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Aybin wiapyauibliibl2sl 26L16IMOAPbL
JicoHe eemepunapu
Cenbckoxo3aiicmeennsle HAYKU U 6eMeEPUHAPUSL

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 BEPBJIIOJIOBO/JICTBA B YCJIOBUSIX
BOKENOPJIUHCKOI'O PAIOHA

AHHOTANUA

B crarpbe mpezacTaBieHBl pe3yabTaThl MCCIENOBAaHHMA CE30HHOM MOETAeMOCTH MAcCTOWIIHBIX
pacteHnii BepOmoaMu B yCIIOBUSX bokelopamHckoro paiiona 3amamgHo-Kazaxcranckoil obmactw.
N3ydyeHn BUAOBON cOCTaB MAacTOMIIHOW pAacTUTENLHOCTH W OIpeNeNeHa pPOjib pa3inyHBIX 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-JIETHWH Ieproi, Koraa
KHBOTHBIC aKTHBHO MCIOJB3YIOT pa3HOTpaBbe, 000OBBIE U 37aKOBBIE pacTeHHA. B oceHHe-3UMHUI
HepuoJ KOpMoBast 0a3a CTaHOBUTCA MEHEE Pa3HOOOPA3HOM, M OCHOBHYIO POJIb B ITUTAaHUH KMBOTHBIX
UTPAIOT PacTEeHHs MYCTHIHHOHM ()JIOpBI, TPEXIE BCETO CONSHKM M TOJIBIHHBIE BUABL. [lomydeHHBIE
pe3yNnbTaThl MOATBEPKIAIOT BAXKHYIO POJIb PAMOHAIBHOTO HMCIIOJIB30BAaHUS MPHUPOIHBIX MAacTOWI U
opraHuszanuy nacTouieo0opoTa A YKpEIUIEHHs] KOPMOBOW 0a3bl BEepOIIOAOBOACTBA U MOBBILICHUS
MIPOIYKTHUBHOCTH KHBOTHBIX.

Knwouesvie cnosa. 6epOnoovi, nacmouwnvle 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
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(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 — Ce30HHOCTB MOEIaHKs PACTEHUH BepOIIOAaMu

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, OOSUIBII W KYHPCYK. OTH pacTEeHHs COXPAHSIIOT KOPMOBYIO IICHHOCTH JaKe 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 pacTeHHH HaWOOJbIIEe 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 TO3IHEMY MEPUONY BETETAIlMH COXPaHSET 3€JIeHYI0 MacCcy 0 HACTYIUICHHS XOJIOJIOB.
Kpome Toro, XopoIo moenarTcs Takue pacTeHUs, Kak 0o3raHak, Mus U capOac *KOHbIIIKa. boOoBbIe
KYyJBTYpbl XapakTepU3YIOTCS BBICOKON MHUTATENbHON IEHHOCTBIO W CIIOCOOCTBYIOT TOBBIMICHHUIO
SHCPFCTHHGCKOﬁ HEHHOCTHU palliOHa )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 BRICOKOM COYHOCTRI0. Cpenn HUX HanboJjee 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 ananuz xopmogou 6aszvl IlpoBenEéHHBIN aHAU3 TOKa3aJ, YTO KCIIOJE30BaHUE
MacTOMIIHBIX pPacTeHUi BepONIOJaMH CYIIECTBEHHO H3MEHSETCS B 3aBUCHMOCTH OT CE30Ha TOja.
HawnGomemee pasHooOpasre KOPMOBBIX pPacTeHHM HaAOJFOMaeTCs B BECEHHE-JIETHWH Ieproid, KOraa
BepOIIIObl aKTHBHO MCIONB3YIOT pa3HOTpaBbe, 00OOBBIC U OTHIENbHBIC BHBI 371aKOBBIX pacTeHHid. B
ATOT TEPUOJ PACTUTENHHOCTh OTIMYAETCS BBHICOKOW COYHOCTHIO W TIMTATENHHOW IEHHOCTHIO, UTO
crocoOcTByeT 00Jiee MHTEHCUBHOMY €€ TIO€IaHUIo.

B ocennuit mepuos pazHooOpasre KOPMOBBIX PaCcTCHUI MOCTETICHHO CHUKACTCS, H BO3pacTaeT
pPONb CONAHKOBBIX M TIONBIHHBIX PAacTeHUH, KOTOpble 001afgaloT BBICOKOW YCTOHYMBOCTBIO K
3aCyNUIMBBIM YCIOBHUSM H IIUTEIHFHOE BPEMs COXPaHSIIOT KOPMOBYIO IIEHHOCTh. B 3WMHUI mepuof
KOpMoOBas 0a3a CTaHOBHTCSI MEHee pa3sHOOOpa3HOW, M OCHOBHYIO 4YacTh palMoOHa BepOIIOa0B
COCTABIISIFOT COJITHKOBBIE PACTEHHS U TIOJIBIHB, TOT/Ia Kak ydacTue 0000BBIX, 371aKOBBIX H Pa3HOTPABhS
3HAUYNTENBEHO cokpamaercs (Puc.1).
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Pucynox 1 — CezoHHas AuHaMUKa pa3HOOOpa3ns MAacTOUIIHBIX PACTEHHA, TOEAeMbIX BepOIII0jaMH
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Ha pucynke 1 mpencraBieHa Ce30HHAas NHHAMUKA pPa3HOOOpa3Ms MACTOWIIHBIX PacTEHUH,
KCHOJb3yeMbIX BepOmonamu. Haubosbliee KOJIUYECTBO BUAOB KOPMOBBIX PAaCTCHHN HAOIONACTCS
BecHo# m yetoMm (131-145 u 133-136 BUIOB COOTBETCTBEHHO). B oceHHMIT mepuoz pasHooOpasme
KOpPMOBO#1 0a3bl cHMkaeTcs 10 74-96 BUIOB, a 3UMOI JOCTUraeT MUHUMAJILHBIX 3HaYeHUH — 63—
65 BumoB. llomydeHHBIE NaHHBIE MOATBEPXKAAIOT, YTO BECEHHE-JIETHUW IEPHOJ XapaKTephu3yeTcs
HauOOJIBIIINM Pa3HOOOpa3ueM KOPMOBBIX PACTCHUH, TOTJa KaK B 3UMHHUHN [IEPHOJ PALIMOH BEPOIIOIOB
(hopMupyeTCa MPEeNMYIIECTBEHHO 3a CYET OTPAaHUYEHHOTO YHCIIa BUIOB PACTECHHUN MTyCTHIHHON (IIOPEI.
[IpoBenéunas anarumuueckas o6pabomxa TMONYYCHHBIX JTAHHBIX TO3BOJIJIA BBIIBUTH OCOOESHHOCTH
(hopMupoBaHUS KOPMOBOH 0a3el BEpOIIONOB U OMPEAEIUTh POJIb PA3IAYHBIX TPYIIT PACTEHHHA B WX
parmione. CpaBHHUTENbHBIA aHaNHM3 II0Ka3aj, 4TO HauOOoJbIlee 3HAYCHHWE B IMUTAaHUH BepOJIOIOB
HMEIOT PACTeHHs CEMEWCTBAa COJSHKOBBIX M IOJBIHHBIC PACTEHHS, OCOOCHHO B OCCHHE-3UMHHUI
MEpUO/I, KOT1a pa3HOOOpa3ne MacTOUIIHOW PACTUTEIPHOCTH 3HAYUTEIHLHO YMEHBIIACTCS.

YCTaHOBJICGHO, YTO B BECEHHE-JICTHHH IMEPUOJ paloH BEpOJIIOJ0B OTIMYAETCS BBICOKHM
pazHoOOpa3reM KOPMOBBIX PacCTEHWH 3a CYET aKTUBHOTO Pa3BUTHS O0OOBBIX KyIbTYp, 3JIAKOBBIX H
pa3HOTpaBbd. B 3TOT mepuoja pacTeHusi XapakTepU3YIOTCS BBICOKOW COYHOCTBIO M IUTaTEIbHOMN
LIEHHOCTBhIO, YTO CIIOCOOCTBYeT WX OoJiee HHTEHCHBHOMY IIO€NaHUIO >KMBOTHBIMH. CpaBHEHUE
MOJIyYEHHBIX PE3YJIbTaTOB C JAaHHBIMH HAyYHOW JIUTEPaTyphl I0Ka3ajlo, YTO BBISBJICHHBIC
3aKOHOMEpPHOCTH  CE30HHOTO  WCIIOJIb30BaHUS MACTOWIIIHON  PAaCTUTENBHOCTH  COOTBETCTBYIOT
OCOOCHHOCTSIM KOPMOBOTO IMOBEICHUS BEPOJIOJOB B YCIOBUSAX APUIHBIX M TOJYMYCTHIHHBIX 30H.
Takum 00pazom, pe3ynbTaThl WCCIEAOBAaHUS TOATBEPKAAIOT BAXKHYIO POIIb MPUPOIHBIX ITaCTOWII B
(hopMUpOBaHUM KOPMOBOW 0a3bl BepOIIOJIOB M HEOOXOIUMOCTh PAMOHATIBHOTO HCHOJIb30BAHUS
MMACTOMIIHBIX PECYPCOB IS MOBBIIICHUS () PEKTUBHOCTH BEPOIIOIOBOICTBA.

3akawuenue. [IpoBenénHpie MccaenOBaHMs IMOKa3ald, YTO KOpMoOBas 0Oaza BepOJrOJOB B
ycnoBusX — bokeWopawmHCckoro — padioHa — 3amamgHo-KazaxcraHckoi — obmactH  opMHpyeTcs
MPEUMYIIECTBEHHO 3a CYET €CTECTBEHHBIX MAaCTOWIIHBIX pecypcoB. OCHOBHYIO POJb B IMUTaHUU
JKUBOTHBIX MIPAOT PACTEHHUS MYCTHIHHOW M TOJIYIYCTBIHHOW ()JIOPBI, CPelrd KOTOPBIX HAaWOOJbIIce
3HAYCHHE UMEIOT COJISIHKOBBIE PACTECHUS, TIOJIBIHL M OT/ACIbHBIE BB 0000OBBIX KYIBTYP.

AHamm3 CE30HHOH TOEMAaeMOCTH TACTOWIMHBIX PACTCHHWH TIOKa3ajl, dYTO HamOoJbIIee
pa3zHo00pa3re KOPMOBBIX PaCcTEHUI HA0IIIOJaeTCsS B BECEHHE-JICTHHI 1epro/l. B 310 BpeMst BepOIto s
AKTUBHO HCIOJB3YIOT pa3HOTpaBbe, OOOOBBIC W 3JIAKOBBIE PACTCHHUsSA, O00JIAJAIOIINE BBICOKOM
MUTaTeIhHON [EHHOCTBHIO U COYHOCTHI0. B OceHHe-3MMHUI nieproa KopMoBasi 0a3a CTAHOBHUTCSI MEHEe
Pa3HOOOpa3HOH, U OCHOBHYIO YacCTh PAallMOHA XHBOTHBIX COCTABJISIOT YCTOWYMBBIE K 3aCyIIJIMBBIM
YCIIOBHUSIM PacTeHHUs, TIPEXKJIC BCETO COJSTHKOBBIE U MTOJILIHHBIE BUIBL.

[MomyueHHple  pe3ysibTaThl MOATBEPXKAAIOT, YTO CC30HHAS JIMHAMUKA I[MACTOMIIHOM
PACTHTENBHOCTH OKa3bIBae€T CYIIECTBEHHOE BIHSHHE Ha (OpMHpOBaHHE palroHa BepOJIIOI0B.
ParnmoHanbHOE HMCMOJB30BAaHUE MPHUPOJHBIX MACTOMIN, OPraHU3aIUs MacTOUIE000pOTa U 3ar0TOBKA
KOPMOB M3 HanmOoJee IMOENaeMbIX PacTeHH MMEIOT BaXHOE 3HAYCHHE JUI YKPEIIeHHS KOPMOBOM
0a3bl BepOJIFOI0BOJICTRA.

Takum 00pazoM, BHeIpeHNE HAyIHO 000OCHOBAaHHON CHCTEMBI PAIlMOHATBHOTO UCIIONB30BAHAS
MacCTOUIIHBIX YTrOJWH M CEHOKOCOB IO3BOJIUT TMOBBICUTH 3(PPEKTUBHOCTH KOPMIICHUS BEpOIIOMIOB,
YIydmuTh UX (U3NOJIOTHIECKOE COCTOSHHE M OOECIEYHTh POCT MPOMYKTHBHOCTH W YCTOWYHBOE
pa3BuTHE BEpOIIIOIOBOJICTRA.
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TYWIH

Maxkanana bareic Kazakcran oOunbichiHbIH bekeliopyia ayaaHbl JkarjailbiHIA 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
Heri3ri 0eirid copaHIbl ©CIMAIKTED, JKycaH >KoHe OypIIak TYKbIMIac ©CIMAIKTEpAiH KeHOip Typiepi
KYpPaWTBIHBI aHBIKTAIABI. KexTeM J>koHe a3 MesTUIIepiHAe JKaWbUIBIM OCIMIIKTEpIHIH alyaH
TYPAUIri >Kofapel OOJNBIN, TYHeNep opTYpii INeNTeciH eciMIikTepAi, Oypliak TyKbIMIacTapbl
JKOHE acTBIK TYKBIMIAcTapabl OeliceHmi 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 TyiHe MapyallbUIBIFBIHAA TaOWFU >KaWbUIBIMIApABl THIMII HaiajaHy MEH XahblUIbIM
aifHaBIMBIH YHBIMIACTHIPY/IBIH MaHBI3bUIBIFBIH KOPCETE/I].

Tyiiin coe30ep: myiienep, HcaublibIMObIK 6CIMOIKMED, A3bIKMbIK 0A3d, MAYCLIMOBIK JHCe2i3LnYi,
ACAUBLILIMOAP, Mylie Wapyaulbliblbl.
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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 cebenrtepiH aHbIKTayFa OarbITTalIabl. 3epTTEy
Marepuaisl periame bareic KazakcTan oONBICHIHBIH OpMaH aJKaObIHAH TOPKIJICHTEeH €Ki €K YIachl
KOJNJaHbUIABL. MOp(OIOrHsbIK, OHONOTHSUIBIK KoHE HaTOMOP(OIIOTHIIBIK Tajaayjap KYpri3uiim,
KaHyapiapAslH Typi, emiM cebebi XkoHE HeHenepinieri 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] OaKbutaybIHIa O0abl.

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 alMakTapblHAa OYIIIBIKET TiHAepi 3aKbIMIaHraH. [1aToMOpQOJIOTHAIIBIK 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.

KopbIThIHIBLTAH Kele, eKi eNiK YIIACBIHBIH 0J1iMi OMIipIliKk 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.) TaFalbIHAAJATBIH 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 caparnramMaiap/ibl KYPri3y apHaibl BETepHHAPUSUIBIK OLTIMII KOJIaHy a6l Tagamn erexi [1].

XKpim  caiiblH  3aHCHI3  aHIIBUIBIKKA  (OpakoHbEpIliKKe)  OalIaHBICTBI  JKYPri3iieTiH
capanTaMmaiapbslH CaHbl apTHIT KeJie KaTKaHIBIFbIHA epeKIle Ha3ap ayjaapy KaxkeT. byn sxarmaiima
3aTTail JanenjaeMenep peTiHae KeOiHece jkaHyapiapiblH eJieKceaepi HeMece oJiapJblH OeikTepi
KapacTeIpbutafpl. COTTHIK-BETEPUHAPHSUIBIK Capallilbl 9EeTTe OJIapJarbl 3aKbIMIaHyIapIblH Oap-
YKOFBIH, OJIapIbIH OpHAJIACybIH, Maiiia 00Ty MEXaHU3MiH aHBIKTaybl, COHAAN-aK OJapAbIH >KaHyapIblH
oNiMiHIH ce0ebi OONBIT TaOBIIATHIH-TAOBIIMAUTEIHBIH Oenrineyi Tumic. 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. IxysamskoB 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 KaThICTBl 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. EnikTepaiH 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 arpapiblK-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 ampiHABL. COTTHIK-BeTepuHapUsUIbIK 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 KalllbIKTBIKTaFbl 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 TaraiibiHnanpl. CapamnimbslHBIH - 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 xartanasl. 2) YKaHyaprapIslH TYPiH aHbIKTay OapbIchbiHaa, 07 Kbi3bu1
KiTanka eHrisinreH Typre »xara ma? 3) 3epTTeyre YCBHIHBUIFAH “KaHyapiap KaHmail TociiMeH
enripiren? 4) JanyapablH IeHeCiHIC MEXaHHUKAIBIK 3aKbIMIAHyJap HEMeCe aHIIBUIBIK MBUITBIK
NMaTpOHAAPBIHBIH OBITHIPA i37epi Oap Mma, erep Oap OoJica, 011 esiMHIH ce6ebi Ooabl Ma?

Capanramanblk 3epTTey OapbICBIHAA JKOFaphlia CHUMATTAlIFaH CypaKTapra KayanTapsl
QJIBIHBII, KEJICCIJCH HOTWXKENepre KOJI JKETKI3ULII JKOHE capanTaMa HOTIKECIHAE Keleciae
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KOPBITBIHIB  Oepiai. BHonoruselk, MOpQOJOTHANBIK JKOHE MAaTOMOP(OJIOTHSIBIK —3epTTEeyIiep
KYprizy OapbIChIHIA Keleci KOPBITBIHABUIAP JKacalabl. OKENIHreH yIIamapasl Kapay OapbIChIHIA
1,2-ynrinepai waeHTHUKANMAIAYAa — JKaHyapiapAblH YIIAackl MapOJOTHSIBIK epeKIIeTiKTepiHe
OaiimanpICTl eyponaiblk 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 eyponanbik 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 MYHi3JIepiMEH epeKIIeNIeHe .

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 Typin 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 Kapail 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 OipiHINI MONBIH OMBIPTKAChIHA JCHIH KecuUireH, 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 O6eiri
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 KOPCETyre 0oJa 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 yiamaneik qeekT OKIeH OalaaHbICThI, OK TEpire THIEHIE 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 >KOWBUTFAH, KAHMEH CIHFeH KaHTalaylap 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, iIKI KaH KeTylep
AHBIKTAJIJIBI.
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Cyper 4 — KaGbIpFra acTbIHIAFBI COJI JKaK aiMaKTa jJaTepanbbl OaFbITbIHAA COMAKIIA KipiC CaHbUIAYbI
0ap OK jkapakarbl, Kejemi 1x2 cM.

2-yJrife oK jkapakaThl — Ian alMarblHIA, OH KaK >KaMOaCThIH YPIIBIFBIHAA YKOHE OpTaH
KiTikTiH nuadusinge opnHamackaH. Coa Jkak ek BeHAachl, aml 1MIEeKTiH 1JIMEKTepi MeH
IKBIPKAWIAphl 3aKbIMJAJIFAH, OH akK >KaMOaCThIH YPIIBIFBI MEH OpTaH JKUIKTIH auadu3iHie
YCaKTaFaH ChIHBIKTAp Oalikanaapl. by 3akeiMaap il KybIChIHA 1MIKi KaH KETYACH [IaMaMeH 2,3 JTUTp
KaH KHHaTybIHa anbin keareH (5-cyper).

Cyper 5 — J)KambacThIK (haciust OWIIIBIKETTepIHAe Maiiia 00aFaH KaH 1aKTapbl MCH KaH KeTyJiep

Exi ynarigeri emik yiamapbIHBIH ©JIiMI €Ki HEri3ri OK JKapaKaThIHBIH cajilapblHaH OOJIFaH.
Bipinmn ynrige, KaObIpFa acTBIHIAFHI JIATEPATBABI OK JKapakaThl — iMIeK, MaKbIPKal JKoHE iIIKi KaH
TaMBIPJIAPBIH 3aKbIMIaFaH. AJl, EKiHIII YIriJe - 11an aiiMarel, OH akK KaMOacCThIH YPIILIFbl MEH OPTaH
XKUTIKTiH Auadu3iHaeri oK kapakaTbl — CYHeK CHIHYbI MEH il KybIChIHA KaH KeTY/Ii Ty IbIPFaH.

Ocputaiiia, eJiM eMipJiK MaHbI3Abl Myllelepre OaFbITTAIFAH OK JKapaKaTTapbIHBIH
HOTIDKECiHIe Taiina OomFaH.

KopbIThiHaBbI. COTTHIK-BETEpUHAPHUSIIBIK capanTaMa OapbIChIHAA 3CPTTENreH €Ki ek
VITIaCHIHBIH MOP(]OTIOTHSITBIK, OHONOTHSUITBIK JKOHE TTATOMOP(OIOTHSUIBIK SpEKIIeTIKTepl aHBIKTAIIIBI.
Exeyi ne Eyponansik enik (;tat. Capreolus capreolus) 6ossin tadbuiaas! xone Kazakcranubie Kei3put
KiTaOBbIHA CHTI31JIMETCH, allaiiia KOPFalaThlH TYpre jKaTalibl. OJeKcenep/IiH ChIPTKbI Kapay HOTHXKeCl
OolibIHIIIA IeHe OiTiMi KaIbINTHI, KOHABUIBIFEI OPTaJaH JKOFaphl, canMarbl 62,5-63,0 kr, xacer 2,8—
3,0 xbUT apanbIFbIHIA, OJCKCENIIK cipecy alKbiH Oalikaganbl. My#i3aepl KeCUIreH, MOMBIH JKOHE Iar
aiiMarbpIHIa OYJIIIBIKET YIIaaphl 3aKbIM/IaHFaH.

ITaToMOpdOIOTUsIIBIK 3€PTTEY KOPCETKEHICH, ©J1IM €Ki HETI3T1 OK KapaKaThIHBIH CaJlJapbIlHAH
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OoxraH: OipiHII eJeKce/e - KaObIpFa acThIHIAFHI JIATepalbIbl OK KapaKaThl IMIeK, MaXBIPKail xKoHe
1K1 KaH TaMBIpJapblH 3aKbIMIaFaH, il KybIChIHA IMIKi KaH KeTyre okeireH. ExiHII esekcene - mamn
aitMarpl, OH JKaK >XaMOaCTBIH YPINBIFEI MEH OpPTaH JKUTIKTIH AUapU3iHIET1 OK JXapakaThl — CyHeK
CBIHYBI MEH 1T KYBICBIHA KaH KETY/I1 TyIIbIPFaH.

Capanrama KOPBITBIHABICH OOMBIHINA, >KaHyapiIapAblH ©JiMi eMIpIiK MaHBI3Abl MYIIeIepre
OaFpITTAIFaH OK KapaKaTTapbIHBIH HOTHXKECI OOJIBIT TaObLIa k.
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PE3IOME

B [maHHOW CTaThe HCCIEAOBAIMCH MPUYHHBI CMEpTH ABYX Tymek kocymu (Capreolus
capreolus) ¢ momormiplo CyneOHO-BETEPUHAPHON SKCIepTu3bl. B KadyecTBe HCCIIEI0BATEILCKOTO
MaTepuansa WCIMOJB30BANCH JABE TYIIH KOCYJb, HU3BSATHIE W3 JIECHOTO MaccMBa B 3amajaHo-
Kazaxcranckoid  obmactu.  beutm  mpoBemeHbl  Mopdorormueckue, — OHOJOTHYECKHE U
naToMop(oIOrHYecKue UCCIEAOBaHUS C ILENbI0 ONpEACICHUs BUAA, MPUYMH CMEPTH M XapakTepa
MTOBPEXKICHUN HA TellaX KUBOTHBIX. DKCIIEPTH3a MMOKa3aia, 9To 00€ 0cOOM OTHOCATCS K €BPOITCHCKOM
kocyne. XOTs JaHHbIA BUJI He 3aHecéH B KpacHyro kuury KazaxcraHa, OH HaXOJUTCS TOJ OXpaHOU
Komwurera necHoro X0351CTBa 1 )XKHUBOTHOT'O MUpa Pecny6mku Kazaxcras.

IIpu BHemHEM OCMOTpE TYIIKA HUMEIW HOPMAILHOE TEJIOCIOKEHUE, COCTOSHHE BBIIIC
cpennero, Bec 62,5-63,0 kr, Bo3pact 2,8-3,0 roma. Pora Obuin cpe3aHbl, B 00JacTH IIeW W Iaxa
HaOMIONAINCH TOBPEXKICHUSI MBIIICUHBIX TKaHel. [laromopdonornueckoe uccienoBaHue Mokasao,
YTO TIOBPEXKJCHHS BBI3BAHBI OTHECTPENBHBIMH PAHEHUSMH, MOPAKAIOMUMHI >KU3HEHHO BaXKHBIE
oprassl. B mepBoM 00pasie paHa JIOKaJIH30BaHA JaTepalibHO TOJ] peOpaMu, BO BTOPOM - B OOJIACTH
naxa, ¢ mopakeHUeM MPaBoi Ta30BO 001acTH U nuadusa OeIPeHHON KOCTH.

Takum 06pa3oM, cMepTh 00enX KOCYIb HACTYMIJIA BCIEICTBIE OTHECTPEIbHBIX TTOBPEKICHHH
KM3HEHHO BaXHBIX OpraHoB. J[laHHOE WHCCIIeIOBaHWE HAYyYHO XapakKTepuU3yeT Cciydad THOeln
JKUBOTHBIX BCJIC/ICTBUE HE3aKOHHOH OXOTHI, NOMYEPKUBAET 3HAYMMOCTh METOAOB CyIeOHO-
BeTCpHHapHOfI SKCHEPTU3BI U CIIYKUT BaAXXHBIM HCTOYHUKOM HH(bOpMaHHH JJId IPaBOOXPAHUTCIIbHBIX
OpTaHOB.

Knrouegvle cnosa:. xocyns, cyoebHO-8emepuHapHAas 3KCNepmu3d, Namoio20aHamomuiecKue
UBMEHEHUS, OZHeCpeibHble PAHEeHUsl, 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
IeHOTUIIMPOBAHUH

SNP [paiimep VYcnosus TP Pectpukraza
&t antonn e, | <COPAYHE cTapT» - 5 MuH. npu 94°C;
LEP/ F: 5199 ?Cq[f tg'?—% ,ttg ta-ttt nenatypauus — 10 cex npu 60°C,
omxkur — 10 cex mpu 72°C, Eco91l

A80B R:5’-gtc-ccc-gct-tet-gge-tac-

cta-act-3’ cunres — 10 cex mpu 40°C;

JocTpoiika - 5 mun mpu +72 °C .

Jna ammundukanuy 6pUTH MCTIONB30BaHKI TIpaiiMephl: 5' agc-agc-cca-cca-tca-gag-aaa-3' 5' tea-
gct-ggt-tcg-gca-gat-3' («Cunronm», 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 TaKKe 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 MOJOAHSKA KanMblkoW 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 TMOKa3aTejeld KPOBU y MOAOMBITHBIX OBIYKOB YCTaHOBJIEHO, YTO
MaKCHMAIBHOE COJICPIKaHHe 3PUTPOLUTOB OBLIIO OOHAPYKEHO Y HOCUTEJIEH JKENaTeNIbHBIX TeHOTUIIOB
CCu AA renoB CAPN1 u LEP (tabnuua 2).

Onu npeBocxommiIH 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 ObmukoB ¢ reHotunamMu CC-CAPN1 u AA- LEP mo ypoBHIO remorio0MHa OTMeEYalloch
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 | 1,99+0,06 | 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 o0mero Oeilka B CBIBOPOTKE KPOBHU
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).

Tabsauia 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'noOynuHsL, T/1 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, KOTOpPBIC y4acTBYIOT B OOMEHE BEIIECTB. BBIYKM 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 CBONCTBA
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 BBISIBICHBI HEOOIBIINE 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 P-nTu3MHOBON AaKTHMBHOCTH CYLICCTBCHHBIX DAa3JIMYMi MEXKIY 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., Cenuonooii M.U., [InaxtrokoBoii B.P. ¢ coaBTOpamu mpu NMpOBEJACHUN HCCIICIOBaHUN OBLIO
YCTAHOBIICHO, YTO JKMBOTHBIE KAJIMBIIKOM, Ka3aXCKOM OENOrosioBoi, CHMMEHTAIHCKOM, 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 BIUsHUs TonuMop¢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 00pazom, OMyUEHHbIE JaHHBIE CBUAETEIBCTBYIOT O TOM, YTO B HAIllEM
HcclieI0OBaHuM HanOoJiee BbICOKAasi HHTEHCUBHOCTD JIMIUIHOIO OOMEHa OblLIa BBISBJICHA Y HOCHTEJIEH
CAPN1- CC u LEP —4A4 renotunos.lIpu aHamise reMaTolorHUecKiX U OMOXUMHUECKUX TOKa3aTeNei
OBIYKOB pAa3HbIX T'CHOTUNOB HauOoJiee BBICOKHE 10 YPOBHIO OPUTPOLUTOB, TI'eMOIJIOOMHA,
coJiepkaHuio Oenka, Hecnelu(UYecKoil pPEe3HCTCHTHOCTH OTMEUYAINCh TaKXkKe Y JKUBOTHBIX —
HOCHUTEJICH KeJIaTeJIbHBIX aljielieil B TOMO3UIOTHOM COCTOSIHUH.
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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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HAO «CKY um. M.Ko3b10aeBa», ya. [lymkuna, 86, r. [lerponasiioBck, Pecniydsnka Kazaxcran

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 TpaBocMeceil MHOTOJICTHUX TPaB Bricota, cm H I'ycroTa crostHus, /™
ITocessr 2024 rona, 2-i roj KU3HA

EctecTBennble macTOUIIa (KOHTPOIIH) 64,5 320,5
Kurtusk+ scmaprier 90.1/75.7 64.7/46.2

82,9 110,9

Senapuer + hecty oy st TuModeenKa 120,6/107,8/104,1 54,7/161,3/153,7
110,8 369,7

TpaBocmeck ['pun Jlaitn Ansda [Iporenn: 80,3/103,4 219,7/117,7

JoTiepHa CHHsISE 75 %+0oBcsaHUIA TpOCTHUKOBAS 25% 91,8 337,4

Tpasocwech I'punt Jlaitn Ocrosa: 60.5/407/117.2 | 112.4/173.7/753
patirpac nactouniupiii30 %+oBcsHuia 72.8 3614

tpoctHHKOBas 50%+ exxa coopHas 20%
ITocesrr 2025 roma, 1-# TOI KU3HU

EcrecTBeHHbIe macTOMIIA (KOHTPOJIh) 64,5 320,5
K scnapier 26,4/62,8 57,2/40,9
44,6 98,1
Ocnapuer + gectyaonnym+ TUMOpeeBKa 60.3/80.6/63.7 436/148.1/133.5
68,2 325,2
TpaBocmech I'pun Jlaiin Anbda [Iporeun: 84,5/50,3 214,3/98.4
JronepHa cuHss 75 %+oBcesHuiia TpoctHUKOBast 25% 67,4 312,7
. Tpasocwecs I'pun Jlaitn Ockosa: 41,2/48.4/61,0 88,6/153,2/69,0
paiirpac nmactOumHbIi30 %+0BCsIHHUIIA 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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TYHIH

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

42



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

48



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
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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
species. According to recent studies, cytokinins, such as 6-Benzylaminopurine, may improve a plant's
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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
of the antioxidant defense system in treated plants. The activity of enzymes such as catalase,
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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 xommnekc 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 wvehicular 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.

From an ecological perspective, the use of 6-BAP offers a sustainable and low-impact strategy
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for improving plant tolerance to vehicular 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 xommiexc 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.

REFERENCES

1. Orinbayevna, B. G., & Ergashevich, S. F. (2026). Study of the selective acylation
and physicochemical properties of 6-benzylaminopurine. Universum: xumus u 6uonozus, 4(1 (139)),
46-50.

2. GO, B., & Saitkulov, F. E. Study of the selective acylation and physicochemical
properties of 6-benzylaminopurine.

3. Dilshod odil o’g’li, K., Ergashevich, S. F., & Shamshetovich, T. M. (2025, November).
Improving the criteria for detection and certification of pesticide residues in fruits and vegetables in
uzbekistan. In Conferences (Vol. 1, No. 4, pp. 640-643).

4. Fotima, Q., Foziljon, S., Jalgasbayevna, G. U., & Shamshetovich, T. M. (2025,
November). Aralash-ligandli kobalt (ii) komplekslarining gishlog xo ‘jaligida 0 ‘simlik 0 ‘sishini
boshgaruvchi modda sifatida qo ‘llash istigbollari. In Conferences (Vol. 1, No. 4, pp. 583-586).

5. llmpazovna, H. D. (2025, October). Technology for enhancing the uptake of iron and zinc
elements in medicinal plants using hydrogel capsules. In London International Monthly Conference on
Multidisciplinary Research and Innovation (LIMCMRI) (Vol. 2, No. 1, pp. 826-829).

6. Usmanovich, E. T., Oxunov, I. I, & Shamshetovich, T. M. (2025, November).
6-Aminopurinning gahrobo kislotasi bilan ta’sir reaksiyasini o ‘rganish, sintez gilish texnologiyasi.
In Conferences (Vol. 1, No. 4, pp. 649-653).

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,
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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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«Kourip xan arpiHaarbl batbic Ka3zakcran arpapiibik-TeXxHUKaJbIK yHuBepcureTi» KeAK,
Konrip xan keur.51, Opan k, Kazakcran Pecnyoaukacol

Aiidexyabl K., MarucTpanr

«Kourip xan arteiHaarbl Batbic Ka3zakcTaH arpapJibiK-TeXHHKaJbIK yYHHBepcuTeTD» KeAK,
7Konrip xan xem.51, Opan K, Kazakcran Pecny0iukacol,

Asxranues K.K., MarncTpant

«Kourip xan areinaarsl batbic Ka3zakcran arpapJbIK-TeXHHKAJbIK yHUBepcuTeT» KeAK,
Konrip xan keur.51, Opan k, Kazakcran Pecnnyoaukacol

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 dHeprus
QIMACYBIHBIH OY3BUTYBIMEH KOHE KETOH JCHENepiHiH (aleToH, areTocCipke KBIIIKbUIBI, OeTa-
TUIPOKCHMAH KBIIIKBUIBI) OPTaHU3MJE apThIK J>KHHATYBIMEGH CHIATTanaibpl. byn aypy keOiHe
Oya3IBIKTHIH 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
JAaMYBIHA ocep €TeTiH Heri3ri (akTtopiapra 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
Oomysl Tmic. Bya3 jkoHe jaHa 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-
XKaWnapapl MEXaHMKAJbIK Ta3ajay KOHE XUMIBUIBIK  JAe3MHGEKIMs  apKbUIbl  HaTOreHIi
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 hakTopIIap OOJIBIT TAOBUIAIEI.

Ocpuiaiima, KETO3AbIH algblH aly YIIH KeMIeHAI TOCUI KaKeT: TEHrepiMIli palMoH,
CaHUTAPJIBIK-TUTHCHANBIK MIapajap, Ae3UHGEKIHs, TYpPaKThl BETEPHHAPUSIBIK Oakpuiay jkoHe Oyas
MaIbIH (PU3HOOTHSUIBIK XKaFaalblH Kagaranay. by mapanap skanyapiapAblH A€HCAYNBIFbIH CaKTay,
OHIMJIUTIKT] apTTHIPY JKOHE 3KOHOMHUKAJIBIK, IIBIFBIHAAPBI a3alTy YIIIH aca MaHBI3IbL.

Tyiiin co30ep: Kemo3s, 3am aimacy aypyrapwl, Kemou OeHenepi, IHepaus aiMacysl, CUblpaap,
Kotnap, rakmayus, 6yazovlk, NpoOPUIAKMUKA, BeMEPUHAPUATBIK 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, IKOHOMHUKAIBIK TYPFBIOAH MaHbBI3ABl aypynapabiH Oipi Oombim TalOpuiamel. 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 JKaFMalbIHIA 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 SHEPreTHUKAIBIK OanmaHc 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].

Kero3nplH namysiHa BIKDAT €TETIH HETI3TI ATHOJOTHSUIBIK (haKToOpiapFa paroOHAAFhl
KOMIPCYIap/AbIH JKEeTKUIIKCI3MIT, JKOFapbhl OHIMII MAaJJIbIH SHEPrUsFa JIEreH JKOFapbl KaKETTIIIrI,
camachl3 HEMece KOrepreH JKEeM-IIOI, MHHEPalAbl-BUTAMUHAIK TANIIBUIBIK, MaJabl KyTim-Oary
TEXHOJIOTHSCHIHBIH OY3BIIYBI, CTpecC (DAKTOpIaphl KOHE KO3FANBICTBIH MICKTenyi jkatamsl [8,9].
ConblMEeH  Karap  KOpa-)Kaiiarbl  CaHWUTApJIBIK-THTHEHANBIK  OJKaFJaillapAblH  HaIIapibIFbI
KaHyaplapblH >KaIIbl PE3UCTEHTTUIINH TOMEHAETIN, METa0OIM3MIIK OY3bUIBICTapAbIH JaMybIH
kymediTeni[10,11].

Kero3 aypybl KIMHHUKAIBIK TYPFBIIaH TOOCTTIH TOMEHIEYl, SJCI3MIK, calMak KOFaITy, CYT
OHIMIUTITIHIH a3afobl, JXYWKe Xyheci Oy3pUIBICTaphl XOHE TBIHBIC ally XHUITIHIH e3repyiMeH
cUmarTanajspl. Ayelp KaFainapia Maijga yinaHy Oenrijgepi OalKambIl, eHIMIUTIK KYPT TOMEHIEHII.
By aypy mapyanibuislkTapra alTapiiblKTail 9KOHOMUKAIBIK 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. bysn Tocinre panuoHIB TEHrepiMIi YHBIMAACTHIPY, BHTAMHUH-MHHEPAJIBl KOCHAlap.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].

CoOHIBIKTaH 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 anblHIbl. AIBIHFaH OHMOJIOTHSUIBIK MaTepualiiap TeMaTOJOTHSUIBIK JKOHE OWOXUMHMSIIBIK
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. DByl KepceTkimTep oOpraHu3MIeri 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
HaIIapJbIFbl JKaHyapiap/IblH JKajllbl pE3UCTEHTTLIIrH TOMEHACTIN, METa0OMM3MIIK OY3bUIBICTApABIH
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
BETEPUHAPHSJIBIK TUTHEHA 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, (opMalbAeruil *oHE oK epiTiHxiepi
naiinanaspuiasl. Jle3nH(eKusuIbIK OHIeY )KOCTapIibl Typae aibiHa 1-2 pet sKyprizumi.

AJIBIHFaH  HOTIDKEJICD  BapHalMsJIBIK  CTaTUCTHKA  omicTepiMeH  eHuenai. Opramia
apu(METUKAIBIK MOH, OpTalia Karemik >koHe CTBIOJIEHT KpuTepwidi 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 KYpamac 0eiri peTinae KolIaHy 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 aWTKaH[a, TEXeENy, KO3FaIbIC KOOPUHALMSACHIHBIH 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 0oiael. 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.

Je3nHpEKIUITBIK XKoHE MPO(PHUIaKTHKANBIK [apanap KONJaHbUITFaHHAH KeWiH JKaHyapJiapIblH
JKAITBl KIIMHHUKAIBIK JKaFJaibIHBIH JKakcapysl Oaikanmel. JlyphIic YHBIMIACTHIPBUIFAH CAHUTAPIBIK
OHJICY JKOHE PaIlMOHIBI TY3€Ty HOTIDKeCiHIE (—14 KYH apalbIFbIHAAa KaHMarbl TIFOKO3a JIEHTCHIHIH
YKOFaphIIaybl, KETOH ICHENEPiHIH TOMEHIEY1 )KOHE TeMaTOIOTHSIIBIK KOPCETKITITEPTIH 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 HOTIKENEpPI KETO3 aypyblHBIH JaMybl KeOiHece OJHEprus
TaIIBUIBIFBIMEH, Callachl3 a3bIKTAHABIPYMEH JKOHE KYTIM-0aFy TEeXHOJOTHSCHIHBIH OY3BUTYBIMEH
OaiimaHpICTBl €KeHiH KepcerTi. COHABIKTAH aypylblH alIblH adyla KeIIeH[I BeTepHHAPHSUIBIK-
CaHWTAPHSIBIK 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
paIoOHIaFsl YHEPTHS TANIIBIIBIFG], Calachl3 a3bIKTAHABIPY, Oyas[bIK JKOHE JIaKTalus Ke3eHIHIeri
YKOFaphl (PU3HOIOTHSIIBIK KYKTEMe OOJBIT TaOblIanbl. KeTo3 ke3iHae skaHyapiapaa Kaimmbl dJICI3IIK,
TOOETTIH TOMeH/AeYl, OHIMIUIIKTIH a3afobl JKOHE JKYHKe >KyHeci KBI3METiIHIH OY3bUTy Oenriiepi
OaiiKasIpI.

BrOXMMUSITBIK 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
Oarikanmel. KeTo3 aypysIHBIH alfblH alTyda KEeMIeH I TOCUT KOJIaHy 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 IHarHOCTHKalay, THIMAI NPOQUIAKTHKAIBIK >KOHE eMIIK
mapanapabl KOJJIaHy Mal IapyallbUTBIFBIHIAFEl SKOHOMUKAIBIK IIBIFBHAAPIBI a3alTyFa MYMKIHIIK
Oepei.
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PE3IOME

Keto3 — 370 pacnpocrpanéHHOE 3a00sIeBaHNE OOMEHA BEIECTB Y OBEIl ¥ KPYITHOI'O POTraToro
CKOTa, KOTOPOE XapaKTEepPU3yeTcsl HapyLICHWeM OSHEPreTHUYecKoro oOMeHa U 4pe3MEepHBIM
HaKOIUIEHMEM KETOHOBBIX Tel (alleTOH, alleTOyKCyCHas KHCJIOTa M OeTa-TUAPOKCHOyTHpar) B
opranusMme. bone3Hp yamie Bcero HaOMOAaeTCs B MOCIECAHME CPOKH OEpEeMEHHOCTH U B IIEPBBIE
MeECSIBl JIAKTAIlMM, KOT/Ia IMOTPEOHOCTH KMBOTHBIX B SHEPIMM 3HAYUTENFHO BO3pAcTaioT, a
KOJIMYECTBO YIJIEBOJOB B pAalMOHE MOXET ObIThb HexoctaTouHbIM. OCHOBHBIMH (pakTOpamu,
CIOCOOCTBYIONIMMY Pa3BUTHIO KETO3a, SBISIIOTCS HHU3KOYTJIEBOIHBIA WM HEKAYECTBEHHBIH KOPM,
HEOJIaronpusATHbIE YCJIOBHS COAEP)KAHMs, a TaKXKe CTPEcCOBble (DAKTOpPBI, TaKue KakK XOJIOZ,
CKY4YEHHOE COJiep KaHHe U HeJOCTaTOYHAask BEHTHISILIUS.

Kero3 oxa3biBaeT 3HAYMTEIBHOE BIMSHHUE Ha MPOAYKTHBHOCTb XXMBOTHBIX! CHIDKAeTCS yIOH
MOJIOKa M TIPUPOCT Macchl, ociabeBaeT MMMYHHAs CHUCTEMa, a IpPH TDKENOM TEYEHHH BO3MOKHO
pa3BUTHE OCIOXHEHHH ¥ TOBBINICHHAS CMEPTHOCTh. [103TOMYy TpoduiakTHUecKHe Mepbl JOJDKHBI
ObITh KOMIUIGKCHBIMH W cUCTeMHBIMH. OCHOBHOH  cTpaTerueil  siBiseTcss  oOecrieueHue
cOaTaHCHPOBAaHHOTO pAIMOHA, YJOBJIECTBOPSIONIEIO MOTPEOHOCTH JKUBOTHBIX B JHEPTUH, Oelkax,
BUTaMHHaxX M MuHepanax. Ocoboe BHHMaHHME CIIEAyeT YIeNATh OEpeMEHHBIM W HEIaBHO
OKOTHUBILUMCS YKUBOTHBIM, TaK KaK OHH OCOOEHHO TOIBEPKEHBI META00IMIECKUM HAPYIICHUSIM.

Je3nH(peKknoHHbIle MEpOIpPUATHS HIPAalOT BaXHYI0 POJIb B NPO(UIAKTUKE KETOo3a.
Perynsipnas mexanudeckass yOopka M XUMHYecKas Ae3MH(EKIUS TOMEIICHUH CHIKAIOT yYpPOBEHBb
natoreHHoil Mukpogiopsl. Tarxke NpemoTBpallleHHE HMOBTOPHOIO 3arpsi3HEHUs] KOPMOB M BOJBI
CIOCOOCTBYET TMOBBIMICHUIO OOIIeH PE3UCTEHTHOCTHM JKMBOTHBIX K  MeTabOIMYecKOMy U
nHQEeKIHOHHOMY cTpeccy. CucreMaTHdecKuid BETEpUHAPHBII KOHTPOJIb, COOJIOAEHHE YCIIOBUH
coJiepkaHuSd U 0oOecrieyeHre BO3MOXKHOCTH IBIDKEHHS M BBITYJa JOTOJHUTEIBHO CHHXKAIOT PHCK
pazButusi 3aboneBaHusi. Takum oOpasoMm, dddexTnBHAs npodmIakTHKa Kero3a Tpedyer
KOMIUIEKCHOTO TIOAX0/a, BKJIIOYAIOUIEr0 cOaJaHCUPOBAaHHOE KOPMJICHHE, CAHUTAPHO-TUTMEHUIECKHE
U 1e3uH(QEKIMOHHBIE MEPBI, PEryJISIpPHBIH BETEPUHAPHBIM HAA30p U KOHTPOJIb (HDU3HOJIOTHYECKU
YYBCTBHUTEJILHBIX JKMBOTHBIX. Peanmuzamusi 3TMX Mep CHOCOOCTBYET MOJACPKAHHUIO 370POBBS U
[POAYKTUBHOCTH JKMBOTHBIX, @ TaKK€ CHIKEHHIO SKOHOMHYECKHX IOTEPh B OBLEBOJYECKUX U
MOJIOYHO-TOBAapHBIX X035HCTBaX.

Kniouegvle cnosa:. xemos, 6onesnu obmena eewjecms, KeMOHOBbIE MeENd, IHEPLeMUUecKull
00MeH, KOpOBbl, 08Ybl, TAKMAYUs, NOKpbIMuUe, NPOYUIAKMUKA, BeMEPUHAPHAS MEOUYUHA.
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NCIIOJIb30BAHUE I'MAPOIEOJJOrHYECKHUX KAPT VIS XAPAKTEPUCTHKHA
BOJOOBECIIEYEHUA CEJIBCKOXO3sAUCTBEHHBIX PAMOHOB

AHHOTAIMUA
B crarbe 000CHOBBIBaETCSI METOAMKA HCIOIB30BAHUSI THAPOTEOJOTHYECKHX KapT Mmaciirada
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1:200 000 asst KOMIUIEKCHOW OTIEHKH BOI000ECTIeUeH s CeNTbCKOX03IMCTBEHHBIX PAifOHOB Ha IPUMEpe
3amanHo-Ka3zaxcranckolt o0nactu. PaccMOTpeHBI THIIBI THAPOTEOJOTHIECKUX KapT U UX COJICPIKAHHUE,
BBIZICJICHBI  KJIIOUEBBIC IMapaMmeTphl (BOJOOOHMIBHOCTH, TJIyOWMHA 3aJleTaHWsA, MUHEPATH3aINs),
OTIPENICISIFOIINE MPUTOIHOCTh IMOJ3EMHBIX BOJ JIJISL OPOILICHHWS M JKMBOTHOBOJACTBA. Ha oCHOBe
aHanmu3a KapTel Jmcta M-38-XXX ycTaHOBIEHO, YTO OCHOBHBIM HMCTOYHHKOM BOJOCHA0)KECHUS
SIBIIIFOTCS. YETBEPTUYHBIC OTIOXKCHHS C MUHepanu3anued 10 3 r/11, Torja Kak TiyOOKHe TOPH30HTHI
4acTO XapaKTEPU3YIOTCS IOBBIIICHHOW COJICHOCTHIO. BhIABICHA MPOCTPAHCTBEHHAS 30HAIBHOCTh: OT
30H MMUTAHUS NMPECHBIMHU BOJIaMU Ha CEBEPE JI0 30H Pa3rpy3KH C BRICOKOMHHEPAIN30BAHHBEIMH BOJIaMU
Ha rore. JlokazaHa HEOOXOAMMOCTh MHTETPALMU TPAJAMIIMOHHBIX KapTorpaduyeckux gaHHbix ¢ ['C-
TEXHOJOTHSAMH i1 Au(PepeHIIMPOBAHHOTO TUIAHUPOBAHHUSA BOOIOJIB30BAHMUS M MPEJOTBPAIICHUS
BTOPUYHOT'O 3aCOJICHHS [TOYB B YCJIOBHSIX apUIHOTO KJIMMaTa.

Knroueswle cnosa: cuopoeeonocuueckue kapmol, 600000ecneyeHue, CelbCKOX03AUCTBEHHbIE
PpatioHnsl, noozemHule 600bl, MuHepamuzayus, 3anaono-Kazaxcmanckas obnacmo, I’ UC-mexnonozuu,
apuoHble YCroBus, Kauecmso 600bl, PECyPCHbLIL ROMEHYUAIL.

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 BaXHEWIIMM HCTOYHHKOM HWH(oOpManmn
JUTSI OLIEHKH PECYPCOB MOA3EMHBIX BOJ, KOTOPhIE BO MHOTHX CEJIbCKOXO3SUCTBEHHBIX paOHAX CIy>KaT
OCHOBHBIM WJIU PE3EPBHBIM HCTOYHUKOM BOJOCHA0KEHHSL.

B ycnoBusax nmedunuTa MOBEPXHOCTHBIX BOJ, OCOOCHHO B 3aCyIUIMBHIE MEPHOMABI, 3HAYCHHE
MOA3EMHBIX BOJ JUIs OPOIIEHUs,, >KMUBOTHOBOJCTBA M CEJICKOIO HACEJIEHUS BO3PACTAET
MHOTOKpaTHO.Pa3p0o3HEeHHOCTh KapTorpadUYecKux MaTepHuajoB, pa3HOMAcCIITaOHOCTh, yCTapeBaHUE
JNaHHBIX, CIOKHOCTb M3BJICUCHUS HHPOpMAlLWHM, HEOOXOOUMOH IUIi arpOHOMHUYECKUX U
BOJOXO3SIICTBEHHBIX 33/1a4, HEJOCTATOYHAS alaNTalus THAPOTEOJIOTHIECKON HHPOpMAINY K HyKIaM
CEJIbCKOTO XO351ICTBA.

Ilenpro uccaenoBaHus SBISETCS W3YYEHUE METOAMKHU HUCIOJb30BAHMS THAPOT€OJIOTMYECKUX
kapr Macmraba 1:200 000 gms  KOMIUIGKCHOW — XapaKTEPHCTHKH — BOAOOOEcIedeHUst
CEJIbCKOXO3SIMCTBEHHBIX pailoHOB. K 3amauam wuccienoBaHUS OTHOCHUTCA AHAIN3  COJEPIKaHMS
THIPOTEOJIOrMYECKUX KapT KaK MCTOYHHKA arpOrHApOreosiorHUecKoi HHGpOpMaluy, BBIACICHUE
KITFOYEBBIX KapTorpadmuecKnx 3JeMEHTOB, 3HAYMMBIX /ISl BOAOOOecnedeH s, pa3padoTka aropurMa
W3BIICYCHUS M MHTEPIIPETAINN JAHHBIX, apoOaIiys METOIUKH Ha MPUMepe KOHKPETHBIX PaiOHOB.

Marepuajbl M MeTOAbI HCCIAeA0BaHMA. B COBpeMEHHOW Hay4dHOW JuTepaType
3HAUUTEIbHOEC BHUMAHUE YAENSIETCS BOMPOCAM HCIOIb30BaHUS FHAPOTI€OJOrHYECKUX KapT U OLICHKHU
pecypcoB TMOJ3EMHBIX BOJ U1 HYXJ CEIbCKOXO3SHCTBEHHOro BoOJOcHaOkeHUs. Bospactarommuit
JIeQUIUT BOAHBIX PECYpcoB Ha (hOHE KIMMATHYECKUX H3MEHEHHWH W HEOOXOJUMOCTh BHEAPEHHS
YCTOWYUBBIX METOJ0B XO3IMCTBOBAHUS ONPEIEISIIOT BHICOKYH0 aKTYalbHOCTh JAHHBIX UCCIENOBAHUMI,
B KOTOPBIX MOJ3EMHbBIE BOABI PACCMATPUBAIOTCA KaK KIMMAaTUYECKU yCTOWYUBBIM UCTOYHUK. AHAIN3
MyOJIMKAIMA TO3BOJISET BBIICIHUTE TPH KIFOUEBBIX HAIIPABJICHUS: pErMOHAIBHBIC THAPOTEOIOTHIECKHE
u3blckanus, BHenpeHue ' C-TexHonoruit st KapTUpPOBAaHUA MOTEHIMANA U YSI3BUMOCTH BOJOHOCHBIX
TOPH30HTOB, a Takke OO0OOICHHE MEXIYHAPOJHOTO OIbITa MPUMEHEHHS MHOTOKPHUTEPUALHOTO
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aHanmu3a MpH 30HUPOBAHUU TEPPUTOPHI IO TPUTOTHOCTH BOJ Ui OpolleHus. Takod mMomxon
CIOCOOCTBYET BBISIBICHHIO COBPEMEHHBIX METOAOJIOTHYECKMX TEHACHIMH U  ONpeAeIeHHIO
MIEPCIIEKTUB aIaNTaIlH ITePeIOBBIX MPAKTHK B YCIOBHAX 3amaaHo-Ka3zaxcranckoit obmactu.

B uccnemoanun OHaeBa u coaBTopoB [1], mocesimiennoM 3amanHo-Ka3zaxcraHckoit 001acTH,
ObUT TIPOBEEH MOHHUTOPHHT [TOJ3EMHBIX HWCTOYHHKOB C TMOCIEIYIOIIAM HAJOKEHHUEM TpaHHII
NPUPOAHO-KIUMATHUECKUX 30H Ha THAPOreOJOrMYecKHe KapThl. YCTAHOBJICHHAS 30HAIBHOCTH
JEMOHCTPUPYET YETKHE Pa3INdisl: B CYXOCTEMHON 30HE TMOJ3EMHBIE BOJBI 3aJIeTalOT Ha TIyOMHE 110
120 M npu mumuepamuzamuu 0,2-9,1 r/aM® u npeACcTaBiIeHBl NPEUMYIIECTBCHHO AJLTFOBUAILHBIMH
TOPU30HTAaMH, TOTJIa KaK B TOJYMYCTHIHHOW 30HE JKCIUTyaTalmsi Beaercss Ha riayomHax g0 90 M ¢
UCIIONIb30BaHUEM OoJiee MUHEpPAIM30BAHHBIX MOPCKHX TOPH30HTOB. llomyueHHBIe pe3ynbTaThl
000CHOBBIBAIOT HEOOXOAMMOCTb [IPUMEHECHHUS nuddepeHInpOBaHHOTO oAX0Aa K
KapTorpadupoBaHHIO UCTOYHUKOB MacTOUIIHOTO BOAOCHAOKEHHSI.

B crarbe @ampma Bakapus u Ap. [2] npencraBieHa  METOIMKA ~ MHTErpALlUH
reourdopmarmonusix cucreM (I'MC) u amamuruueckoro uepapxmueckoro mporecca (AHP) mns
KapTorpadupoBaHus 30H MOTEHIHMAala MOA3EMHBIX BOJ Ha TEPPUTOPHH TOIY3acyLLIMBOTO OKpyra
Konrsa (Tanzanus). Mogens 0asupyercss Ha aHajM3€ CEMH TEMATHYECKHX CIIOEB: I'€OJIOTHS, YKIIOH
MECTHOCTH, ApEHaXKHas CEeTh, KOJMYECTBO OCA/JKOB, THII TIOYB M XapaKTep 3eMJICTIONL30BAHUSI.
Bamunanus pesynmeTaToB TOATBepaMia, 4to 32% wu3ydaeMoll TEppHUTOpUH O00JANal0T BBICOKUM
MOTEHIHANIOM TOA3EMHBIX BOA. [IpeioskeHHBI MOIXO0A MOXET OBITh aJanTHPOBaH AJsSl yCIOBUH
3amagHo-KazaxcTaHckoi 00acT B IEJsIX TPOTHO3HOM OIIEHKH PECYPCOB TIO3EMHBIX BO/I.

Crarest XacanoBa u 1p. [3] mocesimena uccienoBanuio B ChIpAapbUHCKOW 001acTu
V36exucTana. ABTOPHI HCIIONB30BAIN METOM 0OpaTHO-B3BemieHHBIX paccrosuuii (IDW) B TUC mis
KapTUPOBaHHS JIMHAMHUKH YpOBHA TpyHTOBBIX BOJ (YI'B) m wmx wmwuuepamuzamuu 3a 20 ner.
YcraHoBiieHa Koppensaiusa Mexay noagbemom YI'B, pocToM MUHepaau3aluu U 3aCOJI€HUEM TOYB, YTO
MOJYEPKUBAET BaKHOCTh THUAPOTECOJIOTUUECKOT0 KapTUPOBAHMS AJISl OLEHKH MPUTOJHOCTU BOJ TS
OpOLICHUSI

B crarbe CunBana Pamkernu [4] mocBsiieHHOW aHANM3y BOJOINONIB30BAaHUS B TPEX Oa3zucax
VY30ekncTana, 00OCHOBBIBaeTCS HEOOXOJUMOCTh y4YeTa Hapsily C IOBEPXHOCTHBIM CTOKOM TaKkKe
MOJ3EMHOIM COCTaBISIOMIEH Uil oOecredeHrs YCTOMYMBOIO YNPABICHUs BOIHBIMH PECYypCaMHu.
ABTOpPaMH yCTaHOBJICHO, YTO JJISI JTOCTHM)KCHUsI YCTOHYMBOCTU TpeOyeTcsi €KEroJHOe COKpalleHUe
otbOopa noazemMHbIXx BoJ Ha 8%. [IpruMeHeHHas METOIUKA CITyTHUKOBOTO MOHHTOPHHTA UCHAPEHUS H
BOJIHOTO OajaHca MOMKET OBITh HMCIOJB30BaHa Uil COBEPUICHCTBOBAHHS T'HIPOTEOJIOTHUECKHX KapT
3amagHo-Kazaxcranckoit o0macTty, rae otMedaercs Je@uunuT GaKTHIeCKUX TaHHBIX

B uccnenoBanuu Xemansatu ¢ coaBropamu [5] mpeacraBieHa METOMKA OLIGHKH TPUTOJAHOCTH
MMOJI3EMHBIX BOJ JJISl CEIhCKOXO3SHCTBEHHBIX Iiesiell Ha paBHMHe Manaiiep (MpaH), ocHOBaHHas Ha
npuMeHeHun uHAaekca Ywuikokca (WilcoX) u reocraTHCTHYECKMX METOAOB (KPUTHHT, OOpaTHO-
B3BEIICHHBIX paccrostniii — IDW). ABTOpamMu yCTaHOBIICHa BPEMCHHAs THHAMHKA CHUYKCHHSI
KadyecTBa MOJ3EMHBIX BOJ Ha MccieayemMoi teppuropun. s 3ananno-Kaszaxcranckoit obnactu, rie
MUHEepalnu3alus TOA3EMHBIX BOJ BapbUPyeTCd B MIMPOKOM [HAlla30HE, BHEAPEHHE TOJ00HBIX
reOCTaTUCTUYECKUX METOAOB B MPAKTHKY T'MIAPOTEOJOrHYECKOTO KApTUPOBAHUS MO3BOJHUT MOBBICHTH
TOYHOCTH 30HUPOBAHUS TEPPUTOPHI IO CTENEHH MTPUTOTHOCTH BOJ IS OPOIIEHHS ¥ BOJIOTIONA CKOTA.

B cratbe O. MupomHnueHko ©  coaBTOpoB [6] mpeacraBieHa  paspaboTka
reoMH()OPMAIIMOHHOW CHCTEMbI Ui TEPMOMHHEPAIBHBIX W TPOMBIINUICHHBIX TOJ3EMHBIX BOJ
3amagnoro  Kasaxcrana, ¢yHkumonupyromeir B cpege ArcGIS wu  BcTpoeHHOH B
0O0IIerocyTapCTBEHHYIO CHCTEMY ydYeTa pPecypCcoB IOA3EMHBIX BOJ. MeETOM0MOTHYEeCKH TOIXO0M
0azupyercs Ha UHTETPALMU TPEX B3aWMOCBSI3aHHBIX 0a3 NaHHBIX — TpadUIecKol, CEMaHTUIECKOH H
JOKYMCHTAIIbHOM, YTO oOecleunBacT MPUBA3KY MPOCTPAHCTBEHHBIX OOBEKTOB K aTpUOYTHBHBIM
JAHHBIM O XUMHUYECKOM COCTaBe, TEMIIEPATYPHBIX IMOKAa3aTeNsIX W 3amacax BoJ. B Xxome uccnemoBaHus
MOJITOTOBJICHBl TEMATHUYECKHE KapThl TMPOMBIIIICHHBIX BOJ (C BBIACTICHWEM TPOBUHIMNA W 30H
KOHIICHTPAIlMA IEHHBIX 3JIEMEHTOB) M MHHEPAITBHBIX BOJ (C OTOOpaKeHHEM OalbHEOIOTHIECKUX
TpyMI, U30TEPM U MecTopoxaeHui). [l mpeacTaBieHHs €CTECTBEHHBIX 3allacOB TEPMABHBIX BOJ
MIPUMEHEHBI AUarpaMMBbl, CTPYIIITUPOBAHHBIE TI0 TEMITEPaTypHBIM 30HaM. OTHCaHHBIA MOIX0]] MOXKET
OBITh WCIIOJIB30BaH [UIA  KapTorpaupoOBaHUs  BOJOOOECIEUCHHOCTH  CEIbCKOXO3SHCTBEHHBIX
TeppuTopuii 3ananHo-KazaxcraHckoil 00iacTi, B TOM YHCIE ISl ONEHKH MPUTOJAHOCTH TO3EMHBIX
BOJI JUISl OPOIIICHUsI U 0OBOJHEHUS TTACTOMIIL.
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Hayunas cratbs B. HemtunoBa u np. [7] mocssimena npumenenuto I'MC-texHonoruii (Ha 6ase
ArcGIS) nist OlieHKH KadecTBa MOA3EMHBIX BOJHBIX pecypcoB TaMOOBCKOro MPOMBIIUICHHOTO y37a C
LIEJBI0 3aMEHBI 3arps3HEHHBIX MOBEPXHOCTHBIX BOA. ABTOpamMH pa3padoTaHa IMPOCTPaHCTBEHHAs
nHpOpPMAIMOHHAS MOJIeNb, 00beauHsomas 3D-u3zo0paxenHus penbeda, BOJIOHOCHBIX TOPU3OHTOB
M CIIOEB JIJIsl 3aKa4KH IMPOMBIIIICHHBIX CTOKOB, a TaKkKe aTpUOYTHUBHBIC AaHHBIE MO Ooyiee, deMm
400 ckBakrHAM.

C wucnonb30BaHUEM TOACUCTEMBI AICSCENE MOCTPOSHBI TOBEPXHOCTH MOJEeH KOHIICHTpAIUi
XMUMUYECKUX BEHIECTB (KeJie3a, COJIeH KECTKOCTH) M BBHIMOJHEHO KAapTUPOBAHWE 30H MPEBBILICHUS
TIpEeNLHO JOMYCTUMBIX KOHIIEHTpamwii. B pabore oGocHOoBaHa 3(h(PEKTUBHOCTH TPEIIOKEHHOTO
noaxoaa Uil OOBEKTUBHOM  OLGHKM  COCTOSHHMSA ~ BOJIHBIX  PECYpPCOB, MPOTHO3UPOBAHUS
pacrpocTpaHeHusl 3arpsi3HEHUH W TPUHATHS OOOCHOBAHHBIX pPENICHUH B cdepe BOIOCHAOKEHUS
MTPOMBINUIEHHOTO y371a.

B craree H.1O. Kypenunoii [8] npezacraBien 0030p pOCCHIUCKHX M 3apyOEKHBIX MOAXOI0B K
COCTaBJIICHUIO KapT BOJOOOECIIEYEHHOCTH, TI0KAa3aHO pa3HoOOpa3We METOIWK, OLEHOYHBIX
nokazaresiell U crnoco0OB BU3yalH3allii B 3aBHCHMOCTH OT PEIIacMbIX 3a]ad U TEPPUTOPUAILHOTO
oxBara. ABTOpoM 0000meH ombIT MHCTUTYTa BOJHBIX M 3Koyormueckux mnpodiem CO PAH mo
co3/aHuio KapT BojgooOecneueHHocTH B cpeae I'MIC ma mpumepe 3amannoit Cubupm, riie oIeHKa
BBITIONHSJIACh B paMKax JaHAmAadTHO-0aCCEHHOBOTO TOX0/a C HCIIONF30BaHUEM KOJIMYECTBEHHOTO
¢dona u anamopdo3 i 0TOOpaKEHHs YAEeTbHONH 00ECIIEYeHHOCTH MOBEPXHOCTHBIMH U TTOI36MHBIMU
BOJAMH.

BrLsiBIIeHBI KITIOYEBBIE MPOOJIEMBI, BO3ZHHKAIONIME TPU KapTOrpadUpOBaHUH: COBMEIICHUE
Pa3HOPOAHBIX TAaHHBIX B PA3HBIX IPaHUIIAX, HEAOCTATOK THAPOIOTHIECKOW HH(OPMALINHU, OTCYTCTBHE
eMHOW WH(OPMAIIMOHHONH 0a3bl U aBTOMATH3MPOBAHHBIX METOJOB reHepanmzanud. OO0OCHOBaHA
HEOOXOAMMOCTh pPa3paboTKu YHHU(DHUIMPOBAHHBIX IIOMXOJOB K OIEHKE W KapTorpadupOBaHHIO
BO/I000ECIIEYEHHOCTH AJIs1 00eceueH s COMIOCTABUMOCTH Pe3yIbTaTOB M MOBHIIEHHUS JOCTOBEPHOCTU
KapTorpadnIecKux MaTepualioB.

B cratbe M. OnaeBa u coaBTopoB [9] paccmaTtpuBaercs mpobiieMa Ae(UIIUTA BOJHBIX
pecypcoB miisi 00BomHEHUS O€3BOMHBIX macTOuII 3amamgHo-KazaxcraHCckold 00JacTH Ha MpuUMEpe
KasranoBckoro paiioHa, TJe TOBEPXHOCTHBIE BOABI OTCYTCTBYIOT, a MOJA3EMHBIE BOJbBI
XapaKkTepHU3yloTCsl BRICOKON MHHEpalu3alueil 1 MajabiM Ae0UTOM. ABTOpamu pa3zpaboTaH W BHEAPEH
MOJIYJIGHBIA KOHTYp IJIsl cOOpa TallbIX M JIOKIEBBIX BOJ|, MPEICTABISIONINNA COOOH JIBYXYPOBHEBYIO
E€MKOCTb C TIEPEMEHHBIM PO UIEM, TPOTHBOCOJHEYHBIM MEPEKPHITUEM U MPOTHBO(MMILTPAIIHOHHOM
M30JISIKeEH, 4TOo Mo3BOIIsIeT HakarwmuBarh 10 1500 M® npecHOi BOJBI.

[IpencraBiieHsl pe3yabTaThl THIPOXUMHYECKOTO MOHUTOPHHTA, IOKA3bIBAIOLINE TUHAMHKY
KadecTBa BOJBI B KOHTYpE B BECEHHE-JIETHHH IEPHOJ, a TaKXKe JaHHbIE 00 M3MEHEHWH YpPOBHS U
o0ObeMa BOJBI, MOATBEpkAaroIue 3(Q(PEKTHBHOCTh KOHCTPYKIIUM JaXe B MAaJIOCHEKHBIC TOJIBIL.
[IpakTHueckas 3HAYUMOCTh PabOTHI 3aKIitOYaeTcs B obecriedeHNH TpecHoi Bojoi okosno 100 romos
KpPYITHOTO pPOraToro CKOTa B YCJIOBHSX OTIOHHOTO J>XHBOTHOBOJICTBA, NPH 3TOM TpeajoKeHHOe
TEXHHYECKOE pellIeHIe 3alUIIeHo Tpems nareHramMu Pecniyonmku Kasaxcras.

Pesromupys Bblle ckazaHHOE, B LEJIOM TOAXO0] K METOAaM KapTorpapupOBaHUs Uil OLUEHKH
BOJI000ECTICUCHN M ero oTHommeHne K ycioBmsM 3KO MOXHO KIIACCHMHUITUPOBATH CIEITYIONTIM
obpazom: (Tabu. 1)

Tabnuna 1 — CoBpeMeHHbIE METOBI KapTorpapupoOBaHus Uil OLUEHKH BOJ0OOECIeUeHHS

[IpumeneHne B KOHTEKCTE
Meron / Tlogxon p [Ipenmymectsa mist 3KO
TEMBI
1 2 3
Kaprtuposanue 30H
I'ncC + AHP pTHD [To3BoJIsET BBIABUTH TEPCIIEKTHBHBIC
. MOTEHI[Aaa TOJ3EMHBIX BOJ
(AHanuTHYEeCKUI ydacTKd ansi OypeHusi CKBaKUH B
N Ha OCHOBE BECOBBIX
nepapXuIecKui YCIIOBHSIX HENOCTAaTKa pPa3BeIOYHBIX
K03 PHUIIMEHTOB (JIUTONOTHS,
Iporece) JTAHHBIX
penbed, ApeHax)
[IpocTpaHcTBEHHO- CoznaHrie TOYHBIX KapT JWHAMHKH
I'eocratuctuka (IDW, pocIp o a pT A
Kpurumr) BPEMEHHOM aHanM3 YpOBHA | MHHEpaTU3aIiN u rITyOUHBI
P TPYHTOBBIX  BOJl W WX | 3aJ€TaHHs, KPUTHYECKH BAKHBIX I
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MUHEpaJTH3aLuu MOHUTOPHHTa NACTOMIIHBIX YTOAUN
1 2 3
Onenka  BogomotpeOsienns | Kontpons 3a HEYYTEHHBIM
JncranunonHOE
cempxo3kynsTypamu  (ET) w | BOomoorGopom u OIICHKA
sonaupoBanue (RS) + .
N BBISIBJICHHE (akTOB | AHTPOIOTEHHOM Harpy3ku Ha
Bonansrit 6ananc
nepepacxo/ia MoA3EMHBIX BOJ BOJIOHOCHBIE TOPU30HTEI
[Tpuoputnzanus [TnanupoBanue YCTOWYHMBOTO
WnTterpaTuBHbIE CeNIbCKOXO035ICTBEHHBIX 3eMJICHIOJIb30BAHMUS U PACTIPEEIICHHS
mogemn  (SWAT + | 3emenb c Y4€TOM | BOAHBIX pecypcoB MEXIy
VIKOR) B3aUMOCBSI3H IMTOBEPXHOCTHBIX | OpOIIAEMBIM 3eMIIEIENIHEM u
Y TIOA3EMHBIX BOJ KHUBOTHOBOJCTBOM

AHanmi3 TpeACTaBICHHBIX WCTOYHUKOB IMOKA3bIBAET, YTO HCIIOJIH30BAHUE THAPOTEOIOTHYECCKUX
KapT A7 XapaKTePUCTHKH BOJOOOECIICUECHHUs]  CEeNbCKOXO3SIMCTBEHHBIX paloOHOB  3amamHo-
Kazaxcranckoii obmactu (3KO) B coBpeMeHHOW Hay4YHOH IHUTepaType pa3BUBaeTcs IO TpeM
OCHOBHBIM HampaBJIeHUsM: 3OHaJbHBIA moxxoxn. HWccmemoBanmst OnaeBa u  coaBTopoB (2022)
MOATBEPXKIAIOT, YTO BojmoobecneueHne nactoumr 3KO cTporo mogduHseTcs MpUPOIHON 30HATLHOCTH
(tabun. 2.) FuaporeoornyecKie KapThl, HCIOIB3yEMbIE IS 9THX LIeNIei, TOIDKHBI OTPAXKaTh HE TOJIBKO
[IIyOMHY 3aJIeraHusi, HO ¥ JIUTOJIOTHYECKYIO MPHUHAAJIEKHOCTh BOJOHOCHBIX TOPHU30HTOB, TaK KaK OT
9TOTO 3aBHCUT MHUHEpAIM3alnsA BOIBI, BapeHpyromascs or mpecHoi (0,2 r/am®) mo comoHoBaToM
(11,8 1/am®). Metonmonorudeckass dBoitonus. COBpeMEHHas Hayka OTXOAUT OT HPOCTHIX
MHBEHTapU3alMOHHBIX KapT K NporHo3HeiM mozaemsiM. st 3KO, rae mioTHOCTs HaOmoNaTenbHBIX
CKBRXUH MOXET OBITh HEJOCTaTOYHOH, Hambosee MEepCHEeKTHBHBIM siBisiercsi npumenenue ['MC-
TEXHOJIOTHI B COYETAHMM C MHOTOKpUTEpHAIbHbIM aHaimu3oM (AHP) u Merogamu MamiMHHOTO
0o0y4eHusi, MPOTECTUPOBAHHBIMH B aHAJOTHYHBIX apHIHBIX YCIOBUSIX AJpkupa, TaHzaHuu u
V30ekucrana. ITH METObI MO3BOJISIOT C BBhICOKOW TouHOCTHIO (AUC > 0.8) kapTupoBaTh 30HBI C
BBICOKHM IOTEHIUAJIOM MOI3eMHbIX BoJ. KadectBo pecypcos. Jlureparypa mocnenuux ner (2024—
2025) akueHTHpYeT BHUMaHKE Ha MPOCTPAHCTBEHHO-BPEMEHHOW NW3MEHYMBOCTH Ka4eCTBa MO3EMHbBIX
Boa. Jns 3KO, rae cenbckoe X035HCTBO MPEACTABIEHO KAaK MACTOMIIHBIM JKUBOTHOBOACTBOM, TaK U
OpolIaeMbIM 3eMJIeJITIIEM, KPUTHYECKH Ba)KHO HCIOJIb30BAHUE T'E€OCTATHCTHYECKHX METOHOB
(xpuruar, IDW) m1s co3manus KapT IPUTOJHOCTH BOJ IO KPUTEPUSAM MHHEPAIHM3AIAN U COJIEBOTO
cocTaBa (MHIEKC YHUJIKOKCa), YTOOBI MPEeNOTBPATUTh JErpaJalliio MOYB U CHIKCHUE TPOLyKTHBHOCTH
ckota. TakuMm oOpazom, it 3¢pGHEKTHBHOW XapaKTepHUCTHKH BojooOecnedeHus 3KO HeoOxommma
WHTErpanys TPAIUIUOHHBIX TUAPOTEOIOTMYECKUX JaHHBIX (TIIyOWHA, TOPU3OHT) C COBPEMEHHBIMHU
I'MC-monensmu mporHo3MpOBaHKs NOTEHINANIA U OLIEHKU KauyecTBa IOA3EMHBIX BOJ.

Tabauma 2 — CpaBHHUTENIBHBIN aHAIN3 THAPOTCOJOTHUECKUX YCIOBUH MpUupoAHbIX 30H 3KO

Pexomennyemble BOJOHOCHBIE I'myouna | Mwunepamm Xapaxre
[TpuponHas 3oHa TOPHU30HTHI (110 JAHHBIM 3ajeranus 3anust pakrep
5 BOJIOCHA0KEHUS
MOHUTOPHUHTA) (M) (r/mm?)
N I'mybokoe 3ameranmue,
CpenHe-BepXHEUETBEPTHYHBIH
Ny TpeOyercss  OypeHwHe.
CyxocrenHas ATHOBHATRHBIH, BapuatuBHOCTB
yX BepxHemmnoneHoBbIi 1o 120 0,2-9,1
30Ha M MHUHEpaITU3aIIN
aK4arbUTbCKHI;
. N TpeOyeT CEeNeKTUBHOTO
BepxHemenoBoit MaacTpUXTCKUI
MCII0JIb30BAHMSL
Bongsr Ooiee
. N MHUHEPaIN30BaHbl, HO
BepxHeueTBepTHYHBIH ~ MOPCKOMH
9 BCTPEYAIOTCS TPECHBIC
XBaJIBIHCKUA,
IlonynycreiHHas HuxHe-cpenHeueTBepTHUHBIN JIMHESBL - B - 90I0BRIX
Y N . | 1o 80-90 0,2-11,8 OTJIOKECHUSX.
30Ha MOPCKOH  OaKWHCKO-Xa3apCKUi;
N 9 ITonxoaur JUTSL
CoBpeMeHHbI  P0JOBBIN (171
BOJIOIIOSI ~ CKOTa  C
POIHUKOB)
Y4eTOM
COJIEYCTOMYUBOCTH.
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Tabnuma 3 — OcHOBHas KiIacCUPUKAIUS THAPOIOTHUECKUX KapT

OtobOpaxaror OCHOBHBIC BOJOHOCHBIC TOPH30HTHI,
I'mpporeonorudeckue KapTsl
BOJIOYNOPHBIE TOPOABI, TIyOHHY 3aJIleraHusl BOA, 00JacTH 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 MUHEPAIN3AIMS BOJIBI B FO)KHBIX paliOHAX.

¥ M-38-XXX

Pucynok 1 — T'uaporeonoruueckas kapra M-38-XXX (macmrad 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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- DKOHOMHKAJIBIK Oaranay ojici - MallWHalap JKYHeCiHiH THIMILIIr Keleci KOpCeTKIITep apKbLIbI
Oaranaumsl [6,7].

Tannay. Mawunanap owcyiieciniy Kypolivimel. TpuTHKane HaKpUIBIH OCIpY YHAepiciHIeri
MalllMHaIap Xyheci e3apa OalIaHBICThI arpOTEXHOJOTHUSUIBIK OIEPAIUsIIap JKUBIHTHIFBIHAH TYPAJIbL.
ArTasraH Xyie TOTBIPAaKTHl HEeTi3Ti eHaey, cedy, ericTi KyTin-0anrtay, eHiMAl )KWHAY JKOHE OHBI CaKTay
KE3CHJIEPIH KaMTHUbl. OpOip Ke3eHIIe KOJJAaHBUIATHIH TEXHHUKAHBIH Carachl MEH THIMJLIITT KAkl
OHIIipic HOTIKECiHE Tikeme oacep eremi [10,12].

Tonvipax ondey mawunanapvl. TOUBIPAKTEI OHJCY IKYMBICTAPBl TPUTHUKANE OCIpY
TEXHOJIOTHSICHIHBIH 0aCTaNKhl KoHE MaHBI3IBI Ke3eHi 0obIn Tadsutansl. Herisri enupey ymria [TJIH-5-
35 mapkanbl coKa KeHiHEeH KOJIaHbuIajbl, ofl TombIpakThl 20—30 cM TepeHmiKTe KBIPTHII, ©CIMIIIK
KaJJIBIKTApbIH TOTBIPAKKa CiHIpyre MyMKiHIIK Oepemi. Ynzenbi KyJabTUBATOPIAp TOIMBIPAKTH 25—
35 cM TepeHAIKTe KOIICBITHIN, OHBIH TaOWFM KYPBUIBIMBIH CaKTayFa KaFmai jkacaiapl. byn acipece
BUIFaJl CaKTay TEXHOJOTHSUIAPBIHAA THIMII. AJ JUCKLTI ThIpMajap TOMBIPakThl 8—15 cM TepeHmikTe
OHJICT, CTICTIK OCTiH TericTel i )KoHe ceOyre KOIaIbl Karaail KaabInTacTeipanl [8].

Ceby mawunarapvl oicone napamempnepi. TpuTHKale IakbUIBIH ce0y OapbICBIHAA
arpoTEXHHUKAIBIK TalANTapAbl CaKTay MaHbBI3bL. TYKBIM TOMBIPaKKa 3—5 cM TepeHikTe cebineni, Oy
OHBIH OipKkenki eHyiHe MyMKiHIiK Oepeni. CeOy HopMacel TekTapbiHa 4—6 MIIH OHTIm JoH
Meuepinae OenrineHeni, Oy ©CIMIIKTEp/iH OHTAWIBl THIFBI3IBIFBEIH KamMTamachid ereni. Karap
apajbIFbIHBIH 15 cM 0onybl eciMIiKTepiH OIpKeNKi JaMyblHAa JKOHE KOPEKTIK 3aTTapiabl TUIMII
nmaiinananyslHa >karmail oxacaigel. CeOy skymbictapel C3-3,6 xome C3C-2,1 cuskTel macTypii
cenkimrepmen karap, Horsch sxome John Deere cexinzi 3amanayn eric KerreHaepi apKbUIBI JKy3ere
aceIppUIAABL. 3aMaHayd TEXHHKanap OipHeIIe omepaltusHbl KaTap OpBIHAAN, OHMIPICTIH THIMILTITIH
aptTeIpazasl [9].

Ezicmi kymin-6anmay mawunanapei. EricTi xyTin-6anray >KyMBICTapbl ©CIMITIKTIH KaJIBIITHI
OCyiH KaMTaMachl3 eTyre OaFbITTaliFaH. byl Ke3eHae MHUHEpPAIIbl THIHAUTKBIITAPIBI CHTI3Y,
apaMIIenTep MEH 3MSHKECTEPre KapChl XUMUSUIBIK OHJCY JKOHE MEXaHUKAJBIK OHICY JKYMBICTaphI
Kyprizineni. TBHIHAUTKBILUTAPABI €HTI3y YLIIH apHaibl THIHAUTKBIII MIAMIKBII — MAalldHAJIap
MaiaTalbuIanbl, OJlap KOPEKTIK JJIEMEHTTEpPIiH OipKeNKi TapalyblH KaMmTaMmachl3 eTemi. A
OCIMAIKTEpi KOpFay YLIIH OYpIKKIIl TeXHUKaNap KOJAAHBUIBII, NpenaparTapAblH AN MeJepe
OepiyiHe MyMKIHIIK Kacanpl.

Kunay mawunanapel. TpuUTHKale NaKbUIBIH JKWHAY aybUl MIapyamIbUIBIFBl OHIIPICIHIH €H
JKayanTbl Ke3eHaepiHiy Oipi Ooubin TaObu1aabl. ByJl Ke3eHIe aCTHIKTBIH IIBIFBIHBIH a3alTy KOHE OHIM
camachlH Ccakray Herisri tamam 6oussin ecentenesi. XKunay sxymbictapbl Claas mapkansr komGaiiHIap
apKBUTBI JKYPTi3iITeH e KOFaphl OHIMIUTIK MEH camaiabl 0acThpy KamTamacwid eTimemi. John Deere
KOMOaifHIaphl aBTOMATTAaHABIPBUIFAH Oackapy JKyHenepi apKbUIBI JKYMBIC JQJAICIH apTTHIPHII,
TEXHOJIOTHSJIBIK TPOLIECTI OHTaWiIaHabIpaabl. Aj ACr0S KOMOaWHAAaphl CaNBICTHIPMAJBl TYPJC
KOJDKETIMIUTITIMEH oHe NaiiiajaHy IIbIFBIHIAPBIHBIH TOMEHIITIMEH epeKIIeINeHII, IapyanbUIbIKTap
YILiH THIM/Ti TIENTM OOJIBINT TaObLIAIbI.

3epTTey HOTHIKeNepi. JKyprizinreH 3epTreysep HOTKECIHAE AOCTYPII JKOHE JKETUIIIpUITeH
MalllMHAaJap XYHECiH calbICTRIPY TPUTUKANIE OCipy THIMAUIITiHIH alTapJbIKTall apTaThIHBIH KOPCETTi.
ATan alTKaHaa, 3aMaHayd MallldHaIap KYHeCiH KOJAaHy HOTHXKECIHIE OHIMIIIIK OpTa ecermeH 22—
25 1/ra peHreiine ACHiH JKETIM, JOCTYPIIi TEXHOJIOTHIMEH CajbICThIpFaHaa mamamMer 15%-ra sxorapbl
0061, COHBIMEH KaTap, »kaHapMai 1mbiFbiHbl 25-30 n/ra neHreiiinen 18—22 n/ra aeiiiHn TeMeHuer,
mamameH 25%-ra yHemzenai. EHOSK MBIFBIHAAPHI 1a alTapiabIKTald KeicKapbin, 12—14 agam/carartan
8-10 amam/caratka aeiin TemeHaeni, oy mamamen 30%-ra asaiiranbiH kepcereni. OCbl HOTHXKEIEP
MallIfHaIap )KYHECiH KeTUIIPyIiH OHIIPICTIK THIMILUTIKKE OH 9Cep eTETiHIH JoJeaeh .

TeXHOJOTHSIIBIK TPOIECCTEPIIH OHTAMIAHABIPBUTYBl TOIBIPAK KYPBUIBIMBIH CaKTay MEH
TYKBIMHBIH OipKenKi eHyiH KamTamack3 ereli. COHBIMEH KaTap, THIHAWTKBIII ITeH arpOXUMHUKATTapIbI
JIoN MOJIIIEp/e SHTI3y pecypcTapbl THIMIII MaiiiagaHny MEeH SKOJIOTHSUIBIK KayilCi3[iKTi apTThIpyFa
MYMKIiHIIK Oepeni. 3epTrey OapbIChlHAAa 3aMaHayd MallMHAJAp >KYHecl eHAIPICTIK MIBIFBIHIAPIBI
A3aTHII KaHa KoHMal, OHIM camachlH apTThIpyFa, TEXHHUKAJbIK KbI3MET KOPCETy MeEH XOHACY
IIBIFBIHAAPBIH TOMEHIETYTe MYMKIHJIIK OepeTiHi ToeNaeH/Ii.

KopbiToinabl: Tputukane NakpUIbIH ©Cipy JKOHE JKMHAyAa MallhHanap KYHEeciH JKeTUmipy
OHIMJIUTIKTI aWTapJBIKTall apTTHIPaAbl JKOHE OHAIPIC THUIMAUINH KOFapbUIATAIbI. 3amaHayn
TeXHUKaIApAbl KoJnany eHoek eHimainirin 30%-Fa apTTBIPbII, kaHaApMalk MEH PECypCTap LIBIFBIHBIH
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emnoyip TeMeHzaeremi. MamuHanap KyHeciH XETUIpY apKbUIBl SKOJOTHSIIBIK THIMIUTIKTI cakray
MYMKIHJIT1 TYBII, aybli [apyallbUIBIFBl OHIIPICIHIH TYPaKThl AaMybIHA yiiec Kocansl. JKeTinmipiaren
MallfHaNap JKYWECiH eHridy JKOHOMHUKANBIK TYPFBIAAH THIMAL OOJBIN, MIapyamIbUTBIKTapAbIH
KapKbUIBIK HIBIFBIHAAPBIH a3aiTajbl, al OHIM carachkl MEH OHIMIUTIKTI apTTHIPY apKbUIbl HAPBIKTAFbI
Oocekere KabUTeTTIIIKTI KYIIEHTe i,
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PE3IOME

Tpurukaine - 3€pHOBas KyJbTypa, OTIMYANOIIAACS BBICOKOH YPOXKaHOCTBIO U
YCTOWYHMBOCTBIO K HEOIaroNpusITHBIM YCIOBHSIM. B naHHOM craThe paccMaTpuBaeTcsi 3pQeKTHBHOCTh
COBCPIICHCTBOBaHNWA CHCTEMBI MalIWH TIIpH BO3JCJIIBIBAHUN U y60p1<e TPUTHUKAJIC. B Xoae
WCCJICZIOBAaHNS MPOAHAJIU3UPOBAHBl BO3MOXHOCTH TOBBIIICHUS MPOM3BOJUTENBLHOCTH  TPY.a,
CHIIKCHUA pacxoda TOINIMBA MU YIYUYHICHHS Ka4uCeCTBa NPOAYKIHHU 3a CUCT MPUMCHCHUA COBpeMeHHOﬁ
CEJIbCKOXO3SIMCTBEHHONH TEXHUMKU. Tarkke YCTaHOBJIEHO, 4YTO ONTHMHU3AIMS CHCTEMbl MAIIWH
cocoOcTByeT 0ojiee  TMOJNHOMY  COOJNIONCHHIO  arpoTexHuueckwx TpeOoBanuid. [lokxazaHsl
MPEUMYILECTBA YCOBEPIICHCTBOBAHHBIX TEXHOJIOTMUECKUX PEILCHHH, HAIPaBJICHHBIX Ha CHIKECHUE
MoTeph 3€pHa MpH yOOpKE M DKOHOMHUIO BpEeMEHU. B pesynpraTe JOKa3aHO, YTO HMCIIOJIb30BaHUE
3¢ (GeKTUBHOM CcHCTEMbl MAIMH B  IPOM3BOJACTBE TPHUTHUKAIE SBJISICTCS  3KOHOMHYECKH
nenecooOpasHeIM. JaHHBINA MOAXOJ CIOCOOCTBYET YCTOWYMBOMY Pa3BUTHIO CENBLCKOT'O XO3SIMCTBA U
MOBBIILICHNIO €r0 KOHKYPEHTOCIIOCOOHOCTH.

Kniouesvie cnosa: mpumukane, cucmema MawuH, POeKMuUeHOCms, MexaHuzayus,
acpOmMexHON02Us.
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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
agrochemicals with low toxicity and high biodegradability. Results indicate enhanced plant growth
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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
obecreunsas 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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TYUIH

Byn 3eprreynme «oKkachUl XUMUS» KaFMAATTapblHA COWKEC CHUHTE3JCNTeH 2-aMHHOIYPHH
TYBIHJIBUIAPBIHBIH, OMOJIOTUSIIBIK OCJICEHITITT MEH DSKOJIOTISUIBIK KAyINMCI3MiriH KeMmeHai Typiae
Oarayiayra apHaJiFaH. 3epTTEY HOTWXKENepl arajfaH KOCBUIBICTApJbIH TYKBIMIAPJIbIH OHTIIITITiH
apTTHIPHII, TaMBIpJIap MEH OPKEHACPIIH KapKbIHIBI OCYiH BIHTAJIaHABIPATHIHBIH, COHIAN-aK ©CIMIIIK
OmomaccachlHBIH JKHHAIYBIH eAoyip KeOelTeriHiH kepcerri. EH xorapel Tuimainik 0,01%
KOHIICHTpaIusiia AHBIKTAJIIEL. ConsimMeH Karap, oy TYBIHABLIAP ¢duTOnaTOreH I
MUKPOOPTaHU3MAEPTe Kapchl aWKbIH MHKPOOKa Kapchl OEJCEeHIUTK TaHBITHIN, OCIMIIKTEpIiH
aypyjapra TO3IMJAUIINIH apTThIpyFa BIKMAd eTedl. [ Maporenblik Kyhelepai KoJigaHy OelceHi
3aTTap/IelH OipTiHIET XKoHE OaKbUIAaHATHIH OOCaN IIBIFYBIH KAMTAMAChI3 €Till, OJapAblH Y3aK Mep3iMIi
ocepin kymredreni. JKaiamel anFaHaa, TOMEH YBITTBUIBIFBI MEH JKOFapbl OHOJerpaalusuiaHy
KaOl1eTiHiH apKachlHIa 2-aMHHOMYPUH TYBIHIBUIAPHI ASCTYPI TMECTUIMATEP/II ilTiHapa aaMacTbipa
aNlaThIH, SKOJIOTUSUILIK TYPFBIIAH Kayilci3 opi Ooylamiarkl 30p arpOXUMHSUIBIK areHTTep peTiHIe
KapacThIPBLTYBl MYMKiH.

Tyiiin  ce30ep: 2-aMuHONYPUH, JICACLIL  CUHME3, IKOJOSUANLIK MA3d  ASPOXUMUSL,
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ecimoikmepoiy ocyin pemmey, OUOBLOBIPAUMBIHOBIK, MYPAKMbL AYbLI WADYAULLLIBIEDL.

PE3IOME

B nmanHOoM wmccrnemoBaHMM U3ydaeTcsl OuoNOrMyeckas aKTUBHOCTb U DKOJOTMYecKas
0€30MacHOCTh NPOW3BOJMHBIX 2-aMHHOIIYPHHA, CHHTE3UPOBAHHBIX C HCIIOJIB30BAaHHEM METOJIOB
"3eneHoid xumuu". Pe3ynbTaTbl MOKAa3bIBAIOT, YTO O3TH COCAMHCHHS 3HAYMTEIHHO MOBBIILAIOT
BCXOKECTh CEMSH, a TaKKe POCT KOPHEH M IMOOETOB M YBEIMYMBAIOT HAKOIUIEHHE OHMOMACCHI.
HauGonsmas s¢pdextuBHoCTs Habmoganace npu koHueHtpanuu 0,01%.

[Ipon3BoaHbIE TPOSBISUIN AHTHMHKPOOHYIO AaKTHBHOCTH B OTHOIICHHH (DPUTOMATOT€HHBIX
MHUKPOOPTaHU3MOB, TEM CaMbIM IMOBBILAs YCTOHYMBOCTH pacTeHH K Oone3HsM. Mcmonp3oBanue
THJIPOTENIEBbIX CHUCTEM OO0ECleunBAeT KOHTPOJIMPYEMOE BBICBOOOXKIICHHE AKTHBHBIX BELIECTB, UTO
MPUBOIUT K JUINTEIbHOM 3 (HEeKTHBHOCTH.

B 1enom, Onarojmapsi cBoeld HW3KOH TOKCHYHOCTH M CIIOCOOHOCTH K OHOJIOTHYECKOMY
Pa3NoKEHHIO, TPOU3BOJHBIC 2-aMHUHOIyPHHA MOXKHO CUUTATh MEPCIEKTHBHBIMH HSKOJOTHYECKH
YUCTBIMH arpOXUMHYECKUMHU CPEJICTBAMH, CIIOCOOHBIMH YaCTUYHO 3aMEHUTH TpPaJHIUOHHBIE
HECTHLU/IBL.

Knioueswie cnosa: 2-amunonypun, 3enemviil Cunmes, dKOJI0SUYECKU YUCHIbIE ACPOXUMUKAMbI,
pe2yiayus pocma pacmenuil, 6uUopasnazaemMocns, YCmMouiugoe ceibCeKoe X035AUcmeo.

UDC 631.95:632.95

Bozorov J., assistant lecturer

«Tashkent State Agrarian University», Tashkent, University Street, Uzbekistan
Saitkulov F., associate professor

«Tashkent State Agrarian University», Tashkent region, Uzbekistan
Gumarova Zh. M., PhD

«Tashkent State Agrarian University», Tashkent, University Street, Uzbekistan
NJSC «West Kazakhstan Agrarian and Technical University named after Zhangir Khany,
Uralsk, st. Zhangir khan 51, Kazakhstan

Qlicheva N., Masters student

Sammarkand state university, Uzbekistan

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
not lead to the accumulation of harmful residues in the environment[2,3].
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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 H Condition / Variant “[ Evaluation method / Indicator
1 ||Test compound HHypoxanthine \HChemicaI purity, UV-Vis analysis
2 |IConcentrations  [0.001%, 0.01%, 0.1% | Comparative assessment
3 |/Soil conditions Agricultural soil, 25 °C, Degradation rate
moisture
Metabolic products | Xanthine, uric acid | Spectroscopic identification
Test plants HWheat, cotton H[Germination and growth parameters
Control HUntreated soil and seeds \HBaseIine 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.

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
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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
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.
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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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TYWIH

Byn 3eprrey THIIOKCAHTHHHIH >KOFapbl OWojaerpamanusra KaOUTETTUTITIMEH >KoHE TOMEH
VBITTBUIBIFBIMEH ~ CHUIATTANaThlH  SKOJIOTHSUIBIK  Kayilci3  KOCBUIBIC ~ €KEHIH  KepceTei.
ATpOodKOXKYHenaepae o 3UAHIAB KaJAbIKTap TYpPiHIAE XUHaAIMai, Te3 MeTa0OJIM3MIIK e3repicrepre
YIIBIpaiasl. OKCHEPUMEHTTIK HOTIDKENEp THIOKCAHTHHHIH ~ OCIMAIKTEpIiH 6ecyiHe opTamia
BIHTAIAHABIPYIIEI OCEP CTETIHIH ANEACH . ATall aWTKaHAa, 01 TYKBIMHBIH OHTIIITITiH apTTHIPHIIL,
TaMbIp JKyHeci MEeH XKepYyCTi epKeHJAEpiHiH JaMyblH XeIeNlAeTel, COHIai-aK >Kalmbsl OnoMaccaHblH
keOeroiHe bIKnan eredi. EH xorapel TriMainik 0,01% koHueHTpanuschinga Oaiikanaapl. CoOHbIMEH
Karap, THIOKCAaHTHH TOMBIPAK MHKPOOPTaHW3MIEPiHiH OEJICeHIUNriH apTTBIPBIN, KOPEKTIK
JNIEMEHTTEPIH, dcipece a30TThIH, alHaJbIMBIH KymehTeni. OHBIH MHKpOOKa Kapchl KacHeTTepi
OCIMJIIKTEp Il TATOTeH/Ii MUKPOOPTaHU3M/IEp/IeH KOCBIMINIA KOpFayFa MyMKIHIIK Oepeti.

Ocbutaiiiia, TUNOKCAHTHH aybUl IHapyallbUIBIFBIHIA TYPakThl KOJAaHyFa apHalFaH
AKOJIOTHSIIBIK KAYIICi3 opi mepCcreKTUBaNEI OanaMa peTiHe KapacThIPhUTYbl MYMKIiH.

Tyiiin ce30ep: eunokcawmuua, acpodIKodiCyuenep, OuUobIObIPAUMBIHObIK, MEmMabOIUKANbIK
AHCONOAP, IKONOSUANBIK, MA3A KOCLILICIAD, MYPAKMbL aYbLl WAPYAUBLIBIZbL.

PE3IOME

OTO wWccnenoBaHHE MOKA3bIBAET, YTO TUIOKCAHTHUH SABJIETCS SKOJIOTHYECKH Oe30MacHBIM
COCIMHEHNEM, XapaKTePH3YIONIMMCSI BBICOKOH OMOJEerpanpyeMOCThI0 U HU3KOH TOKCHYHOCTBIO. B
arpo’KOCUCTEMax OH IOABEpraercsi ObICTpOo MeTaboaMYecKol TpanchopManny, He HaKaIUIMBAsCh B
BUJIC BPEAHBIX OCTATOYHBIX MPOJYKTOB. JKCHEPUMEHTAIbHBIC PE3yJIbTaThl CBUIETENILCTBYIOT O €ro
YMEPEHHOM CTUMYJHPYIOIIEM BO3JCHCTBHMH Ha POCT PACTEHUH, BKJIIOYas MOBBIMICHUE BCXOXKECTH
CEeMSH, aKTHBH3AIMIO PAa3BUTHSA KOPHEBOM CHCTEMBI M HAJ3EMHBIX IMOOETOB, a TAaKXKe yBEINYCHHE
o0Omieii Onomaccel. Hanbonee BbipaxkeHHbIi 3Qdext Hadmogaercs npu konertparmu 0,01%. Kpome
TOr0, THIIOKCAHTHH CHOCOOCTBYET IIOBBIIICHUIO AKTHBHOCTH IIOYBEHHBIX MHKPOOPTaHH3MOB H
YCHIJIMBAET MPOIECCHl KPYrOBOPOTA MUTATEIBHBIX BEIIECTB, B YACTHOCTH a30Ta. Ero aHTHMUKpOOHBIE
CBOMCTBa 00ECIIEUNBAIOT IOTIOJHUTENBHYIO 3aIUTy PACTEHHH OT MAaTOTCHHBIX MUKPOOPTaHH3MOB.

Takum 00pa3oM, THIIOKCAaHTHH NPENCTaBIICT COOOW MEPCHEKTHBHYIO JKOJIOTHYECKU
0e30macHyI0 aNbTepHATUBY ISl YCTOHYHMBOTO IPUMEHEHHS B CEJIbCKOM XO3SHCTBE.

Kntouesvie cnoea: cunoxcammum, azpodkocucmemsvi, OUOPA3IALAeMOCHb, MemaboauyecKue
nymu, 9KOI02UYeCKU YUCmble COeOUHEeHUs, YCMOUYUBOE CebCKOe XO3AUCMEBO.
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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.

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.
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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 0 0 .
Activity 100% 116% Breakdown of fats; soapy taste

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
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.
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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.

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
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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, 11 experimental milk sample from Kurshasay village,
11T experimental milk sample from Novy village.

I control sample showed the following results 35 - 1000 s. c. 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

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
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Il Experimental 1 58 1500 31.3 762.5
48 1300 11.9 268.0
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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TYHIH

Tapuxu TypAe CYTTIH COMaTHKaJbIK jkacymanapbeiHblH caHblH (CYKC) HeriziHeH eMmImek
CYTIiHIH JeHCayJbIFbIH OaKpllay YIIiH KaTaH MeHe/pKepiep TaraiblHmanca, OaKpUIayIlbl opraHuap
CYTTIH MapKETHHIKE >KapaMJIbUIBIFBIH aHBIKTAY YIIiH mnaimananael. CyT camachlH BIHTATAHIBIPY
OarmapinaManapblHbIH JkakbpiHAa TaubeMan 0omybl CCXKC-ra akmanair MmoH Oepai. MyHmail axmamai
TeJieM OarmapiaManapbl OapibIK OHIIPYIIUICPAiH o/IUT ChIHAKTaphiHA cyieneni. Ka3ipri yakpiTTa yIi
pacraymbl  Gap. CCXC ymin xo/okeriMmi — celHakTap: 1)  Tikeneil  MHKPOCKOIMSIIBIK
comarukaiblKysbiktapasl  canay (TMCC), 2) Koynrep ecenrerimrepi, 3) doccomaTukaibIK
ecenterimTep. CyT TaOBIHAAPBIHAAFHI JKETIHHIH ACHCAYIBIFEI MEH CYT CalachiH OaKblIayIblH €H KeH
TapaifaH XoHE CEHIMIl 9iCTepiHiH Oipi-CHBIPABIH COMATHKAJBIK KacyllalapblH ail callblH KelleH i
canay. Makajaga CHbBIp CYTIHAET1 COMAaTHKAJBIK >KacylIajJapasl aHBIKTAy ofici cumartairaH. CHbIp
CYTiHIH JXE€KE ChIHaMaJapbhIHIAFbl COMATHKAIBIK >KAaCyIanapAblH Kypambl 3epTTeiui. byriHri TaHma
CYTTETi COMATHKAJBIK JKacyIlaJapAblH CaHBIH aHBIKTayABIH Herisri omici "Comartoc-M"kypasbH
KOJJIaHa OTBIPHIN, BUCKO3MMETPHSIIBIK OONBIN TaObUIafbl. Byl KYpBUIFBIHBIH JKYMBIC TPUHITUIIL
COMATHKANBIK JKacyllanapablH KaObIFbIH Oy3arhiH, HoTwkecinae JIHK Monekynamapbl epiTiHzire
TYCIill, OHBIH TYTKBIPIBIFBIH apTTHIpaThiH "MacTonmpum" mpenapaTtbiMeH apajackaH CYTTiH ary
YaKbITBIH O€riiey OOMbIN TaObUIalbl. ONE0H MOIIMETTEPre COMKEC, COMATHKANBIK JKacyllanapablH
Ma3MYHBI KeJliH JIeHCAYJIBIFBIHBIH MaHBI3/IBI KaHaMa KOPCETKIlIi OONbIN TaObLIabl, OUTKEeHI CYTTeri
KaObIHYy MPOLECIHAE KaH KacyllaJapblHBIH CaHbl KYPT apTajbl, aramn alTKaHaa, [aTOTeHJIIK
MUKPOOPTaHU3MAEPAIH JKacyllalapblH CiHIpE aJaThlH  JIGHKOIMTTEp MEH HeHTpodmibai
TPaHyJIONUTTEP — MacTUT KO3ABIPFBIITAPHI KoHE CYT O€3iH/e KOpFaHbic (yHKUIUICH Oap.

Tyiiin co3dep: macmum, COMAMUKATLIK HCACYWIANAD, CYM, COMAMOC-MUHU, MACMONPUM,
03iH-031 mexcepy, JetiKoyummep, cublp, 6AKbLIAY CHIHAZbL, OUEY, MAll, TAKMO3A.

PE3IOME

OmauM U3 HamOOJIee PACIPOCTPAHEHHBIX W HANEKHBIX CITOCOOOB MOHHTOPHHTA 3I0POBBS
BBIMEHH M Ka4yeCTBa MOJIOKA B MOJIOYHBIX CTaJax SIBIISCTCS CKEMECSYHBIN KOMIUICKCHBIM MOACYET
comarnyeckux KieTok kopoB (CMSCC). B crarbe ONMCHIBAETCA METOJ ONPEAETIEHUS COMATUIECKHX
KJIETOK B KOPOBBEM MOJIOKE.

U3ydeHo cojepkaHUs COMATUYECKUX KJIETOK B WHIUBHIYaJIbHBIX MPO0OAaxX MOJIOKA KOPOB.
HcTropudeckn KOIMYECTBO COMATHIECKHUX KieToK Mojoka (SCC) ucnoap30Banoch TiaBHBIM 00pa3oM
YIPABJISIOMIUMHA CTaJaMH JIJISi MOHHTOPHHTA 3I0POBbSl BHIMEHH M PErYJUPYIOMIUMH OpTraHaMu JUIst
OTIPEJICNICHUS TIPUTOTHOCTH MOJIOKA JJIs COBITA.

HepmaBHsist mOMyJsIpHOCTh MPOTpaMM CTUMYJIMPOBaHMsL KadecTBa Mojoka mnpuaana MSCC
JIOTIOJTHUATENFHY0 (DUHAHCOBYIO 3HAUYUMOCTh. TakHe MpOrpamMMbl JECHEXHBIX BBIMJIAT OCHOBAHBI Ha
CpaBeUIMBOM TECTUPOBAaHMU BCEX MPOW3BOAWTENeld. B HacTosmiee Bpems IOCTYMHBI TpHU
MOJITBEP K TAFOTIIX

tecta it MSCC: 1) npsiMoii MEKpOCKOTIHYeCKUil TojicueT comaTndeckux kiaerok (DMSCC),
2) cuerynku Koynrepa u 3) ®@occoMaTH4ecKue CUSTIYUKU. XOTS TOJCYETHI, MOJYIECHHBIE KaXIbIM U3
9TH METO/Ibl KOPPEIHPYIOT, a0COIIOTHBIE 3HAYEHHUS YaCTO Pa3INYaloTCs
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Ha cerognsiiauit I6Hb OCHOBHBIM METOJIOM OIPE/ISIICHUS] KOJTMYECTBA COMAaTHUECKHUX KIETOK
B MOJIOKE SIBJISIETCS BUCKO3UMETPUUECKHI € MCIIONb30BaHueM mpudopa «Comaroc-M».

[lpuHIMD meicTBHUsA 3TOro MpuOOpa 3aKifovyaercs B (PUKCHPOBAHWH BPEMEHHU BHITEKAHUS
MOJIOKa, CMEIIAHHOTO C TpernaparoM «MacTompumM», KOTOPBIH pa3pyliaeT 000J0YKY COMAaTHUECKHX
KIIETOK, B pe3ynbTare yero Monekynsl JJHK moctymator B pacTBOp, OBBIIIAS €70 BA3KOCTb.

Ilo nuTepaTypHBIM NaHHBIM COJEP:KAaHHE COMATHUYECKUX KJIETOK — BaXKHEHIIMNA KOCBEHHBIN
MOKa3aTelb 3J0POBbS BBHIMEHHM, TaK KaK IPM BOCHAJIUTEIFHOM TMIPOIECCE B MOJIOKE PE3KO
YBEIIMYMBACTCS KOJIMYECTBO KIETOK KPOBHM, B YAaCTHOCTH JICHKOIUTOB U HEHUTPOPUILHBIX
TPaHyJONNUTOB, KOTOPbIE MOTYT IMOTJOMIATh KIETKH MaTOT€HHBIX MHKPOOPTaHW3MOB — BO30yauTENeH
MacTHTa U B MOJIOYHOH JKeJIe3€ UIPA0T 3alIUTHYIO (PYHKIIHIO.

Knwoueevie cnosa. macmum, comamuyeckue KiemKu, MOIOKO, COMAMOC-MUHU, MACMONPUM,
camoobcredosanue, HetiKoyumol, KOpoed, KOHMPOLbHBLU MeCT, USMEPEHUE, HCUP, TAKMO3d.
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Kymymckas mopoga jomageli — ofHa M3 caMbIX MOmyJsipHBIX B Kaszaxcrane mopon msico-
MOJIOYHOTO HampasieHus. B crarbe mpeicTaBiieHbl pe3yNbTaThl MMOJHOIE€HOMHOTO aCCOIMAaTUBHOTO
uccienoanust (GWAS) msiTi KITFOUEBBIX MPHU3HAKOB MSCHOW MPOJAYKTUBHOCTH: xwuBasi Macca (OKM),
kocas qumHa tynosuia (KJT), Beicota B xonke (BX), ooxear rpyau (OI') u ob6xsar msictu (OIl) y
momanel KyuryMckoit moponbl. IlpoananmsupoBana BeiOOpka w3 256 koObUT B Bo3pacte 5—9 ner.
['eHoTHNIMpOBaHUE MPOBeneHO ¢ ucnoib3oBanueM SNP-unna Equine80k. ITocne koHTpoIIs KauecTBa B
aHanu3 BrIoueHo 83869 omHoHykiaeotuaHbix momuMopdusmoB (SNP). GWAS  BbinosnHeH ¢
NIPUMEHEHUEM OJHOJIOKYCHBIX JIMHENHBIX PErpeCCUOHHBIX MOJEIIEH. Y cTaHOBIJIEHBI
(yHAaMeHTaJ bHBIEC PA3INiKs B TEHETHYECKON apXUTeKType n3ydeHHslx npusHakoB. s KT Bce 23
accounupoBaHHbIX SNP oka3blBaM OTpUIaTeNbHOE BIUSHHE Ha NpPU3HAK, NPUYEM Mapkep ¢
HauOonbmuM 3ddextom BIEC2_ 576849 mokasan f = -136,1, R? = 0,753. Jas BX, OI' u OII
BBISIBJICHBI KaK MOJOKUTENbHBIE, Tak U oTpuuaTenbbie 3¢ dextrl. s BX monoxurensHoe neiictBue
obuapyxerno y BIEC2_ 416609 u BIEC2_ 925525 (B = +17,31), orpurarensunoe — y BIEC2_ 12275
(B = -1,91). Ana OI' nonoxwurenshbiid 3¢ dexr ycranosnen mis BIEC2_416609 u BIEC2_925525
(B = +32,98), orpunarenpubiii — pis BIEC2_713408 (B = -38,41) u BIEC2_906351 (B = -34,11). Jlns
OIl nambonplIMA TONOXUTENBHBIN BKiajy BHocwi BIEC2_728953 (B = +2,864). Awnanus
TEHETHYECKOTI0 Pa3sHOOOpa3us IOKa3al, YTO MOIYJSINUS B IIEJIOM HaXOOUTCS B PAaBHOBECHU Xapiu—
BaiinGepra mo 6onbmmHCTBY JT0KycoB. Mnentudurmpoarabie SNP MOTyT CITy:KUTh MOJIEKYISIPHBIMHU
MapKepaMu JijIsi TCHOMHOM CEeJIEKIIMH KyITyMCKOH MOPOJIbL.

Knrouesvle cnosa: xywymckas nopooa nouiaoell, HOIHOLEHOMHbIL ACCOUUAMUBHBIN AHAIU3,
SNP-uapxepwl, mscrhas npodykmusHocmsv, cenemuueckoe pasznoobdpasue, npomepwvt mena, GWAS,
QTL, eenomnasn 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
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(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.

BBenenue. Kymymckas mopona momazeii BeiBezieHa B 1976 roqy B AKTIOOMHCKOW 00IacTH
Kazaxcrana Ha OCHOBE CIIOKHOTO BOCHPOHM3BOAUTEIHHOTO CKPEIIUBAHUS MECTHBIX Ka3aXCKHUX KOOBLI
C PBICUCTBIMH, YHCTOKPOBHBIMH BEPXOBBIMH M JTOHCKHMH >epeOuamu [1]. DTo omHa u3 Haubosee
MOMYJISIPHBIX TIOPOJ] MSICO-MOJIOYHOIO HarpaBieHus B KoHeBoJicTBe Ka3zaxcrana. Jlomanu kymrymckoit
MMOPO/ABI OTIMYAIOTCS BBICOKOW aJalTHBHOCTHIO K KPYTJIOTOJAOBOMY ITaCTOWIIIHO-TEOEHEBOYHOMY
COJEPIKaHHUIO, CKOPOCIIENIOCTHIO, IOJOBUTOCTHIO, BHICOKOM MSCHOH M MOJIOYHOH HPOTYKTHBHOCTBIO
[2, 3]. Kusass macca xepebroB mocruraer 590 kr, koobu1 — 520 kr, yOoiHBI# BbIXOm — 10 55%,
MoJ104HOCTh KOoObUT — 2100-2200 n1 B rox [4]. 'enermueckoe pa3HoOOpa3ue KyNIyMCKOH MOPOIBI
OTHOCHUTEJIBHO HEBEJIHMKO, YTO XapaKTepHO JJISI TIOPOJI, BHIBEJCHHBIX B OIPAaHUYCHHOM apealie U Mpu
CEJIeKIIMM Ha OmpeAeNEHHbIe XO3SHCTBEHHO IOJIE3HBIE NMPHU3HAKH. DTO JeNaeT NOMyJsiiuio Oosee
VSI3BUMON K 3a00JICBaHUSIM M M3MEHEHHSM YCIOBHUU CpPEbI, MO3TOMY COXpaHEHHE U pacIlUpeHHe
TEHETUYECKOTO Pa3HO00pasus SABISETCS BaXKHO 3amaqeit [4].

B mocneanue ronpl B TeHETHKE CENbCKOXO3SHCTBEHHBIX JKUBOTHBIX AKTHBHO MPHUMEHSIOTCS
MOJIEKYJSIDHbIE MapKEPBl JUI OLEHKA TEHETHYECKOro craryca W B cenekuuu [5-12]. Ocobyro
LEHHOCTh TPEJCTABISIOT OJHOHYKICOTHAHBbIE moauMopdu3Mbl (SNP), mo3Bosstolne MpOBOANUTH
MOJIHOTEHOMHBIH acconuartuBublii aHanmu3 (GWAS) i BBISIBICHHS TCHETHYECKUX BapHAHTOB,
CBSI3aHHBIX C XO3SHCTBEHHO-IIOJIE3HBIMH MpH3HaKamMu. OJIHAKO JIOKAJbHBIC TOMYJISIIUN a0OPUTEeHHBIX
MOPOJI JIoMIa e, B TOM YHCIIE KYITyMCKOH, OCTaIOTCS HEAOCTATOYHO U3yUeHHBIMHU.

Ilenb HacTOSIIIETO HCCIEAOBAHUS — MPOBECTH MOJHOTCHOMHBIN Touck accormanuii SNP ¢
MpU3HAKAMH MSICHOM TMPOJYKTHBHOCTH Y JIOMIaNel KYIIYMCKOH TOPOJBI W OLEHUTHh T'€HETHYECKOEe
pasHooOpa3ue momysiun 1o BeisBIeHHBIM QTL-acconunpoBanHbIM MapKEpam.

MatepuaJjibl 1 MeTOAbI HcciaenoBannid. O0beKT uccneaoBanus — 256 KOOBLT KYIIYMCKOM
nopoasl B Bo3pacte 59 met. [IpoaykTuBHOCTH OleHWMBanu No xuBoi Macce (KM), kocoil nnmuHe
tynosumma (KT), Beicore B xonke (BX), ooxBary rpyau (OI') n o6xBary mactu (OIT). Madopmarwst o
JKUBOW Macce moiy4eHa u3 0asbl naHHbIX «MH(MOpMalmoHHO-aHANUTHYECKas cucTeMa» PecryOnuku
Kazaxcran (Www.plem.kz). BroMaTepraaoM CIy Ky BOJOCH C JIYKOBHUIIAMH M3 TPUBBI WM XBOCTA.
O6pasupl codpansl 1 nporeHoTunupoBanbl B 2021 rogy B paMkax Hay4HO-TEXHHUYECKOW MPOTPaMMBI
ML MCX PK BR10764999.

Boinenenne JIHK mnpoBoamnu ¢ wucnonb3oBanneM Hatopa «IHK-Okcrpan-2» (000
«Cunron», Poccust). Konnenrparmo JIHK ompenensiin Ha dayopectenrnom tpubdope Qubit 4 ¢
pearenrom Qubit dSDNA (Thermo Fisher Scientific, CILA). I'eHoTunupoBaHHE BBHIIOJHEHO C
momotsio  SNP-marpuiter EQuUine80k ma cumcreme iScan (lllumina, CIIA) B coOTBETCTBHM C
MMPOTOKOJIOM Tpou3BoAWTENs. [lepBHUYHBIA KOHTpPOJH KadyecTBa TPOBEAEH B MPOTPAMMHOM
obecnieuennn GenomeStudio. [lanusie otdunbrpoBans B PLINK1.9 [13] no cieayromumM KputepHsm:
gacToTa BbI30BOB 1Mo SNP > 0,95, gactora mmHOpHOTO aymmiens > 0,05, cooTBeTCTBHE pPaBHOBECHIO
Xapau-Baiin6epra (p > 1x107°). [Tocie punbTpaiuu B aHanu3 BkmodeHo 83 869 SNP.

AccollMaTUBHBIA  aHallu3  BBINIOJIHEH C  HUCIOJIb30BAHMEM  OJHOJIOKYCHOW  JIMHEWHOMU
perpeccuonnoi moaenu B PLINK1.9. Moaens onmuceiBaeTcst popmyno:
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Y = Xmyby, (2),

IJie Y — BEKTOP Jie-PErPECCUOHHBIX MPEJCKa3aHHbIX IeHOTHITOB; M — reHoTHn SNP-kanaunara
(ammenprast qo3a 0, 1 win 2); b — koaddunment perpeccuu.

s oueHKH 3HAYUMOCTH NpUMEHsM KpuTepuid Banpaa. IloTeHIManbHO 3HAUUMBIMU CUMTAIIU
SNP ¢ p-3HaueHmeM, CKOPPEKTHPOBAHHBIM Ha MHOXECTBCHHOE TecTHpoBaHue mo boudepponu.
ManxaTreHckue rpaduku U rpaduku KBaHTHIb-KBaHTHIL (QQ-plot) mocTpoeHs! ¢ UcmoIb30BaHHEM
s3bIka mporpammupoBanus Python (6uGnmorexu pandas, numpy, scipy, matplotlib, seaborn).
Annotaruro SNP mposoaumu mo 6aszam ganasix SNPChimpV3 u Ensembl.

l'enernyeckoe pa3HOOOpasWe OIEHUMBAIM MO vactoTaM MuHopHoro amiens (MAF),
pacrpeeieHnio TeHOTUIIOB U COOTBETCTBHUIO paBHOBecH0 Xapan—Baitn6epra (HWE) ¢ momomipio y2-
kputepus. OTHOCHUTEIBHBIC YACTOTHI AJIIETCH PACCUUTHIBAIHN 1O GopMyIe:

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

rae N; — 9uciio ToMo3uroT mo m3ydaemMomy amiento; N, — guciio rerepo3uror; N — 00BEM
BBIOOPKH.
CoorBercTBUE  (PaKTHYECKOTO paclpeCiCHUS] TCHOTHIIOB TEOPETHYECKH OXKHIACMOMY
OLIEHUBAIIH IO ¥*:
% =X (Ho — Ho)/H., @),

rne Hyp — HaOmoraeMble 4acTOThl TeHOTHUIIOB; He — 0)kutaeMble 4acTOTHI TEHOTHUIIOB.

Pe3yabTaThl M ux odcy:kaenme. [ mpu3Haka «Macca Tena» Ha YpPOBHE 3HAYUMOCTH P <
0,0000001 nocroBepHBIX accommaruii He o0Hapy)eHo. [Ipu mopore p < 0,001 unenTndunmposano 11
SNP. Haubonpmmii 3ddexr mokasan mapkep BIEC2_ 640812 (B = 44,45; R? = 0,072; p = 0,0002)
(Tabmmma 1).

Tabmuma 1 — 3naunmbre SNP, acconmmpoBaHHBIE ¢ MAacCOH Tella y JIomaAed KYIIyMCKOW TOPOIBI

(p <0,001)

Ne MapkupoBKa Ha yuIe ‘ [ozumus 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

Hus KIAT BeisBaeno 13 SNP, pocrurmmx yposus 3Haummoctu P < 0,0000001. Bce
UICHTU(QUIIMPOBAHHBIC aJJIeJM OKa3blBAIM OTPUIATEIPHOE BIWSHHEC Ha mNpu3HaK (Tabmuma 2).
Hawubonee cunbHast accormanus ycranosiena mis BIEC2_576849 (B = —136,1; R? = 0,753). Kpome
toro, mpu mopore p < 0,000001 obuapyxkeno 10 SNP morpaHudHOW 3HAYMMOCTH, TaKXKE C

OTpHUIIATENbHBIME 3 PeKrTamu.
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Tabnuma 2 — Bricokoznaunmbie SNP, accoruupoBaHHBIE ¢ KOCOW JUIMHOW TYJIOBWINA Y JIOIIaeH
Kymrymckoii nopossi (p < 0,0000001)

Ne MapkupoBKa Ha yuIe [Nozumus 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

Hdns BX ugentuduuupoBano 5 SNP ¢ ypoaem 3Haummoctu p < 0,00001 u 21 SNP c
p < 0,0001. DddexTsl accOUMUPOBAHHBIX ajUieyield ObLIM Pa3HOHAIPABICHHBIMH: IOJIOKUTEIbLHBIC
(BIEC2_416609, BIEC2_925525: B = +17,31) m orpuuarenshsie (BIEC2_12275: B = -1,91)
(tabmuma 3).

Tabmuna 3 — Bricokoznaunmeie SNP, acconuupoBaHHbIE ¢ BEICOTON B XOJIKE y JIOMIAei KYyIIyMCKOMH
nopojps! (p < 0,00001)

No MapkupoBKa Ha JHIIC [To3umus Ha vwIe 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

I OI ycranosiaero 3 SNP ¢ p <0,00001 u 13 SNP ¢ p < 0,0001. [TonoxxurenbHbii 3¢ ekt
Ha mpu3HaK nokasamu mapkepsl BIEC2_416609 u BIEC2_925525 (B = +32,98), orpuuarensHblii —
BIEC2_713408 (B =—-38,41) u BIEC2_906351 (B = —34,11) (tabnuia 4).

Tabmuna 4 — Beicokoznaunmbie SNP, acconnmupoBanHbie ¢ 00XBAaTOM TPYIH Yy JIOMIAJe KYITyMCKON
nopojps! (p < 0,00001)

Ne MapkupoBKa Ha JHIIe [To3umwms Ha gumne 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

s OII 3HaumMMBle accolManyu BeIsBIEHs! Tpu mopore p < 0,0001 (11 SNP). Haubompimmit
moJIoXHUTeNbHBIN BKIan BuéC BIEC2_ 728953 (B = +2,864), orpumnarensusiii — BIEC2_ 946836
(B = -1,033) (tabmuma 5) AmHamm3 YacTOT MHHOPHOTO aiuieis MOKa3ald IIMPOKHWH JHara3oH
m3menunBocty: oT 0,0105 mo 0,4965 B 3aBucumoctu ot mnpusHaka. Jus KT OonbmmHCTBO
accoruupoBaHHbIx amieneir Obutn peakumu (MAF<0,03), uto ykas3biBaeT Ha WX OTrPAHUYCHHOE
pacnpoctpanenue B mnomyisinuu. s BX, OI' u OIl nHabnromanmuch Kak pelkue, TaK W 4acTo
BCTPEUAIOIINECs BAPHAHTHI.
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Tabnuna 5 — 3naunmeie SNP, acconuupoBaHHbIe ¢ 00XBATOM ILICTH Y JIOLIaeH KYLITyMCKON MOPOBI

(p <0,0001)

Ne |  MapkupoBKa Ha yuIe [To3umus Ha ynme 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

Orenka paBHoBecusi Xapau—BaiiHOepra BeisBuia, uto i 72—82% J0oKycoB (B 3aBUCHMOCTH
OT TIpH3HAaKa) paclpe/ieieHHe TeHOTHUIIOB COOTBETCTBYET TEOPETHYECKH OKumaemMomy (x*<3,84).
OnHaKo /11 HEKOTOPBIX MapKepoB, B TOM YHCIe 00ianaromux cuibHbIM d¢pdexrom (BIEC2_312137,
BIEC2_ 925525, UKUL3547), 3aperucTprupoBaHbl CTATHCTHYECKU 3HAYMMBIE OTKIOHEHHs (y>=12,74-
30,56), 9TO MOXET CBHICTENbLCTBOBATH O JACHCTBHM OTOOpA, MHOPWAWHTA WK CTPATH(PHUKAINU
HOMYJISALHN.

3axmovenue. IIposenéunsiiit GWAS-ananu3 ity npu3HAaKoB MSCHOM NPOIYKTUBHOCTH Y
Jomiafied KynIyMCKOH TOpOJBl  BBISABWI  (PYHIAMEHTAIbHBIE pa3Iuyusl B WX TeHETHYECKOU
apXHUTEKTYpE.

[Mpu3Hak «kocas JJIMHA TYJOBHUIIA» XapaKTepPU3YyeTCs HCKIIOYHUTENHFHO OTPHIATEIBHBIMU
a¢dexramu Beex accormmpoBanHbiX SNP. Bee 23 naeHTH(UIIMPOBAHHBIX allTelsl, BKIIOYas MapKep ¢
makopHbiM 3¢ dextom BIEC2_576849 (B = —136,1; R? = 0,753), oka3pIBalOT HEraTMBHOE BIMSIHUC HA
JUTMHY TYJOBHUIIA. DTO TO3BOJSIET HMPEANOJIOKUTh, YTO TEHETHYECKOE YIIyUIICHHE MOMYJSIHUU 10
JAHHOMY TIPH3HAKY MOYXET OBITh JOCTUTHYTO ITyTEM HANpPaBICHHOW SJIMMUHALMN HEXeJaTeIbHbIX
aJenen.

B ormuune ot KT, mpusHaku «BBICOTa B XOJKE», «OOXBaT TPyAW» MU «0OXBaT MSACTH»
JEMOHCTPUPYIOT CJIOKHYIO T€HETHUECKYIO apXHTEKTYypy C HaJMYMEM KaK MOBBINIAIOIINX, TaK H
nonmwkaronmx 3¢pdexror. Jns BX nomoxkurensHoe aeiictBue ycranoriieHo st BIEC2_ 416609 u
BIEC2 925525 (p=+17,31), otpumaremsHoe - mis BIEC2 12275 (=1,91). Jma OrI
nonoxurensHele 3¢ ¢extsl  BoIsBIeHHl |y BIEC2_416609 wu BIEC2_925525 (B=+32,98),
orpunareibubie —y BIEC2 713408 (B =-38,41) u BIEC2_ 906351 (p=34,11). J{ns OIl Hau6omsImmit
MOJIOXHUTENBHBIN BKaa BHocuT BIEC2_728953 (B=+2,864).

Hamnune pasnonanpaenenssix 3¢ dextoB st BX, OI' u OIl npenocraBisier ceneKmoHepam
WHCTPYMEHTHl Ul THOKOTO YINpaBleHHs MpHU3HAKaMH: IIeJICHANPaBICHHBIA OTOOp Ha (UKCALUIO
ONaronpuATHBIX ajuleJied W SIUMHHAIMI0 HEeONaronpusTHBIX 1M03BoJisieT 3(QeKTHBHO cMemaTh
CpeAHee 3HaYCHUE MMPU3HAKa B )KEIaeMOM HaIlpaBJICHUH.

AHanmM3 TEHETUYECKOro pa3sHooOpasusi IMoKa3al, YTO TOMYJISAIHUS KYyIIYMCKHX JIOUIafei
HAaXOAMUTCS B COCTOSHHU TEHETHYECKOTO PpABHOBECHS 10 OOJBIIMHCTBY H3YYCHHBIX JIOKYCOB.
BrisiBiieHHBIE OTKIIOHEHHS OT paBHOBecHs Xapau—BaitHOepra ajst OTAeIBHBIX MapKepoB, OCOOECHHO C
CIIBHBIM (P (EKTOM, YKa3bIBalOT Ha BO3MOKHOE JeicTBHE OTOOpa W TpeOYyIOT IaibHEHIIero
W3yUYCHHSI.

NnentudpumupoBanapie SNP MOTYT CIyXUTh MOJEKYJISPHBIME MapKepaMmH [JIsl BHEIPEHHS
METOJ0B TCHOMHOW CEJIEKLIUH B CEJIEKIHOHHBIE MPOTrPaMMBl ¢ KYIIYMCKOH HOPOAOH, YTO MO3BOJUT
MOBBICHUTh TOYHOCTH OICHKM IUIEMEHHOW IIEHHOCTH M YCKOPUTh T'eHETHYECKOe YIIydlIeHHe
MOMYJISINH.

®dunHaHcupoBaHue. PaboTa BBINONHATIACH B paMKaxX HMPOEKTa TPAHTOBOTO (MHAHCHPOBAHMS
Komurera Haykn MuHHCTEpcTBa HayKH W Bbiciiero oOpaszoBanusi PecryOmmku Kazaxcran «XKac
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ranmeiMm» AP25797123 «[lomHOT€HOMHBIH MTOWCK acCOIMANNN ¢ MMPU3HAKAMU MSCHOU MPOTyKTUBHOCTH
y JIOIIAJel KyIIYMCKOU IIOPOJBI».
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TYWIH

Kemrim TykbiMabl skbuTkbUIap — Kazakcranmarel eT-cyT OarbITBIHIAFbl KEH TapalfaH
TYKBIMIApABIH Oipi. by makanama et eHIMAUNITiHIH Oec HEri3ri Oenrici OOMBIHIIA TOJBIKICHOMIBIK
accorpansblk 3eprrey (GWAS) HoTwKenepi YChIHBUIFAH: KOLIM TYKBIMIbI KBUIKBUIAPBIH Tipi
camak (TC), nenenin xuram Y3uHIABIFE (JIKY), mokrereiaeiH OnikTiri (I1IB), kxeyae aitHaIBIMBI
(KA) xone ximiHmik afHameiMbl (OKA). 3eprreyre 5-9 xac apanbiFbiHmarel 256 Oue anbIHIBL
I'enotunrey Equine80k SNP-ummi apkeiis xypriziami. Camansik 6akpuiayaaH Keiin tammayra 83 869
oipaykieotuari nonmumopdusm (SNP) enrizimmi. GWAS OiplOKYCTBIK CBHI3BIKTBIK PErPECCHSITBIK
MOJICIbACP Il KOJJIaHY apKbUIbI KYPri3uiai. 3epTTeNreH OenriiepaiH reHeTUKAIIBIK apXUTEKTypachiHaa
aiitapiblkTail  aifplpMarnbpUIbIKTap aHbIKTaAel. JKY ymin aneikranrad 23 SNP-giH OapiibiFsr
Oenrire Tepic acep erTi, eH xkorapbl acep kepcerkeH BIEC2 576849 mapkepi ymin f = -136,1,
R? = 0,753 Gongpr. 1B, KA xone XKA Oenriiepi yImiH OH oHE Tepic ocepiiep Karap aHBIKTAIIBL
B yurin BIEC2_416609 xone BIEC2_925525 mapkepiepi ox oacep (P = +17,31), an BIEC2_12275 —
tepic acep (B = -1,91) xepcerri. KA ymrin o 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
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Oenrici yuriH eH skorapbel oH yiec BIEC2_ 728953 wmapkepine Tuecimi (B = +2,864) Gommsl.
I'eHeTHKANBIK OPTYPJILTIKTI Tangay HOMYJSIIMSHBIH KONTereH JIoKycTap OoiibiHma Xapau—BaiinOepr
Teme-TeHIIrHAe eKeHiH kKepceTTi. AHpIkramrad SNP Mapkepsiepi KemniM TYKBIMABI KBUIKBUIAPIBI
TCHOM/IBIK, CENIEKIHsIIa KOJIIaHyFa O0JIaTBIH MOJIEKYJIaIbIK MapKepJiep peTiHe KbI3MET eTe alajbl.

Tyitin ce30ep: Kowilim JCLLIKbL MYKbLMbL, MOAbIKCEHOMObIK accoyuamusmik manoay, SNP-
mapkepnep, em OHIMOIncl, eeHemuKkanvlk 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 unigue
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
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,
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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—yposes 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
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%).
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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 38.46 321 6.4
Algeria 35.0 275 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 0.91-2.34 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.

. . . . Isolation
Pathogen Class Major Species Primary Disease 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
4 provides a comparison of modern diagnostic technologies, highlighting the high precision of
machine learning (ML) models and MALDI-TOF MS [10].
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Table 4 — Comparative efficacy of modern diagnostic methods for intramammary infections.

Diagnostic

Metric Measured Sensitivity | Specificity Pros/Cons
Technology
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 preuzgg; Complex
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
Ox(;;tg:rr]agcligl)lne Intramuscular Single 42.9 1.7
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.

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
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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 ABJIAIOTCA OJHUMU H3 HaH60nee 3HAYUMBIX q)aKTOpOB, BIIMAIOIINX Ha
MPOAYKTHBHOCTB, PENPONYKTUBHYIO 3()()EKTUBHOCTh U SKOHOMHYECKYIO YCTOHYHMBOCTH B MOJIOUHOM
JKUBOTHOBOJICTBE, CBS3aHHOM C pa3BeleHHEM BepOmonoB. B manHOM 0030pe  0000mIeHBI
COBPEMEHHBIC  JMUACMHUOJIOTHYSCKUE TEHICHIIMM, JTHUOJIOTUYECKUE arcHTHI, JOCTIKCHHS B
JIMaTHOCTUKE U TEPAaleBTUUECKUE CTPAaTETMU JICYEHHS O3TUX 3a00JCBaHUH Yy OJHOTOPOBIX U
OakTpuiickux BepOIO0B. PacnpocTpaHEeHHOCTh MACTHTA 3HAYUTEIBHO BapbUPYETCS B 3aBUCHMOCTH
OT CHUCTEMBI COJEpXaHHUS, ITPH 3TOM CYOKIIMHHYECKHE (POPMBI COCTABISIOT OOJBIINHCTBO CIy4aeB W
MPUBOJAT K CYIIECTBEHHBIM TMPOW3BOJCTBCHHBIM TOTEpsAM. K OCHOBHBIM MATOr€HAM OTHOCSTCS
Staphylococcus aureus, Escherichia coli u Streptococcus Spp., 4acTo CBSI3aHHBIE C IOSIBIEHHEM
YCTOMYMBOCTH K aHTUMHUKPOOHBIM mpenaparam. [locnenHue JOCTHKEHHUS B JUATHOCTUKE YITYUIINIA
BBISIBIICHHE W MOHUTOPHHT 3a0osicBaHuii. COBpEMEHHBbIC MOJIXOMBI, TaKHE KaK aHAINU3 TOjcYeTa
COMATHYECKUX KJIETOK C TMOMOIIBI0 MAIIWHHOTO OOY4YeHHWs, MAacC-CIIEKTPOMETPHS C MaTPUYHO-
ACCHCTHUPOBAHHOM J1a3epHOM ecopOuueil/nonn3amueii u BpemsmnposieTHsiM anamuzom (MALDI-TOF
MS) wu TpaHcpekTanbHas YIbTpa3BYKOBas JHArHOCTHKA, OOECTeYnBarOT 0o0jiee  BBICOKYIO
YYBCTBUTCIIBHOCTDH u CHCHI/I(bI/I‘IHOCTB 110 CpaBHCHUIO C TpaAuIUOHHBIMHA METOAaMMU.
TepaHeBTI/I'-IeCKI/Ie CTpaT€rud pa3BUBAIOTCA, BBIXOAA 3a paMKHW TPaAWMOUOHHBIX IIPOTOKOJIOB
MPUMEHEHUS aHTHOMOTHKOB, BKJIIOYAs UCIONb30BaHue HedTHODYpa, ¥ Nepexo/is K albTepHATHBHBIM
noaxoaam, TaKMM KakK O30HOTEpaIius, q)HTOTepaHI/ISI u 6H03KTI/IBHLIC PaCTUTCIbHBIC COCAUHCHUSA. Ot
MCTOAbl JAEMOHCTPUPYIOT MNEPCIHECKTUBHOCTHL B CHUKCHUU aHTHMHKpO6HOI>i PE3UCTCHTHOCTH U
YJIydlI€HU UMMYHHOT'O OTBETA. B [CJIOM, UHTCTpalund HepeHOBOﬁ JAUAarHoOCTHUKH, TapFeTHOﬁ Teparun
U HOBBIX JAaHHBIX MMMYHOTEHETHKH MPEICTaBIIeT cOOOM BaXHBIN MIar Ha MYTH K YCTOWIMBOMY
YIPaBICHHIO 3JJ0POBbEM BEPOIIOIOB.

Kntoueswie cnosa: macmum, snoomempum, 6ep0O1io0, OUACHOCMUKA, JledeHUe.

TYWIH

MacTur JkoHE DJHIOMETPUT TYWe CYT OHEpKICIOIHIeri OHIMAUIKKE, pPernpoayKTUBTI
THUIMIUTIKKE JKOHE SKOHOMHKAIIBIK TYPAKTHUIBIKKA 9Cep €TETiH €H MaHBI3bI IeKTeyIep IiH O0ipi O0IbIT
TabbUTaBl. by monyaa apomenap skoHe OaKTpUaH TyHeNepiHaeri OChl JKaFaaiiapra apHallFaH Kazipri
SMMIAEMUOJIOTHSJIBIK  YPAICTEpP, OSTHONOTHSUIBIK areHTTEp, AMAarHOCTUKAIBIK JKETICTIKTEp JKoHE
TEpanvsUIBIK ~ CTpaTerusyiap KOPBITHIHABUIAHFaH. MacTUTTIH Tapalybl 0Oackapy IKyienepiHe
OaiiyTaHpICTEl KEHIHEH ©3Tepelli, CYOKIMHHUKAIBIK (opManapsl KarJaiaapIslH KON Kypaiasl
’KOHE OHIpICTIH aWTapiblKTail KoFanybiHa okenexi. Herisri marorenmep Staphylococcus aureus,
Escherichia coli xxone Streptococcus spp. 6ousin TabBLTAE, 0J1ap KebiHece maiiaa 60IaThIH MHKPOOKa
Kapchl TO3IMIUTIKIIEH OainaHbICTh. JlMarHOCTUKAAaFbl COHFBI JKETICTIKTED aypyiapAbl aHBIKTAY bl
XKoHe OakpUIayAbl JKaKCcapTThl. MaIlMHAIBIK OKBITY KOMETIMEH COMATHKAIBIK JKacyllanap CaHbIH
Tangay, MaTpUIAIBIK KOMEKII  Jla3epilik  JIeCOpOIMs/MOHAAY YIIy  YyakKbITBIHBIH  Macc-
criekrpoMerpusicel (MALDI-TOF MS) sxoHe TpaHCPEKTalbIbl YIbTPAABIOBICTBIK 3EPTTEY CHSIKTHI
3aMaHayl TOCUIAEp OOCTYPIi OMICTEPMEH CajbICTHIPFaH/Aa >KOFaphl CE3IMTANABIK TMEH epeKIIeNiKTi
KaMTaMachl3 eTelli. TepamusulblK CcTpaTerusuiap IoCTYpii aHTHOMOTHKAJBIK XaTTamalapAaH, COHbBIH
iminae nedruodypasl KonaaHyAaH THIC 030H TepanusAchl, (GUTOTEpanus >KoHE OMOAKTHBTI ©CIMAIK
KOCBUIBICTaphl CUSIKTHL Oajlama Tocuiepre Kapaid OaMmbln Keneldi. byn omictep MHKpoOKa Kapchbl
npenaparrapra TO3IMALTKTI TOMEHIETYAE >KOHE MMMYHABIK JKayalTbl jKaKcapTyla MepCreKTHBAJIbI
Oomnpin TaObanel. JKamnel anranga, O3BIK JWArHOCTHKAHBI, MAaKCATThl TEPAIMSIHBI JKOHE >KaHa
MMMYHOTEHETHKAIBIK TYCIHIKTEepAi OipiKTipy Tyle AEeHCAyJbIFBIH TYPaKThl OacKapyra OarbITTalFaH
MaHBI3 A6 KagaMm OOJbIT TaOBLIAIBL.

Tyiiin ce30ep: macmum, 3HOOMempum, myiie, OUAeHOCMUKA, eMoe).
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MOKA3ATEJHN MSICHOM MPOJYKTUBHOCTHU BBIYKOB KA3AXCKOM
BEJIOI'OJIOBOM MMOPO/IbI

AHHOTALUA

B cratbe mpencraBieHbl pe3yiabTaThl MCCIEIOBAaHMS MSICHOM NPOLYKTUBHOCTH M KauecTBa
NpoAYKIHMU yOOsi OBIYKOB Ka3axCKOW OEOroJI0BOH MOPOIBI IPH UCIIONL30BAHUH COATaHCHPOBAHHOTO
YIJIEBOJHOTO KOPMOBOTO KOoMIUIekca «DenyneH». DKCIEPUMEHT NMPOBOAMWICS HA UYETHIPEX Ipynmax
KUBOTHBIX, KaXKJasi ©3 KOTOPBIX BKJIrouyana 1o 12 6srukoB. KoHTponbHAs rpymia noixy4dana OCHOBHOR
paioH 0e3 100aBOK, a TPH OIBITHBIC I'PYIIIbI — PaIKoH ¢ BBeaeHueM «DemyiieHa» B go3ax 100, 125
nu 150 r Ha romoBy B cyTku. lccnemoBaHue OXBaThIBajO IIE€pUOJ] BBHIPAIMBAHUS W OTKOpMa
no 18 mecses.

OneHka MPOAYKTUBHOCTH MPOBOAMIIACH MO TMpenyOOHHOH KMBOH Macce, Macce W BBIXOIY
MapHOI TyIIM, Macce W BBIXOJIy BHYTPEHHETO >XHpa, YOOWHOW Macce W yOoiHOMY BeIxomy. st
XapaKTePUCTUKH KadecTBAa TYIIM [OMOJHHUTEIBHO ONpenesisiii MOpP(GOMETPUUECKHE IOKa3aTeln
(nvHA TYJIOBHMINA, UTMHA TYIIH, JUITMHA Oeapa, o0xBaT Oejpa) U pacuéTHbie KOA((UITUCHTHI MSICHOCTH
(k03¢ pHLIMEHT TOTHOMIICHOCTH TYIIH, KO3()(PUITMEHT BBHITIOTHEHHOCTH Oelpa).

PesynpTaTel MOKa3aaM TOJNOXKUTEIBHOE BIHMSHUAE BBEICHHUS KOPMOBOTO KOMIDIEKCA Ha BCE
MOKa3aTesId MACHON MPOAYKTUBHOCTH U KadecTBa Tymd. Hanbonee BbipaxkeHHbIH 3P ekt oTMeueH B
rpymnie, noiay4dasueld 125 r «Denyliena» Ha TOJNOBY B CyTKH: Yy OBIYKOB 3TOW TpyNIbI HAOIIOAANIHCH
HanOoJbIINe 3HAYeHUs NpexyOoiHOW Macchl, MacChl MAPHOW TyIIH, YOOWHOTO BBIXOJA, a TaKKe
nyumre Mopdomerpuueckue IMokazarend Hu Kod(QGUIHMEHTH MscHOCTH. [lonmydeHHBIE IaHHBIC
CBHUIIETEIBbCTBYIOT O LiesIeco00pa3HoCcTU IpuMeHeHus «DeryneHa» Ui MOBBIIEHUS IPOLyKTUBHOCTH
U yIy4dlIeHUs KayecTBa Msica Ka3aXxCKoil 0eoroaoBoi HOPOIbL.

Knwouesvie cnoea: razaxckas 6en020106as nopooa, OblYKu, MACHAS NPOOYKMUSHOCMb,
Kavecmeo msca, YOOlUHble nokazamenu, Mopgomempuyeckue nokazamenu, Kodp@uyuenmeol
MACHOCMU, KOPMOBOU Komniexc, DenyyeH, OmKopM, payuoH 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

Beenenme. l3BecTHO, 4YTO MsCHass NPOAYKTUBHOCTb M KayecTBO MsCa BO MHOTOM
00yCIIOBIIEHBI TEHOTHIIOM >KMBOTHOTO. B TO ke Bpems (hOpMHpOBaHUE ITHUX MPU3HAKOB YKHBOTHBIX
00YCIIOBJIEHO CJIOKHBIX B3aUMOJEHCTBHEM I'€HOTUIINIECKUX U IApaTUIMYECKHX (HaKTOPOB.

JKuBoTHBIE CrENHANM3UPOBAHHBIX MSACHBIX MOPOJ OTIWYAIOTCA BBICOKMM YPOBHEM MSCHOM
MPOAYKTUBHOCTH M KadecTBOM MSCHOM mnponaykuuu. IIpm 3TOM NpOSBUTH CBOM XO3SIHCTBEHHO-
OMOJIOTHUECKMEe KayecTBa OHM MOTYT MpPU CO3AaHMM MM ONTUMAIbHBIX YCIOBHH COJEpKaHUS W
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MOJIHOLIGHHOTO, COAJIaHCUPOBAaHHOTO KOpPMJICHHUS. IlepcreKTHBHBIM B 3TOM IUIaHE SIBISETCS
UCIIOJIb30BaHUE PA3IMIHOTO PO/ia KOPMOBBIX 100aBOK [1-5].

MsicHass TPOOYKTUBHOCTh KPYIHOI'O pOratoro CKOTa SBJSIETCS OJHUM U3 KIIOYEBBIX
nokasarenedl 3(p(EeKTUBHOCTH OTPACIH XKMBOTHOBOJCTBA M B 3HAYMTENHHOW CTENEHU ONpEAEIsIeTCs
IeHETHYECKUMHU 0COOEHHOCTSAMH KMBOTHBIX, YCIIOBUSIMU UX COJEpXaHUs M YpoBHeM KopmieHus. Kak
OTMEYAIOT MHOTHE HCCIeNoBareNid, (OPMHUPOBaHHE MNPOAYKTUBHBIX KauecTB IMPOUCXOAUT MOJ
BJIMSIHUEM CJIOXKHOTO B3aUMOJICHCTBHS TCHOTHITMYECKHX U MapaTHIIMYecKux daxropos [6,7].

JKuBOTHBIE ChENUaNM3UPOBAHHBIX MSCHBIX TOPOJ, K KOTOPHIM OTHOCHTCS Ka3zaxcKas
OejoronoBasi OPOAa, XapaKTEPU3YIOTCA BBICOKMM YPOBHEM MSCHOH NPOIYKTHBHOCTH, XOPOLIMMH
yOOMHBIMU Ka4eCTBaMH W aJanTalueldl K pasIMuyHbIM NPUPOJHO-KIMMaTH4eckuM ycinoBusMm [8-10].
OnHako peanu3alsi WX TEHETHYECKOTO TIIOTEHIMala BO3MOXHA TOJNBKO TMpH 00ecrleYeHnn
MOJTHOLIEHHOT'O U cOaJJaHCUPOBAHHOTO KOPMJICHHSL.

B mocrnennue Toapl 0OJBIIOE BHHMAaHHWE YIENSETCS HCIOJL30BAHUIO KOPMOBBIX J00aBOK,
CIIOCOOCTBYIOIINX IOBBILIEHUIO NPOXYKTUBHOCTH JKMBOTHBIX. ONHUM U3 TaKUX CPEICTB SIBISETCS
cOaaHCHUpOBaHHBIN  YIJEBOJHBIM KOpPMOBOW Komiwieke «®enyreH», KOTOPBIH  yiydmnraer
MepEeBapUMOCTh KOPMOB U MOBbIMIAET 3 PEKTUBHOCTH UX Ucmob30oBanus [11-20].

HecmoTpst Ha nmeroluecs JaHHbIe, BOPOCH! BIMSHUS Pa3IMYHBIX 703 KOPMOBBIX JJ00aBOK Ha
MSICHYIO NMPOAYKTHBHOCTh U YOOMHBIE KauecTBa OBIYKOB Ka3aXxCKOH OEJIOrosoBOd MOpoIsl TPEeOYIOT
JanbHEHIIEro N3y4eHus, YTO U ONPEIESITHIO aKTyalbHOCTh HACTOSIIErO UCCICAOBAHMS.

Llens uccnenoBanus. llenpio nccienoBaHus SIBISUIOCH M3YYECHHE BIMSHUS PA3IUUYHBIX J03
cOaaHCHPOBaHHOTO YTJIEBOJTHOTO KOPMOBOrO KoMiulekca «®DenyleH» Ha IOKa3aTeld MsCHON
[IPOAYKTUBHOCTH U KQ4€CTBO IPOYKINHU YOOs OBIYKOB Ka3axCKOM 0eI0ro0Boi MOPOIbI.

Marepuansl U METOABI HccienoBaHus. lccnenqoBaHue MpOBOAMIOCH Ha OBIYKAX Ka3axCKOU
0eJI0r0I0BOM TTOPOJIBI, MIaraTaiCKOro KOMOJIOTO THIA, BO3pacToM 6-18 mecsIieB, BhIpalIMBaeMbIX B
TOO «Ilnem3aBon Yamaesckuii» 3amagHo-Kazaxcranckoil oOnactu. JKUBOTHBIE TOJMYYEHBI OT
MOJTHOBO3PACTHBIX KOPOB 3-5 0TénoB, He HIKe | Kitacca, M OBIKOB Ki1acca 3ITUTa-PEeKOP/I.

Jis skcnepuMenTa cOpMHUPOBAIM YETHIpE TPYMIBI [0 NPUHIMITY aHAJoroB (IO BO3pacTy,
KHMBOIM Macce U MPOUCXOIKICHHIO):

| rpynma (koHTposbHAas ) — ocHOBHOH paunon (OP) 6e3 106aBok;

Il rpynma — OP + 100 r/rosn/cyT cOanaHCUpOBaHHOTO YIICBOIHOIO KOMIUIeKca «Denyreny;

Il rpyrma — OP + 125 r/ron/cyt «®Denynuen»;

IV rpymmna — OP + 150 r/ron/cyt «Denyuen».

ITpomoKUTENHFHOCTD ONBITA OXBAaThIBAJIA MEPUOJ BHIPAIIMBAHUA U OTKOpMa a0 18 mecsues.
Kaxnas rpynma Bkimovana 12—15 >KUBOTHBIX.

Bce OblUKM comepKaluch B OJMHAKOBBIX YCIOBUSX MsCHOH ¢(epmbl. OCHOBHOH palMoH
BKJIIOYAJ KOpMa, MPOW3BEAEHHBIE B XO3AHCTBE, cOANaHCHPOBAaHHBIE MO SHEPTMU M MUTATEIBHBIM
BemecTBaM. ONBITHBIE TPYIIIBI JOMOIHUTENBHO Modyqany «DenyneH» B yKa3aHHbBIX 103aX.

VYo6oiiHble KadecTBa OLEHUBAIH KOMIUIEKCHO: NMpeayOoifHas kuBas Macca nocie 24-4yacoBoi
TOJIOZIHOM BBIAEPKKH, Macca MapHOW TyIIH, BBIXOJ mapHoi Tymu (%), Macca M BBIXOJ BHYTPEHHETO
’KHpa-ceIplia, yooiiHas Macca u yooiinblit Beixo (%). KonTponsHsblii y0oit mpoBoamiics y 3 ObIYKOB 13
Ka)XJ0H Ipymmsl B Bo3pacTe 18 mecsres.

st oueHKM MOP(HOMETPUUECKUX XAPAKTEPUCTHK TYIIH M3MEPSIN: UIMHY TYJIOBHILA, IJIUHY
TyIH, JUIMHY Oenpa, o0xBar Oenpa, pacCuUThIBAIN KO3(QUIMEHTH: KOAPPHUIUEHT MOTHOMSICHOCTH
tymm (K1) = macca tymm, kr/amuna tymu, cM X 100; xos¢ddunuent BeimonHenHocTH Oeapa (K2) =
obOxBat Oezpa, cM/muHa Oeapa, cm x 100,

Hannbsle o0pabaTeiBaid METOJAMU BapUALMOHHOM CTAaTHCTHKH: BBIYMCIIUIM CpenHee
snauenue (X), omubky cpenmeit (SX) u xkoaddument Bapuarmu (CV). J[ocTOBEPHOCTH pasnnumii
MEXIy TPYIIIaMU ONPEAEIsUIN 1o KpuTepuio CThIOACHTA.

Oddexr BBenenus «DenylieHa» OLECHUBATH 10 WU3MEHEHHMIO BCEX TOKazaTeled YOOHHBIX
Ka4ecTB U MOp(OMeTpHUIECKUX XapakTepuCcTHK. CpaBHUBAIM KOHTPOJBHYIO TPYIIY C ONBITHBIMH
IpyNnaMy, a TaKKe MEXAY ONBITHBIMH TPYIIaMH, YTOOBI BBISSBUTH J03y, OOECIIEUHBAIOLIYIO
HauOOJIBITIHI 2P hEeKT.

PesynbraTel uccnemoBaHusA. Y OOiHBIE KadecTBa OBIYKOB XapaKTEPU3YIOTCS KOMILIEKCOM
nokazaresieil. [Ipu 3TOM UX ypoBEHb BO MHOTOM OOYCJIOBJIEH Kaue€CTBOM KOPMOBOTO PallMOHAa M €ro
cOaNaHCUPOBaHHOCTBIO 10 OCHOBHBIM IHTATEIbHBIM BellecTBaM M 3Heprud. C STOH ILenbio B
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MOCIIeTHee BpeMs TIPH BBIPAIIMBAHUM CKOTa MSCHBIX TIOPOJl HCIIOJB3YIOT COaaHCHPOBAHHBIH
KopmoBoil kommuiekc Penyuen. Ero mnpumeneHue crnocoOcTByeT Ooliee MOJHON peanu3anuu
TEHETUYECKOTO MOTEHIHAIA MSCHOW TNPOAYKTHBHOCTH OTKAPMJIMBAEMOTO MOJIOJHAKA KPYITHOTO
ckota. O0 5TOM CBHIETENBCTBYIOT ITOJIyUYE€HHBIE HAMH DKCIIEPUMEHTaJIbHbIC JaHHbIe (Tab. 1).

[Ipn >TOM YCTAaHOBJICHO TIIOJIOKUTEIBHOE BIMSHHME cKapMinBaHus PenmyneHa Ha Bech
KOMIUIEKC IOKa3aTejleld, XapaKTepHu3ylolluxX YOOiHble KadecTBa OTKapMJIMBAaeMbIX OBIYKOB. Tak
ObIYKY | KOHTPOJIBHOM TPYIITBI, TOy4YaBIINE OCHOBHOW PAIMOH B EPHO]I BEIPALIMBAHNSA U OTKOpMa,
ycTynaiau cBepctHHKaM || ombITHO#M rpymnmbl o npeay0oiiHOH xkuBoit Macce Ha 5,5 kr (1,1%, P<0,05),
Il orerTHOM Tpymel — Ha 13,0 kT (2,6%, P<0,01), IV omsitHo# — Ha 8,1 k1 (1,7%, P<0,01).

Tab6muua 1 — I[Toka3zarenu KadyecTB IMOJONBITHBIX B 18 mec.

['pynma
IToka3zaTens I ll " v
X+Sx Cv X+Sx Cv X+Sx Cv X+£SX Cv
Hpenyooiinas | yeq 11338 | 214 | 493.6:3.96 | 142 | 501.13,67 1,60 | 49624306 171
JKUBas, KT
Maf;;gaif"“ 275,842,90 | 4,40 | 280,4+2,69 | 3,37 | 286,6+3,04 | 3,51 | 282,8+2,88 | 294

Brixon napHo#,
%
Macca
BHYTPEHHOTO 9,3£1,32 14,40 9,8+1,17 16,89 | 11,0+0,57 1,27 10,0+0,63 8,92

JKUpa , KT
Brixon

BHYTPEHHETO — 1,9+0,30 21,92 2,0+0,24 16,89 2,24+0,09 5,70 2,0+0,13 9,16

ceipua, %

56,5+0,64 1,59 56,8+0,80 1,99 | 57,2+0,55 | 1,35 | 57,0+0,50 | 1,24

VYo6oiinas
Macca, KT

285,1£3,01 2,98 | 290,2+2,64 | 3,23 | 297,643,81 | 3,11 | 292,842.93 | 2,87

Yooiiusit 58,4+0,38 | 0,93 | 58,8+0,76 | 1,82 | 59,4+0,63 = 150 | 59,0+0,51 | 1,23
BeIxon, %

HeonnnakoBeiid  ypoBeHb TmpenyOOHON JXKMBOW MacChl OBIYKOB TMOJOMBITHBIX TPYIII
00yCIOBMJI MEXIPYIIOBBIE pa3iuivsg W 10 Macce NapHOH TyIIHM, OCHOBHOMY IIOKa3aTellio,
XapaKTepHU3YIOIIEero yOOWHbIe KadecTBa MOJIOTHAKA.

[Ipu sTom Obruku | KOHTPONBHOW TPYNIBI yCTyMald MOJOAHSKY |l ombiTHOW rpynmbl 1o
BEJIMYMHE aHaJIM3upyemoro mokaszarens Ha 4,6 xr (1,7%, P<0,05), Il onsrrao# rpymmsr- Ha 10,8 kr
(3,9%, P<0,01), IV ombitHO# rpymnel — Ha 7,0 kr (2,5%, P<0,01). Ilo BbIXOQY mHapHOW TyIIU
npeumymiectBo OvrakoB I, 1, 1V rpymm mam cBepctHukamu | KOHTPOJIBLHOW TPYNIBI COCTABIISAIO
0,3%, 0,7% u 0,5% cOOTBETCTBEHHO.

OTMEYeHbl MEXKTPYNIIOBBIE pa3iHyusi W IO Macce BHYTPEHHErO >KHpa-ChIpIia, KOTOphIC
cocraBmsum 0,5-1,7 xr (5,4-18,3 %) B moms3y ObrukoB |l — IV ombitHeIX Tpynm. Ilpu stom
MUHHUMAJILHBIM BBIXOJIOM BHYTPEHHETO JKUPa-ChIpIa OTIHYATUCH OBIYKH | KOHTpOJIbHOM Tpynibl. OHU
yerynanu ceepctHukam |l — IV onbITHEIX Tpynm no ero yposHio Ha 0,1-0,3%.

MeXrpynmnoBble pa3Iuyusi 0 Macce MapHOW TYIIM U BHYTPEHHETO XHUPa-ChIpIa 00YCIOBUIH
HEOJIMHAKOBBI ypPOBEHh YOOWHOW MacChl OBIYKOB TMOJOMBITHBIX TPYIII TPH JTOCTOBEPHOM
npeuMyiiecTBe MosoaHska Il — IV onbiTHRIX Tpymm. JIOCTaTOYHO OTMETUTh, YTO ObIUKM |
KOHTPOJIBHOM TPYMITBI YCTYMadd MO BEIWYMHE H3ydaeMoro mokaszarens MonomHsky |l omertHO#M
rpynmst Ha 5,1 kr (1,8 %, P<0,05), 1l onsitHO# rpymmsl - Ha 12,5 kr (4,4%, P<0,01), IV onbiTHO#
rpymsi - Ha 7,7 kr (2,7%, P<0,01).

AHaNOTHYHBIE MEXTPYIIOBBIE PA3UUUs OTMEUAIUCh M MO YOOHHOMY BBIXOAy. IIpm 3TOoM
nmpenMyIecTBo ObIYKoB || OMBITHON Tpynmel Hax CBEpCTHUKAMHU | KOHTPOIBHOW TPYIIIBI MO €T0
yposaio coctasisuio 0,4%, 111 onsitHOM rpynmet - 1,0% u IV onbiTHO# rpynmst - 0,6%.

XapaktepHo, 49To HamOompmmid d(dekT B IUIAHE TOBBIIICHHS  ITOKa3aTeleH,
XapaKTepU3YIOIMX YOOWHBIC KadyecTBa OTKAPMIIMBACMOIO MOJOJHSIKA OTMeueHbl y ObrukoB Il
OTIBITHOM TPYMIIBI, MOJNyYaBIIMX B COCTaBE pallMOHA KOPMJICHHS COATaHCUPOBAHHBIN YTIIEBOIHBIH
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KOpMOBOit komruiekc denyteH B 1o3e 125 r Ha 0HO KUBOTHOE B CyTKH. B 3T0i1 cBsizu Obruky Il u IV
OTIBITHBIX TPYMIl yCTynamu cBepcTHUKaM |l| ombITHON Tpynmbl Mo abCOMIOTHONW Macce MapHOW TyIIU
cooTBeTcTBeHHO Ha 6,2 kT (2,2%, P<0,05) u 3,8 kr (1,3%, P<0,05), eé¢ Boixoay - Ha 0,4% u 0,2%,
aOCOJIIOTHOM Macce BHYTpeHHero kupa-ceipia Ha 1,2 xr (12,2%) u 1,0 kr (10,0%), ero Beixomy- Ha
0,2% u 0,2%, y6oitroit macce — Ha 7,4 kr (2,5%, P<0,01) u 4,8 kr (1,6%, P<0,05).

WHTerpupoBaHHBIM  TIOKa3aTeieM, JalolIUM JIOCTATOYHO TMOJIHYKD H  OOBEKTUBHYIO
XapaKTePUCTUKY YOOWHBIX KAauecTB OTKapMIIMBAEMOI'O MOJIOJIHSKA, JaeT yOOWHBIM BBIXOJI.
Y cTaHOBJIEHO, UTO 1O €ro YPOBHIO JHIUPYIOIIEe MOJIoKeHHEe 3aHuMany Obrdkd |11 onbITHOHN Tpynmbl.
Momnoansk Il 1 |V OnbITHBIX TPYIIT YCTYNaa MM 110 BEJIWYHHE aHAIU3UpyeMoro nokaszaress Ha 0,6% u
0,4% cOOTBETCTBEHHO.

ITonyuennsle MaHHBIC, XapaKTepU3yoMHe yooitHpie kadecTBa ObrakoB |l - IV ombITHRIX rpymm
U WX aHaJIHu3, CBHIETEILCTBYET, YTO MUHHMMAJBHBIH 3(dekT oTMmevancs y Mmonoanska |l ombitHo#
TPYNIBl, B PAalUOH KOTOPBHIX BBOJWIM COAAHCHPOBAHHBIA YTIIEBOJHBIA KOPMOBOH KOMILIEKC
®enyren B 103¢ 100 T Ha 0JJHO KHUBOTHOE B CyTKU. bbiuku IV OMBITHOW rpyMIbl IPU CKAPMIMBAHUU
ucnbeiTyeMoit 1o6aBku B no3e 150 r npeBocxoamian cBepcTHUKOB || OMBITHON rpynmbl Mo BenUYHMHE
npeny6oiHoii xuBoit Maccel Ha 2,6 kr (0,5%, P<0,05), macce mapuoit tymm - Ha 2,4 kr (0,9%,
P<0,05), e¢ otHOCHTENBHOM Macce - Ha 0,2%, abcomoTHON Macce BHYTPEHHETO jkupa- ceipua - 0,2 Kr
(2,0%,), yooitnoii macce na 2,6 xr (0,9%, P<0,05), y6oiinomy Beixoay - Ha 0,2%.

W3BeCTHO, YTO BBIPAKEHHOCTh MSICHOCTH TYIIHM MOJIOAHSKAa B OMNpPEAEICHHOW CTENeHU
XapaKkTepu3yeTcs BEIUUMHON ee MOp(HOMETPUUECKHX MoKasaTeiel. [lomydeHHbIe HAMU Pe3yNbTaThl
OTIpeNIeNICHNs] JIMHEHHBIX pa3MepOB TYLIH CBUACTEIBCTBYET O IOJOXHUTEIHHOM BIHMSHUM Ha WX
BEJINYHMHY BKIIIOYECHHUS B COCTAaB PAIMOHA KOPMIICHHS OBIYKOB OTBITHBIX TPYII, cOaTaHCHPOBAHHOTO
KOPMOBOTO YTJIEBOAHOTO KoMILIekca DenyreH.

IIpu 3TOoM OBUKH | KOHTPOJIEHOM TPYIIIBI yeTynanu aHainoroM |l ombITHON TPyNIEI MO ATHHE
tynoBumia Ha 2,0 cm (2,0 %, P<0,05), moune 6eapa — Ha 1,7cm (1,8%, P<0,05), mmuHe Tymm —
Ha 3,7 cm (1,8%, P<0,01), obxBaty Geapa — Ha 2,7 cm (2,5%, P<0,05).

[IpenmymectBo ObrukoB |1 1 IV onbITHBIX rpynm HaA cBepcTHUKaMU | KOHTPOJIBHOW TPYyIITBI
no MoOphOMETpUYECKUM TIOKazaTelsiM TyIId OblI0 OoJiee CYNIECTBEHHBIM M COCTABIISLIIO
COOTBETCTBEHHO M0 JytnHe Tynowiia 4,2 cMm (3,8%, P<0,01) u 2,8 cm (2,6%, P<0,05), amune 6eapa —
2,9 c™m (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 Gempa
—5,5¢m (5,1%,) u 3,7 cm (1,8%, P<0,05).

XapakTepHo, YTO JHAUPYIOIIEE MOJIOKEHNE M0 BETMUUHE MOp(oMeTpHYecKHX TOKa3aTelNeH
Tym 3aHuMand Obiukd  |ll  ombITHOW Tpynmbl, B palMoOH KOPMJICHUS KOTOPBIX BBOJWIH
cOanaHCHpOBaHHBIIN YTIIIEBOJHBIH KOpMOBOii komIuieke Demynien B 1o3e 125 r/ron B cyTtku. [Ipu sTom
obruku |l u IV ombITHBIX Tpymn ycrymanu MoJofHsKy |l ombITHOW Tpynmbl Mo uMHE TYJIOBHUIA
COOTBeTCTBEHHO Ha 2,4 cMm (2,2%, P<0,05) u 1,4 cm (1,3%, P<0,05), mnuue 6eapa — va 1,2 cm (1,3%,
P<0,05) u 1,0 em (1,1%,), mmune tymm — Ha 3,4% cm (1,7 %, P<0,05) u 2,4 cm (1,2%, P<0,05),
obxBary 6empa — Ha 2,8 cMm (2,5%, P<0,05) u 1,8 cm (1,6%, P<0,05). Cpean OBIYKOB OTBITHBIX TPYIIIT
MUHHMAJILHOW BEIMYWHON BCEX MPOMEPOB TYIIH OTINYAIICS MOJOHSK || OMBITHOM TpyIIIbL.

[Ipu KOMIUTEKCHOM OIEHKE MSCHBIX Ka4eCTB TYIIM YOOWHBIX KHBOTHBIX UCIIOJB3YIOTCS TaKHE
JOCTaToOYHO WH(OpMATHBHBIE TIOKa3aTeld Kak KOA(Q(UIMEHT MOJHOMSCHOCTH TYIIH U
BBITIOJTHEHHOCTH Oezipa. MeXrpymnmoBble pa3iuyus 10 MOPQPOMETPUYECKHM TOKa3aTelsiM TYIIU
OKa3aJy BIUSHHUE W Ha BETMUMHY aHATH3UpyeMbIX K03 dumunenTos. [Ipu 3Trom Obrdku | KOHTPOIIBHOM
IPYNIBI YCTYyMaau aHanoram |l ombITHON Tpynibl 10 BeMHMYruHE KOAPHUIIHMEHTa TOJTHOMSICHOCTH TYIITH
Ha 1,0 %, xoadunuenra BeimonHeHHOcTH Oenpa — Ha 0,7 %, cBepcrHukam |l ombITHOH TpyImmbl
cooTtBeTcTBeHHO Ha 2,8% u 2,2 %, mononusky IV ombitHOM - Ha 1,4% u 1,5%. YcraHoBneHo, 4To
MaKCHMaJIbHOM BeIMYMHON aHANIM3MPYEMBIX MOKaszarenei oTnudanuck Obrdku 1l ombITHOW rpynmsl.
Onu npeBocxoauin KUBOTHBIX |l 1 IV ombITHEIX Tpynm o BennurHe KO3 UIMEHTa TOTHOMICHOCTH
Tymu cooTBeTcTBeHHO Ha 1,8% u 1,4%, kosddunuenra BeinoaHenHoctu oenpa — Ha 1,5% u 0,7%.
MUHHUMATBEHON BETUUMHON M3y4aeMbIX KO3 GUIMEHTOB TYIIH OTIMYaIuCh Obiuku |l ombiTHOU
rpynmnsl. OHE ycTynanu cBepcTHUKaM |V OIMBITHOH TpymNIibl M0 BEIMYKWHE TIEPBOTO KO PHUIIUEHTA HA
0,4%, Broporo — Ha 0,8%. Takum 0Opa3oM BBeIEHHE B COCTaB palliOHA OTKAPMIIMBAEMBIX OBIYKOB,
cOaNaHCHPOBaHHOTO YIJIEBOJHOTO KOPMOBOTO KoMmIuiekca DenyleH OKa3alio TOJIOKUTETbHOE
BIMsSHUEC Ha yOOWHBIC KavyecTBa MOJIOAHAKA. HamOonbimid >QQekT mpu 3TOM OTMEUalcs MpU
CKapMJIMBAaHUU OBIYKaM UCIIBITYEMOTO mpemnapata B o3¢ 125 r/ron, MmuauMansHblid — B o3¢ 100 r/ron

135



B CYTKH.

BuiBoabl. [Ipumenenne cOanaHCHPOBAHHOTO — YIJIEBOJHOTO  KOPMOBOTO  KOMILIEKCa
«®DenyneH» MOJ0XKUTEIbHO BIMSAET HA MSCHYIO NPOLYKTUBHOCTH OBIYKOB Ka3aXCKOH OenorosioBoit
nopoasl. Beenenne no00aBKM B palMoH CHOCOOCTBYET YBEIMYCHHUIO MpenyOOiHOW >KUBOW Macchl,
Macchl TapHOW Tymru, yOOiHOW Macchl W BbIxofa Tymu. HamGonpmmii 3dexT oTMeueH mpu no3e
125 r Ha ronoBy B cyTkH. beruku ||l ombITHOH rpymimel Mo BceM KIFOUEBBIM MOKa3aTeNsiM yOOHHBIX
Ka4eCTB IPEBOCXOIMIN KOHTPOJBHYIO I'PYIIYy U JPYTH€ ONBITHbIE IPYIIBI, YTO CBUAETEILCTBYET O
peanmM3anuy TeHEeTHYEeCKOTO MOTeHIMala MSCHOW NpoayKTUBHOCTH. McmombzoBanue «®DemyneHa»
MOJIOXKUTENIBHO CKAa3bIBaeTCd HAa MOP(OMETPUUECKUX IMOKAa3aTelnix TYIIW (IVIMHA TYJOBUINA, AJIMHA
Tymu, AnuHa Oenpa, o6xBar Oeapa) n ko3dduuuentax MsacHOCTH (KO3((UIMEHT MOTHOMSICHOCTH
Ty, KO3(QQUIMEHT BBHIMOJHEHHOCTH Oelpa), YTO YyKa3blBaeT Ha YIYYIICHHE Ka4eCTBEHHBIX
XapakTepucTHK Msca. HanMmensiunii a3 dext Habmoaanca npu MuHuMaibHoi 1o3e 100 r Ha ronoBy B
CYTKH, a yBeinmdeHue 103bl a0 150 T He Jano CyIIeCTBEHHOI'O IPHPOCTa MO CPABHEHHIO C
125 r1/ron/cyT, YTO TO3BOJSIET PEKOMEHIOBaTh ONTHMANBHYIO 103y KOPMOBOUW J00aBKU Ui
MPaKTUYECKOT0 TpHMEHeHus. [lodydeHHble pe3ylnbTaThl TOATBEPXKIAIOT  IeNecO00pa3sHOCTh
IPUMEHEHHs cOalaHCUPOBAHHBIX KOPMOBBIX J00aBOK JJIs TOBBIIEHHUS MPOAYKTHBHOCTH M KayecTBa
MPOAYKIMK YOOSI MSICHOTO CKOTa, YTO MMEET MpaKTUUecKoe 3HaueHue il d(H(HEKTUBHOTO OTKOpMa
OBIUKOB Ka3aXCKOW 0EJI0r0I0BOM MOPOIBL.

dunancupoBanue. VccienoBanne BBIIONIHEHO 32 CYET COOCTBEHHBIX CPEACTB OPraHU3aIUH.
@durHaHCOBasI MOAAEPKKA CO CTOPOHBI TOCYIAPCTBEHHBIX MIIM YAaCTHBIX (DOHIIOB HE MPENOCTaBIISIACS.
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TYWUIH

Makanaga "®enyieH" TEHACCTIPUITEH KOMIPCYTEKTI JKEMILION KeIIeHIH maijanaHy
Ke3iHme Ka3zak ak0ac TYKBIMIBI OYKAIIBIKTap[Ibl COI OHIMIHIH €T OHIMILUIII MeH camachblH
3epTTey HOTHKENEpl KeNTipiireH. OKCIEpUMEHT jKaHyapiapAblH TepT TOOBIHAA KYPTi3iii,
oJIapJIbIH opKaliceichiHa 12 Oyka kipai. bakpiiay TOOBI HEri3ri pamuoH KOCHACBI3 allJbl, ai YII
ToXipubeni Ton-kyHiHe 6ip OackrHa 100, 125 sxone 150 r mozama "®emynenni” eHri3eTiH paioH.
3eprrey 18 aiira neliin ecipy jkoHe OOpIaKbUIay KE3CHIH KAMThIJIbI.

OnimainikTi Oaranmay colora JEWiHII Tipi caiMak, JXYNTackaH YIIaHBIH Maccachl MEH
IIBIFYRI, IMIKI MaiJpIH Maccachl MEH WIBIFYBl, COI0 Maccachl J>KOHE COI0 IIBIFBICHI OOWBIHINIA
Kyprizinai. YraHblH camnachblH CUMATTay YIIiH MOP()OMETPHUSIIBIK KOPCETKIITep (ICHEHIH Y3bIHIBIFI,
VIIAHBIH ~ Y3bIHIBIFBI, KaMOACTBIH  Y3bIHABIFBI, jkambac mieHOepi) JKOHE ecenTeNreH eT
K03 GunmenTrepi (YIIaHblH TOJBIKTBIFBl KOA(POHUIMEHTI, KaMOaCThIH OpbIHAATY KOI(h(HHIUECHTI)
KOCBIMIIIA aHBIKTAJIIBI.

Hormxkenep »xem-Ien KENICHIH €HTI3yiH €T ©HIMIUIr MEeH YIIaHBIH CaNachIHBIH OapibIK
KOpCETKIITepiHe OH acepiH KopceTTi. EH alikbIH ocep Toyuirine 0ip 6ackiHa 125 r "denynen" anran
TonTa OaWKamuabl: OYJI TONTHIH OyKajgapbl COHO aJJbIHIAFBl MAaCCaHBIH, JXYNTACKaH YINAHBIH
MacCachIHBIH, COI0 MIBIFBIMBIHBIH €H YVIJIKEH MOHJAEPiH, COHNAH-aK €H XakChl MOP(HOMETPHSIIBIK
KOPCETKIMTEp MEH €T KO3 HuIreHTTepin Oaiikaapl. AJIBIHFaH JACPEKTEepP Ka3aKThIH aK0ac TYKBIMIIBI
eTIHIH OHIMIUIIIH apTTBIPy JKOHE camachlH JkakcapTy yumriH “®enxyueHni” KojamaHyIbIH
OPBIHJIBUIBIFBIH aliFaKTal bl

Tyiiin coe3dep: Kazaxmoly axbac myxbiMbl, OYKAUWbIKMAp, em OHIMOiNicl, em candacvl, coio
Kepcemkiumepi, MoppomMempusinblK Kopcemxiuimep, emminix Kodgouyuenmmepi, a3biKMulK KeuieH,
Denyyen, 60pOaAKbLIAY, A3bIKMAHOLIPY PAYUOHDI.

Y] K 633/635:631.52

Mycuna M. K., k. ¢.-x. H.

HAO <«3anagno-Ka3zaxcranckuii arpapHo- TexHuYeckuii yHuBepcuteT uUM.JKaHrup xaHay,
Pecny6smmka Ka3zaxcran, Ypaabck, yi. 2Kanrup xana, 51
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COBPEMEHHBIE HATIPABJIEHUS ®OPMUPOBAHUSA BBICOKOYPOXAMHBIX
CAJZ1OB sABJIOHHU

AHHOTALUSA

B mocnemnee Bpems Ha Teppuropmm 3amagHo-KazaxcraHckoi oOmactm  HaOmromaeTcs
TEHJIEHIMsI Pa3BUTHs WHTEHCHBHOTO CaJ0BOJCTBA. OJTa CHCTEMa BKJIIOYAeT B ce0s cledylolue
Ba)XHBIE JJIEMEHTHI: TYCTas Mmocajgka (pyKTOBBIX JepeBhEB; MepeOpMUPOBAHNE KPOHBI JEPEBHEB U
OTpaHMYCHNE WX pa3Mepa; UCIOJIb30BaHKE CIENHANBHBIX arpOTEXHUYECKHX MPUEMOB, YCKOPSIOIIMX
paHHEe IUIOJOHOIIEHNE MOJOABIX HACAXACHWH; OTOOp paHHECTIENBIX COPTOB, OTBEYAIOIINX
TpeOOBaHUSIM TUIOTHOTO Pa3MELICHUs! JEPEBLEB.

B 0030pe paccmoTpeHa TPOM3BOACTBEHHO-OMOJIOTHYECKas XapaKTepPUCTHKAa THUIIOB CaJloB,
BIMSHME KadecTBa M BO3pacTa I[OCAJA0YHOr0 Marepuana. Tlaikke OBl TpOBENEH aHalK3
pacpoCTpaHEHHBIX THIIOB KPOHBI ()PYKTOBBIX JIEPEBBEB U CIIOCOOOB (POPMUPOBAHUS, UCTIOIH3YEMBIX
MIPY BBIPAIIMBAHUN PACCa/Ibl.

OO6oOmieHue  WcclieIOBaHWH B JIaHHOM  HAlpaBJICHWW  SIBIsIETCS  WHQOpMAIUEH,
XapaKTepU3yIOIe COCTOSHUE COBPEMEHHOTO IUIOJIOBOJICTBA M ONPEACISIONIe  OCHOBHEIE
HampaBJeHUs Oy TyIuX HAyYHBIX MCCIIeTOBAHHA.

Knroueevle cnosa: niomuoe pasmeujeHue oepegbes, cadosble KOHCMPYKYUU, HOCAOOUHbIL
Mamepuai, KOJIOHOBGUOHYII cOpM AOIOHU, panHee 3A653bl8AHUe NI0008.

ABSTRACT

Recently, a trend toward TXE development o intensive horticulture xac 6een observed in
TXE territory o Becr Kazakhstan Region. Txic system comprises important elements: dense
placement o¢ fruit trees; changing a shape od tpee crowns amn limiting their cize; TXE yce o¢ special
techniques Txar promote accelerated fruiting og young plantations; selection o varieties Txar meer
TXE requirements o dense placement od trees, characterized 6s1 early fruiting.

TXE review presents TXE production aux biological characteristics od garden types, TXE
effect od quality ann are o planting material. TXE analysis o¢p TXE moct popular types og crowns
o fruit trees ana 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 ¢op TXE future.

Keywords: dence mpee placement, garden constructions, planting material, column-zixe apple
variety, early maturity.

Beenenne. CoznaHue SI0JOHEBBIX CaJOB C MHCIOJIB30BAaHHEM WHTEHCHBHBIX TEXHOJOTHH
SBISICTCS. B&KHBIM HAIPaBICHUEM COBPEMEHHOTO SOJIOHEBOTO XO3AWCTBAa. HTEHCHBHBIE CajIbl
3¢ (GEKTUBHO HCIONB3YIOT 3€MJI0, OOecieunBasl BBICOKYIO YPOXKaHOCTb M CHMXKasg CTOMMOCThb
cagoBojacTBa. B menom miomanp s6moHeBbIX canoB B Kazaxcrane mocturia mopsaka 29 TeIC. Ta, B
TOM YHCJIE BHEIPEHNE NHTCHCUBHBIX TEXHOJIOTHUI MO3BOJISIET MOBBICUTD YPOKAWHOCTB.

Knumar 3ananno-Kazaxcranckoil o01acTh KOHTHHEHTAJIBHBIN, TOJBEPKEHHBIH 3acyxe,
IpeAbsBISIET WHbIE TPeOOBAaHUS K CalOBOJACTBY. XOTS IPAaKTUKAa WHTEHCHUBHOIO CafOBOJCTBA B
pEruoHe orpaHu4eHa, MOTEHIHAN CYLIECTBYET U TpeOyeT BHEIPEHUSI HHHOBALMOHHBIX TEXHOJIOTHH.

3anmamHo-Kaszaxcranckas 005acTh MOXKET OBITh KIUMATHYECKH HEOMArompusATHOW IS
BBIpAIIMBAHUS SOJIOK [0 CPAaBHEHHUIO C IOKHBIMH PETHOHAMU: JIETOM HaONIOJAeTCsl CyXOCThb, 3UMOM
OYCHb HU3KHUE TEMIIEPATypPbl, JEQUILIUT BIard B IOYBE.

Marepuajbl M MeTOABI HMccjeqoBaHus. llenplo MccrnenoBaHMs SABISIETCS BCECTOPOHHHH
aHaJM3 COPTOB SOJOHM [JIs1 BhIpaliuBaHusg B 3anagHo-Ka3zaxcTaHCKOM perroHe, CpOKOB CO3PEBAHUA
u BbIOOp Hambojee ONTUMAIBHBIX COPTOB HAa OCHOBE 3HMMOCTOHMKOCTH, 3aCyXOyCTOMYHBOCTH,
YPOKaHOCTH, CTAOUIILHOTO TUIOIOHOIIECHHUS], YCTOMYMBOCTH K OOJIE3HSIM H BPEIUTEIISIM.

B stux ciyudasx: HeoOxoguMo BBIOMpaTh BBICOKOYCTOHUYMBBIE cOpTa S0JIOK, CKIOHHBIE K
COCTOSIHUIO OKPY>KAIOIEH cperbl; BaxkHO UCIIOJIB30BaTh TEXHOJIOIMHM OPOLLIEHUS, aJlallTUPOBAHHBIE K
peruony. IIpoAyKTHBHOCTH MHTEHCUBHBIX CaJOB 3aBHCUT OT 3(deKkTuBHOro ymnpasieHUs
MOYBEHHBIMH M BOJHBIMU pecypcamu. HeycroitumBocTh Biarn B mouBe B 3amaaHoMm Kazaxcrane
TpeOyeT MpPUMEHEHUS] HMHTEHCHUBHBIX NOAXO0MAO0B: CHCTEMBI KaleJbHOTO OPOLICHUS-3KOHOMHO
UCIIOJB3YIOT BOJY JUISl OJAa4M BOJBI, HAIPABJICHHON Ha KOPHEBYIO YacTh pacTenus;Beibop rootstock
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(KOpHEBBIX BapUAHTOB), YCTOWYMBOTO K 3acyxe MO4BbL, CHCTEeMaTHIeCKOe BHECEHHE OPTaHUIECKUX H
MUHEPAIbHBIX YIOOPEHHUIA, YIYyYIICHUE CTPYKTYPHI TOYBHI.

CoBpeMEHHBIE TEXHOJIOTHMH WHTEHCHBHBIE CaIOBOJYECKHE TEXHOJOTHH  BKIFOYAIOT:
Hcnonp3oBanue CakeHIIEB BHICIICH KaTErOpUH; Y BaXKaeMbI€ CAKEHIIBI U CEIEKIIMOHUPOBAHHEIE COPTa
YCKOPSAIOT ~ ypOKaWHOCTh  SIOJIOHEBOTO Cala ¥  TMOBBIIIAIOT YCTOWYMBOCTH K  OOJE3HSIM;
B pernonax mmMpoKoO UCIOJIB3YIOTCS WHHOBAIMOHHBIC CAXKCHIIBI M JIEPeBbs (HApuUMep, TaKUe copTa,
Kak Tana, Tongen); KanensHoe OpOIIIeHHE u aBTOMAaTU3UPOBAHHbBIE CHUCTEMBI
B pEruoHax ¢ JeUIMTOM BOABI ATH TEXHOJOTHH TO3BOJSIOT YBEIMUYUTH ypokaiHOCTh; [ycras
MocajKka MeXIy JepEeBhIMHU JaeT paHHHUHA YpOXKail B MHTEHCHBHOM caxy M 3P (EeKTHBHO HCIIONIB3YyeT
3eMIIIO;

B 3anagno-Kazaxctanckoit o0sacTH OYeHb BaKeH BBIOOP COPTOB, AJaNTHPOBAHHBIX K
peruoHy. Ero ypokalilHOCTh BHIIIE, KOT/Ia BBIOMPAIOTCS COPTA, YCTOWYMBBIE K MECTHOMY KIAMATY.
B Kazaxcrane akTHBHO BEIETCS CEIEKITMOHHAS paboTa M pa3BUTHE MHTCHCUBHBIX SIOJIOHEBHIX CallOB, B
TOM YHCIIE TIPOTPAMMBbI KAY€CTBEHHOTO BHIPAIIMBAHUS allOPTOBBIX COPTOB.

WHTeHCHBHBIE Cajibl JAIOT CIICAYIOUIME 3KOHOMHUYECKUE NpeumyiiecTBa: [loiyueHue Oosee
BBICOKOTO YpO’Kasi C OJTHOTO I'eKTapa (4eM B JpyruxX TPAJAUIUOHHBIX canax); Cokpamiaer Bpems cOopa;
CHmkaeT Tpyao3arpatsl; [loBbIIIaeT MPONU3BOIUTENILHOCT U AKCIIOPTHBIHN MOTEHITHAI.

Pasutne cagoBoacTBa B Kaszaxcrane ocymiecTBIsSETCS MPH TOCYAAPCTBEHHOM MOIIEpKKE:
BBEJICHBI MHBECTUIIMOHHBIC CYOCHUINH U HAYYHO-TIPAKTUYCCKHE TPOTPAMMBI,

Tabnuna 1 — Arpoximmaruueckue mokaszarenu 3amnanHo-Kazaxcranckoil o0iacTH, BiIHSIONIHE Ha
BBIpAIIUBAHKE SOJIOK

ITokaszaTenu 3HaueHus moKa3aTenei
1 CpPEAHET0I0BAsI TEMIIEPATypa +4,5...+5,5 °k
2 Cpennsist Temneparypa 2 sisHBapst -14...-17 °x
3 CPEIHss TEMIIEPATYPa HIOJIS +22..424 °K
4 KonnuectBo ocagkoB 250-300 mMm
5 MIPOIOJDKUATETHPHOCTE BETETAITHOHHOTO TTePHOIa 170-180 nueit

OTH MoKa3aTeny NoJYePKUBAIOT BaKHOCTh BEIOOpA COPTOB U MO/IBOEB, YCTOWYMBBIX K 3UMHHAM
Mopo3aM M JieTHeH 3acyxe. [laHHbie, mpuBeneHHBIE B Tabmuie 1, CBHIETEIHCTBYIOT O TOM, YTO
ycioBus 3ananHo-KazaxcraHckoil o0nacTu B ONpeAeieHHON CTENeHH OTPaHWYMBAaIOT BHIPAIBAHUE
somonn. CpeqHerooBoit remneparypsl +4,5...Hanmmune B npeaenax +5,5 °k u -14 B sHBape...Mopo3sl
mpu -17 °k TpeOyroT BbIOOpa 3UMOCTOWKHX COpPTOB. Hanmume kommdectBa ocaakoB Ha ypoBHe 250-
300 MM HEe TMOJHOCTBIO VYIOBIETBOPSET OHOJNIOTHYECKHE MOTPEOHOCTH SIOJIOHH, TI03TOMY
JOTIOJTHUTENBHBIN MOJNB, 0COOCHHO B MEPHOJ] BEreTalluH, SBISETCS 00s3aTeNbHON arpoTeXHUYECKOH
Mepoit. IlponomkuTenbHbIi BereTallioHHbIH nepuoy 170-180 nHeid co3maet GaronpusiTHeIE yCIOBUS
JUISl BBIPALLMBAHKS COPTOB, CO3PEBAIOLINX B PAHHUE U CPEIHUE CPOKH.

Ta6m/1ua 2— CpaBHI/ITeJ'IBHLIC IMOKa3aTeC/IM TpAAUITUOHHBIX U MTHTCHCHUBHBIX SIOJIOHEBBIX caaoB

ITokazarenu TPaJUIIMOHHBIN ca WHTEHCUBHBIN cajl
1 IJIOTHOCTH TMOCAAKH, IIT/Ta 400-600 2000-3500
CPOK INIPOHUKHOBCHUS B
2 POT I 5-6 2-3
MPOAYKT, TOA
3 Cpeusist ypoKaiHOCTE, T / Ta 10-15 30-45
KTUBHOCTH
4 he o¢ HU3Kas BBICOKast
BOJIOTIONIb30BaHHS
5 TPYIO3aTpaThl BBICOKHUE HU3KHUE

Jannble Tabnuupl 2 OKA3bIBAIOT, YTO MHTEHCHBHBIC Callbl UMEIOT SIBHBIC MPEUMYILECTBA IO
CPaBHEHHMIO C TPAJWIMOHHBIMU CaJaMd. B MHTEHCHBHBIX ca/lax yBEJMUCHHE IUIOTHOCTH MOCAIKH 10
2000-3500 mT/ra 3HAYMTENFHO YBEIUYHMBAET O00BEM ypokas ¢ eXuHHYHOM ruromanu. CokpaieHue
CpoKa MPOHHKHOBEHHWS B TPOJYKIWIO Ha 2-3 TOJa CHUXKAET CPOK OKYMAaeMOCTH TMPOW3BOJICTBA U
MOBBIIIACT 3KOHOMHUYECKYI0 3 dexkTnBHOCTh. Hanmune cpeqneit ypoxaiiHocTn Ha ypoBae 30-45 T/ra
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TOBOPHUT O TOM, YTO OHa B 2-3 pa3a BbIIle, YeM B TPAJUIMOHHBIX cajax. Bmecre ¢ TeM, MOBBIIEHHE
3¢ (GEKTUBHOCTH BOAOMNOJIB30BAHMS M CHIDKEHHE 3aTpaT TpyJda CBUAETENBCTBYET O MpeoOnagaHuu
MHTEHCHUBHBIX TEXHOJIOTHH B YCIOBUAX MedUIIUTa BOABI B 3amaaHo-Ka3zaxcranckoit obmacTu.

Tabnuma 3 — ATpoTeXHHYECKHE IIEMEHThI, PEKOMEHIyeMble ISl HHTEHCUBHBIX SIOJIOHEBBIX CaJlOB

ArpoTeXHUYECKUE MEPOTIPUSITHS Omnucanue arpoTeXHUYECKUX MEPOPHUSITHIA
1 Tum MOIBOSI KJTOHAJIbHBIE TTOJIBOM CPEIHETO U CI1aboro
pocra
2 croco0 MmoJrBa KareJIbHOE OPOIICHHE
3 CxeMa nocajgxu 35x10m40x%x12wm
4 cucremMa (opmupoBanust BopcoBuIHas, TOHKOCTCHHAS
5 BHECCHUE yIOOpCHHMIA depruramnus (depe3 BOAY)

ATpOTEXHHUYECKHUE MEPONPHUATHS, NPEACTABICHHbIC B Tabjuie 3, SBISAIOTCS OCHOBHBIMH
(akropamMu, OOECIEUMBAIOIIMMH BBICOKYK) YPOXKallHOCTh HWHTEHCHUBHBIX SIOJIOHEBBIX CaJIOB.
Hcnonb3oBanne KIOHATBHBIX CTBOJIOB CJIa0OTO M CPENHEr0 POCTa OTPaHHUYUBAET POCT JEPEBBHEB U
CHOCOOCTBYET HANpaBJICHUIO MUTATEIHHBIX BENIECTB K 00pa30BaHMIO IUIOAOB. BHeEApeHHE CHUCTEMBI
KareJIbHOTO OPOIICHUS MO3BOJIAECT HE TOJBKO YKOHOMHUThH BOJHBIC PECYPChI, HO M BHOCUTh YI0OpEHUS
B TOYHBIX KOJIMYECTBaX MeTonoM Qepruranuu. Cucrema (GOpMUPOBaHUS TUIO/A YIyUIIaeT CBETOBOM
PSKHM W YBEJIHYHMBAECT HMHTCHCHUBHOCTH (DOTOCHMHTE3a, YTO IMPHBOJUT K IOBBIMICHUIO KadyecTBa MU
OJTHOPOJTHOCTH TITOJIOB.

KoMIutekcHbIi aHalIu3 JTaHHBIX, MTPEJICTABIICHHBIX B TAOJIUIIAX, MOKA3bIBACT, YTO TPUMEHEHUE
WHTEHCHUBHBIX TEXHOJIOTHA N1 ()OPMHUPOBAHUS BEICOKOMIPOAYKTUBHBIX SOJOHEBBIX CA/IOB B YCIOBHUSIX
3amanHo-Ka3zaxcraHnckoli — o0macTu  SBJISICTCS  HAYYHO-TIPOM3BOJCTBEHHBIM.  Kitumatudeckue
OTPaHWYEHHS MOYKHO CHU3UTH C IMOMOIIBIO OPOIICHHWS, MPABHWIBHOTO BBIOOpA COpTa W TMOIBOS H
COBPEMEHHBIX arpOTEXHUYCCKUX MPUEMOB.

Ecmu npoBecTr AOTIONTHUTENBHBINA aHAN3 YKOHOMUYECKOH I(PPEKTUBHOCTH, TO B PE3yJbTaTe
BHEJIPCHUS] MHTCHCUBHBIX S0JIOHEBBIX cazioB: UucTeiii qoxon ¢ 1 rekrapa yBenuuuBaercs B 2-2,5 pasa;
Pacxon Bonwl cHikaercst Ha 35-40%; KauecTBo QpyKTOB yiydliaeTcs, a BO3MOXKHOCTH XPaHEHUS U
TPaHCIIOPTUPOBKY YBEIINIHBAFOTCSI.

OTH TMOKa3aTeJId JOKa3bIBalOT 3(PPEKTUBHOCTh HMHTCHCHBHBIX TEXHOJOTMH B Pa3BUTHH
sI0JIOHEBOTO X035MCTBA B yCIOBHSX 3anajaHo-KazaxcraHckoi 001acTH.

3akawuenue. Co3qaHue WHTCHCHUBHBIX SOJIOHEBBIX CAJIOB B PETHOHAX C KIMMAaTHYECKHUMH
OTpaHWYCHUSIMH, TaKUX Kak 3amagHo-KazaxcTaHckas 001acTh, TpeOyeT HHHOBAIIMOHHBIX TOJIXOJ0B U
TexHosiorui. [loBbimeHre 3¢p(GEKTUBHOCTH MCIIOJIb30BaHUS BObI, BHIOOP YCTOMUYUBBIX K KIMMATy
COPTOB, BHEJPEHHE aBTOMATH3MPOBAHHBIX HPPHUTAIIMOHHBIX CHCTEM- BCE OTO JOJDKHO CTaTh
pe3yJIbTaTOM COBMECTHOUM pa0OThl MPEANPUHUMATEIBCTBA U HayKU. BHEApPEHUE UCCIIEN0BATEIIbCKUX
paboT W arpoTeXHOJOTHM B OTOM HAaNpPaBIEHUH WIpaeT BaXHYI pOJIb B  Pa3BUTHU
arponpOMBIIUIEHHOTO KOMIUIEKCA PETHOHA.

B 3amagno-Kazaxcranckoit o0macté OMaronpusATHBIMA TOYBAMH JIJISl BHIPAIIMBAHUS SOJOK
SIBIIIFOTCS IPEUMYIIIECTBEHHO KapaKOHBIPCKUE U Oyphie mouBbl. CpeTHEr0JJ0BOE KOIMYECTBO OCA/IKOB
cocrapisger 250-300 MM, 4Yero HEAOCTAaTOYHO IS HOPMAJILHOTO pPa3BUTHS s0yoHH. IlodTOMY B
(hOpMUPOBaHUN WHTCHCHUBHBIX CaJ0OB PEIIAONIYI0 POJIb UTPAIOT BOAOCOEPErarolie TEXHOJIOTHH,
HU3KOPOCIBIE KIIOHOBBIE HACAKIEHHS U MJIOTHBIE CXEMBI TTOCAIKH.

WHTeHCHBHEIE S0OHEBBIC CaJlbl HAUMHAIOT J1aBaTh Ypoxai Ha 2-3-i roJ mocie MOoCajiKy, a B
TPaJUIMOHHBIX CajJaX »dTOT TIOKa3aTellb COCTaBisieT 5-6 Jser. DTO 3HAYUTENEHO IOBBICHT
9KOHOMHYECKYIO 3(p(HEeKTUBHOCTS.

®dopMHUpPOBaHUE BBHICOKOYPOKAWHBIX SIOJOHEBBIX CamoB B 3amamHo-KazaxcTanckoil obmacTu
MOXXET OCYHICCTBISITBCS C TPUMCHCHHEM COBPEMCHHBIX arpOTEXHOJIOTUH, HECMOTpS Ha
KIIMMaTUYeCKUEe  OrpaHudveHus. KamempHOoe  OpoIlIeHHe, TIycTas [0CajKa, HCIOJb30BaHHUE
aIalITUPOBAaHHBIX K PETHOHY COPTOB W IIOJIBOEB — OCHOBHBEIE (DaKTOPHI IMONYyYEHHUS BBICOKHX H
CTaOUIIBHBIX YPOXKAEB.
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TYWIH

Conrpl yakpITTa baTbic eHipie WHTEHCHBTI Oay-0akila MIapyallbUIBIFBIH AaMBITY YpAici
Oaiikamyna. byi xyiie MaHBI3ABI 3JIEMEHTTEPAlI KAMTHABL: JKEMIC aFalliTapblH THIFBI3 OPHANACTHIPY;
araimiTapAblH ToX (KpOHA) MIliHIH KalTa KadblTacTBIPY XOHE OJIApIbIH MOJIIEpiH LIEKTEY; Kac
EKIIeTICPIiH epTe KEMIC CATYhIH JKeIeICTyTe BIKIAI €TeTIH apHaNbl TOCUTAEP Il KOJMIaHy; aFamTap Ikl
TBHIFBI3 OTHIPFBI3Y TaJlalTapblHA cail KENETiH, epTe XKeMic OepeTiH copTTapabl TaHaay.

[lonyna 6ak TUNTEpiHIH OHAIPICTIK-OMOIOTHSIIBIK CHUIIATTAMACHI, OTBIPFBI3Y MaTEePUATBIHBIH
carachl MEH >KachIHBIH 9Cep €Ty Maceseliepi KapacThlpbuiraH. JKeMic araluTapbIHbIH TOXACPIHIH €H
TaHBIMaJI TUNITEPI MEH KOIIETTEPIi 6Cipy Ke3iHAeT1 KaIbIITACTRIPY TACUIAEpiHE Talay jKacaiFaH.

Ocspl canmamarbl 3epTTEyJepAi KUHAKTAY Ka3ipri 3aMaHFbl KEMiC MIapyalllbUIBIFBIHBIH Kaii-
KYHIH CHIIaTTalTBIH akmapat OOJBIN TaObUIABI J)KOHE OOJalIaK FEUIBIMU 3epTTEYyJIepAiH OaFbITTapbIH
AlKBIHIANIBL.
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OazaHanbl AIMa CYpuLInmapsl, epme Hcemic 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,
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
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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.

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
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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
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.
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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.

4 . :
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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
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.
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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 ngh—mo_or peat + 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
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
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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
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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TYUIH
Cibip xaparaiiel (Pinus sibirica Du Tour) TyKbIMBIHaH KeIIETTepAi ecipy — Oy KypJemi skoHe
Y3aKKa CO3bLIAThIH KOTICATHLIBI MMPOIIECC, OHBIH HETI3I1 AJIEMEHTI — TYKBIMHBIH TepeH (U3UOJIOTUSIIBIK
TBIHBIFYBIH KEHY OOJBIN TaObUTaAbl. AJIZIBIH anla JaWbIHIBIKCHI3 TYKBIMIAp TOMEH XOHE YaKbIT
OOWBIHIIIA CO3BLIBIN KETETIH OHYTe e 0O0JIa/bl, )KOHE OJIap/IbIH e1oyip O6Jiri TeK eKiHIIi KbUIbI FaHa
OHyl MYMKiH. TYKBIMHBIH (HU3HONOTHSUIBIK THIHBIFYBl OSHIOTCHJI WHTHOWTOPJIAp MEH OHY
CTUMYJISITOPJAPBIHBIH, ~ KYpIelli TEeHrepiMiMeH peTTesiesli, COHAail-ak cakTay LIapTTapblHa,
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TeMIIepaTypara >KoHe KOpIIaFraH OpTa bUIFAJABUIBIFBIHA Toyenal 0onansl. COHABIKTaH OipKeNKi eCKiH
ally YIIiH apHalbl arpOTEeXHHUKAJBIK TOCUIIEPAl KOJIAHy KaKeT, COHBIH ilIiHAe cTpaTuuKanys, ecy
CTUMYJIATOPIIAPHIMEH OHJIEY KOHE KOUIETTEP/Ii ©Cipy YIIIiH OHTAMIIBI CyOCTpaTThI TAaHIAY.

CoHrFBI KbU1IapHI Ka0bIK TaMbIp xyieci (KTIK) 6ap oTBIPFBI3Y MaTepHalbIH OCipyre epeKiie
KOHLIT OeiHel, 07 ©CIMIIKTEPIiH MKaKChl TIPIIUIITiH KAMTaMachl3 eTelll, ocipy Mep3iMiH KbICKapTaabl
KOHE OTBIPFBI3Y MaTepHaJbIHBIH canachlH apTThipaisl. JKaObIK TaMblp xKyleci 0ap KeLeTTepai CoTTi
ecipyaiH Herisri (hakTopIaphIHBIH 0ipi — Cy-aya aqMacy YIIiH OHTaliIbl KaFaaiaap/Isl )KOHE KaKeTTi
KOPEKTIK 3aTTapAbl KaMTamachl3 €eTeTiH cyOcTparTel aypeic TaHaay. CyOcTpaTTapAblH HeTisri
KOMIIOHEHT] peTiHIe KeHIHEH KOJIAaHBUIAThIH — KBIPTHICTHI IIBIMTE3€K, OJ1 >KOFaphl Cy YCTaFBIIITHIKKA,
JKAKCHI aya OTKI3TIIITIKKE )KOHE TOMEH IIIPIreHIIIKKE He.

ArtanraH 3epTTeyle >KaOBIK TaMbIp XKyiheci O6ap cibip Kaparaiibl KeIIETTEpiH ecipy Ke3iHIe
KBIPTBICTB  IIBIMTE3E€K HETi3iHAeri opTypii cyOcTparrapAplH THiMIunri OaramaHapl. OHy
KOPCETKIITepi, ©Hy OJHEPIrHAChl, KOIIeTTepAiH OMIKTITi IKoHE TaMmblp IKYHWECIHIH Jamysl
CaJIBICTBIPMAJIBI TYPJE TAIAAHABL. AJIBIHFaH HOTIKENIEP €H THIMIl cyOcTpaT KypaMmIapblH aHBIKTayFa
MYMKIHIIK Oepai, ojlap KeIIeTTepJiH Te3 ocyiHe >KoHe camajbl OTBIPFbI3y MaTepUalIbIHBIH
KaJIBINITACYBIHA BIKIANT eTefi. 3epTTey HoTmkenepi Cibip kaparaiipl kemerTepin bateic KazakcranHbIH
OpMaH NHUTOMHHKTEPIHJIE ©cipy TEXHOJOTHSCHIH OHTAIJIaHJBIPyFa JKOHE OpMaH KalllblHAa KeNTipy
YKYMBICTapBIH THIMJIUTITIH apTTHIPYFa KOJIAAHBLUTYBl MYMKIH.

Tyiiin co30ep: Cibip xapaeativt, Pinus sibirica, myxsin cmpamugpuxayuscol, 6uix 6amnaxmol
Kamwic monwipasel (Sphagnum monwipaset), cybcmpammap.

PE3IOME

BripanuBanue cesiHIIEB CHOMPCKO# KenpoBoit cocuel (Pinus sibirica Du Tour) u3 cemsiH
MIPEJICTABIIIET COOOW CIOKHBIA W JUINTENBbHBI MHOTOJTAIHBIN TPOIECC, KIFOUEBBIM JIIEMEHTOM
KOTOPOTO SIBIISIETCS] IPE0j0IeHHe TITyOOKOro (PU3U0IOTUIECKOro MOKOs ceMsaH. be3 mpeaBaputensHoOi
MOJITOTOBKM CEMEHa XapaKTepU3YIOTCsS HU3KOW U PacTSHYTOW BO BPEMEHH BCXOXKECTBIO, TIPH TOM
3HAUMTENbHAass WX YacTh NpopacTaeT JWIIb Ha BTOPOH roj. DHU3HONOTHMYECKHH TOKOH CeMsH
perynupyeTcst CIOXHBIM OalaHCOM JHJIOTCHHBIX WHTHOUTOPOB U CTHMYISTOPOB IMPOpPACTAHUS, a
TaKXXe 3aBUCUT OT YCJIOBHUH XpaHEHHs], TEMIIEPaTypsl U BIAKHOCTH OKpYKarolleld cpensl. B cBs3u ¢
STHM JJIs TIONTYYESHUs! IPYKHBIX BCXOJIOB HEOOXOIMMO NMPUMEHEHHE CIIEUAbHBIX arpOTEXHUYECKIX
MPUEMOB, BKIIIOYAs CTPAaTU(HUKALUIO, 00padOTKy CTUMYIIATOPAMH POCTa M TOA00P ONTUMAIBHOTO
cyOcTpata JUisl BBIpalliBaHUs CESHIIEB.

B nocnennue ronsl ocoboe BHUMaHUE Y/ENSETCS BBIPAIIMBAHUIO MOCAJOYHOTO MarepHaia C
3akpeiToii KOopHeBo# cuctemoii (3KC), uTo obecneuuBaeT BBICOKYIO MPHKHMBAEMOCTh PACTEHHI,
COKpaIllaeT CpPOKH BBHIPAIllMBaHWS W TIOBBINIAET KAadeCTBO IMOCAJOYHOTO Marepwana. OmHUM u3
KIIIOUEBBIX (pakTopoB ycrmemrHoro BblpammBaHus cesHueB ¢ 3KC sBisercss npaBWIbHBIA BBIOOD
cyOcTpaTa, 00ecneunBaromero ONTHMalbHbIEe YCIOBUS BOJO-BO3AYIIHOTO PEXMMAa M HEOOXOIMMBIi
YpOBEHb MUTaHUs pacTeHHWH. B kauecTBe OCHOBHOIO KOMIIOHEHTA CyOCTPaTOB MIMPOKO MCIIOJNB3YETCs
BEpXOBOW TOp(d, 0OIATArOIINII BBICOKOW BIAro€MKOCTHIO, XOPOIIEH BO3IyXOIPOHHUIIAEMOCTBIO M
HU3KOH CTETIEHBIO Pa3JIOKEHHUSI.

B nmanHOM wWcciemoBaHWW TIpoBeneHa OIeHKa 3()(PEKTUBHOCTH pa3INMIHBIX CyOCTpaToB Ha
OCHOBE BEpPXOBOTO TOpda IMpH BHIPAINIUBAHUH CESHIEB CHOMUPCKOH KEAPOBOW COCHBI C 3aKpPBITON
KopHeBoi cucreMod. CpaBHUTENBHO TMPOAHAIM3UPOBAHBI TOKA3aTeId BCXOXKECTH, DHEPIHUs
MPOpPAacTaHysl, BHICOTA CESHIICB M Pa3BUTHE KOPHEBOM cucteMbl. [lomydeHHbIe pe3ysibTaThl ITO3BOJININ
onpenemuTh Hanbosee d(PPEKTUBHBIE COCTaBBI CYyOCTPATOB, CIIOCOOCTBYIONIIME YCKOPEHHOMY POCTY
cestHIIeB M (hOPMHPOBAaHUIO KAYECTBEHHOTO ITOCAJOYHOTO MaTepuana. PesynbTaTsl wccieoBaHUS
MOTYT OBITH HCIIOJIb30BAHBI JUIS ONTHMHU3AIMM TEXHOJOTMH BBIPALIMBAHUS CESHICB CHOUPCKOMN
KEJI[POBOM COCHBI B JIECHBIX MUTOMHHUKax 3amamHoro KaszaxcraHa W moOBBIIEHHS 3QQPEKTUBHOCTH
JIECOBOCCTAHOBHUTEBHBIX PaboT.

Knrwuesvie cnosa: cubupcruii xedp, Pinus sibirica, cmpamugpuxayus cemsn, sepxosoii mopgh
(Sphagnum mopd), cyb6cmpameo:.
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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 "NAGROQO". 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
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
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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 Number Leaf surface
age, day | height, cm subfameral knee, of leaves area, dm2 aboveground part, g
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
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.
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Table 2 — Cucumber harvest depending on the sowing period

Including by month, % o
. - — b 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.

N
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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
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.
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Table 3 — Temperature regime during the cultivation of cucumber seedlings

Temperature, °C
The growth phase of the air open around

daytime nocturnal pen g
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.

:'

M

Figure 3 — Growth and developm

i 31 o KN 3 ,.,4 ‘
ent of cucumber plants grown by direct seeding: vegetative stage
and flowering phase under open-field conditions

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
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.;

154



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 crathe mnpuBeneHbl JaHHBIE HMCCIEAOBAHUS IO OINPEAEICHHUI0 ONTHUMAJbHBIX CPOKOB
BBICJKH paccalbl MepcreKTHBHOro rubpuaa orypua Kypax F1 nnst BelpammBaHus B OTKPBITOM
rpyHrte. [Ipu npoBeleHNN SKCIEPUMEHTa YUUTHIBAINUCH MPUPOAHO-KITMMAaTHUECKHE YCIOBHsI 00JIACTH,
OmonormuecKkue O0COOEHHOCTH PACTeHHWH OTYpPIOB, a TaKXKe XapaKTepHble OCOOSHHOCTH THOpHia.
Haunbonee OnaronpusTHBIM MEPUOJOM JJIsi BBIpAIlMBaHUS paccaasl OrypHoB B ycioBusix 3KO
spisiercst Hadajo |l gekanel mas, yTo mo3BoJisieT 3QQEKTUBHO HCIIOIB30BATH TEIUIOBBIE PECYPCHI
permoHa s GOpPMHPOBaHMs ypoXkas. B HalleM perHoHe B OTKPBITOM TPyHTE HE CIeIyeT paHo
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BBICEBATh TPEOOBATEIbHBIC K TEIUTY PACTCHUS, TaK KaK UX HAOYXIIIMe CeMeHa MPH 3aTSHKHOU XOJIOTHON
BECHE 3arHMBAIOT B MOYBE, HE MPOpPACTasi, a B CIy4ae MOSIBIICHUS BCXOJOB OHH MOTYT IOTUOHYTH OT
MO3JHUX 3aMOPO3KOB. Tarkke HaJ0 Yy4YUTHIBaTh, UYTO CHayaja CEIOT CKOPOCIENbIC COpTa s
MOJy4eHUs] HanOoJiee paHHETro yposKas, a TIOTOM COpTa CPEIHECIIENBIX COPTOB, MOIOUPas CPOKH CEBa
TaK, 4TOObI ypoxaii ObII TOTOB KO BPEMEHHM UX MAacCOBOW mepepaboTku. JIeTHHE MOCEBbI YCI0KHEHBI
TEM, YTO KO BPEMECHH UX NPOBEICHUS MMOYBa CUIILHO Iepechixaet. [loaTromMy moss, npeaHa3HauYeHHbBIE
JUISl JIETHUX IIOCEBOB, HAJIO COJIEPKATh B YHCTOM OT COPHSIKOB M PBIXJIOM COCTOSIHWUH, NMPHHUMATH
Mepbl Il COEpEXKCHHS BIIard MPH MPEIINOCEBHONW MOATOTOBKE MMOJIS, WM MPUKPOYHMBATHL TOCEB KO
BpPEMEHH BBIMAJICHUS JTOK/S, UITH XKe IMOTUBHBIC YYACTKH OPOCHUTb.

TYHIH

Makanazna amblK TONBIPaK XarAaiblHAA ecipyre apHairaH nepcrnektuBaisl Kypax F1 kusip
TUOPHUIIHIH KOIIeTTEepiH OTBIPFBI3YABIH OHTAMNbl Mep3iMAepiH aHbIKTay OOWBIHINA 3epTTey
HOTIDKENepi KenTipinreH. 3epTrey OapbIChIHAA OHIpIAiH TaOWUFU-KIMMATTBHIK >KaFmaiiapel, KHAP
OCIMJIITIHIH OHOJIOTHSUIBIK CPEKICIIKTepl JKoHe TMOPHMITIH ©3iHIIK Kacuerrepi eckepiimi. barbic
Kazakcran o0nbICH JKaFAaibIHAA KUSP KOLIETTEPiH ocipy YIUiH eH KOJaljbl Ke3eH — MaMblp aibIHBIH
SKIHII OHKYHZITiHIH 0ackl eKeHi aHBIKTANBI, OYJ1 OHIpAIH JKbUTY PECYpCTapblH THIMJII Mai1anaHbllI,
OHIM KaJIBINITACTEIPYFa MYMKIH/IIK Oepei.

OHip ’kargaiblHIa aliblK TOMBIPAKTa XBUIYCYHTIII ©CIMAIKTEepAi epTe cebyre OomMaiifsl,
ce0ebi y3aKKa CO3BUIFAH CAKBIH KOKTEM/IE iCIHTeH TYKBIMIAP TOTBIPAKTA IIipill, OHII IMIBIKIANIB, ajl
KOKTEIl IIBIKKAH JKaFjaiia Kell KOKTeMIi YCIKTepJAeH 3appaam mieryi MyMkiH. COHBIMEH KaTtap, €H
QIIBIMEH epTe MICETiH copTTap ceOilim, epTe oHIM any Ke3aelemi, KEHiH opTamra IiceTiH copTTap
cebineni. CeOy Mep3iMaepiH OHIMAI Kammail ©HAEY YyaKbITbIHa COWKeC KeJNEeTiHAEW eTill IyphIC
XKOcHapiay Kaxer.

JKasrpl ericrepai Kyprizy TONBIPAKTHIH KaTThl KypFayblHa OailIaHBICTHI KypHeleHe TYCEei.
CoHJIBIKTAH JKa3Fbl €TiCKEe apHAIFaH AIKANTapbl apaMmIIenTep/eH Ta3a, KOICHIThUIFAaH Kyile ycTay,
eric alAbIHAAFbl NaibIHIBIK Ke3iHIe bUIFAJIABI CaKTay MIapalapblH KOJJaHy, Hemece ceOyni KayblH-
IIAIIBIH YaKbIThIHA COMKECTEH/IIPY, COHali-aK cyapMalibl JKkepiiepie albiH aja cyapy KYMBICTapbIH
KYPrizy KaxKer.

YK 630*%111

CaraeB AJK., maructp

HAO «3anagno-Ka3zaxcranckuii arpapHo-TeXHHYecKUil yHUBepcuTeT uMeHH YKaHrup xaHay,
r. Ypaiabck, yi. Kanrup xana 51, Kazaxcran

AHAJIN3 CTPYKTYPbI, TUHAMUKHA U BAJIAHCA YIVIEPOJA JIECHOT'O ®OHJIA
3AITA/THO-KA3AXCTAHCKOU OBJIACTH

AHHOTALIUA

B craTtbe mpencraBieH KOMIUIEKCHBIN aHaIU3 CTPYKTYPHI, JUHAMHUKH M YTIIepoAHOTo OanaHca
nmecHoro Qouna 3amamHo-Kazaxcranckoir obmactu (3KO), OCHOBHYIO 4acTh KOTOPOTO COCTaBIISIOT
YHUKaJIbHbIC TIOMMEHHBIC Jieca JONMHBI pekn Ypan. Ha ¢oHe mporpeccupyromero H3MeHEHHs
KIIMaTa W KartacTpopuIeckoro MajoBOJbS B pPErvHoHe HaAONIONaeTcs CTPYKTYpHas Jerpaiaius
TYTaifHBIX JIECOB, CHIDKEHHE MOJHOTHl HACKACHUH M KPUTHUECKOE YXYALICHHE ECTECTBEHHOTO
CEMEHHOTO BO300HOBIJICHHSI OCHOBHBIX JIECOOOPa3yIONIMX MOpPOJ, TaKMX Kak Oy0 depemrdaThiid
(Quercus robur). Mcmonb3ys marepualibl TOCyAapcTBeHHOTo JecoycrpoictBa (1992-2020 rr.) u
JIAHHBIE TOJICBBIX TeO0OTAaHUYECKUX WCCIEJ0BAaHUN, OIEHEHbI TEKYIIHE 3amachl OPTaHHYeCKOTO
yraepona (mo 150-250 Tt C/ra B 3aBucuMocTH OT Tumna HacaxjeHui). [locpencTBoM ciieHapHOTO
MoJieiMpoBanus  (BKJIFOYas wMCmosb3oBaHue pacdetHbix Mmoneneir EX-ACT u  CBM-CFS3)
CIIPOTHO3MPOBAHA JTUHAMHKA CEKBECTPAIlMM MapHUKOBBIX r'a30B. PaccMOTpeHBI TpU MOTEHIMATBHBIX
ClleHapusi  yOpaBieHUs JiecHhIM  (GoHAOM: 0a30BbI  (MHEPUMOHHBINH), WHTEHCH(HUKALUSL
JIECOBOCCTAHOBJICHHSI M KOHCEPBAIMS C BBIJICICHHEM JIECOB BBICOKOI MPHPOIOOXPAHHOMN IIEHHOCTH.
[Tokazano, 4to 0€3 BOCCTaHOBICHHS THIPOJOTHYECKOTO pEKHMa PEKH Ypadl ¥ MHUHUMH3ALUU
AHTPOIIOTEHHOTO BO3ACHCTBHS pealn3alus KIMMAaTHYECKOTO IMOTEHIMANA JICCHBIX JKOCHCTEM Kak
YIJIEPOAHBIX CTOKOB HeBO3MOkHA. ClieHapuil cTporoil KoHcepBalMM NMpH3HAH HanboJiee HaleKHBIM
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MEXaHHU3MOM TIPENOTBPAIICHUS MAacIITa0HOW IMHCCHU HCTOPUYECKOTO YTIIepojia U3 aJUTFOBHAIBHBIX
MIOYB.

Knroueevie cnoesa: necnoii ¢ono, notima pexu Ypan, yenepoOwwviii OAnamc, cexsecmpayus
yenepooa, oespadayusi 1ecos, 1eco80CCmanosienue, usmeneHue 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.

BBenenue. Ha ¢one cTpeMuTebHO pa3BUBAIOIIETOCS TII00ATBHOTO N3MEHEHHS KJIMMaTa PoJib
JIECHBIX 3KOCHCTEM KaK OCHOBHOI'O HAa3eMHOT'O pe3epByapa OpraHW4ecKoro yriepoja mpuoOperaer
OecrperneIeHTHOe, CTpaTernuecKoe 3HaueHne U1 BBDKMBaHUs Orocdepsl. Jleca miaHeTsl BBIMOIHAIOT
CIIOKHYIO, MHOTOKOMIIOHEHTHYIO KJIMMAaTH4ecKyl0 (QYHKUWIO: OHHM HakKalIMBalOT YIJEpox B
MHOTOJIETHEH ApeBECHHE, HENMPEPBHIBHO IOTIJIOMIAIOT YTJIEKHCIBIA Ta3 B Ipolecce (OTOCHHTE3a U
NepepacnpeestoT OpPraHMYecKOe BEUIECTBO B IIOYBEHHBIE TOPHU30HTHI, BBICTYNAas TEM CaMbIM
MOIIHEHIIINM €CTECTBEHHBIM 0y(epoM MpOTHB aHTPOIIOTeHHON IMUCCHU MAPHUKOBBIX ra3oB [1; 2]. B
KOHTEKCTE MEXTYHApPOJHBIX 00s3aTeNhCTB, 3aKPEIUIeHHBIX B [lapmkCKOM coTNamieHuu, U MPUHITON
[IpaButensctBom PecmyOnmku Kazaxcram B 2023 romy «Crpareruu JOCTHXKEHHUS YTIIEPOIHON
HelitpanpHOCTH PecnyOnmuku Kazaxcran mo 2060 roma», ceKTop 3eMIIETIONB30BaHUS, W3MEHEHHS
3emiienoiib3oBanus U JiecHoro xossiictBa (LULUCF) oduimansHo paccmarpuBaercsi Kak OIHMH M3
KJIFOYCBBIX MEXaHM3MOB MUTHTAIMH KIMMATHIECKHX u3MeHenuii [1; 3; 4].

CormacHo aMOWIIMO3HBIM HAIMOHATBHBIM IensiM, KazaxcTaH HaMepeH yBETHYHUTH OOIIYIo
JIECHCTOCTh CBOEW Teppuropuu 10 5%, 4to TpeOyeT peanm3aliy KOJOCCAJIbHBIX MO MaciTady
MEpONPHUITHI 1O JIECOBOCCTAHOBJIICHUIO, OOJIECEHUIO M MEPEeCMOTpPY MapagWrMbl YIpPaBICHUS
CYILECTBYIOIINM JIeCHBIM (hormoM [4; 5].

Ocoboe, COBEpIICHHO YHUKAIbHOE MECTO B CTPYKType JjecHoro ¢onaa PecmyOnuku
Kazaxcran 3aHMMaiOT MOWMEHHBIE Jieca SKCTPAapUIHBIX M CEMHAPUAHBIX 30H, K YHUCIY KOTOPBIX
otHocutTcsl 3amagHo-Kazaxcranckas o6Omacte (3KO). SBnsisck TUNWUYHBIME WHTPa30HATLHBIMH
9KOCHUCTEMaMH, MPOIBETAIONIMMHI B YCIOBHUSIX JKECTKOTO JIMMUTHUPOBAHUSI aTMOC(PEPHBIX OCAJIKOB 32
CUeT JOCTyHa K PEYHBIM W TPYHTOBBIM BOAaM, OHH (OPMHPYIOT BaKHEHIINE pEPYrHyMBI
O6ropa3sHo00Opa3usl U BHICTYMAIOT KPUTHIECKH BAXXHBIMH y3JaMH PETHOHAIBHOTO OMOTEOXUMHYECKOTO
yraepogHoro mwkina. B 3amamno-Kazaxcranckodd o0nacTu TOCYIapCTBEHHBIH JieCHOH (QoHA B
MONABJISIOIIEM  OONBUIMHCTBE  TPEACTaBieH  TyrailHbIMH  (MOWMEHHBIMH)  JIECOMOKPBITBIMHU
TEPPUTOPHUSIMH, y3KOH JICHTOW MPOTSHYBIIMMICS BJOJh PEYHBIX Teppac OacceitHa peku Ypain. OTu
JIECHBIE MAacCCHUBBI, HCTOPUYECKH CIY)XKMBIIME HAJESKHBIM €CTECTBEHHBIM OaphepoM MpPOTHUB
HACTYMAIOMIETO ONYCTHIHUBAHUS, BETPOBOW OPO3MM W JIETPAJald CTEMHBIX JaHImadToB, B
HacTosilllee BpeMsl  HaXONATCS  MOJ  KyMYJISTHBHBIM  BO3AEHCTBHMEM  IIEJIOTO  KOMILIEKca
pa3pymmTenbHBIX  cTpecc-pakTopoB. B mx dWmcme —  karacTpoduueckoe — M3MEHEHHe
THPOJIOTHYECKOTO peXUMa PEeKH, MacIiTaOHOE aHTPOMOTeHHOE 3arpsi3HeHHe U OecrpelefieHTHBIE
KIuMaTHueckue anomanuu [7; 8; 9; 10].

CoBpeMeHHbIE JlTaHHBIE, arperupoBaHHble MeKNpPaBUTENbCTBEHHOM TPYIION 3KCIEPTOB IO
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n3MmeHenuto kimmara (MI'OUK), HeonpoBepKUMO CBHIECTEIBCTBYIOT O TOM, YTO TPOTPECCHPYIOMIast
apunpMzamysl  KIuMara Ha  OOMMPHBIX  TpocTpaHcTBax  LleHTpanbHOH A3WM  HEYMOJIMMO
COIPOBOJK/IACTCSI POCTOM YAacTOTHl W HHTEHCHBHOCTH OSKCTPEMAIBHBIX 3aCyX, paIvKaIbHBIM
M3MEHEHNEM PEKMMa BBINAJICHNS OCAJKOB U CTPEMUTENBHBIM HCTOLIEHHEM KaK ITOBEPXHOCTHBIX, TaK
¥ TO/I3eMHBIX BOJHBIX PeCypcoB.” B 9THX JKECTKHX peausX MOMMEHHBIC jeca Ypama ykKe CeroHs
JIEMOHCTPUPYIOT SIBHbIE U TPEBOXKHBIC NPU3HAKHU TTyOOKOW CTPYKTYPHOH Nerpajganuu: HaOmogaercs
MOBCEMECTHOE CHW)KEHHE TIOJIHOTHI JPEBOCTOEB, MACIITA0OHOE YChIXaHHE KPOHOBOT'O TIPOCTPAHCTBA, a
TaKkXKe KpaiiHe omnacHas C TEeHETHYeCKOM TOYKHM 3pEHHS CMeHa CEMEHHOTO BO300HOBJICHHS Ha
BeretatuHoe.” [10106Has MaciTaGHast TpaHC(OPMALHS JIECHBIX KOCHCTEM HEH30EKHO BICUET 3a
co0o# KapIUHAIbHOE H3MEHEHHE X yriepoaHoro Oananca. [lepexoj JIecoB U3 COCTOSIHUSI aKTUBHOTO
nornoTutens (YriiepoJgHOTO CTOKa) B CTAJAMI0 €r0 MCTOYHHUKA, 0OYCIOBJICHHBI THHEHHEM MEpPTBOU
JpeBECHHBl W YCWJICHHOW MHUHepaiu3auueil OOHa)KeHHBIX TOYB, MPEACTaBIAeT COOOH OOHY U3
HanboJIee CEPhE3HBIX U CKPBITHIX YIPO3 JUIsl peTHOHATBHON KIIMMaTHYecKoi crabuipHocTH [12; 13].

HecmoTpss Ha Hamuuume MacCMBOB Pa3pO3HEHHBIX NaHHBIX MO TaKCalM{ JIECOB 3amaaHo-
Kazaxcranckoii obnmacth M myOiMKanuio OOIIEHAMOHAIBHBIX KaJacTPOBBIX OLEHOK ITYJIOB
MApHUKOBBIX T'a30B, KOMIUIEKCHBIN, IETATM3NPOBAHHBIA aHAJIM3 YIIIEPOAHOTr0 OanaHca crieu(uIecKu
JUISL TIOMMEHHBIX JIECOB JOJIMHBI PEKH Ypal OCTAaeTCss HEIOCTATOYHO NMPOPA0OTaHHBIM B HAYYHOM
auteparype. OLEHKa 3amacoB yriiepoja ¢ BBICOKOH CTENEHBIO JOCTOBEPHOCTH TpPEOYeT CIIOKHOM
MHTETPAlli KJIACCHYECKUX JIECOBOJCTBEHHBIX JAHHBIX C COBPEMEHHBIMH, BaJHIAHPOBAHHBIMH
ouoreoxumudeckumMu MoaeasiMu (takumu kak EX-ACT, CBM-CFS3) [1; 11]. CymiectByronmii Ha
CETOAHSAIIHMI JIeHb NMPoOeI B 3HAHUSX HE MO3BOJIET B MOJHOM Mepe HaydHO 0OOCHOBATh CTPAaTErHH
YTJIEPOTHOTO MEHEPKMEHTa U 3((GEKTHBHO IPHUBIIEKATH IIEJIEBOE KIMMATHIeCKOe (PMHAHCHPOBAHHUE B
paMKax MEXaHH3MOB ITOOPOBOJIEHBIX U 00S3aTENBHBIX O()CETHBIX MPOEKTOB, YTO KpaifHe HEOOXOIUMO
JUISl COXPaHEHUS STHX YHHKAJbHBIX JIAHAIA(TOB.

Hacrosimast craThsi HampaBlieHa Ha BCECTOPOHHUM, WCYEPIBIBAIONIMN aHAIU3 CTPYKTYPEI,
JVMHAMHUYECKOH TpaHcopmanuu u OamaHca yriiepoga JecHoro ¢onma 3amamgHo-Kazaxcranckoin
obnacTu.

MatepuaJjbsl 1 MeToAbI HccaeqoBaHusi. OCHOBHBIM OOBEKTOM HACTOSILEr0 HCCIEIO0BaHUS
BBICTYIIAET TOCyIapCTBeHHBIH JiecHoW (oun 3amamno-Kazaxcranckoit obmactu (3KO), kimroueBbiM,
CHCTEMOOOPAa3yIOIUM CTPYKTYPHBIM 3JIEMEHTOM KOTOPOTO SBJISIFOTCS IOWMEHHBIE (TalepeiiHbIe) Jieca
JOJIMHBI TPaHCTpaHUYHOH peku Ypai. Ilo opuumansHeIM JaHHBIM TOCYAapCTBEHHOTO ydeTa JIECHOTO
¢onga Pecnybnuku Kaszaxcran, oOmast miomaap 3eMens JiecHoro ¢onaa B 3ananHo-Kazaxcranckoit
obmactu cocrasisier 217 Thicsd rexktapoB [4, c¢. 115]. I3 HUX HEMOCPEICTBEHHO MOKPHITAS JECOM
Ionaapb oneHuBaercs B 88 Tricsu rekrapos [4, c. 116]. ['eorpaduyecku TeppuTOpuUs UCCIICTOBAHUS
pacrioyio’xeHa B 30HE C PEe3KO KOHTHHEHTAJIbHBIM, 3aCyLUIMBBIM KIMMaToM. JlaHHas TeppuTOpHA
XapaKTepU3yeTCsl IKCTPEMAJIbHO BBHICOKUM TEPMHYECKHM (OHOM B JIETHHH MEPHOJ, BBIPAKEHHBIM
nepunuTOM aTMOC(EpHOro YBIAKHEHHS U CTAaOMIBHO BBICOKOH YacTOTOW aTMOC(EpHBIX |
MOYBEHHBIX 3acyx [2; 10].

IlotiMmeHnHble Jleca Ypasia, TPENCTaBIAIONMHAE COOOW CIOXKHBIE TYyTrailHBIe pacTUTEIbHBIC
KOMIUTEKCHI, PAcIIONIOKEHbI M0 HAATOWMEHHBIM TeppacaM PeKH M 00JagaloT Hecopa3MEpHO BBICOKUM
JUTS apUIHOM 30HBI BUAOBBIM OHOpa3sHooOpasueM. JJOMUHHPYIOMNME Jeco00pa3yomuMe TOPOIaMH,
(hOpPMHPYIOIMIMMH OOJIMK DTHX SKOCHCTEM, SBISIOTCS ay0 uepermyarsiii (Quercus robur L.), Tomoms
4yepHbIil win ocokopk (Populus nigra L.), Tomons Genbrit (Populus alba L.), Bs3 rnagkuii (UImus laevis
Pall.), uBa Gemas (Salix alba L.), a Taxxe pasmuunsie Bus! sicens (Fraxinus) u kmena (Acer) [4; 9].
Crnenn¢uka MpoOCTPAaHCTBEHHOTO PacHpeleIeHUs] U CYKIICCCHOHHOW TUHAMUKHU STHX IOPOJI JKECTKO
JeTepMUHUPOBaHA MUKPOpPENbeoM PEUHOM MONMBI, IPaHyJIOMETPUIECKUM COCTABOM aJUTFOBHATBHBIX
OTJIOKEHHH U, UYTO HauboJiee BaXKHO, PEKUMOM MaBOJIKOBOT'O 3aTOILICHHSI.

OyHIaMEHTAIFHOW AMIMPUYECKOH OCHOBOHM AJisl TIIyOOKOTO aHann3a MaKpOCTPYKTYpBl U
MHOT'OJIETHEH TMHAMUKH JIECOKPBITHIX IUIOLIAJCH MTOCTYXHIIN arperupoBaHHbIE MaTepHalibl 6a30BOr0
necoycTpoiicTBa. B mccnenoBaHue ObUIM BKIIIOYEHBI PETPOCHIEKTUBHBIC TaKCALMOHHBIC AAaHHBIE TIO
coctosiHuio Ha 1 sHBaps 1992 roma m coBpemeHHble MaccuBbl AaHHBIX Ha 2016-2020-e roawi, uro
MO3BOJMJIO OTCIEAWTh H3MEHEHMS Ha NPOTSHKEHWH MOYTH TPUALATHIETHETO NepHoAa. AHalu3
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MPOBOJTUIICSI B CTPOT'OM COOTBETCTBHH C JICHCTBYIONMMHU eIMHBIMU [IpaBuiamMu yueTa JIECHOTO GoHIa
Pecniy6mmkn  Kazaxcran u npodWIBHBIME HHCTPYKLIMSMH TPOBEICHHSA JiecoycTpoiicTBa. Jlmms
MPENU3NOHHON JIeTaN3alMy CTPYKTYPHBIX MapaMEeTPOB U BBISBICHHUS CKPBITHIX 3aKOHOMEPHOCTEH
pocta HacaXJICHHU TOMOJII YEPHOTO JONOJHUTEIHHO HWCIONIB30BAINCH MaTepHabl HATYPHBIX
MOJICBBIX MCCIICIOBAHHIA, B paMKaX KOTOPBIX OBLIM 3aJI05KE€HBI PENPE3CHTATUBHBIC MPOOHBIC TUIOIA/IH.

Martemaruueckasi OIICHKA IyJIOB 3alacoB yIiiepoja U JUHAMUKH TIOTOKOB MAPHUKOBBIX T'a30B
0a3upoBaNach Ha CIOXKHON WHTErpaluy TPaJUIUOHHBIX OHOMETPUYECKUX METOJOB C MIOOANbHBIMU
KOHBEPCHOHHBIMH KO3 (GHUIIMEHTaMHU, CTPOT0 PEKOMEHIOBAHHBIMU PYKOBOISIIUMH IPHUHIIAIIAMH
MeKnpaBUTEIbCTBEHHOM MPyMIThI SKCIEPTOB 10 u3MmeHenuto kiaumata (IPCC) [1; 4].

OOumii 3amac opraHuyYeckoro yriepoja B ecHoi sxocucreMe (¢, ) ACTEPMUHUPOBATICS
KaK MHTErpalibHas CyMMa KJIIOYEBBIX pe3epByapoB (IYJIOB):

Chotal = Grgh + Cbgb + Caom + Ciom

rae: “agb __ yriepon HamseMHON (uTOMacchl (BKIIOYAs IPEBECHHY CTBOJIOB, BETBEH, KOPY H
JIUCTBY);

“bgb __ yriepon moxsemuolt pUTOMACCHI (APXHTEKTYPa KOPHEBBIX CHCTEM);

Cﬂ‘ﬂm

yIAepo MEPTBOTO OPTaHUYECKOTO BEIIeCTBA (KPYITHBIH Balle)KHHUK, CTOSIYUI
CYXOCTOH, JIECHAS MTOACTIIIKA);

“E0M. __ [oyBEHHBIM OpraHMYecKuil yriepon (ucciaenyemblii Ha riyouny o 30-100 cm B
3aBUCHMOCTH OT T€HETHYECKOTO THUITA AJUTFOBUAIBHBIX MTOYB).

Hdus  yrmyOneHHOW ONIGHKM JUHAMHUKH YIrJlepoJHOro OamaHca M MHOTOBapHaHTHOTO
CIICHAPHOTO MOJOCIMPOBaHUA IMPUMCHAINUCH CIHCIHUATIU3UPOBAHHBIC IIPOTPaMMHBIC KOMILICKCHI EX-
ACT (Ex-Ante Carbon-balance Tool) u CBM-CFS3 (Carbon Budget Model of the Canadian Forest
Sector) [1; 11]. MozenupoBaH¥e yriIepoaHOTO OF0KETa OCYINECTBIISIIOCH I TPEX KOHIIENTYaIbHBIX
CIICHapHEB JIECOIOJIb30BaHus: 0a30BOT0, HHTEHCH(DHUKAIIMH JIECOBOCCTAHOBIICHUS M KOHCEPBAIIUH.

PesyabTratbl uccaenoBanus. IloiiMeHHbIE Jieca [OJWMHBI pEeKW Ypala, HECMOTps Ha
KXKYIYIOCS CTaOWIBHOCTD, JIEMOHCTPHPYIOT KpaifHe CIOXKHYI0, HANpPsHKEHHYH MPOCTPaHCTBEHHO-
BPEMCHHYI0 JMHAMHUKY, KOTOpas TECHO M HEPa3pPhIBHO CBs3aHA C KAaTaCTPOPHUUECKUM H3MEHEHHEM
KIIMMATHYeCKUX W THIAPOJIOTHYECKUX (DakTopoB B peruoHe. [myOokuii aHaIU3 JIeCOYCTPOUTEIHHBIX
JAHHBIX 33 24-JEeTHUI TepHoj BBIABUI CYIICCTBEHHBIC, MECTaMH HEOOpATHMBIC CTPYKTYPHBIC
MIEPECTPONKN B IOMHHUPYIOIINX PACTHTENBHBIX (OpManusaxX. Y CTAaHOBIEHO, YTO 33 aHAIH3UPYEMBIi
nepuoj o0mas Ionaab MOWMEHHBIX JyOpaB B 3anaaHo-KazaxcraHckoit o0sacTv COKparuiach Ha
98,7 ra (4uto cocTaBiseT BechbMa TPEeBOXKHBIE 4% OT UX MCXOIHOH IUIOMIAINA B PETHOHE).

CoBpeMeHHbIC AyOpaBhbl Ypajia MpeICTaBICHbI MPEUMYIIECTBEHHO YUCTHIMH, OJHOSPYCHBIMH
npeBocTosiMu. KpaiiHe HacTopakmBaromuM (GakTOpOM SIBISETCS TOTajJbHAs Aerpanarys mporiecca
€CTECTBEHHOTO BO30OHOBIICHHSI: €CTECTBCHHOE CEMEHHOE B0300HOBIEHHE Q. robur opuimansHbIMu
MaTepHalaMH TAKCAIMH TPU3HAHO HEYJIOBIETBOPHTENBHBIM HIM TMOTHOCTBIO OTCYTCTBYIOIIMM.” B
BO3PACTHOM CTPYKTYpE JECOKPBITHIX TUIONIAJCH a0COMIOTHO U OE30TOBOPOYHO JOMUHUPYIOT CIIENEBIE U
MIEPECTOWHBIE HACAXKICHHUS, BOCIIPOU3BOINMBIEC HCKITIOYNTEIHHO MTOPOCIEBEIM IIyTeM (BET€TaTHBHO OT
CTaphIX IHEN).

CyImecTBeHHBIM BKJIaJ B (OPMHpPOBAHHWE PETHOHAILHONH OHOMAcChl TakKe BHOCHT
HacaxaeHus sicens (Fraxinus), KoTopbie TPAAUIIMOHHO 3aHUMAIOT XOPOIIO YBJIAKHEHHBIC, OOTAThIC
AJUIFOBUEM  YUAaCTKH noiimel. Kak moka3bsIBaroT JaHHbIC PICCJICI[OBaHI/Iﬁ, SICCHEBBIC HaCaXXIACHHA
CHOCOOHBI IEMOHCTPHPOBATh BBICOKME TOKa3aTelH YIEeNbHOUN cexBecTparuu (mo 1,7 ToHH yriepona
Ha TEKTap B rojJ B akTHUBHOW (asze pocta). OmHAKO MPEACTABUTEIN JAHHOTO POJia IOJBEPIKEHBI
BBICOYAMIIIEMY PUCKY MAaTOJIOTHYECKOTO YChIXaHUS U3-3a TYOUTEeNbHOW KOMOWMHAIINY KIIMMATHIEeCKOTO
cTpecca U OMOTHYECKUX (PaKTOPOB.
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Tabnua 1 — PacnpeneneHne IoMmaay TOMHHHPYIOLIUX JIECOOOPA3yIOIIUX TOPOA B MOiME peKu
VYpai u ux yriepo1oeMKocTb (yepeaHeHHble aaHubie) [4; 11]

. VY nencHBIN
Aot B ITpeoOmamarommin Cpenpmit 3anag BKJIAI B
JlecooOpasyromasi | MOKPBITON JIeCOM P T CTBOJIOBOH CEKBECTDALIIO
nopoja ILIOIIAAH TOUMBI JIPEBECHHBI palt
%) BO300HOBIIEHUS (*/ra) yriepoza
0 (t C/ra/ron)
Jly6 uepenrgaTsiii ok BereratuBHoe i i
(Quercus robur) 35-40 (mopocneBoe) 120-180 1.2-15
Tononp YepHbIi _ Cemennoe /
(Populus nigra) 25-30 BereratuBHoe 250 - 465 2,0-35
’IceH"SS;r;"X'”US ~10-15 CeMenrHoe 100 - 140 15-17
(5;1;521;‘?3";) ~10-12 Cemennoe 90 - 130 09-11
125:;“:0;?5 ~5-10 CMeImanHoe 70 - 110 0,5-1,0

Jlecnoit ponn PecrryOnmku Kazaxcran B mesroM JEOHAPYET KOJOCCATLHBIN 00hEM yTiIepoaa —
oonee 718 muH ToHH CO2-3kxBuBanenTa [4, c¢. 210]. C ucnonap30BaHUEM HHCTPYMEHTOB YTIIEPOIHOTO
kanpkynsaropa EX-ACT 1 HanMOHANBHBIX METOJIWK ObLIA IPOBENICHA CTPOTasi KOMIIApaTHBHAS OLIEHKA
TpeX MOTEHUMAIBHBIX CLIEHApueB BeAeHUs jJecHoro xo3siictea B 3KO Ha Omwkaiiiiee aecsTuieTne
(Tabnuia 2).

Tabnuma 2 — TlporHo3Hbie mapaMeTphl 3aMacoB U MOTJIONICHHS YIJepoaa B MolMeHHbIX Jiecax 3KO
TIPH PeaT3aIiy Pa3InyHbIX CIIEHAPHUEB JIECOMOIb30BaHHS.

[Ipornosnoe

Cuenapuit
JIeCOyIpaBIICHHUS

OnucaHue ynpaBlIeHYECKUX
MEpONpUsATUI

Cpeanuii 3anac
C B oKOCHCTEME
(1/Ta)

Exerommoe
TTOTJIOLICHUE
CO2 (1/ra/ronm)

HU3MEHCHHE Mysa
3a 10 mer
(teICc. T CO2)

bazoBblit
(MHEPIIMOHHBIIT)

CoxpaHeHHe TeKYLINX HOPM
JIECOYCTPOMCTBA
(canuTapHble pyOKH, pyOKH
yxona). [lonnepxanue
€CTECTBEHHOT'O POCTa
JIECOMTOKPBITOM IJIOIIA/IN.

150 - 200

2,0-30

+20-30

WNaTtencupukanus
BOCCTAaHOBJIEHUS

AKTHBHO€ UCKYCCTBEHHOE
oOnecenue (11eaeBo
nokasarens st 3KO:
mocaaka 4,8 TeIC. Ta B

paMKax HaluOHAIBLHOTO
IJIaHa MOCaIKU 2 MIIpA
nepeBbeB o 2025 1.).

200 — 250

3,0-4,0

+ 40 - 60

Konceparus
(coxpaneHue)

Kectkoe orpannuenue
TMOOBIX pyOOK, IPHOPHUTET
BBIJICJICHUS JIECOB BEICOKOI

MIPUPOAOOXPAHHOMN
unennoctu (JIBIILI), ctporuit

MOHHUTOPHHI IIPOLIECCOB

YCBIXaHHSI.

180 — 220

15-25

+15-25

CornacHo TMOJy9eHHBIM aHATUTHYECKAM JTAaHHBIM, WHEPUUOHHBIM (0a30BbIi) cleHApHd
o0ecrieunBaeT JIHMIIbL YMEPEHHBINA YIICPOIHBIN CTOK, KOTOPBIM HECMOCOOCH pPajMKaIbHO W3MCHUTH
KIIMMAaTHYeCKyr0 KapTuHy peruoHa. CueHapuii «VHTEHCHU(UKAIMSI BOCCTAHOBIEHHUS» 3aKOHOMEPHO
ACMOHCTPUPYET HaWBBICIITUM noTeHI a1 KJIIMMaTH4eCKOM MHUTHUTallUuU. Tem nHe MCHEC, UICKYCCTBCHHOC
JIECOBOCCTAHOBJICHIE HEM30EKHO COMPSDKEHO C HaYaIbHBIMU (KPaTKOBpPEeMEHHBIMHU) BeIOpocamu CO2

160



U3 TOYB.

O6cyxneHue. BeisiBIeHHBIE B X0/1e A€TAILHOTO aHAN3a TPEBOKHBIE TEHACHIMH JIeTpaJalin
necHoro (OHAAa KaTeropudeckd HE MOTYT PacCMaTpHUBATHCS B OTPBHIBE OT KPHU3HCHOI'O COCTOSIHUS
TUAPOJIOTMYECKOr0 PEXUMA PEKU Ypal. Ypal UCTOPUYECKH SBIIIETCS TJIABHOM JKU3HEHHOM BOJHOU
apTepuell peruoHa, OJHAKO B IMOCIEAHUE IECATWIETHS pEeKa MWCIbITHIBAET OeCIpeleeHTHOE,
karactpoduueckoe ManoBobe.” XPOHMUECKOE CHIDKCHHE YPOBHS IPYHTOBBIX BOJ M NPEKPAIICHHE
PEryJsIpHBIX BECEHHMX pa3IMBOB BEAyT K TIJIyOOKHMM, 4acTO HEOOPATUMBIM CHH3KOJIOIMYECKUM
TpaHcpopmanusiM JanamadTa. Biaxxseie moiiMeHHbIe TOYBBI 00JaJa0T BRIJAIOIECHCS CIIOCOOHOCTHIO
CBSI3bIBATh M HAJIC)KHO XPAHUTh KOJIOCCATBHBIE 00BEMBI IOYBEHHOTO Opranndeckoro yriaepona (SOC),
(U3MUECKN ¥ XUMUYECKH 3alIHIIas ero OT OBICTPO MUKPOOHOM Aerpagauud. nTensHOe ocyieHue
MOWMBI 3aIlyCKaeT MPOLECChl HHTEHCUBHOW aj’paliyd TIYOOKHX TIOYBEHHBIX TOPHU3OHTOB. ITO
HACBHIILICHHE KHUCIOPOJOM PpEe3KO M MHOTOKPAaTHO YCHJIMBAeT MHKPOOHYI0 MHHEPaIM3aLuio
THICSYEIICTUSIMA HAKOIUIGHHOW OpraHWKW, 4YTO (PU3MYECKM IpeBpallacT MOWMEHHYI0 IOYBY U3
HaJIeKHOTO pe3epByapa yriepoja B KOJOCCAIbHbBIN, aKTUBHBIM MCTOYHHK MaCCHPOBAaHHBIX BHIOPOCOB
YIJICKHCIIOTO Ta3a M 3aKUcHu a3oTa B armocdepy [12; 15].

Kpome Toro, mporpeccupymomnias apuau3anys OpsSMO HIPOBOLUPYET TaK Ha3bIBaeMOE
«OCTEITHEHUE» JIECHBIX MACCHBOB — WHBa3HMI0 KCEpO(HUTHBIX CTENMHBIX BHJIOB TOJ MOJOT
neca.JleTanbHbIM aHAIU3 J1eco00pa3yoUMX IPEBECHBIX MOPO BBIIBII KPAaHIOI I'€TEPOreHHOCTh MX
(DU3UOIOTHYECKUX PEaKIUil Ha IPOUCXOAAIINE KIMMaTHYeCKHE U3MEHEHHs. B yclIoBUsIX coUeTaHHOTO
IKOJIOTHUECKOTO  cTpecca  siceHb  (Fraxinus)  mposBisieT  HAaWBBICIIYIO,  MATOJOTHYECKYIO
YYBCTBHTEJILHOCTh K TOYBEHHBIM 3acyxaMm. Jly0 uepemrdarslii W BSI3 TaKkKe JACMOHCTPUPYIOT
BBIPQ)KEHHbIE HETAaTHBHBIE POCTOBBIC PEAKLMU HA BOIHBIM AeduIUT. DKOJOrMYecKas yA3BHMOCThb
JIECOB PEKH Ypal MHOTOKPATHO YCHJIMBAETCS MOIIHBIM aHTPOIIOTEHHBIM XUMHUYECKUM 3arps3HEHHEM
MTOBEPXHOCTHBIX U TPYHTOBEIX Box [7; 8].

TmarenbHas OLEHKa TPEX CMOJAEIMPOBAHHBIX CLIEHAPHEB yNpaBieHus JiecHbIM ¢ongom 3KO
HEYMOJIIMO JIEMOHCTPHUPYET, YTO TPAJAUIMOHHAS TapaaurMa 0a30BOTO JIECOYCTPOHWCTBA aOCOIFOTHO
HE CIOCOOHA KOMIIEHCHPOBATh T€ TMTaHTCKHE MOTEPH YIJepoJa, KOTOpBIE BBI3BaHbI JAerpajnarnueit
HacaxJeHnid. [IporHo3mpyemsbrii crmabblii  TPUPOCT MOXET OBITh MTHOBEHHO HHBEIHPOBAH
MaclTaOHBIMKA ~ TIOKapaMH WM SIHM300THAMH  HaceKoMbix-Bpeaurtenedd [2; 13]. Cuenapwmii
«MHTeHCHpHKALUS BOCCTAHOBJICHUS» TEOPETHUECKH CIIOCOOEH YJBOUTH MOTJIOTUTEIBHBIA MTOTEHIHAI
peruona [4; 5; 11]. OpHako mnpakTHYECKas pealH3alds O3TOr0 CLUEHApPHs CKPHIBACT PHCKH
MaylaIanTalluy, TpeOysl MUCIIOJIb30BaHUsI OMOTEXHOJIOTUH M paliOHUPOBaHHOTO Marepuana. CreHapuit
«KoncepBauus» ¢ xectkuMm ¢oxycoM Ha Bbiaenenue JIBIIL[ mpencraisieTcsi KpUTUYECKH BasKHBIM
JOTIOJTHEHUEM K TMporpaMMaM JIECOBOCCTAHOBJICHHWSI JJISl TNPEAOTBPAILCHUS 3allIOBOM OMHUCCHUHU
HCTOPHYECKHUX 3anacoB yriepoaa (1o 220 T C/ra) [4; 15].

3akmouenue. JlecHoit  ¢onx  3anmagHo-Kazaxcranckoit — oOmact,  (opMupyeMbIi
[PEUMYILIECTBEHHO YHUKAIBHBIMU MOMMEHHBIMH JIECAaMH AOJIMHBI PEKH Ypal, HPEencTaBiisieT coOon
CIIOKHEWIIYI0 3KOCHUCTEMY, HWTPAIOIIYI0 POJb KPUTHYECKH Ba)KHOTO OJKoJormyeckoro Oydepa B
PETHOHAIBHOM YIVIEPOAHOM LHMKJE. AHaJIN3 NEMOHCTPHUPYET MOIUHEHIIYIO0 Nerpajaluio TyralHbIX
KOMIUJIEKCOB, TaJeHHe HX OOHHTETa M TOJIHOE OTCYTCTBHE CEMEHHOIO BO300HOBJIEHHs 1y0a
yepemrdaToro. bamaxc yriepona B 9THX Jiecax >KE€CTKO AETCPMUHHUPOBAH THAPOJIOTHUECKUM PEKUMOM
PEKH; XPOHMYECKOE MaJOBOJIbE I'PO3UT NPEBPATHUTh IOYBBI W3 YIJICPOJHBIX CTOKOB B MOIIHBIC
nuctouHuku smuccun CO2. CoxpaHeHue CyIIECTBYIONIETO YIJIEPOJAHOTO IMyJia TPeOyeT HEMEIICHHOTO
nepexoia K OKOCUCTEMHOMY YIJICPOJHOMY MEHEIKMEHTY, NPHUMEHEHHS METOJOB CTpPOron
KOHCEpBALlMM ¥ HAay4yHO OOOCHOBAHHOI'O MCKYCCTBEHHOIO JIECOBOCCTAHOBJICHHUS, YTO CTaHET
KJIIOUYEBBIM BKJIaJOM B JOCTHXKCHHE YIJIEpOAHOH HeWTpanmpHOocTH PecnyOmukun Kaszaxcran k 2060
rofy.
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TYHIH

Maxkanana bateic Kazakcran 0OJIBICBIHBIH OpMaH KOPBIHBIH, COHBIH immiHae JKalblK ©3¢HIHIH
KaWblJIMa OPMAaHIAPBIHBIH KYPBUIBIMBI, THHAMHKACHI JKOHE KOMIpPTEri TEHrepiMiHe KemeH I Tauaay
ycbIHbUFaH. KMMaTThIH e3repyi MEeH CyIbIH a3aiobl aschlHAa TOFail OpMaHJapBIHBIH JETrpalalHsichl,
eKIeNiep TOJIBIKTBIFBIHBIH TOMEHICYi oHe komimri emen (QUErcus robur) cuskrel Herisri opman
KYypaylbl TYKbIMIApAbIH TYKBIMABIK >KaHAPYBIHBIH Hamapiaybl Oaikamaabl. MeMIleKeTTiK opMaH
opHanacteipy MaTepuanmapbl (1992-2020 sxok.) MeH maiaiblK 3epTTEyIIEp HETI3iHIE OpraHUKAIBIK
kemipTeri Kopyapsl Oaramannsl. Cuenapuiinik monenbiaey (EX-ACT sxone CBM-CFS3) apkbuibl
MApHUKTIK Ta3gapibl CiHIpY AWHAMHUKACH OoipkauFaH. JKalbIK ©3€HiHIH THIPOJOTHSIIBIK PEKUMIH
KaJMblHAa KEeNTipMeH, OpMaH SKOXXYyHelepiHiH KeMIpTeriHi CiHipy oJeyeTiH iCKe achlpy MYMKiH
€MECTIT1 KOPCETUITeH.

Tyitin ce30ep: opman Kopul, JKaiivlK 63eHiHiy JHCalibLIMACL, KOMipmezi meyeepimi, Komipmezi
CEKBeCMpPAYUSLCHL, OPMAH 0e2PadayUschl, OPMAHObL KAINbIHA Kelmipy, Kiumammuly 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
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
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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
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.
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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 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 11
(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 1463 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).

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 (c), 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
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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, %: |
Metabolizable | MJ 1,03 | 1,03 | 1,04 1,00 | 1,01 | 1,02
energy kcal | 24362 | 24601 | 24840 | 23885 | 24123 | 243,62
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, ( 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
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
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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
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
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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 | — 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, ¢

2809,46+59,81

3418,62435,66

4137,52+56,11

Edible parts weight, g 1983,95+40,09 2428.01+£23.,45 2877,62+£32.41

Total muscle weight, g 1052,70+15,5 1309,15+19,09 1620,97+22,28
Breast muscle weight, g 235,8843,72 295,03+3,74 366,62+4,86

Parameters Q

Pre-slaughter weight, g 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, g 1287,47+17,94 1670,22+30,98 2084,70+18,09

Weight of edible parts, g

1631,19425,03

2052,24433,20

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

168



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 @), 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 111 — Experimental Group

#ESX o Cv *+SX c Cv E+Sx o 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 1,3840,13 0,90 | 0,01

Protein, % | 16,38+1,07 | 2,40 = 0,14 | 1704032 | 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

meat, kcal

362,39+0,94 | 0,94 | 10,12 | 384,56+0,85 | 1,90 | 0,11 | 419,9+0,82 | 1,84 | 0,10

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
74.52% 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
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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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TYHIH

Makanana KOMOMKOpDM KypaMmblHa OajiblK YHBIH E€HTI3yIiH ac YHpeKTepAiH eHIMIiTiriHe,
eCyl MEH TaMybIHa, €TTiH carachl MEH XUMUSIIBIK KYpaMbIHA dCEpiH 3epTTEy HOTWKENIEpi YCHIHBUIFAH.
OKCHEepUMEHT YII TOTITa KYPTri3inai: 6akpuiay ToObI kaoHe 3% sxoHe 6% OanblK YHBI KOCBUIFaH palioH
QJIFaH €Ki TOKIpUOeIiK TOT.

3epTTey HOTWXKeJepi KepceTKeHAeH, paunoHgapAbl OayblK YHBIMEH OalBITy IIMKI KOHE
KOPBITBUIATBIH aKybl3 JICHI'€HiH apTThIPajbl, )KEMHIH aMUHKBIIIKBUI KYPaMbIH KaKcapTajbl KoHE
MUHEpAIIBIK 3aTTaplIblH MeJIIepiH kebelreai. by e3repicrep MeTaboIu3M MpoIecTepiHe OH acep
€Till, JKac YUPEKTepIiH OCyiH jKeAeIeTe .

KoHTpoNbabIK cot0 HoTHXKeNepi OOUBIHINA TIKIPHOEINIK TONTarbl YHpPEKTep Oakpliay TOOBIHA
KaparaHja eT OHIMJUIr KepceTKimTepi OOMbIHINA (COHBIH INIHIE COM aJIbIHIAFBI CalMak, TYIIKa
callMarbl JKoHEe KOJJAHBUIATHEIH OOJIKTep/iH IIBIFBIMBI) JKOFaphl €KEeHiH KepceTTi. EH jkorapsl
KepceTkimTep 6% OanbIK YHBI KOCBUIFaH TONTa OaiKaabl.

ETTiH XMMUSUIBIK KypaMmblH Tanfay akybl3 O€H MUHEpalAbIK 3aTTapAblH MeJIlepi MeH
KaJIOPUSUTBUTBIFBIHBIH ©CKEHIH, aJl BUIFA] MOJIIICPIHIH a3aiifaHblH KOPCETTi, OYJI OHIMHIH TaraMJIbIK
MKOHE OMOJIOTUAJIBIK KYH/IBUIBIFBIHBIH apTKAHbIH KOpCETe .

Ocpunaiiia, xac yipeKTepAiH palroHbIHa OalbIK YHBIH €Hri3y OHIMIIUTIK TMeH eTTiH camachlH
apTTHIPYBIH THIMII 9/1iCi OOJIBIN TaObLIAABI, ONTHMAJIIBI 103a — KOMOMKOPM KYpaMbIHbIH 6%0-bI.

Tyiiin ce30ep: Kyc wapyausliviesi, yYupekmepoi icemoey, PayuoH, HeeMoik KOCnaiap, mipi
canmax, emmiy canacol, cor, emmiy XUMUATLIK KYPambl

PE3IOME

B craree mpezacraBieHbl pe3yibTaThl UCCICAOBAHUS BIHMSHUS BKIIIOUEHHUS PHIOHON MyKH B
COCTaB KOMOWKOPMOB Ha TIPOMyKTHUBHBIC TIOKAa3aTeNHd, pPOCT, pPa3BUTHE, MACHBIE KadecTBa U
XUMHYECKUI COCTaB Msica MOJIOJTHSKA Tycei. DKCIEePUMEHT MPOBOAMICS Ha TPEX TpyNmax NTHIIGL:
KOHTPOJIBHOW U JIBYX OIBITHBIX, TIOJyYaBIIUX PAIOHBI ¢ 100aBIEHHEM PHIOHOH MYKH B KOJHYECTBE
3% u 6%.

YCTaHOBJICHO, YTO OOOTAICHUE PAIMOHOB PBIOHONH MYKOH CIIOCOOCTBYET MOBBIIICHHUIO
YPOBHS CHIPOTO U TIEPEBAPUMOTO TPOTEHHA, YIYUIIEHUI0 aMIHOKHCIOTHOTO COCTaBa KOPMOB, a TaKKe
YBCJIMYCHUIO COACPKaHUA MHUHEpPAJIbHBIX BCIICCTB. DTO OKa3bIBacT IOJIOKHUTENLHOE BIIMSHHE Ha
0oOMeHHBIE TPOIIECCH U 00eCTIeYnBaeT 00Jiee MHTEHCUBHBINA POCT MOJIOTHSAKA.

Pe3ynpTaThl KOHTpPOJILHOTO YOOS TIOKa3add, YTO TYCH OMNBITHBIX TPYII HPEBOCXOMIST
KOHTPOJIBHYIO TIO ITOKAa3aTeNlsiM MSCHOW TMPOAYKTHBHOCTH, BKIIIOYas MPEAyOOWHYIO Maccy, maccy
TYIIEK ¥ BBIXOJA CheJOOHBIX yacTeld. Hambosee BhICOKHME MOKa3aTenu MOJIy4YeHbl B rpymme ¢ 6%
PBIOHOM MYKH.

AHanu3 XUMHYECKOTO COCTaBa Msica BBISIBIII YBEIIMYCHUE COJIEpXKaHHUA Oellka, MUHEPAIbHBIX
BCUICCTB U KaHOpHﬁHOCTH IIpyu CHWXCHHUMU YPOBHA BJIaru, 4TO CBUACTCILCTBYET O IIOBBIIICHUU
MUIIEBON ¥ OMOJOTHYECKOM IIEHHOCTHU MPOTYKITUH.

Takum o0Opa3oM, BKJIIOUCHHWE pPHIOHOW MYKH B paIlMOHBI MOJIOAHSKA TyCeH SBIISIETCS
3¢ heKTUBHBIM MPUEMOM TIOBBINICHUS MPOTYKTUBHOCTH M KayecTBa MSCHOH MPOIYKIMU, TIPU ATOM
ONTUMAJILHOM /1030 siBisieTcs 6% OT cocTaBa KOMOUKOpMA.

Knrouesvle cnosa. nmuyeeoocmsp, KopmieHue 2ycell, payuoH, KOpmosvie 000asKu, dHcuas
macca, Machvle Kayecmad, yoou, XuMuieckuii cocmag maca
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BEHI'PUSJIBIK I'OJIIHITUH TYKbBIMbI CUBIPJIAPBIHBIH KbICKbI KESEHIEI'T
OHIMIUIIK KOPCETKIIUTEPIH BAFAJIAY

TYWIH

BeHTpUsUITBIK TONIITHH TYKBIMBI CHBIPIAPBI CYTTi OaFbITTaFbl KOFAphl OHIMJI Mail pETiHJe
KEeHIHEH TaHBUIFaH. byJl TYKBIMHBIH OHIMIITIK IeHredi CRIPTKBI OpTa (hakTopiiapblHa, acipece KhICKBI
KE3CHJIET1 KYTIN-0aFy MEH a3bIKTaHABIPY JcHreliHe OainmaHbICThl OoJianbl. OChbIFaH OalIaHBICTHI
Makayiajga KbIC ME3TUTIHIIE CHBIPIApIbIH CYT OHIMIUIIT MEH CYT CallaChIHBIH HETi3T1 KepCeTKimTepiH
Oaranay mMoceseci KapacThIpbUIFaH. 3epTTey OapbIChIHIA CYTTiH TOYNIKTIK ©HIMIi, OHBIH KYpaMbIHIAFbI
Mai MEH aKkybI3 MOJIIepi, TAIAaHAbl. 3epPTTEY HOTIKENepl OOUBIHINA CHBIPIAPABIH OpTaIla TOYJIKTIK
cyT eHimainiri 16,5 nmuTpai Kypamn, KbICKBI Ke3€H YIIIH KaJbIIThl JeHIeiae eKeHi aHbIKTanabl. JKeke
Majgap apacbiHga Oy kepcerkim 12-20 nuTp apaiblFblHOA ayBITKBIABIL, OYJI JKaHyapiapabiH
(DU3UOTOTHAIBIK epeKIICTIKTepl MEH a3bIKTaHIBIPY ACHrediHe Toyenni ekeHiH kepcerTi. CoHbIMEH
Karap, CYTTIiH camajblK KOpCeTKIITepi OOMbIHIIA MalIBLIBIFE! 3,64%), akyb13 Memnepi 2,99%, kyprak
Matice13 Kanaeik 9,08%, an makro3a memmepi 4,85% neHreitinne aHbIKTaNABl. Byn kepceTkimTep Kbic
ME3TUTIHE Ie CYTTIH TaraMIbIK JKOHE OMOJIOTHSITBIK KYHIBUIBIFBIHBIH CAKTaIATBIHBIH TSI ICH]II.

CYT KypaMBbIHBIH ©3TeprillTiri pauuoH TEHrepiMALUIIriHe, JakTauusl Ke3eHiHe oHe Kopaxan
MUKPOKJIMMAThIHA OallJIaHBICTBI €KeHI aHBIKTAIABI. Ocipece SHEprus MEH NPOTEHH TaIllIbLIBIFbI
CYTTIH camnajblK KOPCEeTKIMITEepiHiH TOMEHIeyiHEe acep eTyi MyMKiH.

3epTTey HOTHXKeEJIepi KepceTKeHJEH, FBUIBIMH HETIi3JeNreH a3bIKTaHIbIpy JKYHeCiH eHTi3y,
pauroHIBl TEHrepy oHE KYTiN-0ary >KaraaillapblH OHTaWIaHABIPY ApPKbUIBI CHBIPIAPABIH OHIMALIIr
MEH CYT camachlH apTTBIpyFa 00saAbl. AJBIHFaH HOTWXKEJep CYT OHAIPICIHIH THIMAUIITiH apTThIpyFa
KOHE OHIM camachlH XaKcapTyra OarbITTAIFaH MPAKTUKAIBIK YCBIHBICTApIbl HETi3Aeyre MYMKIHIIK
Oepei.

Tyiiin ce3dep: cymmiy maynikmix Kepcemkiuti ,KblCKbl Ke3eH, CYm OHIMOinicl, MAalllblibidbl
,20JIUMUH. MYKbIMbL, AKYbl3

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 normal 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
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,
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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.

Kipicnme. CyTTiH XUMHUSIIBIK Kypambl OHBIH OWOJOTHSJIBIK XOHE TaraMJBbIK KYHIBUIBIFBIH
AlKBIHIANTBIH HET13T1 KepceTKimTepaiy O0ipi 60mp Tadblmansl. COHBIMEH KaTap, CYT KYpaMbIHIAFbI
KOMIIOHEHTTEp OJaH OHIIPUIETIH CYT OHIMICPiHIH IUBIFBIMBIHA, OJIApIBbIH KypaMblHAa KOHE NaibIH
OHIMHIH carachkiHa Tikenel ocep eremi. COHABIKTAH, CYTTIH XUMUSIIBIK KYPaMbIH KaH-KaKThl 3€PTTEY
KOHE OFaH acep eTeTiH (aKTopiapAbl aHBIKTay Mall IapyallbUIBIFl MEH TaFaM ©HEpKaciOiHaeri
©3€KTI FBUILIMU MaceleNnep i 6ipi 6ombi Tabsimanst [1].

CyTTiH KypaMbIHIIa 9pTYPJIl OpraHUKalbIK jKoHe OeilopraHukanblk 3aTTap keszneceni. Onap cy,
Maii, aKybI31ap, Kemipcynap (Heri3iHeH JaKTo3a), MUHEPaJIbl 3aTTap, IopyMeHaep, hepMeHTTep KoHe
Oacka na OMOJNOTHSIBIK OeliceHIi KOCBUIBICTap Kipemi. byl KOMIOHEHTTEpHiH SpKaiCHICH CYTTiH
camachlHa MaHBI3ABI ocep eTemi. MpIcaibl, CYT Maibl OHIMHIH JHEPTeTHUKAIBIK KYHIBUTBIFBIH
apTTHIpCA, aKybI3Jap ajaM aF3achlHA KaKEeTTI aMUHKBIIIKBUIIAPBIHBIH K31 OoNbI TaObuiambl. Al
MUHEpaJIbl 3aTTap MEH JOpYMEH/Ep aaaM JeHCAyJBbIFBIH CaKTay MEH HBIFAHTylla MaHbI3Abl KbI3MET
aTKapajbl.

CyTTiH XUMHSUIBIK KYpaMbl TYPaKThl €MeC JKOHE OJ KOeNTereH (akTopiapiAblH ocepiHeH
e3repin oTeIpansl. OmapaplH KaTapblHa MaJIBIH TYKBIMBI, JKachl, Tipieil canMarbl, (DH3HOIOTHSIIBIK,
JKaraaibl, JIAKTallMs Ke3eHi, a3bIKTAHABIPY JEHredi MeH paIlMOHBIHBIH camackl »karaipl. [2,3]
CoHbIMeH KaTap, CBIPTKBI OpTa (haKTOpIaphl, aTall alTKaHAa KbIT ME3TUIAEPi, KIMMAaTTHIK JKaFainap,
KOopa-)KaiilaFbl MUKpOKJIMMAaTTa (TeMIleparypa, BUIFIIbUIBIK, aya anMacy) CYTTiH KypambIHa
alTapiBIKTalt ocep eremi. Ocipece KBICKBI Ke3eHae Oy (hakTopiapaslH acepi Kymreiie Tycemni, cedebdi
OYJ1 yakbITTa a3bIK canachkl MEH KYPBUIBIMBI ©3repe/li, COHai-aK MaJlibl KYTiN-0ary >karnaiiapblHbIH
epeKmelnikTepi OaliKamanel. Maii MEH aKybl3 MeJImepi ipiMImK, KaiMak, Mall CHSIKTHI ©HIMACPIiH
LIBIFBIMBIHA TiKeJIEeH acep eTce, CYTTiH KbIIIKBUIABIFBL, THIFBI3ABIFBI JKOHE (PEPMEHTTIK OenceHmimiri
OHJICY TIPOICCIHIH THIMIUITIH aHbIKTalabl. COHABIKTAH CYTTIH XUMUSIIBIK KYPaMbIH TYPaKTaHIBIPY
JKOHE OHBIH CallaChlH apTThIPY VIIH FBUIBIMHM HETI3NENTeH a3bIKTaHIBIPY JKYHECIH €HTri3y, Maiibl
JYpbIC KYTin-0ary >KOHE ©HAIPICTIK TEXHOJIOTHSIAPIbI JKeTinmipy KaxeT [4]. OcbiraH OGaiiaHbICThI
CYTTIH XMMHUSUIBIK KypamblHa 9cep €TeTiH (hakTopiapnabl 3epTTey, acipece MayChbIMIBIK ©3repicTep
JKaFJalbIHAa, CYT OHIIPICIHIH THIMIIIICIH apTThIPy MEH ©HIM camlachiH >KaKCapTYIbIH MaHBI3JIbI
OarpITTapBIHBIH Oipi OO TaOBLTAIBI.

Oprala ecenrneH ajraHja, CUblp CyTiHIH Kypambiaaa 87,5 % cy xone 12,5 % kyprak 3arrap
6omaner. Kyprak 3attapapiy iminae mamaver 3,6 % mai, 3,2 % akysi3, 4,7 % nakrto3a (CYyT KaHTHI)
xone 0,7 % munepanp 3atTap 6ap[5,6,7].

CyTTiH camacel MEH OHBIH OHJAEYIre XapaMIbUIBIFBI KemTereH (hakTopiapra Toyei.
BipiHmmiien, MaiiblH TYKBIMJBIK CEPEKIICIIKTepl MaHBI3BI POJI aTKapajbl, ce0ebi op TYKBIMHBIH
TeHETUKAJIBIK dyeyeTi opTypii Oonansl.[8,9] CoHbIMEH Karap, JIaKTalusl Ke3eHi Je CYT KypaMbIHBIH
e3repyiHe acep eTesli: JaKTauusHBIH OachlHAA )KOHE COHBIHAA CYTTIH KYpaMbl alTapibIKTall e3repei.
Mannere kacel, (U3WOJOTHSIBIK KaFIalbl, TEHCAYJBIFBI, ocipece JKeiHcay (MAacTHUT) CHSIKTHI
aypynapasiH O0ybl Ja CYT canacblHa Kepi acepiH Turisyi MymkiH.[10]

ExinmineH, CBIpTKBI opTa QakTopiapbl 1a YJIKeH MaHbplFa we. OnapaplH IMIiHAC KBIT
ME3TLTIHIH ocepi epekine opbiH amajbl. JKorapbina alTbuFaHmail KbICKBI KE3€HZAE a3bIKTaHABIPY
PaIMOHBIHBIH ©3Tepyi, BUTAMHUHJIEP MEH MHHEPAIIAPABIH JKETKIJIIKCI3AIri, CYTTIH camachklHa 9CepiH
turizeni. XKoHe Je AyphIC YHBIMAACTHIPhUIMAFaH a3bIKTaHIBIPY MEH KYTIiN-Oary arJaiyapbl CYTTiH
MalIBUIBIFEI MEH aKybl3 MOJIICPiHIH TOMEHACYiHe, COHAAai-aK TEXHOJOTHUSIIBIK KAaCHETTEPIiHIH
HalapyayblHa okemyl Mymkia.[11,12]

OcblFan opall, CYTTIH XUMUSJIBIK KYPaMbIH TYPaKTaHIBIPY JKOHE OHBIH CalachlH apTTHIPY
YIIIH Mauasl FBUIBIMH HETI3JENTeH palMoH OOWBIHINA a3bIKTAHABIPY, KOJAMIBI KYTill-Oary
KaFIailapblH KaMTaMachl3 €Ty XOHE MayCBhIMJBIK epeKIemiKTepai eckepy Kaxer[13,14]. Mynnai
mapaiap CyT ©HIMIUIITIH apTTHIPBIN KaHa KOWMal, ajblHATHIH OHIMHIH CamachlH aKCapTyFa JKOHE
CYT ©H/IPiCiHIH SKOHOMHUKAIIBIK THIMIIUTITH )KOFapblIaTyFa MYMKIHIIK Oeperi.

3epTTey MaTepuaiaapsl MeH daictepi. bi3miH 3epTreyiMi3miH MakcaThl — BEHTPHSIIBIK
TOJIIITHH TYKBIMBI CHBIPJIAPBIHBIH KBICKbI KE3CHIETI CYT OHIMIUIrIHE OCepiH aHbIKTay OOJIBII
TabbuTazpl. 3epTTeyre «AManary mapya KoxanbirsiHaH 300 Oac cayblH CHBIpIAapbIHAH CYT abIHBII,
3eprrey kyprizuimi. CyTTiH cananblk kepcerkimTepin JKoHrip xaH areiHgarbl bareic Kazakcran
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arpapyiblk — TEXHUKAIBIK yHUBepcUTETiHIH ChiHay OpTaNBIFBIHBIH 300TEXHUKAIBIK —Taljiay
3epTXaHachblH/la apHaibl DKCIIEPT-CTAaHAAPT CYT aHAIN3aTOPBl KOMETiMeH KYPTi3ui.

[HapyambutslK KarqaiblHAa CYTTIH OpTalla eHIMITUIriHIH KepceTkimTepi «Emouka» cayblH
anmapaTTapbl apKbUIbl 2 ME3TiJI, TAHFBI XKOHE KEIIKi CAybIH KYMbICTAPhI apPKBUIBI aHBIKTAJIIBI.

3eprTey HOTIXKECI OaphIChIHIA CYTTIH KYpPaMbIHIArbl MaiibUIbiFbl (%), aKkysi3 meiepi (%),
Kyprak Maichi3 Kaiabik (%), TRIFe3a6Es! (Kr/M3) skoHe Kaut memiiepi (%) kepceTkirTepi aHbIKTaIIbI
(1 - cyper). Cyrri tammay xxymeictapsl MEMCT TanaObiHa caii HOpMAaTHUBTIK Ky’KaTTap HETi3iHIe
yIABTPaIbIOBICTHI KYPBUIFBIHBIH KOMETiMEH aBTOMATTHI TYPAE XKYPri3isiai.

3epTTey HOTHKeJepi. 3epTey IepeKTepiHe CoHKec, CHUBIPIApIBIH OpTalla TOYIKTIK CYT
eHiMaimiri 16,5 nurpai Kypar, KbICKbl KE€3€H YIUiH KalbIThl ACHrehae exeHi aHbIKTangsl. JKeke
manmap OoiibiHima kepcerkimrep 12-20 nwutp apanbiFbiHAa  ayeITKeiAbl  (1-kecte). By
alBIPMAITBUIBIKTAD KaHyapJap/IblH (GU3NOIOTHSIIBIK EPEKIIeNiKTepiHe KoHe a3bIKTaHIbIPY carachiHa
OaianbIcThl TYCiHIIpineni. JKorapbl eHIMII CHBIpIap KOPEKTIK 3aTTapAbl THIMII MaijanaHybIMeH
epeKIleIIeHCe, TOMEH OHIMIiJepi palMoH TEeHrepiMci3miri Hemece (U3UOJOTHSUIBIK JKaFaalbIiHA
OainanpicTel cunartananpl. CyTTIH camanblK KOpCEeTKIITepi Man HIapyallblUIbIFbl OHIMICpiHIH
TaFraMJIbIK JKOHE TEXHOJOTHSUIBIK KYHABUIBIFBIH OaFanayna IIelyni pej aTKapaabl. 3epTrey
OapbIChIH/IA AJIBIHFAH JEPEKTEPre COUKEC, CYTTIH opTalia MalibuibiFbl 3,64%, akysi3 Meiepi 2,99%,
an kyprak Maice3 Kanaelk (KMK) 9,08% neHreiiinge aHBIKTaNABL. ATalFaH KOPCETKIMITEP KBIC
ME3TUTIH/IE JIe CYTTiH HETi3Ti KOPEKTIK KOMIIOHEHTTEP]1 TYPAKThI CAKTAIAThIHBIH JKOHE OHBIH TaFaMJIbIK
KYHIBUTBIFBIHBIH TOMEHICMEUTIHIH TOIeIIeH .

Kecte 1 — caybIH CHBIpIapBIHBIH KBICKBI KE3EHIETI OHIMIUTIK JKOHE CamaiblK KOpCeTKImTepi

. . . . Koraprel
Kepcetkimrep Opraina kepcetkim | TemMeHri kKepceTKiln .
KOPCETKIII
CYTTIH TOYJIKTIK OHIMIIIT, JI 16.5 12.0 20.0
Maiinsuieirsl, % 3,64 2.03 5.25
Axkybi3, % 2,99 2.98 3.01
Kyprak Maiicbl3 Kamabik, % 9,08 7,83 10,96
TEBIFBI3ABIFEL, KI/M3 1,026 1,011 1,041
Cyrt kaHTb1, % 4,85 4,06 5,77

CyT KaHTHIHBIH opTama medmepi 4,85% kypamn, Oyl KepceTKill XaHyapliapIblH SHEprHs
arMacy TPOIECTEePiHIH KABINTHI JEHIeHIe KYpil JKaTKaHbIH, COHAAN-aK OJapAblH (H3HONOTHSIIBIK
JKaFJabIHBIH ~ TYPAKTBUIBIFBIH Kepcereni. JlakTo3aHbIH JKETKUTIKTI JEHreWi CyT CHHTE31HIH
KapKBIHIBUIBIFBIMEH TiKelleH OaiilaHBICTBI KOHE CYT OHIMAUITIHIH MaHBI3Ibl WHAWKATOPIAPBIHBIH
0ipi OOJIBIT TAOBLIAIBL.

= JKorapre! kepcetkiin = TeMenri KepceTKiIn

OpTalla KepCeTKII

B 5,25

Ky prak maiicri3
Kanneik. %o
Huarpamma 1 — CaybIH CHBIpIapsl CYTiHIH CanayblK KOPCETKITepi

Maimemsires, % Axvriz, % CyTkanTeL %

KpICKBI Ke3eH/1e CYTTIiH THIFBI3IBIFBI MEH JKAIITBI KYPFaK 3aT MeIIepiHiy Oenrim Oip neHreiine
aybITKybl Oalikanmel. byn esrepictep, €H aiabIMEH, MalIapAblH JK€Ke (DU3HOJIOTHSIIBIK
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epeKIIeNTiKTepiHe, TaKTaIs] Ke3eHiHe, COHAai-aK a3bIKTHIK PAIlMOHHBIH Calackl MEH TEHIePIMALTITIHE
TOyeNai eKeHIIT aHBIKTANIbl. Ocipece, PJHEPrusi MEH MpOTenH OOMBIHIIA TEHrepiMCi3 pamuoH CYT
KYPaMbIHBIH ©3repyiHe JKoHE calajblK KOPCeTKIMTepIiH TOMEH/IEYiHE ocep €Tyl MYMKIiH.

Ocbifan 0alNaHBICTBI, CYT OHIMIUII MEH camachlH apTThIPY YIIiH Majil a3bIKTaHIBIPY
JKYHeCiH FRUIBIMH HETI37lc OHTAWIaHABIPY, SIFHU PAlMOH KYPAMbIH 3HEPTHsI, TPOTEHH, MUHEPAIIBIK
3aTTap MeEH BUTaMuHIEp OO#bIHIIA TeHrepimMai TypAe KypacThlpy, COHOal-ak KyTim-Oary
TEXHOJIOTHSICHIH  KETUIMIPY KaXKETTUTr TyslHAaiapl. Kopakail MHKPOKIMMATHIHBIH —KOJIAHIIBI
nmapameTpiiepiH  cakTay (Temmeparypa, bUIFAJIBUIBIK, aya anMacy) Ja CYTTiH caIlaiblk
KOPCETKIMTEPiHEe TIKEIeH BIKIAT €TE/I.

Cyper 1 — CyT chlHaMachIH aly oHE OHBIH CalallblK KYpaMbIH Tangay coTi

KopeIThIHIbIIANM Kelle, KYPTi3UIreH 3epTTey HOTHKeaepi [ONMITHH TYKBIMIBI CHUBIPJIAPIbIH
KBICKBI K€3€HET1 OpTaIia TOyJIiKTIK CYyT eHiMairi 16,5 mutp nenreiinge exeHin kepcerTi. CoHbIMEH
Katap, OYJl KOPCETKIWITiH aybITKYbl >KEeKe >KaHyapiapAblH (U3HOJOTHAIBIK epeKIICTIKTEepiHe,
JAKTalus Ke3eHIHe XOHE KyTim-O0ary >karmaiinapsiHa OallaHBICTHI €KEHIIT aHBIKTamabl. Jlypeic
YHBIMIACTHIPBUTFAH a3bIKTAHABIPY MEH TEXHOJOTHSUIBIK KYTIM IIapaliapblH €HTi3y apKbUIBI CYT
OHIMIUTITIH 9p1 Kapall apTThIpyFa KoHE OHBIH CallachlH KaKcapTyFa TOJBIK MYMKIHIIK Oap.

Ocpinaiima, [oMITHH TYKBIMIBI CHUBIPIAPABIH KBICKBI KE3CHJIErl OHIMIUII TYPaKThI
JIEHTeHIe CaKTajbI, (GepMepiiK MapyarbUIBIKTap YIIH CEHIMII JKOHOMHKAIBIK THIMIUIIK TEH
TYPAaKTHI TAOBIC KO31H KAMTaMAacChI3 €TE€TiH MaHBI3bI (haKTOP OOJIBIT TAOBLIAIBL.

3epTTey HoTWXKedepi OOWBIHINA CHBIpIApIbIH OpTalla TOYNIKTIK CcyT eHimi 16,5 nwutp
neHreiinae anslkTangsl. EH Temenri kepcerkim 12,0 murpai, an en xorapreicel 20,0 muTpai Kypaasl.
ATanFaH KOPCETKIMTEePiH ©3reprilTiri KbpICKBl KE3€HJETi a3bIKTaHIBIPY cammachblHa, KOpakai
MUKPOKJIMMATBHIHBIH TapaMeTpiiepiHe (TeMreparypa MEH BUIFIIBUIBIK ACHTeHi), COHIai-aK MaiIbl
KYTin-0ary TEXHOJOTHACHIHBIH SPEKIICITIKTePIHE TOYEIIl eKeH I OaiKaIbl.

3epTTeNnTeH TONTarbl CHUBIPJIApIaH allbIHFaH CYTTIiH opTama MaiibuiblFbl 2,97% neHreiinae
0omnbl, MyHIa eH TeMeHri moHi 1,03%, am eH skoraprbl kepcerkimi 7,25% kypaabl. MalijbIbIK
KOPCETKIIIiHIH MyHAald aybITKybl KBICKBI Ke3€HJErl a3bIKTHIK PAlWOHHBIH KYPBUIBIMBI MEH
XKaHyapnapAbH (GU3HONOTHSUIBIK KyiiiHe OaiIaHBICTHI ©3rePETIHAINH KopceTei.

CyT KypaMmbIHIarbl aKybI3AblH optamia wejmepi 3,44% nmedreiiinae Tipkenai. by
KOPCETKIITIH eH ToMeHri MoHi 2,98%, an eH »xoraprbichl 4,11% Gonabl. AKybI3 MeJIIepi, MAHIBLUTBIK
KOPCETKIMIIMEH KaTap, CYT calachlH KemeHai Oaraiaymaa MaHbI3Ibl OMOXUMUSIIBIK HHINKATOPIAPIBIH
0ipi OOJBIT TAOBLIA L.

KopbIThiHabl. XXyprizinren 3eprrey HoTmxenepi ['oMMITHH TYKBIMIBI CHBIPIAPABIH KBICKBI
Ke3eHJIerl opTalia TOYJIKTIK cyT eHimMainiri 16,5 nuTp neHreiinge TypakThl caKTalaThIHBIH KOPCETTI.
OniMinik kepcerkimrepiniy 12—20 mutp apanbIFbIHAA ayBITKYBl JKaHyapiapAblH (H3HOIOTHSIIBIK
epeKIIeNTiKTepiHe, JaKTalus Ke3eHIHE XKoHE a3bIKTaHIbIPy JeHrefiHe ToyelNIl eKeHi aHbIKTaIIbI.

CyTTiH canaJiblK KepceTKimTepi OOMbIHIIA MAMIBLUIBIK, aKybI3, KYPFaK MaWChI3 KAJIBIK JKOHE
JIAKTO3a MOJIIEPiHiH KaJbINThl JIeHreWae OO0Mybl KBIC ME3TUTIHIAE J€ CYTTIH TaraMJbIK KOHE
OMOJIOTHSIJTBIK KYH/IBLIBIFBIHBIH CaKTaJIAThIHBIH JJICIICHII.

CoHbIMEH KaTap, CYT KYpPaMBIHBIH ©3TeprilliTiri palroH TEeHrepiMIiNri MeH KyTin-Oary
JKaFJaiapbiHa TikeJie OaiylaHbICThI eKSHIITT alKbIHAATIbL.
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Ocpiran OaiaHbICTHL, CYT OHIMIUIIM MEH camachblH apTTBHIPY YINIH FRUIBIMHM HETi3[eNreH
a3bIKTAHIBIPY JKYWECIH €eHTi3y, palHoOHAbI DHEPTUsl KOHE NMPOTeHH OOWBIHIIA TEHIepy, COHAah-ak
KOpakall MUKPOKJIMMATBIH OHTAMIaHABIPY MaHBI3bI OOJBIN TaObUIANBl. ATalFaH MIapanapabl THIMIL
yipiMaacTeipy [ONMIITHH TYKBIMIBI CHBIPJIApIBIH OHIMAUTIK 9JICYETiH TOJBIK iCKE achlpyFa >KOHE CYT
OH/IIPiCiHIH YKOHOMUKAJIBIK THIMAUIITIH apTThIpyFa MYMKIHAIK Oepe/i.

Aarpic 0ilagipy. ABTOpiap 3epTTEeyAl JKYPrisy OapbIChIHAA >KaH-KAKThl KOMEK KOPCETKEH
«Amanaty mapya KoKaJIbIFBIHBIH YKBIMBIHA aJIFBIC OLTipesTi.

ITHKAJBIK MdJIiMaeMe. ATanFaH 3epTTey WHBA3UBTI MpoLieAypanapIsl HEMece KaHyapiapra
TOXKIpHUOE IKYpPri3yli KaMmThIFaH JKOK. bapiblk JKymbIcTap «Amanaty 1mapya KOKaJbIFBIHIIA
KOJNJAHBUIATBIH CTaHAAPTTHl CYTTI OaFbITTaFrbl ipl Kapa Manibl KyTinm-Oary >KoHE a3bIKTaHIBIPY
TEXHOJIOTHSJIAPhl  asiCBIHAA JKYPTi3UIll KoHEe KaJIBINTHl 300TEXHUKAJBIK ic-IIapajap LIeHOepiHeH
acmagpl. 3epTTey TEeK CYTTiH XHMHUSUIBIK KYpPaMblH Tajiay >KOHE a3bIKTaHABIPY PalUOHAAPBIH
OaramayMeH  INEKTeNAi, OYI JKaHyapiiapra  CIKaHmaid  Kepi  oCepiH  THTI3TEH  KOK.
Ocpifan  OalIaHBICTBl 3TUKIBIK KOMHUTETTIH KOCHIMIIA DYKCaTblH ajly Tajam eTUIMEemi.
AKMnapaTTaHJbIpbUIFaH KeNiciM aly KaxeT emec, ceOebl 3epTreyre ajaMjap KaThICTBIPBUIFAH JKOK.
Bapinbik sxymbIcTap aybul IapyallbUIBIFBl XKaHyapJIapbIHBIH 9J-ayKaThlH KaMTaMachl3 €Ty OOHBbIHINA
KOJIJAaHBICTaFbl HOPMATUBTEP MEH YCBHIHBIMIAPFa COHKeEC KYPri3iii.

Kapxsuianapipy. byn 3eprrey xympicrapsl KP Aybin mapyamsuieiFsl MUHHACTPIITIMEH
xacanran 08.10.2024 xyni Ne 7 kemiciM-mapTeiHa coiikec 2024-2026 >xvinnmapra apHanran 267
«bimiM MeH FBUIBIMHU 3epTTEeYNepAiH KOJDKETIMIUIriH apTTeipy» Kimi Oarmapmama 101 «Feumermum
3epTTeyliep MEH  ic-mapajapAbl  OarnapiaMalblK-HbICAHANBl  Kap KBUIAHIABIPY»  OIOJDKETTIK
Oarmapnamacel  OoiibiHia BR22886157 «CeneKuusuIbIK-TEXHOIOTHSUIBIK  JKOHE  MOJICKYJIaJIbIK-
TCHETHKAJIBIK 9MIICTEP apKbUIbI CYTTI MaJ IIApyallbUIBIFBIHBIH T€HETUKAIBIK PECypCcTapbiH Oackapy,
caKTay >KOHE YTHIMIIBI TTaiIaIany» K00achl asChIHIA XKYPTi3uIi.
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PE3IOME

KopoBbl BeHrepckoil TroOIIITHHCKOW MOPOJBI IMIMPOKO MPU3HAHBI KAaK BBICOKOIPOIYKTHBHBIN
CKOT MOJIOYHOTO HaIlpaBlieHHs. Y POBEHb NPOAYKTUBHOCTH JAHHOUN MOPOJIBI B 3HAYUTEIHHON CTEIICHH
3aBHCUT OT (PAKTOPOB BHEIIHEH Cpeibl, 0COOCHHO OT YCJIOBHIA COAEP)KAHUS U YPOBHS KOPMJICHUS B
3UMHUN Tiepuon. B CBs3M ¢ 3TUM B CTaThe pacCMATPUBAIOTCS BOIMPOCH OLEHKH OCHOBHBIX
Moka3zaTesieli MOJIOYHOW POJYKTUBHOCTH M Ka4eCTBA MOJIOKA KOPOB B 3UMHHIA CE30H.

B xome wucciemoBaHus OBUIM TPOAHATU3MPOBAHBI CYTOYHBIA yIOH MOJIOKA, a TakKkKe
cojJiepkaHue kupa u Oenmka. [lo pesynbraTam HCCIeNOBaHHS YCTAHOBJICHO, YTO CpPEIHECYTOYHAS
MOJIOYHAs IPOTYKTHBHOCTh KOPOB cocTaBmia 16,5 nurpa, 9T0 COOTBETCTBYET HOPMAIBHOMY YPOBHIO
JUIs 3UMHero mepuojia. llpu 3TOM y OTAENbHBIX >KMBOTHBIX JAaHHBIM IOKa3aTeidb BapbHUpPOBAIl B
npenenax 12—20 nauTpoB, YTO 0OOYCIOBACHO (HDU3MOJOTHUYECKUMH OCOOCHHOCTSIMHM >KMBOTHBIX H
ypoBHEM uX KopmileHHs.Kpome TOro, ycTaHOBIEHBI CIEAYIONIME CpPEIHHE IOKa3aTelld KadecTBa
MOJIOKa: >KUpHOCTh — 3,64%, conepxkanue Oeinka — 2,99%, cyxoii 00e3KHpPEHHBIH OCTaTOK —
9,08%, conepxxanue makTo3pl — 4,85%. DTH maHHBIE CBHIETENLCTBYIOT O COXPAaHEHHWU IMHIIEBOU H
OHMOJIOrMYECKOM IEHHOCTH MOJIOKA B 3UMHUU Nepuo. BhISBICHO, YTO U3MEHUYMBOCTh COCTaBa MOJIOKA
3aBHCUT OT COAJIAHCHPOBAHHOCTH DPALMOHOB, CTAJHWH JIAKTAllMH W MHUKPOKJIMMATa B IOMEIICHHAX.
B wuactHOCTH, JeUIMT SHEPrMH M MNPOTEMHA B PAIMOHE MOXET MPUBOAWTH K CHUKCHHIO
KaueCTBEHHBIX MOKa3aTelieil MoJIoKa.

Pe3ynbTaTel WCClieOBaHUS IOKA3alM, YTO BHEAPCHHE HAYYHO OOOCHOBAHHBIX CHUCTEM
KODMJICHHSI, ONTHMH3AIMS PAIMOHOB U YIy4IIEHHE YCIOBHH COJAEpKaHUS CIOCOOCTBYIOT
MOBBIIICHNAIO MOJIOYHOW MPOJYKTUBHOCTH M KadecTBa MOJIOKa. [loyyueHHbIC JaHHBIE MOTYT OBIThH
WCTIOJIH30BAHbI I MOBBIMIEHUS 3PPEKTUBHOCTH MOJIOYHOTO MPOM3BOJCTBA W YIyYIICHHS KauecTBa
MIPOIYKIIUH.

Kntoueevle cnosa:nmuyesoocmeo, Kopmienue 2yceli, payuoH, KOpMO8vle 000A8KU, HCUBAs
macca, macHvle Kauecmsd, YOou, XumMuieckull cocmas msica.
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OHEHKA KOJIMYECTBEHHBIX U KAYECTBEHHBIX XAPAKTEPUCTUK
MHNOJ3EMHBIX BOJOUCTOYHUKOB NTACTBU I 3AITA/ITHO-KA3AXCTAHCKOU
OBJIACTH

AHHOTALUA

B mnocnennue roabl mpoOjeMa HCTOLICHHS BOJHBIX PECYPCOB BBI3BIBACT BCE OOJIBIIYIO
obOecriokoeHHOCTh. Ecnmi paHee BomHas mpoOieMa yke MMesa BaXKHOE 3Ha4eHHEe, TO CEeTOJHS OHa
ctana emE OoJjiee OCTPON M aKTyalbHOW M3-3a aKTUBHOT'O Pa3BUTHsI CEIBCKOTO XO3siicTBa. B CBs3M C
3TUM HEOOXOAMMO JaTh XapaKTePUCTHUKY CYIIECTBYIOIINM 3amacaM IOA3EMHBIX BOJ, PacCMOTPETH
HeﬁCTBYIOHIHe CHOCO6I)I HUX HCIIOJIB30BaHUA MW MPOaHAJIM3UPOBATH METO/IbL BOI[OO6GCH€‘I€HI/IH
MaJIOBO/IHBIX MAaCTOUIHBIX TeppuTopuid. COrIacCHO HOPMATHBHEIM TPEOOBAHUSM, BHIOOD MCTOYHHKOB
BOHOCH&6)KGHI/I51 JJIsL O6B0,[[HGHI/I$1 HaCT6I/IIH AOJKEH COOTBECTCTBOBATH CAHUTAPHBIM HOPMAaM. B cratbe
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PaCCMOTPEHO TEXHUYECKOE COCTOSHHE TIOA3EMHBIX BOJOWCTOYHWKOB, TPOBEAEH HMX aHaIN3 I10
CTCIICHU BOJOHAIIOJIHECHUSA W YPOBHIO MHUHEpaIU3allii, a TAaKKC OCBCIICHLI HpO6HeMLI O6BOI[H€HI/I$1
MMacTOMINMHBIX Tepputopuii 3amamHo-KazaxcTanckoi o0macTH. AHaIW3 TPOBEACHHBIX HAYIHBIX
KCCJICZIOBAHUH MMOKA3aJj, 4TO JUIS CyXOCTEIHOM 30HBI 00JIACTH XapaKTEPHO MCIOJIb30BAHUE OTKPBITHIX
WCTOYHWKOB BOJOCHAOKEHHMS TACTOWII, TaKMX KaKk pEeKH, KaHaubl ©  TPYABI-KOIIaHH.
B monymycteiHHON 30He 00BOJHEHUE MACTOUI JTOJHKHO OCYIIECTBISTHCS MPEHMYIIECTBEHHO 32 CUET
WCTOJB30BaHMS TOJ3EMHBIX BoJ. Ha Teppuropmsax, HaXONAIIMXCS B 30HE BIUSHUS OPOCHTEIHHO-
O0OBOJIHUTEIILHBIX CHCTEM, OOECIICUYCHHE MECT COJCpXaHHS JKHUBOTHBIX OCYIIECTBISCTCS 3a CYET
YCTPOWCTBA BOJOHAKOTIMTEILHBIX 0aCCEHHOB ¢ 000PYIOBAaHHBIMU BOJOTIOWHBIMHY TUTOIIAIKaMH. Takoe
pelieHue SBISETCS MPAKTHYECKH OOOCHOBAHHBIM M DKOHOMHUYECKH BBITOTHBIM I MTOTPEOUTEINEH,
XOTS OCTaércs BOIIPOC MOJACPKaHUA KadeCTBa BOJbI Ha YPOBHC, MAKCHMMAJIIbHO COOTBETCTBYIOIIEM
TpeOOBaHUSIM CAHUTAPHBIX HOPM.

B cratse npezncTaBieHsl pe3yabTaThl MOHUTOPHUHTA MACTOMITHBIX TEPPUTOPUI, TIPOBEAEHHOTO
JUI OTICHKH KOJIMYECTBEHHBIX M KAYEeCTBEHHBIX XapaKTEPUCTHK HMEIOIIUXCS BOAHBIX PECYpPCOB Ha
OCHOBE aHaJM3a BOJ103a00PHBIX COOPYKEHUH TMOA3EMHBIX BOJI.

Knroueevie cnosa: 3anaono-Kazaxcmawnckas odnacmo, pailonsl, nacmoéouuye, 8000UCHOYHUK,
waxmuowle KOI00Ybl, MpyoHamoie 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
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 cenmbckoro xo3siictBa  3amamgHo-KazaxcraHckoidt  oOmacTu
JKUBOTHOBO/ICTBO 3aHMMAaeT OJHO M3 Beaylux mecT. Q0yanas orpOMHBIMU JKOJOTHYECKH YHUCTHIMHU
MacTOWIIHBIMHU TEPPUTOPHUSIMHU, HAIlIa 00JIACTh MOXKET MPOU3BOUTH IKOJIOTHYECKH YUCTHIE MTPOYKTHI
KMBOTHOBOJCTBA [1-4]. Boiblmoe BHMMAaHME YIEIECHO MCIOIB30BAHUIO HAYYHO OOOCHOBAHHBIX
MOJIXOJIOB K HCIIOJIb30BAHUIO IMACTOMIIHBIX PECYpCOB IyTEM NPUMEHEHHS OTIOHHO-TIACTOUIIHOTO
’KHBOTHOBOICTBA. O0ecieyeHne OTTOHHO-TaCTONIIIHOIO KUBOTHOBOCTBA ITNTHEBOM BOJOM SIBIISIETCS
OTHUM U3 BaXHEHIIMX YCIOBUH 3(PQPEKTHBHOTO HWCIONBb30BaHUS OSTHX 3€Mellb JJi  BbIlaca
CENTbCKOXO3SIMCTBEHHBIX JKUBOTHBIX [5-8]. AHamu3 pe3ynbTaToB MOHHUTOPHHIA, HCCIIEIOBAHNE
KayecTBa BOJBI W TMPOBEACHHE HAYYHBIX HAOMIONCHHIA B 00JacTH BOAOOOECICUEHHS OTTOHHOTO
JKUBOTHOBO/JICTBA BCEr/ia SIBJSUIUCH M OCTAIOTCS HamOojee 3(G(EKTUBHBIMU TOIXOAAMU K PEUICHUIO
3a7a4 OOBOJHEHHS MACTOUIIHBIX TeppuTopuii [9-12].

MOHHMTOPUHT TACTOWIIHBIX TEPPUTOPHIA OTTOHHOTO >KWBOTHOBOJICTBA, HANpPABJICHHBIA Ha
OLICHKY KOJMYECTBEHHBIX M KAUECTBEHHBIX XapaKTEPUCTHK CYIISCTBYIONIMX BOJHBIX PECYpPCOB MyTEM
HCCJICZIOBAHUS BOJI03a00PHBIX COOPYXKEHHUM IMOJ3EMHBIX BOJI, UIPaeT BaXKHYIO POJIb B pa3paboTke
MeTO0B 3 (HEKTUBHOTO OOBOAHEHHS TACTOMII] C UCTIOJIL30BAHUEM MO3EMHBIX BO/I.

Martepuaibl W MeETOABI MCCIAETOBAHUA. MOHUTOPUHI TOJ3EMHBIX BO03a00PHBIX
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COOpYXKEeHHUH ¢ 00CleOBaHNEM MACTOUIIHBIX TEPPUTOPHUN OTTOHHOTO KMBOTHOBOJICTBA MPOBOIUTCS
MyTEM OLIEHKU MX (PAaKTUUECKOTO COCTOSHHUS B KOHKPETHBIX MPUPOIHO-ITAHAMAPTHBIX 30H 00JIACTH C
OTNpEJCNICHNEM TaKUX IapaMeTpoB, KaK CTATHYECKUA W JUHAMUYECKHHA YpPOBEHb BOJBI, JIECOUT
MOJI3EMHBIX BOJIOMCTOYHUKOB, a TAK)KE YPOBHS MUHEPAJIU3AIlMU BOJIbI B KOJIO/IAX U CKBAKUHAX.

Pe3yabTaThl ucciiefoBaHus, odcy:xaenne. [IpoBeicH MOHUTOPUHT MMOI3EMHBIX UCTOUHHKOB
00BOIHEHUS MACTOMIIHBIX TEPPUTOPUI OTTOHHOTO KUBOTHOBOJICTBA CyXOCTEITHOM, MOIYITYyCTHIHHOM U
ITyCTBRIHHOM 30H 3amanHo-Kazaxcranckoit obmactu. [1o pe3ynbraraM MOHUTOPHHTA, IPOBEACH aHAINA3
TEXHUYECKOTO COCTOSIHUSL /58 MON3EMHBIX BOJOUCTOYHHKA, M3 KOTOPBIX 426 COCTaBMIIA KOJIOMIBI H
332 cxBaxxuns! (Tabmia 1).

Tabmuia 1 — Ceenenws Mo KOJI0/IaM ¥ CKBOKWHAM B ITyHKTaX OTTOHHOTO KUBOTHOBOJICTBA

Ne Tun KonmuectBo, | ['myOuna, Paszmeprl, Jlebwur, Mumnepanusza-
BO/103200PHOTO 3 3
/n LT M MM oM°/c U, T/IM
COOPYKCHUS
1 Komoauer 426 1,8-22,5 36-4000 0,02-2,2 0,1-18,5
2 CKBa)KHHBI 332 8,0-120,0 40-219 0,02-4,0 0,2-41,3
Bcero 758

N3 obOmero umcna oOCIEIOBAaHHBIX TOJ3EMHBIX BOJOMCTOYHHUKOB B ITYHKTaX OTTOHHOTO
JKUBOTHOBOJICTBA 56 % cocTaBisitoT KOIOa1bl, 44 % COCTaBIAIOT CKBaKUHBI. [IpH aHaIn3e CKBaXKHH,
IMOMHMO COOCTBEHHBIX JAaHHBIX, HCIIOJIb30BAHBI CBEICHHS IPEICTABICHHBIC TJIABAMU KPECThSIHCKUX
XO35MCTB M MaTepualibl POEKTHO-HU3BICKATEIbCKUX oOpranu3anuidl.O000IIeHHbIE CBEACHHUS O
KOJMYECTBE M TEXHMYECKUX XaAPAKTEPUCTHKAX KOJIOAIEB M CKBAXHUH, B JIEHCTBYIOIIUX IYHKTaX
OTTOHHOTO >KMBOTHOBOJICTBA B pa3pe3e PalioHOB M B pa3pe3e MPHUPOIHO-TaHAIIA(THRIX 30H 00JIaCTH
MIPEJICTaBJICHBI B BUJIE TMarpamMM Ha pucyHke 1.

h

a) 0)
Pucynok 1 — KonmmuecTBeHHOE COOTHOIIEHHE MCCIIEIOBAHHBIX KOJIOALEB U CKBKUH 3amaTHO-
Kazaxcranckoii obnactu: a) B paspese pailoHOB o0iacTh; 0) B pazpese NpupoaHO-TaHAIa(QTHRIX 30H
obmactu

Kak BugHO M3 AMarpaMMsl B pa3pese NpUpoaHO-TaHMadTHRIX 30H, IIpeoliamaromas 4acTb
konoaues 20 % pacnosoxkeHsl B cyxocTenHo, 58 % B nonymyctbiHHOM 1 22 % B MyCTHIHHOM 30HAaX.
Uro Kacaercsi CKBaXWH, B CYXOCTEIHOHW 30He Haxomarcsi 55 %, B momymycteiHHOW 43 % u B
nycTeIHHOM 2 % cooTBercTBeHHO. ECiin 1Mo cKBakMHAM yIeNbHBIA BEC IYCTHIHHOM 30HBI COCTaBIISIET
mume 2 %, TO MO KOJOAIIAM HaMMEHBIIHMH yIeNbHBIH Bec HAOIIONAeTCsl B CyXOCTEHHOH 30HE, rne
cocpenotodeHsl Tobko 20 % Bcex kosoaieB o0aacTy.

JlanpHeWmUid aHamu3 TOA3EMHBIX HCTOYHHKOB OOBOIHCHMS OCYINECTBISUICS B pas3pese
CIIEAYIOIMX TPEX OCHOBHBIX MapaMeTpoB: TMyOMHA, NEOMT M MHUHEPAIM3alus BOAOHCTOYHHMKA
(pucyHOK 2).
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Pucynok 2 — OCHOBHBIC MTapaMeTPhl HCCIICIOBAHHBIX KOJIOALEB U CKBAKHUH 3amaHo-Ka3axcTaHCKoi
obmnactu: a) TiryOWHA BOJOMCTOYHHUKA; 0) AEOUT BOJOMCTOYHUKA; B) MUHEPATIH3AIHSI BOJOUCTOUHUK

Kak BumHO W3 mmarpamMm B OO0JIacTH TpeoOsagaroT KoJoAmbl TiayomHoi S5 — 10 M, moms
KOTOpBIX cocramiseT 55 % B oOriel cTpykrype konoaues. Jois koyoanes riyounoit go 5 m, 10 —
20 m 1 20 — 30 M cocraBusteT cooTBeTcTBEHHO 23 %, 21 % u 1 %. B obmactu mmms 1 Kosomer,
pAacIoNioKEeHHBI B MOJYIyCTBIHHON 30HE, MMeeT TiyOmHy Haxozsmwmiics B mpenenax 20 — 30 m.
Haunbonpumii yaensHbIN Bec 3aHUMaeT bokeHopIMHCKIIA paiioH, re KOJHMIECTBO KOJOIEB TITyOHHOM
10 30 M cocrasisier 32 % Beex komoaues mo obnactu. [1o konoauam rayouHol 10 S M u ot 5 10 10 M
muarpyeT bokeHopaMHCKHN palloH ¢ YIEeNbHBIM BECOM COOTBETCTBEHHO B 14 % Bcex KosoaleB
oOmactu. AHanM3 CTPYKTYpPBI KOJIOAIEB 00J1acTH MOKa3bIBaeT Mpeoliaganne HeOONbIIMX TIyOUH Ha
TeppuTopuu xo03sicTB bokeiopauackoro, Kasragosckoro, Axxankckoro u JKaHTalnnHCKOTO paiOHOB.

I'mybuna ckBaxkuH B oOjactu B cpeaneM He mnpesBbimaer 100 m. B cTpykType ckBakuH
MPEBAINPYIOT C YAEIbHBIM BecoM 58 % CKBakuHBI T1yOnHON 10 50 M, KOTOpBIE PACTIONOKEHBI TOYTH
BO Bcex paiioHax oOmactu. Mons ckBaxkuH rimyomnoir 50 — 100 m m 100 — 200 M cocraBusieT
coorBercTBeHHO 41 % u 1 %. B obnactu numb 1 cKkBakWHA, pACIONIOKEHHAsI B CYXOCTEITHOW 30HE
uMeeT rnyouny, Haxoxaumiics B npeaenax 100 — 200 m, kotopslit Haxoautcs B bypanHckoM paiiose,
ryOnHa ckBaxkuHbl paBHa 120 merpam. HamOonpmmii yaeipHBI BeC MO CKBaXKMHAM 3aHUMAET
Kazranosckmii paiioH, rae konmudecTBO ckBakuH riayomHon 50 — 100 m cocraBmser 18 % Bcex
ckBakuH 1o obnactu. [To ckBakuram riryouHo# 10 50 M u ot 50 mo 100 m munupyer Kazranosckuit
palioH C yJeTbHBIM BECOM COOTBETCTBEHHO B 25 % BCeX CKBaXXHMH OOJIaCTH. AHAIM3 CTPYKTYPHI
CKBAXMH OONacTH TIOKa3blBaeT NpeoOsiafaHue HEOONbIIUX TNyOWH Ha TEPPUTOPHU XO3SHCTB
Axokankckoro, bokeopaurackoro, Kaszranosckoro, Kaparoouackoro u TepeKTHHCKOTO paiiOHOB.

[lpu ananmze BOIOOOECHEYEHHOCTH MACTOMINHBIX TEPPUTOPHHA OOJIACTH BaKHO 3HATH
HAITOJTHAEMOCTh KOJIOALEB, XapaKTepU3yIOMHecs 1e0NTOM IOJ3eMHOTO BOJOMCTOYHMKA. Kak BHaHO
M3 TPENCTaBJIICHHBIX jauarpamMm B 3amnanHo-Kazaxcranckoit oOnactu mwmmib B BaiiTepexckom,
JKanrammackom w  KaparoOWHCKOM paiioHAX WMEIOTCS TI0 OXHOMY KOJOIIy C BBICOKOH
HATIOJTHAEMOCTBIO (C ypoBHeM nebuta Gomee 2,0 m/c). Mmeer mecto mmpokas muddepeHimanms
HAIIOJIHAEMOCTH CKBOKWH B pa3pe3e paiioHoB. HamOonbmuii yAeNbHBINH BEC B CTPYKTYpE KOJIOIIIEB
3aHAMaroT xonoausl geoburom 0,2 -10mu 0,1 -0,2 MS/C, HX J0JIA cocTaBisieT cOoTBeTcTBEHHO 70 % u
13 % Bcex komoaleB 00IACTH, TPUYEM camast OoJIbIIasi UX YacTh cocpeloToueHa B bokeiopauHCKOM
(32 %), Kazranorckom (19 %) u Arxxankckom (18 %) paiionax. JIosst KOJOMIEB € HAMOJIHAESMOCTBIO
1,0-2,0 M*/c B 0bIIEM KOTHUECTBE KONOANEB cocTaBmseT 13 %. MeHee MPON3BOUTEIBHBIC KOIOIIHI
ypoBHeM nebura xoTopeix 10 0,1 M/c cocpenoToueHBI B AKKAMKCKOM, BOKeHOpIHHCKOM,
XKanranuackoMm, XKaHnOekckoM paiioHax.

JlaHHBIE O 3HAYCHUH Je0HTa CKBOKUH B pa3pe3e paiioHOB 00J1acTH ci1a0ble 0 HATIOJHSIEMOCTH
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ckBaxkuH ¢ geburom g0 0,5 m/c (27 %) HaxomsATCs HAa TEPPUTOPUM AKKAMKCKOrO paioHa.
B cTpyKType MO HamonHseMocTH ckBaxuH ¢ aeburom 0,5 — 1,0 m%/c cocraBmster 23 % oT obmero
YUClIa CKBAXWH palioHOB 00acTH. MakcHMallbHOE YHCII0 CKBaXKWH C mokaszartenem meoura 0,5 — 1,0
M/c mpuxomutcs Ha Axokamkckuii, Bokeffopmumckuii, Kasramosckuii n KapaToOuHCKMit paifOHSL.
Hons ckpaxkun ¢ Hamoiaasemoctbio 1,0 — 2,0 M3/c ¥ cBBIIIE 2,0 M>/c B 06IIEM KOJMYECTBE CKBAKUH
coctapisieT 53 % u 12 % coorBercTBeHHO. V3 Mpon3BeeHHON IPYNIUPOBKY 0 ACOUTY KOJIOIUEB U
CKB@XMH MOYKHO C/IEJIaTh BBIBO, YTO BCE PAHOHBI, HA TEPPUTOPUHN KOTOPBIX Pa3MEIICHBI KOJIOIIBI 1
CKBa)KMHBI, UIMEIOT Pa3Hbli MoKa3arenb AeOuTa.

KauecTBeHHBIMH TIOKa3aTeNISIMU TTOJ3EMHBIX BOJ| SBISICTCS MX MuHepanmm3amwms. [1o yposHio
MUHEpaJIH3alMdy IIOA3EMHBIE BOJBI TMOAPA3IENSIOTCS Ha KaTeropud M BHIBL. Tak, K KaTeropuu
MPECHBIX BOJI OTHOCATCS YJbTpampecHble, NMPECHbIe M YMEPEHHO IpPecHbIE BHIbI, K KaTeropuu
COJIOHOBATBIX — CIa0OCOJIOHOBATHIE, COJIOHOBATHIE W CHJIBHOCOJIOHOBAThIE BHIBI, K KaTeropuu
COJIGHBIX — CIIaDOCOJIEHBIE M COJICHBIC BHJbI, K KaTETOPHH MEPEXOJHBIX — KPEMKOCOJICHBIH BHI, K
KaTErOpuH paccoJioB — ciabble, CpeiHIe, KPEIKNE, BECbMa KPETIKUE U CBEPXKPEIKHUE BHIbI.

AHanu3 JaHHBIX O 3HAYCHUM MUHEpPAIM3allMM KOJOJIIEB B pa3pe3e paiioHOB 00JacTH
npeobIaaaoT KOJIOAIBI C MPEecHO# Booi ¢ Munepaim3armeit 10 0,5 u 0,5 — 1,0 r/i (58 %), a taxxke ¢
OTHOCHUTENBHOM conenoBarocThio 1,0 — 2,0 r/n 1 coleHHbIe ¢ ypoBHEM MHUHEpanu3anuu cebie 2,0 r/n
(42 %). B crpykType KOJIOAIEB OOJACTH 10 YPOBHIO MHHEpAIM3aIlMU MNpeoOaagaeT yYpOBCHb
munepanuzanun 10 0,5 r/n (27 %) npecusie u 0,5-1,0 r/n (31 %) cnaboconoHOBaThIe, GOJIBIINHCTBO
TaKuX KOJIOJLIEB HaxoauTcs B AxkaumkckoMm, bokenopaumHckoMm, XKanrammHckom u KaszramoBckom
paiionax (58 % Bcex kosoaieB oOiactu). Camble MHHEpaaM30BaHHbIC KOJOALB! (cBbimie 2,0 /)
HaXoAATCsS B AKKaMKCKOM M BokeHopAuHCKOM paiioHax, 4to cocraBiser 61,5 % Bcex KoJoleB
oOnactu nmanHou kareropuu. Komoaupel ¢ ypoBHem mmHepammsammu mo 0,5 r/m, 22 % komnonies
NPUXOJATCS HA CYXOCTEIHYI0 30HY, 48 % konoxanes Ha moiymycTelHHYI0 30HY 1 30 % Komoama Ha
nycTeIHHYI0 30HY. C ypoBHeM munepanuzauuu 0,5 — 1,0 r/n (31 %) u 1,0 — 2,0 r/n (18 %) xonoxaues
MPUXOMSTCS HA CYXOCTENHYI0 30HY, 27 % KOIOIEB HA TONYMYCTHIHHYIO 30HY B 9 % KoIOJIeB Ha
nmycTeiHHYI0 30HY. C ypoBHeM MmwuHepamusanuu ceeiie 2,0 r/n, 11 % komonieB mpuxonsrcs Ha
CYXOCTEIHYI0 30HY, 69 % KoJI0/1IeB Ha MOJIYIYCThIHHYI0 30HY 1 20 % KOJI0e1l Ha MyCTHIHHYIO 30HY.

Takke MpoBENU aHaIW3 YPOBHS MUHEpaTM3alMU MOJ3EMHBIX BOJ MO CKBaXHMHAM B paspese
paiionoB oOnactu. CkBaxkuHbl ¢ MuHepanuzanued no 0,5 r/n cocraBmino 29 % oT BCeX CKBaXXHH
oo6mnactu, 0,5 — 1,0 r/i cocraBuio 13 % ot Bcex ckBakuH obaacth, 1,0 — 2,0 cocraBuio 19 % ot Bcex
CKBakUH obOnacty u cBbitre 2,0 r/i cocraBuino 39 % Bcex ckBakuH obnactu. [IpecHas BoJja CKBaXKHH €
ypoBHeM muHepanu3anuu 10 0,5 r/m n 0,5 — 1,0 r/n HaxonsaTcsa Ha TeppuTopusax bokeropauHCKOTO,
’Kanubexckoro n Ka3raioBckoro paiioHOB.

W3 ckBaxuH ¢ ypoBHem MuHepammzanuud a0 0,5 r/n, 46 % ckBaXMHBI MPHUXOIATCS Ha
CYXOCTEITHYIO 30HY, 51 % CKBa)XWH Ha MOJYMYCTHIHHYIO 30HY U 3 % CKBa)KHHBI Ha ITyCTBIHHYIO 30HY.
C ypoaem wmmuepamm3amuu 0,5 — 1,0 r/m u 1,0 — 2,0 r/n, 68 % ckBaxxkuHBI TPUXOAATCA HA
CYXOCTEMHYI0 30HY, 31 % CKBa)KHHBI Ha MMOJYMyCTBIHHYIO 30HY B 1 % CKBa)knHa Ha MYyCTHIHHYIO 30HY.
C ypoBHeM MuHepanu3anuu cBbiie 2,0 r/i1, 50 % cKBaXKUH NPUXOIATCS HAa CYXOCTEIHYO 30HY, 48 %
CKBa)KMHBI Ha TOJTYIYCTHIHHYIO 30HY U 2 % CKBa)XHHBI Ha ITyCTHIHHYIO 30HY.

W3 rpynmumpoBKY 10 MUHEPAIN3AIMH IAXTHRIX KOJOAIEB U CKBaKMH MOXHO CIEIaTh BBIBO/,
YTO BCE BBIACICHHBIC HAMHU TEPPUTOPHAIBHBIC TPYIIIBI UIMEIOT Pa3HYyIO CTENICHb MUHEPAIU3AlUuH. JTO
CBSI3aHO C IIHPOKOH TEPPUTOPHAILHOW pACHPENEICHHOCThIO 30H, COCTOSIIUX W3 HECKOJIBKHX
paiioHOB, UMEIOLIMX, COOTBETCTBEHHO, PA3IMYHbIC NMPUPOIHBIC YCIOBHS M TOPU3OHTHI MOJ3EMHBIX
BOI.

AHanM3 TEXHHYECKOTO COCTOSHHUS TOJ3EMHBIX BOJOWUCTOYHUKOB IMACTOWIIHBIX TEPPUTOPHUIM
OTTOHHOTO JKMBOTHOBOJICTBA TIIOKa3aJ, YTO B IMYHKTax OTIOHHOTO >XKMBOTHOBOJICTBA, KOTOPBIE
HaxOAATCsS BOJIM3HM HaceleHHbIX MyHKTOB, Ha 100 % ocHarieHbI 21eKTpudecTBOM. B Takmx myHKTax
JUISL TIOJTheMa BOJIBI C KOJIOJIIEB M CKBAXKHH HCIOJB3YIOT JJIEKTPUYECKUE TIyOMHHBIE W JpEHAKHBIE
Hacockl. B Xone TpoBeneHWST MOHHMTOPHHIA, BCTPEYAINCh IMYHKTBL, TI/Ieé OTCYTCTBOBAJIO
ANEKTPUYECTBO. B 3THX MyHKTax HCHOJB3YIOT OCH3MHOBBIE T€HEPATOPHI, a Uil MOJBEMa BOIbI
OEH3MHOBBIE MOTOTIOMITBI, JICHTOYHBIE BO/IOTIOJbEMHUKH.

CeezieHUS 10 CO3JIaHHIO0 MHGPACTPYKTYPHI B MYHKTax OTTOHHOT'O )KUBOTHOBOJICTBA B pa3pese
paiioHOB O0JIACTH TIPE/ICTABICHBI B TaOIHUIIE 2.
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W3 Tabnumbel 2 BUAHO, 4TO pabOTHI MO YCTAaHOBKE CONHEYHBIX TaHeneil coctaBwio 39 %,
YyCTaHOBKa 3JIEKTPOTeHEPATOPOB (MHHHM BETpsHBIE CTaHIUH) cocTaBmiio 27 %, paboTsl Mo OypeHuio
CKB&)XWH BBITIONIHEHO Ha 8 % W 00ecneueHHOCTh KPECThSIHCKUX XO3SIMCTB HACOCAMM JUIS TOAbeMa
BOJIbI cocTaBmiio 26 %.

AHanmM3 KOHCTPYKIIMM KOJIOJIICB IMOKa3al, 4YTO W3 OOINEro KoJM4YecTBa 00CIeI0BaHHBIX
KOJIOJIIICB YYHUTHIBas UX reorpauueckoe MEeCTOIOIOKEHHUE, TO B CyxocTenHoi 30He Haxoautcst 20 %,
B MOJIyIYCThIHHOM 30HE 58 % M B mycThIHHOM 30HE 22 % KOJIOAIEB COOTBETCTBEHHO. B cyxocTenHoi
Y TIOJYIYCTHIHHOM 30HE Npeo0ialaloT KOJIOANBI IMIAXTHOTO THUIA — KOJIBIO JKEIe300CTOHHON
KoHCTpyKIH, nuamerpom 0,9 — 1,2 mMeTp. B mycThIHHON 30He B OCHOBHOM KOJIOJIIBI BHIKOTIAHBI U
YKPEIUICHBI JIepeBOM (IOCKH, OpEBHA, IUICTCHHBIC MPYThs), HO, a TAK)KE BCTPEUYAOTCS KOJOIIIBI, JJIS
YKPEIUICHHUS CTEH KOTOPBIX UCIOJIb3YIOT METaTHUeCKue IUcTepHbl 00bemMoM oT 10 10 20 ToHH.

Tabmuna 2 — CBeleHUs 1O CO3/IaHUI0O WHPPACTPYKTYPHI B IMMyHKTaX OTTOHHOTO JKUBOTHOBOJICTBA B
paspese pailoHOB 00J1aCTH

Buisl 1poBeicHHBIX PaboT
No | AamuHuCTpaTUBHBIE YcranoBka yeranoska
. Bypenue N Vcranoska Hacoca I
n/n paiioHsl 00sacTH COJIHEYHOH
CKBaKUHBI 3JIeKTpOreHepaTopa oxbeMa
MMaHean
BOJBI

1. | AKKaukckun 18 86 38 36

2. | Baiirepek 7 7 7 7

3. | bokelopanHckuii 38 138 100 99

4. | bypnuHckuit - 18 12 12

5. | JKa"ranuuckuii - 120 95 93

6. | JKanunbOekckuit 44 96 113 113

7. | KazramoBckuii 12 67 16 14

8. | KaparoOunckuii 5 20 12 11

9. | CoipbiMckuit 12 103 68 61

10. | TackanuHCKUA 3 7 4 3

11. | TepexkTuHCKHIA 3 22 8

12. | Yunrupnayckuii 1 4 2 1
Hrtoro no obmactu 143 686 475 458

YuuThiBasi  BBHINIECKa3aHHOE, B  XOJ€ MPOBEICHHS MOHHTOPHUHTA  CYIIECTBYIOIIUX
BOJIOMCTOYHHKOB, OT OOIIIEro Yucia BOJOUCTOYHUKOB, 88 % COCTaBISIOT KOJIOMIBI OTKPBITOTO THIIA,
M3 HUX [aXTHBIE KOJOMIBI 85 % ¢ ynokeHHBIMU Kelle300eTOHHBIME KosbliaMu 1 15 % xomoates co
cpy0a, T.e. CTEHBI KOJIO/IIa YKPETUICHbI JOCKAMH WX TUICTEHBIMU TPYThSIMH.

[IpoBens aHanKM3 TEXHUYECKOTO COCTOSHUS KOJIOIIEB, MPHUIILTH K BBIBOAY, YTO OOJBITHHCTBO
U3 HUX Haxomutcs B XopouieM coctosiHud (80 %), T.e. UMEIOTCS KPBILIKH, OTOPOXKEHBI, 00YCTPOCHBI
HABECOM, C YHCTBHIMH TOWJIBHBIMH KOpbITaMH. M3 o0miero umcna oOCICTOBAHHBIX KOJOALCB B
HEYJIOBJICTBOPUTEIBLHOM cOCTOsiHUM Haxomastcs (20 %), He OropokeHbl, MOWJIbHBIC IUIONMIAIKH, H
KOPBITa YACTHYHO Pa3pPyIICHBI.

Buaarogapnocru. HayuHble ucciaeoBaHUs ¥ aHAIN3 MOJMYYSHHBIX PE3YJIbTATOB BBHIOJIHEHBI B
pamkax HTIT TIII® BR06249365 «Co3manne BBICOKOMPOAYKTUBHBIX MACTOWIIHBIX YrOOUH B
ycnoBusix CeBepHoro u 3amagHoro KaszaxcraHa M UX palMOHAJIBHOE HCIONB30BAHUE) IO
Mepornpusituio  «Pa3paboTath Hay4YHO-OOOCHOBAaHHBIE pEHICHUS 1O ONTUMAIBHBIM  YCIOBHUSIM
OpraHu3aluy 00BoIHEHUs macTou 3anaaHo-Ka3zaxcraHckoi obmacTmy.

3akaouenue. OCHOBHOH 3amadeil NPOBEIACHHBIX MCCIICIOBAHUN SBIIETCA pa3padoTKa
npuemMoB 3¢ddekTuBHOro o00BoAHeHMs mnactOmMiy Pecmybnmkm Kazaxcran ¢ MCHonb30BaHHEM
MOJ3eMHBIX BOA. IIpoBeicHHbIC Hay4YHBIC HCCICIOBAHHUS IOKA3ajld, YTO MAJOBOJHBIC MACTOUIIIHbBIC
TEPPUTOPUST C HU3KAM YPOBHEM HAIOJHSIEMOCTH TIOJ[3EMHBIX BOJIONCTOYHUKOB ¥ BBICOKHMU
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MOKAa3aTeNIMIA MUHEPAIU3alMM MOA3EMHBIX BOJA B IYHKTaX OTFOHHOTO >KMBOTHOBOJCTBA SIBIISIETCS
OCHOBHBIM ()aKTOpPOM, BIUSIIOIIMM HAa YBEIMYEHHE NMPOJYKTUBHOCTH OTTOHHOTO XMBOTHOBOJCTBA. B
CBS3M C OTHUM, HaMH TpeIjaracTcs ajlbTEePHATUBHBIN cmoco0 d(OQPEKTHUBHOTO OOBOTHCHHS
NacTOMIIHBIX TEPPUTOPUH OTTOHHOTO >KUBOTHOBOJCTBA C HCIOJIB30BAHMEM MOJ3EMHBIX BOJ, Ha
OCHOBE KOTOPOTO IIOaHa 3asBKa Ha OOBEKT MHTEIUIEKTYaJIbHOM COOCTBEHHOCTH, HAaXOAAIIAsACS Ha
skcnepTtuse B PI'TI na IIXB «HaumoHanbHBIH HHCTHTYT MHTEIIEKTyalbHOH coOctBenHOCTH» KITMC
MIO PK.
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TYHIH

CoHFBI JKBUIIApPhl Cy PECYPCTapbIHBIH CapKbLIy Mocelleci allaHAayIIbUIBIK TYFBI3ABL. Erep
OypbIH Cy Maceseci MaHbI3bpl OoJica, OYTiHIAE OJ aybul INAPYallbUIBIFBIHBIH OEJICCHII JaMybIHa
0ailTaHBICTHI OJIaH JIa OTKIp XKoHE ©3eKTi OoJa Oactansl. OChiFaH OaHITaHBICTHI KEP aCThI CYJIAPBIHBIH
KOJIIaHBICTaFbl KOpJIapblHA CHIIaTTamMa Oepy, OJapAbl MaiJalaHyIbIH KOJJIAHBICTAFbl TOCIIACPiH
KapacThIpy >KOHE CYBI a3 JKAWBIIBIMIBIK ayMaKTapAbl CYMEH KaMTaMachl3 €TLTIN JKaTKaH omicTepiH
Tanmay Kaxer. HopmarTuBTik Tamantapra CoWKeC JKaWbUIBIMIAPIbI CYJIAHIBIPY YVIIH CYMEH
JKaOIBIKTay KO3IepiH TaHAay CaHHUTapJIBIK HOpMayapra Colkec OOyHl THic. Makanmama skep acThl Cy
KO3JIepiHiH TEeXHUKAIBIK JKal-KYHi KapacTHIPBUIBII, OJIAPAEI Cy TONTHIPY MSpeKeci MEH MHUHEpaIaHy
JICHreitl OoWbIHIIA Tajjay >Kypris3inmi, coHmaii-ak bateic KasakcTaH OOJBICHIHBIH JKaWbLTBIMIIBIK
ayMakTapblH CyIaHAbIpy Mocenenepi OasHmamabl. JKypri3iireH FBUIBIMH 3€pTTEYNepIli Tannay
OOJIBICTBIH ~KypFaK Jajia alMarbl ©3€HJICp, KaHauJap JKOHE KOMAHU TOFaHAaphl CHUSAKTHI
KAMBUTBIMIAPIbl CYMEH KaMmTaMachl3 ETYAIH amiblK Ke3JepiH MaimgalaHyMeH CHIATTANIaThIHBIH
kepcerTi. IlleneiT alimMakTa >kKalbLIBIMIAPIBI CYJNAHIBIPY HETi3iIHEH >Kep acThl CyJapblH NaianaHy
eceOiHeH JKy3ere aceIpburybl THic. Cyapy-CymaHApIpy XKYWelepiHiH ocep eTy ailMaFbIHIarbl
ayMakrapa >kaHyapiapibl YCTay OpPbIHIAPbIH KAMTaMachl3 €Ty JKaOJbIKTaJIFaH Cyapy ajaHzaapbl 0ap
Cy KMHaKray OacceiHJepiH opHaTy eceOiHeH Xy3ere achlpbuiaabl. MyHIal miemiM TYTHIHYIIbLIAP
YIIH ic )Ky3iH/Ee HeTi3[eNreH KoHe YHeMA1 O0JIbIN TaOblIa/ibl, AETCHMEH CYIbIH CaachlH CAaHUTAPIIBIK
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HOpMAaJTap/IblH TajanTtapbiHa OapbhIHINA COMKEC KENIETIH JeHrelIe YCTal TYPy Maceleci Kanabl.
Makanana ep acThl CyJIapbIHbIH CY JKMHAY KYPBUIBICTAPBIH TalJay HEri3iHae Kojijaa O6ap cy
pecypcTapbIiHBIH CaHMBIK XKOHE CalaliblK CHITaTTaMallapblH Oarajiay YIIiH JKYPTi3UIreH KabUIBIMIIBIK
ayMaKTap MOHUTOPHHIIHIH HOTHXKEJIEPl KeATIPiLIreH.
Tyiin ce3dep: bamvic Kazaxcman o001vicol, ayoanoap, JHCAubLIbIM, CY KO3i, WAXMATbIK
KYObIKmap, mymikuti Kazelkmap.

YK 632. 951: 635.21: 631.559 (574.11)

Kamesa JI.T., PhD, n.0. 1onenra

HAO «3anagHo-Ka3zaxcranckuii arpapHo-TeXHHYeCcKUil YHUBepcuTeT MMeHU KaHrup xaHay,
Pecny0amka KazaxcraHn, r. Ypajibck, yia. 2Kanarup xana 51

Jlumanckast B. B., KaHIMIAT CeJIbCKOXO0351iICTBEHHBIX HAYK

TOO «Ypaabckasi CeJIbCKOXO035IiiICTBEHHAsl ONMBITHAS CTAHIUS», YpajiabcK, yia. bapaesa, 6,
Ka3zaxcran

ekThI0aeBa I'.X., KaHIUIAT CEJbCKOXO035IIICTBEHHBIX HAYK

TOO «Ypaiabckasi CeJIbCKOXO035IiiCTBEHHAsl ONBITHASI CTAHUHUS», YpaiabcK, yi. bapaesa, 6,
Ka3zaxcran

BJIMAHUE HHCEKTULUIHBIX CUCTEM 3AIIUTHI PACTEHUI KAPTO®EJISI HA
IHOBPEXKJAEMOCTDb PACTEHUU KOJIOPAACKHUM KYKOM U XO35IMCTBEHHO
SHAYUMYIO ITIPOAYKTUBHOCTDb KAPTO®EJBHOI'O AT'POIIEHO3A

AHHOTANUA

HccnenoBanust M NpakTHKa TOATBEPIMIH 3(P(EKTHBHOCTh NMPHMEHEHHS HHTETPUPOBAHHOM
CHCTEMBl 3alIUThl KapTodens, KOTOpas BKIIOYAEeT JAWAarHOCTUKY BpPEOHBIX OPTraHU3MOB,
(UTOCAaHUTAPHBII MOHWUTOPHHT, MPOTHO3 NPUMEHEHHsS KAapaHTUHHBIX W MPOPUIAKTHYECKHX Mep
3alIUTBl PAacTeHUH; coOroneHne ceBooOOpoTa, OTOPAaKOBKY OOJBHBIX KIyOHEH, MpOTpaBiIMBaHUE;
BBIOOp YCTOWYMBEBIX K BPEIHBIM OpPTaHHU3MaM COPTOB M THOPHWJIOB, CBOEBPEMEHHOE H Ka4eCTBEHHOE
NPOBEIEHHE BCEX arpoTEXHHMYECKHMX INPUEMOB BO3JeNbIBaHHA Kaprodemns. Jns momydeHus
9KOJIOTHYECKH YUCTOM MPOAYKIHMH, a TakkKe sl MPEeJOTBPAIICHUs] BPEIHOTO BO3JCHCTBUS
MECTHLUIOB, Ha TIOYBEHHBIC OPraHM3MBI U OKPYKAIOUIYI0 Cpeay LelecoOO0pa3sHO HCIOIb30BaTh
9KOJIOTH3UPOBAaHHBIE CHUCTEMBI 3alIUThI KapTodens oT OonesHeid u Bpegurened. OmuH M3 mMyTed
9KOJIOTU3ALMH-CHI)KEHHE TIECTUIMIHON HAarpy3KH 3a CYeT 3aMEeHbl XMMHYECKHX CPEICTB OOpPBHOBI
OMONIOTMUECKMMHU  TIperapaTaMd H HMHAYKTOpaMH HMMMYHHUTETa YCTaHOBJEHA OHMOJIOTHYEcKas
3 PEeKTUBHOCTh MHCEKTUIMIOB HA PAa3BUTHE KOJOPAJCKOTO XKyKa, TMIMHOK M CTEIIEHb HOBPEXKICHHS
uMH pacteHuid kaprodens. [Ipy npuMeHeHNH WHCEKTUIMIOB MIPOTHB UMAro 1 JINYMHOK KOJOPaJCKOTo
’KyKa yCTaHOBJICHA YCTOWYMBOCTD M Ka4eCTBO KIIyOHEH KapTodes.

[IprMeHeHne HMHCEKTHLUAOB TO3BOJISIET KOHTPOJUPOBATH YHCIEHHOCTH BpEOUTENCH, 4TO
CIIOCOOCTBYET YBEIMMUYCHUIO YposkaiHOCTH. OCOOSHHO Ba)KHO HCIOJIB30BAaTh MHCEKTUIMIBI B Hadaie
BEreTalny, Korjia pacTeHusl Hanbonee yS3BUMBI K aTake BpeAuTeNeil. 3a cueT 3aluThl PacTeHUH OT
BPEIHBIX HACEKOMBIX CHIDKACTCS BEPOSTHOCTH IMOBPEXICHUS KIyOHeW M cTebnei, 4ro B HTOTe
MPUBOJUT K 00Jiee BBICOKOMY KOJIMUECTBY U Ka4E€CTBY ypOXKas.

Kniouesvie cnosa: rxapmoghens, xonopadckuil dHcyK, AUYUHKU, CUCMEMbl UHCEKMUYUOOS,
ypoorcarHocmo

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
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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 guantity and
quality of the harvest.

Key words: potatoes, Colorado potato beetle, larvae, insecticide systems, yield

Beenenue. Ctpaterust 60psObI ¢ TAKMUM ONACHBIM BpeauTereM KapToders Kak KOJopajacKui
KYK IOJDKHA 0a3MpoBaThCd Ha CHCTEMax 3aIIMTHBIX MEPONPHUSTHUH, HE BBI3BIBAIOIINX BCIIBIIIEK
MacCCOBOTO Pa3MHOMKEHHUS M 3aMe UISTIONINX TPOILECCHl BHYTPUBHUIOBOM n3aMeHuuBocTH [1, 2, 3, 4, 5].

Ilo nanHBEIM MHOTHX Y4€HBIX KapTOQelneBOIOB, OecceMeHHbIe B TeueHHe 15 mer oOpaboTkm
KapTodens MUPEeTPOUaaMH, MPUBOIAT K TOSBICHUIO BHICOKOPE3UCTEHTHOW K HUM PAChl BPEIHUTEIS.
[TosTOMY IIPOTHB JIMYMHOK HEPBOTO BO3PACTA, KAK CUMTAIOT MHOTHE yu&HbIE, HEOOXOIMMO IPOBOAUTH
00paboTKy HHTHOUTOPaMHU CHHTE3a XUTHHA (MaT4, COHET | JIp.) WX JBe 00pab0TKN OaKTepHALHBIMU
(xonopano, HOBOAOpP, OMKON M Op.) HpenapaTaMu ¢ HHTEpBaJoM 8 cyTok. Eciam 4McIeHHOCTbH
BpeauTens 4yepe3 2-3 HeleNlu BCe K€ OyIeT BENUKa, TO CIeAyeT NMPUMEHUTh OJWH W3 MPErnapaToB
KJIACCOB: HEPEHETOKCHHOB (MOCHWIAH, OaHKON), (DEHHIHPA30JI0B (PEreHT) WIH aBEPMEKTHHOB
(duroBepm) [6, 7, 8, 9. 10]. Bricokasi 3koyornyeckas MIACTUYHOCTh U IUIOJOBUTOCTb, CIIOCOOHOCTH
HOIYJISIIMK  BhIpa0aThiBaTh yCTOWYMBOCTh K TOMY HJIM MHOMY WHCEKTHLMAY B TedeHue 4-5 ser
JeTIaloT 3a7ady PeryJIupOBaHus YUCIEHHOCTH U BPEAOHOCHOCTH KOJIOPAACKOTO JKyKa OUeHb CI0KHOM.
IlostoMy Ha OCHOBE HMEBIIMXCS IpENapaToB  HCCIENOBATEIMH  ObulM  pa3pabOTaHbI
AQHTUPE3UCTCHTHBIE CHCTEMBl 3alllUThl PAaCTEHHH KapTodens OT KOJIOpPaICKOro >KyKa, KOTOpHIE B
OTPE/ICICHHON CTEMEHH MO3BOJIMIN CHU3UTh YHCICHHOCTh UMAaro B arporieHose kaprodens [11, 12].

B cBasu ¢ stum B 2020-2022 rr. HaMu NPOBOAMIMCH HMCCIEAOBAHHA MO CPaBHUTEILHOM
OIIEHKE pa3pa0OTaHHBIX aHTHPE3UCTEHTHBIX CHCTEM 3aIllUThI PACTCHHU KapTOQels OT KOJIOPajcKoro
KYKa W TOBBILIEHUS] YCTOMYMBOCTH M MPOIYKTUBHOCTH KapTO(eIbHOTo arpoduToneHos3a B 3anamHo-
Kazaxcranckoii 005acTu B yCIOBUSIX PE3UCTEHTHOCTH KOJIOPAICKOTO JKyKa K MHCEKTHIIUIaM. B cxemy
OmbITa OBUTH BKJIFOYEHBI CIIEAYIOIINE BapUaHThI: 1 - pacTeHMsl ONPBICKUBAINCH BOAOM, 2 - pacTeHUs
oOpabaTsiBaIKCh B (ha3bl BCXOJI0B, OYTOHU3AIMK — IBETCHUS, KIIyOHEOOpa30BaHUsI MHCEKTUIIMIHBIMH
CHCTEMaMH.

Llens WccneqoOBaHUWI: HM3YYWUTh BIHMSHUEC HMHCEKTHLUAHBIX CHCTEM Ha IOBPEXKIAEMOCTh
pacreHuii KapTodesst KOIOPaaCKUM >KyKOM U UX JIMYMHKAMH U IPOILYKTUBHOCTH KapToges.

3ajauu  WCCIIEIOBAaHMN:  OMpEAETHTh  OHWONOTMYECKYl0  3(PQEKTUBHOCTh  Pa3IUYHBIX
WHCEKTULMIHBIX CHCTEM Ha HMaro M JIMYMHOK KOJIOPAJACKOrO JKyKa, CTEeHb MOBPEKICHUS
HaJ[3eMHON Macchl B pa3Hble (a3bl pa3BUTHA KapTOQesl U UX BIUSHHE Ha (POPMUPOBAHUE ypOKasl.

MatepuaJjibl 1 MeTOAblI MccleloBaHusA. B ombiTax kaprodens pasMermiand nocie mnapa B
YCJIOBUSIX OpOIIeHHs. 350JIeBYI0 BCIAIKy MpOoBOIUIN Ha Tiyouny 27-30 cum. 1oz 3s01eByro Bemamky
BHOcuin cymepdocdar (120 kr/ra a.B.) u XmopucThiii kamwii (60 kr/ra a.8.). BecHO# 0THOBpEMEHHO C
KyJbTUBaLMEl BHOCHIM aMMHauHyto cenutpy (60 kr/ra 1.B.).

OO0paboTka MOYBBI 1OJ KapTodedb BECHOW: PaHHEBECCHHSIS KyJIbTHUBALUSA, O€30TBAJbHOEC
prixiyieane Ha 27-30 cM 1 O0poHOBaHHME MEPEA MOCAAKOH.

Cxema mocagku 70x35 cm, macca kiay6Heit 50-80 r, rinyOuna 3azenku kiayOHe# 6-8 cm. B
MepUO]] BEreTalyu KapToQes moJie coepkKajloch B YUCTOTE OT COPHSIKOB U PHIXJIOM cocTostHuH. [1o
HEOOXOMMOCTH TPOBOIMIN TOTHBBL, HOpMa mommBa 450 m%/ra. BBHIy HEyCTOMYMBOrO BOHOTO
OajaHca CpPOKM IIOJIMBA €XKETOJHO MEHSUINCh. BIaKHOCTH MOYBBHI MOAJACPKHMBANACH IMOJUBAMU Ha
yposHe 75-85% HB, a B Hauane yBsnanus 60oteel — 70-75% HB.

C wmenpio coOmofieHUst cXeMbl pa3menieHust pactenuil (70x35 cm) mocaaky U yOOpKy
MPOBOIUIN MEXaHU3UPOBAHHO.

IIpy mpoBeneHUHM MOJEBOIO OIBITA IO BIMSHUIO MHCEKTHLIHIOB KaK CPEACTBO 3aIlUTHI
KapTodens Ha MOBPEKAAEMOCTh PACTEHHI KOJOPAJCKUM KYKOM W TPOJYKTUBHOCTH KapTOQEIHLHOTO
arpoleHo03a NCI0Ib30BANIACh CIEAYIOLIast CXeMa, B KOTOPYIO ObIIIM BKIIIOUEHBI CICIYIOLINE BAPUAHTHL:

1 - pacTeHust ONpPBICKUBAIUCH BOJOH, 2 - pacTeHusi oOpabarbiBaiuch B (a3bl BCXOOB,
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OyTOHM3aIMM — [BETCHHs, KIyOHEoOpa3oBaHMS pPa3HBIMH HMHCEKTHUIMAHBIMH CHCTEMaMu C
PEKOMEHIOBaHHON HOPMOI1 pacxoia Ha KyJIbType KapTo(dens.

Kpurepuem oneHkH 10001 TEXHOJIOTUH BO3JEIBIBAHUS KyJIbTYpHI SBISIETCS YPOsKaid, HO TIPH
9TOM OH JIOJDKEH OBITh SKOHOMHUYECKH OTpaBaH.

Pe3yabTaThl Hccie1oBaHHA M 00Cy:KIeHHMe. AHTHPE3NCTEHTHBIC CHCTEMBI 3alUThI
pacteHuii kKapTodels OT KOJIOPaACKOro JKyKa, MO3BOJIMIN CHU3UTh YHUCICHHOCTh UMAaro B arpoleHo3e
kapTodens (tabnura 1).

Tak, B mepuos BCXOJ0OB KOJMYECTBO UMaro (IIT/KycT) Kojebanock mo Bapuantam oT 0,2 1o
2,3. Hawuboiblitee KOAMYECTBO HMaro (IIT/KyCT) OTMEYEHO B KOHTPOJBHOM BapuaHte (0e3
nHcektuuaos) Ha 0,4-2,1 mt/Kyct 0oJplIe, YeM B BapHaHTax C MPUMEHEHUEM MHCEKTULMIOB.

Ta6m/1ua 1 — LII/ICJ'ICHHOCTI: uMaro KoJOpaaCKOro KykKa mocCJC MPOBCACHUS 3allIUTHBIX MepOHpI/IﬂTI/Iﬁ
(2020 r)

KonmuectBo, mr/Kyct
B KiryOne-
ApUAHTHI OTBITA Bexoum! ByTonmzanus- o6pasosa
[[BETEHHUE

ue

Kontpois (pacTeHus OnphICKUBAINCH BOJIO) 2,3 1,8 14

Hutkop, 25% x.3. (0,16:1/ra) +uutkop, 25%, k.3. 19 1,2 06
(0,165/ra) + 6ankoi, 50% c.m. (0,25kr/ra) '

Kunmuxc, k.3. (0,211/ra) +6ankon 50%, c.m. (0,25kr/ra) + 18 14 05
oroxcubarmH, 1T ( BA-1500 EA/MT) (2kT/ra) ' ' '

Cymu-anbda, k.3. (0,251/ra) + axapr, 0,2%, k5. (1 1/ra) 17 0.4
+ ouroxcnbarmsis, [1 (BA-1500 EA/Mr (2 kr/ra) ' '

dacrax, k.9. (0,1 71/ra) + 6anxos, 50% c.i. (0,25 kr/ra)yt+ 16 19 0.2
axapuH, 0,2% k.. (1 ;1/ra) ' ' '

Kapar, x.5. (0,111/ra) +oankomn 50%, c.1. (0,25 kr/ra) 15 13 01
+akapus, 0,2% k.3. (11/ra) ' ' '

Bankon, 50%, c.1. (0,25 kr/ra) + axapr, 0,2% k.5. (177/Ta) 12 04 01
+ akapuH, 0,2% k.5, (177/ra) ' ' ’

Burokcubarmmms, [T(BA-1500 EA/M) (2 kr/ra)
+0ankot, 50% c.1. (0,25kr/ra) +outoxcubarpmmH, I 1,6 0,6 0,3
(BA-1500 EA/wr) (2 kr/ra)

Axapun, 0,2% k3. (1 /ra) +oanxor, 50% c.m. (0,25 09 01 0.1
kr/ra) + akapus, 0,2% k.3. (1i/ra) ' ' '

Axapr, 0,2% k5. (1i/ra) + kondunop, B.p.k. (0,1/ra) + 04 01 0.0
axapus, 0,2% k.3. (1;1/ra) ' ' '

Kondwumop, B.p.k. (0,151/ra) +oanko:, 50% c.m. (0,25kr/ra) 02 01 0.0
+xoHbuIop, B.p.K. (0,111/r2) ' ' '

IIpumeuanre. B kaxkayro cucreMy BXOIMIJIO TPH MHCEKTHIHMA, KOTOPbIEe BHOCHIINCH: MEPBBIH - B (a3y BCXOJOB,
BTOPO#1 - B (pa3y OyToHU3aUMA-IIBETCHUE, TPETHH - B a3y KIIyOHeoOpa3oBaHUS.

HanmMenblee KoIM4YecTBO MX OTMEUCHO Ha BapuUaHTe, TAe MPUMEHsIIACh cucTeMa KOH(QHUAOD
B.p.K. + OaHkon + koHuIOp B.p.K., Ha 0,2-1,7 mT/KycT MEHbIIE, YeM Ha JIPYruX BapuaHTax, TIe
NPUMEHSITICh HHCEKTUIMABL. Hanbonbimas yncnennocts umaro (1,9 mr/kycr) oTMedeHa Ha BapuaHTe,
IrJie IPUMEHSUIACh CUCTeMa IIUTKOp + 1uTKop + Oankon, Ha 0,1-0,7 mrt/Kyct Gonblie B CpaBHEHHU C
IPYTMMH BapHaHTaMH C TPHUMEHEHHEM WHCEKTHIUIOB M Ha 0,4 mIT/KycT MEHBIIE MO CPaBHEHHIO C
KOHTPOJIEM.

B mepron OyToHM3anms - nBeTeHHE HAOIIOJAaeTCs YMEHBIICHNE YHCICHHOCTH MMAaro Ha BCeX
BapHaHTax, B KOHTPOJIbHOM Bapuante Ha 0,5 mT/KycT, B ocTanbHbIX BapranTax — Ha 0,1-1,0 mt/kycr.

HanmMeHnbmree koimdecTBO WX OBUIO NMPHU NPHUMEHEHWHW CHCTEMBI KOH(GHmop + OaHKom +
koHpuaop. KonuyecTBo MMaro ymMeHsIIanoch B JBa paza. YHCICHHOCTh UMaro B 3TOT MEPHOA NpHU
MIPUMEHEHUH CHUCTEMBI akapWH + OaHKOJ + akapwH W akapwH + KoH(HIOp + akapuH ¥ KOHPUmop +
Oankon + koHpumop. beina omuHakoBod u cocraBisia 0,1 mT/KycT, HO HpH TEPBOH CUCTEME
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YHCIEHHOCTh CHU3MNach B 9 pa3, mpu BTOpod - B 4 pasa, mpu mocienHed B 2 pasza. B daze
KITyOHeoOpa3oBaHusl HaOIromaeTcs AajbHEHIIee CHW)KEHHWE YHCICHHOCTH HMMaro. B KOHTpoIsHOM
Bapmuante Ha 0,4 mT/KycT, B octanpHbIX BapranTax Ha 0,1-1,2 mr/kycT.

[Ipu mpuMeHeHHM MHCEKTULUIHONW CHUCTEMBbI akapuH + koHpumop + akapuH u KoHpumop +
0aHKoa + KOH(GUAOP B STOT MEPHOJ] MMaro BooOime He oOHapyXeHO. B ocTambHBIX BapHaHTax C
MMPUMEHEHNEM MHCEKTHUIIUIO0B UMaro ooHapyxeHo B konuuectse 0,1-0,6 mT/kycT, 4TO MEHbIIIE, YeM B
KOHTPOJIbHOM BapuaHTte Ha 0,8-1,3 mr/kycr.

AmnanornyHas 3akOHOMepHOCTh HaOmronanmace B 2021 rogy B Oopnbe ¢ JIMUMHKAMH
(Tabmmma 2).

Yucnennocts umaro B 2021 romy Obuta Heckosnbko Hmke, ueM B 2020 romy. Tax, B
KOHTPOJIbHOM BapuaHTe B (pa3y BCXOJOB YHCIEHHOCTh MMaro ObUIa HIDKE, YeM B TPEABILIYIIHNA TOJ
Ha 0,2 wr/kyct, B ¢a3y Oyronumsanus-userenue - Ha 0,1, a B mepuox xiryOHeoOpa3zoBaHus Obuia
TaKOM Xke.

Ha uncexkTMuMaHOM (OHE YHCICHHOCTh MMAaro B MEpPHOJ BCXOJOB OblIa HIDKE, YeM Ha
koHTposbHOM (one Ha 0,3-2,0 wr/kyct. Hanbonpmias uncnennocts umaro (1,8 mr/kycr) oTMeueHa
IPU CHUCTEME LUTKOp + LUTKOp + OaHKOJ, a HauMeHbllee NpU cucreme KoHpumop + OaHkom +
korpumop (0,1 mr/kycr).

B nanpHeiimem HaOIrOmaeTCs CHIKEHHE YHCJIEHHOCTH MMaro BO BceX BapuaHTax. B mepuon
OyToHHM3aLUsA-IBeTeHHE HauOOoNbIIas YHCICHHOCTh OTMEYEHa Ha KOHTPOJBHOM  BapUaHTe
(1,7 mrr/kycr). CHWKEHHE YHCICHHOCTH MMaro Ha MHCEKTHHUIHBIX (oHax cocrasiser ot 0,1 no
1,3 mrr/kycr. [Ipy mpuMeHeHU: CUCTEMBI KHHMHKC + OaHKOJ +OUTOKCHOAIIMIIIMH U CUCTEMBI Kapar? +
0aHKOJ + aKapWH YHMCICHHOCTh HMMaro B 3TOT Iepuon cocraBisier 1,3 MmT/KycT, 4To OOJIbIIC B
CpPaBHCHHWH C JPYTUMH HHCEKTULMIHBIMH cucTemamu Ha 0,1-1,2 mr/kyct. Hammensmieii Obina
YHICIEHHOCTh UMaro, Kak 1 B MPebIAYIIeM IOy NIPU CUCTEMax akapuH + 0aHKOJ + akapuH, akapuH +
KoHuIop + akapuH u KoHPuIOp + 6GaHKOI + KOHPHUIOP.

Ta6m/1ua 2 — YncneHHOCTs UMaro KOJIOPAZICKOI'0 XYKa MOCJIC MPOBCACHUA 3allITUTHBIX MCpOHpI/IﬂTI/Iﬁ
(2021 r)

KonuniecTBo, mt/KycT

BapuanTs! onbiTa byronuszanus Kiy6One-
Bcexoabsr
-IIBETECHUE | 0Opa3OBaHHE

KonTpons (pacTenns onpeICKUBAIUCH BOIOM) 2,1 1,7 14

Iutkop, 25% k.5. (0,16 sw/ra Y +rmrrop, 25%, k5. (0,16 /ra + 1,8 1,2 0.7
6anxoi, 50% c.1. (0,25 kr/ra) ’

Kurvrke, k.9. (0,251/ra)+6anxon 50%, c.m. (0,25 kr/ra)+ 16 13 05
ouoxcrdarmmH, [T ( BA-1500 EA/mr) (2 kr/ra) ' ' '

Cymu-anbda, k.3. (0,2511/ra) + akapun, 0,2% k.3. (li/ra) + 16 12 04
ourokcnbarumd, IT (BA-1500 EA/mr (2 kr/ra) ’ ’ ’

dacrak, k.3. (0,1 w/ra)t+ 6ankon, 50% c.m. (0,25 kr/ra)+ 15 19 0.2
axapuH, 0,2% x.3. (11/ra) ' ' '

Kapar, k.. (0,1 n/ra)+6anxom, 50% c.1w. 15 13 0.2
(0,25 kr/raytakapus, 0,2% k.5. (1 n/ra) ' ' '

Bankos, 50% c.1. (0,25 kr/ra)t+akapus, 0,2% K.5. 11 03 01

(1s/ra y+axapus, 0,2% k.. (1 7/ra)
burokcubarmmmn, 1T (BA-1500 EA/Mr) (2 kr/ra)+6ankor,
50% c.m. (0,25xr/ra) + 6urok-cubamwnmH, 11 (BA-1500 14 0,7 0,4
EA/mr) (2 kr/ra)
Axapus, 0,2% k3. (1 w/ra) +oankomn, 50% c.m.

(0,25 xr/ra y+axapum, 0,2% k.5. (1 1/ra) 0.8 0.1 0.1
Axapn, 0,2% k.. (1 s/ra)+xoHbHI0p, B.p.K. 04 01 0
(0,1 w/raytaxapun, 0,2% k.. (1i/ra) ’ ’
Koudwumop, B.p.k. (0,1 i/ra)y+6arxo, 50% c.iw. 01 0.1 0

(0,25 xr/raytxondumop, B.p.K. (0,151/ra)

Ilpumeuanue. B kakayro cucTeMy BXOJHMJIO TPH WHCEKTHINA, KOTOpble BHOCHIINCH: MEPBBIH - B (pa3y BCX0/0B,
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BTOpPO#1 - B (pazy OyTOoHU3AMA-IIBETEHNE, TPETHH - B a3y KIIyOHeoOpa3oBaHMUS.

B mepuon kinyOHeoOpazoBaHMs YHMCICHHOCTh MMaro 1o Bapuantam konebamach oT 0 1o
1,4 mr/kycr. HambGonpmeii oHa OblJa Ha KOHTPOJNBHOM BapHWaHTe, a HE OOHapyXeHO IMpH
HCIIOJIb30BaHUM CHCTEMbI HHCEKTUIIUIOB aKapHH U KOHPHIIOP.

Hecmotpss Ha HEKOTOpble OCOOEHHOCTH MOTOAHBIX YycioBuil BecHel 2022 rtoma oOmias
3aKOHOMEPHOCTh 3acelIeHHUs PAaCTCHUI KOJIOPAJACKUM KYKOM U €r0 YHCIEHHOCTh OCTajlach MPUMEPHO
TaKoM e, KaK ¥ B IpeAbIayIre Toabl (Tabmmia 3).

B a3y Bcxon0B uncieHHOCTh UMaro mo BapuaHTaMm kojebanack B npeaenax 0,1-2,4 mt/KycT.
Hambonpmias gmcneHHOCTh OBLIA HAa PACTEHHSX KOHTPOJBHOTO BapWaHTa, a HaWMEHbBINAs IIPU
o0paboTtke koHumopoM.B meprnon OyToHM3anuu-IBETEHHS W KiIyOHeoOpa3oBaHHUS HAIIOAAETCS
aHaJOTMYHash 3aKOHOMEpPHCTh. HoO Ha KOHTPOIBHOM BapHaHTE YHCIEHHOCTh HMaro B MEPUOJ
OyTOHM3aLMHU-LBETeHUs cocTaBisieT 2,3 mr/KycT, yTo Ha 0,4-2,3 mwt/KycT Oonbliie, YeM Ha BapHaHTax
C MpUMEHEeHneM HWHCEKTHIUIoB. Hanbosnbimas yricineHHocts umaro mr/kyct (1,9) nabmromaercs: nmpu
cucTeMe MUTKOp + MUTKOp + O0aHKoI. Pe3koe CHMKEHHE MMaro OTMEUeHO MPHU MPUMEHEHHH CUCTEMBI
akapuH + 0aHKOJ + akapuH W akapuH + KoHpuaop + akapud (0,lmT/KycT), a I0 cructeme KOHPUIop +
0aHKOJ + KOHQHUIOP UMaro *Kyka He 00OHapYKEHO.

B mepuon xmyOneobOa3oBaHuMs HAOIOMAETCS YMEHBIIICHUE YHCICHHOCTH HMaro BO BCEX
BapHaHTaX.

Ha pacreHusix KOHTPOJIBHOTO BapUaHTa WX YUCICHHOCTh coctaBisieT 1,9 mr/kycr, yto Ha 1,1-
1,9 mr/kycT Oomnbllle, YeM Ha BapHaHTaX ¢ MPUMEHEHHEeM WHCEKTUINIOB. Hanbompimas 9ucieHHOCTh
umaro (0,8 mr/kycT) B 3TOT mepuoj] OTMEUYCHA IMpPU MPUMEHCHHWH CHCTEMBI IIUTKOp + IUTKOp +
6ankoJ1, Ha 0,3-0,8 mt/kyct 0oJbllie, YeM Ha OCTAJIbHBIX BapHAHTAX C IPUMEHEHHUEM MHCCKTHIUIOB.

[Ipu mpumeHeHUN cucTeMbl 0aHKOJI + akapuH + akapuH HaigeHo Bcero 0,1 mr/kyct, a mpu
cucTeMe Kapard + akapuH + akaput - 0,2 IIT/KyCT UMaro.

Tabnuna 3 — UHCICHHOCTh HMaro KOJIOPaJICKOTO JKyKa Mocie MPOBENEHHS 3allIUTHBIX MEPOTPUSITUN
(2022 1)

KomuuecTBo, mt/Kyct

BapuanTts! onbeiTa Bexomst Byronuzanus- Kiy0One-
[BETCHUE o0OpazoBaHue
1. KoHTpomhb (pacTeHus ONPHICKUBAINUCH BOIOH ) 2,4 2,3 1,9
2.ITutkop, 25% k.3. (0,16 n/ra) + murkop, 25% k.. 2,0 1,9 08
(0,16 n/ra) + 6ankom, 50% c.m. (0,25kr/ra) ’
3. Kunamuke, k.3. (0,211/ra) + 6ankon 50% c.1.
(0,25 xr/ra) + 6urokcubarmmimg, IT ( BA-1500 1,6 14 0,5
EA/mr) (2 xr/ra)
4. Cymu-anbda, k.3. (0,251/ra) + akapun, 0,2%, k.5.
(1n/ra) + outokcubarums, I1 (BA-1500 EA/Mr 1,6 1,2 0,5
(2 xr/ra)
5.®acrak, k.3. (0,1;/ra) + 6ankon, 50% c.1. 14 12 03
(0,25 kr/ra) + akapuH, 0,2% x.3. (11/ra) ' ’ '
6.Kapars, k.5. (0,1 n/ra) + 6anko:, 50% c.m. 13 11 02
(0,25 kr/ra) + akapun, 0,2% k.3. (1 1/ra) ' ’ ’
7. Banuxkon, 50% c.m. (0,25 kr/ra) + akapun, 0,2% 10 03 0.1
k.3. (11/ra) + akapun, 0,2% k.5. (1 n/ra) ' ' '
8. burokcubammmms, I1 (bA-1500 EA/Mr)
(2 kr/ra) + 6ankomn, 50% c.m. (0,25kr/ra) + 1,2 0,6 0,4
ouroxcubarmmH, 1T (BA-1500 EA/mr) (2 kr/ra)
9. Akapun, 0,2% k.5. (1 1/ra) + 6ankoi, 50% c.m. 06 01 0
(0,25 xr/ra ) + akapwun, 0,2% k.3. (1 n/ra) ' '
10. Axapwun, 0,2% k.5. (1 n/ra) + KoHpHIOP, B.p.K. 02 0.1 0
(0,1 n/ra) + akapwus, 0,2% k.3. (11/ra) ' '
11. Koudunop, B.p.x. (0,1 n/ra) + 6anko:mn, 50%, 01 0 0
c.1. (0,25 xr/ra) + xoudumop, B.p.k. (0,11/ra) ’
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[Ipu npuMeHeHnH CHCTEM 3aIIUTHl KapTogels 0T KOJIOPaICKOro KyKa akapuH + KoHuxop +
aKapuH;, akapuH + OaHKoJ + akapuH M KOHQUIOp + OaHKoN + KOHPHUIOP MMaro >Kyka B MEPHOI
KiyOHeoOpa3oBanusi He oOHapyxeHo.llokazarenn Owmonmorndeckoit 3P ¢GEeKTUBHOCTH Pa3THIHBIX
CHCTEM 3alIUThI KapTodes Ha JINYMHKAX KOJIOPAICKOTo JKyKa Takke ObUIN pa3HbIMU (Tabmuna 4).

AHanu3 yposkailHbIX JaHHBIX ITOKa3bIBACT, YTO CHCTEMBI 3AIIUTHl PACTEHHH OT KOJIOPAACKOTO
KyKa OKa3bIBaeT OYEHb OOJIbIIOE BIMSAHHUE HA YPOKaWHOCTH KIyOHeW kaprodens. YpoxkailHOCTh
KIIyOHel KapTodess Ha BapMaHTax ¢ MPUMEHEHHNEM MHCEKTHLUIHBIX CHCTEM 3alllUThl PACTEHUH OblIa
B cpeliHeM 3a 3 Toja BhIIIIe, YeM Ha KoHTpouie B 3,7-6,3 pasa.

Cpenusist yposkaifHOCTh ¢ 1 Ta Ha KOHTpoJe (0e3 3amUTHBIX MEPOIPHUATHH) cocTaBWiIa B
cpenHeM 3a 3 rona Bcero 5,7 T/ra. HaumeHbmnas yposkaifHOCTb TpH cucTeMax 3ammuThl (21,3 T/ra)
ObUTa ToJTydeHa NpPW NMPUMEHEHHH CHCTEMBI IUTKOP + IHUTKOp + OaHKOI M KMHMHKC + OaHKOm +
outokcubanwumH (22,7 T/ra). Mexay 3TUMHU BapuaHTaMu CYLIECTBEHHAs Pa3HOCTH Oblia MOJTydYeHa
tosibko B 2020 roay. PasHuiia Mex 1y BapuaHTaMH ¢ MHCEKTUIMIHBIMA CHCTEMaMH 3alllUThl PACTCHUN
cocraBisier 14,7 t/ra. Camas BbIcOKas ypokaHOCTh (36 T/ra), ObUia MoJydeHa MPH HCIOJIb30BAHHN
cucrteMbl KoHpuIop + 6aHkoa + KoHuUmop, Ha 30,3 T/ra BhIlIE, YeM Ha KOHTpoJie U Ha 3,9-14,7 1/ra B
CPaBHEHUH C APYTUMHU BapUaHTaMH CUCTEM 3aIUThl PACTCHUH OT KOJIOPAACKOTO JKYyKa.

Tabmuna 4 —  buonormyeckas 3(QQGEKTUBHOCT, TPUMEHEHHUS] CHCTEM 3alllUThl HAa JIMYHMHKAX
kosopazckoro xyka ( cpemau 3a 2020-2022 rr.)

Buonornueckast 3¢ (eKTHBHOCTS,

%
BapwuanTs! omnbiTa ByTommsamms- KnyGre-
[[BETCHHUE obpazoBaHue
1. KoHTpoms (pacTeHus OMPHICKUBAIHNCH BOJOH) 51 3,5
2.IMuTkop, 25% k.5. (0,16 m/ra ) + murkop, 25% k.5. ( 0,16 nw/ra 248 985
+ 6ankon, 50% c.m. (0,25 kr/ra) ' '
3. Kuamuke, k.. (0,2 n/ra) + 6ankon 50% c.m. (0,25 kr/ra)+ 50 986
ouroxcubarmvH, 11 ( BA-1500 EA/mr) (2 kr/ra) '
4. Cymu-anbda, k.. (0,25 n/ra) + akapus, 0,2% k.3. (1i/ra) + 646 990
ouroxcrbanmmme ITI(BA-1500 EA/Mr (2 kr/ra) ' '
5.@acrak, k.3. (0,11/ra) + 6ankon, 50% c.m. (0,25 kr/ra)+ 745 99.4
axapuH, 0,2% k.3. (1 1/ra) ' '
6.Kapar», k.3. (0,1 i/ra) + 6anko:, 50% c.m. (0,25 kr/ra) +
66,2 99,5
akaput, 0,2% k.3. (1 1/ra)
7.bankomn, 50% c.m. (0,25 kr/ra) + akapun, 0,2% x.3. (1 n/ra) + 66.8 99,0

axapuH, 0,2% k.5. (1 1/ra)
8. burtokcubanmmiu, IT (BA-1500 EA/mr) (2 xr/ra) + 6aHkoI,
50% c.m. (0,25 kr/ra) + 6uroxcubanumivs, 11 (BA-1500 67,2 98,9
EA/wmr) (2 xr/ra)
9.Axapun, 0,2%, k.3. (1 51/ra) + 6ankon, 50% c.m. (0,25 kr/ra)

+ axapun, 0,2% k.5. (1 n/ra) 88,8 98,6
10.Akapun, 0,2% x.5. (1 n/ra) + koudumop, B.p.K. (0,1 n/ra) +
96,5 99,2
akaput, 0,2% k.3. (1 1/ra)
0
11.Koudwunop, B.p.k. (0,1 n/ra) + 6ankon, 50% c.m. 97.1 99,4

(0,25 xr/ra) + xoudumop, B.p.k. (0,11/ra)

YCTOWYNBO BBICOKHE PE3yNbTaThl OMONOTHYECKON 3((PEKTHBHOCTH OBUIHM OTMEYEHHI MpH
HCIOJIb30BAHNU CHUCTEM 3alllUThl C TPUMCHCHHEM B (1)33}/ BCXOJOB, 6yTOHI/I3aHI/II/I'HBCTeHI/I$I u
KIIyOHEeoOpa3oBaHM akapuHa, OaHKoma W KoHpumopa. HamMeHpmmii 1mmokaszareib OHOJIOTHYECKOU
a¢pekTUBHOCTH OBUI MOJIyYEH NP UCIOJIh30BAHUU CHCTEMBI 3aIUTHI IIUTKOP + IUTKOP + OaHKOJL
Buonornueckas 3¢ (GeKTHBHOCTh B TepHOj, OyTOHW3AIMU-IIBETCHUS B STOM BapUaHTE COCTABIUIA
24,8 %, a B mepuoj kinyoHeoOpazoBanus 98,5. Buaumo, Bbicokas 3(Q(PEKTUBHOCTh B 3TOT MEPHOJ
CBsI3aHa C MPUMEHEHHEM OaHKOIa.

CaMble BBICOKHE IOKa3aTeNd OWOJIOTHYECKONW 3(PPEKTUBHOCTH B TEpPUOJ| OyTOHH3AIIUH-

191



IBETCHUSI OBbLJIM TMOJYYEHBI TPU KCIOJh30BAHUHM CHUCTEM 3alllUThl PACTCHHIA: Kapatd + OaHkom +
akapuH (66,2%), Oankou + akapuH + akapuH (66,8%), dacrak + Gankon + akapun (74,5%), akapaus +
Oankon + akapuu (88,8%), akapun + koudumop + axapu (96,5%) u xondumop + Gamkox +
konpumop (97,1%).

B mepmom xiyOHeoOpasoBanms Owosorndeckas d(PQGEKTHUBHOCTh TMPOTHB JIMYHHOK
KOJIOPAJICKOTO JKyKa IO BCEM BapHaHTaM MPHUMCHCHHS CHCTEM 3alllUThl PACTCHUH ObLTa OYEHB
BBICOKOH H KoJieOanach B npeaenax 98,5-99,5%.

B KOHTpOJIe 0OTMEUAIOCh HE3HAYUTELHOE CHIKEHUE YHCICHHOCTH auuuHOK (3,5-5,1%), uro
BUJIUMO, OOBSCHSCTCS HEKOTOPHIMH E€CTECTBEHHBIMH TPOIECCAMH KHM3HU IOMYIISIUHA - BPEAUTEIS
(yxom B TOYBY Ha OKYKJIMBaHUE, IOBEHWIbHAs CMEPTHOCTh), MEXaHHYECKHM COpachIBAHHEM
HAaCeKOMOT'0 BETPOM, MPOXOJIAIIUM arperaTom, ocajikaMu, MOJIUBHON BOJIOH.

Pazmuume cucrem 3ammTel MO0 WX OWonormyeckoi  3((EKTUBHOCTH  OmpeaessieT
Tu(hepeHIHanui TIOTHOCTH TOMYJISAIUN BPEAUTENss B TEUECHHE BEreTAl[MOHHOTO MEepHojaa II0
BapHaHTaM OIbITA, OKa3blBas MpPSIMOE BJIHMSHUEC HA CTENCHb MOBPEXICHUS OOTBBI PAaCTCHUI
KapTodensi, 0COOEHHO ero (OTOCHHTETUYECKOTOo armapara. Pa3nuvHblii ypOBEHb MOBPEKIAEMOCTH
pacTeHHui KOJIOPAICKUM KYKOM CIIOCOOCTBOBANT (POPMHUPOBAHHIO PA3ITHYHON BEITUUHHBI YPOXKAs.

3akmodyenune. Cucrema 3alIUThl pacTeHUH KapTogelss OKa3bIBaeT ONpPE/ENICHHOE BIMSHUE Ha
YUCICHHOCTh MMaro W JIMYMHOK KOJIOPAACKOro kyka. Hauboiplias 4HCIEHHOCTh MMaro OTMEYCHa
MPU CUCTEME IIMTKOP + IMTKOp + OaHKOJ, a HAaUMEHbIIAas MpU cUcTeMe KoHpumop + OaHkon +
KoHpHUIOP.

YCTONUMBO BBICOKHE PE3YJIbTaThl OHONOTHYECKON 3PQEKTUBHOCTH OBUTH OTMEYEHBI IPH
WCIIOJIb30BAHUM CHCTEM 3alluThl C NPUMCHEHHEM B a3y BCXOJOB, OyTOHM3alid — I[IBETCHUS W
KIIyOHOOOpa3oBaHuUs akapuHa, 0aHKoJa U KOH(puUAopa.

Cample BBICOKHE TIOKa3aTeNW OWOJOTHIECKON >((PEKTUBHOCTH B TMEepHOa OyTOHHM3AIMH —
IBETCHUS OBLIM MOJYYEHBI TPH WCIOJH30BAHUM CHCTEM 3alllUTHI PACTEHHiA: Kapatd + OaHKoN +
axkapun (66,2%), 6ankon + akapun + akapun (66,8%), dbacrak + 6ankoxn + akapun (74,5%), akapun +
Oankon + akapun (88,8%), akapun + koHdumop + akapun (96,5%) m kondummop + Oankonm +
koudumop (97,1%).

B mepuwonm xiyOHeoOpa3oBanus Owosiorndeckas d(PQEKTUBHOCTh TMPOTHB JINYHHOK
KOJIOPAJICKOTO JKyKa IO BCEM BapHaHTaM INPUMEHEHHs CHCTEM 3allluThl PAcTCHUN ObLIa OYCHb
BBICOKOH U Konebanack B peaenax 98,5 — 99,5 %.
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TYHUIH

3epTTeynep MeH ToxipuOe KapTom JaKbLIbIH KOPFAyAblH WHTErpalUsiIaHFaH JKYHECiH
KOJIAHYABIH THIMIUIITIH pacTaimbl oHE OFaH 3WUSHKECTEpAi JMArHOCTHKANAy, (DHTOCAHUTAPIIBIK
MOHHUTOPUHITEY, KApPaHTHHIIK TICH alJbIH aja OCIMIIKTEepAi KOpFay IIapajapblH KOJIIaHYIbIH
0oJpKaMBl Kipeqi; eric TopTiOiH cakTay, aypy TYHHEKTEpAl CYpHINTAay, OHIEY; 3USHKEeCTepre TO3iMIi
COpTTapbl MEH THOpUATEPIl TaHAAy, KapToOl ecipyldiH OapiblK arpOTEXHUKANBIK OMICTEPiH YaKThLIbI
JKOHE camlaibl JKYprizy. OKOJOTFSUIBIK Ta3a ©HIM aly YIIH XoHE NECTHUIIUATEPAIH TOMBIPaK
OpraHM3MJIepiHe, KOpIIaFraH oOpTara 3USHABI oCEepiH OOJIbIpMAay VIIH KapTONTHl aypyjiap MEH
3USHKECTEPICH KOPFAYABIH dKOJIOTHSUIBIK JKYHEIepiH KOIIaHy MaKcaTKa cail. DKOJIOTHsUTaHIBIPY IBIH
Oip KOJNBI — XHMHSJIBIK KOPFay KypajlapblH >KoHE OHOJOTHSUIBIK Ipenaparrap MEH UMMYHUTET
HMHAYKTOPJapbIMEH aybICThIPa OTBIPBIN, MECTHLHUATI JKyKTeMeHi aszaiity. Kosopan KOHBI3BI MeH
JepHOCUIAepiHIH JAaMyblHa JKOHE OJap KapToln OcCIMAIKTEepiHEe KeNreH 3aKbIM JeHrehiHe
WHCEKTHIMITEPAIH  OHOJIOTHSUIBIK — THIMIUIITiE  aHBIKTANAb.  Koiopam  KOHBI3BIHA — KOHE
JepHoCcUIIepiHe Kapchl HWHCEKTHUIUATEPHI KOJNJIAaHFaHAa KapToll TYWHEKTEepPiHIH Te3IMILIri MeH
camachl aHbIKTaIAbl. MHCEKTULMATEPAI KOJIaHy 3USHKECTEp CaHbIH OakbUlayFa MYMKIHIIK Oepei,
OyJ1 OHIMILTIKTI apTTBIpyFa BIKHAN eTedi. Ocipece oCIMIIKTEp/IiH BereTalHusIChIHBIH OachIHIA, SFHH
OCIMJIIKTEp 3USHKECTEP/IiH MIa0ybUT XKacaraHaa e€H Ce3IMTal Ke3eHIHIe WHCEKTUIIMATEPl Manigaiany
MaHBI3Ibl. OCIMAIKTEpAl 3USHIBI KOHIIKTEpJIEeH KOpFay apKachlHAa TYWHEKTep MeH cabaKTapablH
3aKbIMJIaHY BIKTUMAJIJIBIFbI a3as1/1bl, OYJ1 aKBIPBIH]IA )KOFAPBIPAK OHIM KeJIeMi MEH carachlHa JKeJIe/l.

Tyiin ce30ep. xapmon, Koaopado KbulpblKKabax Hcopblbl, JUHUHKALAD, UHCEKMUYUo
Jrcytienepi, OHIMOLNIK.

YK 633.2:636.085

XusicoB ML.T'., npenogaBateib, 3aBeIy0IIHUii JJabopaTopueii arpo-xumMudeckoro anaiaunza, PhD,
HAO «3anagno-Ka3zaxcraHckuii arpapHO-TeXHHYeCKHH YHHUBepPCHTeT MMeHH KaHrup xaHa»,
r. Ypajbck, ya. ZKanrup xana 51, Pecnyoiuka Ka3zaxcran

Hacuer B.H., 10KTOp Ce/ibCKOXO03SIHCTBEHHBIX HAyK, mnpodeccop, akazemuk HAH PK,
HAO «3anagno-Ka3zaxcranckuii arpapHo-TexHHMYecKUH yYHUBepcuTeT MMeHH KaHrup xaHay,
r. Ypaibck, yia. ’Kanrup xana 51, Pecnydauka Kazaxcran

CamumoBa /I.K., crapmmii Ja0opaHT JadopaTopuy arpo-XUMH4YeCKOro aHaJmu3a, MarucrTp
HAO «3anagno-Ka3zaxcranckuii arpapHo-TeXHHYeCcKUil YHUBepcHUTeT MMeHU KaHrup xaHay,
r. Ypaiabck, yi. JKanurup xana 51, Pecny6auka Kazaxcran

MlexTbi0aeBa I'.X., KAHAUAAT CEJIBCKOXO0351iiCTBEHHBIX HAYK

TOO «Ypajabckasi celbCKOXO3IliCTBEHHAsl ONBITHAS CTAaHUUs», TI.Ypaibck, yia. bapaesa 0,
Pecnyoauka Ka3zaxcran

YT1eoaen A.H., ctyneHT

HAO «3anagno-Ka3zaxcraHckuii arpapHo-TeXHHYecKHii YHUBepcHUTeT mMeHH JKaHrup xaHay,
r. Ypaiabck, yi. Kanrup xana 51, Pecnny6auka Kazaxcran.

Carpiaranu H.I'., ctyneHT

HAO «3anagno-Ka3zaxcraHckuil arpapHO-TeXHHMYeCKHH YHHUBepCcHTeT MMeHH KaHrump xaHa»,
r. Ypajbck, ya. JKanrup xana 51, Pecnyoiuka Ka3zaxcran

Aitryryaos T.K., ctyaent

HAO «3anagno-Ka3zaxcranckuii arpapHo-TeXHHYecKUH yYHUBepcuTeT MMeHH KaHrup xaHay,
r. Ypaibck, yi. JKanrup xana 51, Pecny0Jiuka Kazaxcran

BJIMAHUE PA3JINYHBIX CIIOCOBOB BBIITACA
HA COCTOSIHUE MOYBEHHOT'O IIOKPOBA ITACTBHII NOJYNYCTBIHHOM 30HBI
3AITA/THO-KA3AXCTAHCKOH OBJIACTH

AHHOTAIMUA
Herpaganus mouB NMacTOWIIHBIX SKOCHCTEM B YCIOBHSX Pa3IMYHON MAcTOMIIHON HArpy3Kd
IpeACTaBiIsAeT cOO0M aKTyalbHYI0 HAYYHYIO M IPAKTUYECKYIO MPOOIIeMy, TOCKOJIBKY COIPOBOXKIAETCS
yXyIIIEHHEM arpo(U3UUecKuxX M arpOXUMHUYECKHX CBOWCTB IIOYBBI, CHIDKEHHEM €€ IUIOJIOPOIHS,
YCTOMYMBOCTH M NPOAYKTHBHOCTM MAacTOMINHBIX yroauid. llembio uccnenoBaHust — SBISUIOCH
yCTaHOBJIGHHE 0COOEHHOCTEH M3MEHEHHS (PU3NKO-XMMUYECKUX CBOWCTB CBETJIO-KAIITAHOBBIX MOYB B
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3aBUCUMOCTH OT PpAa3IMYHBIX CIIOCOOOB BBINACA CEIbCKOXO3SHCTBEHHBIX JKMBOTHBIX. B pabote
WCIIOJIb30BAaHbl TIOJIEBBIE U J1a0OpPaTOpHBIE METOJBI, MO3BOJMBIIME OLEHUTH OCHOBHBIE TOKa3aTeld
COCTOSIHHS TTIOYBBI U CTEIEHb IPOSBICHHS JAETPalalliOHHBIX MPOLECCOB. Y CTAaHOBICHO, YTO HanboIee
BBIp)KEHHBIE HEraTHMBHBIC M3MEHEHHUS XapaKTepHBI AJSl MHTEHCUBHOTO BhINIAca: COJEp)KaHUe rymyca
camwkamoch 1o 0,81%, mrotHOCTE TIOUBHEI Bo3pactana a0 1,40 r/cm3, a comeprkaHHE MOIBHIKHOTO
¢docthopa ymensmanocs 10 0,63 mr/100 r. OgHOBpEMEHHO OTMEYANHMCh YXYALIEHHE CTPYKTYpHOTO
COCTOSIHHS TTOYBHI M yBEJIMYEHHE COAEpKaHus oOMeHHOro Hatpus. [Ipn ce30HHOM BbINace N3MEHEHUS
ObUTM MeHee BBIPOKCHHBIMU: COJAEpKaHHe Tymyca cocTaBisuio 1,16%, a mimoTHOCTH MOYBBI —
1,27 r/cm®. TlodydeHHble HaHHBIC MOATBEPIKAAIOT, YTO HHTCHCHUBHAS MACTOMINHAS Harpyska
YCUJIMBAeT MPOLECCH Jerpajalyy MOYB, TOT/Aa KaK CE30HHBIH PEXUM BhIlaca B OOJIbIIEH CTETEHU
CIIOCOOCTBYET COXPAHEHHIO TUIOIOPOINS, YCTOMYMBOCTH M SKOJIOTHYECKOTO COCTOSHHS MaCTOUIIHBIX
9KOCHCTEM, YTO OOYCIOBIMBAET HEOOXOIMMOCTH pa3pabOTKuM M BHeApeHHUs 3()(EKTUBHBIX Mep IO
palrOHATEHOMY HCIOJIb30BaHUIO MTACTOUIIHBIX YTOJUA U TPENOTBPAILCHHIO JIETPaJallii TIOYBEHHOTO
MIOKPOBA.

Knioueswie cnoea: oezpaoayus nous, nacmoéuwa, cnocobvl 8bINACA, UHMEHCUBHDLI BbINAC,
CEe30HHbII 8bINAC.

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
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.

BBe}JEHHe. Brimac cenbCKOXO3SHCTBEHHBIX JKUBOTHBIX SIBISETCS OAHUM H3 KIOYCBbIX
(akTOpOB, OMPECISIFONIMX COCTOSHUE MOYBEHHBIX JKOCHUCTEM MACTOUINHBIX TeppuTtopuid. Ero
BIIUSHUEC HAa TIOYBY HOCHUT HEOJHO3HAYHBIA XapakTep M MOXKET NpOSBIATHECA Kak B (opme
MOJIOXKHUTENBHBIX, TAK U OTPULIATEIBHBIX TOCIEACTBUI, YTO B 3HAYUTEILHON CTENEHH OMpEAesIeTCs
WHTCHCHBHOCTBIO  WCIIOJIb30BAHUS ~ MACTOWI,  TPUPOTHO-KIMMATHUYCCKUMH  YCJIOBUSIMH U
0COOEHHOCTAMH KOHKpeTHOH skocucTeMbl [1, 2, 3, 4]. OmuuMm wu3 Hambojee CYIIECTBEHHBIX
MOCIIEICTBUH YpEe3MEpPHOTO BBINIACa BBICTYINAET pPAa3BUTHE SPO3HOHHBIX MPOIECCOB, OCOOEHHO B
peruoHax € 5KOJIOTMYCCKU YA3BUMBIMU HaH,ZIIHa(bTaMI/I. HOI[ BO3,Z[CI7[CTBPI€M BbITIaCa YCUJIMBAIOTCA KaK
BOJHAs, TaK W BETPOBas 3pO3Us, YTO COMNPOBONKIACTCS Pa3pyIICHUEM K BBIHOCOM BEPXHETO
TUTOJIOPOJTHOTO TOPU30HTA, YXYJIICHHEM arpo@u3nyeckux XapakTepUCTHUK MOYBBI U, KaK CIEJCTBHE,
CHIKCHHEM €€ TPOyKTHBHOTO moTeHrmana [5]. Hapsimy ¢ 9TuM BbIlac OKa3biBaeT 3aMETHOE BIMSHUE
Ha COACpIKaHUC U MEpCpacupecaCICHUC BaXXHEHIIINX XUMHUUYECKHUX 3JIEMEHTOB B IIOYBEC, BKJIFO4YasA a3oT,
dochop, HATPHIA, KATBIMHA, MATHUN U YIJIEPOJ, TEM CaMbIM H3MCEHAA ¢€ XUMHUYECKOE COCTOSHUE U
ypOBeHb Togopous [6].

JlerpaganMoHHbIe TPOIECCHl HA TMACTOUIIHBIX YroJbsiX, OOYCIOBICHHBIC BBHIIACOM CKOTA,
MpeXIe BCEro BCIEACTBHE Ae(osMallii PaCTHTENFHOTO TOKPOBa M MEXaHHMYECKOTO BO3JIEHCTBUS
KONBIT HAa IIOYBY, B HACTOSIIEC BPEMs pacCMaTPUBAIOTCA Kak OJHA M3 HauboJee OCTPhIX
9KOJIOTUUECKUX U arpOX03HCTBEHHBIX MPOOJIeM BO MHOTHX cTpaHax mupa [7-9]. Ocoboe BHUMAaHUE B
COBPEMEHHBIX HCCICIOBAHUSX YJIENACTCS OTPHIATEIbHOMY BO3JICHCTBUIO BBITANTHIBAHUS HA
(1)I/I3I/ILI€CKI/IG CBOMCTBA MO4YBbI, TOCKOJIbKY paCHIMPpEHUC CUCTEM HHTCHCHUBHOTO XUBOTHOBOJCTBA
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COTIPOBOKIACTCS BO3pACTAOIIEH HArpy3KOil Ha MACTOWIIHBIC SKOCHCTeMbI. HemooleHka mporeccos
JIerpajilalliil I0YB, BBI3BAHHBIX BBHIMACOM CKOTA, MOXXET MPUBECTH K CEPHE3HBIM TMOCICICTBUSAM,
YYUTBIBAs, YTO TOCTOSHHBIC NMACTOWINA 3aHMMAIOT 3HAYHMTENHHYIO JIONIO CEIbCKOXO3SMCTBEHHBIX
3emenb: B 3anagHoit EBpone — okono 40% [10], a B Kasaxcrane — mo 70% [11]. IIpu stom
YKa3aHHbIC TEPPUTOPHH UCTIONB3YIOTCS TIPEUMYIIECTBEHHO UCKITIOUUTENHLHO JJISl BBINAca )KHBOTHBIX.

[To umerormmmces orieHkam, okoisio 20% macTOuI MUpa MOBEPIIINCH NErPaJalii BCICACTBHE
Ype3MEPHOTO BEIACA, COIPOBOXKIAIOIIErOCs 3po3ueil u ymiaotHenmeMm mousel [10]. Cruemyer
OTMETHUTh, YTO 3HAYUTEIbHAS YaCTh TAKHUX JCTPAJAUPOBAHHBIX 3EMENb COCPEJOTOYCHA B APUIHBIX H
CEMHMAPHUIHBIX 30HAX, ¢ MPOIECCHl Pa3PyIICHUS MOYBEHHOrO MOKPOBa B OOJIbIICH CTEICHHU CBA3aHbI
C JeficTBHEM BETPOBO M BOJHOM 3po3uu. BmecTe ¢ TeM yCTaHOBIEHO, YTO B r00albHOM MacmiTabe
0K0710 0,83 MITH.KM® IaCTOUIIHBIX YTOAMNA UCTIBITAIHA (PU3MUECKYIO AErpaaliio IMEHHO B Pe3yJbTaTe
ype3MepHOU mactOumHoi Harpysku [12]. B Kasaxcrane, Mo SKCHEpTHBIM OLIGHKAaM, BCIEACTBHE
HEPAIMOHAJIPHOTO KCIIOJIb30BaHMs, TJaBHBIM 00pa30M H3-3a HMHTCHCHUBHOTO BhINaca, IUIOIIAb
JerpaiipOBaHHBIX MAcTOWII npeBbicwia 48 miH.ra, 4yTo cocTaBisieT 25,5% oT ux oOmiel riomaau
[13, 14]. Takue 3emiM XapakTepH3YIOTCS HApYIICHHEM CTPYKTYpHO-()YHKIIMOHAJIBHOTO COCTOSIHHUS
MOYBBI, CHIDKCHUEM €€ YCTOWYHMBOCTHU U MOBBIIICHHON MOABEPIKEHHOCTHIO PO3HOHHBIM MPOIeccaM U
omnycTeiHuBanuio [15].

VYCTaHOBJICHO, YTO HAa COXpPAaHCHHE W BOCCTAHOBIICHHE KAauyecTBa TMOYBBI MACTOMII
CYIICCTBCHHOE BJIMSHHME OKa3bIBAIOT CPOKH BBINACA, IJIOTHOCTh IOTOJIOBBS, MPOJIOJIKUTEIBHOCTD
WHTEPBAJIOB MEXKAYy [UKIAMH MACTOMINHOTO WCIONB30BAaHUS, a TakkKe BHUJIOBOW COCTaB
CEeNBCKOXO3SIMCTBEHHBIX  KMBOTHBIX [11]. VIMeHHO 5TH mapamMeTpsl  OMPEACTSIOT  CTENeHb
AHTPOIIOI'CHHOM HAarpy3KH Ha ITOYBEHHO-PACTUTE/IbHBIM IMOKPOB M WMIPAIOT PEINAONIyI0 pPOJb B
o0ecrieueHNM  yCTOMYMBOTO  YOpAaBICHWUS  NACTOWIIHBIMH  yrOJAbSIMH, HAMpPaBIEHHOTO  Ha
MPEIOTBPAIeHUE Aerpafalu 3eMeib. [Ipu 9ToM OHOreOXUMHUYECKUE U PU3NUECKUE PEAKIIUU [TOYUBbI
Ha BO3JICHCTBUC BbINAaca (OPMHUPYIOTCS IO BIUSHHEM IEJIOTO KOMIUIEKCA B3aMMOCBSI3aHHBIX
(hakTopOB, BKJIIOUast xXapakrTep MacTOMIIENTOIL30BaAHMS, KJIIMMaTHYECKHeE YCIIOBHS,
IPaHyJOMETPHUYECKUN COCTAaB M CTPYKTYpy TOYBBI, JJIWTEIBHOCTh TPUMEHEHHS OIPEACIEHHOTO
peKUMa yIIpaBIeHHs, a TaKKe 0COOEHHOCTH PacTUTENRHOTO coobtecTa [12].

Takum o0Opa3om, BO3JCHCTBHE BBINIaca XMBOTHBIX HA TMOYBHI MACTOUIN HMMEET CIIOKHBIN,
MHOTO(AKTOPHBIA XapakTep W OIPEICNIACTCS COBOKYIHOCTBIO TPUPOIHBIX U XO3SMCTBEHHBIX
YCIOBUH, B TOM 4YHCIE€ WHTCHCHBHOCTHIO UCIOJNB30BAHUS TACTOUIN, KIMMATOM, CTEMEHbIO
YBJIQXKHCHHS, KOJIMYECTBOM aTMOC(EpPHBIX OCaJAKOB M OOIIMM COCTOSIHMEM 3KOCHUCTeMBI. [lpu
HEYMEPEHHOM U OECCHUCTEMHOM BBINACEe HAOIOMACTCS MPOrPECCUpYIOIee YXYIIeHHE (PU3MYECKUX U
XUMHYCCKUX CBOMCTB TIOYBBI, CONPOBOMKAAIOIICECS CHIDKCHHEM €€ I1uiojgopoaus. Hawubosee
BBIDQKCHHO OTH HETaTUBHBIC W3MEHEHHUS TPOSBISIFOTCS B  3aCyNUIMBBIX  PETHOHAX, Tl
BOCCTAHOBHUTEJILHBIC BO3MOXHOCTH HKOCHCTEM CYIIECTBEHHO OIpaHWUYEHb. B TO ke Bpems
YMEPECHHBIN BBITIAC, OCYIIECTBIIACMbIN B COUYETAHHH C HAYYHO OOOCHOBAaHHBIMH arpoOTEXHHYCCKHMU
MEpPOIPHUATUSAMH, CIOCOOEH CIIOCOOCTBOBATh COXPAHEHUIO TOYBEHHOTO ILIONOPOJHUS, IMOICPKAHUIO
9KOJIOTHYECKOM YCTONYMBOCTH MACTOMIITHBIX SKOCHCTEM M COXPAHEHHIO MX MPOAYKTUBHOCTH [16].

B cBsi3u ¢ BermensnoxenHeiM B 2021-2023 romax Hamu ObUIM TIPOBEICHBI HCCIICIOBAHUS,
HAIpaBJCHHBIC HA BBIIBICHHE OCOOCHHOCTEH H3MEHEHMS (GU3NYECKMX M XUMHYECKMX CBOUCTB
CBETJIO-KAIIITAHOBBIX IMOYB MACTOWIHBIX YTOJIUH B 3aBHCHMOCTH OT DPa3]IMYHBIX CIIOCOOOB BBINIAca
CEIBCKOX03SIHCTBEHHBIX KUBOTHEIX.

[osyueHHbple pe3ynbTaThl UMEIOT BaXKHOE HAyYHOE W NpakTudeckoe 3HadeHue. OHM MOTYT
OBITH MWCIOJB30BaHLI IS OOBLEKTHBHOM OIEHKM KAayecTBa II0YB IACTOMINHEBIX DKOCHCTEM,
00OCHOBaHHMS Mep MO TMPEAYNPESKACHUIO W CICPKUBAHUIO JCTPANAIMOHHBIX MPOIECCOB B
HCCJICZlyEeMOM paioHe, a TakKe MpH pa3paboTKe PeKOMEHIAINI 10 PAlMOHAIBHOMY HCIOJIb30BAHUIO
MacTOMIIHBIX pecypcoB. KpoMe TOro, pe3ynbTaThl HCCICTOBAHUS MPEACTABIIIOT UHTEPEC IS OLICHKH
COCTOSTHUSI  CEIBCKOXO3SIICTBEHHBIX  3€MEIb, MCHBITBIBAIONINX  JUIMTEILHOE  XO3SMCTBEHHOE
BO3JICUCTBHE, M MOTYT OBITh MPUMCHEHBI B CTPaHaX W PETHOHAX CO CXOJHBIMH MPUPOIHBIMU
YCIOBHSMH U aHAJIOTUYHBIMHU ITOIXO0JIAMH K YIPABJICHUIO MACTOUIHBIMU YKOCHCTEMAMH.

Leanr ucciaenoBaHusi — YCTAaHOBUTH OCOOCHHOCTH M3MEHEHHS (DU3NYECKUX W XHMHUUYECKUX
CBOWCTB CBETJIO-KAIITAHOBBIX IMOYB MACTOHUIIHBIX yroAWd B 3aBUCHMOCTH OT Pa3jiM4YHBIX CIOCOOOB
BBIIIACA CEJIBCKOXO3IMCTBEHHBIX JKUBOTHBIX.

Matepuajanl 1 MeTOAbI HccaenoBanus. Vccnenoranus nposoawnnck B 2021-2023 roas! Ha
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MACTOUIIHBIX YTOJbSIX KPECThSIHCKOTO X03SIMCTBA «MHUpACy, pACIOIOKEHHOTO B MOJYMYCTHIHHOM 30He
3ananno-Kazaxcranckoit o0iacT, ¥ B 1abOpaToOpHU arpo-XMMHYECKOr0 aHalin3a HUCHBITATeIbHOTO
nenTpa 3anaano-KazaxctaHcKoro arpapHO-TeXHHUECKOT0 YHUBepcTeTa nMeHH JKaHrup xaHa.

ConepxaHue UCCIEIOBAaHUIM BKJIIOYAJIO CICAYIOIUE BUABI paboT: cOop u 0000meHHE
(OHJIOBBIX W JIUTEPATYPHBIX CBEJCHWH, TOJIEBbIe pabOThI, Ja0OPAaTOPHBIA aHANHM3 W KaMepanbHas
00paboTKa coOpaHHBIX MaTEPHANIOB.

Bbumi nipoBeieHbI MOJIEBBIC UCCIICIOBAHUS, HAIPABICHHBIC HA U3YUYCHUC BIUSHUS Pa3IIMIHBIX
CMOCOO0B BBIMIACA CEIBCKOXO3SHCTBEHHBIX JKHUBOTHBIX Ha (DHU3UUECKHE W XHMHUYECKHE CBOWCTBA
CBETJIO-KAIITAHOBOM MOYBEI.

OOBEKTHI UCCIETOBAHUS: CBETJIO-KAIIITAHOBBIC MOYBBI MACTOMIIHBIX YKOCHCTEM TONYITYCThIH-
HO 30HBI 3amagHo-Kazaxcranckoil oomacT.

DKCIepUMEHTANIbHBIE PA0OTHI BBHITIOMHSINCH B COOTBETCTBUU CO CXEMOM OMBITA, MPEACTABIICH-
HOM B Tabmure 1.

Tabmuma 1 — Cxema onbiTa M0 W3YYCHUIO BIMSHUS — pPa3iMYHBIX CHOCOOOB  BBIMaca
CEJIbCKOXO3SICTBEHHBIX KUBOTHBIX HA COCTOSIHHE ITOYBEHHOTO HMOKPOBOB MACTOMIN MOJIYMYCTHIHHOM
30HbI 3anagHoro Kazaxcrana

;\/r("r)[ 3apuaHThbl OIbITa VY coBus UCTIONB30BAHUS SKCIIEPUMEHTAIBHBIX Y4aCTKOB
Ha mcciiemyeMoM ydacTke BbINAC )KUBOTHBIX OTCYTCTBOBAI,
1. | Yuacrok Ge3 Brinmaca HCTIOJIL30BAJICS KaK 3TaJIOH IPU CPABHUTEIBHOHN OLICHKE KaueCTBa
IIOYBEI IACTOMIII.
VY4acTok ¢ Brimac cenbckox03sHCTBEHHBIX )KUBOTHBIX Ha JIAHHOM Y4acTKe
2. MHTCHCUBHBIM OCYIIECTBIISIETCS MHTEHCUBHO, 0€3 PEeI0CTaBICHNUS MacTOUIILY
BBIITACOM Mepruoa BOCCTAaHOBJICHHUSL.
[TpumensieTcst ce30HHBINA PEKHUM BbINIACA CEITLCKOXO3AHCTBEHHBIX
Y4acToK ¢ Ce30HHBIM N
3. BBIIACOM KUBOTHBIX, IPEAYCMATPHUBAIOIINI UCTIOIH30BaHNE MACTOUIIIA TOTBKO
B OTJCJIbHBIE CE30HBI TOAA.

OOBEeKTBl  HCCIEAOBAHMS:  CBETJIO-KAIITAHOBBIE  IMOYBBI  MACTOMIIHBIX  DKOCHUCTEM
MOJTYITYCTRIHHOHM 30HBI 3amnagHo-Kazaxcranckoit oomacty.

CopepkaHre HCCIEAOBAaHMN BKJIIOYAIO CIEOYIOIMIME BHUIBI PaboOT: cOop u 00o0meHue
(hOHIOBBIX W JUTEpaTYpPHBIX CBEICHHH, IOJIEBble pPabOTHI, JTa0OpaTOPHBIA aHANM3 W KamepaibHas
00paboTKa COOpaHHBIX MaTEPUAIIOB.

Ilpn mpoBeAcHWHM WCCIIEMOBAHUN IMOYBEHHOTO IIOKPOBA NACTOWIIHBIX YTOAWH OBLIH
UCTIOJIb30BaHbl OOIIENPUHSITEIE METOJUYECKHE TOAXObl U METOJUKH, M3JIOKCHHBIE B CIICHUAILHON
Hay4HOM M MeToauuecKoii mureparype [17-20].

[MouBennbie mpoObl otOHpanuch corimacio ['OCT 28168-89 [21]. B obpa3uax mMoO4YBHI,
OTOOpaHHBIX Ha MAcTOWIIAX KPECThIHCKOTO Xo3siicTBa «Mwupac», ObUIM ONpenereHbl OCHOBHBIE
arpoxuMHUuecKre M (PU3NUEcKue MoKa3aTeNu, BKIoYas coaepkanue rymyca merogom M.B. Tropuna B
moaupukanuu [[UHAO, noasmxHbeix coemuuenuii P,Os mo metony Y. Maunuruna B MoauduKaiuu
HMHAO, o6mMeHHOTO HaTpHsi, 0OMEHHBIX KAJIBIWSI U Mardu, a TAak)Ke BJIAYKHOCTH MTOYBHI.

Onpenenenne MIOTHOCTH MOYBBI MPOBOJMIN METOJIOM PEXKYILEro HMInHApa mo KaunHckomy.
OT60p 00pa3IoB B MOJEBBIX YCIOBUSIX OCYIIECTBISUIA C WCIOJIB30BAHHEM LWIMHIpPa-Oypa oObEMOM
500 cm® u3 mouBenHbIx ropuzoHToB 0-10, 10-20 u 20-30 cMm.

CTpyKTypHOE COCTOSIHHE TIOYBEHHOTO IIOKpOBa NACTOWINHBIX YTOAWNA OIEHUBATH Ha
OCHOBaHMH OCHOBHBIX NIOKa3aTeJIel arperaTHOTO aHajiu3a, B TOM YHCJE COAEPKaHHA arpOHOMHUYECKU
LIEHHBIX OTAEIHHOCTEH, ONMpEeAeTsIEMBIX NMPHU CYXOM IPOCEHBAHHH, C HCIIOJB30BAaHUEM KPHUTEPHEB
OIICHKH, pa3paboTaHHbIX [loNToBbIM U baxTHHBIM, a Takke KO3QQUIMEHTa CTPYKTYPHOCTH.

OneHka cTeneHW Jerpajaniil IMOYBEHHOTO TIOKPOBAa TPOBOIMIACE Ha OCHOBAHHUH
COOTBETCTBYIOIIMX HWHIWKATOPOB, PETJIAMEHTUPOBAHHBIX TPHKa30M MUHHCTEPCTBA CEIHCKOTO
xo3siictBa Pecriyoniku Kazaxcran Nel85 ot 27 anpens 2017 rona [22].

ATpPOXMMHYECKUN aHaNU3 OTOOPAaHHBIX MOYBEHHBIX MPOO MPOBOAWIICS B aKKPEIUTOBAHHOM
J1ab0paTOpUN arpo-XUMHUIECKOTO aHam3a ucubiTaTenbHoro nenTpa 3KATY nvenn XKanrup xaHa.

Pesyabratel uccienoBaHusa. I[IpoBenéHHBIX WCCIIENOBaHUS TIOKa3alld, YTO XapakTep
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HW3MEHEHUS] CBONCTB TMOYBBI BapbUPyeT B 3aBUCHMOCTH OT HWHTEHCHBHOCTH M CrHocoba BbIMaca
CEbCKOXO3IHCTBEHHBIX JKMBOTHBIX. K 4ymciy Haubonee WH)OPMATUBHBIX M HHTETPAIBHBIX
MoKazareyielf, OTPaXKAIUX COCTOSIHHE IOYBEHHOTO ITOKPOBA, OTHOCSTCS COJEp)KaHHE TyMyca,
IUIOTHOCTh CJIOKEHHSI, CTPYKTYPHBI COCTaB, ypOBEeHb NOABIKHOTO Qocdopa U comepxaHue
0OMEHHOT'0 HATpHsl. B CBSA3M ¢ 3TUM MMEHHO yKa3aHHbBIC TIOKa3aTell ObLIM MPUHSATH HAMU B Ka4eCTBE
OCHOBHBIX MH/IUKATOPHBIX KPUTEPHUEB MPU OLICHKE COCTOSHHUS ITOYBBI.

CoracHo pe3yjbTaraM uccienoBanuii, mpoBeaéuunix B 2021-2023 rr., comeprkanue rymyca B
CBETJIO-KAIITAHOBBIX TI0YBAX MOJYMYCTHIHHOW 30HBI HM3MEHSETCS B 3aBUCHMOCTH OT CHOC00a
WCIIOJIb30BAHUSI TMACTOMIIHBIX DKOCHUCTEM. YCTAHOBIEHO, YTO TpPU CE30HHOM BBITIACE CpEIHEe
conepxkanune rymyca B cioe 0—30 cm cocraBmsio 1,16%. Bmecte ¢ TeM MUHHManbHBIE 3HAYCHUS
JAHHOTO TIOKa3arellss 3a BeCch MEepuoJ| HaOMOAeHU ObUIM 3aQUKCHPOBAHBI HA YYacTKaxX C
MHTCHCUBHBIM BbIacoM. Ha macTOumax, ucrosb3yeMbIX B YCIOBUSX CE30HHOTO BhINAca, CHIKEHUE
3anacoB rymyca B c¢ioe 0-30 cM cBeTJIO-KallTaHOBBIX 1MOYB coctaBuio 7,10%, 4To cBUICTEIBCTBYET
00 OTCYTCTBMHM Jierpajallid T[OYBbI IO JAHHOMY TMoOKa3aTtento. [Ipy HWHTEHCHMBHOM crocobe
KCIOJIb30BaHMS MMAaCTOMII CoJiepaHue rymyca cHmkanoch 10 0,81%, a ero 3amacel B cinoe 0-30 cm
coctaBmsuid 34,02 t/ra. Tlo cpaBHEHWIO C JTAJIOHHBIM YYacTKOM YMCHBIIICHHE 3aracoB rymMyca Ha
nacTOWIax MHTEHCHBHOTO BhIMaca jgocturano 28,5%. B cooTBeTCTBHM C MPUHSATHIMH KPUTEPUSMHU
OIICHKH TAKUE MOYBbI OTHOCSTCS KO 2-i CTYIICHH Jerpajialuy mo 3anacam rymyca (Ta6uia 2).

Tabnuua 2 — IlokaszaTenu coiepaHHsi M 3araca TyMyca B CBETJO-KAIUTaHOBBIX MMOYBAX MAaCTOMIN
nonynycTeiHHOM 30HBI 3KO B 3aBUCHMOCTH OT pa3nuuHbIX crocobax Beimaca B cioe 0-30 cm

Ne BapuaHnTsl uccnenoBanmii Hoxazaren
n/n I'ymyc, % 3amac rymyca, T/ra
1 VuacTtok 0e3 Bblraca 1,30 4758

2. | Y4acToK ¢ HHTEHCHUBHBIM BEIIACOM 0,81 34,02

3 Y4acToK ¢ Ce30HHBIM BBITACOM 1,16 44,20

HccnenoBanus mokas3aiy, YTO IUIOTHOCTh MOYBBI B 3HAYUTENHHON CTEMEHH OMNpEelsiach
CrocoOOM BBINACA CEIILCKOXO3SUCTBECHHBIX JKUBOTHBIX. Ha aTamonHom yuactke B cioe 0-30 cm
IDIOTHOCTh  CIOXEHHWs coctaBismia 1,22 1/cm. Ilpm  CE30HHOM HCIIONB30BAaHUH  ITACTOMINA
HaAOJI0AJIOCh YIUIOTHEHUE 1mo4Bbl 10 1,27 r/cm®, win Ha 4,1% OTHOCUTENHHO 3TAJIOHHOTO BapHaHTA.
B ycioBHSAX HHTEHCHBHOTO BbINaca MPOIECC YIUIOTHEHHS OBbLI BBIPAKCH 3HAYUTEILHO CHIIbHEE:
IUIOTHOCTh TOuYBHI Bo3pactana g0 1,40 r/cm®, uro Ha 14,75% mpeBwIIano COOTBETCTBYIOIIUI
MoKa3arellb 3TAJTOHHOTO ydacTka. TakuMm o0pa3oM, MHTEHCHUBHAs MAcTOMIHAS HArpy3ka oO0yCIIOBHIIA
CYIIECTBEHHOE YXYAIICHUE arpo(u3MuecKoro COCTOSIHUS MTOYBHI, B PE3yJIbTaTe Yero JaHHBIM BapUaHT
ObLT OTHECEH K 3-H CTYICHH Jerpaialliu.

AHanu3 pe3ynpTaToB MCCIEAOBAaHUM IIOKa3aj, 4YTO W3MEHEHHE CTPYKTYPHOTO COCTaBa
MOYBEHHOTO TIOKPOBa MACTOMIIHBIX YrOJWH HAXOIUTCS B 3aBUCHMOCTH OT crocoba BhImaca
CeNTbCKOXO3SIMCTBEHHBIX JKMBOTHBIX. B cmoe 0-30 cM coxaepkaHue arpOHOMHYECKH IIEHHBIX
CTPYKTYPHBIX arperaroB Ha y4YacTKaX C pPa3JIUYHbIMH PEKAMAMHU ITaCTOMIHOTO WCIOJIb30BaHHS
M3MEHJIOCh B mpenenax 52,94-65,19%, torma kak ko’ UIMEHT CTPYKTYPHOCTH coctaBisit 1,27—
1,90. Haubonee OyarompusTHbIC I[OKa3aTeNd CTPYKTYpPHOTO COCTOSHUSI OBITM OTMEYEHBI MpH
CE30HHOM BBINAce, TMI¢ COJCPIKAHME arpOHOMHUYECKU IEHHBIX arperatoB gocturaino 65,19%, uyro mo
JICHCTBYIOIIMM OLIEHOYHBIM KPUTEPUSAM COOTBETCTBYET XOPOIIEMY COCTOSHUIO 1MOuUBbI. Koaddurment
CTPYKTYPHOCTH TIPH 3TOM TaKXe XapaKTepHu3oBalicsl Kak xopomuit u coctasnsut 1,90. Hampotus, B
YCIOBHSIX MHTEHCHBHOT'O BBINIACa YCUJICHUE MACTOMIHOW HArpy3KH NPUBOAWIO K YXYALICHHUIO
arperaTHOr0 COCTOSIHHSL TIOYBBI: COJICpKaHHE AarpOHOMHYECKH IIEHHBIX CTPYKTYPHBIX arperatoB
cHIKaock 10 52,94%, a koaddumueHT crpykrypHocT — 10 1,27, 4TO MO NPUHATON LIKaJIe OLIEHKU
COOTBETCTBYET YIOBICTBOPHUTEIbHOMY ypoBHIO (Tabmuma 3).

PesynpraTel MccieqoBaHHMN IMOKA3aidW, YTO WHTCHCHUBHBIA BBINIAC CEICKOXO3SHCTBECHHBIX
JKMBOTHBIX, BBI3bIBasl YXyJIICHHE arpopU3MYECKHX CBOWCTB IIOYBBI M CHIDKCHHE KadecTBa e€
TYMYCOBOTO COCTOSIHHSI, CIIOCOOCTBYET YMEHBIICHHIO COAEpKaHHA NOABIXKHOTO (ocdopa u
MOBBIIICHNIO KOHIICHTPAI[UK OOMEHHOTO HATPHS, SBJSIONIETOCS BaKHBIM HHAMKATOPOM 3aCOJICHHOCTH
1 YCHJICHHS IPOLECCOB OCOJIOHIICBAHUSL.
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Tabmuma 3 — Ilokasarequ CTPYKTYPHOTO COCTOSIHHS —CBETJIO-KAIUTAHOBBIX MOYB  IACTOMII
nonynycTeiHHOM 30HBI 3KO B 3aBUCHMOCTH OT pa3sinuHbIX crioco0oB Bhinaca B cioe 0-30 cm

BapuanTel uccenoBaHui
YuacTok ¢ Yu4acTok ¢
Ilokasatenu VYyacrok 6e3
WHTEHCHBHBIM CE30HHBIM
BbIIIaca
BbIIIACOM BbIIIACOM
ConeprkaHue arpOHOMHYECKU
AeP P . 75,03 52,94 65,19
LEHHBIX CTPYKTYPHBIX arperatos, %
Koadduiment crpykrypHocTi 3,15 1,27 1,90

B cpeanem 3a 2021-2023 rr. B cioe 0-30 cM CBET/IO-KAIITAHOBBIX MOYB NMPH WHTCHCHUBHOM
UCIIOJIb30BaHUM TMACTOMI COJCPKAaHUE MOABIKHOTO (ocdopa CHIKAIOCH O CPABHEHUIO C
3TaIOHHBIM yuacTkoM Ha 40% u cocrassio 0,63 mr/100 r.

Ha y4acTkax ¢ Ce30HHBIM PEKMMOM BbITIaca YMEHBIICHHE JAHHOTO MOKa3aTess ObLIIO0 MEHee
BBID@KCHHBIM, a €ro cojepkaHue coxpaHsioch Ha ypoBHe 0,88 mr/100 r. Hapsgy ¢ stum
YCTaHOBJICHO TIOBBIIICHUE COJCP)KaHUS OOMEHHOTO HATpPHs B IOYBE: NPH CE30HHOM BBINACE B
uccieayemom cioe oHo gocturano 1,49 mrosxks/100 r, Torma Kak NpH HHTCHCHBHOM BBINAce
Bo3zpactaino 10 1,68 mr-sks/100 r. IIpu aTom npu émMmrkocTn 0OMeHHBIX ocHOoBaHui 15,73 mr-ske/100 T
7oyt OOMEHHOTO HaTpUsi B COCTaBE CyMMbI OOMEHHBIX OCHOBAaHHI Ha MAacTOMIAX WHTEHCHBHOTO
ucnoys3oBanus cocrapisia 10,68%. CrnenoBarensHo, M0 BIMSHAEM HHTCHCUBHOTO BBINAca CTETMICHb
COJIOHIIEBATOCTH  IOYBBI  yCHJIMBAJIACh: OT  CJIa0OCOJIOHIICBATOW  OHA  Iepexoluia K
CPETHECOIOHIIEBATOH. B MPOTHBOMONOKHOCTh 3TOMY, Ha MACTOMIIAX C CE30HHBIM BHIIIACOM TMOYBBHI
COXpaHsUIM CcIa0OCOJIOHIIEBATYIO CTENEeHb, YTO CBHUJCTEIBCTBYET O MEHBIICH BBIPAKCHHOCTH
JIerpalalliOHHBIX MTPOIIECCOB MPH JTAHHOM PEKUME HcTonb3oBanus (Tabmuia 4).

Tabauma 4 — BausHue pasindHbIX CHOCOOOB BhIlIaca HAa arpOXMMHYCCKHE IIOKAa3aTeId CBETJIO-
KalITAaHOBBIX IMOYB MAacTOWII MOIXYyHyCTHIHHOHM 30HBI 3KO B 3aBHCHMMOCTH OT pa3iMYHBIX CIIOCOOOB
BeItaca B cioe 0-30 cm

ITokazarenu
[TonBuKHBIN N Cymma Conepxanue
Bapuantsr OOMeHHBIH
. dhocdop, . 0OMEHHBIX 0OMEHHOT0 HATPHUS OT
WCCIIEIOBaHUH HaTpHH, N
mr/100r OCHOBAHHUH, CYMMBI OOMEHHBIX
mr.9kB/100r N
HOYBBI Mr.3k8/100r OCHOBaHUi, %
VYuacTtok 0€e3 Brlaca 1,05 1,30 14,52 8,95
YHACToK ¢ 0,63 1,68 15,73 10,68
WHTEHCHBHBIM BBIIIACOM
Y4acTok ¢ C€30HHLIM 0,88 1,49 15,43 9,68
BBINIACOM

BeiBoabl. Takum 00pa3om, pe3ynbTaThl WCCIEAOBAaHUN CBUAETENBCTBYIOT O TOM, YTO
pasiauyHbIC CIIOCOOBI BhINIACA CEIILCKOXO3SIHCTBECHHBIX )KUBOTHBIX OKa3bIBalOT HEOJAMHAKOBOE BIIUSHUC
Ha (DU3HUKO-XMMHUYECKOE COCTOSHUE CBETJIO-KAIITAHOBBIX IOYB MACTOWMIIHBIX yrojuid. Haumbonee
BBIPQ)KCHHBIC HETaTHBHBIC W3MEHCHMS YCTAHOBJICHBI HA YYaCTKaX ¢ MHTCHCHBHBIM BBITACOM, TJIC B
cpenem 3a 2021-2023 rr. OTMEYEHH MaKCHUMalbHbIE 3HAUEHUS IUIOTHOCTH  IIOYBHI,
COOTBETCTBYIOIIME 3-1 CTETICHHU Jerpalalliy, MOBBIIICHUE COICPIKaHUS OOMEHHOTO HATPUS JI0 YPOBHS
CpelHEH CTENeHH COJIOHIIEBATOCTH, a TAaKXKe YXYIIICHHE CTPYKTYPHOTO COCTOSHHS TIOYBBI JIO
YIOBJICTBOPUTEIILHOM  OIICHKHM.  YKa3aHHbIE  M3MCHEHUS  CBUJICTCIbCTBYIOT O  Pa3BUTUHU
JeTPaJalliOHHBIX IMPOIECCOB, CBS3aHHBIX C YCHIJICHHEM YIUIOTHEHHS, Pa3pyIICHHEM arperatHoi
CTPYKTYPHI U YXYAIICHUEM arpOXUMHUYECKUX TTOKA3aTeNeH MOYBHI.

B T0 e BpeMs Ha macTOMIAX C CE30HHBIM HCIIOJIb30BAHUEM HEraTUBHBIC M3MEHEHUS ObLIH
BBIPQXCHBI 3HAYHUTENBHO cllabee. B 3THX yCIIOBUSX MPOILECCHl YIIOTHEHUS TOYBBI U JECTPYKIUU €
CTPYKTYPBI IPOTEKAIM MEHEE MHTCHCHBHO, YTO yKa3bIBacT Ha OoJiee INAISIIMA XapakTep AaHHOTO
peXMMa BbITaca 1O OTHOIICHUIO K IMOYBEHHOMY IIOKPOBY. YCTAaHOBJIGHO TaK¥Ke, YTO CIIOCOOBI
MacTOUIIIHOTO KCIIOJIb30BaHUSI OKAa3bIBAIOT CYIIECTBEHHOE BIIMSHUE HAa T'YMYCHOE COCTOSIHHE U

199



o0ecredeHHOCTh TOYBBI  HOABIXKHBIM  dochopoM. Ilpn ycuneHun nacTOMIIHOM HArpys3Ku
HaOMI0IaeTCsl CHIKEHUE COJIEpKaHUsI TyMyca M MOJABHKHOTO (ocdopa, UTO OTpakaeT yXyALIeHUE
IUIOIOPOJUSI CBETJIO-KAIITAaHOBBIX I10YB MOJIYILyCTHIHHOM 30HbI 3anagHo-Kasaxcranckoi 00macTy.

CrnenoBaTenbHO, MHTEHCHBHBIM BBINIAC CIEAyeT paccMaTpuBaTh KaK OJWH W3 OCHOBHBIX
(haKTOPOB YXYALIEHHUS] KAYECTBEHHOI'O COCTOSHHSA II0YB NACTOUIIHBIX SKOCUCTEM, TOTJa KaK Ce30HHBII
PSKUM HCTONB30BaHUS B OOJNBILEH CTENEHH CIOCOOCTBYET COXPAaHEHHIO HX arpo(U3MYECKHX H
arpoXUMHUYECKUX CBOMCTB. IlomyueHHblE pe3ynbTaTbl MOATBEPXKIAOT HEOOXOAUMOCTh HAy4HO
000CHOBaHHOTO pETYJIMPOBaHHUA NACTOWIIHOM Harpy3Kd W BHEAPCHUS pPAalMOHANBHBIX CHCTEM
UCIIOJIb30BaHMS NACTOMIL, HANPABICHHBIX HA IMPEIyNPEKICHHE ACTPAfalldy IO0YB, COXPAaHEHHE HX
IUIOIOPOUS U o0ecIieueHre yCTORYNBOro (PyHKIMOHUPOBAHUS TACTOUIIIHBIX 3KOCHCTEM
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TYHIH

JKalbIIBIMIBIK KYKTEMEHIH OpTYpJIl JCHreil »kaFaalblHIa >KaHbLIBIM TOMBIPAKTAPBIHBIH
KyH3enyi ©3eKTi FBUIBIMH JKOHE NPAKTHUKAIBIK Mocese OOJBIN TaObLIaNbl, OMTKeHI OYJI KYOBLIBIC
TONBIPAKTBHIH ~ arpo(H3MKaNBIK JKOHE AarpOXUMISUIBIK KACHETTEPIHIH  HAIllapiiaybIMEH, OHBIH
KYHapPIBUIBIFBIHBIH, TYPAKTHUIBIFBIHBIH KOHE YKAWBUIBIM aJKaNTapbIHBIH OHIMAUIITiHIH TOMEHACYIMEH
Karap Kypeai. 3epTTeyliH MaKCaThl SPTYPJIi MaJ JKar TACUINIEpiHe OallIaHBICThI AIIbIK Kapa-KOHBIP
TOTIBIPAKTAPABIH ~ (PU3UKA-XUMISUIBIK KACHETTEPiHIH ©3repy epeKHIeTiKTEpiH aHBIKTay OOJIbL.
Kymbicta TOMBIpaK KYHIHIH HETi3Ti KOPCETKIITepi MEH JerpajaldsuiblK yAepicTepIiH KepiHy
JopekeciH Oaranmayra MYMKIHAIK OepreH JallaiblK JXoHE 3epTXaHANbBIK SJicTep KONTaHbUIIbL. EH
allKpIH TEpic e3repicTep KapKbIHABI KalbUIbIMIa Oalikanibl: Kapamripik memiepi 0,81%-ra neitin
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TOMEH/IE/Ti, TOMBIPAKTHIH KOJIeM/IK THIFbBILIFG 1,40 r/cM3-Ke NeiiH apTThl, al )KpUDKbIMaJb! Gochop
momuepi 0,63 mr/100 r-ra peitin azaiinpl. COHBIMEH KaTap, TONBIPAK KYPHUIBIMBIHBIH Hamlapiaybl
YKOHE alMacTialibl HATPUH MOIIIEepiHiH apTybl aHBIKTaJAbl. MayChIMIBIK KalbuibIMIa Oy e3repicrep
aspIpak Oalikanmel: Kapanripik memmepi 1,16%, an TONBIPaKTBIH KOJEMJIK THIFBI3AbIFEI 1,27 T/cM?
OoNIbl. AJNBIHFAH JCPEKTEp JKAMBUIBIMIBIK JKYKTEMEHIH KapKbIHABI OONYybI TOMBIPAK KyH3enlyi
YZepicTepiH KYLIEHTETiHiH, aj MayChIMIBIK KaWbUIbIM PEXHUMi JKalbIIIBIM 3KOXKYHeIepiHiH TOMbIpaK
KYHapJIbUIBIFBIH, TYPAKTBUIBIFBIH JKOHE DKOJIOTHSIIBIK KaFJIaiblH caKTayFa KeOIpeK BIKMAN eTEeTiHiH
pacraiifpl. bBynm okalibUIbIM  OKEpNiepiH YTHIMJABI TMaljlajlaHy J>KOHE TOMBIPAK JKAMBLIFBICHIHBIH
KYW3eNMyIHIH alIbH ary OOMBIHINA THIM/I IIapanapAsl 93ipJiey MEH €HT13y KaKETTITiH KOpCeTei.

Tyiiin  ce30ep: monwvipakmviy 0ezpadayusicsl, HCAULLILIMOAD, JHCAULLILIM  NAUOANAHY
a0icmepi, KapKbIHObL JHCAUBLILIM, MAYCHIMOBIK HCAUBLILLM.
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IPOJIYKTUBHOCTB TPABOCTOSI INMAHHOI'O YYACTKA B 3ATIATHO-
KA3AXCTAHCKOM OBJIACTH

AHHOTALNUSA

HccnenoBanusi HalpaBiIeHbl HA OLEHKY BIUSHHUA PEryIUPYyeMOro 3aTOINICHUS! U XUMHYECKON
MEJIMOpaLiy MOYBHl Ha (POpPMHUpPOBaHUE BUAOBOTO COCTaBa W MPOAYKTUBHOCTH JIMMAHHBIX KOPMOBBIX
yroauii 3anagHo-KazaxcraHckoil o6acTu. Y CTaHOBJIEHO, YTO PEryIHPYEMOe 3aTOIVICHHE OKa3bIBacT
OmpefeNnsiolee BIMSHUE Ha pPa3BUTHE TPaBOCTOS, YJIYYLICHHE CTPYKTYPbl pacTUTEIHHOTO
cooO0IecTBa W TOBHINICHHE YPOXKAWHOCTH KOPMOBOW Macchkl. Bo  ¢iopucTudeckoM cocTaBe
JIUMaHHOTO Yy4YacTKa BBIABICHO 32 Buja pacteHuid u3 13 cemelicTB, (hOpPMHPYIONUX 3JIaKOBO-
Pa3sHOTPABHYIO aCCOLUALIMIO.

OnrtumanbsHast HopMa 3aromiieHust cocraBisger 3000-4000 m3/ra, mpu KOTOpPOH MPOEKTHBHOE
nokpeitie jpocruraer 95 %, Beicota pacteHuit — 61,4 cM, a YHCIEHHOCTH MbIpes IOJI3YYero
yBenuuuBaercs 10 1455,3 mwt./mM? npotuB 212,2 mit./mM? Ha He3aTAINIMBAEMOM y4acTKe. YPpOKaiHOCTh
CCHa MpHU JaHHOW HOpMe cocraBuia 62,7 1y/ra, 4yTo Oojiee YeM B ISTh Pa3 IMPEBBIIIAET MMOKA3aTEIH
KOHTpoOJs. IlpuMeHeHne XUMHYECKOH Mennopaluu TakXe CHOCOOCTBOBAJIO POCTY MPOXYKTHBHOCTH
TPaBOCTOS: MaKCHUMaJlbHas YpOXKaiHOCTh ceHa gocturana 20,6 1/ra mpu BHECEHHWHU THUIICA B JI03€
6 1/ra, 9TO B 2,2 pa3a BHIIIE KOHTPOJILHOTO BApHAHTA.

[Tony4eHHple pe3yibTaThl IOATBEPKAAIOT BBICOKYIO 3(P(EKTUBHOCTE PETYIHPYEMOTO
3aTOIUICHUs] B COYETAHWM C XHMUYECKOH Menuopauueil Uis MOBBILEHHS IPOAYKTHBHOCTH U
YCTOWYHMBOCTHU JIMMAHHBIX CEHOKOCOB B YCJIOBHSAX 3aCYIUIUBBIX CTEIHBIX 3KOCHUCTEM.

Knwouesvie cnoea: numannoe opouwienue, HOpMbl 3AMONJIEHUA, XUMUYECKAS] MeNUopayus,
6100601 COCMAB, NPOOYKMUSHOCHb PACIUMENbHOCTIU.
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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

BBenenune. OCHOBHBIM HAalpaBIICHHEM Pa3BHUTHS arpONPOMBINUIEHHOTO KOMITIEKca 3arajaHo-
Kazaxcranckoil 00JIacTH SIBJISETCS YKUBOTHOBOJICTBO, A((EKTUBHOE (PYHKIIMOHUPOBAHUE KOTOPOTO
Tpebyer HOpPMHUPOBaHKS YCTONYMBOW KOpMOBOW 0aswl [1]. B pernoHe cocpeaoTouYeHbl 3HAYUTETbHBIC
TUTOIA I UCKYCCTBEHHO 3aTOIUISIEMBIX CEIbCKOXO3HCTBEHHBIX yromuii PecryOomuku KazaxcraH, riae
(hYHKITHOHUPYIOT BOCEMb KPYITHBIX OPOCHUTEIBHO-OOBOTHUTEILHBIX CHCTEM O0OIIeH muiomaapio Oolree
260 TeIC. Ta. VMcmosip3oBaHME MABOAKOBBIX BOA Uil 3aTOIUICHHS CEJbCKOXO3IHCTBEHHBIX 3EMEIb
SIBIIICTCS  DKOHOMHUYECKH J(OPEKTHBHBIM W HAAGKHBIM CIIOCOOOM O0€CIICYeHHsT CTaOMILHOM
NPOJYKTUBHOCTH KOPMOBBIX yroauil. Hammume HOCTaTOYHBIX BOAHBIX PECYpPCOB MO3BOJSIET IHMPOKO
NPUMEHSTh ~ BECEHHEe  3arolIeHHe B KadecTBe  O(QQGEKTHBHOTO  METoJ@a  OpOIICHHS
CENbCKOXO3SIHCTBEHHBIX 3eMehb [2, 3].

OpolieHue METOJIOM 3aTOIUICHHsI SBJSIETCS OJHMM M3 CTapeiuX W Haubojee MIMPOKO
NpUMEHsIeMBbIX croco00B uppuranuu [4]. JlaHHBII MOAX0A HIMPOKO HCHOJIB3YETCSl Ha PasMYHBIX
KOHTUHEHTaX KaK OJKOHOMHYECKH JIOCTYMHBIM ¥ 3(QQEeKTHBHBI TpUEM  BOJOOOECIICUCHUS
CEITbCKOXO3SIHCTBEHHBIX TEPPUTOPHIL.

Ha 3anane Coenunenssix IlltatoB ¢ Havaiga 1900-X rojoB B MEKIOPHOM 3aragHOM PErHOHE
CEHOKOCHI WM TMAacTOMINA Ha4dalld OpOIIaTh 3aTOIUICHHEM, KOTOPBIE SIBISIOTCS BaXKHBIM HCTOYHHUKOM
KopMa i ckoTa [5]. B mosy3acyluiMBbIX M BIQKHBIX KIMMaTHueckuX 30Hax KaHzaca, peduiut Bombl
KOMIIEHCHUPYETCS JIOTIOJHUTEILHBIM OPOLICHUEM M3 TI0[3EMHBIX U TIOBEPXHOCTHBIX BOJ [6].

Oxosio 25 MJIH ra B 3aCyIUTMBON U TOJYy3aCylUTMBONW AQpPHKE Tak ke OpPOIIAITCS CIiocoOoM
saromiernst [7]. Ha ceBepo-3amame Kwuras OGOJNBIIMHCTBO IUIONMI[AEH OPOMIAIOTCA CO CMEIIAHHBIM
UCTIONIH30BAaHUEM TTOBEPXHOCTHBIX M MOJ3EMHBIX BOJ, MPU 3TOM OOJNBIIAsi 4acTb MOBEPXHOCTHBIX BOJ
OTBOJIMTCS CHCTEME KaHAIIOB M OPOIIAETCS 3aToIIeHeM [8].

Jns moBbIlIEHHs MPOM3BOJCTBA KOPMOB HEOOXOTUMBIM YCIOBHEM SIBISICTCS YBEIMYCHHE
3alacoB BJIarM B IIOYBE 32 CYET ONTHUMH3AINK PEXHMMOB 3aTOTUICHHS, COXpaHEHHWE HOPMAalbHON
9KOJIOTUYECKOH 00CTaHOBKH, (POPMHPOBAHHE YCTOHYMBOTO BHICOKOIIPOXYKTHBHOTO (hutonenosa [9, 10].
[IpaBUnbHBIA PEKUM 3aTOIDICHHS CIIOCOOCTBYET MOSBICHHIO Ha 3aTAIUTMBAEMBIX 3EMIISIX OOIBIIOTO
KOJIMYeCTBAa IEHHbIX pacteHuid [11]. Muorue pacrenus MoryT wu30exarb HEOJIAronpusTHHIC
MOCIICICTBHS 3aTOIUICHHS €CJIU MPABHIILHO PACCUNUTATH BAXKHBIC COOBITHS )KU3HEHHOTO ITHKIa [12].

HecoOmoneHne onTHMaibHOTO PeXKUMa YBIAKHEHUS TIPU OPOIICHUH TMMAaHHBIX 3eMETh MOYKET
NPUBOJMTh K 3aCOJICHHIO TOYBBI, YXYIIICHHIO YCBOCHHUS PACTCHHUSMH IUTATEIBHBIX BEIIECTB W
CHIDKSHHIO TIPOTyKTUBHOCTH KOPMOBBIX yroawii. [IpenoTBpaliieHrne qaHHBIX HEraTUBHBIX TIOCIIEACTBUI
JOCTUTAETCsl 3a CYET KOHTPOJIS COJICBOTO PEKUMA TIOYUBBI, BKIFOUAMOIIETO ONTUMH3AIMIO HOPM
3aTOIJICHUS U IPUMEHEHHE XUMUIECKOW MEITMOPaIny.

Martepuajsl U MeTOAbl HcciaenoBanuid. Vccnenoanus mpoBomwiuch B 2025 rony Ha
3aTOTUIIEMOM W HE OpOIIAeMOM OIBITHBIX YYacTKaxX, PACIONIOKEHHBIX Ha TEPPUTOPHH MOCETKa
Aunrabac Axxankckoro paiiona 3amangHo-Kazaxcranckoit oomacTy.

IlouBa  ombITHOTO  y4acTka  OTHOCHTCS K  KaIITaHOBOW  CIabOCOJIOHIIEBATOM
TSDKEJIOCYTIIMHUCTON C TIOBBIIICHHBIM COJIEP’KaHWEM HJla U HU3KUM COJAepKaHueM Tymyca. [loua
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xapakrepusyercsi cinaboit 3aconéunoctbio (0,442-0,463 %). B nonnom cocrase npeobiagaor Na* u
CIl7, 9to cooTBercTByeT HaTpueBO-xJopuaHOMY Tuiy 3aconeHus. Conepxkanue CO3?>” m HCO3™
HE3HAUUTENbHO. B 1IeIOM OTMEYaeTcsi yMEHbIICHHE COJEHOCTH C TIIyOWHOW, NpPH JIOKATbHOM
moseimennn Na* u Cl™ B ropusonre 20-40 cM BCeICTBIE MUTPAIIUH COJIEH.

Jlis XMMUYECKOW MENTHOpaliy MOYBBI HCIONB30BAK TUIIC B (opMe IUTHapara cyiabdara
kanbius (CaSO4-2H20) B g03ax 6 u 12 kr Gu3HUECKro Beca ¥ MOPOIIKOOOPa3HYIO 3JIEMEHTAPHYIO
cepy (S°) B no3zax 3 u 6 kr (usHyeckoro Beca. MenmopaHThl BHOCHIM B Havane nera 2024 rona nocie
BCCCHHCTO 3aTOIUVICHHUA W IIOCJIICAYIOHICTO0 BBICBIXAHUA IIOYBBLI C HCIIOJIB30BAHHEM MEXAHHYCCKUX
pasoOpackiBateneii. BHecEHHbIe MaTepHanbl 3aJCNbIBA JUCKOBBIMH OPYIUSIMHU sl OOCCHCUCHUS
PaBHOMEPHOTO pAacIpeeNeHUs] MO TOBEPXHOCTH TIOYBBL. Ha KOHTPOJIBHOM BapHaHTE TaKKe
MPOBOJIUITM JIUCKOBAHUE TIOYBHI JJIsI 0OCCIeueHHs OJMHAKOBBIX YCIOBHH 00paOOTKU M MCKITIOYCHUS
BJIMSTHHSI MEXaHHYECKOT0 BO3JICHCTBUS. B ombiTe n3y4anuce qBe cxemsl (Tadmuna 1):

Ta6muua 1 — Cxema omnbiTa

Cxema 1: BausiHre pexxuMa 3aTOIUICHHS Cxema 2: BiausiHre XUMUYECKOW METHOPALIUH TTOYBEI
1 — bes 3aTormieHus 1 — xoHTpONB (6€3 MENTHOPAHTOB);
2 — Hopma 3aromnenus 1000-2000 m°/ra 2 — cepa HOPOILOK, 3 T/Ta;
3 — Hopma 3aromrernst 2000-3000 m*/ra 3 — cepa mopoiiok, 6 1/ra;
4 — Hopwma 3atorutenus 3000-4000 m%/ra 4 —rumc, 6 1/ra;
5 — Hopma 3aromienns 4000-5000 m*/ra 5 —runc, 12 t/ra.

OT6Op pacTUTENbHBIX MNPOO MPOBOJMIM C HCIOJb30BAHUEM KBAJPATHO - IUTOIIAI0YHOTO
meroma. Ha wucciemyeMoM ydacTKe 3akjaJIblBalidi KBaJpaThl 3aJaHHOTO pa3Mepa, B KOTOPBIX
(UKCHpOBaNM BCE BHIbl PACTEHHH M WX KOJUYECTBO. MIeHTH(OUKAIMIO pPaCTUTENHHBIX BHJIOB
ocymiecTBIsIM 1o onpenenurento bekmyxamenosa J.JI. u TopexanoBa A.A. «KopmoBbie pacteHus
Kazaxcrana», 2005. IlpoBommiack BuU3yaJlbHas OIICGHKA JOJM ITOBEPXHOCTH YYacTKa, ITOKPBITOH
PaCTHTEILHOCTHIO, TIO0 OTHOLICHHIO KO BCEW IUIOIIAIM ydacTKa. BU3yanbHO OLCHEHHAs ILIOLIAIb
MOKPBITUSL COOTHOCHIIACh CO 1IKajoi Jpyse, BbIpaxkeHHOM B IPOIIEHTaX.

OrieHKa peXxXrMa U MEePUOJUYHOCTH 3aTOTUICHHS MPOBOIMIACH C UCTIONL30BAHUEM HATYPHBIX
HAOJIO/ICHUI M TAaHHBIX KOCMUYECKHX CHUMKOB TEPPUTOPHH 3aTAIIMBAEMOTO Y4acTKa CO CITyTHHKA
Landsat 8-9, B3saThIX C caiita ['eonoruueckoii ciryx0n1 CIIIA.

Jlnst onipeiesieHus ¥ BbIICJICHHSI HA CIyTHUKOBOM CHUMKE Ha ()OHE TOYBBI U PACTUTEIBHOCTH
O0OBEKTOB OTKPHITOH BOJBI WM OOBEKTOB BO BIAXXHOM COCTOSIHMM HCIONb30Baicsa uHaekc NDWI
(Normalized Difference Water Index).

3akJ1ajiKa TOJICBOTO ONbITa MPOBOAMIACkE o MeToauke b.A. Jlocriexosa.

Pe3yabTaThl u 06cy:knenne. OeHKa Ka4eCTBEHHOTO COCTaBa TPABOCTOSI IMMAHHOTO Y4acTKa
nokasana, 4To (JIOPUCTHYCCKUN COCTaB TpEACTaBlieH 32 BHIAMH PACTECHHM, OTHOcAmmMMUCS K 13
ceMeiicTBaM U (OPMHUPYIOIIMMHU 3JIaKOBO-PA3HOTPABHYIO accoluanuio. JJOMUHUPYIOT MHOTOJICTHHE
TPaBSHUCTBIC BHIbI, YTO XAPAKTECPHO JJISI YCTOWYMBBIX JYTOBO-CTEMHBIX dKocucTeM. [Ipeobiananue
KHU3HEHHBIX (OPM TEeMHUKPHUNTOOUTOB M TCOPUTOB CBUACTEIBCTBYET O HAJTMYHUHM BBIPAKEHHOTO
HEeOIarompUATHOTO Ce30Ha B YCIOBHSIX PErHOHA.

PactutensHOCTh JMMaHa (OPMHUPYET JKOJOTHUCCKUH DSl OT THTPOGHUTOB K Kcepoduram,
OTPaXKAMOIIMHA MUKPOPENbe() TEPPUTOPUH W PA3INIHs B CTENICHU YBIXHEHUS. B mepeyBiIaKHEHHBIX
MOHWKEHUSX JTOMUHUPYIOT BIaror0OUBBIC BUJIBI, TaKHE Kak Ocoka my3bipuatas (Carex vesicaria) u
moTuk mosyumii (Ranunculus repens). Ha mIakopHBIX y4acTKaX OCHOBY TPaBOCTOSI COCTAaBIISIOT
me3o¢putel — mbipeit nomyuwit (Elytrigia repens) m wieBep momsyumit (Trifolium repens). Ha
BO3BBIIIICHHBIX 3JIEMEHTaX penbeda pacmpocTpaHeHbl KcepohHThl, BKIIFOUas moJbiHb Jlepxa (Artemisia
austriaca) u conoaxy roayio (Glycyrrhiza glabra), uro cBHAETENLCTBYET O 3aCYNUTUBBIX YCIOBHSIX.
Takum 00pa3oM, pachpe/ieieHHe pPacTHTEIBHOCTH CTPOr0 OOYCIOBICHO MHKpOpenbeoM |
JMHAMHUKOW YBIaXHCHUS.

OntumanbHbIe YCIIOBHS YBII&XKHEHUsI Habogainuck npu Hopme 3atoruieHunst 30004000 m3/ra,
YTO MOATBEPKIAETCS MAaKCHMAJIbHBIM MPOEKTUBHBIM MOKpbITHEM (95 %) W BBICOKMM OOMIHEM
kiaroueBbix BUIOB. I[lbipeit momsyuwmii (Elytrigia repens), ocoka my3sipuaras (Carex vesicaria),
nepbennuk npyrosuaubiii (Lythrum virgatum) u cycak 3ontrunsiii (Butomus umbellatus) mocruramu
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KaTeropuu «oOWIbHO». BHAOBOW cOCTaB mpu BCexX BapHaHTAax 3aTOMUICHUS (32 MCKIHOUCHHEM
KOHTPOJIs) cTabuiau3upoBajics Ha ypoBHe 10 BHIOB Ha YYeTHYIO IUIOIIANKY, YTO YKa3bIBaeT Ha
(hopMHpOBaHKE YCTOWYUBOTO PACTUTEIBHOTO COOOIIECTRA MPH JOCTATOYHOM YBIIaXKHCHUH.

CMeHa TOMUHHPYIOMIMX BUIIOB MPOUCXOIWIIA BAOJb IpajreHTa yBlakHeHus 1. C yBenrnueHneM
HOPMEI 3aToIuIeHus cojozka rojas (Glycyrrhiza glabra) ucuesana us 1ienosa, Torma kak ocoku (Carex
Spp.), cuthuku (Juncus spp.) u BiaromoOuBoe pazHoTpasbe (Butomus umbellatus, Alisma plantago-
aquatica) yBeau4aMBaIN CBOIO MPEACTABIEHHOCTS.

[lpy w3yueHMM pexuMa 3aTOIUICHHS YCTaHOBJIEHO, 4YTO Ha ONBITHBIX BapHaHTax
JOMUHHUPOBAIN 3]IaKOBBIC PACTCHUS — MBIPEH MON3YYNH U OeKMaHUsl OOBIKHOBEHHAS, JIOJSI KOTOPBIX
cocrapmsuia 98,0-99,5 %. Ha KOHTpOJBHOM ydYacTKe MNpeoOnamand THIYAK W IBIpEH MOJI3YyYui
(92,6 %).

UncaeHHOCTh ThIpesl MON3ydero Ha KOHTpoje cocraBmwia 2122 mir./mM?, Torma Kak Ha
BapHaHTaxX 3aTOIUICHWs OHa yBenmuuuBasach no 1250,7 mrt./M?> npu Hopme 1000-2000 m3/ra um
Jocturaiga MakcuMaiabHoro 3HadeHus 1455,3 mr./m? mpu HOpMme 3000-4000 wmP/ra, cHmkKasch 1O
1278,7 wir./M?> npu MaKCUMaJIbHOW HOpME 3aroruicHus. [IpUpoCT YHCICHHOCTH IO CPAaBHCHHIO C
koHTposieM coctaBui 489,4-585,8 %, a cymmapHoe yBenmudeHue 10y 371akoBbiX — 174,2-219,6 %.

bexManust 0OBIKHOBEHHAsI OTCYTCTBOBANIA HA KOHTPOJIE, OJJHAKO Ha BapHaHTax C 3aTOIUICHHEM
e€ umcrmeHHocTh BapbupoBaia oT 8,0 mo 15,3 mr./m2. [eBsicun OpUTaHCKHH OTMEYaJcsi Ha BCeX
BapHaHTax OMbBITA C MaKCUMadbHOHM wuuciaeHHocThio (16,7 mmr./m?) npu HOopMme 3aromienus 3000-
4000 m*/ra. Tumyak (GUKCHPOBAICS HUCKIIOYHUTEIBHO Ha He3araruuBaeMoMm ydactke (248,0 mr./m?),
YTO TONTBEPXKIACT €ro KCepOPUTHYIO  OKOJIOTHYECKYIO TPUYPOUYECHHOCTh.  AHAIOTHYHAS
3aKOHOMEPHOCTh OTMEYEHa JUIs KepMeka [ MelnHa, 3aperdcTpHpPOBaHHOTO TOJBKO HA KOHTpPOJIE.
OcTanbHbIe BUIBI POSIBISLIN H30UPATEIbHOCTh K YCIOBHSM YBIIAXKHCHUS.

[pu u3ydeHuH BIUSHHUS XUMHYECKON METHOpAIMK YCTAHOBJIEHO, YTO KaK Ha KOHTPOJIBHOM
y4acTKe, TaK U Ha BapUAHTaX OIBITA B [IEHO3¢ MPeo0Ia v 3JIaKOBEIC PACTCHHUS — TBIPEH MON3y4duit
u OekMaHusT 0OBIKHOBEHHAs, JT0JIT KOTOPHIX cocTanisiia 97,8-99,8 % (96,2 % wa koHTpOIIE).

[TeIpeii mon3y4nid, ABISASCH JOMUHUPYIOIIMM BUJIOM, CYIIECTBEHHO YBEIHMUNBAI YHCICHHOCTD
no cpaBHeHuio ¢ KoHrposem (210,3 mir./m?): ot 428,0 mir./M? mpu BHecenuu cepbl (6 T/ra) 10
622,3 wrt./M*> npu BHeceHmu rurca (6 T/ra), uro coorBercTByer npupocty 103,5-1959 %.
UucneHHOCTh OeKkMaHMM OOBIKHOBeHHOW Bo3pactana no 21,3-50,3 mr./m? mporuB 15,0 mT./mM? Ha
KoHTposne. YacTyxa OOBIKHOBEHHAs W JIEBACHJI OPUTAHCKUI OTMEYaIWCh MNPEUMYIIECTBEHHO Ha
BapHaHTaX C BHECEHHEM TUIIca U B HEOONbIIOM KonmyecTBe. Kepmek ['menuna GukcupoBaicst TONbKO
Ha KOHTPOJIE, YTO CBHJCTEIBCTBYET O CHHIXKCHHU €ro KOHKYPEHTOCHOCOOHOCTH TPHU YIyYIICHUU
COJIEBOTO PEKUMa MOYBHI.

Haubonbiass BbICOTA pacTeHHH B ONBITE MO U3YYCHUIO pEXHMMa 3aTOIUICHHUS Obljia
3a¢pukcupoBana npu Hopme 3000-4000 m3/ra u cocraBuna 61,4 cm (Tabmuua 2). [Ipu Apyrux Hopmax
OTMEYANOCh HE3HAYMTENLHOE CHW)KCHHE JAHHOTO IMOKa3aTesis, MPH 3TOM MHHHMAIbHOE 3HAYCHHUE
3apeructpupoBano mpu 3atomienun 4000-5000 m3/ra — 54,6 cm. Ha koHTposie BbICOTa pacTeHUI
coctaBuia 37,9 cMm.

Tabauma 2 — Iloka3arenau BBICOTBI M YPOKAHHOCTH PAaCTCHMI Ha JMMAaHHOM Y4acTKe IPU H3y4YEeHHH

exxuMa 3aTorutenus, 2025 r.

BapuanTt BricoTta pacrenuit, Macca pacrenuii, 1/ra
(HOpMa 3aTOoTIeHUS) cM ChIpast ceHa
Bbe3 3aromienns 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

YpoxallHOCTh ceHa Ha KOHTpOJhHOM yuacTke coctaBmiaa 10,4 m/ra. Ha Bcex BapmaHTax c
3aToIUIEHUEM HaOJI0alioch JOCTOBEpHOE MOBBILIEHUE yposkaiHoctu: npu Hopme 1000-2000 m3/ra —
Ha 32,2 u/ra, mpu 2000-3000 m3/ra — Ha 46,7 11/ra, ¢ HanbobiuM yBenudenueM mpu 3000-4000 m3/ra
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—Ha 52,3 w/ra, u npu 4000-5000 m*/ra — Ha 36,3 /ra. OTHOCUTENBHOE MOBBILICHUE YPOKAHHOCTH TI0
CpaBHEHUIO ¢ KoHTposieM cocrasuio ot 309,6 mo 502,9 %.

Mexmy moKazaTelsiMH CBIDOW M CyXOH Macchl pacTeHHi HaOJroganach CHIIBHAS TpsIMas
KOppeJSILIMOHHAs CBsi3b, Onmm3kas Kk monHoit (I = 0,99). B cooTBercTBUM € 3THM pas3iuuus B
YPOXKaHHOCTH IO CBIPOW Macce Ha BapUaHTaX MPAKTUYECKH TOJHOCTHIO OTPAXKAIUCH U B MOKA3aTEIsIX
YPO’KaHOCTH MO CyX0ii Macce (CeHa).

B xoje wccnenoBaHusi yCTaHOBIICHO, YTO BHECEHHE XHMHUYECKHX MEJIMOPAHTOB — CEPhl U
THIICA — OKa3bIBAeT MOJOXKUTEIBHOE BIMSIHAE HA POCT U YPOXKaHHOCTh PACTEHUH MO CPaBHEHHIO C
KOHTpoJeM (Tabmwma 3).

Broicota pacrenmii Ha KoHTpose cocraBmia 43,8 cM. HawubGompmias BbicoTa ObLia
3arKCHpOBaHa NPU BHECEHUHU CEphl B 103upoBKe 6 T/ra — 50,2 cM, 4TO MpPEBBIIIAET KOHTPOJb Ha
14,6%. Bapuantsl ¢ runcom (6 u 12 1/ra) u cepoit (3 T/ra) Takke CMOCOOCTBOBANU YBEIMUYCHUIO
BBICOTBI PacTEHUH, nocturas 3nadenuii 46,8, 46,6 u 45,4 cM COOTBETCTBEHHO.

Tabnuma 3 — [loka3arenu BHICOTHI U YPOXKAHHOCTH PACTCHHI HA JUMAaHHOM YYacTKe IPU HW3yYCHUH
XUMHYECKOW Mennopanuu moussl, 2025 r.

Bapuant . Macca pacTeHuid, 1/ra
Bricora pacrenuit, cm
(HOpMa 3aTOTUICHHS) ChIpast ceHa
KonTpois 43,8 14,1 9,5
Cepa, 3 1/ra 45,4 29,2 19,5
Cepa, 6 T/ra 50,2 22,4 15,1
luric, 6 T/ra 46,8 30,8 20,6
Turnc, 12 1/ra 46,6 26,0 17,5

MakcumanbHast Macca pacTeHHi (CbIpasi) Obla JOCTUTHYTA IIPU BHECCHNUH TUIICA B JO3UPOBKE
6 1/ra u cocrauna 30,8 wra, yto B 2,2 pa3a Beimie koutpous (14,1 w/ra). Bapuanr ¢ cepoit 3 1/ra
TaKKe IMoKa3al 3HAYUTEILHBIN MTPUPOCT Macchl — 29,2 1/ra. OgHaKo TMOBBIIICHHUE T03BI CePHI 10 6 T/Ta
COMPOBOXKAAIOCH CHIPKEHUEM MACChl paCTEHHIA IO CPAaBHEHUIO C JO3UPOBKOii 3 T/Ta.

[To macce ceHa aHaJOTMYHBIC TEHACHIMH: OoJbinas ypoxalHocTh ceHa — 20,6 1/ra — Obuia
nosyyeHa rnpu BHeceHuu rumca (6 1/ra), uro Oosiee 4eM B JBa pasa mpeBblan KOHTpoib (9,5 m/ra).
Cepa B 103upoBKe 3 T/Ta TaKKe CIOCOOCTBOBAIA 3HAYUTEILHOMY YBEIHICHUIO YPOKAWHOCTH CEHA.

[lonmy4yeHHsle OaHHBIE MO MPOAYKTUBHOCTH PACTUTEIBHOCTH (MEPBBIA TON) B OMNBITE C
WCIIOJIb30BAaHUEM XWUMHYECKHX MEJTHOPAHTOB TMOKa3ajdM JHIIb TEHICHIHMIO K Pa3InusiM MEXKIY
BapHaHTaMH. [3-3a 3HAYMTENLHOIO BapbUPOBAaHHA NAHHBIX B IOBTOPHOCTSX OSTH pa3id4us He
JOCTHT TN CTATUCTHYECKOHN JIOCTOBEPHOCTH.

BeiBoabl. Perynmpyemoe 3aToruieHHe JMMaHHBIX YIOAMH CYIIECTBEHHO BIMSIET Ha
MPOAYKTHBHOCTh M CTPYKTYPY PACTHTEIBFHOTO COOOIIECTBA. Y CTaHOBIIEHO, YTO ONTHUMAalIbHAs HOpMa
3aroreHust cocrapisier 3000-4000 mP/ra, mpu KOoTOpoi 00ecnednBaIOTCS HAWITYYIINE TOKa3aTelu
pa3BUTHSL TPaBOCTOS: MPOEKTUBHOE MOKpbITHE nocturaer 95 %, Bbicota pactenuit — 61,4 cm, a
YUCIEHHOCTh JIOMHHHPYIOIIETO BWIA, MBIpes TMOJ3ydero, yBenmdmBaercs A0 1455,3 mr./M? mpoTus
212,2 wr./M*> Ha KoHTpone. Hambombimas ypoxallHOCTh ceHa IONydyeHa NpW JaHHOH HOpMe
3aToIUIeHUs M cocraBuna 62,7 m/ra, uro Ha 52,3 m/ra Beime kouTposs (10,4 1/ra) ¥ COOTBETCTBYET
YBEJIMUCHHIO TIPOJYKTUBHOCTH Ooisiee 4eM B 5 pa3. IIpuMeHeHHe XMMHYECKHX MEIMOPAHTOB TaKKe
CHOCOOCTBOBAJIO POCTY yPOKaWHOCTH: MaKCHMalbHBIN BBIXOJ chipoit Macchl mocturan 30,8 m/ra, a
ypoxkaitHocts cena — 20,6 1/ra mpu BHeceHMH rumca B 1o3e 6 T/ra, uro B 2,2 pa3a NpeBBILIATIO
KOHTPOJIbHBIE ~ 3Ha4eHHA. [losydeHHBIE pe3ynbTaThl  MOATBEPXKAAIOT, YTO  HCIOJIB30BAHUE
ONITUMAIBHBIX HOPM PETyJIHPYEMOr0 3aTOIUICHHUS B COUETAHUU C XUMHYECKON MeIHOpaen sBisieTcs
3 PEKTUBHBIM arpOTEXHUYECKUM NMPUEMOM TOBBIIICHUS YPOXKAHHOCTH M yCTOHYMBOCTH JMMaHHBIX
ceHoKocoB 3amaano-KasaxcraHckoil o0macTu.

bnazooapnocmu. JlanHoe wuccienoBanue Obulo mNpoduHAaHCHpOBaHO KomHTEeTOM HayKu
MuHucTepcTBa HayKHM M BBICIIEro oOpasoBanus PecmyOnmkm KasaxcraH B pamkax mHpoekTa
AP23489274 «Pa3paboTka TEXHOJIOTHH YITy4YIICHHUs KOJIOTO-MEINOPATUBHOT'O COCTOSIHUS JINMAHOB U
MOBBIILICHNS UX TPOILYKTUBHOCTH.
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TYUIH

3eprreyain Makcatel — barbic KazakcTaH OONBICHIHAAFBI KONTAHOANBIK KAWBLIBIMIAPIBIH
TYpP KypamblHa >KOHE OHIMIIIITiHE PeTTENeTiH Cy TACKbIHBI MEH XHMUSUIBIK MEIHOPAMSHBIH
ocepin Oaramay. benrimi OonfaHnail, peTTeNeTiH Cy TAacKbIHBl IIONTIH JaMyblHA, OCIMIIK
KaybIMJIACTHIFBIHBIH KYPBUIBIMBIH JKaKCapTyFa yKoHE JKEMILOIN OHIMIIUITIH apTTRIpyFa OH ocep eTeli.
Kenranbanbik yuackeHiH ¢uiopaiblk KypaMbl 13 TYKbIMIAcKa JKaTaTblH 32 ©CIMIIK TYPiHEH TYpaabl
KOHE OYJ1 — JIoHAI-0aKIIIa 16T aCCOIUAIMIACHIH KYPaiIbl.

Ontumanael ¢y tackbiabl HopMackl 3000-4000 m3/ra Gombim, on 95 % NpOEKTHBTIK >KaObIH,
61,4cm ecimuik Owmiktiri sxone Elytrigia repens ecimairinin ThIFBI3ABIFEL  1455,3 nana/m>-re
KeTKeHze Oakpliay ydackecimmeri 212,2 nana/m? KepCeTKillliHEH alTapibIKTai K0Fapbl 60mabl. OCkl
HOpMajga Iemn >XuHaMacel 62,7 mfra Kkypam, OakpuiaymaH Oec ece apThiK OOl XHUMHUSIIBIK
MEJTHOPAHTTApPAbl KOJAaHy Ja OCIMIIKTIH OHIMAUICIH apTTRIPAEL THICTI 6 T/ra MesmepiHme
eHri3reHze met xunamacel 20,6 11/ra xerir, 6akpiiayaad 2,2 ece )KOFraphbl OOJIbL.

OcCBI HOTIDKEJIEp PETTENETIH CY TAaCKbIHBI MEH XUMHUSIIBIK METHOpaIusHbl OipikTipy bartbic
Kazakcran oOONBICBIHAAFBI JHMAHIBIK IIOITI KaWBUTBIMIAPIBIH OHIMIUIIT MEH TYPaKThUIBIFBIH
apTThIpYyJia THIMII €KCHIH pacTaibl.

Tyiiin ce30ep:. xeamaubanvik cyapy, cy 6acy HOpMaiapvi, XUMUSIbIK Meiuopayus, mypiix
KYpamol, 0CIMOIK HCAMBLIEICHIHBIY OHIMOLNICI.
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POTOPHASI MAIINHA JIJIA COPTUPOBKMU AN HA OCHOBE
MAIIUMHHOI'O 3PEHUSA

AHHOTALMS

B crathe paccMOTpEeHBI BOPOCH! aBTOMATH3AIMKA KOHTPOJIS KAUueCTBa M COPTUPOBKH KYPUHBIX
SUI] HAa OCHOBE HEpa3pyIIAlOIIUX METOJAOB HU3MEPEHHH W HWHTCIUICKTYaJbHbIX aJrOpPUTMOB
knaccuukanui. AKTYalnbHOCTh HCCIICIOBaHUS OOYCIIOBJICHA HEOOXOIUMOCTHIO  IOBBINICHHS
OOBEKTUBHOCTH M BOCIPOM3BOJUMOCTH OIICHKM Ka4yecTBa SHI[ B YCJIOBUAX IPOMBIIUICHHOTO
NTUIICBOJCTBA, a TaKKE€ OrPAHUYCHHOCTHIO TPATUIIMOHHBIX OJHOKPHUTEPHUANIBHBIX TOJIXO0B,
OPUEHTUPOBAHHBIX MPEUMYIICCTBEHHO HAa MacCy MPOAYKTa.

B pabote wuccnenoBaHa BO3MOMXHOCTh MHOTOKPUTEPHATBHOI'O KOHTpPOJIS KadyecTBa SUI| B
MMOTOKE C HCIOJb30BAHUEM COBOKYIMHOCTH BECOBBIX M T'€OMETPUYECKHX I1apaMeTpPOB, a TaKkKe
pacyeTHBIX TOKa3aTenei o0beMa M TUIOTHOCTH. J[JIs MONYYeHHs UCXOMHBIX NAHHBIX MPUMEHSIINChH
METOJbI MAIIMHHOTO 3pPEHUS U LUU(PPOBOH 00pabOTKK M300pakeHHH, 00ecTIeYnBalOINe ONpeaeIeHNe
JUHEHHBIX Pa3MEpoB siflla U IUIOM[AU €ro TPOJOJIbHOTO CeueHHs 0e3 HapyHmICHHUs IeIOCTHOCTU
nponaykra. Knaccupukanuss sSuI[ MO MacCOBBIM KaTETOPUSAM OCYIIECTBISIACh C MPUMEHEHHEM
AITOPUTMOB HEYETKOW JIOTMKH, YTO TIO3BOJIAIIO YYHUTHIBATH HEOMPEACICHHOCTh H3MEPCHUU |
BapualeTbHOCTh OMOJOTHYECKUX 0OBEKTOB.

DKCIepUMEHTaIbHbIC HCCIICAOBAHUSA BBINOJHEHB Ha BBIOOpPKE M3 760 sUIl C BKIIOYCHHEM
TOBapHBIX KaTeropuid M 00pa3IOB, OTHECEHHBIX K OpaKy IO COBOKYITHOCTH MOP(OJOTHYECKUX U
(U3NYECKUX TPU3HAKOB. Y CTAHOBJICHO, YTO MHCIOJh30BAaHME HEYETKON JIOTHKH OO0CCIIeYHBaCT
MOBBIIICHNE YCTOWYMBOCTU KJIACCU(PUKAIIMK B ITOTPAHUYHBIX 30HAX KATErOPHH M yBEIUYCHUE OOIIeH
TOYHOCTH COpTUPOBKH 10 95,7 %, uyto Ha 15-20 % npeBblmacT Moka3aTead aJrOPUTMOB YETKOM
noruku. [lokazaHo, YTO COBMEIICHHWE BECOBBIX M T€OMETPHUYSCKUX MPHU3HAKOB TO3BOJsieT Oosiee
KOPPEKTHO BBISBJIATH OTKJIOHEHUS (OPMBI M IUIOTHOCTH, HE (UKCHPYEMbIC MPU TPaJIMLIHOHHON
BECOBOM COPTHPOBKE.

[MonyueHubie pe3yJIbTaThl MOTBEPKIAIOT 3¢ HEeKTUBHOCTD MIPUMEHEHUS
MHOTOKPHTEPUATLHOTO HHTEIUICKTYaTbHOTO TMOJXO0Ja MPH aBTOMATH3AIMU IPOIECCOB COPTHPOBKU
SMIl W OOOCHOBBIBAIOT TEPCHEKTHUBHOCTh €r0 MCIIOJIb30BAaHUS B CHCTEMaxX TEXHOJOTHYECKOTO
KOHTPOJISI M CENCKIMOHHOW paboThl B MNTHIEBOACTBE. I[IpeiCTaBICHHBIE METOIbI MOTYT OBITh
aIaNITUPOBAHBI IS APYTUX BUIIOB CEIBCKOXO3AHCTBECHHON MPOMYKIIUH, TPEOYIOIIUX BBICOKOTOYHOTO
Hepa3pyIaIIero KOHTPOJIS KauecTna.

Knrouesvle cnosa: xauecmeo suy, MAWUHHOE 3peHUe, HEUEMKAsl 02UKA, HEPApyuarouuil
KOHMPOJib, ABMOMAMUYECKAS. COPMUPOBKA, YUPDPOBAsL CUCmeMA, POTNOPHASL MAWUUHA.
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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.

Beenenune. CopTUpOBKa M KOHTPOJIb KayecTBa SIMIl OTHOCATCS K KIFOYEBBIM OTEpalUsM
TEXHOJIOTHYECKOTO IMKJIA NTUIEBOACTBA, ONPEACIAIONMM KaK 3KOHOMHYECKYIO 3((EKTHBHOCTH
MPOMU3BOJCTBA, TaK W OWOJOTMYECKHE pe3ysnbTarbl HHKyOanmuu. KauecTBo HWHKYyOallMOHHOTO
MaTepHuana HamnpsIMyl0 BIHMSET Ha BBHIBOJUMOCTb U >KM3HECIIOCOOHOCTH MOJIOAHSKA, TOrHa Kak s
TOBApHBIX SIMI[ BaXHEHIIMMH TIOKa3aTeNsIMU  SIBISIOTCS OJHOPOJHOCTh TMApTHH, CTaOWIBHOCTH
MAacCOBBIX KaTErOpHid U TNOTPEOMTENbCKHE CBOICTBA IMPOAYKLUMH. B yCIOBHSIX HHTEHCHU(pHUKALUU
MPOM3BOJACTBA M pocTa TPeOOBaHMH K KayecTBY CEJNbCKOXO3SMCTBEHHOM MPOAYKIMH 3agada
MOBBIILICHNS TOYHOCTU ¥ O0BEKTUBHOCTH COPTUPOBKH SUII IpHoOOpeTaeT 0co0yro aKTyalbHOCTb.

CornacHo 'OCT 31654-2012, xypuHble siila KIacCHQUIUPYIOTCS TIO0 Macce Ha KaTerOpHu:
BoICIIyIO (He MeHee 75 1), ot6opHyto (65-74,9 1), mepsyto (55-64,9 r), Bropyto (45-54,9 r) u TpeThio
(3544,9 r). CranmapT Takke pErIaMEHTHPYET IIOKa3aTelid KauyeCTBa CKOPJYIbl U CBEKECTH
MPOAYKIMH, BKJIIOYast JOMYCTUMYIO BBICOTY BO3AYIIHON KaMepbl, IPO3pavyHOCTb U IJIOTHOCTH O€fKa, a
TaKXe COCTOSHHE JKENTKa, (GOpMUPYS HOPMaTHBHYIO OCHOBY aBTOMAaTH3MPOBAHHON OILCHKH KauecTBa
[1].

B npomblnuleHHOM TpakTHKE OCHOBHBIM KPHUTEpUEM aBTOMATHUECKOW COPTHPOBKH
TPAAULIMOHHO OCTaeTcsd Macca sila. bOJNBIIMHCTBO CEpUMHBIX SHLIECOPTUPOBAIBHBIX MAIlHWH
KJIacCUPHUUUPYIOT Silla HCKIIOYUTEIBHO MO BECOBBIM KaTETOPHSIM, YTO OOECIICUMBAET BBICOKYIO
[IPOU3BOJUTENBHOCTh, HO HE II03BOJSIET YYMTHIBaTh (POPMYy M IUIOTHOCTH sina. Mexay Tem
HCCIIeIOBAHUS TTOKA3bIBAIOT, YTO COBOKYMHOCTh 3THX IapaMeTPOB ONpENeseT MPOYHOCTb CKOPIYIIH,
WHTEHCHBHOCTh Ta3000ME€Ha U BBIBOJMMOCTH MTCHIOB, a TaKKe YCTOWYMBOCTh TPOIYKIHMU K
MEXaHHYeCKHM  Bo3aedcTBUsAM  [5.6].  TpamuumoHHBIE — OpPraHONENTHYECKHE  METOIBl |
OBOCKOIIMPOBAHUE XapaKTEPHU3YIOTCS BBICOKOH CYOBEKTHBHOCTHIO. Pa3BHTHE aBTOMAaTHU3UPOBAHHBIX
CHCTEM TIIO3BOJIWJIO TIOBBICUTH INPOU3BOAUTEIHHOCTb COPTHPOBKH, OJHAKO OOJIBIIMHCTBO
CYIIECTBYIOIIMX YCTaHOBOK OPHEHTHPOBAHBI Ha OJHOKPUTEPUAIBHBIN KOHTPOJb H HE 00ECIeunBaioT
KOMIUIEKCHYIO OLEHKY KadecTBa. B 3Tol CBS3M akTMBHO Pa3BUBAIOTCA METOABI KOMIIBIOTEPHOI'O
3peHUsI JJIsI BBISABJICHHS Ae(EKTOB U OLleHKH (opmbl stull [5, 6].

OpHUMHM M3 TEPBBIX KOMIUIEKCHBIX PEIICHUH CTajdd O3KCIEPTHBIE CHUCTEMBI Ha OCHOBE
MAIIMHHOTO 3pPEHUS M HMHTEIUICKTYallbHBIX alroputmoB. B pabote [5] mnokazana sddexTuBHOCTD
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MHTETpanud 00paboTKM W300paKeHW W WHTEJUIEKTYyalbHBIX TpPABHI I aBTOMAaTU3UPOBAHHOM
COPTUPOBKU SINI. B MOCICAYIOIINX HUCCIICA0OBAaHUAX IMpOAEMOHCTPHUPOBaHA BO3MOXKHOCTb
BBICOKOTOYHOW KJIacCH(pHUKAMK 1 00HAPY)eHH 1e(heKTOB CKOPIYIIHI C MCIIOIF30BaHUEM 00ydaeMBbIX
Moeneit [6].

Jnsa TOBBIIIEHNsT HANEKHOCTH BBISBICHUS MHUKPOTPEIIMH WM TOBEPXHOCTHBIX Ae(eKTOB
NPUMEHSIOTCS. METOABl THIICPCHEKTPAIbHON CBhEMKH, IO3BOJISIOIINE OOHAPY)KMBAaTh CKPBITHIC
MOBPEXK/ICHUSI, HEPA3IMUNUMbIC TPH CTaHAAPTHOM ocBereHuu [7, 8]. BMmecte ¢ TeM Takue CHCTEMBI
OTJIMYAIOTCSl BBICOKOW CTOMMOCTBIO M OTPAaHWYECHHOH MPUMEHHMOCTBIO B YCIOBHSX MAacCOBOTO
mpon3BocTBa. OTAETHHOE HANPaBJICHNE CBA3aHO C HEPa3pyIIAIOIIel OIeHKOW BHYTPEHHETO KayecTBa
SIML, BKJIIOYAsi OTPE/ICIICHUE CBEXKECTH M XapaKTEPUCTUK Oellka M JKENTKa HAa OCHOBE CIEKTPAJIbHBIX
MeTonoB [8, 9]. B 00630pHBEIX paboTax OTMEYAeTCs IMEPCIEKTHBHOCTE HHTErPAIMH ONTHYECKHIX
METOAOB 1 HHTEJUIEKTYAJILHBIX aJITOPUTMOB, OJTHAKO UX MpaKTHUYECKas peaan3anus B IOTOKE OCTAeTCs
orpannuentoi [10,11].

MeTtoasl U MaTepHaJibl. ATNAapaTHO-TPOTPAMMHAs apXHUTEKTypa MHOTO(QYHKINOHAIHHOU
MAaIllMHbl pa3paboTaHa Ha OCHOBE MPHHIMUINA MOAYJILHOW HMHTETPalli M3MEPHUTENbHBIX, ONTHKO-
AJIEKTPOHHBIX M MHTEIJIEKTYaIbHBIX TIOACHCTEM. B cOOTBETCTBHM C TpeOOBaHUAMH pa3padboTaHa OJI0K
cxeMa MHOTO(YHKIIMOHAJLHOW MAIIMHBI 110 OIpEAeIEHUIO MOKa3zaTeNeld KadyecTBa LIEJOoro sila u
ABTOMAaTHUYECKON COPTHPOBKH HA KaTErOpHH, TIOKa3aHHAs Ha pUCYHKE 1.

KAMEPA KOMIBIOTEP MOHWUTOP
/_\ KOHTPOJIEP

LUATOBGINA

OBVIATE b
v CEPBOMNPUBOY,

Pucynoxk 1 — Biok cxema MHOTO(YHKIIMOHAIBHON MaIlTUHBI IO OTIPEACTICHHIO MTOKa3aTeNel KauyecTBa
AW ¥ aBTOMATHYECKOW COPTUPOBKH Ha KaTErOPUH

KOHCTpYKTHBHO YCTaHOBKA BBIMOJIHEHA B BHJIC HACTOJIBHOI'O MOAYJS C POTOPHBIM PabOYUM
OpraHoM, Ha KOTOPOM TIOCJIEIOBATEIbHO Pa3MENICHBI 30HBI TI0Ja4t, H3MEPEHUSI U COPTUPOBKH SHUII.

OOmmii BHUJ SKCIEPUMEHTAIHLHOTO O0pa3lia MAaIIUHBI ¥ PACIIOJIOKEHHE OCHOBHBIX Y3JIOB
MIpUBEJIEHBI HA PUCYHKE 1.

PabounM opraHom MaiIvHBI SBISIETCS POTOPHBIN Oapaban auamerpoM 400 MM, pa3ielieHHBIH
Ha BOCEMb paBHOMEpHBIX cekiuil. Kaxnmas cekums cHaOXXeHa WHAMBHIYAIBHBIM JIOKEMEHTOM,
00ECICUUBAIONINM YCTOHYMBYIO (DUKCAIUIO SHI[A W MCKIIOYAIONIMM €ro BpallleHHEe B IPOIECCEe
m3Mmepernid. [IpuMeHeHHe pOTOPHOrO TPHHIMIA TPAHCIIOPTUPOBAHUS TIO3BOJIAET OOECIICYUTH
KOMITAaKTHYIO KOMIIOHOBKY, YMCHBIIUTh JUHEUHBIC pa3Mepbl YCTAHOBKH M PEaM30BaTh IUKIUYHBIN
pexuM 00pabOTKH ¢ BEICOKOH IMMOBTOPSIEMOCTHIO ITO3HITHH.

[lepeMeriieHue poTopa OCYIICCTBISICTCS IIArOBBIM  3JCKTPOJBHTraTeNieM C  IHU(PPOBBIM
yIpaBiIeHHeM, 00ECTIeIUBAIOIINM TOYHOCTh TO3UITMOHNPOBaHUS He Xyxe *+1,5°. dukcanus potopa B
M3MEPUTEIbHBIX 30HAaX OCYIIECTBISACTCS MPOTPAMMHBIM CIOCOOOM Ha OCHOBE CHTHAJIOB OOpaTHOU
CBSI3M OT DHKOJZIepa. B Kaxmoil M3MepUTENbHON MO3UITHN pPeain30BaHa KPaTKOBPEMEHHAs] OCTaHOBKa
Oapabana amurensHoCcThI0 200—250 Mc, mocTatodHas i CTaOWIM3aIMKl CUTHAJIA TIOTYYCHHS YETKOTO
M300paKeHU.
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Pucynok 2 — OO6mwuii Bua MHOTO()YHKIMOHAIEHOW MaIllHEL

1 — xapkac MamuHeI, 2 — JIEKTPONPHUBOJ C CHCTEMOH yrpaBlieHHs1, 3 — OapabaH ¢ KapeTKaMu
TEH30METPHUYECKUM MOJyJIeM, 4 - MOHUTOP JUIS BBIBOAA HHTEpdeiica. 5 — MOIyiIb TEXHUYECKOTO
3peHus

ABTomatndeckas Kiaccu(UKaIUs BITOJIHSIACH HA OCHOBE aJlTOPUTMa HEUSTKOM JOTUKU. [{iis
kareropuit S, M, L u XL ObLiu 3a7aHbl TpaneueuaaibHble QYHKIIUN MPUHAIICKHOCTH 10 Macce, 4TO
obecneunsio yCTOWYHMBYIO KilacCH(HMKAIMIO, B TOM 4YHCIE BONHM3M TpaHUI] Kareropuit. DyHKIuU
MPUHAJJIKHOCTY TIPUBEJICHBI Ha PUCYHKE 2.

1.0 1 T — 5 (35-44,9 1)
M (45-5497r)
' — L(55-64,9 1)
Eos ' | —— XL (265 r)
i [
£ |
206 l |
x | |
g .
g l |
2044 I
c
2 1
: | |
502 | l
| | | |
0.0
40 50 60 70 80
Macca nhua, r

PI/ICYHOK 2— Tpaneuen,uanLHHe CI)YHKI_II/II/I MNPUHAMJICIKHOCTH OIS KJ'IaCCI/I(I)I/IKaI_[I/II/I SIAIT IO MaCCOBBIM
KaTCropusiM

OKclepUMEHTANIBHBIE WCCIIEIOBAHUS MPOBOIMINCH Ha MaKeTHOM oOpaslle YCTaHOBKH B
7a00paToOpHBIX yCIOBUSX. BBIOOpKa BKJIIOUasa MapTUM SUIL PA3IUYHBIX MAacCOBBIX KaTeropuil. Jlis
OIIEHKM TOYHOCTH TE€OMETPUYECKMX M3MEPEHHH HCIIOJb30BATNCh KOHTPOJBHBIE HM3MEpPEHHs
LITAaHTCHIUPKYJIEM W MHKPOMETPOM. OTAJIOHHAsl KiacCU(UKalus BBIIONHATIACH HKCHEPTAMHU
BpY4UHyI0. B X0Je JKCHEpHUMEHTOB pErHCTPUPOBAIUCH: CpelHsis aOCONIOTHAas MOrPEHIHOCTh
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M3MEpPEeHHsT Macchl Am, OTHOCHUTENbHAs TIOTPEIIHOCTh OTPEAETICHHS T€OMETPUYECKUX IapaMeTpoB
AD/D u Ad/d, nons npaBWIbHO KJIacCU(PUIMPOBAHHBIX SHII T| U MPOU3BOJAUTEILHOCTh YCTaHOBKH Q.
Cratuctndeckas o0paOOTKa BBITIONHAJIACH C HCHOJIB30BAHMEM CTaHJAPTHBIX METOJOB OIICHKH
CpeIHEro 3Ha4YCHUS U JOBEPUTEIHLHOTO HHTEPBAA. .

IIporpamMmMHslii MHTEpdEc 00pabOTKH M300paKEHUI BKIIOYAET CIEAYIONINE JTallbl: IMpH
nonajiaHuu O00beKTa B 30HY KOHTPOJII KaMepa HENpPEepbIBHO (DUKCHUPYET €ro MPOEKUUH BO BpeMs
BpaieHus. Moaylnb KOMIBIOTEPHOTO 3PEHUS MPUMEHSIET MEANaHHBIN (GUIBTp A yZaneHus OJMKOB
OT €CTECTBEHHOTO OCBECILCHHMS, BBIACISICT KOHTYP M ammpoOKCUMHPYET ero 3jumurcoMm. [loixydeHHbIE
MaKCHMaJlbHbIE 3HaYeHUs rabapuToB 3a OJUH HUKJI Bpamienus (7,52 ¢) cpaBHUBAIOTCS C STATOHHBIMU
pa3sMepHBIMH CETKaMHM, MOCJIE Yero CUCTeMa NPOrpaMMHO MapKuUpyeT OOBEKT COOTBETCTBYIOIIEH
KaTerOpHen.

T - oo Bl o IR

Pucynox 3 — Ilporpammustii nuaTepdetic 00paboTku N300pakeHNH 1 KIIACCH(UKAIIH TT0 pa3Mepy

Pe3yabTaTthl U 06Cy:KIeHHe. DKCIIEPUMEHTAIBHBIC HCCIEIOBAHUS MHOTO(MYHKIIHOHATBHON
MaIlIMHbl TPOBOJWINCH C IEJBbI0 KOJMYCCTBCHHOW OIICHKM TOYHOCTH OIPEACICHHS IoKa3aTelei
KayecTBa, YCTOWYMBOCTH aJFOPUTMOB KJIACCU(PHUKAIIMM ¥ HPOU3BOJUTCIILHOCTH YCTAHOBKH B
YCIOBHSIX, TIPUOJIMIKEHHBIX K peallbHBIM MPOU3BOJICTBEHHBIM peskuMaM. OCHOBHBIMU OICHHUBACMBIMHU
XapaKTePUCTUKAMHU  SIBJSUIUCH  MOTPEIIHOCTh  W3MEPEHHS  MAacChl, TOYHOCTh  ONPEIACICHHS
T€OMETPUYECKIX MapaMeTPOB, JOCTOBEPHOCTh BBIYUCICHHS WHTETPANLHBIX IMOKa3zarenei (o0beMa u
IUIOTHOCTH), a TaK)Ke 3P (PEKTUBHOCTh AITOPUTMOB COPTUPOBKHU IO KATETOPHSIM.

B xone ucnpiTaHNit ycTaHOBKA ()YHKIIMOHUPOBAJIA B IUKIUYHOM peXHUME ¢ (DUKCHPOBAHHBIM
BpeMeHeM 00paboTku ojxHOro sina. CpenHss MpOAO/DKUTEILHOCTh OJHOTO IMKiIa cocraBumia 0,9—
1,0 ¢, uro coorBercTByeT mnpom3BoautTensHOocTH A0 3600 sum B wac. IlpuMeHeHuwe poTOpHOTO
MPUHIIMIIA TPAHCTIOPTUPOBAHUS MO3BOJWIO OOCCIICYUTh CTAOMIBLHOCTh BPEMEHHBIX HHTCPBAJIIOB U
BBICOKYIO TOBTOPSIEMOCTh TMO3WIIMOHUPOBAHUS OOBEKTa B W3MEPUTEIBHBIX 30HaX. [Ipu 3ToM He
HaAOJII0AJIOCh CMEIICHUS SHIa B JIOXKEMEHTE, YTO IOJOXKHUTEIHHO CKa3ajloCh Ha BOCIPOU3BOIUMOCTH
pe3yIbTaTOB U3MEPCHHH.

Pe3ynbTaThl METPOIOTHYECKON OIICHKH OCHOBHBIX U3MEPSIEMBIX IMapaMeTPOB MPEACTABICHBI B
Tabnuie 1. YcTaHOBIEHO, 4TO cpelHss aDCOMOTHAS MOTPENTHOCTh H3MEPEHHUST MacChl He MPEBhINaeT
+1,5 1, a cpenHekBagpaTuyHoe oTkIoHeHHe cocraBiser 0,08 r. OTHOcHTENbHAas MOTPELIHOCTH
OTIpeIeNICHHsT OOJIBIITOTO M MaJIoTO ITHaMeTPOB He mpeBbimaeT 1,2 %, a MOrpenrHOCTh BBIYHUCICHHS
TUIOIIA]IU MPOJIOJILHOTO CEYCHUs cocTaBisieT He Oosee 1,8 %.

Tabnuna 1 — IorpemtHocTy U3MEPEHUsI OCHOBHBIX MapaMeTPOB sHIa

ITapamerp Jnana3oH 3HaueHU CpenHsisg NOTrpenHoCTh
Maccam, r 40-90 +1,5T.
Bomemoit muamerp D, MM 52-64 1,1%
Maubrit tuametp d, Mm 40-48 1,2%
ITnowmans S, Mmm? 1600-2400 1,8%
[TnotHOCTS p, T/CM? 1,03-1,10 0,02 r/em?
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[Tony4eHHble 3HAYEHUS] YIOBICTBOPSIOT TPeOOBAaHHSIM JCHCTBYIOIIMX CTAHAAPTOB K
COPTUPOBKE TOBAPHBIX U I/IHKy6aHI/IOHHI)IX AL, H OGCCHC‘II/IBaIOT BO3MO>XHOCTb HaACKHOI'O
pasjieneHusl SuIl, HaxOJSAIIUXCS BOJM3M TpaHHUI] MaccoBbIX KaTeropuil. CpaBHEHHE pE3yJIbTaTOB
MAalmurHHOI0 3pC€HUA C KOHTPOJBHBIMU U3MEPCHUAMU MNTAHICHUUPKYJICM IIOKa3aJl0 BBICOKYIO
koppensanuio (koadduiment koppemsiuu > 0,95), uro MoATBEPKIAET TOCTOBEPHOCTH U3BIEKAEMBIX
MIPU3HAKOB.

Ocoboe BHUMaHWE VACIBUIOCh aHATM3y YCTOMYMBOCTH alTOPUTMOB KilacCH(PHUKAIINA B
MOTPAaHUYHBIX 30HAX Kareropwil. [Ipu UCMONB30BaHUU TPATUITUOHHBIX YETKHX ITOPOTOBBIX MPABHI
HAOJII0Ia/Iach IOBBIIICHHAS J0JIA OIIMOOYHBIX peIIeHHH, 0coOeHHO B MHTepBagax S—M u M-L.
[IpuMeHeHne HEYETKOM JIOTHKH ITO3BOJIHIIO CYIIECTBEHHO IMOBBICUTh YCTOMYUBOCTh KIACCH(UKAIIHH.

HOHy‘IeHHLIe SHAUYCHUA COIJIaCYIOTCAd C JIMTCpAaTyYpHbBIMH OaHHBIMH W TIOATBEPKOAIOT
KOPPEKTHOCTh IPUMEHEHHOTO METO/Ia KOCBEHHO! OIIEHKH 00beMa U TUIOTHOCTH.

CormocraBiaeHue IMOJTYYCHHBIX PpE3yJIbTaTOB C JOaHHBIMHU JIMTCPATYPHBIX HWCTOYHHKOB
MOKa3bIBACT, YTO YCTAHOBKA MO TOYHOCTH W (DYHKIIMOHAJIBHBIM BO3MOXHOCTSAM COMOCTaBUMA C
COBPEMCHHBIMU Ha60paTOpHI)IMI/I CUCTEMaMMU MAIIWHHOTO 3pC€HUA U HNPEBOCXOIUT OOJIBIIIUHCTBO
CEPHUIMHBIX TPOMBIIUICHHBIX COPTHPOBIIMKOB, OPUCHTHPOBAHHBIX HCKIIOUYUTEIHHO Ha MAaCCOBYIO
knaccuukanuo. B oTaMunMe OT M3BECTHBIX pELICHWH, TNpeajioKeHHas cucTeMa oOecredynBaeT
OJTHOBPEMEHHBIH y4eT Macchl, GOPMBI M TUIOTHOCTH SiIla B MOTOKE, YTO PACIIMPSIET BO3MOXKHOCTH
TEXHOJIOTHYECKOT'0 KOHTPOJIS M CENEKIIHOHHOTO 0TOO0pA.

TakuM 00pa3oM, pe3yNbTaThl SKCIIEPUMEHTABHBIX HCCICAOBAHUN MMOJITBEPXKIIAIOT BBHICOKYIO
3¢ ()EeKTUBHOCTh TMPENIOKEHHONH MHOTOQYHKIIMOHATLHOW MAaIllMHBI W [ENeCO00pa3HOCTh  ee
BHEJIPCHUS B MPOIECCH TEXHOJIOTHIECKOTO KOHTPOIISI U COPTUPOBKH SIHII.

3akaoueHue

1. YcranoBneHa BO3MOXHOCTh peajM3allid MHOTOKPHTEPUATBHOTO  HEpa3pyILAroIero
KOHTPOJISI KauecTBa SIMII B IOTOKE HAa OCHOBE OJIHOBPEMEHHOH OIEHKH MAacChl, T€OMETPHUYECKHUX
napameTpoB, 00béMa M IUIOTHOCTH, YTO MO3BOJSIET TOBBICUTH HH(POPMATUBHOCTH Ipolecca
COPTHUPOBKH TI0 CPABHEHHIO C TPAUITMOHHBIM OTHOKPUTEPHATEHBIM TIOIXOJIOM.

2. DKCHEpUMEHTAJIbHO  MONTBEPKICHO, YTO  NPUMEHEHHE  POTOPHOTO  NpUHIUIA
TPAaHCIIOPTUPOBAHUSI W  MOJYJIBHOM  anmapaTHO-MPOrPAMMHOM  apXUTEKTyphl — 0OecreuyrBacT
KOMIIAKTHOCTh YCTAHOBKH, BBICOKYIO TIOBTOPSIEMOCTh M3MEPEHUI 1 IPOU3BOAUTENHHOCTH 10 3600 stmiy
B Yac IpU COXPaHEHUH TPeOYyeMOil MEeTPOIOTHYEeCKOH TOYHOCTH (TIOTPEIIHOCTh U3MEPEHHUsT MacChl He
6onee £1,5 1, reomeTpruecKux mapameTpoB — He 6oiee 1,2 %).

3. INoka3zaHo, YTO MCHOJB30BAaHHE ANTOPUTMOB HEUETKOW JIOTHKH NPHU KIacCU(pUKAIUU SHIL
[0 KAaTErOpPHsSM IOBBILIAET YCTOWYMBOCTh NMPUHATHUS PELICHUH B HOTPAaHUYHBIX 30HAX M YBEIUYHUBACT
o0IIyI0 TOYHOCTh cOpTUpoBKH 110 95,7 %, uro Ha 15-20 % mnpeBbiaeT Mmoka3aTelid aarOpUTMOB
YETKOH JIOTHKHU.

4. Tlomy4eHHBIE pe3ynbTaThl MOATBEPKIAIOT MPAKTHYECKYIO LIEIeco00pa3HOCTh IPUMEHEHHUS
MHOT'OKPUTEPUAIIBHOIO HMHTEIUIEKTYalbHOTO MOJXO0JA NPH aBTOMATHU3ALMU IIPOLECCOB COPTHPOBKU
AL W TEPCIEeKTHBHOCTh €r0 HCIOJb30BaHWSI B CHUCTEMax TEXHOJIOTHYECKOT'O KOHTPOIS H
CEJICKLIMOHHOM padOoThl B NTHULIEBOCTBE.

BbuaarogapHocts. McciienoBanue BBIIOJIHEHO B paMKax HayqHOH MpOTrpaMMbl MPOTPaMMHO-
neneBoro ¢unancupoBanuss MCX PK na 2024-2026 rtomer, mpoexkt BR22887152 «Paspabotka
3¢ GEKTUBHBIX CIIOCOOOB Pa3BeJCHUS BOJOILIABAIOIIMX INTHI yTEM CEJEKIHOHHO-TEXHOJIOTHUECKHX
METOAOB ¥ HH(POPMAIIMOHHBIX TEXHOJIOTUID».
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TYHUIH

Maxkanana OY3BIIMAMTHIH OaKpLIdy OIICTEpl MEH HMHTEIUIEKTYaJAbl XKIKTEY alrOpUTMIEpi
HETI31HJIe TaybIK KXYMBIPTKAJIAPBIHBIH CalachlH OaKbLIaybl JKOHE CYPBINTAyAbl aBTOMATTaHIBIPY
Macenenepi KapacThIPbUIFaH. 3epTTeY/iH ©3€KTUIrT OHEpKACINTIK KYC MIapyamIbUIBIFbl JKaF albIHIa
KYMBIPDTKAa camachlH Oaranay[blH OOBEKTHUBTUIINT MEH KalTalaHyblH apTThIPY KaXCTTiliriHEH,
COHNali-aKk HETI3IHeH OHIMHIH caJMarblHa OaFbpITTadFaH IOCTYPJl Oip KPUTEPHHII ToCiImepmiH
LIEKTEYJIIIrHEH TybIHIaFaH.

JKympIcTa canMak TMmeH TeOMETPHSUIIBIK MapaMeTpIIepIiH KUBIHTBIFBIH, COHAAN-aK KoJeM MeH
TBHIFBI3JBIKTEIH €CENTEIreH KOPCETKINITEPIiH MmaianaHa OThIPHII, aFbIHIAFbl )KYMBIPTKA CallachlH KOl
KpUTEpHilI OaKbUIay MYMKIHIITI 3epTTenai. bacTanmkel mepekTepai amy YIIiH ©HIMHIH TYTaCTBHIFBIH
Oy30ali KYMBIPTKAHBIH CHI3BIKTBIK ©JIeMAepi MEH OOWIBIK KUMACHIHBIH ayJaHbIH aHBIKTAYTbI
KaMTaMachl3 €TETIiH MaIlWHAIBIK KOpy KOHE KeCKiHaepal MU(PIBIK 6HACY omicTepl KOJIaHBLIIBL
Ky™mplpTKanapapl caiaMak —caHarTapbl OoWbIHINA KIKTEy (a33u-oruka (OYJIBIHFBIP JIOTHKA)
AITOPUTMIICPIH KOJIIAHY apKbUIBI JKy3€Te achIphULABI, Oyl emmey Oenrici3miri MeH OHMOJIOTHSIBIK
HBICAaHAAPABIH ©3TePTillTiriH eCKepyre MYMKIH/IIK Oep/ii.

OKcrepuMeHTTIK 3epTreyiep 760 >KyMbIpTKaZaH TypaTblH TaHIamajaa >KYpri3uigi, ofaH
TayapiblK CaHaTTap MeH MOP(QOIOTHSIIBIK >XoHe (M3HMKAIBIK OeNrinepaiH >KUBIHTBIFBI OOHBIHIIA
JKapaMChI3 JIeTl TaHbUIFaH YJATUIEp eHri3uigi. da33u-JIOTHKaHbl KOJJIaHy CaHATTap[IbIH IIEKapalibiK
aliMaKTapBeIHIA KIKTEYAIH TYPaKTHUIBIFBIH aPTTHIPYIbI )KOHE CYPBINITAYABIH JKammbl A9nairia 95,7%-ra
JCHiH YJIFaWTyIbl KaMTaMmachl3 €TETiHI aHBIKTAJIIbl, OYJ HAKThl JIOTHKA aJrOPUTMACPIHIH
kepcerkimTepineH 15-20%-ra sxorapsl. CanMak TIeH TeOMETPHSUIBIK Oenriiepai OipikTipy mocTypdi
calMaK OOHBIHIIA CYpHINTAy Ke3iHIe TIPKEIMEWTIH MillliH MEH TBHIFBI3IBIK ayBITKYJapblH AJipeK
aHBIKTayFa MYMKIHIIK OEpeTiHi KOpCeTiITeH.

AJIBIHFaH HOTHIKEJCD IKYMBIPTKAHBI CYpPBINTAay TPOIECTEPIH aBTOMATTAHABIPYAa Kem
KPUTCPHUIII WHTEIUICKTYalIAbl TOCUIAI KOJIAHYABIH THIMAUIITIH pacTaiapl JkKoHE OHBI KYC
IapyalIbUIBIFBIHAAFEl  TEXHOJIOTHSJIBIK ~OaKbUIay JKYHeNiepi MEH CeJICKIMSUIBIK O KYMBbICTap/a
Al aTaHyablH IEPCIEKTUBANIBIFBIH HET13eiii. ¥ CBIHBUIFAH SICTEP JKOFaphl AANIIKTI OY3bUIMANTHIH
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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
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
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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

Parameter Season Group | Group Il Group I Group IV
Erythrocytes, 10'%/L Winter 6,00 + 0,45 4,85 +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 111 (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 I 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 11l 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
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(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 Il 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.
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

| 2,70 +£0,65 2,57 +£0,08 127,49 + 2,50 1,95+0,42

1] 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

1] 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 | (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
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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 ' Kazakh White-Headed) showed the lowest value (2.54 +
0.13 mmol/L), which was significantly lower than Group | (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 81,5+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 4520+1,23 43,79 +1,04 44,80 + 0,96 4459 +1,16
a-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
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 4152 +£1,07 42,96 +0,83
Total Globulins 41,14+ 0,85 42,08 +1,14 42,18 + 0,67 4354 +1,04
a-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
y-Globulins 22,14 + 0,63 19,62 + 0,59 19,22 + 1,05 20,93+ 0,75
A/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 111 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 1V (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
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protein nutrition.

Total globulin content was higher in winter than in summer, especially in Groups | and IlI,
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 1) 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

Makanaga op Typili TEHOTHUNTI OYKAIIBIKTAPAbIH KaHBIHBIH TI'€MaTOJIOTHSUIBIK JKOHE
OMOXUMHSIIBIK KOPCETKIMITEPiHIH MayChIMABIK ©3TeprillTiriH 3epTTey HOTHXKeNepi KeNTipiireH:
Ka3aKThIH aK0ac TYKbIMIIbI Ta3a TYKBIMABI )KaHyapiaphl )KOHE CUMMEHTAJIb, JIMMY3HH KOHE 9yJIUCKOI
TYKBIMAApH! Oap KpectTep. JKYMBICTBIH MakcaThl €T OaFbITBIHIAFbl JKac >KaHyaplapAblH aF3aChbIHBIH
KbBICKBl JKOHE JKa3fbl Ke3€HJIEepJE a3bIKTAaHABIPY MEH YCTay JKarJaillapblH ©3TepTyre PeakLUsChIH
Oaranay, coHIAi-ak >Kakchl (U3UOJIOTHSIBIK Oelimaenyi Oap TEHOTHUNTEpAl aHBIKTay OOJIIBI.
3epTTeynepre HEri3ri TeMaTONOTHUIBIK KOPCETKIMTEP i (3pUTPOIUTTEP, TEMOTIIOONH, JISUKOIIUTTED),
Capricy ¢epmentrepinin Oencenainiria (alt, AST), KaHHBIH MHHEpaJIbl )KOHE BUTAMHH/IK KYPaMBbIH,
coHmaii-ak CapbICy/IbIH aKybl3 CHEKTpiH aHbiKTay Kipmi. JKeutaeig mayceiMbl (p<0,05) 3eprrenerin
napameTpiiepAiH KOIIIiriHe CeHiMAl ocep eTeTiHI aHBIKTANABI: jKa3la TpaHCaMUHa3ajlap MEH
anpOyMUHACD MEHTCHiHIH >KOFaphlIaybl OaKaIIbl, OYJI METa0OIUKAIBIK MTPOIIECTEPAiH YKOFaphlIaybIH
kepceteni. JKanyapnapaplH TeHOTUII METa0OJIMKAJIBIK peakuusIapra Ja ocep ereni: OyaaHmap Tasa
TYKBIMJIBI aHAJIOTTAPMEH CaJBICTBIPFaHIa TOMEOCTa3blH TYPaKThl KOPCETKIIITEPiH, (epMEHTATHBTI
OENCeHIITIKTIH a3 ayBITKYBIH KOHE aKybl3 alMacyblH kepceTTi. HoTmxkenep OymaHIacTHIPBUIFaH kKac
XKaHyaplapJpl Taijanany KopllaraH opTa (haKkTOpJapbIHBIH MAayChIMJBIK ©3repyi KarnailbIHa
XKaHyaplapAblH OediMaeny TYpakKTbUIBIFBI MEH (DU3MONOTHSIIBIK TYPAaKTBUIBIFBIH apTTBIPYFa BIKHAI
STETIHJITIH pacTaibl.

Tipek ce30ep: cemamonozus, Kaw Ouoxumuscsl, 106u, 2eHomun, maycviMOblK, Oetiimoerny,
emmi MaJl Wapyaubliblebl.
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PE3IOME

Cratbs IIpEACTaBIISIET pe3yJIbTaThl HCCJIE0BaHUsA CE30HHOU U3MEHYUBOCTHA
reMaToOJIOTHIECKNX W OWOXMMHYECKMX ITOKazareleld KpPOBHM MOJIOJHSIKA OBIYKOB Ppa3IHIHBIX
TCHOTHUIIOB: YHUCTOIIOPOAHBIX Ka3axXCKUX 6GJIOI‘OJ'IOBI)IX KOpOB U HUX noMeceit ¢ CHMMGHTaJ'ILCKOfI,
JUMY3WHCKOH U ayJIneKOJNbCKOH mopoaamu. Llenpro rccnenoBanus ObIIIO ONEHUTH (PH3HOIOTHIECKYIO
PEaKIUI0 MOJIOJHIKA MSCHOTO HANpaBICHHS HAa W3MCHEHUS YCIOBUN KOPMIICHHS U COJICPXKAHUS B
3WMHUH U JIETHAN TIEPUOJIbI, a TAK)KE BBISIBUTH T€HOTHUIIBI C JTyYIIeH aanTallMOHHOW CITIOCOOHOCTBIO.

B wuccrieoBaHUH OMPEACTSUTA  OCHOBHBIC TE€MATOJIOTHUECKHE MMOKa3aTeNnu (IPUTPOIUTHI,
TeMOTIIOONH, JICHKOIMTHI), aKTUBHOCTh CHIBOPOTOUHBIX (epmenTtoB (AJIT, ACT), MuHepalbHBIN U
BUTAMHUHHBII COCTaB KPOBH, a Takke OENKOBBIE (PpaKIMU CHIBOPOTKH. Y CTaHOBIIEHO, YTO CE30H Trojia
okaseiBaeT 3Haunmoe BiusHue (P<0,05) Ha GOJBITHHCTBO M3y4aeMBIX IMTOKa3aTejel: JIETHUH TepHOT
XapaKTEePU30BaJICSl TOBBINICHHONH AaKTHUBHOCTBIO TpPAaHCAMHMHA3 W YBEIWYCHHUEM KOHIIEHTPAIUU
aTbOYMUHA, YTO CBHETENBCTBYET 00 YCUIIEHUH OOMEHHBIX MPOIIECCOB.

I'eHOTHIT KUBOTHBIX TaKXe BIHSII HA METa0OJIMYECKHE PEaKIUH: TIOMECH JIEMOHCTPUPOBAIH
0osice cTaOWJIBHBIC TOKA3aTell FOMEOCTa3a, MEHBIIME KOjcOaHUs (PePMEHTATUBHON aKTUBHOCTH W
0OEIKOBOTO COCTaBa MO CPaBHEHUIO C YHCTOIOPOJHBIMH KHBOTHBIMHU. lloydeHHBIE pe3yJbTaThl
MOKA3bIBAIOT, YTO  HWCIOJb30BAaHME IMOMECHOTO  MOJIOJHSAKA  CIHOCOOCTBYET  IOBBIIICHUIO
(m3nonornyeckor CTaOWUIBPHOCTH W aNanTalliOHHOW YCTOWYHMBOCTH TP CE30HHBIX H3MEHEHHUSX
(hakTOpOB Cpebl.

Kntouesvle cnoea: cemamonozus, Ouoxumusi Kposu, OblYKU, 2eHOMUN, CEe30HHOCMb,
aoanmayust, MACHOE CKOMOBOOCHBO
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