30HY, 48 %
CKBa)KMHBI Ha TOJTYIYCTBHIHHYIO 30HY U 2 % CKBa)XHHBI Ha ITyCTHIHHYIO 30HY.

U3 rpynnupoBKH N0 MUHEpATM3AlU MIAXTHRIX KOJIOIIEB H CKBaYKHH MOYKHO CZ€JaTh BBIBOJI,
YTO BCE BBIAEICHHBIE HAMU TEPPUTOPHAIBbHBIC TPYIIIBI HMEIOT Pa3HYIO CTENICHb MUHEPATH3alU. JTO
CBSI3aHO C IIMPOKOH TEPPUTOPHAILHOW pACHPENEICHHOCThIO 30H, COCTOSIIUX W3 HECKOJIBKHX
paifioHOB, UMEIOIINX, COOTBETCTBECHHO, PA3IMYHbIC MPHUPOIHBIC YCIOBHS M TOPU3OHTHI IMOJ3EMHBIX
BO/I.

AHaIM3 TEXHUYECKOTO COCTOSIHUS TOJ3EMHBIX BOJOMCTOYHHKOB MACTOMIIHBIX TEPPUTOPUI
OTTOHHOTO JKMBOTHOBOJICTBA TIOKa3aJ, YTO B TMYHKTax OTIOHHOTO >XMBOTHOBOJICTBA, KOTOPBIE
HaXOJATCS BOJNM3U HaceleHHBIX MyHKTOB, Ha 100 % ocHaIleHbI 3IEKTPUYECTBOM. B TakMx MyHKTax
JUISL TIOJTbeMa BOJIBI C KOJIOJIEB M CKBAXXHH HCIONB3YIOT DJIEKTPUYECKUE TIyOMHHBIE W JpEHAaKHBIE
Hacockl. B Xome TmpoBedeHWs MOHUTOPHWHIA, BCTpPEYANMCh TMYHKTHI, TIJIe OTCYTCTBOBAJIO
ANEKTPUYECTBO. B 3THX MyHKTax HCHOJB3YIOT OCH3MHOBBIE T€HEPATOPHI, a Ui TMOJBEMa BOJBI
OEH3WHOBbIC MOTOITOMITBI, JICHTOUHBIE BOJIOTIOITbEMHHKH.

CBezieHus MO CO3JaHMI0 MHGPACTPYKTYPBI B MYHKTax OTTOHHOT'O KUBOTHOBOJICTBA B pa3pese
paioHOB 00JIACTH MTPEACTABICHBI B TAOIUIIE 2.

U3 tabnuuel 2 BUAHO, YTO pabOTHI MO YCTaHOBKE COJNHEYHBIX MHaHenel coctasmio 39 %,
YCTaHOBKA 3JICKTPOTCHEPAaTOPOB (MUHU BETPSHBIC CTaHIUK) cocTaBmiio 27 %, paboTsl 1Mo OypeHHIo
CKB)XMH BBITIONHEHO Ha 8 % u 00ecneueHHOCTh KPECThSIHCKUX XO3SIMCTB HAacOCaMH Ui HOAbeMa
BOJIBI cocTaBmio 26 %.

AHanu3 KOHCTPYKIMU KOJIOJIEB IIOKas3aj, YTO W3 OOIIEro KoJu4yecTBa OO0CIeJOBaHHBIX
KOJIOJIIICB YUMTHIBas UX reorpaduyeckoe MEeCTOIOIOKEHHE, TO B CyxXocTenHoi 30He Haxoautcs 20 %,
B MOJIYIYCTBIHHOW 30HE 58 % 1 B mycThIHHOM 30HE 22 % KOJOIEB COOTBETCTBEHHO. B cyxocTemHot
W TIONYITyCTBIHHOW 30HE MpeoOiajaroT KOJIOAUBl IIAXTHOTO THMA — KOJIBIO JKEIne300eTOHHON
KoHCTpyKIiH, auametpom 0,9 — 1,2 mMeTp. B mycThIHHON 30HE B OCHOBHOM KOJIOJIIBI BBIKOTIAHBI U
YKpEIUICHBI IepeBOM (IOCKH, OpeBHa, IUIETCHHBIE TIPYThs), HO, @ TAK)KE BCTPEUAIOTCS KOJOALBL, AJIS
YKPEIUICHHS CTEH KOTOPBIX UCIIONIBb3YIOT METATMYECKHe IrcTepHbl 00beMoM oT 10 1o 20 ToHH.
Tabnuna 2 — CBeaeHus Mo CO3JAaHUI0 MH(PPACTPYKTYPHI B MYHKTaX OTTOHHOTO YXMBOTHOBOJCTBA B
paspese pailoHOB 00JaCcTH

Buaer npoBeneHHBIX paboT
YcraHoBka
Ne AMUHUCTpATHBHBIC Ycranoska
N Bypenue N VYcraHoBka Hacoca JIst
n/n paiioHsl 06macTu COJIHEYHOH
CKBaYKHUHBI 3JIEKTpOreHepaTopa orbeMa
MaHelu
BOJbI
1. | AxKauKkcKHi 18 86 38 36
2. | Baiitepex 7 7 7 7
3. | bokelopauHCKMIA 38 138 100 99
4. | bBypaunckuit - 18 12 12
5. | JKanranuuckuii - 120 95 93
6. | JKaunbekckuit 44 96 113 113
7. | Kazramoscknii 12 67 16 14
8. | KaparoOunckuii 5 20 12 11
9. | CeipbMcKHit 12 103 68 61
10. | TackanuHCKUH 3 7 4 3
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11. | TepekTUHCKHIA 3 22 8 8

12. | Ynarupnayckuit 1 4 2 1

Hroro no obiactu 143 686 475 458

YuutbiBas  BBIINIECKa3aHHOE, B  XOJI¢ MPOBEICHHUS MOHHUTOPHHTA  CYIIECTBYIOIIUX
BOJIOMCTOYHHMKOB, OT OOIIIEro YKcja BOAOUCTOYHHUKOB, 88 % COCTABISIOT KOJOIIBI OTKPHITOIO THIIA,
Y3 HUX IaXTHBIC KOJOMIBI 85 % ¢ ynoKeHHBIMU kKelle300eTOHHBIME KosbliamMu U 15 % konoanes co
cpy0a, T.e. CTCHBI KOJIOIIA YKPEIICHBI IOCKAMHU WM TICTEHBIMH TPy THSIMHU.

IIpoBens aHaaM3 TEXHUYECKOTO COCTOSIHUS KOJIOMIIEB, MPUIILTH K BHIBOJY, YTO OOJILIIIMHCTBO
M3 HUX HaXoAuTCs B XopoimeMm coctossauu (80 %), T.e. HMEIOTCS KPBIIIKH, OTOPOXKEHBI, 00YCTPOEHEI
HABECOM, C YHCTHIMH IOWJIBHBIMU KOpbITaMH. M3 00miero 4wcna o0CIEeIOBaHHBIX KOJOIICB B
HEYIOBIETBOPUTENbHOM cocTossann Haxomares (20 %), He Oropo’KeHbI, TMOWIBHBIE IIIOMIANKH, U
KOPBITA YaCTHYHO Pa3pyIlICHBI.

Bnaromapuoctu. HayuHbie uccieJoOBaHUs U aHAIM3 MOJYYCHHBIX PE3YJIbTATOB BBHITOJHEHBI B
pamkax HTIT TIII® BR06249365 «Co3manne BBICOKOMPOAYKTUBHBIX MACTOWIIHBIX YrOOUH B
yenoBusix  CeBepHoro m 3amamHoro KazaxcraHa W WX pallMOHANBHOE HCIIOJIB30BAaHUE» TIO
Meporpuatuio  «Pa3paboTath HayYHO-OOOCHOBAaHHBIE pEMIEHUS 10 ONTUMAIBHBIM  YCIOBHUIM
OpraHuU3aliu 00BOHEHUs macTouI 3anaaHo-Ka3zaxcranckoit o0macTmy.

3akaouenue. OCHOBHOW 3amadell TPOBEACHHBIX WCCIEIOBAHUHA SIBIIETCS pa3paboTKa
npuemMoB 3¢ddekTuBHOrO o00BomHeHHMs mactOmiy PecmyOnmkm Kazaxcran ¢ MCHONb30BaHHEM
Mo3eMHBIX BoA. [IpoBerieHHBIE Hay4yHBIE MCCIENOBAHUS TOKA3alli, YTO MAJOBOJHBIC MACTOWIIHBIE
TEPPUTOPUST C HU3KAM YPOBHEM HAIMOJHSIEMOCTH TIOJ[3EMHBIX BOJIONCTOYHUKOB ¥ BBICOKHMU
MTOKa3aTeNIIMA MHUHEPATU3AlMKA TIOJ3€MHBIX BOJl B IyHKTaX OTTOHHOTO >KMBOTHOBOJCTBA SIBIISICTCS
OCHOBHBIM (DAaKTOPOM, BJIMSIOUIMM HA YBEIWYCHHE MPOJYKTHBHOCTH OTTOHHOTO JKUBOTHOBOJICTBA. B
CBS3M C OTHUM, HaMH TpeIjaracTcs ajlbTEePHATUBHBIH cmoco0 d(OQPEKTHUBHOTO OOBOTHCHHS
MaCTOUIIHBIX TEPPUTOPHI OTTOHHOTO JXHUBOTHOBOJICTBA C MCIIOJIB30BAHMEM MOA3EMHBIX BOJ, Ha
OCHOBE KOTOpOTO IOJaHa 3asBKa HAa OOBEKT WHTCIUICKTYAITHbHOW COOCTBEHHOCTH, HAXOMSIMIAscs Ha
skcnepTtuse B PI'TI na IIXB «HauuoHanbHBIH HHCTHTYT MHTEIJIEKTyanbHOH coOctBenHocTH» KITUC
MIO PK.
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TYHIH

CoHFBI JKBUIIApPhl Cy PECYpCTapbIHBIH CapKbLIy Mocelieci allaHAayIIbUIBIK TYFBI3ABL. Erep
OypbIH Cy Maceseci MaHbI3Ibpl OoJica, OYTiHAE OJ aybul IAPYallbUILIFBIHBIH OEJICCHII JaMybIHa
OaiiTaHBICTHI OJIaH JIa OTKIp XKoHe ©3eKTi 0oya Oactansl. OChiFaH 0aHITaHBICTHI KEP aCThI CYJAPBIHBIH
KOJIIaHBICTaFbl KOpJIapblHA CHIIaTTamMa Oepy, OJapAbl MaigalaHyJbIH KOJIAHBICTAFbl TOCIIACPiH
KapacThIpy JKOHE CYBI a3 JKAWBIIBIMIBIK ayMaKTapAbl CYMEH KaMTaMachl3 €TLTIN JKaTKaH omicTepiH
Tanmay Kaxer. HopmarTuBTik Tamantapra CoWKec JKaWbUIBIMIAPIbI CYIAHABIPY YVIIIH CyMEH
JKaOIBIKTAay KO3IEpiH TaHaay CaHWUTApIIBIK HOpMaapra Colkec O0O0myhl THic. Makanmama skep acThl Cy
KO3JIepiHiH TEeXHUKAIBIK JKalH-KYHi KapacThIPBUIBII, OJIApAbI Cy TONTHIPY ISpeKeci MEH MHUHEpaIaHy
JIeHreil OoWbIHIIA Tajmay >Kyprisinmi, coHmaii-ak bateic KaszakcTaH OOJBICHIHBIH JKaWbLTBIMIIBIK
ayMakTapblH CyIaHAbIpy Macenenepi OasHmanmabl. JKypri3iireH FBUIBIMH 3€pTTEYNepli Tannay
OONBICTBIH KYpFaK Jajna aiMarbl ©3CHIEp, KaHalmap »JKOHE KOMAHW TOFAHAAPHl CHUSKTHI
KAMBUTBIMIApIbl CYMEH KaMmTaMachl3 eTYAIH amiblK Ke3JepiH MaimalaHyMeH CHIIAaTTaNIaThIHBIH
kepcerti. IlleneiT alimakTa >KalbUIBIMIAPIBI CYJNAHIBIPY HETi3iHEH >Kep acThl CyJapblH NaianaHy
eceOiHeH JKy3ere acelpburybl THic. Cyapy-CymaHApIpy XKYWeJepiHiH ocep eTy ailMaFbIHIarbl
ayMakrapa skaHyapiapibl YCTay OPBIHIAPbIH KAMTaMachl3 €Ty JKa0JbIKTAJIFaH Cyapy ajaHapbl Oap
Cy XWHaKTay OacceWHIepiH opHaTy eceOiHeH JXKy3ere achphbliaabl. MyHIal mIenriM TYTHIHYIIBLIAD
YILIH ic )KY3iHJIE HETI3/Ie/ITeH XKoHe YHEMIi OOJIBIN TaObLIAbI, IETeHMEH CYJIbIH CallachlH CAaHUTAPIIBIK
HOpMaJIapIbIH TaJlallTapblHa OaphIHIIA COUKEC KEJIETIH MeHTeiIe YCTal Typy Maceseci Kalaipl.

Makanana ep acTbl CYJapbhIHBIH CY KMHAY KYPBUIBICTAPBIH TalJay HEri3iHae Koijaa Oap cy
pecypcTapbIiHBIH CaHBIK JKOHE CalaliblK CHITaTTaMallapblH Oarajiay YIIiH JKYPTi3UIreH KabUIbIMIBIK
ayMakTap MOHMTOPHHIIHIH HOTIKeJEepl KeNTipiireH.

Tyiin ce3dep: bamvic Kazaxcman o001vicol, ayoanoap, HCAUbLILIM, CV KO3i, WAXMAIbLIK
KYObIKmap, mymikuli Kazelkmap.
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BJIMSIHUE MHCEKTULIUIHBIX CUCTEM 3ALUTHI PACTEHUI KAPTO®EJISI HA
MOBPEXKJIAEMOCTb PACTEHUI KOJIOPAJCKHUM KYKOM M XO3SIIICTBEHHO
3HAYUMYIO IPOJYKTUBHOCTb KAPTO®EJIbHOI'O ATPOLIEHO3A

AHHOTAIMUA

HccnenoBanust W mpakTHKa NOATBEPAMIN S()(QEKTUBHOCTh TPUMEHEHHS WHTEIPUPOBAHHON
CHCTEMBl 3alIUThl KapTodens, KOTOpas BKIIOYAECT [AWAarHOCTHUKY BPEOHBIX OPraHU3MOB,
(pUTOCAaHUTAPHBIA MOHHUTOPHWHT, TMPOTHO3 IMPUMEHEHHsS KAapaHTHHHBIX W MNPO(QUIAKTUIECKUX Mep
3alIUTBl PACTeHUH; cobironeHne ceBooOOpoTa, OTOPAKOBKY OOJBHBIX KIyOHEH, MpOTpaBiIMBaHUE;
BBIOOp YCTOMYMBBIX K BPEOHBIM OpPTaHM3MaM COPTOB M THOPHUIOB, CBOCBPEMEHHOE U KaueCTBEHHOE
[IPOBEIEHHE BCEX arpoTEXHHYECKHX IPUEMOB BO3lenbIBaHMA Kaprodens. s momydeHus
SKOJIOTUYECKM YHMCTOM NPOAYKLIMH, A TakXke JUIsi NPEJOTBPALLEHUS BPEOHOTO BO3ICHCTBUSA
NECTULMIOB, Ha TOYBEHHbIE OPraHU3MBI U OKPYKAIOLIYI0 Cpely LenecooOpasHO HCIOIb30BATh
9KOJIOTH3UPOBAHHBIE CHUCTEMBI 3alUThI KapTodens oT OonesHeid u Bpegutened. OmuH M3 mMyTel

187



9KOJIOTH3aLMU-CHIDKCHHE TECTUIIMIHON HArpy3Kd 3a CUET 3aMEHbl XMMHUYECKHX CPEACTB OOpHObBI
OMOJIOTHUECKMMHU TIperapaTaMd © HMHAYKTOpaMH HMMMYHHTETa YCTaHOBJEHA OHMOJIOTHYEcKas
3¢ (GEeKTUBHOCTh HHCEKTULIMIOB HA PA3BUTHE KOJIOPAACKOr0 XKyKa, JUYMHOK U CTENEHb MOBPEKICHUS
uMH pacteHuid kaprodens. [Ipy npuMeHeHNH WHCEKTUIIMIOB MIPOTHB UMAro 1 JINYMHOK KOJOPaICKOro
XyKa YCTaHOBJICHAa yCTOWYMBOCTh M KaYeCTBO KIIyOHEH KapTodes.

[IpumeHeHne MHCEKTHLHIOB IO3BOJSIET KOHTPOJIHMPOBATH YHCIEHHOCTh BpEOUTENEH, UTO
CIIOCOOCTBYET YBEIMUYECHUIO yposkaiiHOocTH. OCOOEHHO Ba)KHO HCIIONB30BaTh MHCEKTULUABI B Hayaie
BEreTalny, Korjia pacTeHusl Hanbonee ySI3BUMBI K aTake BpeAuTeNeil. 3a cueT 3aluThl pacTeHUH OT
BpPEIHBIX HACEKOMBIX CHIDKACTCS BEPOSTHOCTh MOBPEXKICHUS KIyOHeH M crebieil, 4yTo B HTOre
MPUBOJIUT K 00Jiee BBICOKOMY KOJIMUECTBY U Ka4eCTBY ypOXKas.

Kniouegvie cnoea: xapmogens, Koaopaockuii JCyK, JIUYUHKU, CUCHEMbl UHCEKMUYUOO0s,
YpooicaiHocmy

ANNOTATION

Research and practice have confirmed the effectiveness of applying an integrated potato
protection system, which includes the diagnosis of harmful organisms, phytosanitary monitoring,
forecasting the use of quarantine and preventive plant protection measures; compliance with crop
rotation, rejection of diseased tubers, seed treatment; selection of varieties and hybrids resistant to
harmful organisms, and timely and high-quality implementation of all potato cultivation agronomic
techniques. To obtain environmentally clean products, as well as to prevent the harmful impact of
pesticides on soil organisms and the environment, it is advisable to use ecologized systems of potato
protection against diseases and pests. One of the ways to ecologize is to reduce pesticide load by
replacing chemical control agents with biological preparations and immunity inducers. The biological
effectiveness of insecticides on the development of the Colorado potato beetle, its larvae, and the
degree of damage they cause to potato plants has been established. The use of insecticides against
adult and larval Colorado potato beetles ensures the resistance and quality of potato tubers.

The application of insecticides allows for controlling the number of pests, which contributes to
increased yield. It is especially important to use insecticides at the beginning of the growing season
when plants are most vulnerable to pest attacks. By protecting plants from harmful insects, the
likelihood of damage to tubers and stems is reduced, which ultimately leads to higher gquantity and
quality of the harvest.

Key words: potatoes, Colorado potato beetle, larvae, insecticide systems, yield

Beenenue. Ctpaterust 60psObI ¢ TAKUM OMACHBIM BpeauTeieM KapTodesst Kak KOJOopaacKui
KYK IOJDKHA 0a3MpoBaThCd Ha CHCTEMax 3AIIMTHBIX MEPONPHUATUH, HE BBI3BIBAIOIINX BCIIBIIIEK
MacCOBOTO Pa3MHOKEHHSI U 3aMEJUISIONINX MPOLIECChl BHYTPUBUIO0BO# n3mMenunBoctH [1, 2, 3, 4, 5].

Ilo nanHBEIM MHOTHX Y4€HBIX KapTOoQelneBOIOB, OecceMeHHbIe B TeueHHe 15 mer oOpaboTkm
KapTodenss MUpEeTpOuaaMu, MPUBOIAT K TOSBICHUIO BHICOKOPE3UCTEHTHOW K HUM PAchl BPEIHUTEIS.
ITosTOMy IIPOTHB JIMYMHOK IIEPBOTO BO3PACTA, KAK CUMTAIOT MHOTHE yu&HbIE, HEOOXOIUMO IPOBOAUTH
00paboTKy HHTMOUTOpPaMHU CHHTE3a XUTHHA (MaT4, COHET | JIp.) WK ABEe 00paboTKU OaKTepUAILHBIMU
(kosopazo, HOBOAOpP, OWKOJ M [1p.) HpemapataMM ¢ HHTepBajgoM 8 cyTok. Eciu 4YHCIEHHOCTH
Bpenutens depe3 2-3 Helenu Bce ke OyleT BelMKa, TO clielyeT NPUMEHUTbh OJWH U3 IpenapaTroB
KJIACCOB: HEPEHETOKCHMHOB (MOCHMIaH, 0aHKoxd), (EHUINUPA30JIOB (PEreHT) WIM aBEPMEKTHHOB
(puroBepm) [6, 7, 8, 9. 10]. Bricokas sKojoruyeckas MIACTHIHOCTh U IUIOJOBUTOCTh, CIIOCOOHOCTh
HOIYJISIIMK  BhIpa0aThiBaTh yCTOWYMBOCTh K TOMY HJIM MHOMY WHCEKTHLMAY B TedeHue 4-5 ser
JeTIal0T 3a7ady PeryIupOBaHus YUCICHHOCTH U BPEAOHOCHOCTH KOJIOPAICKOTO JKyKa OUY€Hb CI0KHOM.
[losToMy Ha OCHOBE HMEBINUXCS MpeNapaToB  HCCIENOBATENSIMH  ObUIM  pa3paboTaHbI
AQHTUPE3UCTCHTHBIC CHCTEMBI 3alllUThl PACTEHHH KapTodens OT KOJIOPAICKOro >KyKa, KOTOpHIE B
OIPE/ICICHHON CTENEHH MO3BOJIMIM CHU3UTh YHCICHHOCTh UMAaro B arporieHose kaprodens [11, 12].

B cBs3u ¢ stum B 2020-2022 rr. HamMu TPOBOIMINCH HCCIENOBAHHS IO CPaBHUTEIHLHOU
OLIEHKE pa3pa0OTaHHBIX AaHTHPE3UCTEHTHBIX CHCTEM 3alllUThl PACTEHHU KapTOQels OT KOJIOPaICcKOro
XKyKa W TOBBILIEHUS] yCTOMYMBOCTH M NPOLYKTUBHOCTH KapTO(enbHOTo arpodurolneHos3a B 3anagHo-
Kazaxcranckoit 005acTu B yCIOBHUSIX PE3UCTEHTHOCTH KOJIOPAICKOTO JKyKa K MHCEKTHIUIaM. B cxemy
ombITa OBUTH BKJIIOYEHBI CIIEAYIOIINE BapUaHThI: 1 - pacTeHHsl ONPBICKUBAINCH BOAOM, 2 - pacTeHUs
oOpabaTsiBaKCch B (ha3bl BCXOJI0B, OYTOHU3AIMH — [IBETCHUS, KIIyOHEOOpa30BaHUSI MHCEKTUIIM/IHBIMH
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CHCTEMaMH.

Lens wuccnenoBaHuii: W3y4YWTh BIMSHUE WHCEKTHUIHMIHBIX CHUCTEM Ha IOBPEKIAEMOCTD
pacTeHuii KapToderns KOJIOPaICKUM KyKOM U UX JIMYUHKAMH U IPOLYKTUBHOCTH KapTOQEIIs.

3agauyu  WCCIIEIOBAaHMN:  OMpPEAENHTh  OHWONOTMYECKYl0  3(PQEKTUBHOCTh  Pa3IUYHBIX
MHCEKTHIMIHBIX CHCTEM Ha HMaro M JHMYMHOK KOJOPAICKOTO JKyKa, CTEHNEHb IOBPEXKICHHS
HaJ[3eMHOM Macchl B pa3Hble (a3bl pa3BUTHA KapTOQesl U UX BIMSHHE Ha POPMUPOBAHUE ypOKasl.

MatepuaJjibl M1 MeTOAbl HcciIe0BaHUsA. B ombiTax kapTodens pa3Memany Imocie mapa B
YCIIOBUSIX OpOIIeHHs. 350JeBYI0 BCIAIKy MPOoBOIUIN Ha Tyouny 27-30 cm. 1oz 3s01eByro Bemamky
BHOcuin cymepdocdar (120 kr/ra 1.B.) u XopucThiii kamwii (60 kr/ra a.8.). BecHO# 0THOBpEMEHHO C
KyJbTUBALMEH BHOCHIM aMMHavHyto cenutpy (60 kr/ra 1.B.).

OO0paboTka 1MOYBBI 1OJ KapTodedb BECHOW: PaHHEBECCHHSS KyJIbTHUBAlLUSA, O€30TBAIbHOEC
prixsierre Ha 27-30 cM u O0poHOBaHUE MEPEA MOCAAKOH.

Cxema mocagku 70x35 cm, macca kiny6Heit 50-80 r, rinyOuna 3azenku kiayOHe# 6-8 cm. B
MEPHOJT BEreTaly KapToQess MoJie COAEPKAIOCh B YHCTOTE OT COPHSIKOB M PBIXJIOM cocTOstHUH. [1o
HEOOXOAMMOCTH TPOBOIMIN IOTHBBL, HOpMa momuBa 450 m%/ra. BBHIy HEyCTOMYMBOrO BOJHOTO
OajaHca CpPOKHM IOJMBA €XKEroJHO MEHMIHCh. BIaXHOCTH MOYBHI HOAJCPIKUBATIACH IOJIMBAMU Ha
ypoBHe 75-85% HB, a B Hauane ypsinanus 6otBsl — 70-75% HB.

C menpio coOmrofeHUsT cxembl pasMmermeHus pacreHuit (70x35 cm) mocaaky u yOOpKy
MPOBOIUIN MEXaHU3UPOBAHHO.

[lpn mpoBeneHNH TOJICBOTO OMBITA IO BIMSHUIO HWHCEKTHIUAOB KaK CPEICTBO 3aIUTHI
KapTodens Ha MOBPEKAAEMOCTh PACTEHHI KOJOPAJACKUM KYKOM W TPOJYKTUBHOCTH KapTOQEIBLHOTO
arpoIeHo3a NCI0JIb30BANIACH CIICIYIONIAs CXeMa, B KOTOPYIO OBLIN BKIIIOUCHBI CIICTYIOIINE BAPHAHTHI:

1 - pacTeHus ONpPBICKUBAIUCH BOJOH, 2 - pacTeHusi oOpabarbiBamuch B (ha3bl BCXOOB,
OyTOHM3aIMM — [BETEHHS, KIyOHeoOpa3oBaHMS pa3HBIMH HHCEKTHUIHMAHBIMH CHCTEMaMH C
PEKOMEHIOBaHHOW HOPMOI pacxoia Ha KyJIbType KapToQels.

Kputeprem oneHkr 000# TEXHOJIOTHH BO3JENBIBAHUS KYJIBTYPHI SBISICTCS YPOXKail, HO MpH
3TOM OH JIOJDKEH OBITh SKOHOMHYECKH OTpaBIaH.

Pe3yabTaTthl HCCJIeI0BAHMA M O00CYyXKIeHHe. AHTHPE3WCTCHTHBIE CHCTEMBI 3allUThI
pacteHuii kapTodess OT KOJOPaACKOro KyKa, MO3BOJIMIN CHU3UTh YHCICHHOCTh UMAaro B arpoleHo3e
kapTodens (tabnura 1).

Tak, B meproa BCXOAOB KOJMYECTBO MMaro (IIT/KycT) kojiebanock mo BapuanTam ot 0,2 mo
2,3. Haubonpiiee konmdecTBO uMaro (WIT/KycT) OTMEUEHO B KOHTPOJBHOM BapuaHTe (06e3
nHCcekTHIHI0B) Ha 0,4-2,1 mt/KycT GosbIlie, YeM B BapHaHTaX ¢ IPUMEHEHHEM WHCEKTHIIH/IOB.

Ta6m/1ua 1 — YHCIeHHOCTh, UMaro KOJIOPAaACKOI'0 KyKa MOCJIC MMPOBEACHUSA 3allIUTHBIX MepOHpI/IﬂTI/Iﬁ
(2020 r)

KonuuecTro, mT/KycT
B KiryOne-
ApUaHTHI OTbITA Byronusanusi-
Bexoner obpa3oBaH

[[BETCHUE e
KoHTposb (pacTeHus ONPHICKUBAINCEH BOIOH) 2,3 1,8 14
Hutkop, 25% x.3. (0,16;/ra) +urkop, 25%, k.3. 1,9 1,2 0,6
(0,167/ra) + 6ankoi, 50% c.m. (0,25kr/ra)
Kunmuxce, k3. (0,21/ra) +Hoankon 50%, c.a. (0,25kr/ra) + 1.8 1.4 0,5
orokcnbarmumH, IT ( BA-1500 EAAT) (2k1/ra)
Cymu-anba, k.3. (0,2551/ra) + akaprn, 0,2%, k5. (1 1/ra) 1,7 0,4
+ orroxcubarms, 1T (BA-1500 EA/Mr (2 kr/ra)
dacrax, k9. (0,1 n/ra) + 6anxomn, 50% c.. (0,25 kr/ra)+ 1,6 1,2 0,2
akapus, 0,2% x.2. (1 w/ra)
Kapam, k». (0,1i/ra) +oankon 50%, c.ai. (0,25 xr/ra) 15 1,3 0,1
+akapuH, 0,2% k3. (1)7/ra)
Barxo, 50%, c.m. (0,25 kr/ra) + akaprn, 0,2% k.5. (11/Ta) 1,2 0,4 0,1
+ akapus, 0,2% k3. (Li/ra)
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burokcnbarpumis, TI(BA-1500 EAM) (2 xr/ra) 1,6 0,6 0,3
+0ankon, 50% c.a. (0,25kr/ra) +ouTokcuOarpnmH, 11

(BA-1500 EA/mr) (2 kr/ra)

Axapu, 0,2% k. (1 a/ra) +6amkon, 50% ca. (0,25 0,9 0,1 0,1
kr/ra) + akapus, 0,2% k.3. (1i/ra)

Axapum, 0,2% k3. (li/ra) + koudunop, B.p.k. (0,11/ra) + 0,4 0,1 0,0
axapus, 0,2% k.3. (1;1/ra)

Kondumop, B.p.k. (0,151/ra) +6ankos, 50% c.m. (0,25kr/ra) 0,2 0,1 0,0
+xondunop, Bp.k. (0,11/ra)

[Tpumeuanune. B kaxxayio cucreMy BXOIMJIO TPH MHCEKTHILMIA, KOTOPbIe BHOCWJINCH: MEPBbIi - B a3y BCXO/OB,
BTOpPO#i - B (pazy OyToHU3aUMA-IIBETCHUE, TPETHH - B a3y KIIyOHeoOpa3oBaHHS.

HanMenbluee KoaM4ecTBO MX OTMEUCHO Ha BapuaHTe, TAe MPUMEHsJIAach cucTeMa KOH(QHUAOD
B.p.K. + OaHkoa + koHPuIOp B.p.K., Ha 0,2-1,7 mIT/KycT MEHbIE, YeM Ha JIPYTrUX BapHaHTax, TIe
NPUMEHSITUCh HHCEKTUIMABL. Hanbonbimas yncnennocts umaro (1,9 mr/kycr) oTMedeHa Ha BapuaHTe,
IrJie IPUMEHSUIACh CUCTeMa IIMTKOp + 1uTKop + Oankon, Ha 0,1-0,7 mt/kyct Gonbliie B CpaBHEHHU C
JOPYyTUMH BapHaHTaMH C NPUMEHEHHEM HMHCEKTHIUAOB M Ha 0,4 IIT/KycT MEHbLIE MO CPaBHEHHIO C
KOHTPOJIEM.

B nepuoza OyroHuszauus - 1BeTeHHE HAOJIIOAAETCS YMEHbIIEHHE YUCICHHOCTH UMAaro Ha BcexX
BapHaHTax, B KOHTPOJIbHOM Bapuante Ha 0,5 mt/kyct, B octanbHbIX BapranTax — Ha 0,1-1,0 mt/kycr.

HauMenbpiiee KoaumuecTBO WX OBIJIO IIPU NPUMEHEHWH CHUCTEMBbl KOHGuIop + OaHkon +
koHpuaop. KonmyecTBo MMaro ymMeHbIIanoch B JBa paza. YHCIEHHOCTh UMaro B 3TOT MEPHOA TpHU
MIPUMEHEHUH CHUCTEMBI akapuH + OaHKOJ + aKapuH M akapuH + KOHQUIOp + akapuH U KOHGHUIOp +
Oankon + koH¢umop. beula ommHakoBoit m cocraBimsa 0,1 WT/KycT, HO MpH TEpPBOH cUCTeMe
YUCJICHHOCTh CHHU3WIAach B 9 pas, mpu BTOpoi - B 4 pasa, mpu mocieanei B 2 pasza. B ¢dase
KIIyOHeoOpa3oBaHusl HaOIromaeTcs AajbHEHIIee CHW)KEHHUE YHCICHHOCTH HMMaro. B KOHTpoisHOM
Bapmuante Ha 0,4 mT/KycT, B octaibpHbIX BapranTax Ha 0,1-1,2 mr/kycT.

[Ipu nmpuMeHeHNN WHCEKTULHMIHON CHUCTEMBl akapwH + KoH(UAOp + akapuH u KoH(puUmop +
6aHkoa + KOH(GUAOP B 3TOT MEPHOJ] MMaro BooOmie He oOHapyXeHO. B ocCTampHBIX BapHaHTax C
MMPUMEHEHNEM MHCEKTHUIIUAO0B UMaro oOHapyxeHo B komuuectBe 0,1-0,6 mT/kycT, 94TO MEHbIIIE, YeM B
KOHTPOJIbHOM BapuaHTte Ha 0,8-1,3 mr/Kycr.

AmnanornyHasg 3akoHOMepHOCTh HaOmronanace B 2021 rogy B Oopnlbe ¢ JIMUMHKAMH
(tabnura 2).

Uucnennocte mmaro B 2021 romy Obuta Heckonpko Hmxke, yeM B 2020 roxy. Tak, B
KOHTPOJIbHOM BapuaHTe B (pa3y BCXOJOB YHCIEHHOCTh MMaro ObUIa HIDKE, YeM B TPEABLIYIIHNA TOJ
Ha 0,2 wr/kyct, B ¢a3y Oyronumsanus-userenue - Ha 0,1, a B mepuox xiryOHeoOpa3oBaHus Obuia
TaKOM Xke.

Ha uncexkTMuMaHOM (¢oOHE YHCICHHOCTh MMaro B MEpPHOJ BCXOJOB Obla HIDKE, YeM Ha
koHTposbHOM (oHe Ha 0,3-2,0 mr/kyct. Hanbonpmas uncnennocts umaro (1,8 mr/kyct) oTMeueHa
IPU CHUCTEME LUTKOp + LUTKOp + OaHKOJ, a HauMeHbllee NpU cucreme KoHpuaop + OaHkom +
koHpumop ( 0,1 mr/kycr).

B mampuefimmem HaOMIOMAeTCS CHIDKCHHE YHMCICHHOCTH MMaro BO BCEX BapHaHTax. B mepuon
OyToHM3aLusA-IBETCHHE HauOONbINAs YHCICHHOCTh OTMEYEHa Ha KOHTPOJBHOM  BapHaHTe
(1,7 mrr/kycr). CHWKEHHE YUCICHHOCTH MMaro Ha MHCEKTHHUIHBIX (oHax cocrasiser ot 0,1 no
1,3 wr/kyct. [Ipn mpuMeHeHU: CUCTEMBI KHHMHKC + OaHKOJ +OUTOKCHOALMIUIMH U CUCTEMBI Kapars +
0aHKOJ + aKapWH YHMCICHHOCTh HMMaro B 3TOT Iepuon cocraBisier 1,3 MmT/KycT, 4To OOJIbIIC B
CpPaBHCHUH C JPYTUMH HHCEKTULMIHBIMH cucTemamu Ha 0,1-1,2 mr/kyct. Hammenbmieit Obiia
YHCIEHHOCTh UMaro, Kak 1 B MPEIbIAYIIEM IOy IIPU CUCTEMax akapuH + 0aHKOJ + aKkapuH, akapuH +
KoH(UAOp + akapuH 1 KoHPUAOp + OaHKON + KOHDHUIOP.

Ta6m/1ua 2 — YuceHHOCTh UMaro KOJIOPAACKOI'O XYyKa MOCJIC TPOBCACHUS 3allIUTHBIX MepOHpI/IHTI/Iﬁ
(2021 r)

KomnundecTBo, mt/KycT
Byronunzanus Kiy6ne-
-IIBETECHUE | 0Opa3OBaHHE

BapuanTts! onbiTa
Bcexoabsr
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Kountpons (pacTeHus onphICKUBATUCH BOJOM) 2,1 1,7 1,4

IMutkop, 25% k3. (0,16 n/ra Y+iwrkop, 25%, k3. (0,16 w/ra + 1,8 1,2 0,7
6anxoi1, 50% c.1. (0,25 kr/ra)

Kunmuke, k.. (0,2n/ra)+6ankon 50%, car. (0,25 xr/ra)t+ 1,6 1,3 0,5
onokcuoamm, 1T ( BA-1500 EA/Mr) (2 kr/ra)

Cymu-anba, k.2. (0,251/ra) + akapun, 0,2% k5. (la/ra) + 1,6 1,2 0,4
ourokcubarmumH, I1 (BA-1500 EA/mr (2 kr/ra)

®acrak, k.23. (0,1 wra)t+ 6Gamkon, 50% ca. (0,25 kr/ra)+ 15 1,2 0,2
axapuH, 0,2% k.. (1;1/ra)

Kapam, x». (01  mraytbamxon, 50%  cum. 1,5 1,3 0,2
(0,25 kr/raytaxapus, 0,2% k.5. (1 11/ra)

Banxoi, 50% c.11. (0,25 kr/ra)+akapun, 0,2% k.5. 1,1 0,3 0,1
(1n/ra Ytaxapun, 0,2% k.. (1 1/ra)

Burokcubarmmms, IT (BA-1500 EA/Mr) (2 kr/ra)+6ankon, 14 0,7 0,4

50% c.ai. (0,25kr/ra) + Ourok-cubarumH, [1 (BA-1500
EA/Mr) (2 kr/ra)

Axapus, 0,2% k3. (1 n/ra) +6ankoi, 50% c.m. 0,8 0,1 0,1
(0,25 kr/ra yt+akapun, 0,2% k.. (1 s/ra)

Axkapun, 02% k5. (1  wra)ytkonpumop, B.p.K. 0,4 0,1 0
(0,1 n/rayt+axapun, 0,2% k.5. (1i/ra)

Koupumop, Bpk (01 wraytdankon, 50% ca 0,1 0,1 0

(0,25 kr/raytkoudumop, B.p.k. (0,151/ra)

HpHMeanI/Ie. B KaXAYI0 CUCTEMY BXOAHWJIO TPU MHCEKTHUIHAA, KOTOPbIEC BHOCUJIUCH: HepBLIfI - B (1)3,3}/ BCXOI0B,

BTOPO#1 - B (pazy OyToHU3aUMA-IIBETEHNE, TPETHH - B a3y KIIyOHeoOpa3oBaHMUS.

B nepuon kinyOHeoOpa3oBaHUs YHMCICHHOCThH MMaro 10 BapuaHTtaM kojebamack oT 0 1o
1,4 wr/kyct. Hambonpmeld oHa Obula Ha KOHTPOJBHOM BapHaHTe, a HE OOHApyKEHO MpH
HCIOJIb30BAaHUU CUCTEMbI HHCEKTUIUIOB aKapHH U KOH(PHUIOP.

Hecmotpss Ha HeKoTOpble OCOOCHHOCTH TOTOAHBIX YycioBuil BecHbl 2022 roma oOmias
3aKOHOMEPHOCTh 3aCelICHHUS] PACTCHUH KOJIOPAJCKMM KYKOM M €r0 YHCIEHHOCTh OCTaJIaCh MPUMEPHO
TaKo# e, Kak U B MPEAbIAYIIHe Tobl (Tabnuia 3).

B a3y Bcx010B YMCIIEHHOCTh UMAro 1o BapuaHtam kojebanack B npenenax 0,1-2,4 mr/kycr.
Haubonbmas 4YucIieHHOCTh Oblla Ha PACTEHHAX KOHTPOJILHOIO BapHaHTa, a HaWMEHbIIAs MpU
o0OpaboTke koH(puAOpoM.B mepuon OyTOHW3AIMU-IIBETEHUST M KIyOHEOOpa30BaHUsS HAOJACTCS
aHaJOrMYHas 3aKOHOMEpPHCTh. HoO Ha KOHTPOIBHOM BapHaHTEC YHCICHHOCTh WMaro B MEPUOJ
OyTOHHM3AIMU-IIBETCHUs coCcTaBiseT 2,3 mT/KycT, uro Ha 0,4-2,3 mT/KycT OoJibIlle, YeM Ha BapHaHTaX
C MPUMEHEHNEM HHCEKTHIHAO0B. Hanbopmas dnucieHHocTs uMaro mr/kyct (1,9) mabmomaercst mpu
CUCTEME LIUTKOP + IUTKOp + O0aHKo/I. Pe3koe CHUKEHHE MMaro OTMEUEHO MPU MPUMEHEHUH CUCTEMBI
aKkapuH + 0aHKOJ + akapuH W akapuH + KoHbugop + akapuH (0,1 mT/KycT), a M0 cuctemMe KoHpumop +
0aHKOJI + KOHDUIOP UMAro kKyKa He 0OHAPYKEHO.

B mepuon ximyOHeobOa3oBaHMS HAOIOMAETCS YMEHBIIICHUE YHCICHHOCTH HMaro BO BCEX
BapHaHTax.

Ha pacreHusix KOHTPOJBHOI'O BapHaHTa UX YUCICHHOCTh coctaBisaeT 1,9 mt/kycr, yto Ha 1,1-
1,9 mt/kycT Oonbliie, YeM Ha BapUaHTaX ¢ MPUMEHEHUEM WHCEKTUINIOB. HanOombpimas 4ucieHHOCTh
umaro (0,8 mT/KycT) B 3TOT MEpHOI OTMEYEHA TPH NPUMEHEHHM CHUCTEMBI IIUTKOP + IMTKOp +
6ankod, Ha 0,3-0,8 mt/kyct Oomble, 4eM Ha OCTaIbHBIX BapHAHTAX C MPUMEHEHHUEM HHCEKTHIHIIOB.

[Ipu npumMeHeHUU CUCTeMBbI 0aHKOJ + akapuH + akapuH HaineHo Bcero 0,1 mit/kycr, a pu
cucTeMe Kapars + akapuH + akapuH - 0,2 mT/KycT UMaro.

Tabnuma 3 — YUncIeHHOCTh UMaro KOJIOPaJCKOTO KyKa ITOCIie TIPOBENCHUS 3AIMTHBIX MEPONPHUATHI
(2022 1)

KonuuectBo, mt/KycT

BapuanTs! omnbiTa byronuzanus- Kiy6ne-
Bexonst
IIBETCHUE obpaszoBaHne
1. Kontpoms (pacTeHus ONpbICKUBAINUCH BOIOI) 2,4 2,3 1,9
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2.ITutkop, 25% .3. (0,16 n/ra) + nutkop, 25% k.o. 2,0 19 0,8
(0,16 n/ra) + 6ankom, 50% c.m. (0,25kr/ra)
3. Kunmuke, x.3. (0,21/ra) + Oankon 50% c.o. 1,6 14 0,5
(0,25 xr/ra) + Gurokcubammwimuy, 11 ( BA-1500
EA/mr) (2 kr/ra)

4. Cymu-anna, k.3. (0,25n/ra) + akapun, 0,2%, k.3. 1,6 1,2 0,5
(1n/ra) + ouroxcubarmmiuH, 11 (BA-1500 EA/Mr

(2 kr/ra)

5.®acrak, k.3. (0,ln/ra) + Oankon, 50% c.m. 1.4 1,2 0,3
(0,25 kr/ra) + akapu, 0,2% x.3. (11/ra)

6.Kapar, k.. (0,1 n/ra) + Oamkon, 50% c.m. 1,3 1,1 0,2
(0,25 kr/ra) + akapun, 0,2% k.3. (1 1/ra)

7. Banukon, 50% c.m. (0,25 kr/ra) + akapuH, 0,2% 1,0 0,3 0,1
K.3. (1n/ra) + akapus, 0,2% x.3. (1 n/ra)

8. burokcubamwmaud, II (BA-1500 EA/mr) 1,2 0,6 0,4

(2 xr/ra) + Oankom, 50% c.a. (0,25kr/ra) +
ourokcubanmuiug, I1 (BA-1500 EA/mr) (2 kr/ra)

9. Akapun, 0,2% k.3. (1 n/ra) + 6ankomn, 50% c.m. 0,6 0,1 0
(0,25 kr/ra ) + akapus, 0,2% k.3. (1 n/ra)

10. Axapwun, 0,2% k.3. (1 n/ra) + KoHPHIOD, B.p.K. 0,2 0,1 0
(0,1 n/ra) + akapum, 0,2% x.5. (11/Ta)

11. Koudwumop, B.p.x. (0,1 n/ra) + Gankon, 50%, 0,1 0 0

c.m. (0,25 xr/ra) + koudunop, B.p.k. (0,11/ra)

[Ipu mprMeHeHnH cHCTEM 3aIIUThl KapTogels 0T KOJIOPaICKOro XKyKa akapuH + KoHpumop +
akapwH; akapuH + OaHKOJ + akapWH W KOH(GUAOp + OaHKON + KOHPHUIOp WMaro *Xyka B TEPHOL
KiyOHeoOpazoBanuss He oOHapyxeHo.[lokazarenu Ouonorumdeckoil >()(HEKTUBHOCTH Pa3IMUHBIX
CHCTEM 3alUThl KapTOdeJss Ha JIMYNHKAX KOJOPAICKOT0 JKyKa TaKKe ObUIH pa3HbIMU (Tabuna 4).

AHanmu3 yposkailHbIX JaHHBIX MMOKa3bIBAET, YTO CHCTEMBI 3aIIUTHl PACTEHHH OT KOJIOPAACKOTO
JKyKa OKa3bIBaeT OYCHH OOJBINOE BIMSHHEC HA YPOKAWHOCTh KIyOHEH KapTodens. YpoKaifHOCTh
KiIyOHel kapTodelns Ha BapuaHTax ¢ NPUMEHEHHEM MHCEKTHUIMIHBIX CHCTEM 3alllUThl pacTeHUI ObL1a
B CpeliHeM 3a 3 Toja Bhllle, ueM Ha KoHTpouie B 3,7-6,3 pasa.

Cpennsisi ypoxaitHocth ¢ 1 ra Ha KOHTpoJe (0e3 3alIUTHBIX MEpPONpPHATHH) COCTaBHIa B
cpenHem 3a 3 roga Bcero 5,7 T/ra. HaumeHblas yposkaifHOCTh TpH cucTeMax 3ammuthl (21,3 T/ra)
ObLIa TOJyYeHa TPH NPUMEHEHUH CHUCTEMBI LUTKOpP + IUTKOp + OaHKOJ W KMHMHKC + OaHKONI +
outokcubanwunH (22,7 T/ra). Mexay 3TUMH BapUaHTaMU CYIIECTBEHHAs Pa3HOCTh OblLia MOJTyYeHa
tonpko B 2020 roxy. Pa3Huna Mex Iy BapHaHTaMU ¢ MHCEKTHIUIHBIMUA CHCTEMaMH 3aIUTHl PaCTCHUH
cocraBisier 14,7 t/ra. Camas BbicOKasi ypokailHOCTh (36 T/ra), Obuia mojiydeHa MpH MCIOJIb30BAHHN
cucteMbl KoHpHIOp + OaHKoN + KoHbUAOp, HA 30,3 T/ra BHINIE, YeM Ha KOHTpouse U Ha 3,9-14,7 1/ra B
CPaBHCHUU C APYTUMU BapUaHTAMH CUCTEM 3aIUThl PACTEHUI OT KOJIOPAACKOTO XKYKa.

Tabnuma 4 —  buonormueckas 3((QEKTHMBHOCTh NPUMEHEHHS CHCTEM 3alllUThl Ha JIMYWHKAX
KoJstopazckoro xyka ( cpean 3a 2020-2022 rr.)

buonornueckas 3 PeKTHBHOCTE,
BapuanTs! onbiTa %
Byronuszanus- KiryOne-
LIBETEHHE o0Opa3oBaHue
1. KonTtpoms (pacTeHust ONphICKUBAINCH BOIOI) 51 3,5
2.utkop, 25% k.3. (0,16 n/ra ) + uutkop, 25% x.3. ( 0,16 n/ra 24,8 98,5
+ 6ankoi, 50% c.m. (0,25 kr/ra)
3. Kunmukce, k3. (0,2 n/ra) + 6ankon 50% c.m. (0,25 kr/ra)+ 50 98,6
ouroxcubammmmH, 11 ( BA-1500 EA/mr) (2 kr/ra)
4. Cymu-ambda, x.3. (0,25 m/ra) + akapun, 0,2% k.5. (1/ra) + 64,6 99,0
ouroxcubarma [T(BA-1500 EA/mr (2 kr/ra)
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5.@actak, k.3. (0,ln/ra) + 6amkon, 50% c.m. (0,25 xr/ra)+ 74,5 99,4
akapuH, 0,2% k.. (1 1/ra)

6.Kapar, k.»5. (0,1 nw/ra) + 6amkon, 50% c.m. (0,25 kr/ra) + 66,2 99,5
akapwut, 0,2% k.3. (1 1/ra)
7.Bankon, 50% c.m. (0,25 kxr/ra) + akapun, 0,2% k.». (1 a/ra) + 66,8 99,0
akaput, 0,2% k.3. (1 1/ra)
8. burokcubammums, I1 (BA-1500 EA/mr) (2 kr/ra) + 6aHKo1, 67,2 98,9

50% c.m. (0,25 xr/ra) + GurokcubarmumH, 11 (BA-1500
EA/mr) (2 xr/ra)

9.AxapuH, 0,2%, x.3. (1 n/ra) + 6ankon, 50% c.m. (0,25 kr/ra) 88,8 98,6
+ akapwuH, 0,2% x.3. (1 51/ra)

10.Axapun, 0,2% x.3. (1 n/ra) + koudumop, B.p.k. (0,1 n/ra) + 96,5 99,2
akapuH, 0,2% k.. (1 1/ra)

11.Koupumop, B.p.x. (0,1 m/ra) + o6Gaukom, 50% c.o. 97,1 99,4

(0,25 kr/ra) + koupugop, B.p.K. (0,11/T2)

VYCTOlUMBO BBICOKHE PE3YJIBTAThl OHOJOTHYECKOW 3PQPEKTUBHOCTH OBUTH OTMEYEHBI IPH
WCIOJIb30BAHUM CHUCTEM 3allUThl C TPUMEHEHHeM B (a3y BCXOJOB, OYTOHH3AIUH-I[BETCHUS W
KJIyOHeOOpa3oBaHusi akapuHa, OaHkoja M KoH(umopa. HauMeHbImii moka3aTesib OUOJOTHYECKOMH
a¢ekTnBHOCTH OBUI MONYYEH NP UCTOIh30BAHUM CHCTEMBI 3aIUTHI IUTKOP + IMTKOp + OaHKOIIL
Buonornueckas 3¢ ¢eKkTUBHOCT, B TepHOJ OyTOHM3AIMU-IBETEHUS B TOM BapHaHTE COCTABIUIA
24,8 %, a B mepuoja kinyoHeoOpaszosanus 98,5. Buaumo, Bbicokas 3(Q(PEKTUBHOCTh B 3TOT MEPHOL
CBsI3aHa C MPUMEHEHHUEM OaHKOJIa.

Cample BBICOKHE ITOKazaTeld OHMOJIOTHYECKOW A()PEKTHBHOCTH B IEPHON OYTOHH3AITUH-
LBETCHHS OBLIM TOJYYCHBI MPHU KCIIOJIE30BAHUU CHCTEM 3alllUThl PACTCHUM: Kapard + OaHKoa +
axaput (66,2%), 6ankou + akapus + akapus (66,8%), dacrak + 6ankon + akapun (74,5%), akapaun +
Oankon + akapun (88,8%), akapun + koHdumop + akapun (96,5%) m kondummop + Oankonm +
koupumop (97,1%).

B mepuwonm xiyOHeoOpa3oBanus Owosiorndeckas d(PQEKTUBHOCTh TMPOTHB JINYHHOK
KOJIOPaJICKOTO JKyKa I0 BCEM BapHaHTaM INPUMEHEHHs CHCTEM 3alllUThl PACTEHUH ObLIa OYeHb
BBICOKOH U Konebanack B peaenax 98,5-99,5%.

B KOHTpOJIe 0OTMEUAIOCh HE3HAYUTELHOE CHIDKEHHE YMCICHHOCTH uuuHOK (3,5-5,1%), uro
BUJMMO, OOBSACHSACTCS HEKOTOPHIMH E€CTECTBEHHBIMH TMPOLECCAMH KHU3HU MOMYyJSAIHHA - BPEAUTEIS
(yxom B TOYBYy Ha OKYKJIHMBaHUE, IOBEHWIbHAas CMEPTHOCTb), MEXaHHYECKHM cOpachlBaHUEM
HACEKOMOT'O BETPOM, MPOXOJISAIINM arperaroM, 0CaJKkaMu, MOJUBHOM BOJIOM.

Pasmuume cucreM 3ammThl MO WX OMOJNIOTMYECKOW A((EKTUBHOCTH  ONpeaessieT
muddepeHanno TUIOTHOCTH TOMYJSIIIMKA BPEIUTENsS B TEUCHHUE BEreTAMOHHOIO MEpUoja IO
BapHaHTaM OIbITAa, OKa3biBas IMPSIMOE BIHMSHUE HAa CTCICHb IOBPEKACHUS OOTBBI PacTCHUM
kapTodens, 0COOEHHO €ro (POTOCHHTETHYECKOTO ammapaTta. Pa3nyHbIif YPOBEHBb IOBPEKIAEMOCTH
pacTeHHii KOJIOPaJICKUM KYKOM CIIOCOOCTBOBaNI (JOPMHUPOBAHHIO PA3TUYHON BETUUMNHBI YPOIKasl.

3akaouenue. CrucTemMa 3aluTHl pacTCHUM KapTodems OKa3sIBacT ONPECIICHHOE BIMSHAC Ha
YHUCICHHOCTh MMAaro M JIMYMHOK KOJOPAACKOro jkyka. Haubosplas 4MCICHHOCTh MMAaro OTMEYCHA
NP CHUCTEME LUTKOP + HIUTKOp + OaHKOJ, a HauMeHbINas NpU cucteMe KoHuiaop + OaHkon +
KOH(pUAOP.

YcroiiauBO BBICOKHE PE3yIbTaThl OMOJIOTHYIECKON A(PPEKTUBHOCTH OBUIM OTMEYCHBI IPHU
HCIOJIb30BAHUN CHCTEM 3allUThl ¢ TPUMEHEHHEeM B (a3dy BCXOAOB, OyTOHM3AIMA — I[BETCHUS W
KIIyOHOOOpa3oBaHus akapuHa, 6aHKoIa U KoHpumopa.

Cample BBICOKHE MOKa3aTenu OHONOTHYECKOW 3((EKTHBHOCTH B MEPUOJ] OYTOHHM3AIUH —
[BETCHUS! OBLIM TMOJYYEHBI TIPU KCIIOJIH30BAHUM CHUCTEM 3allUTHl pAcTEHHid: Kapatd + OaHKom +
akapuH (66,2%), 6ankon + akapun + akapuH (66,8%), dacrak + 6ankon + akapus (74,5%), akapun +
Oankon + akapun (88,8%), akapun + koHdumop + axapun (96,5%) u kondumop + Oankonm +
koudumop (97,1%).

B mepuwox xiyOHeoOpasoBaHus Ouosnormdeckas dS(PQEKTUBHOCTH MPOTHB  JHYHUHOK
KOJIOPAJICKOTO JKyKa IO BCEM BapHaHTaM NPUMEHEHHS CHCTEM 3alllUThl PACTCHUI ObLIa OYeHb
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BBICOKOH U Konebanack B peaenax 98,5 — 99,5 %.
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TYHUIH

3eprTeynep MeH ToXipuOe KapTON MaKbUIBIH KOPFAYABIH HWHTETpaIllMsyIaHFaH KyHeciH
KOJJIaHYJbIH THIMJALUIITIH pacTaiibl JKOHE OFaH 3WUSHKECTEepl JWarHOCTHKalay, (PUTOCAaHUTApPIIBIK
MOHHMTOPUHITEY, KApaHTHHIIK TIeH alJblH ajga OCIMIIKTepAl KOpFay IIapanapblH KOJIIaHYIbIH
0oJpKaMBbl Kipe[i; eric TopTiOiH cakTay, aypy TYHHEKTEepAl CYpHINTAay, OHIEY; 3USHKECTepre Te3iMi
COpTTapbl MEH THOPUATEPI TaHAAy, KapTON cCipyliH OapiblK arpOTEXHUKAIBIK OIICTEPiH YaKThUIbI
JKOHE camlaybl JKYprizy. OKOJOTHSJIBIK Ta3a ©HIM ally VIIH JKOHE NECTHIUATEPAIH TOMBIPaK
OpraHu3MepiHe, KOplaraH OpTara 3WSHABI OcepiH OOJIpIpMay VIIIH KapTONTHI aypyliap MeH
3USIHKECTEPICH KOPFayAbIH YKOJIOTHSIIBIK KYHENepiH KONJaHy MaKcaTKa cail. DKOJOTHIIaHABIPYABIH
Oip KOJBI — XMMHUSJIBIK KOPFay KypajJapblH JKOHE OHOJIOTHSUIBIK IMpernaparrap MEH UMMYHUTET
WHAYKTOPJIAphIMEH aybICTHIpa OTHIPHIN, IECTHIUATI >KyKTeMeHi azaiity. Komopanm KOHBI3EI MeH
JCPHOCUTICPIHIH JaMyblHA JKOHE OJIap KapTOm OCIMIIKTepiHe KENreH 3aKbiM JIcHreliiHe
WHCEKTHIMIATEPAIH  OHOJNIOTHSUIBIK — THIMIUIITiME  aHBIKTANAB.  Koiopam  KOHBI3BIHA — JKOHE
JICPHOCUTIEpIHE KapChl HMHCEKTUIUATEPII KOJNJIAHFaHAa KapTON TYWHEKTEPiHIH TO3IMILIri MeH
camachl aHBIKTAIABI. MHCEKTUIMATEPTI KOJAAHY 3MSHKECTEP CAHBIH OaKpUIayFa MYMKIHTIK Oeperi,
OyJ1 OHIMILTIKTI apTTBIpyFa BIKHAN eTedl. Ocipece oCIMIIKTEp/iH BereTalusIChIHBIH OachIHIA, SFHH
OCIMIIKTEp 3USHKECTEPAiH MadybUT KacaraHaa €H Cce3IMTall Ke3eHIHe MHCEKTUITUATEP Il Taiinanany
MaHbI3/Ibl. OCIMAIKTEPAl 3USHIBI KOHIIKTEPJIEH KOpPFay apKachlHAa TYWHEKTEp MEH cabaKTapiablH
3aKbIMIAHY BIKTUMAJIBIFEI a3as/Ibl, OVJT aKBIPBIHAA JKOFAPRIPAK OHIM KOJIEMi MEH carrachlHa oKeJe/i.

Tyiiin ce30ep: kapmon, Konopado KvipvlKKabax Hcopblesl, NUHUHKALAD, UHCEKMUYUO
Jicytienepi, OHIMOLTIK.
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BJIMSAHUE PA3JIMYHBIX CITOCOBOB BBIITACA
HA COCTOSIHAE ITIOYBEHHOI'O ITIOKPOBA TACTBHIIL MOJYITYCTBIHHOM 30HbI
3AITAJTHO-KA3AXCTAHCKOMH OBJIACTH

AHHOTALIUA

Jlerpamaus TOYB MACTOMIIHBIX 3KOCHCTEM B YCIIOBHAX PAa3IMYHON MACTOWIITHOW HArpy3KH
NpEeACTaBIsIeT cOO0M aKTyalbHYI0 HAYYHYIO M IPAKTUYECKYIO MPOOIeMy, MOCKOIBKY CONPOBOKIACTCS
YXYIOIICHAEM arpoQU3NIecKUX W arpOXMMHYECKHX CBOHCTB ITOYBBI, CHIDKECHHEM €€ IUIOIOPOMIWS,
yCTOI>'I‘{I/IBOCTI/I n TOPOAYKTUBHOCTU HaCT6I/IH_[HI:IX yFO,[[PIfI. L[em;ro HUCCIICAOBAHHUA  SABJIAJIOCH
YCTaHOBJICHHUEC OCO6CHHOCTCI>'I U3MCHCHUA q)HSI/IKO-XI/IMI/IT-IeCKI/IX CBOMCTB CBETJIO-KAIITAHOBLIX IIOYB B
3aBUCUMOCTHU OT pa3JINIHbIX cIIoco0OB BBIMIaca CEIBCKOXO3AMCTBEHHBIX JKHUBOTHBIX. B pa60Te
HCIIOJIB30BAaHbI ITIOJICBBIC U na6opaTopHLIe METOABI, ITO3BOJHUBIINC OIICHUTH OCHOBHBIC ITOKA3aTCIH
COCTOSAHUS MOYBBI U CTCIICHb MPOABJICHUA ACTPAJALIMOHHBIX IMPOLECCOB. yCTaHOBJ'IeHO, 4yTO Hauboee
BBIPAXKCHHBIC HETAaTUBHBIC U3MCHCHHUA XAPAKTCPHBI IJId UHTCHCUBHOI'O BbIIIaca: COACPIKAHUE T'yMycCa
camkanock 10 0,81%, mmorHoCcTh MOYBHEI Bo3pactama no 1,40 r/cm®, a comepikaHue IMOABHKHOTO
¢docthopa ymensmanoce 10 0,63 mr/100 r. OqHOBpEeMEHHO OTMEYANNCh YXYAIIEHHE CTPYKTYpHOTO
COCTOSAHUS TOYBLL U YBCJIMYCHUC COACPIKAHUS 00OMEHHOTO HaTpus. HpI/I CE€30HHOM BbIITaC€ U3MECHCHU A
ObUTM MeHee BBIPOKCHHBIMHU: COJAEpKaHHe Tymyca cocTtaBisuio 1,16%, a mimoTHOCTH MOYBBI —
1,27 rt/cm®. llodydeHHBbIe JIaHHBIE TOATBEPXKAAIOT, YTO WHTCHCHBHAS MAcTOWIIHAs Harpyska
YCHJIMBAET MPOIIECCHl JIerpajlalliid MOYB, TOTJa KaK CE30HHBIM PEKUM BhITIaca B OOJBINICH CTENEHU
CHOCO6CTByeT COXPAaHCHUIO IIIOAOPOAN, yCTOI?I‘IPIBOCTPI U 3KOJOI'M4YECKOIro COCTOSAHHA HaCT6I/IIJ_IHI>IX
9KOCHCTEM, YTO OOYCIOBIMBAaE€T HEOOXOIUMOCTH pa3pabOTKW M BHeApeHUs 3()(EeKTUBHBIX Mep IO
paIMOHAIEHOMY MCTIOJB30BAHHIO TTACTOWIIHBIX YTOAUNA U TIPEIOTBPAIICHHIO JeTpagaiiil TOYBESHHOTO
IIOKpOBaA.

Knroueevie cnoea. ()eepa()auuﬂ noye, nacm6uu¢a, cnocobwl evlnaca, UHMEHCUBHBIU eblnac,
CEe30HHbIU 6bINAC.

ABSTRACT

Degradation of pasture soils under varying grazing pressure is an important scientific and
practical issue, as it is accompanied by deterioration of the agrophysical and agrochemical properties
of the soil, as well as a decline in its fertility, stability, and pasture productivity. The aim of the study
was to identify the patterns of changes in the physicochemical properties of light chestnut soils
depending on different grazing systems of farm animals. Field and laboratory methods were used to
assess the main indicators of soil condition and the degree of degradation processes. The most
pronounced negative changes were observed under intensive grazing: humus content decreased to
0.81%, soil bulk density increased to 1.40 g/cm?, and available phosphorus content decreased to
0.63 mg/100 g. At the same time, deterioration of soil structure and an increase in exchangeable
sodium content were observed. Under seasonal grazing, these changes were less pronounced: humus
content was 1.16%, while soil bulk density was 1.27 g/cm*. The obtained data confirm that intensive
grazing pressure intensifies soil degradation processes, whereas seasonal grazing contributes more to
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the preservation of soil fertility, stability, and the ecological condition of pasture ecosystems, which
necessitates the development and implementation of effective measures for the rational use of pasture
lands and the prevention of soil cover degradation.

Keywords: soil degradation, pastures, grazing methods, intensive grazing, seasonal grazing.

Beenenne. Bbimac cenbCKOXO3SHCTBEHHBIX JKHBOTHBIX SBISCTCS OIHAM U3 KIFOYCBBIX
(aKTOpOB, ONPEACISIIONMX COCTOSHUE MOYBEHHBIX JKOCHUCTEM IACTOWIIHBIX Tepputopuid. Ero
BIAMSHHEC Ha TOYBY HOCHT HEOJHO3HAUHBIA XapakTep W MOXET TMPOSABIATHCS Kak B (opme
MOJIOXKHUTENBHBIX, TAK U OTPULIATEIBHBIX TOCIIEACTBUMN, YTO B 3HAYUTENILHON CTETICHH OMpEACIIeTCs
WHTCHCHBHOCTBIO  HCIIOJB30BAHUS  MACTOUIN,  MPUPOJAHO-KIUMATHUYCCKUMH  YCJOBUSIMH U
0COOEHHOCTAMH KOHKpeTHOH skocucteMmbl [1, 2, 3, 4]. OmuuMm wu3 Hambojee CyIIECTBEHHBIX
MOCTEJCTBAN YPE3MEPHOTO BhINAca BBICTYMACT PA3BUTHE DPO3HOHHBIX MPOIECCOB, OCOOCHHO B
pEerroHax ¢ IKOJOTUYECKH ys3BUMbIMHE JaHAmadTamu. [Tox Bo3aeiicTBIEM BbITIaca YCHIMBAIOTCS KaK
BOJIHAS, TaK M BETPOBas DPO3UsA, YTO COMPOBOXKIACTCS Pa3pyIICHHEM U BBIHOCOM BEPXHEro
IUIOJIOPO/IHOTO TOPU30HTA, YXYALICHHEM arpo(U3UUecKuX XapaKTEPUCTHUK MOYBBI U, KaK CICICTBHUE,
CHIKEHHEM €€ TPOAYKTUBHOTO moTeHnuana [5]. Hapsay ¢ 3TUM BbIac OKa3bIBA€T 3aMETHOE BIIMSHUE
Ha COJIep)KaHKHEe M MepepacrpeieiCeHIHe BAKHEHIINX XMMUUSCKAX DJICMEHTOB B MOYBE, BKIIOYAs a30T,
dochop, HATPHIA, KATBIMHA, MATHUI U YIJIEpPOJ], TEM CaMbIM H3MEHSS ¢€ XUMHUYECKOE COCTOSHUE U
ypOBeHb 1ioaopous [6].

JlerpaganoHHble TPOIECCHl HA TMACTOWIIHBIX YroJbsiX, OOYCIOBJIECHHBIC BBHIIIACOM CKOTA,
NpPEeXKAE BCEro BCICACTBHE Ae(ONMAUN PACTHTEIBHOTO TMOKPOBA M MEXaHHYECKOTO BO3JCHCTBHS
KONIBIT Ha IIOYBY, B HACTOSIIEE BPEMs pacCMaTPUBAIOTCA Kak OJHA M3 HawOoJee OCTPhIX
9KOJIOTHYECKHUX M arpOXO3SICTBEHHBIX TPOOIeM BO MHOTHX cTpanax mupa [7-9]. Ocoboe BHUMaHuE B
COBPEMEHHBIX HCCICIOBAHUSX YJENsAeTCs OTPHUIATEIbHOMY BO3JICHCTBUIO BBITANTHIBAHUS HA
(u3nyuecKrue CBOWCTBA MOYBHI, MOCKOJNBKY PaCIIMPCHHUE CHUCTEM HHTEHCHBHOTO >KMBOTHOBOICTBA
COTIPOBOYK/IAETCSl BO3pAcTaroleil HArpy3koil Ha MacTOWIIHBIE YKOCHCTEMBI. Henoonenka mporeccos
JICTPAialliil TIOYB, BBI3BAHHBIX BBIMACOM CKOTA, MOXKET MPUBECTH K CEPhE3HBIM IMOCICICTBUSM,
YUYHUTBIBAS,, YTO TOCTOSHHBIC MACTOWINA 3aHMMAIOT 3HAYUTEIBHYIO JIOJIO CEIbCKOXO3SIHCTBEHHBIX
3eMenb: B 3amagnoi EBporme — okono 40% [10], a B Kaszaxcrane — mo 70% [11]. TIpu stom
yKa3aHHbIE TEPPUTOPHHU HCITOJIB3YIOTCS MPEUMYIIECTBEHHO HCKIFOUUTEIBHO IS BBITaca )KHBOTHBIX.

ITo umerormmcst onieHKam, okosio 20% macTOuI MUpa MOABEPTIIUCH AETpalalliy BCICICTBHE
YpPE3MEPHOr0 BhINIAca, COMPOBOXKAAMOLIETOCsT 3po3ueid W ymiotHennem mnouBbl [10]. Cnenyer
OTMETHTh, YTO 3HAYUTEIbHAS YaCTh TAKUX JETPATUPOBAHHBIX 3e€Mellb COCPEIOTOYCHA B apUIHBIX U
CEeMHUAPHUIHBIX 30HaX, T MPOIECCHl Pa3pPyIICHHUs TOYBEHHOTO MOKPOBA B OOJBIIEH CTEIIEHH CBSI3aHbI
C JICWCTBHEM BETPOBOM M BOJHON 3po3un. BmMecTe ¢ TeM yCTaHOBJIEHO, YTO B TJI00ATbHOM MacimTabe
0x0110 0,83 MJTH.KM® TACTOHMIIHBIX YTOIHH HCIBITATH (PH3NIECKYIO AErPAAINI0 HMEHHO B PE3yIbTaTe
ype3MepHoi macrOumHoi Harpysku [12]. B Kasaxcrade, 1mo SKCHEpPTHBIM OIIEHKAaM, BCJEICTBHE
HEpaIMOHATIHHOTO HCITOJB30BAHUS, TJIABHBIM 00pa3oM U3-3a HMHTCHCHUBHOTO BBINACa, IUIONIAIh
JerpaiupOBaHHBIX MAcTOMIN mpeBbicwia 48 miH.ra, 4yTo cocTtaBisieT 25,5% oT ux oO0Imel rIoIagu
[13, 14]. Takue 3eMiid XapaKTEPU3YIOTCS HAPYIICHHEM CTPYKTYPHO-()YHKIIMOHATBHOTO COCTOSHUS
MOYBBI, CHIDKCHHEM €€ YCTOWYMBOCTHU W MOBBIIICHHON MOABEPIKEHHOCTHIO 3PO3HOHHBIM TMpOoIeccaM 1
onycTeiHUBaHUIO [15].

VYCTaHOBIEHO, YTO HAa COXpaHEHHE W BOCCTAHOBJICHHE KayeCTBa IMOYBBI MACTOHII
CYIIIECTBCHHOE BIIUSIHUE OKA3bIBAIOT CPOKH BBINACA, MJIOTHOCTH IMOTOJIOBBS, MPOIODKUTEIHLHOCTD
WHTEPBAJIOB MEXKJAYy [UKIAMH [AcTOMIHOTO WCIIONB30BAaHUS, a TakkKe BHUJIOBOW COCTaB
CENbCKOXO3SIMCTBEHHBIX  KHMBOTHBIX [11]. KMeHHO 53TH mapameTpsl ONPEICTSIOT  CTENeHb
AQHTPOIIOTEHHONW HAarpy3kd Ha IMOYBEHHO-PACTUTEIBHBIM IMOKPOB M HIPAIOT PEMIAIONIYI0 POJb B
obecrieyeHNM  YCTOHYMBOTO  YIpaBJICHWS  MMACTOWIIHBIMH  yrOJBSIMH, HAMPaBJICHHOTO  HA
NpeNoTBpaIlIeHNE Aerpafanun 3emMenb. [Ipu 3ToM OnoreoxuMuueckue U GU3MIECKUE PEaKIiy MOYBbI
Ha BO3JICUCTBHE BbIMaca (OPMHUPYIOTCS MO BIMSHHEM IIEJIOT0 KOMIDIEKCA B3aUMOCBSI3AHHBIX
(baxTopos, BKJIFOYast Xapakrep NacTOUIIETONb30BaHNS, KJIMMATHYECKHe yCIIOBHH,
TPaHyJIOMETPUYECCKANH COCTaB M CTPYKTYpY TOYBBHI, JJIUTEIHLHOCTh TPUMEHEHHS OMPEACIEHHOTO
peKUMa yIIpaBIeHHs, a TaK)Ke 0COOEHHOCTH PacTUTENRHOTO coobtecTa [12].

TakuM 00pa3oM, BO3JEHCTBHE BhINIACA KHBOTHBIX HA TOYBBI MACTOMIN HMEET CIIOXHBIH,
MHOTO(MAKTOPHBIA XapakTep H OMNPEAEISIeTCS COBOKYIHOCTHIO TPUPOIHBIX W XO3SHCTBEHHBIX
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YCIOBUH, B TOM 4YHCIE€ HWHTCHCHBHOCTHIO UCIOJNB30BAHUS TACTOUIN, KIMMATOM, CTEMEHBIO
VBIIQXKHCHUS, KOJIMYECTBOM aTMOC(EpPHBIX OCaJAKOB M OOIIMM COCTOSTHMEM 3KOCHUCTeMBI. [lpum
HEYMEPECHHOM U OECCHUCTEMHOM BBINAce HAOIIONACTCS MPOrpecCUpyIolee yXyeHne GU3nIeckux u
XUMHYCCKUX CBOHCTB TIOYBBI, CONPOBOXKAAIOIICECS CHIDKEHHEM €€ I1uiojgopoaus. Hawubosee
BBIDQKCHHO OTH HETAaTUBHBIC W3MEHEHHUS TPOSBISIFOTCS B  3aCylNUIMBBIX  PETMOHAX, Tl
BOCCTAaHOBHUTEIbHBIC BO3MOXHOCTH HKOCHCTEM CYIIECTBEHHO OIpaHWYEHBL. B TO ke Bpems
YMEPEHHBIH BBINAC, OCYIICCTBISEMBIH B COUETAHHH C HAYYHO OOOCHOBAHHBIMHM arpOTEXHHYCCKHUMHU
MEpPOIPHUATUSAMH, CIOCOOEH CIIOCOOCTBOBATh COXPAHEHUIO TOYBEHHOTO ILIONOPOJHS, IMOICPKAHUIO
9KOJIOTHYECKOH YCTONYMBOCTH MACTOMIITHBIX 3KOCHCTEM M COXPAHEHHIO MX MPOAYKTUBHOCTH [16].

B cBs3u ¢ BermensnoxkeHHeiM B 2021-2023 romax Hamu ObUIM TIPOBEICHBI MCCIEIOBAHUS,
HAIpaBJICHHbIC Ha BBIIBICHHE OCOOCHHOCTEH H3MEHEHMsS (U3NYECKMX M XUMHYECKMX CBOWCTB
CBETJIO-KAIIITAHOBBIX IMOYB MACTOWIHBIX YTOJUH B 3aBHCHMOCTH OT DPa3]IMYHBIX CIIOCOOOB BBINIAca
CEILCKOX03SIHCTBEHHBIX KUBOTHEIX.

[Tony4eHHbIe pe3yabTaThl UMEIOT BXKHOE HAyYHOE M TpakTHUueckoe 3HaueHue. OHU MOTYT
OLITh MCIOJB30BaHBI ISI OOBEKTHMBHOM OIEHKM KAayecTBa II0YB MACTOMINHEBIX JKOCHCTEM,
00OCHOBaHHMSI Mep MO0 TPEAYNPESKACHUIO W CICPKHUBAHUIO JCTPANAIMOHHBIX MPOIECCOB B
HCCJICyEMOM paioHe, a TakKe MpH pa3paboTKe PeKOMEHIAIMI 10 PAlMOHAIBHOMY HCIOJIb30BAHUIO
MacTOUIIHBIX pecypcoB. KpoMe TOro, pe3ynbTaThl HCCICIOBAHUS MPEACTABIISIOT UHTEPEC IS OLICHKU
COCTOSIHUSL ~ CEIbCKOXO3SIICTBEHHBIX  3€MEIb, WCIBITBIBAIONIUX  JIHUTEILHOE  XO3SMCTBEHHOE
BO3JICUCTBHE, W MOTYT OBITh MPUMEHEHbl B CTPaHaX W PETHOHAX CO CXOJHBIMH MPUPOIHBIMU
YCIIOBUSIMH U @aHAJIOTUYHBIMHU ITOIX0JIAMH K YIPABJICHHUIO MACTOUIHBIMU YKOCHCTEMAaMH.

Henp ucceqoBaHus — YCTAHOBUTh OCOOCHHOCTH HM3MEHEHHUS (U3NYCCKMX M XHMHYCCKUX
CBOWCTB CBETJIO-KAIITAHOBBIX IMOYB MACTOUIIHBIX yroAWH B 3aBUCHMOCTH OT Pa3IMYHBIX CIOCOOOB
BBINIACA CENBCKOXO3IMCTBEHHEIX JKMBOTHBIX.

Matepuajabl 1 MeTOAbI HccaenoBaHud. Vccnenosanus nmpooawnuck B 2021-2023 roas! Ha
MaCTOUIIIHBIX YTOABSIX KPECThSIHCKOTO X03sHcTBa « MHUpacy, pacioyioKEHHOT0 B IMOJYITyCTHIHHON 30HE
3amagHo-Kazaxcranckoit 00iacTv, U B a0OpaTopuy arpo-XUMHUYECKOTO aHalln3a HCIBITATEILHOTO
neHTpa 3anaaHo-KaszaxcraHckoro arpapHo-TeXHHYECKOI0 YHUBEpCTeTa MMeHHU JKaHrup xaHa.

CopepkaHre HCCIEAOBAaHUK BKJIOYANO CJEAyIOUIMe BUABI paboT: cOop u o0oOmeHue
(OHIOBBIX W JIUTEPATYPHBIX CBEICHWH, TOJNEBble pabOTHI, J1a0OPAaTOPHBIA aHANM3 W KaMepanbHas
00paboTKa cCOOpaHHBIX MaTEPUAIIOB.

Bbuti mpoBeieHbl T0JICBbIE UCCIICIOBAHNYS, HAIPABJICHHBIC HA U3YyUYCHUE BIMSHHS Pa3JIMIHBIX
CMOCOOOB BBIMACA CENbCKOXO3SIHCTBEHHBIX JKHBOTHBIX Ha (DU3UUCCKUE M XHMHUYECKHE CBOWMCTBA
CBETJIO-KaIlITAHOBOM MOYBBHI.

OOBEKTHI UCCIETOBAHUS: CBETJIO-KANITAHOBBIC MOYBBI MACTOUIIHBIX YKOCHCTEM TONYITYCThIH-
HOM 30HBI 3amaguno-Kazaxcrauckoi o0aacTu.

DKCIepUMEHTAIbHBIE PA0OTHI BBHITIONHSIIMCH B COOTBETCTBUU CO CXEMOH OMbBITA, MPEACTABIICH-
HOM B TabOmune 1.

Tabmuma 1 — Cxema ombiTa 10 UW3YYCHUIO BIMSHUSA Pa3IMYHBIX CIOCOOOB  BhIMaca
CEJIbCKOXO3SIIMCTBEHHBIX KMBOTHBIX HA COCTOSTHHE ITOYBEHHOTO ITOKPOBOB IMACTOMII ITOIYITYCTHIHHOM
30HEI 3amagHoro Kasaxcrana

rjﬁl 3apuaHTHI OTBITA YcnoBus UCTIONBb30BaHUS IKCIEPUMEHTAITFHBIX YIaCTKOB

1. VYuactok 6e3 Bbimaca | Ha wmcciemyeMoM  yuyacTke BBINAC JKMBOTHBIX — OTCYTCTBOBAJ,
WCTIONB30BAJICS KaK 3TaJOH TPU CPAaBHUTEIHHOW OIIEHKE KadecTBa
MOYBHI MTACTOMIII.

2. VYyacTok ¢ Brimac cenbCKOXO3SMCTBEHHBIX >KMBOTHBIX Ha JAaHHOM Y4YacTKE
WHTEHCHUBHBIM OCYIIECTBIISIETCS. HMHTEHCHUBHO, 0€3 TIPEAOCTaBIIEHUS MacTOWITY
BEITIACOM MIeprO0/1a BOCCTAHOBIICHMUS.

3. VuyacTok ¢ ce30HHBIM | [IpUMeHsieTCs CE30HHBIM pPEXUM BbINaca CEIbCKOXO3SHCTBEHHBIX
BBIIIACOM JKUBOTHBIX, PEAYCMaTPUBAIOIINI UCIIOJIb30BaHNE MAcTOMIIA TOJIBKO

B OTJIEJIbHBIE CE30HBI TOJIA.

OOBEKTHI HUCCICOAOBAHUA: CBCTJIO-KallITaHOBBIC ITOYBBI macro HUIIHbIX 9KOCHCTEM
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MOJYIYCTBIHHOM 30HBI 3anagHo-Kasaxcranckoit o0macTy.

CopepkaHre HCCIEAOBAaHMN BKJIIOYAIO CIEAYIOIMIME BHUIBI PaboT: cOop u 00oOmeHue
(OHJIOBBIX M JIUTEPATYPHBIX CBEJCHWH, TOJIEBbIe pabOThI, Ja0OPAaTOPHBIA aHANHM3 W KaMepanabHas
00paboTKa COOpaHHBIX MaTEPUATIOB.

IIpu mpoBenmeHNHM WCCIENOBAaHWA IMOYBEHHOTO TMOKPOBAa NACTOMINHBIX Yroawd ObuIH
UCIIOJIb30BaHbl OOILENPUHSITEIE METOJUYECKUE MOAXObl U METOJUKH, M3JIOKEHHBIC B CIICHUAIBLHON
HAy4HOM W MeToauuecKoii mureparype [17-20].

[MouBennbie mpoObl oTOHMpanuch cormacio ['OCT 28168-89 [21]. B o6pa3uax mMO4YBHI,
O0TOOpaHHBIX Ha TACTOWINAX KPECThIHCKOTO XO3sicTBa «Mmupac», ObUIM ONpeNeieHbl OCHOBHBIE
arpoxuMHUUYecKre M (PU3NUEcKue MoKa3aTeNu, BKIoYas coaepkanue rymyca merogom M.B.Topuna B
moaupukanuu [[UHAO, noasmxkHeix coenuuenuii P,Os o metony M. Mauuruna B MoauuKaiuu
HUHAO, o6MeHHOTO HAaTpHsi, 0OOMEHHBIX KAJIBITUS ¥ Mardd, a TAK)Ke BIAKHOCTHU TIOYBBI.

Onpenenenne MIOTHOCTH MOYBBI MPOBOJMIM METOJIOM PEXKYILEro MMInHApa mo KaunHckomy.
OT60p 00pasnoB B MOJIEBEIX YCIOBUAX OCYIIECTBILSUIA C WCIIONB30BAaHUEM ITHIMHApA-0ypa 00BEMOM
500 cm® u3 mouBenHbIx ropuzoHToB 0—10, 10-20 u 20-30 cMm.

CTpyKTYypHOE COCTOSHHE ITOYBEHHOTO TIOKPOBa MACTOWIIHBIX YTOAWN OICHWBAIM Ha
OCHOBaHMH OCHOBHBIX MOKa3aTeJIel arperaTHOTO aHajiu3a, B TOM YHCJE COAEPKaHHA arpOHOMHUYECKU
IEHHBIX OTJIENBHOCTEH, OINMpeeNsieMbIX NMPU CYXOM IPOCCHBAHHH, C HCIOJIb30BAHHEM KPHUTCPHEB
oLeHKH, pa3paboranubix JonroBeiM U baxTuHBIM, a Takke KOA(QPHUINEHTA CTPYKTYPHOCTH.

OrneHka CTEMeHu Jerpajaldd MOYBEHHOTO0 TOKpPOBa MPOBOJIWIACE HAa OCHOBaHHUU
COOTBETCTBYIOIIMX HWHIWKATOPOB, PErJIAMEHTUPOBAHHBIX NPHKa30M MUHHCTEPCTBA CEIHCKOTO
xo3siictBa Pecriyoniku Kasaxcran Nel85 ot 27 anpens 2017 rona [22].

ATpOXMMUYECKH aHAIW3 OTOOPAHHBIX MMOYBEHHBIX NMPOO MPOBOIWICS B aKKPEIUTOBAHHOM
1ab0paTOpUN arpo-XUMHUIECKOTO aHam3a ucubitaTebHoro nenrpa 3KATY nvenn XKanrup xana.

PesyabTatel uccienoBanus. I[IpoBenASHHBIX UCCIENOBaHMs TOKa3alHM, YTO XapakTep
W3MEHEHUs] CBOMCTB TOYBBI BapbUPYEeT B 3aBUCHMOCTH OT HMHTEHCHBHOCTH M CHoco0a BbIMaca
CEeNbCKOXO3SIMCTBEHHBIX JKUBOTHBIX. K umcny Hambonee HWHOOPMATHBHBIX M HMHTETPATBHBIX
MoKazaresiel, OTpaXKaroIlUX COCTOSHHE IIOYBEHHOTO IIOKPOBA, OTHOCSTCS COJEpKaHHWE TyMmyca,
IUIOTHOCTh  CJIOKEHHSI, CTPYKTYPHBI COCTaB, ypOBEHb NOJBIKHOTO (ocdopa U comepxkanue
00MeHHOT0 HaTpusl. B cBs3M ¢ 3TUM MMEHHO yKa3aHHbBIC TIOKa3aTeNn ObLIN MPUHATH HAMU B Ka4eCTBE
OCHOBHBIX MHJHKATOPHBIX KPUTEPUEB MPH OLIEHKE COCTOSIHUS TIOYBHI.

CornacHo pe3ysbTaTtaMm uccieaoBanuii, npoeAHHbIX B 2021-2023 rr., comepxanue rymyca B
CBETJIO-KAIITAHOBBIX II0YBaX TIONYIYCTHIHHOW 30HBI HM3MEHSETCS B 3aBHCHMOCTH OT CHocoOa
WCIIOJIb30BaHMSl MACTOMIIHBIX HKOCHUCTEM. YCTaHOBIEHO, YTO MPHU CE30HHOM BBINIACE CpeAHee
coneprkanue rymyca B cinoe 0-30 cm cocrarimsio 1,16%. Bmecte ¢ TeM MUHMMAajbHBIC 3HAYCHUS
JaHHOTO TIOKa3aTeNsi 3a Bech MepuoJ] HaOmoAeHUil ObUIM 3a(UKCHPOBAHBI HA YYacTKax C
WHTEHCHBHBIM BbITacoM. Ha macTOuimax, UCroib3yeMbIX B YCIOBHSIX CE30HHOTO BhINIAca, CHHYKCHUE
3amacoB rymyca B cioe 0-30 cM cBeTJIo-KalTaHOBBIX 1MO4YB coctaBwio 7,10%, 4ro cBuaeTenbCTBYET
00 OTCYTCTBMHM JieTpajallid TI0YBBI 10 JIAHHOMY T[OKa3atenro. [Ipm WHTEHCHBHOM criocobe
UCIIOJIB30BaHMs AacTOMI coxepx)anue rymyca cHmkanoch 10 0,81%, a ero 3amace B cnoe 0-30 cm
coctamsuid 34,02 t/ra. Ilo cpaBHEHWIO C JTAJOHHBIM y4YacTKOM YMCHBIICHHE 3aracoB ryMyca Ha
nacTOMIax MHTECHCUBHOTO BhiMaca jgocturaino 28,5%. B coOTBETCTBHM C MPUHSATHIMH KPHUTEPUIMHU
OLICHKU TAaKUE MOYBbI OTHOCSTCS KO 2-i CTYNCHH Jerpajialuy o 3anacam rymyca (Taomuma 2).

Tabmuna 2 — [lokazarenu cojepikaHUs W 3amaca rymyca B CBETJO-KAIITAHOBBIX IMMOYBaX IMACTOMII
mosrymycTeiHHOHN 30HBI 3KO B 3aBHCHMOCTH OT pa3iuyHbIX crtocoOax Beimaca B ciaoe 0-30 cm

Ne BapuanTh! uccieoBaHuii Hokasarem

n/n T'ymyc, % 3amac rymyca, T/ra
1. VYuyacTok 0e3 BbImaca 1,30 47,58

2. Y4acToK ¢ HHTEHCUBHBIM BBIIIACOM 0,81 34,02

3. V4acToK ¢ CE30HHLIM BBIIIACOM 1,16 44,20

I/ICCHCILOBaHI/ISI IIOoKasaJli, 4TO IIJIOTHOCTH IIOYBBHI B 3HAYUTEILHOM CTEIICHH orpeacidaiiachb
CIIOCOOOM BBITIACA CENBCKOXO3SMCTBEHHBIX JKMBOTHBIX. Ha 3TanoHHOM Y4acCTKe B CJIOC 0-30 cm
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IUIOTHOCTh  CIIOKEHHUs cocTtaBmsia 1,22 r/cm®  Ilpum Ce30HHOM WCIONIB30BaHUM  TACTOMINA
HaAOJI0AJIOCh YIUIOTHEHUE mouBbl 10 1,27 r/cm®, wiu Ha 4,1% OTHOCUTENHHO 3TAJOHHOTO BapHaHTA.
B ycnoBHSX HMHTCHCHBHOTO BhINAaca MPOIECC YIJIOTHEHWS ObLT BBIPAKEH 3HAYMTEIBHO CHIIbHEE:
IUIOTHOCTh TOYBbI Bo3pactania o 1,40 r/cm®, uro Ha 14,75% mnpeBbIIago COOTBETCTBYHOIIUI
MoKa3arelb 3TAJIOHHOTO ydacTka. Takum o0pa3oM, MHTEHCHUBHAS MACTOMINHAS HArpy3ka o0yCIIOBHIIA
CYIIECTBEHHOE YXYAIIICHUE arpo(u3MuecKoro COCTOSIHUS MTOYBbI, B PE3yJIbTaTe Yero JaHHBIM BapUAHT
ObLT OTHECEH K 3-H CTYICHH JeTrpaialliu.

AHanu3 pe3yabTaToOB MCCIEAOBAaHUM IMOKAa3ajd, 4YTO W3MCHEHHE CTPYKTYPHOTO COCTaBa
[OYBEHHOT0 IIOKPOBA MACTOMIIHBIX YrOoAWi HaXOMUTCS B 3aBUCHMOCTH OT CIoco0a BhIaca
CeNbCKOXO3SIMCTBEHHBIX JKUBOTHBIX. B cmoe 0-30 cM coxaepkaHue arpOHOMHYECKH IIEHHBIX
CTPYKTYPHBIX arperaroB Ha y4acTKax C Pa3JUYHbIMH PEKAMAMHU IMaCTOMIHOTO HCIOJIb30BaHHS
U3MEHIOCh B mpepenax 52,94-65,19%, Torna kak ko3¢ (UIMEHT CTPYKTYpHOCTH cocTaBisul 1,27—
1,90. Haumbonee OyarompusTHbIE IOKa3aTeNd CTPYKTYPHOTO COCTOSIHUSI OBITM OTMEYEHBI MpH
CE30HHOM BBINAce, TN COJCPIKAHME arpOHOMHMYECKH IEHHBIX arperatoB gocturaino 65,19%, yro mno
JICHCTBYIOIIMM OLIEHOYHBIM KPUTEPUSAM COOTBETCTBYET XOPOIIEMY COCTOSHUIO 1OuUBbl. Koadduiment
CTPYKTYPHOCTH TIPH 3TOM TaKXe XapaKTepu3oBalicsi Kak xopomuit u coctaimsut 1,90. Hampotus, B
YCJIOBHSIX HMHTEHCHBHOI'O BBINIACa YCUJICHHUE IMACTOMIHOW HArpy3KH MPUBOAMWIO K YXYALICHHIO
arperaTHOrO COCTOSIHHSI TIOYBBI: COJICpKaHHE arpOHOMHYECKH IIEHHBIX CTPYKTYPHBIX arperatoB
cHKanoch 10 52,94%, a koadduImeHT cTpykrypHoctd — 110 1,27, 9T0 1O MPUHSATOH IIKaJle OIICHKH
COOTBETCTBYET YAOBICTBOPHUTEIbHOMY ypoBHIO (Tabmuma 3).

PesynbraThl MCCENOBaHUN TOKa3aliMd, YTO WHTCHCHUBHBIA BBINAC CEIbCKOXO3SIHCTBECHHBIX
JKUBOTHBIX, BBI3BIBAsl YXYAILICHHE arpo(@U3MUECKUX CBONCTB IOYBBI U CHIDKCHHE KadecTBa e
TYMYCOBOTO COCTOSIHHS, CHOCOOCTBYET YMEHBIICHUIO COJIEp)KaHUs MOABIKHOTO (ocdopa wu
MOBBIIICHNIO KOHIICHTPAI[UK OOMEHHOTO HATPHS, SBJSIONIETOCS BaKHBIM HHAMKATOPOM 3aCOJCHHOCTH
Y YCUJICHUS TIPOIECCOB OCOJIOHIICBAHMSI.

Tabauma 3 — TlokasaTend CTPYKTYpHOTO COCTOSIHMS —CBETJIO-KAIITAHOBBIX IIOYB  IMACTOMII]
noTymycTeiHHON 30HBI 3KO B 3aBUCHMOCTH OT pa3iIHyHBIX c11oco00B Bhimaca B cioe 0-30 cm

BapuanTs! uccegoBanuii
TokazaTeny Vyacrok 6es Y4acTok ¢ YyacTok ¢
WHTEHCUBHBIM CE30HHBIM
BhINAca
BEITIACOM BEITIACOM
Copneprxanue arpOHOMUYECKHU
Aep P . 75,03 52,94 65,19
LEHHBIX CTPYKTYPHBIX arperaros, %
Koadduuument crpykryproctu 3,15 1,27 1,90

B cpennem 3a 2021-2023 rr. B cinoe 0-30 cM CBeTI0-KAIUITAHOBHIX MOYB NPU MHTEHCHBHOM
WCIIOJIb30BAaHUM TACTOWII COJIEpXKaHUE TOJABMKHOTO Qochopa CHIKAIOCH 10 CPaBHEHHUIO C
3TaJoHHBIM yuacTkoM Ha 40% u coctasmsio 0,63 mr/100 r.

Ha yuacTkax ¢ ce30HHBIM pEXHMOM BbITIaca YMEHBILICHHUE JAHHOTO MOKa3arelsi OblJI0 MEHee
BBIDOXEHHBIM, a €ro cojep)kanne coxpansiioce Ha ypoBHe 0,88 mr/100 r. Hapsamy c atum
YCTaHOBJICHO TMOBBIIICHHE COAEpKaHHA OOMEHHOTO HATpHUsi B TOYBE: IMPH CE30HHOM BBINace B
ucciexyeMoM cioe oHo jgocturano 1,49 mr-oke/100 r, Torma Kak HpH WHTEHCHBHOM BBINIace
Bo3pactaino 10 1,68 mr-ske/100 r. [Ipu aToM npu émMkocTn 0OMeHHBIX ocHOBaHui 15,73 mr-ske/100 T
nossi 0OOMEHHOTO HaTpUsl B COCTABE CyMMBI OOMEHHBIX OCHOBAHHMH Ha MACTOMIIAX MHTECHCHUBHOTO
ucrnoas3oBanus coctasisia 10,68%. CoegoBaTenbHO, MO BIMSHUEM UHTEHCHUBHOI'O BBIIACA CTCIIEHD
COJIOHIIEBATOCTH  IIOYBBl  yCHJIMBAJach:  OT  CIA0OCONIOHILIEBATOM  OHa  Iepexomuna K
CpeAHecOIoHIEeBaTOH. B NpOTHBOMONOKHOCTE 3TOMY, Ha HAaCTOMIIAX C CE30HHBIM BBIIACOM MOYBBI
COXPAHSIM  Ca0OCOJIOHIIEBATYIO CTENEHb, YTO CBHJCTENBCTBYET O MEHBINCH BBIPaKCHHOCTH
JerpalalliOHHBIX MIPOIIECCOB MPH IAHHOM peXuMe ucnonb3oanus (Tabnuma 4).

Tabnuna 4 — Bausxue paziauyHbIX crnocoOOB BhINIaca HAa arpOXMMHUYECKHE IOKa3aTeld CBETJIO-
KaIlITAaHOBBIX TOYB MAacTOMI MOITYymycTIHHON 30HBI 3KO B 3aBHCHMMOCTH OT pPa3fUYHBIX CIOCOOOB
Bhinaca B cioe 0-30 cm

} BapuaHTsl ‘ ITokasaremu
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HCCIIeIOBAaHUI IToaBUXHBII . CymmMma Coneprxanue
dbocdop, O6MeHHVB e 0OMEHHBIX 0OMEHHOT'0 HATpHS OT
mr/100r M;IEEE;II%OF OCHOBaHHI, CYMMBI OOMEHHBIX

ITOYBBI ) mr.okB/100r ocHoBauuii, %
VYyactok 0e3 BbIaca 1,05 1,30 14,52 8,95
YHacTok ¢ 0,63 1,68 1573 10,68
HMHTEHCHUBHBIM BEIIIACOM
V4acTok ¢ Ce30HHBIM 0,88 1,49 1543 0,68
BBIITACOM

BoiBoabl. Takum 00pa3oM, pe3ysbTaThl HCCIICAOBAHHIA CBHICTEIHCTBYIOT O TOM, YTO
pasuvHbIe CIOCOOBI BBIMAca CEILCKOXO3SMCTBCHHBIX JKHBOTHBIX OKa3bIBAIOT HEOIUHAKOBOE BIHSHHE
Ha (HU3HKO-XMMHUYECKOE COCTOSIHHE CBETJIO-KAIITAHOBBIX IIOYB MACTOMINHBIX yroauil. Hambomee
BBIPQXECHHBIC HETAaTHBHBIC M3MEHCHUS YCTAHOBJICHBI HA yYacTKaX C MHTCHCHUBHBIM BBIMTACOM, TJE B
cpendem 3a 2021-2023 rr. OTMEYEHb MaKCHMaJbHbIE 3HAYEHHUS IJIOTHOCTH  IIOYBHI,
COOTBETCTBYIOIIME 3-i CTEMEHU Jerpaaaiiy, MOBBIIICHUE COEPKAHUS OOMEHHOTO HATPHS 10 YPOBHS
CpemHell CTENEeHU COJIOHIIEBATOCTH, a TaKXKe YXYALICHHE CTPYKTYPHOTO COCTOSHHS MOYBBHI JI0
yIOBICTBOPUTECIHLHON  OLEHKHM.  YKa3aHHbIC  HM3MCHEHHS  CBUACTENLCTBYIOT O  Pa3sBUTHH
JIerpalalldOHHBIX TIPOIECCOB, CBS3aHHBIX C YCHJICHHEM YIUIOTHEHHS, pPa3pyIICHHEM arperaTtHoi
CTPYKTYPBI ¥ YXY/ALICHHEM arpOXHMHUYECKUX MOKA3aTeNeii MOYBHI.

B 10 *)e BpEMs Ha HaCT6I/IIlIaX C CE€30HHBIM HCIIOJB30BAHUECM HETaTHUBHBIC M3MCHCHUA 6BIJII/I
BBIPKEHBI 3HAYUTEIBHO ciabee. B 3THX yCIOBHSX MPOIECCHl YIUIOTHEHUS TMOYBBI U JECTPYKIHH €&
CTPYKTYpBI TIPOTEKAIN MEHEe WHTEHCHBHO, YTO yKa3bIBaeT Ha OoJiee MIaIAIINA XapakTep JaHHOTO
peXMMa BbIlIaca IO OTHOIICHHIO K MMOYBCHHOMY IOKPOBY. YCTAHOBJIIEHO TaKXe, YTO CIOCOOBI
HaCT6I/IHlHOFO HCIOJIb30BAHUA OKa3bIBalOT CYIICCTBCHHOC BJIMWAHHNC Ha TYMYCHOC COCTOSAHHUEC U
00€eCreYeHHOCTh MOYBbI  MOABIKHBIM  (hochopom. Ilpu ycuieHHM NACTOMIMHON —HArpy3Kd
HAOJII0/1aeTCsl CHIDKCHUE COJEPIKaHUs rymyca M MOABIKHOTO (ocdopa, 4To oTparkaeT yXyAlIeHUE
TUTOJIOPOJIUSI CBETIIO-KAIITAHOBBIX TTOYB TOJIYIYCTBIHHOM 30HbI 3anaqHo-Ka3zaxcranckoi o0macTu.

CJ'ICI[OBaTeHI)HO, MHTCHCUBHBLIM BEINIAC CJICOAYCT pacCMaTpuBaTb KakK OJWH U3 OCHOBHBIX
(baKkTOpOB YXYIIICHNS KAYECTBEHHOTO COCTOSHHUS TTOYB MMACTOMIIHBIX YKOCHCTEM, TOT/Ia KaK Ce30HHBIN
PEKUM HCTONB30BaHUS B OOINBIIEH CTENEHH CIOCOOCTBYET COXPAaHEHHIO HX arpo(U3MYECKHX H
AarpoXuMMUYCCKUX CBOJCTB. HOHy‘IeHHBIe PEIYILTATBI IMOATBEPIKIAAIOT HeO6XOJII/IMOCTB Hay4YHO
000CHOBAHHOTO PETYJIMPOBaHKS TMMACTOUINHON HArpy3KH W BHEAPCHUS PAIMOHANBHBIX CHCTEM
MCIIOJIb30BAHUS TTACTOMII, HANPABICHHBIX HA MPEAYNPEXKICHUE NErpajallii IO0YB, COXPAHCHHE HX
TIOIOPOIUS U 0becTieueHre YCTOWYNBOTO (PYHKIIMOHUPOBAHUS TTACTOUIIIHBIX 9KOCHCTEM
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TYWIH

JKalpIIBIMIBIK KYKTEMEHIH OpTYpJi IeHreii »KaFaalblHAa J>KaHbIIBIM TONBIPAKTAPBIHBIH
KYH3elyi ©3eKTi FBUIBIMH JXOHE NPAKTHKAIBIK Macene OOoJNbIN TaObUIaJbl, OHTKeHI Oyl KyOBLIBIC
TOTBIPAKTHIH ~ arpo(M3HUKANBIK JKOHE arpOXMMMSUIBIK KACHETTEpiHIH  HamapiaybIMeH, OHBIH
KYHaPJIbUIBIFBIHBIH, TYPAKTBUIBIFBIHBIH KOHE YKANBUIBIM aTKANTapbIHBIH OHIMIUIITIHIH TOMEHACYIMEH
KaTap XKypemi. 3epTTeymiH MaKCaThl OpTYPJI Mall JKaro TocUIIepiHe OalIaHBICTHI alIbIK Kapa-KOHBIP
TONBIPAKTapAbIH  (QU3MKA-XUMUSIIBIK ~KaCHETTEPiHIH e3repy epeKIICTKTepiH aHbIKTay OOJib.
JKyMmpicTa TomBIpaKk KYWIHIH HETI3Ti KOpCeTKImTepi MEH IerpalalisuiblK YVIEpICTepIiH KopiHy
JIOpeXKeCiH Oaranayra MYMKIHIIK OCpreH JallaiblK YKOHE 3epTXAHANBIK SJicTep KOJNIaHbUIIbL. EH
afiKpIH TepiC e3repicTep KapKbIHABI JKalblIbIMIa Oakikanapl: Kapanripik memrrepi 0,81%-ra neitin
TOMEH/IE/Ti, TOMBIPAKTHIH KOJIEM/IK THIFbBILIFEI 1,40 r/cM3-Ke JeiiH apTThl, al )KbUDKBIMaJb! Gochop
mouepi 0,63 mr/100 r-ra peitin azaiinbl. COHBIMEH KaTap, TONBIPAK KYPHUILIMBIHBIH Hallapiaybl
JKOHE alIMacTialibl HATPUH MOJIIIEPiHiH apTybl aHBIKTAIbl. MayChIMIBIK XKalbuibIMIa Oy e3repicrep
aspIpak Oaiikanmel: Kaparripik mesmepi 1,16%, an TOMbIpaKThIH KOJEMJIIK ThIFbI3AbIFEI 1,27 T/cM?
00Jmbl. ANBIHFAH JEPEKTEp KAWBUIBIMABIK JKYKTEMEHIH KapKbIHABI OOyBl TOIBIpAaK KYyH3emyi
yAepicTepiH KYIIEHTETiHIH, all MayChIMIIBIK JKAHBUIBIM PEXUMI KAWbLIBIM IKOKYHENIepiHiH TONBIPaK
KYHapPIBUIBIFBIH, TYPAKTBUIBIFBIH JKOHE DKOJIOTHSUIBIK KaFdalblH CaKTayFa KeOIpeK BIKIAT eTeTiHIH
pacraiinpl. Byn skalbulbIM OKepiepiH YTHIMIBI MaiijanaHy >KOHE TOMBIPAK KaMBLIFBICBIHBIH
KYH3emyiHiH aJblH ary OOWBIHINA THIM/II IIapaliap bl 931pJiey MEH €HT13y KaXETTiriH KopCceTe.

Tyiiin  co30ep: monvipakmoly 0e2padayuscsl, HCAULLILIMOAD, JHCAUBLLIBIM  NAUOANAHY
a0icmepi, KapKbIHObL HCAUBLIBIM, MAYCLIMObIK HCAUBLIbIM.
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BJIMSIHUE PEJKMMA OPOILEHMSI 1 XUMWYECKON MEJIMOPALIMU HA
MMPOJIYKTUBHOCTb TPABOCTOSI IUMAHHOI'O YYACTKA B 3ATIA THO-
KA3AXCTAHCKOM OBJIACTH

AHHOTANUSA

WccnenoBanusi HanpaBJICHBI Ha OLIEHKY BIMSHUS PETYIMPYEMOIO 3aTOIUICHHUS M XMMHUYECKOH
MEJIMOpAlliy MOYBEI HA (POPMUpPOBAHUE BHUIOBOTO COCTaBa W MPOJYKTUBHOCTH JIMMAHHBIX KOPMOBBIX
yronuii 3anmanHo-KazaxcraHnckoil 061acTH. Y CTaHOBIEHO, YTO PEryINpyeMOoe 3aTOMJICHHE OKa3bIBACT
OTIpEJeNISIoIee  BIMSIHUE Ha pPa3BHTHE TPaBOCTOS, YJIYYIICHHUE CTPYKTYPBI PaCTUTEIBHOTO
cooOmIecTBa M MOBBILICHHE YPOXKAaHHOCTH KOPMOBOM Maccel. Bo  QuopuctuueckoM cocraBe
JIMMaHHOTO y4YacTKa BbIsBIeHO 32 Buaa pacTeHuid u3 13 cemelicTB, (HOPMHUPYIONIMX 3J1aKOBO-
Pa3HOTPaBHYIO acCOLUALIHIO.

OnTumanbHas HopMma 3aroruteHus coctapisier 3000-4000 m3/ra, npu KOTOPOH MPOEKTUBHOE
mokpeiTHe nmocruraer 95 %, BeicoTa pacteHuit — 61,4 cM, a YHCICHHOCTh TBIpEs TIOJI3YYEro
yBenuuuBaercs 10 1455,3 mir./m? npotus 212,2 mit./M? Ha He3aTalJIMBAeMOM Yy4acTKe. Y POXKaHHOCTb
CCHa IpH JaHHON HopMe coctaBwia 62,7 1/ra, 4ro Oojiee YeM B MSATh pa3 MPEBBIIACT MOKA3aTeNn
KOHTpOJsl. [IpuMeHeHne XUMHYECKOH MENHOpaIMi TakkKe CIOCOOCTBOBAIO POCTY MPOJYKTHBHOCTH
TPaBOCTOSI: MaKCUMallbHas ypoxaWHOCTh ceHa mocturana 20,6 1y/ra mpu BHECEHHU THIICA B JI03€
6 T/ra, uTo B 2,2 paza BbIIIE KOHTPOJIHHOTO BapHaHTA.

[Tony4eHHple pe3ynbTaThl TMOATBEPIKAAIOT BBICOKYIO 3(P(EKTUBHOCTH PETYIUPYEMOTO
3aTOIUICHUSI B COYETAHWH C XHMHYECKOH Menuopanueil Uis MOBBILEHHUS IPOAYKTHBHOCTH U
YCTOWYMBOCTH JIMMAHHBIX CEHOKOCOB B YCIIOBHSIX 3aCYIIIJIMBBIX CTEITHBIX YKOCHUCTEM.

Knwouesvie cnoea: numannoe opouieHue, HOPMbl 3AMONJIEHUS, XUMUYECKAs MeIuopayus,
6100601 COCNAB, NPOOYKIMUBHOCHb PACTUMETbHOCHIL.

ABSTRACT

The study aimed to evaluate the impact of controlled flooding and chemical soil amelioration on
the species composition and productivity of liman pastures in the West Kazakhstan region. It was
established that controlled flooding significantly influences grass stand development, improves plant
community structure, and increases forage yield. The floristic composition of the estuary site included 32
plant species from 13 families, forming a grass-forb association.

The optimal flooding rate was found to be 3000-4000 m*ha, providing 95 % projective cover,
plant height of 61.4cm, and the density of Elytrigia repens reaching 1455.3 plants/m? compared to
212.2 plants/m? in the non-flooded control. Hay yield under this flooding regime reached 62.7 g/ha, more
than five times higher than the control. The use of chemical ameliorants also enhanced vegetation
productivity: the maximum hay yield reached 20.6 g/ha with gypsum applied at 6 t/ha, 2.2 times higher
than the control.

These results confirm the high efficiency of combining controlled flooding with chemical soil
amelioration to increase productivity and sustainability of estuary hayfields under arid steppe conditions.

Key words: estuary irrigation, flooding rates, chemical amelioration, species composition,
vegetation productivity

BBenenne. OCHOBHBIM HaIpaBIICHHEM Pa3BUTHs arpONPOMBIIIICHHOTO KOMILIEKCA 3arajaHo-
Kazaxcranckoii o0mactu sBIsIeTCSl KMBOTHOBOJCTBO, 3((eKTHBHOE (DYHKIMOHHPOBAHUE KOTOPOTO
Tpebyer (HOpMHUPOBAHHUS YCTOWUMBOM KOpMOBOM Gasel [1]. B permone cocpemoToueHsl 3HAYUTEIBHBIE
IUTOIA M UCKYCCTBEHHO 3aTOIUIIEMBIX CEIbCKOXO3HCTBEHHBIX yroamii PecryOomuku KazaxcraHn, rae
(PYHKIIMOHUPYIOT BOCEMBb KPYIHBIX OPOCHTEIBbHO-OOBOJHHUTENBHBIX CHCTEM OOIIel Iuiomanpio Ooee
260 TeIC. Ta. VMcmosnp3oBaHME MABOAKOBBIX BOA IUISl 3aTOIUICHHS CEJbCKOXO3AHCTBEHHBIX 3EMEIlb
SIBIISIETCS.  DKOHOMUYECKH dS(PQEeKTHBHBIM W HaA&KHBIM CHOCOO00M obecrieueHust CcTabuIbHOM
NPOSYKTUBHOCTH KOPMOBBIX yroauil. Hammume HOCTaTOYHBIX BOAHBIX PECYpPCOB MO3BOJISIET IIHMPOKO
NPUMEHSTh ~ BECEHHEe  3aToIUIeHHe B KauecTBe  O(QQEKTHBHOTO  MeToJa  OpOLICHHS
CeIbCKOXO3MCTBEHHBIX 3eMeTh [2, 3].

OpolieHue METOJIOM 3aTOIUICHHsI SBJSIETCS OJHMM M3 CTapeimX W Haubojee MIMPOKO
HpPUMEHSIeMBIX Croco00B uppurauuu [4]. JlaHHBIA MOAXOA HIMPOKO HCIONB3YeTCsl Ha Pa3IMYHBIX
KOHTUHEHTaX KaK 9JKOHOMHUYECKH JOCTYMHbIM ¥  3(QQGeKTHBHBI TpUEM  BOJIOOOECIICUCHHUS
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CENbCKOXO3SIHCTBEHHBIX TEPPUTOPHIL.

Ha 3anane Coenunensnix IlltatoB ¢ Hadana 1900-X roj0oB B MEKIOpPHOM 3aragHOM PErHOHE
CCHOKOCHI M TacTOWINA Havald OpoIlaTrh 3aTOIUICHUEM, KOTOPBIC SIBISIOTCS BaXKHBIM HCTOYHHKOM
KopMa is ckoTa [5]. B mosy3acyluiMBbIX U BIQKHBIX KIMMaTHueckux 30Hax KaHzaca, neuiuT BobI
KOMIIEHCHUPYETCS JIOTIOJHUTEILHBIM OPOLICHUEM M3 TIOI3EMHBIX U TIOBEPXHOCTHBIX BOJ [6].

Oxoso 25 MJIH ra B 3aCyIUIMBOM U TOJYy3acylIUTMBONW AQpPHKE TakK ke OpPOIIAKTCS CIiocoOoM
satoruennst [7]. Ha ceBepo-3amame Kuras GONBIIMHCTBO IUIOIMIAAEH OPOIIAIOTCSA CO CMEIIAHHBIM
WCIOJIb30BAaHUEM TMOBEPXHOCTHBIX U TIOJ3EMHBIX BOJI, TIPU 3TOM OOJIbIIAs YacTh MOBEPXHOCTHBIX BOJI
OTBOJMTCS CHCTEME KaHAIIOB ¥ OPOIIAETCS 3aTOIIeHeM [8].

Jlyiss TIOBBITIIEHUs] TIPOHW3BOJACTBA KOPMOB HEOOXOAMMBIM YCIOBHEM SIBIISIETCS YBEIMUCHUE
3aMacoB BJIarM B TOYBE 3a CUET ONTHMH3AIMU PEKHMOB 3aTOIUICHHWS, COXpaHEHHWE HOPMAaJIbHOU
9KOJIOTUYECKOH 00CTaHOBKH, (POPMHPOBAHHE YCTOHYMBOTO BHICOKOIIPOXYKTHBHOTO (hutonenosa [9, 10].
[IpaBUnbHBIA PEKUM 3aTOIDICHHS CIIOCOOCTBYET MOSBICHHUIO Ha 3aTAIUTMBAEMBIX 3EMIISIX OOIBIIOTO
KOJHMYECTBA IEHHbIX pacrenuii [11]. Muorue pacreHuss MOryT u30ekarh HeOJaronpUsATHBIC
MOCIICICTBHS 3aTOIUICHHS €CJIM MPABHIILHO PACCUUTATH BAYKHBIC COOBITHS )KU3HEHHOTO 1HKIa [12].

HecoOmtoeHue onTHMAaNbHOTO PEXXUMA YBIAXKHEHHS MPU OPOLICHUH TUMAHHBIX 3eMelTb MOXKET
MPUBOJIUTh K 3aCOJICHHIO TOYBBI, YXYJIICHUIO YCBOCHUS PACTCHHSMHU ITUTATENbHBIX BEIICCTB U
CHIDKEHMIO TIPOAYKTHBHOCTH KOPMOBBIX yrojui. [IpenoTBpaiieHie JaHHBIX HEraTUBHBIX MOCIENCTBUN
JOCTUTAeTCsl 3a CYET KOHTPOJISL COJIEBOTO PEKMMa TIOYBBI, BKIIOUAMOIIETO ONTUMH3ALHMIO HOPM
3aTOTUICHUS U PUMEHEHNE XUMHIECKON METHOPAITHH.

Martepuajbsl U MeTOAbl HcciaenoBanuid. Vccnemoanusi mpoBomwimuch B 2025 rony Ha
3aTOIUIIEMOM M HE OpOILIAEMOM OIBITHBIX YYacTKax, PAclOJOKEHHBIX HAa TEPPUTOPHH IIOCEIKa
Anrabac Axankckoro paiiona 3amagno-Kazaxcranckoit oomacty.

Ilousa  oOmBITHOTO  ydYacTKa  OTHOCHUTCS K  KaITaHOBOH  CJIa0OCOJIOHIIEBATOMH
TSOKEIIOCYTIIMHUCTOM C TMOBBIICHHBIM COJEP)KAaHUEM HIJIAa U HU3KUM cojiepaHueM rymyca. [loua
xapakrepusyercs cinaboii 3aconéunocteio (0,442-0,463 %). B nonnom cocrase npeobiaanaor Na* u
Cl7, 4to cooTBeTcTByeT HaTpueBO-xJopHaHOMY Tty 3acoienus. Comepxanue CO3z2” u HCO3™
HE3HAYMTENbHO. B 1enoM oTMedaeTcss yMeHbIIEHUE COJIEHOCTH C TIyOWHOW, MpHU JIOKAIEHOM
nossiiieann Na* u Cl™ B ropusonre 20-40 cM BCaenCTBHE MUTPALIAKU COJIEH.

Jlis XMMUYECKOW MeENHOopalvy MOYBBI HUCTONB30BAU TUIC B (opMe IUruapara cyiabdara
kanbius (CaSO4-2H20) B go3ax 6 u 12 kr ¢u3uueckro Beca u MOPOIIKOOOPa3HYIO 3JIEMECHTAPHYIO
cepy (S°) B no3ax 3 u 6 kr pusnueckoro Beca. MennopaHTsl BHOCHIM B Hauase jeta 2024 roja nocie
BECEHHETO 3aTOIUICHHWS M TOCIEAYIONIET0 BBICHIXaHUS TMOYBHI C HCIOJh30BAHHEM MEXaHUYECKUX
pasOpaceiBareneii. BHec€HHble MaTepHalibl 3aACbIBAIM JTUCKOBBIMH OPYAMSIMHU Ui 00eCHeueHUs
PaBHOMEPHOT'O paclpelieieHns 10 TOBEPXHOCTH IMOYBEL. Ha KOHTPONBHOM BapHWaHTe TakkKe
MPOBOJIUIIM JIMCKOBAHUE TIOYBHI JJISI OOECIeUeHHs OJMHAKOBBIX YCIOBHH 0OpaOOTKH M MCKITIOYCHUS
BIIMSTHUSI MEXaHUYECKOTO BO3JICUCTBHSA. B OMbITE M3ydanuch B¢ cxeMbl (Tabnuia 1):

Tabmuma 1 — Cxema ombiTa

Cxema 1: BiusiHue pexuma 3aToIuIeHUs Cxema 2: BiusiHne XMMHYECKOH METHOpALIUK MTOYBBI
1 — bes 3aTormienus 1 — xoHTpONB (0€3 METMOPAHTOR);
2 — Hopma 3aromrenms 1000-2000 m*/ra 2 — cepa MOPOIIOK, 3 T/Ta;
3 — Hopma 3aromnenus 2000-3000 m°/ra 3 — cepa nopomok, 6 1/ra;
4 — Hopwma 3atommenus 3000-4000 M/ra 4 — rumc, 6 1/ra;
5 — Hopma 3atomienns 4000-5000 m*/ra 5 —rumnc, 12 t/ra.

Ot0op pacTUTENBHBIX MPOO MPOBOIMIM C HCHOJB30BAHMEM KBaApaTHO - [UIOLIAI0OYHOTO
Meroma. Ha wmcciemyemoMm ydacTke 3akiaigbplBanyd KBaApaThl 33JaHHOTO pa3Mepa, B KOTOPBIX
(UKCHpOBaIM BCE BHIbl PACTEHHH M WX KOJWUYECTBO. MAeHTH(UKAIMIO pPaCcTHTENBHBIX BHIOB
ocylecTBIAIM Mo onpexaenurento bexkmyxamenosa O.JI. u TopexanoBa A.A. «KopmoBele pacTeHHd
Kazaxcrana», 2005. TlpoBoamnach Bu3yasbHas OICHKA O TMOBEPXHOCTH Yy4YacTKa, MOKPBITON
PacTUTENBHOCTHIO, 110 OTHOIICHWIO KO BCEH IUIOMIaAM y4yacTKa. BU3yarbHO OLCHEHHas IUIOLIaab
MOKPBITUS COOTHOCHJIACh CO 1IKajoil Jpyse, BbIpaXKeHHOM B IPOLIEHTaX.

OneHka pexuMa U MEePUOJNYHOCTH 3aTOIVICHHS MPOBOIMIACH C HCIIOJIB30BAHUEM HATYPHBIX
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HAOMIO/ICHUH W JaHHBIX KOCMUUYECKHX CHHUMKOB TEPPUTOPHHU 3aTAIJIMBAEMOI0 YYacTKa CO CIyTHUKA
Landsat 8-9, B3saThIX ¢ caiita ['eonoruueckoii ciyx6b1 CIIIA.

Jlyis onipenieNieHHsI M BBIJICJICHUS] HA CITyTHUKOBOM CHHUMKE Ha (DOHE MOYBBI M PACTUTEILHOCTH
OOBEKTOB OTKPBITON BOJbI WM OOBEKTOB BO BJIIAXKHOM COCTOSIHMM HCIOJIb30Basics uHaekc NDWI
(Normalized Difference Water Index).

3akJ1ajika MOJICBOTO ONbITa MPOBOMIACHE O MeToauke b.A. Jlocexosa.

Pe3yabTatel u 06cy:knenne. OnieHKa KAYeCTBEHHOTO COCTaBa TPABOCTOS IMMAHHOTO y4acTKa
noKaszajia, 4To (JIOPUCTUYECKHI COCTaB MpEJACTaBIeH 32 BHAAMH PAcTCHUH, OTHOCAIMMHUCS K 13
ceMeiicTBaM 1 (HOPMHUPYIOMMMHU 3JTaKOBO-Pa3HOTPABHYIO acCOIHANUio. JIOMUHUPYIOT MHOTOJICTHUE
TPaBSHUCTBIC BUBI, YTO XapaKTEPHO JUIA YCTOMYMBBIX JIyTOBO-CTEIHBIX dKocucTeM. [Ipeobnamanue
KHU3HCHHBIX (HOPM TeMUKPUNTODUTOB M TeOPHUTOB CBUICTEIHCTBYET O HATHYMU BBIPAKEHHOTO
HEOJIAroNpUsATHOTO CE30HA B YCIOBHAX PETHOHA.

PactutensHOCTh JIMMaHa (GOPMHUPYET DKOJOTUYECKHHA sl OT TMIpO(UTOB K Kcepoduram,
OTPKAMONIMHA MUKPOPENbe( TEPPUTOPUH U PA3IUYMS B CTCIICHU YBIXHEHUS. B mepeyBIaKHEHHBIX
MOHMKEHMSX JOMHHUPYIOT BIarodr0OMBEIC BUJIBI, TaKMe Kak OCOKa mysbipuatas (Carex vesicaria) u
arotuk nomsydunit (Ranunculus repens). Ha miakopHBIX ydacTKax OCHOBY TPAaBOCTOSI COCTaBIISFOT
me3o¢hutel — mbipeit nomyuwit (Elytrigia repens) m kimeBep momsyumit (Trifolium repens). Ha
BO3BBIIICHHBIX 3JIEMEHTaX penbeda pacmpocTpaHeHbl KcepohHThI, BKIIFOYas MoJbiHb JIepxa (Artemisia
austriaca) u comoaky roayio (Glycyrrhiza glabra), uro cBHAETENBCTBYET O 3aCYNUTHBBIX YCIOBHSIX.
Takum oOpa3oM, pacmpeneneHue pacTUTENFHOCTH CTPOTO OOYCIOBIIEHO MHUKpopenbehoM U
JUHAMUKOHN yBIIAKHEHUSI.

OnTuMabHbIE YCIOBHS YBIaKHEHHUS HaOroaanuch npu HopMe 3atorutenns 3000-4000 m3/ra,
YTO TOATBEPKIACTCS MAaKCHMAJIbHBIM MPOCKTHUBHBIM MOKpbITHEM (95 %) W BhICOKMM OOMIHMEM
KIIOUeBBIX BumoB. Ilbipeit momsyumit (Elytrigia repens), ocoxa myssipuaras (Carex vesicaria),
nepOennuk npyroBunubiii (Lythrum virgatum) u cycak 3ontrunsiii (Butomus umbellatus) nocruranu
KaTeropun «oOMIspHO». BHIOBOW cocTaB mpW BceX BapHaHTaxX 3aTOIUIEHHUS (32 HMCKIIOUEHHEM
KOHTpOJIs) crabmim3upoBayicss Ha ypoBHe 10 BHIOB Ha YUYETHYIO IUIONIAJAKY, YTO YKa3blBaeT Ha
(dhopMHpOBaHHE YCTOWYUBOTO PACTUTEIBHOTO COOOIIECTBA MPH JOCTATOYHOM YBIIaKHCHUH.

CMeHa TOMUHUPYIOLIMX BHIOB IPOUCXOAMIIA BIOJb IPaueHTa yBiaKHeHUs. C yBeIMYCHHEM
HOPMEI 3aToIUTeHUs cojtozka roias (Glycyrrhiza glabra) ucuesana us 1ienosa, Toraa kak ocoku (Carex
spp.), cutauku (Juncus spp.) u BiarosmobuBoe pasHotpasbe (Butomus umbellatus, Alisma plantago-
aquatica) yBeauauBaIN CBOIO MPEACTABIEHHOCTE.

[MIpy wu3ydyeHWW pekuMa 3aTOIUICHHWS YCTAHOBJICGHO, 4YTO HA OMNBITHBIX BapUaHTax
JOMHHHPOBAIIN 3JIAKOBBIC PACTCHUSI — MbIPEH MONI3y4Yrii 1 OEKMaHHsl OOBIKHOBEHHAsI, J10JIs1 KOTOPBIX
cocraBmsia 98,0-99,5 %. Ha xoHTponmsHOM ydacTke mpeoOianaid THUIMYAK W TBIPEH IMOJBYYHMA
(92,6 %).

UwncineHHOCTh TBIpesl TMON3ydero Ha KOHTpoje cocraBmia 2122 mr./mM?, Torma kKak Ha
BapHaHTax 3aTOIUICHMs] OHa yBenuuuBanach no 1250,7 mr./M*> npu Hopme 1000-2000 m/ra m
JoCTUrajga MakcuMaiabHoro 3HaueHus 1455,3 mr./m? npu Hopme 3000-4000 m3/ra, cHmXKasCh 10
1278,7 wr./M*> mpu MakCHUMaJbHOW HOpPME 3aTOIUIeHHs. [IpUpOCT YHMCIEHHOCTH MO CpPaBHEHHUIO C
koHTposieM coctasui 489,4-585,8 %, a cymmapHOe yBeIHUEHHUE T0JIH 37aKoBbIX — 174,2-219,6 %.

BexmaHust OOBIKHOBEHHAsI OTCYTCTBOBAJIa Ha KOHTPOJIE, OJTHAKO HA BapUAHTAX C 3aTOIUICHUEM
e€ umucieHHocTh BapbupoBaiga oT 8,0 mo 15,3 mr./m2. [leBsicun OpuTaHCKHME OTMEYaliCsd Ha BCeEX
BapUaHTax OIbITa ¢ MaKCHMalbHOH umciieHHOCThIO (16,7 mwiT./M?) mpu Hopme 3aroruieHus 3000-
4000 m*/ra. Tumuak (GUKCHPOBANCS MCKIIOUNTEIRHO HA He3aTarimBaeMoM ydactke (248,0 mrr./m?),
YTO MONATBEPXKIACT €ro  KCEPOPUTHYIO  IKOJNOTHUECKYIO  TPUYPOUCHHOCTh.  AHAIOTHYHAS
3aKOHOMEPHOCTh OTMEYEHa JJIs KepMeka [ MeNlnHa, 3aperdcTPHpPOBaHHOTO TOJBKO HA KOHTpPOJIE.
OcTanbHbIe BUIBI IPOSIBIISUIA H30UPATENLHOCTD K YCIOBHSAM YBIQXKHCHUSL.

[Ipu M3yYeHHUH BIUSHUS XUMHYECKOW MEIHOPAIMH YCTAHOBJICHO, YTO KaK HAa KOHTPOJIbHOM
y4YacTke, TaKk U Ha BapUAHTaX OMNbITA B I[CHO3E MPEOOIaany 3JIaKOBbIC PACTEHUS — TBIPEH O3y
1 OekMaHusT OOBIKHOBEHHAs, T0JIs KOTOPhIX cocTanisiia 97,8-99,8 % (96,2 % wa koHTpOIIE).

[Teipeii mon3y4uid, ABISIICH JOMUHUPYIOIIMM BHJIOM, CYIIECTBEHHO YBEIUUHUBAI YHCICHHOCTh
no cpaBHeHuio ¢ KoHrtposem (210,3 mir./m?): ot 428,0 mr./mM> mpu BHeceHuu cepbl (6 T/ra) mo
622,3 wr./M*> npu BHecenmu rurca (6 T/ra), uro coorBerctByer mnpupocty 103,5-1959 %.
UucneHHOCTh OckMaHMM OOBIKHOBeHHOW Bo3pactaia no 21,3-50,3 mir./m? mporuB 15,0 mr./m? Ha
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KoHTposne. HacTyxa OOBIKHOBEHHAs W JIEBACHJI OPUTAHCKUIA OTMEYaIWCh MPEUMYIIECTBCHHO Ha
BapHaHTaxX C BHECEHHEM TUIIca U B HeOONbIIOM KonmyecTBe. Kepmek ['menuna rkcupoBaics TOIbKO
Ha KOHTPOJIE, YTO CBHJCTENHCTBYET O CHHIKCHHUU €r0 KOHKYPEHTOCHOCOOHOCTH TPH YIyYIICHUU
COJIEBOTO PEKUMa MOYBHI.

Haubonbimass BbICOTA pacTeHHH B ONBITE MO UW3YYCHUIO pEXHMa 3aTOIUICHHS Oblia
3adpukcuposana npu Hopme 3000-4000 m3/ra u cocraBuna 61,4 cm (Tabmuua 2). [lpu apyrux Hopmax
OTMEYaIOCh HE3HAYHTENILHOE CHW)KEHHE JIAHHOTO IOKa3aTeis, MPH 3TOM MHUHHMAIbHOE 3HAa4YeHUE
3apeructpupoBano mpu 3atomienun 4000-5000 m3/ra — 54,6 cm. Ha koHTposie BbICOTa pacTeHUI
cocraBmia 37,9 cm.

Tabnuma 2 — Iloka3arenu BHICOTHI U YPOXKAHHOCTH PAaCTEHM HA JMMAaHHOM Y4acTKe IPU H3y4deHUH
exxuMa 3atoruienus, 2025 r.

Bapuant BeicoTa pacteHuii, Macca pacTeHwit, 1/ra

(HOpMa 3aTOTUTICHUS) cM chIpas CeHa
bes 3aromienus 37,9 15,0 10,4
1000-2000 m*/ra 58,6 64,4 42,6
2000-3000 m*/ra 60,3 85,5 57,1
3000-4000 m*/ra 61,4 94,6 62,7
4000-5000 m*/ra 54,6 70,2 46,7
HCPO’95= 4,13 2,41

YpokallHOCTh CeHa Ha KOHTPOJbHOM yuacTke coctaBuia 10,4 m/ra. Ha Bcex BapuaHTax c
3aTOTUIEHHEM HaOII0JAI0Ch IOCTOBEPHOE TMOBKINIEHHE ypokaiiHocTh: nipyu HopMme 1000-2000 m3/ra —
Ha 32,2 n/ra, mpu 2000-3000 m3/ra — Ha 46,7 11/ra, ¢ HaubobimM yBenuderueM mpu 3000-4000 m3/ra
—Ha 52,3 w/ra, u pu 4000-5000 m*/ra — Ha 36,3 1/ra. OTHOCUTENHHOE MOBBIICHHE YPOXKAHMHOCTH 10
CpaBHEHUIO ¢ KoHTpoJjeM cocraBuio ot 309,6 no 502,9 %.

Mexay ToKa3aTeNlssMH ChIpOMl M CyXOW Macchl pacTeHHM HAOJIOAanach CHJIbHAS mpsMas
KOppeJSILIMOHHAs CBsi3b, Onmm3kas Kk monHoit (I = 0,99). B cooTBercTBUM € 3THM pa3iuuus B
YPOXKaHOCTH IO CBIPOM Macce Ha BapUaHTaX MPAKTUYECKH TOJHOCTHIO OTPAXKAIUCH U B MOKA3aTEIsIX
YPO’KalHOCTH TI0 CyX0ii Macce (CeHa).

B Xxoje wmccnenoBaHus yCTaHOBIICHO, YTO BHECEHHE XHMHUYECKHX MEJIHOPAHTOB — CEpPhbl U
THUIICA — OKa3bIBAEeT MOJOXKUTEIBHOE BIMSHWE HA POCT U YPOXKaHOCTh PACTEHUH MO CPaBHEHHIO C
KOHTpoJeM (Tabmwma 3).

Bricota pacrenmii Ha KoHTpone cocraBmia 43,8 cM. HawubGompmmas BbicoTa OblLia
3aUKCHpOBaHa NPU BHECEHUH CEphl B 103upoBKe 6 T/ra — 50,2 cM, 4TO MpEBBIIIAET KOHTPOJIb Ha
14,6%. Bapwuantsl ¢ runcom (6 u 12 1/ra) u cepoit (3 T/ra) Takke CMOCOOCTBOBANU YBEIMUYCHUIO
BBICOTBI PacTEeHHH, nocturas 3nadenuii 46,8, 46,6 u 45,4 cM COOTBETCTBEHHO.

Tabauma 3 — Iloka3arenu BHICOTBI U YPOKAHHOCTH PAaCTEHH HA JUMAHHOM Y4acTKe IPU HW3y4YeHUH
XUMHYECKOW Menmnopaiuu moussl, 2025 r.

BapuanTt . Macca pacteHui, m/ra
BeicoTa pacTenuii, cMm

(HOpMa 3aTOIUIEHUS) ChIpast ceHa
Konrpouns 43,8 14,1 9,5
Cepa, 3 T/ra 45,4 29,2 19,5
Cepa, 6 T/ra 50,2 22,4 15,1
I'unc, 6 T/ra 46,8 30,8 20,6
I'umc, 12 t/ra 46,6 26,0 17,5

MakcuManbHas Macca pacTeHui (chipast) Oblia TOCTUTHYTA TPH BHECCHUHU THIICA B IO3UPOBKE
6 1/ra u cocraBuna 30,8 wra, yto B 2,2 pa3a Beimie kKoutpous (14,1 w/ra). Bapuanr ¢ cepoit 3 1/ra
TaKKe IMoKa3al 3HAYUTEILHBIN MTPUPOCT Macchl — 29,2 1/ra. OgHaKO TMOBBIIICHHE T03BI CepHI 10 6 T/Ta
COMPOBOXKAAIOCH CHIPKEHUEM MAaCChl paCTEHHIA IO CPAaBHEHUIO C JO3UPOBKOi 3 T/Ta.

ITo mMacce ceHa aHAIOTHMYHBIE TEHACHITMHU: OoJbImas yposkaiiHocTh ceHa — 20,6 m/ra — Obuia
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noJiyueHa npu BHecenuu rurca (6 1/ra), uto Oosee yeMm B JiBa pas3a mpeBbiman KoHTposb (9,5 1yra).
Cepa B 10o3upoBKe 3 T/Ta Takke crocoOCTBOBaNA 3HAUNTEILHOMY YBEIHICHUIO YPOKAWHOCTH CEHA.

[TomyyeHHBIE NaHHBIE IO TNPOAYKTUBHOCTH PACTUTEIBHOCTH (HEPBBIA TOJ) B OIBITE C
UCIIOJIb30BAaHUEM XWUMHYECKHX MEJTHOPAaHTOB TMOKa3ajid JHIIb TEHICHIHMIO K Pa3IndusiM MEXKAY
BapuaHTaMu. V3-3a 3HAUNUTEIBHOTO BapbUPOBAHMS JAHHBIX B IOBTOPHOCTAX OSTH DPa3iH4Hs HE
JOCTHUTaJI CTATUCTHYECKON IOCTOBEPHOCTH.

BoeiBoabl. PerynupyeMoe 3aToiuieHHE JIMMaHHBIX YTOJUA CYIIECTBEHHO BIIMAET Ha
MPOAYKTHBHOCTh M CTPYKTYPY PaCTHTEIBFHOTO COOOIIEeCTBa. Y CTaHOBICHO, YTO ONTHUMAalbHAs HOpMa
sarorieHust cocrapisier 3000-4000 m3/ra, mpu KOTOpOH 00eCHeYUBAIOTCS HAMIYUIIHME IOKa3aTead
pasBUTHS TPaBOCTOS: MPOEKTUBHOE MOKpbITHE nocturaer 95 %, BbicoTa pactenuil — 61,4 cm, a
YUCJICHHOCTh JIOMMHUPYIOILIETO BHJA, MbIpes MOJ3ydero, yBenuduBaercs 0 1455,3 mmir./m? npoTus
212,2 wmr./M*> Ha KoHTpone. Hambompimas ypoxalHOCTh ceHa IOJydeHa NpU JaHHOH HOpMe
3aTOIUICHUs] U cocTaBmia 62,7 1/ra, uro Ha 52,3 w/ra Beire kouTposs (10,4 1/ra) U cOOTBETCTBYET
YBEJIMYECHHUIO TPOAYKTHBHOCTU Oosiee 4eM B 5 pa3. [IpuMeHeHne XMMHYECKMX MEIMOPAHTOB TaKKe
CIIOCOOCTBOBAJIO POCTY YPOXKaWHOCTH: MaKCHMAIIbHBIH BBIXOX cbipoid maccel gocturan 30,8 1yra, a
ypoxaitHocth ceHa — 20,6 1y/ra mpu BHeceHHMH THIca B J03e 6 T/ra, uTo B 2,2 pa3a NpPEBHIIIAIO
KOHTpOJIbHbIE  3HaueHWs. [lomydeHHBIE pe3yNbTaThl IMOATBEPXKIAIOT, YTO  HCIIOJIB30BaHUE
ONITHMAJIbHBIX HOPM PETYJINPYEMOT0 3aTOIUICHHS B COYETAHUH C XUMHIECKON MEJHOpanuel sBiseTcs
3G PEKTUBHBIM arpoTEeXHUYECKUM MPHEMOM IOBBIIICHHS YPOKAWHOCTH U YCTOMYMBOCTH JIMMAaHHBIX
ceHokocoB 3anaaHo-KazaxcraHckoit obnactu.

bnazooapnocmu. JlanHoe wuccienoBanue Obulo mNpoduHaHCHpoBaHO KomHTeTOM HayKu
MunucrepcTBa HaykHm W BbIcIIero oOpaszoBanus Pecrmyonmukm Kazaxcram B paMmkax IMpoeKTa
AP23489274 «Pa3paboTka TEXHOJIOTUH YIyULICHHUS IKOJIOT0-MEIHOPATUBHOTO COCTOSHUS JUMAHOB U
MOBBIIIEHHS UX MPOTYKTUBHOCTI.
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TYUIH

3eprreyain Makcatel — barbic KazakcTaH OONBICHIHAAFBI KOITAHOANBIK KAWBLIBIMIAPIBIH
TYpP KypamblHa >KOHE OHIMIIUITiHE PpeTTeNeTiH Cy TACKbIHBI MEH XHMUSUIBIK MEIHOPAIMSHBIH
ocepin Oaramay. benrimi OonfaHmail, peTTeNeTiH Cy TAacKbIHBl IIONTIH JaMyblHA, OCIMIIK
KaybIMJIACTHIFBIHBIH KYPBUIBIMBIH JKaKCapTyFa JKOHE JKEMIIION OHIMJIUITIH apTThIpyFa OH ocep eTeli.
KenranOansik yyackeHiH ¢iopaiblk Kypambl 13 TYKbIMIACKa KaTaThbiH 32 ©CIMIIK TYPIHEH TYPaibl
JKOHE OYJ1 — JIoH/AI-0aKIIIa eI aCCOIUAIMICHIH KYPaiIbl.

Ontumanaet ¢y tackbiabl HopMackl 3000-4000 m3/ra Gombim, on 95 % NpPOEKTHBTIK >KaObIH,
61,4cm ecimaik OwmikTiri sxome Elytrigia repens eciMmairidiH TeIFBI3ABIFEL  1455,3 nana/m?-re
KeTKeHze Oakpuiay ydackecimmeri 212,2 nana/m? KepCeTKilIiHEH alTapibIKTal K0Fapbl 60mmbl. OCh
HOpMajga Iemn jKuHaMacel 62,7 m/ra Kkypam, OakpiiaymaH Oec ece apThiK OOl XHUMHUSIIBIK
MEJHOPAHTTAPAbl KOJAaHy Ja OCIMIIKTIH OHIMAUICIH apTTRIPAEL THICTI 6 T/ra MesmepiHme
eHri3ren;ie meor kuaamacs! 20,6 11/ra xerir, 6akputayaa 2,2 ece )orapbl OOJIIBL.

OcBbl HOTWXKENEp PETTENIETIH Cy TacKbIHBI MEH XUMISUIBIK MeJluopanusHel OipikTipy batsic
Kazakcran oOONBICBIHAAFBI JTHUMAaHIBIK IIOITI >KaWBUTBIMIAPIBIH OHIMIUIINT MEH TYPaKThUIBIFBIH
apTThIpYyJia THIMIII €KCHIH pacTai bl

Tyiiin ce30ep: xenmanbaAnblK cyapy, cy 06acy HOpMALapwvl, XUMUALLIK MeIUopayusi, mypiix
KYpambl, 6CIMOIK HCAMbLIZbICLIHbIY OHIMOLTIEI.
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POTOPHAA MAIIINHA JJISA COPTUPOBKH AU HA OCHOBE
MAIIMHHOI'O 3PEHUSA

AHHOTANUSA

B cTathe paccMOTpeHBI BOIPOCH aBTOMATH3AI[MU KOHTPOJIS Ka4eCTBA M COPTUPOBKH KypPHHBIX
AWl Ha OCHOBC HEpaspymarommx METOJI0B I/ISMepeHHﬁ U HWHTCJUICKTYaJIbHBIX aJIrTOPUTMOB
KIaccu(pUKanuU. AKTYyaJbHOCTh HCCIICNOBaHHS OOYCIIOBJIEHAa HEOOXOJMMOCTBIO MOBBILIICHHS
OOBEKTUBHOCTH H BOCIIPOU3BOAUMMOCTH OICHKHW KadyeCTBa WLl B YCJIOBHUAX IPOMBIIIJICHHOTO
NTUIEBOJCTBA, a TaKKe OrPAHUYCHHOCTBIO TPAAMIMOHHBIX OJHOKPHTEPHAIBHBIX IOJXOJOB,
OPHUEHTHPOBAHHBIX MMPEUMYILIECTBEHHO Ha MAacCCy IIPOAYKTa.

B pabore wmccrmenoBaHa BO3MOXXHOCTH MHOTOKPHTEPHAIFHOTO KOHTPOJS KadecTBa SIMI[ B
MOTOKE C WCIOJb30BAHUEM COBOKYITHOCTH BECOBBIX M TEOMETPHUYECKHX I1apaMeTpoB, a TakKkKe
pacyeTHBIX TOKa3areneil o0beMa M IUIOTHOCTH. JIJIf TOJIydeHWsT MCXOIHBIX JAaHHBIX IPHMEHSIINCH
METO/bI MAIIMHHOTO 3pPEHUS U LUUPPOBOH 00pabOTKK M300pakeHHH, o0ecTieunBaloIne ONpeaeIeHne
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JUHEHHBIX Pa3MEpoB Siflla U TUIOM[AU €ro TPOJOJBHOTO CeueHHs 0e3 HapyHmIeHHUs IeTOCTHOCTH
MMpOAYyKTa. KJIaCCI/I(I)I/IKaHI/IH AUl MO MACCOBBIM KaTCTOpUAM OCYHICCTBIIATIAChL C NPHUMCHCHHUEM
AITOPUTMOB HEYETKOW JIOTMKH, 4YTO TI03BOJIAJIO YYHTHIBATH HEOMPENCICHHOCTh H3MEPCHUU |
BapuabeIbHOCTh OUOJIOTHYECKUX 0OBEKTOB.

DOKCIEPUMEHTAILHBIC HCCICIOBAHNS BBHITIOJHEHBI Ha BBIOOpKE W3 760 SHIl ¢ BKIIOYECHHEM
TOBApPHBIX KATETOPHHA W 0Opa3IoB, OTHECEHHBIX K OpaKky MO COBOKYIMHOCTH MOP(HOIOTHYCCKUX U
(U3UYECKUX TPHU3HAKOB. YCTAHOBICHO, 4YTO WCIIOJL30BAaHUE HEYETKOW JIOTUKU oOecreynBaeT
MOBBIIICHNE YCTONYHUBOCTH KJIaCCU(PHUKAINN B MOTPAHUYHBIX 30HAX KATETOPHH M yBENWYeHHE 00Ieit
TOYHOCTH cOpTUpOBKH 10 95,7 %, uyro Ha 15-20 % npeBblacT MOKa3aTead AJTOPUTMOB YCTKOM
noruku. IToka3aHO, YTO COBMEIICHHE BECOBBIX W T'EOMETPUYECKHX TMPHU3HAKOB MO3BOJSIET Oojee
KOPPEKTHO BBISBISTH OTKJIOHEHUS (DOPMBI M IUIOTHOCTH, HE (DUKCUpyEeMbIe TP TPAJAUIHOHHOMN
BECOBOW COPTHPOBKE.

ITonyuyennsie pe3yIbTaThl IIOATBEPIKIAI0T 3¢ dheKkTrBHOCTD NIPUMEHEHUSA
MHOTOKPHUTEPUALHOTO HHTEIUICKTYaTbHOTO MOJXO0Ja MPH aBTOMATHU3AIMU IPOIECCOB COPTHPOBKU
AU H 000CHOBBIBAIOT MEPCIICKTUBHOCTL €TI0 HCIIOJIbB30BaHUA B CHUCTEMax TEXHOJIOIHYCCKOIo
KOHTPOJISI M CENCKIMOHHOW paboThl B MNTHIEBOJACTBE. I[IpeiCTaBICHHbIE METOIbI MOTYT OBITh
aaanTUPOBaHbI JJId APYTUX BUAOB CENbCKOXO03IHCTBEHHOM IMpOaYyKIHWH, Tpe6yIOHII/IX BBICOKOTOYHOTO
Hepa3pyIaIIero KOHTPOJIS KauecTna.

Knwouesvie cnosa: xauecmeo suy, MAUWUHHOE 3peHUe, HEUEMKAs J02UKA, Hepaspyuaowuil
KOHMPOJIb, ABMOMAMUYECKAS. COPMUPOBKA, YUPDPOBAsL CUCmeMA, POTNOPHASL MAWMUHA.

ABSTRACT

The article discusses the automation of quality control and sorting of chicken eggs based on
non-destructive measurement methods and intelligent classification algorithms. The relevance of the
study is driven by the need to increase the objectivity and reproducibility of egg quality assessment in
industrial poultry farming, as well as the limitations of traditional single-criterion approaches that
primarily focus on product weight.

The study explores the possibility of multi-criteria quality control of eggs in flow using a
combination of weight and geometric parameters, as well as calculated indicators of volume and
density. To obtain the primary data, computer vision and digital image processing methods were used,
enabling the determination of linear dimensions and the longitudinal section area of the egg without
compromising the product's integrity. The classification of eggs by weight categories was carried out
using fuzzy logic algorithms, which allowed for the consideration of measurement uncertainty and the
variability of biological objects.

Experimental studies were conducted on a sample of 760 eggs, including commercial
categories and samples classified as defective based on a combination of morphological and physical
characteristics. It was established that the use of fuzzy logic provides increased classification stability
in the boundary zones of categories and increases the overall sorting accuracy to 95.7%, which is 15—
20% higher than the performance of crisp logic algorithms. It is shown that the combination of weight
and geometric features allows for more accurate detection of shape and density deviations that are not
captured during traditional weight sorting.

The results confirm the effectiveness of applying a multi-criteria intelligent approach in
automating egg sorting processes and justify the prospects of its use in technological control systems
and breeding work in poultry farming. The presented methods can be adapted for other types of
agricultural products requiring high-precision non-destructive quality control.

Keywords: egg quality, computer vision, fuzzy logic, non-destructive testing, automatic
sorting, digital system, rotary machine.

Beenenue. CopTHpOBKa MW KOHTPOJb KadyecTBa SUI[ OTHOCATCS K KIIIOUEBBIM OIEpalysiM
TEXHOJIOTHYECKOTO IMKJIA NTUIEBOACTBA, ONPEACIAIONIMM KaK 3KOHOMHUYECKYIO 3((EKTHBHOCTH
MPOM3BOJCTBA, TaK W OWOJOrMYecKHe pe3ynbTarbl HHKyOanmuu. KauecTBo HMHKYyOalMOHHOTO
MaTepHana HamnpsMy0 BIMSET Ha BBIBOJUMOCTb U >KM3HECIIOCOOHOCTh MOJIOAHSKA, TOrIA Kak MAJs
TOBApHBIX SIMI[ BaXHEHIIMMH TIOKa3aTeNsIMU SIBISIOTCS OJHOPOJHOCTH TMApTHH, CTaOWIBHOCTH
MacCOBBIX KaTErOpHid M TNOTPeOMTENbCKHE CBOICTBA IMPOAYKUHMH. B yCIOBHSIX HHTEHCHU(pHUKALUU
NPOM3BOJACTBA M poOcTa TPeOOBaHMH K KayecTBY CENbCKOXO3SMCTBEHHOM MPOAYKUIMH 3ajada
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MOBBIIICHUS TOYHOCTH ¥ OOBEKTUBHOCTH COPTUPOBKH UL TPUOOpETacT 0co0YI0 aKTyalbHOCTb.

CornacHo 'OCT 31654-2012, xypunble sAiila KIacCH)UIUPYIOTCS TIO0 Macce Ha KaTeropHu:
BhICIIyIO (He MeHee 75 1), otbopHyto (65-74,9 1), mepsyto (55-64,9 r), Bropyto (45-54,9 r) u TpeThio
(35-44,9 1). CraHmapT TaK)Xe pErjJaMEHTHPYET ITOKa3aTeld KadyeCTBA CKOPJYIBI M CBEKECTH
MPOAYKIIMH, BKJIIOYAs JOMYCTUMYIO BBICOTY BO3JYIIHON KaMepbl, TPO3PavyHOCTh U IUIOTHOCTH OelKa, a
TaKKe COCTOSIHUE HKENTKA, (OPMHUPYsT HOPMATHBHYIO OCHOBY aBTOMaTH3MPOBAHHOM OLICHKH KauecTBa
[1].

B mpOMBINUICHHONW TpPaKTUKE OCHOBHBIM KPUTEPUEM aBTOMATHUYECKOH COPTHPOBKHU
TPaJMIIMOHHO OCTaeTcsl Macca sila. bBOJBIIMHCTBO CEPUMHBIX SHIIECOPTUPOBAIBHBIX MAaIIUH
KJIaCCH(OUIUPYIOT SHIa MCKIIOYUTEIBHO IO BECOBBIM KATETOPHSM, YTO OOECIICUMBAET BBICOKYIO
MPOU3BOIUTEIILHOCT, HO HE TMO3BOJSET YYHTHIBATh (GOPMY M IUIOTHOCTh sidlia. Mexay Tem
UCCIIEIOBAHUS TIOKa3bIBAIOT, YTO COBOKYITHOCTh 3TUX MApaMeTPOB ONpPECIeT MPOYHOCTh CKOPIYIIBL,
MHTEHCUBHOCTh Ta3000MEHAa ¥ BBIBOJMMOCTh MTEHIIOB, a TAaKXKE YCTOHYMUBOCTh MNPOAYKIUH K
MEXaHHYeCKMM  Bo3aedcTBUsM  [5.6].  TpaaumuoOHHBIE  OPraHOJNENTHYECKHE  METOABI |
OBOCKOIIMPOBAHHE XapPaKTEPU3YIOTCS BBICOKOH CyOBEKTHBHOCTHIO. Pa3BUTHE aBTOMATH3UPOBAHHBIX
CHCTEM TIO3BOJIAIO TOBBICUTh  MPOU3BOJUTEILHOCTh  COPTHPOBKH, OJHAKO  OOJIBIIMHCTBO
CYILIECTBYIOIINX YCTAHOBOK OPUEHTHPOBAHBI Ha OJHOKPHUTEPUATBbHBIA KOHTPOJIb M HE 00ECTICUHBAIOT
KOMIUICKCHYIO OIICHKY KadecTBa. B 9TOW CBA3M aKTHBHO Pa3BUBAIOTCS METOJBI KOMITBLIOTEPHOTO
3peHUs JJIsl BBISIBJICHHS Ae(EKTOB U OlleHKH (opmbl sturl [5, 6].

OnHUMH W3 TIEPBBIX KOMIUIEKCHBIX pEIICHUIH CTadd O3KCIEPTHBIE CHUCTEMbI HAa OCHOBE
MAIIMHHOTO 3PEHUS M HWHTEIUICKTYalbHBIX airoputmoB. B pabote [5] mokazana 3¢ddexTuBHOCTD
UHTErpanui 00pabOTKH HM300paKEHUH W WHTEIICKTYaIbHBIX IPaBWI Ui aBTOMATH3HPOBaHHOM
COPTHPOBKM sMI. B  MNOCIEIyIOIMX HCCIENOBaHHUSAX HPOJEMOHCTPHPOBAHA  BO3MOXKHOCTB
BBICOKOTOYHOM KJIacCU(PUKAIINN B 00HAPYXKEHUS Ie(hEeKTOB CKOPIIYIIBI ¢ HCITOJIB30BAaHUEM 00yJaeMBIX
moernei [6].

Jlnst TIOBBIMICHUST HAASKHOCTH BBISIBICHUS MHKPOTPEIIMH M TOBEPXHOCTHBIX J1eEeKTOB
NPUMEHSIOTCSI METOZBI THUIEPCHEKTPAIbHOW CHEMKH, IO3BOJISIONINEG OOHApYKHBAaTh CKPBITHIC
MOBPEXK/ICHUS, HEPA3IMUUMbIC TPHU CTaHAAPTHOM ocBeleHuu [7, 8]. BMmecte ¢ TeM Takue CHCTEMBI
OTJIMYAIOTCSl BBICOKOW CTOMMOCTBIO W OTPAaHMYCHHOW NPUMEHHMOCTBIO B YCIOBHSIX MAacCOBOTO
npousBocTBa. OTIENbHOE HANPABJICHHUE CBSA3aHO C Hepa3pylLIaloIeil OIIEHKONH BHYTPEHHETO Ka4ecTBa
SIAI], BKJTFOYAs OTIPE/ICIICHUE CBEXKECTH M XapaKTEPUCTUK OElTKa W HKENTKA HAa OCHOBE CIIEKTPAbHBIX
MetomoB [8, 9]. B 00630pHBIX paboTax OTMEYAETCsl TMEPCIEKTHBHOCTh HHTETPAIMH ONMTHYECKHX
METOJIOB M MHTEJUIEKTYAIbHBIX aJITOPUTMOB, OJTHAKO UX MPAKTHUYECKAs peaau3aius B MOTOKE OCTAeTCs
orpannuenHou [10,11].

MeTtoabl M MaTepHaJibl. ANNAapaTHO-MPOTPaMMHAs APXUTEKTypa MHOTO(MYHKIIHOHATHHON
MallMHbl pa3paboTaHa Ha OCHOBE MPHHIMIA MOJIYJIbHOW HHTErpallil HM3MEPUTENbHBIX, ONTHKO-
AJIEKTPOHHBIX U UHTEIJICKTYyalbHBIX MOJCHCTEM. B coOTBeTCTBUU ¢ TpeOOBaHUSIMU pa3paboTaHa OJIOK
cxeMa MHOTO(YHKIMOHATBHONW MAIIMHBI MO OMPEICICHUI0 TOKa3aTesieii KayecTBa IEJIOro siiina u
ABTOMATHYECKOW COPTHPOBKH Ha KaTerOpUH, MIOKa3aHHAs Ha pucyHke 1.

KAMEPA KOMMBIOTEP MOHWTOP
/_\ KOHTPOSEP

LUAFOBGIA

OBMIATENb
v CEPBOMPMBO/,
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PI/ICYHOK 1 — bnok cxema MHOFO(bYHKHPIOHaJILHOfI MAalIXHBI 110 ONPEACTICHHUIO IOKa3aTelIe KadecTBa
SU1 1 aBTOMAaTHYECKOM COPTUPOBKH Ha KaTCropuun

KOHCTpYKTHBHO ycTaHOBKa BBHINOJHEHA B BHJIE HACTOJIBHOTO MOIYNS C POTOPHBIM pabounm
OpraHoMm, Ha KOTOPOM IOCJIEIOBATEIEHO Pa3MENIeHBI 30HBI T01a4H, U3MEPEHHS M COPTUPOBKH STHII.

OOumii BHJ JKCIEPUMEHTAIBHOTO OOpa3la MallMHBl M PAaCIOJIOKEHHE OCHOBHBIX Y3JI0B
MpHUBEIeHBI Ha pUCyHKe 1.

PabounM opraHom MaivHBI SBISIETCS pOTOpHBIN Oapaban auamerpoM 400 MM, pa3neneHHBIH
Ha BOCEMb pPaBHOMEpHBIX cekumil. Kakmas cexumsi cHaOXeHa WHIWBHIYAIbHBIM JIOKEMEHTOM,
oOecreunBaoIMM YCTOHUMBYIO (UKCAlMIO SHIa M HCKIIOYAIOIIMM €ro BpallleHHe B Mpolecce
m3Mmepennil. [IpuMmeHeHuMe pOTOPHOrO MPUHIMIA TPAHCHOPTHUPOBAHMS MO3BOJIIET OOECTICUUTH
KOMIIAaKTHYIO KOMIIOHOBKY, YMEHBIIHUTDH JMHEHHBIE pa3Mepbl YCTAHOBKM M PEaIn30BaTh LUKIMIHBIN
pexuM 00pabOTKHU ¢ BHICOKOH MTOBTOPSAEMOCTBIO MO3HUIIH.

[lepememienne poOTOpa OCYLIECTBISIETCSl ILArOBBIM  3JIEKTPOJABUraTeileM C OH(POBBIM
yhpaBlieHHEeM, 00eCeYNBalONINM TOYHOCTh ITO3UIIMOHUPOBaHHS He Xyxe +1,5°. dukcanus poropa B
M3MEPHUTEIbHBIX 30HAX OCYIIECTBIIACTCS MPOTPaMMHBIM CIIOCOOOM Ha OCHOBE CHUTHAJIOB OOpaTHOM
CBSI3U OT HKOJiepa. B ka0l M3MEpPUTENBHON MO3MINH peai30BaHa KPaTKOBPEMEHHAss OCTaHOBKA
0apabana amurenpHOCcThI0 200-250 Mc, mocTatouHast Ui CTAOHIIU3AIMK CUTHAIA TIOTYYEHHS YeTKOTO
n300paXkeHusl.

\ e
PucyHnok 2 — OO6mwmii Bux MHOTOGYHKITMOHATEHON MAaITMHBI

1 — xapkac MamuHbI, 2 — JIEKTPOTPUBOJ] C CHCTEMOH yripaBlieHus, 3 — 6apabaH ¢ KapeTKaMH U
TEH30METPUUECKUM MOJyJieM, 4 - MOHUTOP JUIs BhIBOJa MHTep(delica. 5 — MOIyJIb TEXHUUIESCKOTO
3peHust

ABTomarndeckas Kiaccu(UKaIlys BITOJIHAIACH HA OCHOBE aJlrOPUTMa HEUCTKOM JOruKu. [{is
kareropuii S, M, L u XL Obun 3a7anbl TpaneuenaanbHble QYHKIUN MPUHAICKHOCTH 110 Macce, 4TO
00eCreunio yCTOHYMBYIO KIacCU(UKALMIO, B TOM 4YHCJIEC BOJM3M TpaHWIl KaTeropuid. MDyHKIMH
MIPUHAJIC)KHOCTH MPUBEICHBI HA PUCYHKE 2.
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Pucynok 2 — TpaneneunaibHble (YHKIIUN TPUHAIISKHOCTH IS KIIACCU(DUKAIIMH SUIT TI0 MAaCCOBBIM
KaTeropusM

OKCIEpUMEHTAJIbHBIE HCCIIEIOBAHUS IIPOBOJWINCH HAa MAaKETHOM 0Opas3lleé YCTaHOBKHM B
nabopaTopHBIX yCIOBUSAX. BrIOOpKa BKJIIOYasa MapTUH SUIL PA3IUYHBIX MAcCOBBIX KaTeropuid. Jlis
OLIECHKM TOYHOCTH TEOMETPUYECKUX W3MEPEHUH WCIOJIb30BAIUCh KOHTPOJIBHBIE HM3MEPEHUS
LITAaHTCHIUPKYJIEM W MHKPOMETPOM. OTaJIOHHAas KilacCH(UKaLus BBIIONHAIACH JKCHEPTaMHU
BpY4YHYI0. B X0Je OKCHEpHUMEHTOB pPErHCTPUPOBAIUCH: CpeIHsE aOCONIOTHAas MOTPEIIHOCTh
u3MepeHuss Macchl Am, OTHOCHUTENbHAss HMOTPEIIHOCTb ONpEIeNCHHsS T'eOMETPUYECKUX IapaMeTpoB
AD/D n Ad/d, mons npaBUIIbHO KIaCCU(QHUIMPOBAHHBIX SIUII 1| U TIPOU3BOJAMTEILHOCTh YCTaHOBKH Q.
Craructudeckass o0paOOTKa BBIIOJNHANACH C HCIOJB30BAaHUEM CTAHAAPTHBIX METOAOB OLIEHKH
CpeIHEro 3HaYCHUS U JOBEPUTEIHLHOTO HHTEPBAA. .

[IporpammMueiii nHTEpdEc 00padOTKH H300paKeHWH BKIIIOYAET CIEAYIOIIUE 3Tallbl: INPH
nonasiaHil 00beKTa B 30HY KOHTPOJISI KaMepa HENpepbIBHO (UKCHUPYET €ro MPOEKIUH BO BpeMs
BpateHus. Mollyib KOMIBIOTEPHOTO 3pEHUSI IPUMEHAET MEANaHHbIN (QUIbTp AJIs yAajdeHus OIMKOB
OT €CTECTBEHHOT'O OCBECILCHHMS, BBIACISICT KOHTYP M ammpoKCUMHPYET ero 3iumurcoMm. [loixydeHHbIE
MaKCHMaJIbHbIE 3HaYEHUs rabapuToB 3a OJUH LUK Bpamnenus (7,52 ¢) cpaBHUBAIOTCS C DTATOHHBIMU
pa3MepHBIMH CETKaMH, MOCJe Yero CHUCTeMa NPOrpaMMHO MapKUpyeT OOBEKT COOTBETCTBYIOIIEH
KaTerOpHen.

Pucynox 3 — Ilporpammustii uaTepdetic 00paboTku N300pakeHNH 1 KIIACCH(UKAIUH 110 pa3Mepy

Pe3yabTaTthl u 00cy:KaeHHe. DKCIIEpUMEHTAIbHBIE WCCIIEAOBAHUS MHOTO(QYHKIMOHAIHHON
MaIlIMHBl TPOBOAMINCH C IENbI0 KOJWYECTBEHHOM OLIEHKM TOYHOCTH OIpENeseHHus IoKa3aTemneit
Ka4yecTBa, YCTOMYMBOCTH aJrOPUTMOB KIaCCU(PUKALMM M IPOU3BOIUTEIBHOCTH YCTaHOBKH B
YCJII0BHUAX, HpI/I6HI/DKeHHI:IX K pCaJIbHBIM MMPOU3BOJACTBCHHBIM PCKHUMAM. OCHOBHBIMU OLI€CHUBAaCMbIMU
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XapaKTePUCTHKAMU  SIBIISUTHCh ~ MOTPENIHOCTh  M3MEPEHUS  MacChl, TOYHOCTh  OMNPEACICHUS
TreOMETPUUYECKUX TMapaMeTPOB, TOCTOBEPHOCTh BBIUMCICHHS MHTETPAIBHBIX MOKa3aTenei (o0bema u
IDIOTHOCTH), a TakkKe 3 (HEKTUBHOCTD aJITOPUTMOB COPTHPOBKH TI0 KATETOPHSIM.

B xozxe ucnpiTannii ycTaHOBKA (PYHKIMOHUPOBAJA B IIMKIUYHOM peXHUME ¢ PUKCHPOBAHHBIM
BpeMeHeM 00paboTKH omHoro sima. CpemHss MpOAODKHTEIHLHOCTh OMHOTO IWKIa cocrtaBmia 0,9—
1,0 ¢, uro coorBercTByeT mnpom3BoautenbHocTH A0 3600 sum B wac. [lpuMeHeHMe poOTOPHOrO
MPUHIIAIIA TPAHCTIOPTUPOBAHMS TO3BOJIMIO OOECHEYUTh CTAOMILHOCTh BPEMEHHBIX WHTEPBAJIOB WU
BBICOKYIO TOBTOPSIEMOCTh MO3MITHOHUPOBAHUS OOBEKTa B H3MEPHUTEIBbHBIX 30HAaX. IIpu 3TOM He
HaOIOIAIOCH CMENICHUS SHIa B JIOKEMEHTE, UTO MOJIOKHUTEIHLHO CKA3alloCh Ha BOCIPOM3BOMMOCTH
pe3yIbTaTOB U3MEPCHHI.

PeSyJH)TaTI)I MeTpOJ’IOI‘H‘-IeCKOfI OIICHKH OCHOBHBIX U3MEPACMBIX MapaMETPOB IIPEACTAaBJICHEI B
Tabnuie 1. YcTaHOBIEHO, YTO CpeqHss aDCOMIOTHAS MOTPEITHOCTh U3MEPEHHUST MACChl HE MPEBhIIACT
+1,5 1, a cpenHekBagpaTuuHoe oTkiIoHeHHe cocraBiser 0,08 r. OTHOcHTENbHAs MOTPENIHOCTh
omnpeeNicHuss OONBIIIOr0 W MAaJOT0 JAMaMeTpoB He mpeBbimacT 1,2 %, a morpemHocTb BBIYUCICHUS
TUIOIA/IN TIPOJIOTIBHOTO cedeHust cocTaiisieT He Oonee 1,8 %.

Tabmuma 1 — [lorpentHocTy M3MepeHHs OCHOBHBIX MapaMeTPOB sl

ITapametp Jlnama3oH 3Ha4YeHU N CpemHsist TOTPEenTHOCTh
Maccam, r 40-90 +1,5T.
Bonbmoit tuamerp D, Mm 52-64 1,1%
Mauerit tuametp d, MM 40-48 1,2%
IInomans S, Mmm? 1600-2400 1,8 %
ITnotHOCTH p, T/CM? 1,03-1,10 0,02 r/cm®

[lomydeHHple 3HaYEHUS YAOBJIETBOPSIOT TpeOOBaHHWAM MACWCTBYIOIIMX CTaHAApTOB K
COPTUPOBKE TOBAPHBIX U I/IHKY63HI/IOHHBIX aan M o0ecreunBarOT BO3MOKHOCTH HaaAC)KHOI'O
pasneneHus SWIl, HAXOJSAIIMXCS BOJHM3M TPaHUI] MAacCOBBIX Kareropuil. CpaBHeHHE pe3yJIbTaTOB
MAalmMrHHOI0 3p€HUA C KOHTPOJBHBIMU U3MEPCHUAMU MNTAHICHUUPKYJICM II0Ka3aJl0 BBICOKYIO
koppensanuio (koadduiment koppemsmuu > 0,95), uro MoATBEPKIAET TOCTOBEPHOCTH U3BIEKAEMBIX
MIPU3HAKOB.

Oco0oe BHHMaHHE YAETSUIOCh AHAIM3Y YCTOWYMBOCTH AITOPUTMOB KiIacCH(UKAIUN B
MOrpaHN4YHbIX 30HAX KaTeFOpPIfI. HpI/I HCIOJIb30BAHUN TPAAUIHUOHHBIX YCTKUX IMOPOrOBLIX IIpaBUJI
HAOJII0/a/Iach TOBBIIICHHAS JOJIA OIIMOOYHBIX PEIIeHHH, 0coOOeHHO B MHTepBajgax S—M u M-L.
[IpuMeHeHne HEYETKOM JIOTHKH ITO3BOJIHIIO CYIIECTBEHHO IMOBBICUTh YCTOWYUBOCTh KIIACCH(UKAIIHH.

IlomydeHHple 3HAYEHHWS COTJACYIOTCS C JIMTEPATYPHBIMH JAHHBIMH U TIOATBEPKAAIOT
KOPPEKTHOCTh MPUMEHCHHOT'O METO/Ia KOCBEHHOW OIICHKH 00heMa U TUIOTHOCTH.

CormocraBiaeHue IMOJTYYCHHBIX PpE3yJIbTaTOB C JOaHHBIMH JIMTCPATYPHBIX HWCTOYHHKOB
MOKA3bIBACT, YTO YCTAHOBKA 10 TOYHOCTH W (PYHKIIMOHAIHLHBIM BO3MOXHOCTSM COIIOCTaBHMa C
COBPEMCHHBIMU Ha60paTOpHI>IMI/I CUCTEMaMU MAIIMHHOTO 3pC€HUA W HNPEBOCXOIUT OOJIBIIIMHCTBO
CEpUUHBIX TPOMBIIUICHHBIX COPTHPOBIIMKOB, OPHEHTHPOBAHHBIX HCKIIOYUTEIFHO HAa MAacCOBYIO
kinaccuukanuo. B OoTIMUME OT HM3BECTHBIX pEIICHHUN, MPEAJIOKEHHAs CUCTeMa OOeCIeunBaeT
OJTHOBPEMEHHBIN y4eT Macchl, (POPMbI M IUIOTHOCTH Silla B TOTOKE, YTO PACIIUPSET BO3MOXHOCTH
TEXHOJIOTMYECKOT0 KOHTPOJIS U CEJICKIIMOHHOTO 0TOOpA.

Takum 00pa3oM, pe3yNbTaThl HKCIEPUMEHTAIBLHBIX HUCCIIEOBAHUN TOATBEPKIIAIOT BBICOKYIO
3¢ ()EeKTUBHOCTh TMPENIOKEHHONH MHOTO(QYHKIIMOHATLHOW MAaIMHBI W LENeCO00pa3HOCTh  ee
BHEPEHUS B MPOIIECCH TEXHOJIOTHIECKOTO KOHTPOJIS U COPTHPOBKH SIHII.

3akJ/ioueHue.

1. YcraHoBiieHa BO3MOXHOCTh peaM3alldd  MHOTOKPUTEPHAIBHOTO HEpa3pyIIAoIIero
KOHTPOJIS KauecTBa SIMII B IIOTOKE HA OCHOBE OIHOBPEMEHHOM OICHKH MAacChl, T€OMETPHUCCKUX
apaMeTpoB, 00bEMa M IUIOTHOCTH, 4YTO IIO3BOJIACT IMOBBICUTh HWH(POPMATUBHOCTH MpoIiecca
COPTHUPOBKH 110 CPABHEHHIO C TPAAUIIHOHHBIM OAHOKPHUTEPHAIbHBIM IIOIX0I0M.

2. DKCHEepUMEHTAIbHO  MONTBEPKICHO, YTO  MPUMEHEHHE  DPOTOPHOTO  NpUHIWIA
TPAHCIIOPTUPOBAHUS W  MOJYJIBHOM  ammapaTHO-TIPOTPaMMHOM  apXHUTEKTypbl  obOecrednBaeT
KOMITAaKTHOCTh YCTaHOBKH, BBICOKYIO TTOBTOPSIEMOCTh U3MEPEHHI U TIPOU3BOAUTENHLHOCTE 70 3600 stmiy
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B 4ac IPU COXpPaHEHHUHU TPeOyeMOil METPOJOrHIeCKOH TOYHOCTH (IIOTPEIIHOCTh U3MEPEHHSI MAacChl He
oonee £1,5 r, reomeTpryeckux napamerpoB — He Oomee 1,2 %).

3. Iloka3aHO, YTO MCHOJIB30BaHHE AJITOPUTMOB HEYETKOW JIOTUKU HPH KIACCH(PUKAIUH SHIT
M0 KaTerOpHsM TOBBILIAET YCTOWYMBOCTh MPUHATHUS PELICHUH B OTPAHUYHBIX 30HAX M yBEIUYHBACT
00IITyI0 TOYHOCTH cOpTHUPOBKH 1m0 95,7 %, uro Ha 15-20 % mnpembimaeT moka3aTeld aJropuTMOB
YETKOH JIOTHKHU.

4. Tlomy4yeHHbIE pe3yIbTaThl MMOATBEPKAAIOT MIPAKTUYECKYIO [EIecO00Pa3HOCTh IPHUMEHEHHS
MHOTOKPHTEPUAIILHOTO HHTEJUIEKTYalbHOTO MOJXO0JA MPH aBTOMATH3AIMU IPOLECCOB COPTHPOBKU
SAUIl W TIEPCHEKTUBHOCTh €r0 HWCIOJIB30BAaHUA B CHUCTEMaX TEXHOJOTWYECKOTO KOHTPOISI H
CEJICKIIMOHHOM pabOoTHl B NTHULIEBOACTBE.

Buaarogapuocts. VcciienoBanre BBHITIOIHEHO B paMKax HaydHOH MpPOTpaMMbl MPOTPaMMHO-
ueneBoro ¢unancupoBanust MCX PK na 2024-2026 romer, mpoexkt BR22887152 «Paspabotka
3G GEKTUBHBIX CIIOCOOOB Pa3BEJCHUS BOJOILIABAIOIINX IITHI] yTEM CENEKIIMOHHO-TEXHOJIOTHYECKIX
METOJI0B ¥ HH(POPMALIOHHBIX TEXHOJIOTHID.

CIIMCOK MCHOJIb3YEMOM JIATEPATYPBI
1. TOCT  31654-2012.  Siina  KypuHBle  THIIEBBIC.  TeXHHYECKHE  YCIOBHSL.
MexrocynapcTBeHHbI crangapt crpad EQC.
2. Xapucynrnoen C., Ixapoencyk H. OueHka KaTeropuum M CBEXKECTH SIMIl HA OCHOBE

OIIpeeNeHNs INIOTHOCTH ¢ UCIIONIF30BaHUEM MAIIMHHOTO 3peHus u gardurka Beca // Scientific Reports.
2021. T. 11. Ne 16793. DOI: 10.1038/s41598-021-96140-x

3. Awnremus I'. JI. I1., Bono X. M. V., Dmuor K. . JI., l'enmukanus 1. M. Knaccudpukanus
KaTeropuii KypHUHBIX SHI[ C TIOMOIIBI0 KOMITBIOTEPHOTO 3perns // Marepuansr 10-ii MexayHapogHOi
KOH(EepEeHLIUH 110 BEIYUCIUTENbHON TeXHUKE U pacno3HaBaHuio oopa3os (ICCPR’21), 15-17 oxta6ps
2021 r., lanxait, Kurait. ACM, HL}O-ﬁOpK, 8 c. DOI: 10.1145/3497623.3497647

4. Co [dxyu-XBu, JIxo Con En, XBan Con Xo, Xon Cyn UxoH, JIu Cein X€H. CoBpeMeHHBIC
JNOCTIDKEHHST B 00acTH OOHapy»keHus aHoMajibHBIX smi: o63op // Journal of Animal Science and
Technology. 2022. T. 64. Ne 5. C. 813-829. DOI: 10.5187/jast.2022.e56

5. Omid, M., Soltani, M., Dehrouyeh, M. H., Mohtasebi, S. S., & Ahmadi, H. (2013) An
expert egg grading system based on machine vision and artificial intelligence techniques. Journal of
Food Engineering, 118(1), 70-77. https://doi.org/10.1016/].jffoodeng.2013.03.019

6. Yang, X., Bist, R. B., Subedi, S., & Chai, L. (2023). A Computer Vision-Based Automatic
System for Egg Grading and Defect Detection. Animals (Basel).
https://doi.org/10.3390/ani13142354

7. I'.C. IlupmanoBa, E.H. HesepoB, A.A. Bnagumupos, A.M. Ocunues, I1.C. Pyxanes.
Pa3paboTka cucTEeMBI KOMITBIOTEPHOTO 3pEHHS [UJIsl HEepa3pymIalolled OIEeHKH KadecTBa U
KIacCUpUKaUUKd  KypHUHBIX  SHIL Bectauk ~ Omckoro  T'AY.  2025.Ne 3 (59).
https://sciup.org/142245891

8. Dejian Dai, Tao Jiang, Wei Lu, Xuan Shen, Rui Xiu and Jingwei Zhang. Nondestructive
Detection for Egg Freshness Based on Hyperspectral Scattering Image Combined with Ensemble
Learning. Sensors 2020, 20(19), 5484; https://doi.org/10.3390/s20195484

9. Kunshan Yao, Jun Sun, Chen Chen, Min Xu, Xin Zhou, Yan Cao, Yan Tian. Non-
destructive detection of egg qualities based on hyperspectral imaging. Journal of Food Engineering.
Volume 325, July 2022. https://doi.org/10.1016/j.jfoodeng.2022.111024

10.Wang, Q.; Yang, Z.; Liu, C.; Sun, R.; Yue, S. Research Progress on Non-Destructive
Testing Technology and Equipment for Poultry Eggshell Quality. Foods 2025, 14, 2223.
https://doi.org/10.3390/foods14132223

11.Intarakumthornchai T, Kesvarakul R (2020) Double yolk eggs detection using fuzzy logic.
PLOS ONE 15(11): e0241888. https://doi.org/10.1371/journal.pone.0241888

12.Alikhanov, J., Penchev, S.M., Georgieva, T.D., Moldazhanov A.K., Kulmakhambetova
A.T., Shynybay Zh., Stefanov, E., Daskalov, P.l. Design and performance of an automatic egg sorting
system based on computer vision. / TEM Journal -2019 Pages 1319-1325.
https://dx.doi.org/10.18421/TEM84-31

217


https://doi.org/10.1016/j.jfoodeng.2013.03.019
https://doi.org/10.3390/ani13142354
https://sciup.org/142245891
https://doi.org/10.3390/s20195484
https://doi.org/10.1016/j.jfoodeng.2022.111024
https://doi.org/10.3390/foods14132223
https://doi.org/10.1371/journal.pone.0241888
https://dx.doi.org/10.18421/TEM84-31

13.MonnaxanoB , A., Anmuxanos , [l., KynmmaxamberoBa®, A., 3unuenko , /I., & A3uzoB , A.
(2021). METOJIMKA UM PE3VJBTATBHI DKCIEPUMEHTAJIBHBIX WCCJEJOBAHUN
AJITOPUTMA U TTPOI'PAMMGBI OITPEJIEJIEHUS ITOKABATEJIET KAYECTBA SIHIIA HA
ABTOMATU3UPOBAHHOM OITHKO-DJIEKTPOHHOI YCTAHOBKE. lzdenister Natigeler,
(3 (91), 112-124. https://doi.org/10.37884/3-2021/13

REFERENCES

1. GOST 31654-2012. Yaytsa kurinye pishchevye. Tekhnicheskie usloviya.
Mezhgosudarstvennyi standart stran EES. [in Russian]

2. Supakorn Harnsoongnoen & Nuananong Jaroensuk. The grades and freshness assessment
of eggs based on density detection using machine vision and a weighing sensor. Scientific Reports,
2021, 11, 16793. https://doi.org/10.1038/s41598-021-96140-x

3. Hanna Leah P. Angelia, Julius Mizhar U. Bolo, Carl Jefferson L. Eliot, and Giovani
Y.Gelicania. 2021. Grade Classification of Chicken Eggs Through Computer Vision. In 2021 10th
International Conference on Computing and Pattern Recognition (ICCPR’21), October15-17, 2021,
Shanghai, China. ACM, New York, NY, USA, 8 pages. https://doi.org/10.1145/3497623.3497647

4. So Jun-Hwi, Joe Sung Yong, Hwang Seon Ho, Hong Soon Jung, Lee Seung Hyun.
Current advances in detection of abnormal egg: a review. J Anim Sci Technol 2022;64(5):813-829.
https://doi.org/10.5187/jast.2022.e56

5. Omid, M., Soltani, M., Dehrouyeh, M. H., Mohtasebi, S. S., & Ahmadi, H. (2013) An
expert egg grading system based on machine vision and artificial intelligence techniques. Journal of
Food Engineering, 118(1), 70-77. https://doi.org/10.1016/j.jfoodeng.2013.03.019

6. Yang, X., Bist, R. B., Subedi, S.,, & Chai, L. (2023). A Computer Vision-Based
Automatic  System  for Egg Grading and Defect Detection. Animals (Basel).
https://doi.org/10.3390/ani13142354

7. Shirmanova, G.S., Neverov, E.N., Vladimirov, A.A., Osintsev, A.M., Rudnev, P.S.
Razrabotka sistemy komp’yuternogo zreniya dlya nerazrushayushchey otsenki kachestva i
klassifikatsii kurinykh yaits. Vestnik Omskogo GAU, 2025, No. 3 (59). https://sciup.org/142245891
[in Russian]

8. Dejian Dai, Tao Jiang, Wei Lu, Xuan Shen, Rui Xiu and Jingwei Zhang. Nondestructive
Detection for Egg Freshness Based on Hyperspectral Scattering Image Combined with Ensemble
Learning. Sensors 2020, 20(19), 5484; https://doi.org/10.3390/s20195484

9. Kunshan Yao, Jun Sun, Chen Chen, Min Xu, Xin Zhou, Yan Cao, Yan Tian. Non-
destructive detection of egg qualities based on hyperspectral imaging. Journal of Food Engineering.
Volume 325, July 2022. https://doi.org/10.1016/j.jfoodeng.2022.111024

10. Wang, Q.; Yang, Z.; Liu, C.; Sun, R.; Yue, S. Research Progress on Non-Destructive
Testing Technology and Equipment for Poultry Eggshell Quality. Foods 2025, 14, 2223.
https://doi.org/10.3390/foods14132223

11. Intarakumthornchai T, Kesvarakul R (2020) Double yolk eggs detection using fuzzy
logic. PLOS ONE 15(11): e0241888. https://doi.org/10.1371/journal.pone.0241888

12. Alikhanov, J., Penchev, S.M., Georgieva, T.D., Moldazhanov A.K., Kulmakhambetova
A.T., Shynybay Zh., Stefanov, E., Daskalov, P.l. Design and performance of an automatic egg sorting
system based on computer vision. // TEM Journal -2019 Pages 1319-1325.
https://dx.doi.org/10.18421/TEM84-31

13. Moldazhanov, A., Alikhanov, D., Kulmakhambetova, A., Zinchenko, D., Azizov, A.
Metodika i rezul’taty eksperimental’nykh issledovanii algoritma i programmy opredeleniya
pokazatelei kachestva yaitsa na avtomatizirovannoi optiko-elektronnoi ustanovke. Izdenister Natigeler,
2021, No. 3 (91), pp. 112-124. https://doi.org/10.37884/3-2021/13 [in Russian]

TYWIH
Maxkanana OY3BIIMAMTHIH OaKpLIdy OIICTEpI MEH HMHTEIUIEKTYaJAbl XKIKTEy alrOpUTMIEpi
HETI3IHAE TaybIK >KYMBIPTKAJIAPBIHBIH CalachblH OaKblIayAbl OHE CYPBINTAyIbl aBTOMATTaHIBIPY
Macelnenepi KapacThIPbUIFaH. 3epTTEY/IiH 63€KTUIrT OHEPKACINTIK KYC IIapyamIbUIbIFbl JKaF albIHIa
JKYMBIPTKA CallachlH OaranayiblH OOBEKTHUBTUIIN MEH KaWTalaHyblH apTThIPy KaXKETTLIIriHEH,
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COHJIaif-aK HETi3iHeH OHIMHIH CalMarblHa OaFBITTAJFaH JOCTYPJi Oip KPUTEPHIli ToCiaepaiH
LIEKTEYJIIITHEH TybIHIaFaH.

JKympIcTa canMak IMmeH TeOMETPHUSUIIBIK MapaMeTpIIepIiH KUBIHTBHIFBIH, COHAAN-aK KoJeM MeH
THIFBI3JIBIKTBIH €CENTENreH KOPCETKIIUTEePiH Maiianana OTBIPHII, aFbIHAAFbl JKYMBIPTKA CallachblH KOl
KpHUTEpHilI OaKbuIay MYMKIHIITI 3epTTenai. bacTanmkel mepektepai amy YIIiH ©HIMHIH TYTaCTBHIFBIH
Oy30ali KYMBIPTKAHBIH ChI3BIKTBIK OJIIeMIepi MEH OOWIBIK KUMACBIHBIH ay/JaHbIH aHBIKTAY/IbI
KaMTaMachl3 €TETiH MaIlWHAIBIK KOpy KOHE KeCKiHaepai MU(PIBIK eHACY omicTepl KOJIaHBLIIHL
JKyMmpIpTKamap/pl cajaMaK caHaTTapbl OOWBIHINA JKiKTey (ha33u-ioruka (OYJIBIHFBIP JIOTHKA)
ANMTOPUTMIICPIH KOJIIAHy apKbUIBI JKy3eTe achIpBUIABI, Oyl emey Oenrici3miri MeH OHMOJIOTHSIBIK
HBICAaHIApAbIH ©3rEPTillTIriH ecKepyre MYMKIHIIK Oepi.

OKcnepuMeHTTIK 3epTreyiiep 760 >KyMBIpTKamaH TypaTbhlH TaHIamaja >KYpri3uiii, ofaH
TayapJblK CaHaTTap MEH MOPQOJIOTHSIBIK *oHE (PU3MKaNbIK OenrinepAiH >KUBIHTHIFBI OOMBIHIIA
JKapaMmchl3 NN TaHbUFaH Yiriiep eHri3unmi. da33u-IIoTuKaHbl KOJMTAHY CAHATTAPABIH IIEKapabIK
aiiMaKTaphIH/A KIKTEYAIH TYPaKTBUIBIFBIH aPTTHIPYIbI )KOHE CYPBINITAYABIH JKammbl Aonairia 95,7%-ra
JCHiH YJIFaWTyIbl KaMTaMachl3 €TETiHI aHBIKTAJIbl, OYJ HAKThl JIOTHKA aJIrOPUTMACPIHIH
kepcerkimTepineH 15-20%-ra >xorapsl. CanMak TeH TeOMETPUSUIBIK Oenriiepai OipikTipy mocTypdi
canMaK OOWBIHIIA CYpHINTAy Ke3iHIEe TIPKEIMEWTIH MIilliH MEH TBHIFBI3JBIK ayBITKYJApbIH JIQTipeK
aHBIKTayFa MYMKIHJIIK OepeTiHI KOpCeTiNTe .

ANBIHFaH HOTIKENEp JKYMBIPTKAHBl CYpBINTAY MPOIECTEpiH aBTOMATTaHABIpYJda KOl
KpUTEpUITI MHTEJUIEKTYyalAbl TOCUIMI KONAAHYABIH THIMAUIITIH pacTaiiibl KoHE OHBI KYC
IapyallbIIBIFBIHAAFEl  TEXHOJIOTHSUIBIK ~ Oakbulay JKyienepi MEH CeNeKUMSIIBIK  KYMBICTapna
TaiaTaHyabIH TePCIEKTHBANIBIFBIH HET13eiai. ¥ CBIHBUIFAH SICTEP JKOFaphl AANIIKTI OY3bIIMANTHIH
carma OakpUIayblH TaJlall €TETiH aybUIIIapyallbUIBIK ©HIMAepiHiH Oacka TypJiepi yurH Oedimuemyi
MYMKiH.

Tyiiin co30ep: dicymMblpmKa canacsl, MAwUHAILIK KOpy, Gaszsu-io2uxa, OY3vLIMaumbiH
OaxwlLIay, asmomammayl CYpuinmay, Yu@piavix scyiie, pomopJivl MauuHda.
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SEASONAL VARIABILITY OF HEMATOLOGICAL AND BIOCHEMICAL BLOOD
PARAMETERS IN BULL CALVES OF DIFFERENT GENOTYPES

ABSTRACT

The article presents the results of studies on the seasonal variability of hematological and
biochemical blood parameters in bull calves of different genotypes: purebred animals of the Kazakh
White-Headed breed and crossbreeds with Simmental, Limousin, and Auliekol breeds.

The aim of the study was to assess the response of beef-type young animals to changes in
feeding and housing conditions during winter and summer periods, as well as to identify genotypes
with better physiological adaptation.

The research included the determination of key hematological parameters (erythrocytes,
hemoglobin, leukocytes), the activity of serum enzymes (ALT, AST), the mineral and vitamin
composition of blood, and the protein spectrum of blood serum.

It was established that the season has a significant effect (p<0.05) on most of the studied
parameters: in the summer period, an increase in transaminase activity and albumin levels was
observed, indicating intensified metabolic processes. The genotype of animals also affects metabolic
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responses:; crossbreeds demonstrated more stable homeostasis indicators, smaller fluctuations in
enzymatic activity, and protein metabolism compared to purebred counterparts.
The obtained results confirm that the use of crossbred young animals contributes to increased
adaptive resistance and physiological stability under conditions of seasonal environmental changes.
Keywords: hematology, blood biochemistry, bull calves, genotype, seasonality, adaptation,
beef cattle breeding.

Introduction. Modern beef cattle breeding is increasingly focused on assessing the
physiological state of animals through objective biochemical and hematological blood parameters, as
they reflect the level of metabolic processes, the adaptation of the organism to housing conditions, and
genetic characteristics [1-3, 5, 6-9, 12]. These indicators make it possible to identify latent stress
reactions, metabolic disorders, and to evaluate the efficiency of feeding and management technologies
[5, 10].

Seasonal climatic changes, fluctuations in the feed base, and differences in housing systems
(pasture-based, stall housing) can significantly affect the blood status of animals, influencing
hemoglobin levels, erythrocyte counts, and the content of protein and mineral fractions [2, 3, 6]. These
differences are particularly pronounced in regions with sharply continental climates, where significant
temperature variations necessitate physiological adaptation in animals [3, 4].

Genotype is also a critical factor influencing metabolism, stress resistance, and energy
exchange. It has been established that animals of different genotypes differ in metabolic processes,
gas-energy metabolism, and levels of natural resistance [5, 11]. Therefore, blood analysis provides an
objective means to assess the influence of genotype on animal adaptation across different seasons and
to identify more resilient genotypes for industrial use.

In this regard, the study of seasonal variability in hematological and biochemical blood
parameters of bull calves of different genotypes is of both scientific and practical interest, as it allows
for determining the degree of animal adaptation and optimizing feeding and management
technologies.

Materials and Methods. The study was conducted on bull calves of the Kazakh White-
Headed breed and its first-generation crossbreeds. Four groups of animals were formed according to
the principle of analogs: Group | — Kazakh White-Headed; Group Il — Simmental x Kazakh White-
Headed; Group Il — Limousin x Kazakh White-Headed; Group IV — Auliekol x Kazakh White-
Headed.

Blood sampling was carried out twice a year—during winter and summer—before morning
feeding, from the jugular vein, using sterile vacuum tubes with an anticoagulant. All animals were
kept under identical feeding and housing conditions to exclude the influence of external factors and to
ensure a correct comparison of genotypes in seasonal dynamics.

Hematological parameters were determined using an automatic hematology analyzer,
including erythrocyte count, hemoglobin concentration, and leukocyte count.

Biochemical analyses were performed using a biochemical analyzer with standard reagents.
Indicators of nitrogen, protein, and mineral metabolism were determined, including ALT and AST
activity, total protein, albumins and globulins (with subsequent calculation of the albumin-globulin
ratio), as well as the content of calcium, phosphorus, and vitamin A. Data processing was carried out
using methods of variation statistics.

To assess the physiological state of young animals of different genotypes, an analysis of
hematological parameters was conducted in winter and summer periods (Table 1).

Table 1 — Blood Parameters of Young Animals
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Parameter Season Group | Group Il Group 11 Group IV
Erythrocytes, 10%/LL Winter 6,00 + 0,45 485+0,22 4,11 +0,20 7,10+1,10
Summer | 6,10 £ 0,50 4,95 +0,24 4,25 +0,21 7,22+1,14
Hemoglobin, g/L Winter 131,1+7,14 110,0+ 7,80 101,3+9,65 | 122,0+7,10
Summer | 130,5+7,00 112,0 £7,50 103,0+9,50 | 124,0+6,90
Leukocytes, 10°/L Winter 6,98 £ 0,41 6,65 + 0,38 5,85+0,24 6,60 +£ 0,35
Summer | 6,95+ 0,40 5,56 +0,21 5,60 + 0,22 5,90 £ 0,25




The erythrocyte count during the winter period differed significantly between genotypes. In
Group IV bull calves (Auliekol x Kazakh White-Headed), erythrocyte concentration was statistically
significantly higher than in Groups Il and 11 (7.10 + 1.10 vs. 4.85 + 0.22 and 4.11 + 0.20 x 10'%/L,
respectively, p < 0.01). This indicates a higher level of gas exchange and better physiological
adaptation of this genotype to winter stress. Differences between Groups | and IV were not statistically
significant (p > 0.05), suggesting a comparable level of adaptability between purebred Kazakh White-
Headed calves and the Auliekol crossbreed.

During the summer period, the trends persisted, with Group IV again showing statistically
significantly higher erythrocyte values compared to Group Il (7.22 + 1.14 vs. 4.25 £ 0.21 x 10%?/L, p
< 0.01). The slight increase in erythrocytes during summer across all genotypes (by 0.1-0.12 x 10'%/L)
indicates stable hematopoietic function under pasture-based management (p > 0.05).

Hemoglobin levels also varied between genotypes. In winter, Group 1 (131.1 + 7.14 g/L) had
statistically higher values than Group 111 (101.3 + 9.65 g/L, p < 0.05), reflecting better oxygen delivery
to body tissues. These differences persisted in the summer period (p < 0.05); however, hemoglobin
levels increased slightly in all genotypes, likely due to the transition to green forage and improved
intake of bioavailable iron.

The leukocyte profile reflects the immune status of the animals. During the winter period,
leukocyte counts were higher in Group | (6.98 = 0.41 x 10%/L), but the differences between groups
were not statistically significant (p > 0.05), indicating a uniform level of nonspecific resistance. In
summer, bull calves in Groups Il and |11 showed a decrease in leukocyte counts (5.56 + 0.21 and 5.60
+ 0.22 x 10°%/L), and these differences were statistically significant compared to the winter period
(p < 0.05). This indicates a reduction in stress load under pasture-based management.

To evaluate the intensity of metabolic processes and the functional state of the liver in bull
calves of different genotypes, the dynamics of serum aminotransferase activity (AST and ALT) were
analyzed during the winter and summer periods (Table 2).

Table 2 — Dynamics of Serum Aminotransferase Activity in Bull Calves, mmol/h-L (X+£Sx)

Parameter Season Group | Group 1l Group 11 Group IV
AST Winter 0,99 +0,12 1,25+0,14 0,92 +£0,11 1,17 £ 0,10
Summer 1,09 = 0,06 1,33 + 0,06 1,04 +£0,10 1,19+ 0,16
ALT Winter 0,55+0,13 0,58 + 0,09 0,47 £ 0,05 0,56 + 0,08
Summer 0,65 + 0,04 0,69 + 0,09 0,59 + 0,07 0,67 + 0,09

Aspartate aminotransferase (AST) activity during the winter period ranged from 0.92 to
1.25 mmol/h-L. The highest values were observed in Group Il bull calves (Simmental x Kazakh
White-Headed crossbreeds — 1.25 + 0.14 mmol/h-L), which was statistically significantly higher than
the values of Groups I and Il (p < 0.05). This indicates more intensive metabolic processes and higher
metabolic activity of the Simmental component of the genotype.

During the summer period, AST activity increased in all genotypes (on average by 7-12%),
with the greatest increase again observed in Group Il (1.33 + 0.06 mmol/h-L), which was significantly
higher than in Group Il (p < 0.01). In Group IV bull calves (Auliekol x Kazakh White-Headed), the
differences between seasons were not statistically significant (p > 0.05), indicating stable enzymatic
activity and high adaptive capacity of this genotype.

Alanine aminotransferase (ALT) activity during the winter period ranged from 0.47 to
0.58 mmol/h-L. The lowest values were recorded in Group Il (Limousin x Kazakh White-Headed —
0.47 £ 0.05 mmol/h-L), which was statistically lower than in Groups Il and IV (p < 0.05). This may be
associated with less pronounced enzymatic activity and a more economical type of metabolism in
Limousin crossbreeds.

During the summer period, ALT activity increased in all genotypes. The greatest increase
was observed in Groups | (Kazakh White-Headed) and Il (Simmental x Kazakh White-Headed)
(by 0.10-0.11 mmol/h-L, p < 0.05), which is associated with enhanced protein and energy metabolism
under pasture-based feeding. In Groups Il and IV, the increase was statistically less pronounced
(p > 0.05), confirming the more stable metabolism of these animals during seasonal transitions.
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Table 3 reflects the seasonal dynamics of calcium, phosphorus, blood serum buffering capacity, and
vitamin A content in calves of different genotypes.

Table 3 — Mineral Composition, Buffering Capacity, and Vitamin A Content in Calf Blood, mmol/L
(X=£Sx)

Group Calcium ' Phosphorus |  Buffering Capacity | Vitamin A
Winter
| 2,57 +£0,09 2,67 +0,08 122,51 + 3,23 1,82+ 0,41
I 2,70 £ 0,65 2,57 +£0,08 127,49 +£ 2,50 1,95+ 0,42
1l 2,59+ 0,02 2,54 +0,13 115,01 + 2,89 2,19+0,31
v 2,64 + 0,05 2,56 +0,10 120,01 +£ 3,10 2,11+0,35
Summer
| 2,66 +£0,04 2,41 +0,08 121,26 + 3,80 1,48 + 0,16
I 2,61+ 0,06 2,47 +£0,04 121,24 + 4,27 1,59+0,12
1l 2,69 +0,03 2,30+0,12 122,51 + 3,23 1,46 + 0,09
v 2,65+0,04 2,39+ 0,07 123,01 + 3,50 1,53+0,10

During winter, calcium levels in all groups were within the physiological norm for cattle (2.5—
2.9 mmol/L). The highest value was recorded in calves of Group Il (2 Blonde d’Aquitaine x %
Kazakh White-Headed — 2.70 + 0.65 mmol/L), which was statistically higher than that of Group I (p
< 0.05). This may indicate better mineral absorption and more active bone metabolism in animals with
the Blonde d’Aquitaine genotype. In summer, calcium levels slightly increased in all groups (on
average by 0.04-0.06 mmol/L); however, differences between groups were not statistically significant
(p > 0.05), indicating balanced mineral metabolism under pasture-based feeding.

Inorganic phosphorus levels in winter were also within the normal range (2.3-2.7 mmol/L),
but Group Il (%2 Limousin x Y% Kazakh White-Headed) showed the lowest value (2.54 +
0.13 mmol/L), which was significantly lower than Group I (p < 0.05). In summer, phosphorus levels
decreased in all genotypes (on average by 8-12%), most notably in Group Il (to 2.30 + 0.12 mmol/L;
p < 0.01). This reduction is typical for the summer period due to increased intake of green forage,
which is accompanied by phosphorus redistribution in metabolic cycles.

Serum buffering capacity (indicator of blood alkalinity) in winter ranged from 115.01 to
127.49 mmol/L, with the highest values observed in Group Il (p < 0.05 compared to Group IlI). This
indicates a higher blood buffering capacity in animals with the Blonde d’Aquitaine genotype, which is
important for maintaining stable acid—base balance during intensive metabolism. In summer, buffering
capacity values leveled out across all groups (121.24-123.01 mmol/L), and differences between
genotypes became statistically insignificant (p > 0.05).

Vitamin A levels in winter ranged from 1.82 to 2.19 pmol/L, within physiological norms. The
highest values were observed in Groups Il and IV (Limousin and Auliekol crossbreeds), with
statistically significant differences compared to Group | (p < 0.05). This may be related to a
genetically determined more efficient carotenoid metabolism. In summer, vitamin A levels decreased
in all animals (on average by 20-30%, p < 0.01), due to natural depletion of retinol reserves and
reduced carotene intake from forage at the end of the grazing period.

Table 4 presents the serum protein profile of bull calves of different genotypes in winter and
summer, including total protein, fractional composition (albumins, globulins, a-, B-, y-fractions), and
the albumin/globulin ratio.

Table 4 — Serum Protein Composition of Bull Calves, g/L (X+£Sx)

Parameter | Group I 1 Group Il | Grouplll | Group IV
Winter

Total Protein 80,6 £4,18 80,8 + 3,64 815+4,48 81,7 +3,64

Albumins 35,40 +£2,01 37,01 +1,08 36,70 £ 1,47 37,11 +£1,04

Total Globulins 45,20+1,23 43,79 +£1,04 44,80 + 0,96 4459 +1,16

o-Globulins 13,04 +1,34 11,95 +0,87 13,07 +£1,26 11,95 +0,84

B-Globulins 14,72 + 0,45 16,04 + 0,84 16,83 +1,17 15,62 + 0,53
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y-Globulins 17,44 £ 0,74 15,80+ 1,18 14,90 £ 0,95 17,02 +1,07
A/G Ratio 0,78 + 0,03 0,85+ 0,02 0,82 + 0,02 0,83+0,03
Summer
Total Protein 82,0+ 6,38 85,1 +4,64 83,7+3,44 86,5 +5,01
Albumins 40,86 + 1,24 43,02 +0,91 41,52 + 1,07 42 96 + 0,83
Total Globulins 41,14+ 0,85 42,08 +1,14 42,18 +£0,67 4354 +1,04
o-Globulins 10,98 £0,75 12,23+ 1,03 12,87 £ 0,63 13,37 +£0,57
B-Globulins 8,02 +£ 0,89 10,23+ 0,57 10,09 £ 0,74 9,24 + 0,54
v-Globulins 22,14 +0,63 19,62 +£ 0,59 19,22 +1,05 20,93+0,75
AJ/G Ratio 0,99 +0,02 1,02 +0,01 0,98 + 0,01 0,99 + 0,02

During winter, total protein levels in all genotypes were within the physiological norm (75—
85 g/L). No significant differences were observed between groups (p > 0.05), although Groups Il and
IV showed a slight advantage (81.5-81.7 g/L), which may be associated with more active protein
metabolism in Limousin and Auliekol crossbreeds.

In summer, total protein content increased in all genotypes by an average of 3-6 g/L
(p < 0.05), reflecting improved availability of high-quality plant protein during active pasture feeding.
Maximum values were observed in Groups Il and IV (85.1-86.5 g/L).

Albumin levels, responsible for transport and detoxification, increased in summer by 5-7 g/L
(p < 0.01) compared to winter. The highest values were recorded in Groups Il and IV (43.02 and
42.96 g/L, respectively), reflecting higher metabolic activity in crossbreeds with Simmental and
Auliekol genetics. Higher albumin levels indicate better hepatic synthetic potential and adequate
protein nutrition.

Total globulin content was higher in winter than in summer, especially in Groups | and I,
although differences were not statistically significant (p > 0.05). In summer, the proportion of
B-globulins decreased while y-globulins, associated with immune activity, increased. The highest
v-globulin levels in summer were observed in Groups | and IV (22.14 and 20.93 g/L; p < 0.05),
indicating enhanced immune system activity under pasture-based management.

The albumin/globulin (A/G) ratio reflects the physiological direction of metabolic processes.
In winter, the ratio ranged from 0.78 to 0.85, indicating a predominance of globulin fraction typical for
adaptation to cold conditions. In summer, A/G increased to 0.98-1.02 (p < 0.01), due to enhanced
albumin synthesis accompanying increased protein metabolism and reduced immune load.

Conclusions. The study demonstrated that season and genotype significantly influence
hematological and biochemical blood parameters in bull calves. In summer, all experimental groups
showed increases in hemoglobin, albumins, total protein, and ALT and AST activity, reflecting
enhanced metabolic processes and higher physiological activity under pasture feeding. All parameters
remained within physiological norms, indicating the absence of stress or pathological reactions.

Genotype determined the intensity of metabolic processes and adaptive responses.
Crossbreeds with Simmental (Group IlI) and Auliekol (Group 1V) exhibited higher albumin
concentrations and A/G ratios in both winter and summer, reflecting more active protein metabolism
and good liver function. Limousin crossbreeds (Group I11) had the lowest erythrocyte and hemoglobin
values in both seasons, likely due to breed-specific metabolic characteristics and higher oxygen
utilization in tissues. Groups | and 1V showed increased y-globulins in summer, suggesting enhanced
immune activity and better resistance to pasture-related stress.

Mineral metabolism analysis showed increased calcium in summer, while vitamin A levels
decreased in all groups, reflecting seasonal diet changes and higher consumption of vitamin A for
growth and adaptation processes.

AST and ALT enzyme activities remained within normal ranges across groups, although
Simmental and Auliekol crossbreeds showed higher values, reflecting intensive metabolism and high
metabolic reactivity.

Overall, the results indicate that genotype is a significant factor in animal adaptation to
seasonal environmental changes. The highest metabolic stability and adaptive capacity were observed
in Kazakh White-Headed crossbreeds with Simmental and Auliekol genetics, supporting their use to
improve productivity and resilience of young stock under extreme climatic conditions.
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TYWIH

Makanana op Typili TEHOTHNTI OYKAIIBIKTAPAbIH KAaHBIHBIH I'€MaTOJIOTHSUIBIK JKOHE
OMOXUMHSJIBIK KOPCETKIMITEPiHiH MAayChIMABIK ©3TeprillTiriH 3epTTey HOTHXKENepi KeNTipiiireH:
Ka3aKThIH ak0ac TYKbIMJIbl Ta3a TYKBIMABI XKaHyapJaphl )KOHE CUMMEHTAJIb, JIMMY3HH KOHE QyJIUCKOI
TYKBIMAApBI Oap kpectTep. JKYMBICTBIH MakcaThl €T OaFbITBIHIAFbl JKac >KaHyapiapAblH aF3aChbIHBIH
KbBICKBl JKOHE JKa3Fbl K€3€HJIEpJE a3bIKTaHABIPY MEH YCTay JKarAaillapblH ©3TepTyre PeakLUsChIH
Oaranay, coHIAi-ak >Kakchl (U3UOJIOTHSIBIK Oelimaenyi Oap TEHOTHUNTEpAl aHBIKTay OOJIBI.
3epTTeynepre HETi3ri TeMaTONOTHSUIBIK KOPCETKIMTEP i (3PUTPOIUTTEP, TEMOTIIOONH, JICHKOIIUTTED),
Capeicy depmenttepinin Oencenainiria (alt, AST), KaHHBIH MUHEPAJIbI )KOHE BUTAMUHIIIK KYPAMBbIH,
coHmaii-ak CapbICy/IbIH aKybl3 CHEKTpiH aHbiKTay Kipmai. JKeutaeiH maycbiMbl (p<0,05) 3eprrenerin
napameTpiiepAiH KeIIIirine CeHiMAl ocep eTeTiHi aHBIKTANABI: ’Ka3la TpaHCaMUHa3ajJap MEH
aNbOYMUHCP ACHICHIHIH KOFapbUIaybl OaiKaabl, OyJ1 MeTaOOIHUKAJIBIK MPOLECTEPIIH KOFapblIaybIH
kepcereni. JKanyapnapaplH T€HOTUII METa0OIMKAJIbIK peakuusIapra Ja ocep ereni: OymaHaap Tasa
TYKBIMJIBI aHAJIOTTAPMEH CaJbICTBIPFaHAa TOMEOCTa3IblH TYPaKThl KOPCETKIIITEPiH, (epMEHTATHBTI
OENCeHIITIKTIH a3 ayBITKYBIH OHE aKybl3 alMacyblH kepceTTi. HoTmxkenep OymaHIacThIPBUFaH kKac
XKaHyaplap/pl Iaijanany KopllaraH opTa (aKTOpJApbIHBIH MAayChIMJBIK ©3repyi KarnailbIH/a
XKaHyaplapAplH OediMaeny TYpakTbUIBIFBI MEH (DU3MOJIOTHSIIBIK TYPAKTBUIBIFBIH apTTBIPYFa BIKIAI
CTETIHJITIH pacTaibl.

Tipek ce30ep: cemamonoeus, Kaw Ouoxumuscwvl, 106u, senomun, maycvlMobvlk, Oellimoeny,
emmi Mal Wapyaubliblesl.

PE3IOME

CraTbs  TpencTaBNsieT  Pe3yNbTaThl  HCCIEAOBaHUS CE30HHOH U3MEHYUBOCTH
reMaToJOTHYECKUX W OMOXUMHYECKHX IOKa3aTeleld KpPOBH MOJIOJHSAKA OBIYKOB Pa3IUYHBIX
TCHOTUIIOB: YHCTOMOPOJHBIX Ka3aXCKHX OEIOrOJIOBBIX KOPOB M HMX IOMEced C CHMMEHTalbCKOH,
JMUMY3UHCKOHM U ayJIHeKoIbCKoN noponamu. L{enpio uccnenoBanusi ObUIO OLEHUTH (PU3UOTIOTHUYECKYIO
PEaKIMIO MOJIOAHSKA MSCHOTO HANpaBJICHUs HAa M3MEHEHHS YCJIOBUH KOPMIICHHS M COIEpXKaHUS B
3UMHHI ¥ JIETHUH MIEPUOJIBI, & TAK)KE BBISIBUTH TEHOTHIIBI C JTy4IIeH alanTalliOHHON CIIOCOOHOCTBIO.

B wuccnemoBaHnMM oOmnpemessId OCHOBHBIE TE€MAaTOJIOTHYECKHE IMOKa3aTenu (IPUTPOLUTHL,
TeMOTJIO0HH, JISHKOIUTHI), aKTUBHOCTh CBHIBOpOoTOUHBIX (pepmeHToB (AJIT, ACT), MuHEepanbHBIH U
BUTAMUHHBIM COCTaB KPOBH, a TaKkKe OENKOBbIE ()PAKLUHU CHIBOPOTKH. Y CTAHOBIICHO, YTO CE30H roja
okaspiBaeT 3HaunMoe BimsiHuE (P<0,05) Ha OONBLIIMHCTBO M3y4YaeMbIX MOKa3aTelei: JICTHUH MEePHO.
XapaKTePU30BaICS IOBBIIIEHHOH aKTUBHOCTHIO TpPAaHCAMUHA3 U YBEJIMYECHHEM KOHLICHTPALUHU
abOyMHHA, YTO CBHIECTENBCTBYET 00 YCUIIEHUH OOMEHHBIX MPOLIECCOB.

['eHOTHI KUBOTHBIX TAK)XX€ BIMI HA METaOOJMUYECKHE PEAKLUHU: IIOMECH AEMOHCTPUPOBAIN
Oonee crabuibHBIE MOKa3aTeNd rOMEOCTa3a, MEHbIIUE KojeOaHus (epMEHTATHBHOW aKTUBHOCTH U
0€JKOBOTO cOCTaBa II0 CPaBHEHUIO C YUCTONOPOAHBIMU JKUBOTHBIMH. llomydeHHbIE pe3ynbTaThl
MOKa3bIBAIOT, 4YTO  HCIOJNB30BAaHME IIOMECHOTO  MOJIOJHSKA  CHOCOOCTBYET — IOBBILICHHUIO
¢u3nonIoruyeckoil craOMIBHOCTH M AAaNTalMOHHOW YCTOMYMBOCTH IIPH CE30HHBIX WM3MEHEHMSX
(aKTOpOB Cpepl.

Kniouegvie cnoga: cemamonozus, oOuoxumus Kpoeu, ObluKu, 2eHOMUN, CE30HHOCMDb,
aoanmayust, MACHOE CKOTOB80OCHBO
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MYCKYC YHAPEKTEPIHIH ©CYI MEH JAMYBI YIIITH BUTAMHHIIK
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TYWUIH

3epTTeydiH MaKcaThl MyCKyC YHpeKkTepiHiH OananaHaapeiaaa « HuTaMun» BUTaMUHIIK KEIIEHIH
KOJIIAHYABIH OHIMIIIIK KOepCeTKimTepi MeH (U3MOJIOTHUSIBIK JKaFMalblHA ocep €Ty THIMILUIITIH
3eprrey Oonabl. Toxipube XKomrip xan atemnmarel bateic KazakcTan arpapiiblK-TeXHHUKAIBIK
YHHBEPCUTETI FBUIBIMH-OHIIPICTIK OpTanbiFbIHAa Kypridinmi. 3eprreyre 150 yiipex Oanmamanbl
(aTaspIKTap MEH aHAJIBIKTAP) KAaTBICTHIPBUIBII, OJlap YII TONKa OeiHai: 6akpuiay TOOBI, 1 -Toxipubenik
tor («TeTparuapoBUTY MpenapaThl KOJIIAHBUIFaH) )oHe 2-Taxipubenik Ton («Huramun» npenapaTst
KOJIIaHBIIFaH).

Bananannap 84 xyH 6oiibl «Baby line chick» xone «Finish chick» kypama sxemuepiMeH ecipiimi.
Buramunnep aypi3 cy apkpuibl Oepinai: 1-toxipubenik Tonka — « Terparuaposut» (6ip per 1,5 mi/m,
KeliH op 3 anra caiibiH 2 MJ/1), an 2-ToxipuOenik Tonka — « Huramuny» (anrameiana 1 mo/a, kelin
JIOJT OCBI cXxeMa OOHBIHIIA 1,5 MIT/IT) KOCBUIIBI.

Op tonTarbl 50 KYCTHIH aNTabIK CAIMaFbIH OJIIeY apKbUIbl 6CYy AWHAMUKACHI, OPTAIla TOYIIKTIK
JKOHE a0CONIOTTIK calMaK KOCY KOpPCETKIITepi, COHai-aK KyCTapJAblH cakTany kodddumueHti
OaraylaH/Ibl.

3eprrey HoTIKenepi «HwuramMum» BUTAMUHMIK KEMICHIH KOJNTAHYIBIH KYCTapIblH ©cy
KOpPCEeTKIIITepiHe OH 9cep eTKeHiH KepceTTi. bakpuiay TOOBIMEH calbICTBIpFaHia, 2-TIKipHOemik
TONTAFbl aTaNBIK YHPEKTEPAiH Tipi caiMarbl 84-KYHHIH COHBIHIAA 925 r-Fa apTBIK OOJIBIN, OpTaiia
TOYJIKTIK calMak Kocysl mamamMeH 30 %-ra skorapbl 00abl. AJl aHAJIBIK YHpEKTepae Oyl KepceTKi
109 r-ra apteim, ecim aeHreiti 4,8 %-as1 Kypabl.

JKanmer canmak kocy medepi araiasikrapaa 3973 r, an ananbeikrapaa 2374 v 6onael. COHBIMEH
Kartap, OapibIK TonTapAa KyCTapAblH CaKTaly JIeHreii xorapsl 0oisi, 98 %-maH actaM KepCceTKimTi
kepcerTi. byn nHotwxkenep «Hutamun» npenapaTbiHBIH MYCKyC YHpEKTepi TejmepiHiH ecyl MeH
JIAMYBIH BIHTATAHBIPY/Ia THIMII KYpall EKeHIH JoJICIACH/II.

Ocpuraiima, «HuramMun» BUTAaMHHAIK KEMICHIH aybl3 cyFa 1—1,5 Mi/n Memmepinae Kocy MycKyc
YHpeKTepiHiH OalanaHIapbIHbIH OHIM/IUIITIH apTTRIPYIBIH THIMII 9aici 6o TaObutazabl. [Ipenapar
KYCTapIblH KapKbIHOBl CalMaK >KMHAYBIHA, >KEMIIONTI THIMII MaijanaHyblHa >KOHE CakTaly
JICHreiiHiH OFapbl OOJTybIHA OH BIKNA eTedi. 3epTrey HoTmxkenepi «HuraMuHHIHY jkac KycTapAblH
JIeHCAYJIbIFbIH HBIFANTHII, OJIAPABIH ©Cyl MEH IaMybIH JKaKcapTaThlHbIH KepceTTi. COHIBIKTaH Oy
BUTAMUH/IIK KEUICHAlI KYC IapyallbUTBIFBIHIIA, dCipece OHEPKOCINTIK OHAIpiC KaFaalblHIa KeHIHEH
KOJIJaHyFa YCbIHYFa O0JIabl.
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ABSTRACT

The aim of this study was to investigate the effectiveness of the vitamin complex "Nitamin" on
the productivity indicators and physiological state of young Muscovy ducks. The experiment was
conducted at the Research and Production Center of ZKATU named after Zhangir Khan on 150
ducklings (males and females) divided into three groups (control, experimental 1 - with
"Tetrahydrovit"”, experimental 2 - with "Nitamin™). The ducklings were raised for 84 days on the
combined feeds "Baby line chick" and "Finish chick™ with the addition of vitamins through drinking
water: experimental 1 - "Tetrahydrovit" (1.5 ml / | once, then 2 ml / | every 3 weeks), experimental 2 -
"Nitamin" (1 ml /| + then 1.5 ml / | according to the same scheme). Weekly weighing of 50 birds in
each group allowed us to evaluate the growth dynamics, average daily and absolute gains, as well as
the survival rate of the livestock.

The results showed that the use of "Nitamin" significantly improved growth parameters
compared to the control group: males of the experimental group 2 gained 925 g more by the 84th day
(average daily gain +30%), females - 109 g (+4.8%). The absolute gain was 3973 g for males and
2374 g for females. The survival rate of the livestock exceeded 98% in all groups. Thus, the
introduction of the vitamin complex "Nitamin" into drinking water at a dosage of 1-1.5 ml/l is an
effective strategy for improving the productivity and health of Muscovy ducklings, promotes
accelerated weight gain, optimal feed conversion and high survivability, and can be recommended in
industrial poultry farming practice.

Tyiiin ce30ep: myckyc yupexmepi, Humamun, sumamunoix rewen, opmawia maynikmix
canmar Kocy, abcomommik caimax Kocy, OHiMOINIK, Kypama scem, mipinei caimax.

Kipicne. Kycrapnerg meHi cay opi eHIMAI OOMyBI VINiH iIeK MHKPOQIOPACHIHBIH CayIIBIFBIH
cakTay MaHbI3IbL. Jlyphic eMec a3bIKTaHIBIPY JKOHE JOPUTIK Mpenaparrap/bl MaMaiaH ThIC KOJIaHy
imek MUKpO(IOpackIHBIH Oy3bUTybIHA OKENiN, KYCTapAblH JCHCAyJBIFBIHA Kepi 9cepiH THri3im,
OHIMJIUTITIH TOMeHeTyl MyMKiH [1]. OchiHmai MoceenepIiH aablH alyIblH O0ip JKOJbI — BATAMUHIIIK
KeIIeHAepIi TMaimanany, ocipece KYCThIH pPalMOHBI BHUTAMUHACPTE IETCH KAKETTUTIKTI TOJBIK
KaMTamachl3 ernereH »karmadima. A, E, C TonTapelHBIH BUTaAMHUHJIEPI 3aT aiMacylbl KOJayna,
MMMYHUTETTI HbIFANTy/a, aF3aHbl SHEPTUSIMEH KaMTaMachl3 €TYJE YKOHE BUTAMHUH TaIIIbUIBIFBIHBIH
aJIbIH ajTy1a MaHbI3/Ibl pest atkapasr [1,2,3,4,5,6,7].

OHEpKaCINTIK KYC MIapyallbUIBIFBIHAA BUTAMUHJIIK KEIICHACPAl KOJAAHYAbl OHTAMJIaHABIPY
YIIH ONApIbIH KYCTHIH (U3UOJOTHSIIBIK YIepiCTepiHe oCepiH JKaH-KAKTBl 3EpPTTeY KaXKer.
BuramunnepaiH 3aT aiMacyra, XEMIIONTI MaijanaHy THIMIIIITIHE, OHIMIUIIKKE, €T calachiHa,
MMMYHJIBIK JKYHere >KOHE COHFBl ©HIMHIH CHNATTaMalapblHA SCEPiH TEepeH 3epTTey MaHb3IbI [8].
Kazipri yakpITTa BUTAMHHIIK KEIICHACP KYCTapJblH JCHCAYJIBIFBIH HBIFAUTY MaKCaThbIH/Ia KCHIHCH
KOJIIaHbLIabl, OHBIH IIIiHAE aypylapFa TO3IMILTIKTI apTThIpY, illleK MUKPOOHMOTACBHIH KaKCapTY,
JUapesi MEGH CTPECCTIH aJbIH ajy, COHJai-aK OYJIIIBIKET MAacCachIHBIH 6CYiH BIHTAJAHABIPY YIIiH
narigaraneutansl [9,10]. Kernreren 3eprreyiep BUTAaMUHIIK KOCTIAIAPABIH KYCTapIbIH OHIMIUTIK JKOHE
(hM3HUONIOTHUSIIBIK KOPCETKIIITEepiHe OH acep ereTiHiH manmenneiimi [11,12,13,14,15]. Ocbl 3epTTeyaig
Makcatel — «HuTamMuH» BUTaMHHIIK KEMICHIHIH MYCKYCTBHl YHpeK OanamaHIapbIHBIH OHIMIUTITiHE
ocepin Oaramay [1,5,6,11,12].

3epTTey MaTepuagaapbl MeH Jaicrepi. 3eprreynep 2024—2026 xeputnapra apHaIFaH FEUTBIMA
XoHE (HEeMece) FBUIBIMH-TEXHUKAIBIK KoOamap OOMBIHINA ipreili JkoHE KOJIaHOambl FHUIBIMU
3epTTeyJIep i TPAHTTHIK Kap KbIIAHIBIPY asChIHAA JKy3ere ackIpbuiabl. JKymeic AP23488151 « Myckyc
YHpEKTepiHiH eTiH JKoHEe WHKYOAIMSUIBIK IKYMBIPTKATAPBIH OHIIPYAIH MPOTPECCHBTI pecypc
YHEMJIEYIITi TEXHOJOTHUSIIAPBI» K00aChl IMIEHOSPIHAE KYPri3iii.

3eprrey KoHrip xan arteiHAarbl batbic KaszakcraH arpapiblK-TEXHUKAJbIK YHHBEPCUTETI
FBUIBIMU-OHIPICTIK OPTAJIBIFBIHBIH 0a3achlHAa OTKI3LIiN, MYCKYyC YHpeKTepiHiH OanamaHiapbiHa
apHanFaH «HutamMuH» BUTaMUHAIK KeUICHIHIH THIMIUIr Oaramanmel. Ockl MakcaTTa JKachl, Tipinei
caJIMarbl )kKoHEe (PU3HOJIOTHSUIBIK JKaFJaiibl O0MbIHIIA OipKeNKi ipiKTEIreH aTalbIK JKOHE aHANBIK YHPEK
OanmamaHgapbiHaH OaKpIIay KOHE €Ki TOKIPUOEeTiK Tom Kypbuiasl. Op TonTa 50 6actaH Kyc OOIbI.

bakpiiay ToObI cTaHIapTThl panmoHMeH a3bikTanabIpsulasl (Ctapt [1K-21 (0—4 anra), Gunum
IMK-22 (5-8 amra), ®uaum I[1K-22 (9-12 amra)). An toxipubernik TonTap 0acka a3bIKTaHIBIPY
OarnmapiaaMaceIMeH KamTaMachl3 eTinai: Baby line chick 1857 (0—25 xyn) xone Finish chick 1858 (26-
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KyHHeH Oactam corora jeifin). COHbIMEH KaTrap ONapIblH paluoHbIHA «TeTparuapoBUT) KOHE
«Huramun» BUTaMUHIIK KelIeHZepi eHri3iami. Buramunmepai Oepy Medmiepi MeH KOJJAaHY TCUII
TOXKipuOe chI30achIHa ColiKec aHBIKTAIIH (1-kecre).

Ocipy ke3eHi 84 kyHre co3wpuimbl. Ocbl yakwIT imnHae op TontaH 50 yiipek OananaHbIHBIH
Tipiieli caMarbl anTa cablH JKeKe OJIIIEHI, OJapAblH 6Cy JTUHAMUKACHl OaKblIayFa albIHIb.

ANBIHFAaH MOJIMETTEpPAlI ©HJey VINIH CTaTUCTHKAJBIK Tanjay ojicTepi KOJJaHBUIBIIL,
ecenteynep «Excel» Oarmapmamacbiama Okyprizimmi. KycrapaplH caiMarblH —aHBIKTAy — YIOiH
ANIEKTPOHJIBIK Tapa3bulap mNainaitaHeuIIel. MyHnmad ojicteMenik Tocin «Huramun» BUTaMHHIIK
KCIICHIHIH OoCepiH JKaH-)KaKThl Oarajmayra MYMKIHIIK Oepmi, SFHM OHBIH KYCTapIbIH Tipineit
callMarblHa, CajlMaK KOCy KOpCETKIIlTepiHe FaHa eMec, COHBIMEH KaTap allbIHFaH HOTWKEIepIliH
TYPaKTHUIBIFBI MEH CEHIMIILTITIHE BIKITAJIBIH aHBIKTAYFa JKaFmai xacansl [16,17,18].

Kecre 1 — Toxipube cp30acs

Tomnrap EHTi3151€TiH nIpenapaTThliH 03aCkH.

ATanbIKTap

Herizri a3six (HA), MerakopmHaH KypanfaH
Crapr ITK-21(0-4 upn);

@Oununin [TK-22(5-8 Hp);

Ounnm 1TK-22(9-12 up);

Bakpinay ToOBI

OP, Baby line chick a3pirerHan kypanran 1857 (0-25 xn) + Terparunposur 1,5
MII/11 O0ip MOpTE Cy apKbUIbI Oepy;

Ounni chick 1858 (corora metiinri 26 kyH iminae) - Terparumposut 2,0 Mi1/IT yir
arTa CalblH

I 3eprrey TOOBI

OP, Baby line chick a3pirpinan kypanrad 1857 (0-25 au) + Hutamun 1,0 ma/n 6ip
MOpTe Cy apKbUIbI Oepy;

@unuin chick 1858 (corora neitinri 26 kyH iminae) - Huramun 1,5 mu/n yir anta
cailbIH

2 3epTTey TOOBI

AHanbIKTap

Herisri a3pik (HA), MerakopmMHaH KypaaFaH
Crapr I[1K-21(0-4 upn);

Ounnm ITK-22(5-8 upn);

Ounpnm [TK-22(9-12 up)

Baxpimay To0BI

OP, Baby line chick a3pirpinan kypanrad 1857 (0-25 au) + Terparunposut 1,5
MII/1 6ip MOpTe Cy apKbUIbI Oepy;

I oniTHas @unutn chick 1858 (corora neitinri 26 kyH iminzae) - Terparuaposut 2,0 Mit/i yin
anTa calblH
Herisri a3pik (HA), Baby line chick a3eirpraan kypanran 1857 (0-25 o) +

2 OIbITHAS Hutamun 1,0 ma/n 6ip MapTe cy apKpUisl Oepy;

Ounnin chick 1858 (corora metiinri 26 kyH iminge) - Huramun 1,5 mir/n ymr arra
calbIH

Toxipnbe Oappichinga 1-mi xoHe 2-mIi TOXIPHOENIK TONTapJarkl MYCKYCTBI YHpeEK
OanmamaHgapblHA HETI3T1 palMOHFa KOCBIMINIA PETiHAE 3€pPTTENeTiH Mpemaparrap Taxipuoe
cbi30aceiHa (1-KecTe) KepceTiireH MeJIepiIeMeNepre colkec aybl3 ¢y apKbuibl Oepingi. Toxipube
V3aKTHIFBI 84 KYHII KYpaspl.

3eprTey HOoTHMIKeJepi. BHoNOrHMsbIK TpemaparTapAblH THIMAUITIH Oaranay MakcaThIHIA
KeJleci KOPCeTKIMITep TaJIaHIbl: MyCKYCTHl YHPEKTepAiH aOCOMIOTTIK Tipi CaMaFbIHBIH JHHAMHKACHI,
JICHE CAJIMarbIHBIH OpTAIlla TOYJIKTIK 6CiMi )KoHE MaJl 0aChIHBIH CAKTaTy MaibI3bI.

Omney 9NEeKTPOHABIK TapasbUIapAbIH KOMETIMEH TaHEPTEeHIl YaKbITTa, a3bIKTaHIBIPY
Oactanranra Jeiin, op TontaH 50 GactaH XKypriziini. AJbIHFaH JepeKTep HEri3iHae IeHe calMarbIHBIH
opTaria TOYIIKTIK XKoHE a0CONIOTTIK ociMmi ecenTeni. Man 6achIHBIH CaKTaTyhl KYH CAMBIHFBI ©JTiM-
KITIMJTI OaKbLIay apKbUIBI aHBIKTAJIIBL.
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BurtamuHAIK KelIeHaAep MEH Kypama XeMACP/IiH ocepiHe KaThICThI 3ePTTEY HOTHIKENEPI jKOHE
OJIAPJIbI TAIKBUIAY 2-KECTEIe KeNTIPUIreH.

Kecte 2— Myckyc yiipekTepaiH Tipi caiMaFbIHbIH AUHAMHUKACHL, T

2Kacer, kyHi Tonrap
bakpinay | 3epTTEy Il 3eprTey
ATansiKTap
1 51,234+0,3 50,87+0,65 51,06+0,54
7 161,52+1,5 165,24+2.14 166,32+1,98
14 308,25+5,9 321,59+4,95 332,54+4,56
21 548,75+8,23 596,36+7,98 623,54+8,21
28 931,24+12,45 1049,81+11,24 1101,85+10,85
35 1341,35+13,52 1464,21+13,84 1508,84+12,84
42 1689,87+13,86 2053,24+15,87 2111,76+13,89
49 2012,45+15,28 2511,32+17,54 2562,11+15,26
56 2308,37+18,45 2986,99+22.87 3124,25+19,98
63 2648,23421,50 3536,38+28,64 3652,68+25,64
70 2914,13423,54 3674,29+35,48 3798,854+26,98
77 3007,98+£22,65 3787,37+42,15 3911,85431,25
84 3098,83424,56 3861,82+38,95 4024,62+42,25
AHanpIKTap
1 48,21+0,98 49,21+0,85 49,11+0,46
7 159,32+2,14 160,21£1,98 162,51+0,23
14 291,23+5,23 297,59+£7,52 302,81+6,52
21 528,95+8,95 542,51+£7,86 559,85+6,03
28 892,31+10,95 953,54+12,54 998,87+9,62
35 1259,9649,89 1303,87+11,25 1379,89+10,6
42 1603,54+10,85 1609,87+12,54 1721,46+13,68
49 1887,96+12,54 1913,54+10,96 2005,48+14,95
56 2009,84+13,95 2041,08+15,74 2151,21+17,85
63 2189,84+12,85 2179+14,25 2238,73+14,93
70 2248,71+13,81 2253,79+15,86 2312,16+16,54
77 2279,38+15,84 2304,88+16,89 2361,50+15,85
84 2314,14+15,98 2355,25+18,52 2423,51+16,76

Bacrankel ke3eHne OapibIK TONTapAarbl MYyCKYCTHI YHpEK OanamaHAapbIHBIH Tipi CalMaFbl
Oipmeit Goimel, Oyn onapAblH OIPTEKTLNIriH pacraiiasl (2-kecte). TypakThl eiieyjep HOTHKeC
OOWBIHIIIA, HETI3ri palMoHFa KockiMina periHne «TerparuapoBut» koHe «HuTamwH» BUTaMUHIIK
KOCHaJIapbIH aJIFaH CKIiHIII TOKIpUOENiK TONTHIH OalanaHaapbl 0acka TONTApMEH CajbICThIPFaHIa
KBIIIaMBIPaK OCTI.

Canmak adbIpMaIlblUIbIFel 28 KYHHEH KelliH alikbiH Oalikana Oactasibl. OChl KE3CHIE SKIHII
TOXKIpUOEINK TONTHIH aTANBIKTaphl Oakpuiay ToObIMeH cambicThipranga 170,61 r-ra, am OGipinmri
ToXIpUOEIiK TONNEH caibicThipranaa 118,57 r-ra apThik OoJibl. AHaNBIKTapAa OyJ1 alibIpMalllbLUIbIK
tuicinme 106,56 T xoHe 61,23 T Kypangsl. AiiTa KeTy KepeK, MYCKyCThl YHPEKTepiH aHAIBIKTaphl
oJIeTTE aTalbIKTapFa KaparaHja mamameH 1,5 ece 0asty caimMak KOCa/Ibl.

Y anrajiplK jKacTa-aK BUTAMHUHIIK KOCTA aJfaH OamamaHmap cajaMmak OOMBIHIIA OaCBIMIIBIK
kepceTTi. EkiHII ToxipuOenik TONTHIH aTalbIKTapbl Oakpuiay ToObHAaH 74,79 r-ra, anm Oipinmni
ToXipubenik Tonran 47,61 r-ra ayblp 607161, AHaNBIKTapaa Oyi1 aipipMambuibik 11,58 T xone 6,36 T
KYpasbl.

OMmipiniH 49-KyHIHE Kapail eKiHIIi TXKIpuOeNliK TONTHIH aTaNbIKTapbl OakplIay TOOBIHAH
549,66 r-ra, an OipiHmi ToxipuOenmik Tonrtan 498,87 r-ra XKorapbl KepceTkim kepcerTi. byn
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apTHIKIIBUIBIK KEWiHT1 Ke3eHAepIe e CaKTalabl.

84-xyHiHe Kapall eKiHIII ToXKIpUOENiK TONThIH atainblkTapbl 4024,62 T calMakka >KeTil,
OakpiIay TOOBIHAH 925,79 r-Fa, an OipiHmI ToXipubdenik TonTad 762,99 r-Fa apThIK OOJIIHL.

Amnanpikrapia 49-kyHre Kapail exiHimi ToxipuOenik Ton neH Oakbuiay TOOBI apachIHIAFBI
caJIMaK aipIpMarmbUIBIFRl 117,52 T, ai OipiHIm ToXKIpUOEIiK TOIIEH CATBICTRIpFanaa 25,58 T OOJIIbI.
84-kyHre Kapail ekiHIIi ToXIpuOeTiK TONTHIH aHajbIKTapel 242351 T cainMakka keTinm, Oakpuiay
toOwrHAH 109,37 r-Fa, an OipinmTi ToxipuOemik TontaH 41,11 r-Fa apThIK OOJIIBI.

Ocpinaiiiia, BUTAMHHJIK KeIMIEHACPAI KOJJAaHy >KEMHIH CIHIMAUIINIHE OH ocep eTil,
TOXKIpUOEIiK TonTapaa OakpuTay TOOBIMEH CANBICTBIPFAHAA Tipi CaIMaKTHIH aWTapibIKTail apTybIHA
bIKIa1 eTTi. «Huramun» npenapatbiH anFaH eKiHLIl TXipuOenik Tom Oapiblk KeseHaeple OipiHimi
(«TerparuapoBuTy») *KoHE OakpuIay TOOBIHAH OachiM 00aBl. By apTHIKIIBLIBIK ocipece 28 KYHHEH
KeliH alKpIH OaliKasplll, BUTAMHHAEPHAIH JKOHE TEHrepiMAl Kypama XEeMHiH XHHAKTayIIbl dcepiH
KepceTesi.

ATanbIKTap —ocepre aHarypibIM - ce3iMTan  OoJapl:  OakpIayMEH — CalbICTBIPFaHAAFrbl
afBIPMaIIBUIBIK TOXIpUOEe COHbIHA Kapail +925 r-ra JieiliH jkeTce, aHanbIKTapiaa imamameH +109 r
0onnbel. byn BuTamuHIIK Konmayra xkayan O0epy OapbICBIHIA KBIHBICTHIK AUMOP(HU3MHIH Oap eKeHiH
kepceteni. «HurtaMuH» KONaHBUIFAH 3€PTTEY CXEMachl y3aK Mep3iMJi KOJJaHy jKarnailblHna, Kem
nerenye 14—28 xyHHeH OacTar, THIM/II €KeHi aHBIKTaJIJIBL.

Tipi canmak OoOWbIHINIA ajbIHFAH JEPEKTEp HEri3iHAe ecipyaiH opOip Ke3eHi OoWbIHIIA,
COHJaif-ak OyYKim ToXipuOenmik Ke3eH ImHAe opTama TOYyJKTIK JXKOHE aOCONIOTTIK —cajaMaK
KOChIMIIIAJIaph! ecenteii. byn nepekrep 3 xoHe 4-kecTenepie TOMbIK OepireH.

MycKyCTBI YHpeK OanamaHIapbsIHbIH aTalbIKTaphIHaa 1—7 KYH apalbIFRIHAA OpTaIia TOYIIKTIK
canMak Kocy 1-toxipubenik TomTa OakpulayMeH canblcThipraHna 3,68%-ra, 2-Toxipubenik TomTa
4,5%-ra >xorapbl Oonmpl, anm aHambIKTapAa Oyn xepcerkim tuicinme 0,13% sxone 2,07% Kypamsl.
ATansIKTapJarkl €H KOFaphl opTalla TOYJIIKTIK caiMak Kocy 1 skoHe 2 ToxipuOenik Tonrapaa 36—42
KYH apajibIFeIHIa OadKameim, coiikecinmie 84,14 T xxone 86,13 r Kypaasl, an Oakpuiay TOOBIHAA OV
KepceTkim 29-35 kyH apanbiFbiHAa 54,64 T Oonabl. AHaNBIKTapaa €H >KOFaphl OpTalla TOYJIKTIiK
canmMak Kocy 22-28 KyH apaibIFbIHAa Tipkemin, 1 skoHe 2 TokipuOenik tonrtapnaa Tuicinme 58,71 T
xoHe 62,71 r, an OaxpuIay ToOBIHAA 29-35 KYH apanbiFbiHaa 58,58 r 60mabL.

84 xyHIiK ToxipuOe coHbIHIA BUTaMHUHIIK Kocmanap («TerparnapoButry xoHe «Hutamum»)
aFaH TOITap/a OpTamia TOYJIKTIK calMak KOCy aTalblKTap YImiH |-toxipuOemik tomra 45,36 T,
aHanmbikTapaa 27,45 r, 2-toxipubenik TtonTa TtuiciHme 47,30 r cxoHe 28,26 r Kypaasl. bakeuiay
TOOBIHIA OYJ1 KepceTkim araipikrapaa 36,28 r, ananeikrapaa 26,98 r 0obl.

Kecre — Myckyc yipeKTepiH Tipi calMarbIHbIH OpTaIlla TOYIIKTIK eciMi, T

Kac keseni TonTap
bakpiiay H I 3eprTey H II 3epTTey
ATanbIKkTap
1-7 15,75+0,12 16,33+0,09 16,46+0,09
8--14 20,96+0,21 22,33+0,14 23,74+0,11
15--21 34,35+0,25 39,25+0,23 41,57+0,21
22--28 54,64+0,68 64,77+0,54 68,33+0.45
29-35 58,58+0.42 59,20+0.43 58,14+0,39
36-42 49,78+0,35 84,14+1,58 86,13+1,63
43-49 46,08+0,87 65,44+0,78 64,33+0,95
50-56 42,27+0,33 67,95+1,21 80,30+1,59
57-63 48,55+0,36 78,48+1,12 75,49+0,62
64-70 37,98+0,28 19,70+0,15 20,88+0,15
71-77 13,40+0,14 16,15+0,09 16,14+0,07
78-84 12,97+0,11 10,63+0,07 16,11+0,09
1--84 36,28+0,24 45,36+0,35 47,30+0,24
AmnajbsIKTap
1-7 15,87+0,21 | 1585+0,19 |  16,20+0,23
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8--14 18,84+0,19 19,62+0,14 20,04+0,25
15--21 33,96+0,34 34,98+0,25 36,72+0,31
22--28 51,90£0,39 58,71+1,12 62,71+1,05
29-35 52,52:0,89 50,04+1,02 54,43+1,13
36-42 49,08+0,41 43,71+0,38 48,79+0,38
43-49 40,63+0,35 43,38+0,37 40,57+0,45
50-56 17,4140,18 18,22+0,16 20,81+0,28
57-63 25,71+0,24 19,70+0,19 12,50+0,11
64-70 8,41%0,05 10,68+0,13 10,49+0,15
71-77 4,38+0,04 7,29+0,05 7,04+0,08
78-84 4,96+0,02 7,19+0,06 8,85+0,05
1-84 26,97+0,18 27,45+0,23 28,26+0,17

3 - KecTele MYCKYCTBI YHPEKTEpiH OpTYpPJIi »Kac Ke3eHAepiHaeri Tipi calMakTbIH opTaiia
TOYJIKTIK ecimi (T) OOMbIHIIA AEpPEKTEP KENTipiIreH.

84 xyHAik 3epTTey OapbICBIHAA OIpIHII TOXKIPUOENIK TONTAFBl AaTaJBIKTApIIbIH OpTala
TOYJNIKTIK calnMak Kocybl Oakpuiay TOOBIMEH cajbIcThipranaa 25,02%-ra, an eKiHII ToXipuOemik
tonta 30,37%-Fa >koFaphl e€KeHi aHBIKTaIAbl. AHanbIKTapnaa Oy kepcerkim tuiciHme 1,77% >xoHe
4,78% xypansl. Ocblnaiiliia, arajbplKTapa JIeHE CalMaFbIHBIH ©cCcyl aHAIbIKTapra KaparaHjia
alTapIBIKTal )KOFaphl OOJIIEL.

Pammonnarer C, A, D sxoHe E BuTamMmHIepi cyna >Ky3eTiH KycTap YIUIH THIMAUTITiMeH
JIONICIICH 1, OJIapabIH acepi ocipece 22-KyHHEH Oacram alKbIH KepiHe Oacraipl, Oy Ke3eHIe
BHTAMHUHIEP MEH TEHrepiMIi a3bIKTaHABIPYIBIH BIKMANGl OapblHIIA OalKanmaabl. ATabIKTap
BUTAMHUHJIIK KOCIaNapFa kaKchIpak jxkayan Oepefi, OyJ1 ojapAblH OYJIIIBIKET AaMybl MEH 3aT ajMacy
yAepicTepiHe MUKPOIJIEMEHTTEPTe JKOFaphl KAKETTUIIrIMeH OalTaHbICThl 00Iysl MYMKiH. « HuTamum
KOCBUIFAaH KypaMa »eM Tipi calMakTblH ecyiHze, acipece 22—42 KyH apalbIFbIHIAFbl HETI3ri ecy
(hazaceIHIa, CTATHCTUKAIBIK TYPFBIIAH MaHBI3Ibl apTHIKIIBIIBIK Oeperi.

Exinmi Toxipubenik TonTarbl MycKycCThI Yipek Oananannapbl OYKisl ecipy Ke3eHi O0HbIHIA eH
JKOFaphl aOCONIOTTIK calMakK KOCBIMBIH KopceTTi (4-kecte). bysr TONTHIH apTHIKIIBUIBIFE 1521 KyH
*KacklHAa-aK Oaiikama Oacrtamel. Ocbl yakpiTTa ojap Oakpuiay ToObiHaH 50,5 T-Fa, anm OipiHmi
ToXipubenik Tonran 16,23 r-Fa skorapsl 0onabl. by ypaic ToxipnOe COHbIHA NeHiH CaKTaIbl: 84-
KYHre Kapail exiHmi ToxipuOemik Tom HeH Oakbuiay TOOBI apachIHAArbl aOCONIOTTIK CajMaK KOCy
alBIpMAIIBIIBIFET 925,96 T, am OipiHIT TOKIpUOETIK TOMIICH caabIcThIpranaa 162,61 T Kypassl.

Kecre 4 — Myckyc YHpeKTepiHiH Tipi caiMarbIHBIH a0COJIIOTTI ©CiMi, T.

Kac xe3eni Tomrrap
bakpinay [ 3epTTey II 3eptrey
ArtanpikTap

1-7 110,29+5,23 114,37+4 45 115,26+4,95
8-14 146,73+8,21 156,35+9,65 166,22+9,15

15-21 240,5+12,52 274,77+13,14 291+12,54
22-28 382,49+9,84 453,45+12,15 478,31+11,48
29-35 410,11+14,62 414,4+15,26 406,99+12,23
36-42 348,52+11,02 589,03+16,24 602,92+17,83
43-49 322,58+10,25 458,08+18,57 450,35+15,33
50-56 295,9249,65 475,67+19,65 562,14+12,33
57-63 339,86+10,59 549,39+14,73 528,43+16,81
64-70 265,9+10,74 137,91+11,21 146,17+10,87

231




71-77 93,8542,6 113,08+8.26 113+6,05
78-84 90,85+5,98 74.45+2.01 112,77+4.58
1--84 3047,6+52,41 3810,95+55,26 3973,56+67,19
AHansIKTap

1-7 111,11+6,44 1114751 113,4+6,09
8-14 131,91+10,21 137,38+13,45 140,3+11,09
15-21 237,72+8,98 244,92+11,24 257,04+12,08
22--8 363,36+14,24 411,03+16,54 439,02+15,84
29-35 367,65+16,87 350,33+12,56 381,02+17,07
36-42 343,58+14,48 306+10,54 341,57+16,58
43-49 284,42+9 87 303,67+10,11 284,02+8,87
50-56 121,88+6.48 127,54+6.59 145,73+7.43
57-63 180+8,54 137,92+6,54 87,52+4,23
64-70 58,87+3,15 74,7943 84 73,4343 26
71-77 30,67+2,54 51,09+2,04 49,34+1,98
78-84 34,7643,01 50,37+4,01 62,01+2,98
1-84 2265,93+62,14 2306,04+59,34 2374,4+60,97

Yprambiiapaa aa yKcac skaraai OalKaiabl: eKiHII TIKIpHOeiK Tom 0akpliay jkoHe OipiHII
TOKIPUOEIIiK TONTapMEH CANBICTBIPFAH/IA )KOFAPhl HOTIXKeNep KopceTTi. EKiHII ToXiprOeniK TONnTarbl
aHAJIBIKTAPBIHBIH JICHE MAaCCAaChIHBIH €H JKOFaphl eciMi 22—28 kyH apaibiFbiHaa Oarikaeim, 439,02 T
Kypanbl. bipiHmn ToxipuOenik TONTarbl aHANBIKTapJa OChl Ke3eHneri eH »xorapel eciMm 411,03 T
Oonnpl. bakpuiay ToObIHZA MakcuMannel eciM (367,65 1) keHinipek — 29-35 KyH apalbIFbIHIA
Oaiikanapl. 84-mIi KYHTe Kapad eKiHI ToXipHOeNiK TONTaFbl aHAJNBIKTaPHIHBIH aOCOJIOTTI calMak
ecimi 23744 T Kypaasl, an Oakpuiay >koHe OipiHIN TOKIpHOENiK TomTapAa Oyl KOpCeTKill THiciHIIe
2265,93 r xone 2306,04 r 0oaabl.

AbcomoTTi eciM «HuTamuH» BUTaMHUHIIK KEIICHIHIH calMaKk KOCy MPOLECIH enayip

KYIICHTETIHIH KepceTeni — acipece aramblKrapaa. by opTama TOyJiKTIK KOpCETKIITepMEH
pacTaieln, KeleHHiH MYCKyc YHpeK OananaHIapblHBIH OHIMAUIITIH apTThIpyaa THIMAI Kypan eKeHiH
Jomnenaenai.

Bareic  KazakcTaH — arpapiblK-TeXHHUKAIBIK ~ YHHUBEPCHTETI  Oa3achlHIa  JKYPri3iuireH

IKCIIEPUMEHTTIK 3epTTey MYCKyC YHpeKk OanmamaHgapblH a3bIKTaHABIPY Kesinme «Huramua»
BUTaMUH/IIK KEIICHIHIH OH 9cepiH alKbIH KepceTTi. [IpenapaTTsl 6acTanksl cyFa 1 Mi/n skoHE op yII
anTa caiibia 1,5 M/ 03ama eHrisy, acipece aTtajiblKTapaa, 6Cy KapKbIHbIH €19yip apTThipibl. «Baby
line chick + Finish chick» panuoHABIK cxeMachbiMeH, eKiHII THKIPUOETIK TONTarbIAalil, BUTAMHHIIK
KemieH1i Oipre KoliaHy )KeMHIH KOHBEPCHUSCHIH JKaKCapTHII, CaJMaK KOCY JKbUIIAMJIBIFBIH apTTHIPIbI.
depmepnep Toxipubecine coiikec, «HutamMuH» KONmaHy Maiiibl TYpJIEPMEH CaJbICTBIPFaHAa Tipi
caiMaK KOCYbIH 2—3 ece apTTBIPBIN, KYCTapAblH UMMYHUTETIHE OH ocep eremi [1,19,20,21,22,23].
3epTreyneri Oakpiay TOOBIMEH CalbICTBIpY OyJl HOTIDKEHI pacTaiipl — opTama TIYJIiKTIK eciM
ataneikrapaa 30%-ra, ananeikrapaa 4,8%-ra apTKaH.

Myckyc yipek OanmamaHmapblHa KyprisinreH 3eprreyne «Hwuramma» KemieHi THIMAL
NpoQUIAKTHKAJIBIK KOHE CTUMYJIIIUSUIIBIK KOCTIa PETiHJE ©31H KOPCETTi: 6CY KapKbIHBIH apTTHIPABI —
OakplIayMeH caJbICThIpFaHAa 84-1mi KyHTe JeiliH atanbikrap 925 r, ananeikrap 109 r apThIK caamax
KOCTBI; OpTallla TOYJNIKTIK ©CIMJi JKOFapbUIATThL: OYKUI Ke3eHIe artanbikrapaa +30%, aHaibIKTapia
+4,8%; A, D3, E xxone C BUTaMUHJEPiHIH TEHrepiMIi TYCyi eceOiHEH KYCTap/blH CaKTallyblH KOHE
JKAIBl JKaFlalblH JKakcapTThl. llpemapaTThlH THIMIINITT OHBIH KOFapbl OHOXKETIMIIIITIMEH,
paIrMoOHMEH YHIISCIMIUTITIMEH JKOHE CTPEeCcC, BaKIIMHAINS, WH(EKIUsIap Ke31HIer! maiaansl ocepiMeH
pacranansl.

«Huramuani» xepcerinren cxema OOMBIHIIA KOJJaHYy — MYCKYC YHpeK OanamaHmapblHBIH
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OCyiH, JICHCAyNIBIFBIH KOHE OHIMIUIIIH OHEPKICINTIK JKarmaiiia jkakcapTyra OarbITTalFaH
HETI3/IeIreH opi MepCHeKTUBAIIBI IenriM. Jo3anapasl cakray, KyCTap/blH *KarJdaiblH OaKblIay KOHE
SKOHOMUKAJIBIK THIMAUTIKTI €CKepy MaHBI3/bI.
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PE3IOME

Lenp naHHOro HCCIEAOBAHMA 3aKiodyajach B H3yYeHUH 3(PGEKTUBHOCTH BUTAMUHHOIO
KoMmIuiekca «HuramMmun» Ha mokaszaresnd MPOAYKTUBHOCTH M (PU3UOJIOTHYECKOE COCTOSHHE MOJIOJBIX
MYCKYCHBIX yTAT. DKCIIEPUMEHT OBbLT MPOBEAEH B HAYYHO-TIpou3BoAcTBeHHOM 1eHTpe 3KATY umenn
XKanrup-xana Ha 150 yTartax (cammax M caMKax), pa3JAeN€HHBIX Ha TPU Tpynnbl (KOHTpoJbHas, 1-s
onbiTHasT — ¢ «TerparumpoBuTom», 2-s ombiTHaT — ¢ «HutamuHOM»). YTATa BBIpANIUBAINCH B
TedyeHne 84 nHeil Ha KOMOMHUPOBaHHBIX KopMmax «Baby line chick» u «Finish chick» ¢ nobaBienuem
BHUTAMHHOB 4Yepe3 IMUTHEBYIO BOAY: JUIA 1-M ombITHOM Tpymmel — «Terparmmposut» (1,5 mur/n
OJIHOKPATHO, 3aTeM 2 MII/T OJWH pa3 B 3 Henenu), s 2-i onbITHON rpynnbel — «Hwuramus» (1-1,5
MI/n o cxeme). EskenenenvHoe B3BemmBaHue MO 50 NTHI B KaXJOW TpyINIle MO3BOJIMIO OICHUThH
JUHAMHKY POCTa, CPEJHECYTOUHBIN 1 aOCOMIOTHBIN NPUPOCT, a TAK)KE COXPAHHOCTH ITOTOJIOBBSI.

Pesynprarel mokasanu, 4ro npumeHeHue «HuramMuHa» 3HAUMTEIBHO YIIYYIIMJIO IIOKa3aTeld
poCTa MO CPaBHEHUIO C KOHTPOJBHOW TpYIIOM: camibl BO 2-H ONBITHOM rpynmne K 84-my IHIO
npubasun 925 r (cpemnecyrounsiii mpupoct +30%), camku — 109 1 (+4,8%). AOCONIOTHBIM
npupoct coctaBun 3973 r y camuoB u 2374 r y camok. COXpaHHOCTb NOTOJIOBbS BO BCEX Ipymmax
coctaBuia 6oiee 98%. Takum 00pazom, BBeJICHUE BUTAMIUHHOTO KOMIUIeKca « HUTaMHH) B IIUTHEBYIO
BOoAy B Jo3upoBke 1-1,5 mn/n sBnsercss 3GEKTUBHOM cTpaTerueil MOBBIIEHUS] TPOIYKTUBHOCTH H
3I0POBbSI MYCKYCHBIX YTST, CIIOCOOCTBYET OBICTPOMY POCTY MAaccChl, ONTHMAILHOW KOHBEPCHUH KOpMa
U BBICOKOH BBDKMBAaEMOCTH, M MOXET OBbITh PEKOMEHIOBAHO B MPAKTUKE IPOMBILIIIEHHOTO
NITUIIEBO/ICTBA.
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