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Anoamna

Maxanaoa baauayvin memiekemmik
yammel  mabueu NapkiHiy  @ropaceina
JHCyUeni HcaHe IKONOSUSIbIK MAL0dy HIMU-
JHcenepi YCcolHvliean. 90ebu oepekmep MeH
oananvlk 3epmmeyinep He2izinoe HCyp2i3il-
2eHn 3epmmeynep Oy aymakmazvl oCiMOiK-
mep JHCAMBLIELICHIHBIY, HCOLAPbL  OUON02U-
ANblK  apmypariniein - danendeudi. bacvim
myguimoacmap ¢hropamsviy mypiaik Kypa-
MbIHbIY Heel32l Ooniein KYypatiovl, al ey Key
mapanzan myvicmap Mop@onocusivbl no-
aumopguzmmer  epexutenenedi. OHipOiy
¢nopacer apmypai maxconoapea Hcama-
MbIH  SHOEMUKANLIK MYplepoi KaMmuowl,
Oyn oHblH ¢hropoceHe3 epeKuienikmepin
kepcemeoi. basnayvin, ecimoixmep oica-
moulevicel,  ¢aopa, Kazakmely — ycax
woxkvicol (Capvlapka), srcyiieney, IKOIOSUSL.
basnaywvin, ecimoikmep scamvingvicsl, go-
pa, Kasaxmuiy ycax woxkwicor (Capviapka),
acyueney, oakonoeus.llaiioanvl  ecimoik-
mepoiy iwiHoe IKOLOSUANBIK HCIHE OUOXU-
MUATILIK  epeKuieNlikmepiMer cunammana-
MulH 02piniKk mypaep b6acvim. Anvinean Oe-
pekmep OCIMOIK HCAMBLIZLICHIHbIY MOHU-
MopuHei, 2K0dCylenepoi Kopeay cmpame-
2UACHIH 23ipaey dHcoHe basnayvin yimmuolk
napki aymagviHoa maougu pecypcmapobvl
YMuIMObl NAUOANAHY WAPANAPLIH HCOCNAD-
J1Ay YWIiH 8bLIbIMU He2i3 00aa anaobi.

Tyiiinoi cezoep: basnayvin, ecimoik-
mep dHcamvlazvicol, gaopa, Kazaxmuly ycax
woxwicwl (Capviapka), srcyieney, IKOL02UsL.

Kipicne. basgnaybur MemileKkeTTiK yIIT-
TBIK TaOWFU MapKi — CHUpPEK Ke3/eceTiH pe-
JHUKTI JKOHE OSHIEMHKAIBIK Typyepi Oap,
TYPJIK OPTYPJLTIri JKOFaphl KeITereH
IKOXKYHeNepAai  KAMTUTBIH — TaOUFaTTHIH

Oipereii Hpicanbl. On IlaBnomap oOGIBICHI-
HBIH OHTYCTIK-IIbIFbICHIHAA (basHaysin ay-
JlaHbl), ©Hepkocibi mambiraH EkibacTy3
KanaceiHaH 100 KM KambIKThIKTa, EpMeHn-
tay-basHaybin pusuka-reorpadusIbIK Ipo-
BUHIMSCHIHBIH IIBIFBIC MICTIHIE OpHA-
JackaH. byn alimak Kapa-KOHBIP TOIIbI-
pPaKThl, MEXAHWKAIBIK KYpambl KCHLUI
KYpFaK Jana OeljeyiHae Karblp. ATanraH
npoBuHiius  Optaneik  KazakcTaHHBIH
COJITYCTIK-IIBIFBIC OOITIH KaMTHIBI JKOHE
KaTThl TUNIMACHICH YCaK IIOKBUIBI Pellb-
epTiH, COHBIMCH Karap  basHaybin
THUIIHJET KaKIapibl ajaca TayiapablH 0a-
CBIM OOJTYBIMEH CHIIATTAJIa/IbI.

bassHaybuaarsl IIOPUCTHKAIIBIK 3€PT-
teynep 1816 xwiner W.II. Illanrun sxcre-
TUIHSCHIHBIH €CeNTepiHeH Oactay alfpl,
omapael . Cnacckuii sxapusnarad [1].
Keiiin Oyn 3epTreynep FBUIBIMU JKCIEAU-
UsuIap, JKOOANBIK KYMBICTAp, TUCCEPTAIIU-
SITIBIK  JKOHE OacTaMallbUIBIK 3epTTeyliep
OaprIchiHa KanFacklH TanThl [2-19]. Ockl
VaKBIT ilIiHAE FRUTBIMU dnebuertepnae bas-
HaYbII YJITTBIK MapKiHiH (iopackl Typaisl
alTapiabpIKTail MOJIIMETTEp JKUHAIBI, OJap-
Il KyHeney jkoHe Tanjgay KaxkeT. Ochl
3epTTeyliH MakcaThl — basHaybln memiie-
KETTIK YITTBIK TaOMFU MapkKiHiH (iaopacbH
KYHENIK JKOHE OSKOJOTHMSUIBIK TYPFbIIAH
Tanjay, COHIAW-aK  OHBIH  TYPIIK
OPTYPJILIITIH CaKTayIblH KOHE YTHIMJIBI
naiananyelH OoanaFrelH aiKeIHAAY.

Marepuannap MeH daicrep. 3epT-
Tey MaTepuaisl perinie basHaybur memiie-
KeTTIK YJITTHIK TaOMFU MapKiHiH (ayHachl
TypaJibl MAITIMETTEp MailanaHblUIAbI, oJap
I'opuakoBckuit IIJI. [8], KanenoBa A.b.
xkoHe Oackamap [10], Kamkuna E.B. [12],
KynpusHos A.H. [18] enbekrepinne xapu-
sinanrad. byran koca, 2023 b1t BMY¥ TII
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ayMarblH/Ia MapIIPYTTHIK-PEKOTHOCIIUPOB-
KaJbIK JKOHE JKapThUIail CTalMOHAPIIBIK
omicTepAl KojaHa OTBIPHIN, JaJIajblK 3epT-
teynep xyprizinai [20]. Typnepai aHbIKTay
«Opransik Kazakcran ¢iaopacel» XKMHaKTa-
pBIHA coiikec xyprizinai [21-23]. JlaTeiaima
ataynapabsl HakTbulay C.K. UepenaHoBThIH
aHbIKTaMaJIbIFbIHA Heri3aenal [24]. Ocimaik-
TEpAIH SKOJOTHSUIBIK TONTapbl OJap.IbIH
BUIFAJIIAHY JKaFJaijapbliHa OeHiMIuIirine
Kapai Oeminm [25]. Hlapyammnbm TYp-
FBICBIHAH MAaHBI3JIbl OCIMAIKTEp TOMNTAPBIH
0oy YIIIH FBUIBIMH >KapHsUIaHBIMIApAarsl
JepekTep naganansuiasl [15-16, 26-36].

Hoaruaxesep xdHe TajakbliIay. basHaysin
MY¥TII penbedi oTe anyan Typii *KoHE Kat-
ThI TuTiMaeHreH. OHBIH Oactel oporpadu-
SIIBIK  DJIEMEHTTEPl — KOMTEereH >KapTacThl
KaJlaHAIITaHyJIapbIMEH €peKIIeNeHETIH,
KypJelni minrsaepi 0ap amaca Tayibl JKOHE
YCaK HIOKBUIBI JKep Oenepi, ojap Tayapaibik
aHFapjlapMeH anmachin  OThIpanabl. Canbi-
CTBIPMaJIbl OMIKTIK aifbIpMaIIbUTBIKTaps! 100
-1027 metp apaneirsiHma esrepeni. KeiOip
KEKe Tay OKOTalapbl MEH IKaKHapJbl
KOTEepUIIMIEep OpTallla TayJbl aliMaKKa »kara-
nel (basnaybut Taynaper — 1027 M, Anabac
Taynapel — 700 M). ¥cak MIOKBLIBI Xkep Oe-
Jiepl KatapiacKaH jkoTajap, TeOesep >KoHe
abcomoTTik omikTiri 350-500 metp GonaTbiH
COTKBLIAp Typin[e kepineai. Kanmel, Oyn
aiiMaK Tap caiinap, MaTKanaap MeH XKbIpaa-
PABIH THIFBI3 JKETICIMEH TimiMaeHreH. I'ere-
3uci OoibiHIIAa basHaybln Taymapbl 3po3u-
ANBIK- TEKTOHUKAIBIK penbed TOOBIHA jKaTa-
nel. Eq Ouik HykTeci — 1027 m (AkOeT Taysbl)
[37-38].

OpmaH eCIMAIKTEpiHIH ayJaHIacThIPhI-
JybIHa coiikec, basHayblT MEMIIEKETTIK YIT-
THIK TaOWFW TApKIHIH ayMarbl jaja-
JBIKTAHFAH OpMaH OCIMIIKTepl MPOBUHIIU-
acblHa, basgHaypul-Kapkapaibsl anaca Tayinsl
KYpFaK Jajla Kaparaiiabsl opMaHAaphl ayja-
HbIHa KoHe basHaypu1 amaca  Taysbl
Kaparaisibl OpMaHIapbl TApMarblHA KaTaIbl.
basiHaybl1 YITTHIK TaOMFU MapKi MIaFbIH Ty
-Jajanbl ailMaKTa OpHAJIacKaH, OH/Ia OMIKTIK
Oenneynepl alkplH OaiiKanaabl, Kaparauibl
opMaHap 0ackIM KOHE KIIMMaThl KYPT KOH-
THHEHTTIK cUIaTKa He. BMY¥TII
ayMaFrbIHJIAFbl TOMBIPAK >KAMBUIFBICHI TayJIbl
penbedke OaiaHbicThl  OWIKTIK — Oemnpe-
yIIriMEH CHIAaTTaNaasl. MyHIa Kaparaiisl
OpMaHJap acThIHJA KaJbIITACKAH TayJIbI-

OpMaHIbl TOIBIPAKTAp JKOHE TayJbl Kapa
TOTBIPAKTAp JaMBIFaH.

Tompipak Ty3ymlIl S>KbIHBICTAp pETIHIC
MaCCHUBTI-KPHCTAJbl JKOHE METaMOP(THIK
TBHIFBI3 JKBIHBICTAPaH TY31ITEH JFOBUAIIbI-
JISTIOBHAJIIBI  aFaIlThl Ca3JdaKTap KbhI3MET
ereni. Onap ca3zgakrap, aHaJIBIK JKBIHBICTAP-
JIBIH YTIHJAUIEP] KOHE CUPEK jKarjaaija rpa-
HUAT TYpiHAE  Ke3aecedl.  DIOBHAIIBI
MIOTIH/ITIED CONKBIIAPBIH IIBIHAAPHl MEH
OeTkelepine, ajgaca Tayiap MEH OJap/IbIH
OaypainapbiHaa TapaiaraH. by merinmiiep
JKOFaphl JIOPEKENIEeTi TaCThUIBIFBIMEH JKOHE
Maiijia OeJIIeKTEPIiH a3 MOJIIIEePIMEH ePeK-
meneneni. OnapablH KaJIbIHIBIFBI O1pKENKi
eMec.

JlenroBHUA Bl MIOTIHALIED JKEHIT MeXa-
HUKAIBIK KYpaMbIMEH (KYMJaKTap >KOHE
KyMJap) »*oHe OapiblK TEPEHIIKTE Ty3/1aHy-
IbIH OonMaybiMeH cumartanaasl. Kainak
OeTkeiyieperi  AIIOBHAIIBI-ICITIOBHAIIIBI
HIeTIHALIEp ipiiey MEeXaHUKAIbIK KypamFra
1e )KOHE KypaMbIHa Tac MaTepHUaJIaphl KOII
Oomaznpl. Tik OeTkelnepae oTe TacThl MaTe-
puan 6aceM TapainFas [39].

BMY¥TII TomnbIpakTapblHbIH THUIPOJIH-
TUKAIBIK KBIIIKBUIIBIFEI TOMEH, all YKaJIbl
CUITUIIT >KOFaphl JEHTeHIe. OpFaHI/IKaJ'ILIK
3aTTap/IbiH (Fy'MyCTBIH) meuepi 12-13,2%-
Fa JeHiH XKeTel. XJ‘IOpI/I,Z[Tep OOMBIHIIIA TY3-
JaHy KOPCETKIITepiHe coiikec, TOMbIpaK Y-
rijiepi opraiia Ty3/1aHFaH OOJIbIN TaObLIA IbI.

bepinren peaxuus JKarIanbIHIA
OCIMJIIKTEp  VIIIH  Kellecl  DIIEMEHTTEp
KOJDKETIMAL: a30T, (ocdop, Kamui, KyKipT,
KaJIblMA, MarHui, MbIC KOHE MBIPBIII.
Anaiima Temip, MaprasHer >XoHe OOpIBIH
KOJDKETIMIUTITT  aTapibIKTalk TOMEHCTEH.
ToNBIPaKTHIH KBIITKBUIIBIK KOHE TYMYCTBIK
JieHreli OenrijeHreH HopMaiapra ColKec
keneni [40].

['unporpadusinelk keni Kejjuep MeH
basHaybln TaynmapbIHBIH CONTYCTIK-IIBIFBIC,
COJNITYCTIK-0aThIC KOHE WIBIFBIC OETKeil-
JepiHeH, coHnai-ak AKOeT (CONTYCTIKTe),
Axxkaparaii, Orenen, I[lluGer (OaTbicTa)
skoHe Husa3  (OHTYCTiKTE) TayJiapbIHaH
araTblH KONTEreH ©3€HIICNEePAEH TYpabl.

O3eHILenepiiH Cybl HETi3iHeH Kap MeH
JKEp acThl Cynapbl eceOIHEH TOJBIFAIbI,
KOKTEMI1 Kap epireH Kes3zie KYIITI TacKbIH-
nap Oaifkamasbl.

Tay >xoTanapbIHbIH Cy KUHAY aliMarbIH-

9
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H/Ia JKapbIKIIAKTHI KEp acThl Cylapsl bactay
MeH OaTmakTel ajkKamTap TYpiHAE Kep
OeriHe WIBIFBIN, OyIakTapAblH OacTayblH
KaJIBIITACTBIPAJIBl JKOHE KILripiM cy apHa-
JApBIHBIH )KOFAPFBI aFbICHIH TYPAKThl CyMEH
KaMTaMachl3 eTe/l.

basiHaybl1 YATTBIK MapKiHiH ayMaFblH-
na 9 xen 6ap. OnapIbIH anTaybIHBIH CY ai-
JIBIHBIHBIH ay/laHbl 1 KM?-JIeH a3, ajl yueyi —
Caobpraasiken, XKaceibait sxone Topaitrblp —
I-nen 7,4 xm?-re neiiiH. bapibik kennepaiy
JKallbl Cy alablHBI MmamameH 15,3 km?
Kypaiapl, Oyi1 YITTBIK HapK ayMarbIHbIH
mamMaMeH 3%-bIHa TeH.

¥Ycak Kejjep yakbITIIAa Cy apHajapbl-
HBIH TOMEHI1 OeJIKTepiHIe J>KOHE YJIKEH
KOJJIepAiH JKarajayinapsl OOHbIHAA Ta-
panran. basnHaybur kemnmep TOOBI epekiie
KOPKEM  JKarajayJapblMEH JKOHE JdceM
KapTacThl OETKeHIepiMEH epeKIIeICHE/I].

Kennepre cynblH TypakThl KellyiHe
oJlap/IbIH aifHAJIACHIHAAFBI OWiK Tay KoTasa-
pel BIKIAT ereni. bynm xoramap KeOipek
JKAybIH-IIAIIBIH ~ aajbl, HOTIKECIHAE CYy
OeTkelsep apKbUIBI T€3 arblll, KOJIAepre Ku-
Hanaapl. COHBIMEH KaTap, Cy KpHUCTaJIbI
KBIHBICTAPJIBIH JKapBIKTapbl apKBUIBI Kep
acTbIHA CiHIN, KeWiH TYpPaKThl JKEp acThl
arpIChbl TYpiHAE Keusjepre Kocbutaibl. Ochl
cebenTi, alMaKTarbl aFbIHIBI Opi CaJbl-
CTBIpMalbl TYpAE TEpeH Koejaep Kypramn
KeTHeui.

Onebu aepekrepre coiikec, basHaybin
MEMJIEKETTIK YITTHIK TaOUFU TMapKiHiH
aymarbiHga 681 eciMaik Typi eceni [18]. ba-
SIHAYbUT YATTHIK HapKiHe XKYPri3iIreH dKcre-
JUIMATIBIK ~ 3€pTTEYNEpIiH  HOTHXKECiHJIe
¢nopa Tizimi Tarel 81 eciMIiK TypiMeH To-
JIBIKTHIPBIIIIBL:

1.Kaparaiinbel KbIpHIKOYBIHBI eH Xul
KE3/I€CETiH, 1p1 KbIPBIKOYBIHIAPAbIH (DOHBIH
KYpauThIH TYP.

2. Myp KbIpBIKOYBIHbI

3. KeipbIkOybIHABI 3enpa

4. KomimMri cykoimacel MoneHu (iopa-
JiaH xabaiibUIaHFaH TYp

5. Kepre Tecenrim caprainiax.

6. CykoliMa arbIpaKThl BACWJINCTHHK.

7. TecikxKanbIpaKThl KAYUM.

8. KaTnapskanelpakThl )KYJIbI3IIOI

9. XKsurteip nebdena.

10. EyponasnsIk conepoc.

11.Mapcenb kampapocmacs
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12.KaObIpiiakThl capcazan

13.)KansIpaKThl IOTAILIHUK.

14.)KansIpakcpl3 UTCUTEK.

15. OceM kepMmex.

16.Kapa Tepex Heri3iHEH eyi MeKeHIep
MEH JleMajiblC aiiMaKTapblHAa erireH
KOIIeTTepIeH Tapayaibl (Oanb3aMIbl Tepek
CUSIKTBI, O AMEpHUKaJaH ILIbIKKAH PEJIUKT,
Kazakcranma MosieHu Typie ecipiyiesi)

17.Axk  Tepek enali  MEKeHepJeri
OTBIPFBI3BUIFAH aFalTap/laH Tapanabl

18. Kynrin Tepek Kok Tepek IeH aK Te-
PEKTiH TaOuru OynaHbl, MOJIUMOP(THI KOHE
KEH TapayifaH, COHJal-aK COHMAIK KerayjaaH-
JBIPY/1a KOJIJAHBLIAIbI

19. Kopamnua tait.

20. TapmakThbl KeKe.

Kapacopa xanaxkaiiel (Urtica cannabina)
— apammen Typi, CONTYCTIK alMakTapra
OHTYCTIKTEH Tapajajbl, HETI31HCH eIl Me-
KEHJep JKemici OOWBIHINIA >KOHE Ke3IeHCOK
TachIMaJl apKBLIBI

22.Ot1xip cyrrireH (Euphorbia acuta)

23. Aurel Tackapra (Sedum acre)

24 Kynrin TackapraH (Sedum purpurea)

25.Ke3eu1 Kapakatr (Ribes rubrum) —
xa0alibl )KOHE MOJIEHU TYpJIepl Ke3iecel

26.Kuram Kapakar, MOJIEHU
(Grossularia reclinata) — xeH Tapanras, xka-
OaiibutaHajbl, Tay OOKTEpIHIET OpMaHaapFa
HIBIFBII, JKEPTUIIKTI TypJepMeH Oipre ecel

27. Komimri cupens (Syringa vulgaris) —
OapIbIK el MEeKEHIep aifHaJIaChIHAAFbI XKa-
CaHJIBI EKIIeNepIe Ke3aece i

28. bwuik weripiin (Fraxinus excelsior)
— ’KacaHJIbl OTBIPFBI3yNap/iaH Tapasaabl

29.byransl KbITal 1A bl
(Pentaphylloides fruticosa)

30.¥cakrymnmui KBITal LIAKBI
(Pentaphylloides parviflora)

31.KymbIpTKaxemicTi acTparain

(Astragalus testaculatus)

32. XKynni actparan (Astragalus lanugi-
nosus)

33. Kymnawl actparan (Astragalus are-
narius)

34. ToTTiXKanbIpaKThI
(Astragalus glycyphyllus)

35.Kananam mus (Glycyrrhiza glabra)

36. ¥ MBITBUIFaH TyHMeLIeTeH
(Hedysarum neglectum)

37. Opman Oypmakmacse! (Lathyrus syl-
vestris)

acTparai
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38.Tyiinekri Oypmakma (Lathyrus tu-
berosa) — MomeHM OpTagaH UIBIKKAH,
KOIDKBUIIBIK XOIII UiCTi OypIIaKTHIH TYpIepi

39.Ericrik xoHnpimka (Medicago sativa)

40.Aramr  Topi3ni Kaparan (Caragana
arborescens) — acaHbl €KIIEJIEPACH Tapa-
Taiel

41.Cibip KeIKbUIIBIKIIOO1
sibirica)

42 Konimri kyranmen (Erodium cicu-
tarium)

43.Moprt O6ypred (Frangula alnus)

44 Kinimke KAMBIPAKTBl  JKBIHFBLIT
(Elaeagnus angustifolia) — »eprimikTi Typ,
conpaii-ak KynpusiHoB ¢iopa KOHCTIEKTiHIE
KOPCETUITEH OTKIp JKEMICTi IKBIHFBUIMCH
Karap Ke3Jzecesi

45 Kymicreit xwiarbul  (Elaeagnus ar-
gentea) — AMepuWKagaH COHIIK MakcarTa

(Polygala

SHTI3UITeH, Ka3ip JKEPrulkTi TypJepMeH
Karap KeH TapaliFaH
46.bepikapakaT  Topi3ai  IIbIpFaHaK

(Hippophae rhamnoides) — »acanapl ekie-
nepae JKoHe TaOWFu IIeJedT OmoronTapaa
Ke3zaecenl

47.CocHOBCKUI OanbIpFaHbl
(Heracleum sosnowskii) — OapibIK xKepje
©3€H aHFapiapblHIa TapajiraH; ciOip Oan-
IbIpFaHbIHAH ~ aWbIPMAIIBUIBIFEL,  YBITTHI
eMec, KYHAiprim acepi KoK, JKeyre x)apam-
IIBI OCIMJIIK

48.Tacxkaprein  O6enpenent (Pimpinella
saxifraga)

49.YupkanelpakTsl J1a3ypHUK (Laser tri-
lobium)

50.3upe Topizai rupya (Selinum carvifo-
lia)

51.Kanmak KambIpakThl >KbUIFa 11001
(Sium latifolium)

52 Konimri 6epikapakat (Sambucus rac-
emosa) — »acaHpl eKIeJIEPICH Tapata bl

53.Ax xapkaparyn (Symphoricarpos al-
bus) — ennii MEKEHIep MaHBIH/IAFBI JKaCaH bl
eKIeNepIeH Tapaa bl

54.Konimri ckabuosa (Scabiosa scabio-
soides)

55.lopinik Banepuana (Valeriana offici-
nalis) — Gakmamap MeH el MEKEHIEepeH
apamIneI peTiHae Tapaiaabl

56.Xom wmicTi
odorata)

57.KonmarsIpiisl
(Centaurium umbellatum)

58.byranet  mbipMmayblKk  (Convolvulus
fruticosus) — CHUPEK Ke3[IECETiH apamiien,
Tay OOKTEpIHJErl CYKIIECCHOHMBIK OCTKeH-
Jepae xxoHe 00c xepiepae eceni

59. Jlopisik cy#enmien >acaHIbl eKIe-
JepAeH Tapaianel, 0oc jkepiepae Kapara-
MBIpMEH Oipre ke3aecei

60.ITamtac mepren3usicel basHaybu1 H-
JIEMUT1, CHUPEK Ke3JIeCEeTIH OCIMJIK, ©3CH
aHFapJIapbl MEH IAJIFbIHAAPAA Ocel

61. TyiiiH cabaKThl HOPUYHHUK

62. baTtmak MBITHHUK

63. KopHyT XOKETKEeHI COpPTaHJbl
HIANFBIHAAPIBIH TYPAKThI TYPFBIHbI

64. JKypexxkamnblpakTbl NyCTBIPDHUK —
JTOPUTIK ©CIMAIK pEeTiHAE eNi MEKeHAepIe
eCIplJIiI, KEHiH apaMIlenKe aiHaIFaH

65. MBEBICBIKKaI0bI3

66. Tecenriul xKycaHIIOI

67. JKypek KambIpakThl )KOKe — ayaaH
OpTAJBIKTAPBIHIA KOHE AYBUIABIK €Il Me-
KCHJIep/ie KeH TapajFaH, KacaH/Ibl eKIelep-
re JKakKchl OeHiMIenin, KyCTapMeH Tapaiaibl

68. buik )xycaH — Kyprak LIaJFbIHIAD
MeH Jaja OeiKTepiHiH eCIMIri

69. Tinci3 Tyitmenax

70. IlsIFpic emkiOypiak

71. KanksiMansl paect

72. byiipa paect

73. JKeuttelp prect

74. JKiHilIke *amblpaKThl PAECT

75. barmak menxuepuschl

76. Capsl upuc

77. burnumyc upuci

78. Capsl Ka3zxya

79. KpuiTaHakThl ciapka

80. Cy Oerinperi Kipmiryi

81. Akmona KUsKIIeoi

XKACMUHTYN (Asperula

MBIHKAIIbIPaK

XKanns! anranna, basHaysln MeMieKeT-
TIK YITTHIK TaOWFH mapkinaeri payna 335
TybIC TIeH 81 oTOackiHa )kaTaThiH 762 TYp-
MEH YChIHBUIFaH (kecTe 1)
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Kecre 1. basgnaybur MEMIICKETTIK YITTHIK TAOMFU MapKi ©CIMAIKTEPiHIH TAKCOHOMHUSUTBIK

Takcon araybl OTtbacbL1ap TybIc canbl, | Typ canbl, 1ana
CaHbl, JaHA AaHa

Kaiierg 1 1 5

[TarropoTHUKTEP 7 10 12
HInmmakyHpBIKTRLIAP 2 2 2

Keuikan 1 1 2
Bip>xapHakTeimap 14 54 142
ExixapHakThLIAp 56 267 599

Bapibirbl 81 335 762

12

bactel oTOacklmapra MbpIHAJIAP KaTaIbl:
Asteraceae Dumort., Poaceae Barnhart,
Brassicaceae Bernett, Fabaceae Lindl,

Rosaceae Juss.,

Caryophyllaceae Juss.,

Lamiaceae  Lindl., Apiaceac  Lindl.,

Scrophulariaceae,

(Kecte 2). Onmap basHaypll MeMIIEKETTIK

Boraginaceae  Juss.

WITTHIK TaOWFU TApPKIiHJET1 JKambl TYpJiep
CaHbIHBIH 57,7%-bIH KOHE KaJIbl TYBICTAp
CaHBIHBIH 58,5%-bIH Kypailabl.

EH ipi TybicTapra MblHajap >KaTajbl:
noJsibiHb (25 TYp), ocoka (18 typ), myk (12

TYp), actparain (14 typ), namuatka (11 Typ),
Beponuka (11 Typ), mBa (10 TYp), OCHI
HETI3]Ie aTaJlFaH TYBICTAp MOJUMOPQTHI JCTI
CaHaJybl MYMKIH. 9 TYpJCH TYpaThiH TYbI-
CTapra MSTIMK, CMOJICBKA, TOpel Kipeni
(cyper 1). Carex TybICBIHBIH 0aChIM/IBLIBIFBI
Oopeanbapl Guiopaapra TOH epeKIIeiik 60-
nein Tadbu1aabpl. COHBIMEH KaTap, Oopeanb-
161 IIOpaHBIH TUNTIK Oenrinepin Artemisia
XoHe Poa TyBICTapBIHBIH XKOFapbl MeJIIIIepi
alKeIHAANIEI [12].

TyKbIMTAC TYPAep/AiH CaHBI

Cypem 1. basanayvin memaiekemmix Yaimmvix madueu napxi oCiMOikmepiHiy
@ropaceinoazel sHcemexuii myblcmapobly CNeKmpi
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Kecte 2. basinaybum MEMJICKETTIK YITTBHIK TaOUFU MapKiHiH (IOPACHIHAAFBI JKETEKII

10 oTbacemapabIy CrieKTpi

TykbiMIactap Tyxbm meH | Typaepain | XKasmbr Tybpuinanran | TybUiran
TYp CaHbl CaHbl TYPIAEPIIH CaHbl JapJIbIH
OoMBbIHIIIA %: 762 CaHbIHAaH
OpHBI '

ACTpOBTi 1 124 16,3 46 13,7

Houni Jakeipap) | 2 66 8,7 32 9,6

bepuert bypiak 3 35 4,6 21 6.3

Jlakpuiiapsi- 4 49 6,4 13 3,9

JIma

TYpJIi TYCTi 5 37 4,9 16 4.8

Kapuodwmosti 6 31 4,1 10 3,0

SICHOTKOBBIE 7 29 3.8 15 45

Komnmatsipnap 8 26 3.4 19 5,7

Ckpodynsipisl - 9 26 3.4 10 3,0

KOPCETIJIMETCH

Boparunmi 10 17 2,2 14 472

B 440 57,7 196 58,5

apIIBIFbI
EH ipi TybIcTapFa MbpIHanap xaraapl: no- (Mmeicansl, Neottianthe  cucullata  (L.)

asiHb (25 TYp), ocoka (18 Typ), nyk (12
TYp), actparain (14 typ), mamuatka (11 TYD),
Beponuka (11 Typ), uBa (10 TYp), OCHI
HETi3/le aTajfaH TybICTap MOJIMMOP(THI aen
caHallybl MYMKIH. 9 TYpAEH TYpaTblH TYbI-
cTapra MSTJIMK, CMOJIEBKa, TroOpel Kipenl
(cypet 1). Carex TybICBIHBIH 0aCBHIMIBLIBIFBI
Oopeanbabl Quiopanapra TOH epeKiienik 00-
nein Tabbu1aael. COHBIMEH Kartap, Oopeaib-
Ibl (IIOpaHbIH TUNOTIK Oenrinepin Artemisia
XoHE Poa TyBICTapBIHBIH JKOFAphl MOJIIIepi
alKpIHAan 6! [12].

basnayein TaymapeiHza 14 TybIcKa
*KoHe 7 orbacblHa aTaTblH 16 >HIEMUKa-
JBIK ©CIMIIK TYpl ©CETiHI aHBIKTAJIbI. basi-
HAYBII TayJlapbIHIAFbl dHICMUKTEPIIH apa-
ceiHAa eH kem yiecti Croowioysenivie
(Asteraceae) orOacblHa >KaTaThlH OKIIAEP
anaasl — 31,25 %, exiHmi opelHABI — [ )-
ooysemuvie (Lamidceae) — 25,0 %, yurinmi
opbeiHael — bobossie (Fabaceae) — 18,75 %
anazaei[ 14].

BasiHaybu1 MEMIIEKETTIK YITTHIK TaOUFu
napkiajeri ¢iaopa >xorapbl OHOJOTHSUIBIK
OPTYPJIUIIKIIEH epeKIIeseHeal, oFaH Oope-
QmbIbl  PENUKTUIEPIIH  KaThICybl  TOH

Schlechter, Ramischia secunda (L.) Garcke.,
Dactylorhiza incarnata (L.) Soo. xoHe
Oackanap) [12].

basiHaybls1 MEMIIEKETTIK YITTHIK TaOUFU
NapKiHJeri ©cCIMAIKTepAl 3epTTey HOTH-
xeciHae 719 mapyambUIbIK MaHBI3BI Oap
OCIMJIIK TYp1 aHBIKTaJIbI (KecTe 3).

KopoiTbinabl. EH ipi TonTel maiigansl
OCIMJIIKTEp apachlHIA JOPUIIK OCIMAIKTED
Kypaiinel, onap 186 typmen (24,4 %) ycbi-
HbUTIFaH, 83 TybIc neH 39 orOachiHa KaTalbl.
ExiHmni opbeiHAa Typiep caHbl OOWBIHINIA
COHJIIK OCIMIIKTEep OpHalackaH, ojap 126
TYpAeH Typanabl, 61 Tybic neH 34 orbackiHa
*aTaapl. Maj a3pIFbl pETiHJIE MMai1aaaHblia-
TBIH OCIMJIKTEP apachlHIa €H KOI TYpJep
Poaceae, Fabaceae xoHe Asteraceae otda-
ChUTaphIHa THECUT. EH KyHIBI Maj a3bIKTHIK
ecimaikrepre Stipa, Poa, Festuca, Bromus,
Glycyrrhiza, Astragalus, Trifolium, Medica-
go, Onobrychis, Vicia TyblCTapbIHaH TYpPJIEP
xKatanapl. byn ecimaikTep yi JxaHyapiapbl
MeH kabaifpl KaHyapjap YIUIH >Kaibl-
JBIMABIK a3bIK PETiH/Ee, COHJAl-aK IIemn Iia-
Oy YIIiH nai1ananbluTybl MYMKiH.
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Kecre 3. basiHaybl1 MEMIICKETTIK YWITTHIK TaOUFU MapKiHAET1 ©CIMIIKTEpl 3epTTey
HoTIKeciHe 719 mapyambuiblK MaHBI3bI 0ap ©CIMIIK TYPi aHBIKTAJIbI

[TapyambuibIK Typaep % | Typuep % | Typuep %
TOII CaHbI CaHbI CaHbI

Hopinik 186 24,4 83 24,8 39 48,1
Conik 126 16,5 61 18,2 34 42,0
ApHa 120 15,7 24 7,2 15 18,5
ban ecipy 81 10,6 26 7,8 14 17,3
TomnbIpak, opmaH, 60 7.9 37 11,0 22 27,2
dbuToMeTopanus

Tamakrany 54 7,1 11 33 9 11,1
TexHuKaNIbIK 45 5,9 16 4.8 12 14,8
BuramuHab 22 2,9 5 1,5 4 4.9
Ddupasl manap 21 2,8 14 4,2 5 6,2
MHCEKTHITUATIK 4 0,5 4 1,2 3 3,7

Qdayna basgHaybul MeMIIEKETTIK YIIT-
TBIK TaOMFU MapKiHzeri guiopa 762 TypMeH,
335 Tybic xoHe 81 0TOACHIMEH YCBHIHBIIFaAH.
En ipi orOacwuiapra Asteraceae Dumort.,
Poaceac Barnhart, Brassicaceae Bernett,
Fabaceae Lindl, Rosaceae Juss., Caryo-
phyllaceae  Juss., Lamiaceae Lindl.,
Apiaceae Lindl., Scrophulariaceae, Boragi-
naceae Juss. jxataapl. by or6acsinap xai-
nbel Typaepiain 57,7%-bIH XoHE TybICTap-
IeIH 58,5%-bIH Kypaiinbl. EH ipi TybIcTapra
TIOJIBIHB, OCOKA, JIYK, JIaIm4aTKa, BEPOHUKA,
acTparall Kipe[i, oJlapbl oJIuMop(dThl aen
canayra Oomanel. [lapk aymarbiHma 14
TYBICKA KoHE 7 oTOachlHa >kKaTaThlH 16 3H-
JNEeMHUKaJIbIK 6CIMJIIK Typl aHbIKTaNAbl. bas-

HayblJl MEMJICKETTIK  YJITTBIK  TaOUFU
napkiHjeri (aopaHbIH MaHBI3IbI  €peK-
menairi — OHOJOTHSUIBIK  SPTYPIUTIKTIH

JKOFapbl JICHreill, COHBIH imiHae Oopeass-
Il PETUKTTEPiH KAThICYbI (MbICabl, Ne-

ottianthe cucullata (L.) Schlechter, Ra-
mischia secunda (L.) Garcke., Dactylorhiza
incarnata (L.) Soo. xone 6ackanap). [apy-
allIbUTBIK MaHBI3BI 0ap 6CIMIIKTEPAIH €H ipi
TOOBI JIOPUIIK eciMaiKTep 0okl TabbLIa-
nel. Onap 186 typnen (24,4%) typansl, 83
TybIC TTeH 39 oTOachIHa KATKBI3BUIFaH.

Kap:kblianasipy Typasibl akmnapar.
Makana Kazakcran PecmyOnukacer bimim
OHE FbUIBIM MHUHHUCTPIIr FhuIbiM KOMHU-
TETl Kap>KbUIAHJBIPAThIH TIPAHTTHIK >X00a
asgcerama paverHnanael, MPH AP19677807
«basiHayblT YATTBHIK MapKiHAETT OCIMAIK
KaybIMIACTHIKTAPBIHBIH Ka31pri KaFIanbl
MEH JWHAMHKACHIH KIIMMATTHIK JKOHE aH-
TPONOTeHIIK  (DaKTOpIapAbIH  cepiMeH
Oaranay».
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Mamepuan 6acnaza 15.09.23 mycmi

K uzyuenuro ¢pnopwt baanaynvcxkozo
20Cy0apcmeennozo
Hauyuonansnozo npupoonozo napka

Annomayus

B cmamve paccmampusaiomces pe-
3YIbMAmMbl CUCIEMAMUYECKO20 U IKOJI0U-
4ecKk020 UCCIe008aHUsl PACTUMENLHO20 NO-
Kposa basanaynvckoeo 2ocydapcmeeHno2o
HAYUOHAILHO20 NpupooHo2o napka. Ilpose-
OeHHbIll aHANU3, OCHOBAHHBIU HA JUMepa-
MYPHBIX UCTNOYHUKAX U NOJIeBbIX UCCAE)08a-
HUSAX, NOOMEEPOUNl BbICOKOe (hropucmuye-
cKoe pasznoobpasue meppumopuu. J{omunu-
pyrowue bomanuyeckue 2pynnvl COCMAasis-
I0M 3HAYUMETLHYIO 4aCMb 8UO0B020 COCMA-
6a, a Haubolee MHO2OUUCIEeHHble POObl Oe-
MOHCMPUPYIOM  8bIPAICEHHYIO MOpGoao2U-
yeckyr usmenyugocms. B cocmase propwi
8bIABIIEHbL IHOEMUUHDBLE BUODL, NPUHAONEHCA-
wue K pasiuyHblM CeMelicmeam, Ymo noo-

20

yepKugaem YHUKAIbHOCMb NPUPOOHBIX YCIO-
sull pecuona. PacmumenvHbviii NOKpO8 makx-
JIce xapakmepuzyemcs npUcymcmeuem pe-
JIUKMOBBIX U008, USDAOWUX BANCHYIO DOTIb
8 OpMUPOBAHUU IKOCUCTNEMHBIX C6A3ell.
Cpeou x033UCMBEHHO 3HAYUMBIX PACMEHUL
npeobnadarom ieKapcmeenHvie 8Udbl, UUPO-
KO npeocmaeiennvle 8 pasiuidHblx 3K01020-
yenomuueckux ycnogusax. llomyuennvie pe-
3yIbMamovl Mo2ym Oblmb UCHONb308AHbL Ol
Ppaspabomku mep no coxpameHuro OUoI02uU-
YecKk020 pasHoooOpasus, MOHUMOPUHRY PAC-
MUMENbHBIX CO00Wecms U NIAHUPOBAHUIO
NPUPOOOOXPAHHBIX MEPONPUAMUL HA mep-
pumopuu HaYuoHAIbLHO20 NAPKA.

Knwuesvie cnoea: basnayn, pacmu-
menbHocmb, ¢ropa, Kazaxckuii menxoco-
nounuk (Capwiapka), cucmemamuxa, 3K0J10-
eusl.

Mamepuan nocmynun
6 peoakyuio 15.09.2023

Study of the flora of Bayanaul state
national park

Summary

The article examines the results of a sys-
tematic and ecological study of the vegeta-
tion cover of Bayanaul State National Na-
ture Park. The analysis, based on literary
sources and field research, confirmed the
high floristic diversity of the area. Dominant
botanical groups make up a significant part
of the species composition, and the most nu-
merous genera exhibit pronounced morpho-
logical variability. The flora includes en-
demic species belonging to various families,
highlighting the uniqueness of the region’s
natural conditions. The vegetation cover is
also characterized by the presence of relict
species, which play a crucial role in ecosys-
tem interactions. Among economically sig-
nificant plants, medicinal species predomi-
nate and are wide...

Key words: Bayanaul, vegetation,
flora, Kazakh small hills (Saryarka), taxono-
my, ecology.

Material received on 15.09.23
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Summary

Observations on the nesting biology of the
Indian sparrow were conducted in Boka district
of Tashkent region. 392 nesting pairs of birds
were found in a colony formed on the wall of a
ravine on the bank of a waste water canal. All
processes in 12 nests were monitored in order to
study the nesting biology of the Indian sparrow.
Egg-laying of birds in the colony began on May
10 and continued until May 18. A total of 72
eggs were laid in reference nests. Hatching of
chicks is completed by the second half of June.
Both sexes fed 3, 8, and 10-day-old chicks 148,
183, and 189 times during the day, respectively.
The average mass of 11-day-old young birds
(m=11) was 22.96 g, with the beak length 6.58
mm, wing length 53.5 mm, tarsus length 19.77
mm and tail length 28.26 mm. It was observed
that the chicks left the nest when they are 12-13
days old. By the end of the breeding season, 54
chicks had hatched from the reference nests.

Keywords: Indian Sparrow, egg
measurements, feeding intensity, growth
intensity, nesting biology.

Introduction. The distribution
area of the Indian sparrow Passer
indicus [domesticus] Jardine et Selby, 1831
extends from the Nile Valley to Jungria, the
southern slopes of the Himalayas and the
southern tip of Tibet 1. Species range

covers our entire research area. This bird is
a nesting species in Uzbekistan. The
Indian sparrow often nests away from
humans, but when there is no suitable
place to build a nest, it enters human
settlements. P.indicus forms a colony

independently, as well as together with
Spanish or field sparrows. It makes
spherical nests in acacias, Lombardy
poplars, fruit trees, boulevards, villages

and roadside shrubberies. Also, it widely

uses holes in sandy walls along rivers and

highways, rock fissures in mountains, the

abandoned nests of large birds of prey and

storks [2,3,4]. The Indian sparrow is con-
sidered a nesting species in the
territory of Uzbekistan, and a number of
studies have been conducted on its
economic importance, but there are not
enough studies on the nesting biology of
the species.

Materials and methods. Research was
conducted from April to June 2022 on the
bank of the Chilisoy stream (40°38'1.49"S
69°8'21.83W) flowing through Boka
district of Tashkent region (Figure 1). The
researches were carried out on the edge
of natural vertical slopes 12-14 meters
high and 20-50 meters long. In the course
of the work, binoculars (Swarovski SLC
15x56) and rangefinder (Helia RFM
7x25) were used for remote observation
of birds, sliding calipers (accuracy of 0.1
mm) and electronic scale (accuracy of
0.01 g) were used to specify the size of
eggs and morphometric sizes of chicks.
Observations to study the nesting biology
of the Indian sparrow were carried out in 12
nests. The intensity of food transport in the
birds’ feeding process was studied through
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continuous observation from 05:00 to
20:00. Morphometric measurements were
always made at 19:00 in order to determine
the intensity of growth of chicks. The form

E 69.25° E 69.75°
| 1

index of eggs was calculated using the A.
L. Romanova formula: IF=100xd/D. Here
d is the transverse size of the egg, D is the
longitudinal size of the egg.
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Figure 1. The colony of the Indian sparrow in Chilisoy is located in the red dot

Results and discussion. In the first half
of the 20th century, the spring migration
of the Indian sparrow in Tashkent region
was recorded in the second decade of April.
As a result of our observations, the first
recorded date of the bird in Boka and
Bekobad districts, located in the south of
Tashkent region, was on April 14. On
April 16, birds were seen entering holes
in concrete slabs on the roofs of
buildings. At that time, it was observed
that they were forming pairs.

Nesting: First, on April 24, it was noted
that sparrows started nesting between the
walls of white stork (Ciconia ciconia)
nests on the pylons of electric lines that
passed through the edge of the

Bekobod desert area. Stork nests have
different heights, so depending on the
height of the nest, it was found that 25 to
50 Indian sparrows nested in each stork
nest. During this period, it was
observed that Indian sparrows and
Eurasian tree sparrow were bringing nesting
materials into cracks and holes in the wall
of an abandoned barn building located in
the desert area. In the same days, Indian
sparrows occupied some of the available
holes for nesting in the vertical slopes of
the Chilisoy canal, but it was found that
the birds started bringing nesting materials
from April 29. It was noted that sparrows
chose holes for nesting, which are located
mainly on the north side of the substrate,
that is, in a shady place where the sun's
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rays do not fall directly (Figure 2). Both
the male and female participate in nest
building. The Indian sparrow uses the thin
twigs and leaves of conifers, the wool of
sheep and goats, horse wool, cotton fibers,
and synthetic fibers in the form of yarn as
nesting material. The intensive nesting of
sparrows continued until May 13-14. In
the next period, the amount of transported
necessary nest material for nest construction
would be significantly reduced. However,
on June 6, it was noted that some birds were
carrying construction material for building
nests in the colony. In addition to the Indian

sparrow, it was observed that the holes on
the natural wall were occupied by birds such
as the European roller (Coracias
garrulus), Blue-cheeked Bee-eater
(Merops persicus), Eurasian Jackdaw
(Corvus monedula), and Common Myna
(Acridotheres tristis). Of all the nests, 91%
(392) were occupied by the Indian
sparrow 5.1% (22) by the Common
Myna, 2.1% (9) by the European roller and
1.8% (8) by the Eurasian Jackdaw. It was
noted that most (85-96%) of the nests were
placed on a level higher than the middle
part of the wall.

Figure 2. Vertical slope with bird nest (Photo by B.N. Ganiev)

Egg laying. During the survey it was
found that eggs were laid in only one of
12 nests on May 10. After that, nests were
inspected once every two days (table 1). It
was recorded on May 18 that the birds had
laid eggs in the monitored nests. According
to Kashkarov and Puzankova, in the Fer-
gana Valley P. indicus lays 4-7 eggs in
most cases, in some cases up to 3 or 9,
and  Gavrilov mentioned that in
Kazakhstan, 5 to 10 eggs were laid.
According to the results of our observation,
the recorded number of eggs was from 4 to
9, with an average of 6 per nest.

During the research, the dimensions of
38 eggs in 7 nests were taken. Weight of
eggs — min = 2.19 g, max = 2.75 g, mean
245 g; height — min = 19.7 mm; max
22.2 mm, mean = 20.93 mm; width —
min = 14.1 mm, max = 15.8 mm, mean =
14.79 mm (table 2). It was found that the
egg weight decreased from 0.02 to 0.04
grams during incubation. After 12-13 days,
hatchlings emerged from the eggs. During
the observations at 19:00 on the evening
of May 28, it was noted that eggs hatched
in 6 nests. According to sources 5 and our
observations, it was found that chicks
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emerged for 1-2 days. It was noted that
in 5 out of 12 observed nests, all eggs
hatched in one day, in 6 nests in two
days. It was observed that most of the
chicks hatched on the first day and then one
or two chicks emerged on the second day.
It was noted that one nest was damaged by
other birds and the eggs died.

On May 29, 30% of sparrows (out of
392 nests) began to search for food, and on
May 30, their number increased to 60%.
It was noted that male and female birds
alternately carried food to the nests where
part of their eggs had hatched, and in those

nests where all the eggs had hatched, both
birds began to bring food.

On May 30 hatchlings were recorded
in 10 nests, on June 1, in all nests. It was
observed that the eggs in some nests
remained in the lining. 7 out of 72 eggs in
the reference nests (9.7%) decayed; that
is, in 4 nests where 9, 7, 7 and 6 eggs had
been laid, 3, 2, 1 and 1 eggs, respectively,
proved decayed. In addition, it was noted
that one nest with 6 eggs was damaged by
other birds and the eggs died during the
incubation period.

Table 1. Number of eggs in Indian sparrow nests, the hatching of eggs and the number

Numbe
rof
Nests Number of eggs Hatching chicks chicks
leaving
the nest
10 12 14 16 18 20 28 30 01
12 June
May May May May May May May May June
No.1 0 2 4 6 7 7 + + + 7
No.2 0 1 3 5 5 5 + + + 5
No.3 0 1 3 5 6 6 + + + 5
No.4 0 0 0 2 4 4 + + + 4
No.5 0 0 1 3 5 5 + + + 5
No.6 0 1 0 2 4 4 - + + 4
No.7 0 2 4 6 8 9 - + + 6
No.8 1 3 5 7 7 7 + + + 6
No.9 0 0 1 3 5 5 - + + 0
No.10 0 1 3 5 7 7 - + + 7
No.11 0 1 3 5 6 6 - - - 0
No.12 0 2 4 6 7 7 - + + 5
Table 2. Biometric parameters of Indian sparrow eggs (n = 38)
| Indicators | Lim | M=+m | CV, % |
Weight (g) 2.19-2.75 2.45 6.94
Length (mm) 19.7-22.2 20.93 19.8
Width (mm) 14.1-15.8 14.79 3.8
Volume (cm3) 16.8-22.5 19.17 7.93
Form index (%) 65.76-78.8 70.7 4.76




BUOJIOTMYECKUE HAYKHN KA3ZAXCTAHA Ne3, 2023

Postembryonic  development  of
chicks. IIn order to specify the intensity of
growth, morphometric measurements of 3,
4, 7, 8-11-day-old Indian sparrow chicks
were carried out (table 3). The body of a
hatchling is covered with a reddish-pink
bare skin, and the ear holes and eyes are
unopened. At the age of 3 days, a crack
appears between the eyelids, at the age of 4
days, the crack between the eyelids becomes
larger, but the eyes are not yet fully opened.
The skin of the wings, head and back of
the body along the spine to the tail turns
dark gray, and it is felt that feather shafts
have started to form under the skin. After 5
days, feathers begin to grow, eyes and ears
are fully opened. By the age of 7 days, the
body of the chick is completely covered
with feathers. Starting from the 8th day, the
tips of the quills begin to burst and cover
the body with feathers, while the quills and
feathers continue to grow. In 9-10 days, the
feather quills are fully opened and the body
is completely covered with feathers. After

12 days, when the chicks can't fly well yet,
they try to escape by flying short distances
from the nest when there is danger. From
10 out of 12 reference nests, chicks left the
nest successfully. In the study area, birds
of prey such as the Western marsh harrier
(Circus  aeruginosus)  and  Shikra
(Accipiter badius) were identified as
threats to the nests and chicks of the
Indian Sparrow. According to the results
of our research, the average weight of
3-day-old  nestlings of P. indicus

(n=17) was 5.21 g, and 11-day-old
(n=11) was 22.96 g. At the same time,
the length of the beak measured from
the nostril increased from (n=17) 2.8
mm to (n=11) 6.58 mm. At the age of 3
days, there were no feathers on the body,
and the length of the wings (n=17) was
7.37 mm, but at the age of 11 days (n=11)
it grew to 53.5 mm, and the length of the
tarsus was observed to reach from 8.27
mm to 19.77 mm. The tail of the chicks
begins to grow at the age of 5 days, it was
noted that its length is 26, 28 mm by the

Table 3. Age morphometric parameters of Indian sparrow chicks

Nestlings age Mass, g Beak, mm Wing, mm Tarsus, mm Tail, mm
3.76-6.0 2.6-3.0 7.0-78 78-88
=1 -
3 days (n=17) 521 28 737 827
10.14-1056 | 3.6—423 101-120 | 108-116
4 days (n=16 ;
ays (n=16) 1051 391 1136 114
- 19.56—22.36 5.9-6.4 39.5-433 18.6-19.2 122-165
7 days (n=16) 204 6.1 4124 18.93 157
8 days (nets) | 2006-2361 6.0-68 375-47.0 18.5-20.0 14.0-19.4
Y 22.07 6.24 4328 19.18 17.78
0 days (nelgy | 127172338 63-7.0 41.0-49.0 18.7-202 173-22.6
Y 2147 6.55 46.42 195 20.65
194-2513 59-64 442-485 19.0-202 18.6-23.6
10 days (n=17 %2788
ays (n=17) 23.56 6.12 46.1 19.45 217
11 days (net 1) | 2282596 6.0-69 50.0-563 19.0-203 24.0-31.0
4 22.96 6.58 535 19.77 28.26

11th day (Table 3, Figure 3).
Nutrition. Information

female birds is different in different nests.

on feeding For example, on May 30, parents brought

and nutritional composition of P.indicus food 148 times during the day to five

is provided by E. lL.Gavrilov [5] ; it is 3-day-old chicks. The percentage
cited in the works of Kashkarov et al. [6].

of
female and male birds was 52% and

Both birds in a pair take part in feeding 48%, respectively. It was found intensity

their chicks, and the proportion of male to

25
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and quantity of food delivery depended
on the age of chicks, their number
and climatic conditions. When the
external temperature was 33-34 °C, the
intensity of feeding of birds varied
during the day. For example, at 9-10 a.m.
it reached a maximum level of 17-18, and
in the remaining hours from 7 to 12. In
another nest with five 8-day-old chicks,
the birds brought food 182 times. There the
percentage of female and male birds was
46% and 54%, respectively. It was observed

that the birds fed their chicks mainly with
insects  (orthopterans, hymenopterans,
coleopterans, lepidopterans and their
larvae) and partly with plant seeds. The
chart below shows that the chicks were fed
127 times at the age of 3 days, 183 times at
8 days and 179 times at 10 days (Figure 4).
Accordingly, the share of each chick was
29.6,36.6 and 35.8, respectively. Birds with
6 nestlings in another nest were observed to
feed 108, 121, 164 times on days 3, 5 and
6, respectively.
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Figure 3. Growth intensity of Pindicus nestlings
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Figure 4. Age-dependent food delivery for Indian sparrows
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Conclusion. In the southern parts of
Tashkent region, Indian sparrows start
migrating from the second half of April.
Nesting starts from the last weeks of April,
when the nests of birds of prey and white
storks are used as a substrate, and from the
beginning of May in ravines. 1-2% of the
birds in the colony continue to build nests
even in early June. Egg laying starts on
May 10 and ends on May 18 in most nests.
Hatching begins on April 29, and by early
June, 60% of nests in the colony have all
their eggs hatched. 12-13-day-old chicks
begin to leave the nest. In reference nests
(n=12), the average number of eggs was
6, the embryonic mortality rate was 18%,
post-embryonic mortality was 8.47%, and
4.5 chicks flew out of the nests. Both birds
participated in feeding their chicks. The
intensity of feeding the chicks of the Indian
sparrow directly depended on the chicks'
age, their number and climatic conditions.
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Tawkenm o6vichl, OOKe AYOAHBIHOA Ke30ecemin
Koliay mopzaiivtnotyy (Passer indicus) ysa cany
ouonozuscol

Anoamna

Tawxenm  obnvicel, bexe —ayoanvinoazvl
Kbllay — MOpEaublHuly Y cany — Ouonozus-
col  3epmmendi.  Kawwlpmkbl  KaHanblHbly
O0lbIHOAZbL  KYIIAMANbL dHcapiapod OpPHALACKAH
Kononuaoa 392  yvanaywel  Kycmap — oicyouvl
mabwindel.  3epmmey  MakcamolHa — CalKec
12 orcyn yanasan kycmap Oaxvliayea aibii-
ovl.  Kononusioaswl  3epmmeyece  anvinzan
Kycmapowly scymoipmianay mepszimi 10 ma-
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Mblp  MeH 18 mamvlp apanvievina  Oeliin
co3vinowbl.  baxvinayea — aneinean  ysanapea
bapoicoevl 72 AHCYMBIPMEKA CANBIHOL.
Unxybayus Ke3eHi  MayCcblMHbIH eKiHui

arcapmuicbinoa aaxmanovl. Exi xyc 3 owcone 8
api 10 xynoix baranandapvin maynicine - 148,
183,189 pem xopexmendipdi.

11 KyHiK 6ananaHgapabIH opTawa
caimarbl 22,96 1 (n=11), TYMCbIfbIHbIH
V3bIHAbIFbI 6,58 MM, KaHaTbIHbIH Y3blHAbIFbI
53,5MM, TabaHblHbIH Y3blHAbIFbI 19,77 MM

>K3He KYAPbIFbIHbIH  Y3blHAbIFbl 28,26 MM
Kypagbl. Kebeld  MayCbIMbIHbIH  COHbIHAA
Gakplnay ysanapblHaH 54  6ananaH  yLbin
WbIKTbI.

TyiAHAI  ce3gep:  Kbiay  ToOpfaiibl,
YKYMbIPTKA enwemaepi, KOPEKTEeHyY
KapPKbIHAbIbIFLI, ©CYy >KbINAaMablfbl, ya cany
6uonoruscel.

Mamepuan 6acnasa 10.08.23 mycmi

MHe3goBas 61o10rMsa MHANIACKOro BOPOObS
(Passer indicus) Ha paBHUHaXx
TalKeHTCKOM 061acTy

AHHOTauuA

Ilpogoounuce  uccredosanus no  eHe30060U
buonocuu UHOULICKO20 60pobba 6 bykunckom
paiione Tawkenmckou obaacmu. B KonoHuu,
Haxoosauwelicsi Ha cmene obpvisa Yy Oepeed

392

enez0sauuecss napot nmuy. C yeivro u3yyeHus

cOpocHoco Kauana, 0OHapy1iCceHO

2He30060U  Ouono2UU  UHOULICKOZO — BOPOObBS
omcaexcusanucoy 12 ene3d. Omxnadka suy 6
uzyuaemou  KonoHuu Hawaracb 10 maa u
npooondicarace 00 18 masn. B KOHMpOnbHBIX
eHezdax Ovlio ommeueno ecezo 72 auya. Ilepuoo
UHKYOQuUU  3a6epuuics 60 6MOPOU NONOBUHE
uons. Oba pooumens kopmuau 3, 8 u 10 OHesHvix
nmeHnyo8, coomgemcmeenno 148, 183 u 189 pas ¢
cymxu. Cpeonsss macca 11 Ouegnvlx nmenyog
(n=11) cocmasuna 22,96 e npu onurne xnosa 6,58
MM, Onune Kpolia 53,5 mm, Onure aanku 19,77 mm
u oaune xeocma 28,26 mm. Boino zameueno, yumo
nMeHYbl UHOUTICKO20 8OPODBA NOKUOAIU 2He300 8
12-13

PA3SMHOINCERHUS U3 KOHMPOJIbHbBIX 2He30 6bljle-

gospacme cymok. K xonyy cezona

meno 54 nmenya.

KnroYdeBble CNoBa: uwuoutickuii 6opobell,

npomepust AUy, UHMEHCUBHOCNb NnumdaHus, UuH-

MEeHCUBHOCNb pocma, 2He3008as OUONO2UAL.

MaTepunan nocTyNnA B pedakyio
10.08.2023
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PE3VJIBTATBI BOCIIPOU3BOACTBA
BBICOKOINPOAYKTUBHBIX KOPOB B KAZAXCTAHE
1O TEXHOJIOI'MH ITOJIHOT'O
IUKJIA TPAHCIIJNIAHTAIUUX DOMBPUOHOB

*T.K. bexcentos, H.H. Kalinugenon
Topaiievipos ynusepcumem, 2. Ilasnooap, Kasaxcman
*bexeitov.t@tou.edu.kz

AnHomauusn

B cmamve npeocmasnensi dannvie no uzy-
YEeHUIO MEXHON02UU MPAHCHAAHMAYUU dIMOPUO-
HO8 KPYNHO20 PO2amo2o CKOMa MOJIOYHO20 Ha-
npagnenus npooykmusrocmu 8 yciosusix TOO
«llobeoay Ilasnooapcrou oonacmu. Obobwe-
Hbl U NPOAHANUSUPOBAHBI OAHHbIE NO 8HeOpe-
HUI MeXHONI02UU MPAHCHIAHMAayuy 8 mupe, 8
Kaszaxcmane.

Yemanoeneno, umo srcusommuvie cummen-
MAnbCKOU U 20MUIMUHCKOU NOPOObI UMEIOM 8
cpeonem 9,36 u 8,66 uzsneuenHvlx IMOPUOHOB
Ha donopa. [lonsa npucoonvix K nepecaoke sm-
OPUOHO8 NO 20MUMUHCKOMY U CUMMEHMANb-
ckomy u cxkomy cocmaensina 76,2% u 58,3%
COOMBEMCMBEHHO.

B pesynomame nepecadxu smopuoros 0ons
NPUACUBLUUXCSL IMOPUOHOE CUMMEHMNATLCKO2O
ckoma cocmasenina 56,7%, y 20nMuUmMuHCKo20
ckoma —42,2%.

Taxoice  usyuena MONOYHASL NPOOYKMUB-
HOCMb NONYYeHHbIX mpancnianmanmos. Hau-
8bICUIULL  CYMOUHBILL YOOU CUMMEHMANbCKOU
nopoobl ovin Ha ypoene 40,8 ke, y AHcUBOMHBIX
20UMUHCKOU Nopoodbl — 39,2 Ke MONOKA, Hau-
svicuutl sce yoou 3a rakmayuro — 8 475 u 10
046 ke coomeemcmeenHo.

Kntouegvle cnosa: «kpynuviti pocamolii
CKOM, MPAHCHIAHMAaYUus 3MOPUOHO8, MOJIOY-
Hasi NPOOYKMUBHOCMb.

BBenenne. MosioyHasi mpoayKTUBHOCTh
BO MHOI'OM ONpENENseTCS TeHETUKON pa3-
BOIMMOTO CKOTa. JlJisi ee pe3koro ymyd-
menuss B Kazaxcran yxe cBeime 10 ner

3aBO3SATCS HETEIU Jy4YlIUX B MOJIOYHOM
HaIpaBJICHUH )KUBOTHBIX.

Vake 3aBe3eHO 10CTaTOYHOE KOJTMYECTBO
KUBOTHBIX, HO KyMYJISATUBHOTO 3(dekra
OT UX 3aB0O3a [10Ka HEIOCTAaTOYHO.

B mnacrosimee BpeMs XO3SHCTBYIOLIUX
CyObeKTax, 3aHMMAIOIIUXCSA DPa3BEACHUEM
KpPYIHOI'0 poraroro cCKOTa MOJIOUHOTO Ha-
MIpaBJICHUS IPOAYKTUBHOCTH, UMEIOTCS TO-
MYJISLHAN 5KUBOTHBIX CO CPEIHEN MOJIOUHOM
MIPOYKTUBHOCTBIO CBBIIIE 6 THIC. KT MOJIO-
Ka. A IPOAYKTUBHOCTbH JYUIINX KUBOTHBIX
nocturaet 9-10 Teicsia auTpos [1; 2].

Bo3nukna octpas  HE0OXOAMMOCTH
YCKOPEHHOTO Pa3MHOMKEHUS JIydIuX TIe-
HOTUIIOB M OOECHEUeHUs: BHYTPEHHETO
pBIHKAa COOCTBEHHBIMHU BBICOKOIICHHBIMH,
IJIEMEHHBIMU O0COOSIMH, KOTOPBIE MOKa3bl-
BAIOT JIYUIIUE aJlallTallUOHHbIE KAYeCTBa K
HaIllUM JKOJIOTO-DKOHOMUYECKUM U TpHU-
POIHO-KITUMATUYECKUM yCIIOBUSIM. B cro-
YKUBILIEHCA CUTyallud MPUMEHEHUE METO/1a
TPaHCIUIAHTAIIUU 3MOPHOHOB TPU MaKCH-
MaJbHOM HCIOJB30BAaHUM TEHETUYECKUX
PECypCcoB IJIEMEHHBIX XO3SIUCTB SIBISETCA
aKTyaJIbHBIM, T.K. Ipo0ieMa BHEIPSHHUST Ha-
Y4YHO-O0OCHOBAaHHBIX CHCTEM pacIIUpeH-
HOT'O BOCIIPOM3BOJCTBA CYLIECTBYET. YCKO-
peHe TEMIIOB BOCIIPOU3BOACTBA KPYITHOTO
poraroro ckota HeBO3MO)KHA 0€3 HCIOJIb-
30BaHUsl HOBEWIIUX JOCTIKEHUI OuoIo-
TUYECKOM HAyKH, K KOTOPHIM OTHOCHUTCS U
TEXHOJIOTHUS TPAHCIUIAHTAllUU SMOPUOHOB

[3].
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Hcnons3zoBanue mnpu BOCIPOU3BOACTBE
TEXHOJIOTUU TPAHCIUIAHTAIMH YMOPUOHOB
OTKPBIBAET OTPOMHBIE BOBMOXKHOCTH B pa3-
BEJICHUU U CEJIEKLHMHU KPYIIHOTO POraroro
ckota. /laHHas TexHomorus oOecIredynBacT
OBICTpOE Pa3MHOXKEHHE 0COOEH ¢ BBICOKOM
TEHETUYECKOW LIEHHOCTBIO, COKpalacTCs
TeHEepaIus, 1aeT BO3MOXXHOCTh Ka4eCTBEH-
HOTO YJIYYIIECHUS] TOMYJSIUU CEIbCKO-
XO3SIICTBEHHBIX >KMBOTHBIX. TEXHOJIOTHSI
TpPaHCIUIAaHTAIlMd AMOPHUOHOB TIO3BOJISIET
MIPOTHO3UPOBATh PABHOMEPHOE pacrpee-
JIEHWE OTEJIOB B TE€UCHHWE T0/1a, CHIKCHHE
Ha 20% BBIOpPAKOBKU KOPOB H3-3a OecIio-
s [4; 5].

Jns ycnemHon peanv3auuy CEJEKLH-
OHHO-TIJIEMEHHON pPabOThl U BOCIPOU3BO-
JTUTETBHOTO IHMKJIA CTajna, HeoOXOIuMOo
JaJIbHEHIIIee UCClIeIOBaHUE BO3MOYKHOCTH
MacITabHOTO WCIIOJIb30BaHUSI KOPOB-pe-
KOPJIUCTOK B KadyeCTBE JOHOPOB AIMOPHO-
HOB. Takke cymecTByeT HeoOXOJUMOCTh
TOBBIIICHUST WX AMOPUONPOTYKTUBHOCTH,
HOpMaJIU3aIuu PenpOAYKTUBHON CUCTEMBI
SIBJISIETCSI BaXKHBIM 3BEHOM CEJICKIIMOHHO-
TIJIEMEHHON paOOoThl B BOCIIPOU3BOIUTEIb-
HOM IIMKJIE cTana [6].

TexHoNOTHsI TpaHCIIAHTAIIMHA IMOPHO-
HOB ITO3BOJIUT 32 HEOOIBIION MPOMEKYTOK
BPEMEHH PAa3MHOXHUTh T'€HETUYECKUH IO-
TEHLHUAJ BBIAAIOUIUXCS MOJOYHBIX KOPOB,
TEM CaMbIM PE3KO YBEIUYHTH MPOU3BOJI-
CTBO MOJIOKA ¥l MOJIOYHOM MPOTYKITHH.

Komurer o cOopy manHbix MexyHa-
pomHOTO 00IIecTBa AMOPUOTPAHCIUIAHTA-
MU €KETOJIHO MPEJOCTABISIET JaHHBIE TIO
KOJIMYECTBY BBIMBITBIX M TEPECANKEHHBIX
SMOpHOHOB B pa3pese cTpad. [lokazarenu
aMOpuonpoaykTuBHOCTH B 2020 romxy s
KpPYIHOTO POTaTroro CKoTa ObUTH Ha YPOB-
He 1,5 miH MOpHOHOB, YTO BbIlIE Ha 7%
nokazareneid 2019 roga. B 2020 romy k
CTpaHaMm, €XEroJHO MPEeI0CTABIISIOIINM
JAHHBIE TI0 TIOJYYEHHBIM/TIEPECA)KEHHBIM
sMOpHOHaM, 100aBUIIUCH IBE cTpaHbl — be-
Japych U DCTOHHUS, OJTHAKO HU OJ[HA CTpaHa
A3uu HE TpenoCTaBWia JIaHHBIX, B BHUIY
TOTO, YTO B 3TUX CTPaHaX OTCYTCTBYIOT CO-
o0IIecTBa M acCcoIUaIy TPAHCIUIAHTOIO-
roB [7].

Ha pucynke 1 mokaszansl cTpaHbl, KOTO-
pBI€ €XKETOHO MPEJOCTABISAIOT JaHHBIE O
MOJIYYCHHBIM M TIEPECAKCHHBIM SMOPHO-
HaM CEJIbCKOXO3SIICTBEHHBIX KUBOTHBIX.

< Powered by Bing
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Pucynox 1. TIOMMTNYECKas KapTa MUpa C yKasaHueM cTpaH np
YKENTbIA UBeT WM OCYyLLEeCTBASIOLLE vnvmopT M

30 cuHuid upeT B 2020 rogy [7].

é.]CTaBI/IBUJVIX [aHHble
PVOHOB
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KonnuecTBO HEXMPYpPruuecKoro M3BJe-
YeHHs] SMOPUOHOB, MOJYYEHHBIX OOLUTOB
U MPUTOIHBIX K TpaHCchepy SMOPHUOHOB B

2020 romy mo mMupy NpEACTaBIEHO B Ta-
Onuue 1, a KOJIMYeCTBO OCYILECTBIEHHBIX
nepecajok B Tabnuue 2.

Tabnuma 1. CBeneHus o MoMydeHHBIX SMOproHax, 2020 1.

Iloayyeno
BrIMbIBaHUA "
s eKIeTKH NPHIOJHbIE K NepecajKe
Peruon MOJIOYHOE | MSICHOE MOJIOYHOE | MsICHOE MOJIOYHOE | MSCHOE
HallpaBJie | HampaB | BCero | Hampabje | HampaB | Bcero | Hampabje | HampaB | Bcero
HHe JIeHHe HHUe JieHHe HUe JIeHHe
Adpuka 10 349 359 165 4045 4210 93 2670 | 2763
Aszus - - - - - - - - -
20 190 126
EBpona 17 390 3040 430 158 328 31976 304 106 456 20 035 491
CeBepHasn 31 338 196
Amepuxa 12 744 18 547 291 116 130 222 391 571 69 763 126 941 704
Oxeanust 323 560 883 2213 4614 6 827 1378 2833 | 4211
tOunas 1059 4369 5428 7088 38660 | 45748 5544 26 015 31
AMepuka 559
58 585 361
Bcero 31526 26 865 391 283 924 301 686 610 183 234 178 494 778

Bcero 6bu10 nonryueno 361 728 npuroa-
HBIX JIJISl TIEPECaJKu SMOPUOHOB, YTO SIB-
JSI€TCSl CHUKEHUEM 10 cpaBHeHHto ¢ 2019
rogoMm (-6,7%). Cpenu peruonoB Espora
JMIIB CTaJla UCKIIIOUEHUEM M 10Ka3ajl poCT
B 1,3 %. Ha EBpony u CeBepnyto Amepu-
Ky TPUILIOCH OONBIIMHCTBO TONYYEHHBIX

U mepecaxeHHbx dMOpuonoB B 2020 roxy
(89,3% u 88,8% COOTBETCTBEHHO).

EBporna Obl1a €AMHCTBEHHBIM PETHOHOM,
e SMOPUOHBI MOTYyYaIH IPEUMYIIECTBCH-
HO OT MOJIOYHBIX KOpoB (84,2%), 31O Ha-
omonanock B 20 crpanax u3 23.

Tabmuia 2. CBeneHus o nmepecaxeHHbIx sMOproHax, 2020 .

3amopo:keHHbIE (0Jy4YeHHbIE 0T
CBeskenoayyeHHble 3amMopo:keHHbIe HMIOPTHbIE
MECTHOIr0 CKOTa)
Peruon MOJIOYHOE MsICHOe MOJI0OYHOE MsiCHOe MOTOT | acnoe Bcero
cMemIaH cMelma HOe cMenIa
HANpaBje | HampaBie HaNpaBJe | HAampaBie HANPAaBJI
HbIE HHbIE | Hampa HHBIE
HHUe HHUe HHe HHUe eHHe
BJICHHE
Adpuka 15 1209 - 14 1181 - - 255 - 2674
Asust - - - - - - - - - -
EBpona 39755 3927 680 35154 8702 1 600 2291 523 179 89121
Cebepuast | 6756 | 35280 - 24869 | 8068 - 148 | 1012 . 168
AMepHka 726
Oxeanust 519 855 - 829 1169 - 179 216 - 3767
HOxnas 26
Avepuka 2602 7765 - 2694 13 491 - 68 72 - 692
Bcero 69 627 49 036 680 63 560 105 224 1 600 2 686 2078 179 é%

B CeBepHoii AMepuke 3a 1 BbIMbIBaHME

SMOPHUOHOB y MOJIOYHBIX MOPOA HaOIrOAa-
JI0Ch MEHbIIIE SMOPHOHOB 110 CPAaBHEHUIO C
EBpomoii (5,5 npotus 6,1 COOTBETCTBEHHO),
9TO, BO3MOXKHO OOBsACHsETCS 0ojee BBICO-
KOH J10J1e¥ MCIOJIb30BaHUSI CEKCUPOBAHHO-
ro cemenu. O61mas »3ppekTHBHOCTH OcTaBa-
Jach CTaOWIBHOM, B CpPEAHEM 10 MUpY Ha

OJTHO BBIMBIBaHME npuxoauiocs 10,0 momy-
YEHHBIX SMOPHOHOB U 6,2 MepecaKCHHBIX.
bruio nepecaxeno 0oJbIe 3aMOPOKEH-
HO-OTTasHHBIX dMOPUOHOB, YEM CBEXKETIO-
ny4yeHHbIX (59,5% npotus 40,5% cootBert-
CTBEHHO). Vcroip30BaHue 3aMOPOKEHHBIX
SMOpPHUOHOB TIpeobNafaio B Tepecaakax
y MACHBIX nopof (68,6%). [loaromy momst
MEPECAKEHHBIX 3aMOPOKEHHO-OTTasSHHBIX
SMOpHOHOB Obuia Bbile B CeBepHOU H
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IOxunoit Amepuxe (63,2% u 61,2% npotus
52,2% cOOTBETCTBEHHO).

Takum oOpa3om, comocTaBleHHE IaH-
HBIX, KOTOPbIE NPEAOCTAaBWIIM IpEICTa-
BUTEIM  COOOIIECTB/accolManuii  cTpaH
MOKAa3bIBAET, UYTO TEXHOJIOTHS TPAHCILIaHTa-
U1 SMOPHOHOB BHenpeHa B 1/3 crpaH Ha
JIOJI0 KOTOPBIX MPUXOAMUTCS Ooliee Molio-
BUHBI MUpPOBOTO TorojioBbst KPC. MHuTepe-
CeH TOT (PAKT, YTO JAAHHBIC IO KOJIUYECTBY
nepecagok AMOPHOHOB TOAANU  CTPaHbI,
kKotopbie 1o kimaccuduranuum DPAO oTHO-
CATCA K PasBUTHIM WM Pa3BHBAIOLIMMCS
CTpaHaM, CTpaHbl, KOTOPbIE UMIIOPTHPYIOT
SMOPHOHBI, HO HE MPEIOCTABUIN IaHHBIE
M0 TiepecagkaM, OCYLIECTBIEHHBIX y ceOs
oTtHocsTca 1o kiaccupukauuu DAO k
CJ1abOpa3BUTHIM CTpaHaM. DTOT (akT ele
pa3 MOIYEpPKUBAET, YTO TEXHOJIOTHsSI TPAHC-
IUTAHTAlMK SMOpPUOHOB B TaKUX CTpaHaX
SBJISIETCS BAXXHBIM (DAaKTOpOM MHTEHCU(U-
KA1 )KHBOTHOBOJICTBA.

B Kazaxcrane paboThl 110 TpaHCIUIaHTa-
UM SMOPUOHOB KPYIMHOTO POTaToro cKota
BEIyTCsl B HEOONMBIIUX 00bEMax, B MEPBYIO
o4epesib 3TO CBS3aHO C KOHCEPBATU3MOM
(dbepMepoB, BO-BTOPBIX, Mepecaaka dMOpH-
OHOB TIPOIEypa A0POrocrosmias, TpedyeT
KBanuuIupoBaHHoro mnoxaxona. OpHako,
OINyOJNMKOBAHHBIE PE3YNbTaThl AT BO3-
MOYKHOCTb CJ€JaTh BBIBOABI IO IPHUMEHE-
HUIO U 3(p)EeKTUBHOCTU BHEAPEHUS TEXHO-
JIOTMH TPAHCIUIAHTAIIMA SMOPHOHOB.

Hayunas rpynna TOO «KazHUMXuK»
. AnmMatel ipoBesa smopuotpanchep 566
AMOpHOHOB M moiyumin 202 TejaeHka, TO
ectb 35,7 % meepcakeHHbIX MOPHUOHOB
NPWKWINCh B OPraHHW3ME€ pPELUIUEHTOB.
OnHaKo CTENbHOCTh PELUITUEHTOB O Kpe-
CTbSIHCKUM XO3SHCTBAM pa3iuyHas M Ba-
prupoBaiiach B mmpeaenax ot 33,3 no 75,8 %
[8].

VYyensie TOO «HayyHo-uHHOBaIMOH-
HBI IIEHTP JKUBOTHOBOJICTBA U BETEpUHA-
pum» . Actana B 2010-2012 roasl npoBenu
paboThl TO TpaHCIUIAHTALMU SMOPHOHOB
B pa3HbIX OOJIACTIX PECIyOIUKH, pabOThI
NPOBOAMIN Ha Pa3HBIX MOPOJaX KPYIMHOTO

poraroro cKkoTta, B CpeTHEM pe3yabTaT Ipu-
JKHUBJIIEMOCTH cocTaBuia 36,2 %, HO Takke
B Pa3HbIX XO3SCTBaX B mpenenax oT 8,5—
55,1 % [9].

TOO «ATK» Kocranaiickoit obnactu
3aKymuad 565  1m1y0OK03aMOpPOKEHHBIX
SMOPHOHOB y aMEpPUKAHCKON KOMIaHHUH
TransOva genetics, mpoBeJd IMOPHOTPAHC-
dep peuunueHTaM MICHOTO HAIPaBICHHMS.
Pesynsrar paszsutus cocrasui 34 % [10].

AobyramueBsiM C. K. B 2014-2016 romsr
OBLIM MPOBEICHBI PAOOTHI 1O TPAHCIUIAHTA-
1un 3MOproHoB B TOO «baiicepke Arpoy.
BrIXoa OmmIon0TBOPEHHBIX SWLIEKIETOK Ha
JIOHOpa COCTaBWJI 8 LITYK, YTO XapaKTepu-
3yeT O XOpOoIllel peakiiy JOHOPOB Ha Top-
MOHAJIBHYIO CTUMYJISILIMIO TOHAIOTPOITHOTO
Kackaga. OJHAKO OTMEYaeTcs, YTO BBIXOJ
MPUTOIHBIX K Tepecagke SMOpPHUOHOB Ha
TOJIOBY B CPEAHEM 5, YTO COOTBETCTBYET
OOIICTIPUHATHIM [OKA3aTeIsiM 10 JIaHHOU
TEXHOJIOTHH BOCHPOM3BOACTBA CTajxa. la-
KM 00pa3oM, CpelHsis MPUKHUBISIEMOCTh
OJHOMOJIBIX YMOPHOHOB MPU TPaHCIUIAHTa-
IIUU CUHXPOHU3UPOBAHHBIM IO ACTPAIbHO-
MYy LMKy PELUITUEHTaM COCTaBUIIa B CPEJl-
HeM 34,8 %, pu 3TOM JaHHBIM MTOKa3aTelb
y CBEXKEBBIMBITHIX YMOPHUOHOB OBLIO BBIIIE
Ha 8,5 % MO CPaBHEHHIO C 3aMOPOKEHHO-
oTTassHHBIMU [11].

YeenbexoBeiM E. C. B 2015 romy Taxske
ObLTa IPOBE/ICHA TPAHCIIAHTALIUS IMOPHO-
HOB B TOO «baiicepke Arpo». 3a nepuoj ¢
ampesns Mo aBryCT MecAlbl ObUTH OTIOAOT-
BOpPEHBI OAHOMNOJIBIM ceMeHeM 107 Tenok
TOJILITUHCKON TOPOJIbI , KOTOPBIE K 3TOMY
BpEMEHU HMMeNH KuByt0 maccy320-350 kr.
N3 107 ronoB ycnemHo oceMeHeHo 66 ro-
JI0B, 4TO coctaBmio 61,8% ot obmero xo-
JIMYECTBA )KUBOTHBIX [12].

Ho O6onbIIMHCTBO ONBITOB MO TpaHC-
IUTAHTalMK 3MOPUOHOB OCHOBAHBI Ha Iie-
pecajike 3aKyIJICHHBIX H3-3a pyOexa 3a-
MOPO)KEHHBIX 3MOpPHOHOB, Ha YTO TaKXe
TparsaTcsl orpoMHble feHbru pepmepon Ka-
3axXCTaHa.

K coxxanenuto, u rocynapcTBeHHas M0J-
JiepKKa B BUJIE CyOCHAMPOBAaHUS TaKKe Ha-
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IpaBjieHa Ha BO3MEILEHUE YacTH 3aTpar Ha
npuodpeTeHre SMOPHUOHOB U3-3a pydexa. 1
npejuIaraeMble Mephl 10 COTPYIHHYECTBY C
3apyOeKHBIMU IIEHTPAMU TaK)Ke HarpaBJie-
HBI Ha MOKYTIKY SMOPHOHOB U3-3a pyOexa.

Xors eme pa3 OTMETMM, 4dYTO B
Kazaxcrane yxe  eCTh  JOCTaTOYHO
BBICOKOITPOYKTUBHBIX JKHUBOTHBIX KakK
MOJIOYHOTO, TaK M MSICHOTO HAaIpaBIICHHUS,
KOTOpBIE MOI'yT ObITb  JTOHOpaMH
SMOPHOHOB.

B 2017-2019 romax Hamu ObUIH TPOBE-
JIeHBI pabOThI IO AMOpHOIEpecaKe Mo TeX-
HOJIOTMH TIOJIHOTO LUKJIA TpaHCIUIaHTalUu
SMOPHOHOB B paMKax npoekTa Bcemuproro
banka. MccnenoBanus nposoaunucs B TOO
«Tamumkoe» u TOO «Ilo6ena» ITaBnomap-
CKoi oOmacTu. bbi1o M3BIEUEHO HEXUPYP-
THYECKUM TyTeM 358 3MOpUOHOB, mepeca-
JIOK BBIMOTHEHO — 204, yCHEIIHbIX OTEJIOB
— 78 Tendar-TpaHcIyiaHTaHToB, B 2020 romy
— 19 otenos [5].

Marepuajbl u MeToabl. PaboTel 1o
TPAHCIUIAHTAIIMA SMOPHOHOB MPOBOAMINCH
B TOO «IToGema» (c. OproBka,
[TaBnogapckas o0macTs). XO03SIICTBO
3aHUMAETCSl  pa3BeICHHEM  KpPYIHOTO
pOraToro CKoTa MOJIOYHOTO HaIpaBlICHHS
NPOTYKTUBHOCTH, BBIPAIIUBAHHEM 3EPHO-
BBIX, KOPMOBBIX KYJIBTYP H TIP.

JInst MCTIoNb30BaHMUs B KadyeCTBE JIOHO-
POB OTOMpaNH KUBOTHBIX CUMMEHTAIbCKOM
Y TOJIITUHCKOW TOPOJ, T.K. OHU 00IaatoT

BBICOKOIICHHBIM I'€CHCTUYCCKUM ITOTCHIIMA-
JIOM, TJIEMEHHOM IEHHOCTHIO. JKMBOTHEBIC-

JIOHOPBI OTOMPATHCh TaKUM 00pa3oM, 4To-
OBl CPOK TOCJIE OTEJIa COCTABIISII HE MEHEE
2 MECSIEB, 3TO CPOK TOCTATOUHBIHN JIJISl TOTO
YTOOBI MaTKa MOJTHOCTHIO BOCCTAHOBHIIACH,
1 BO300HOBWIICS 3CTpyc. Takxke mpu oTd0-
pe€ KUBOTHBIX JUIsl JJOHOPCTBA YYHUTHIBAJIH
TaKue KPUTEPHUHU KaK: IIEMEHHAas [IEHHOCTh
(no nanubiM MAC), MosiouHas IPOLYKTHUB-
HOCTh (JTaHHBIC KOHTPOJBHBIX YJIO€B, aHa-
JU3 KauecTBa MOJIOKA), IKCTEphep, oOIee
COCTOSIHME 3JI0POBbSl, HAJIAXXEHHBIN I10-
JIOBOH IIMKJI U T.A. VICKIIIO4aiu Takxke >KU-
BOTHBIX, KOTOpPBIE MMEJIH Kakue-Tudo Tu-
HEKOJIOTHYECKUE 3a00JIeBaHus, YIOW 3a
npenpaymue gakranuu 061 6000-8000 kr
3a JJaKTaIuIo, )KMUBOI Maccoit 550-650 k.

JIJIs MCITOJIB30BaHMUS KUBOTHBIX B Kaue-
CTBE PELHUIUEHTOB OTOMpaNM Takke 370-
POBBIX TENOK, C TOJHOIICHHBIM MOJOBBIM
LIMKJIOM, KUBOM Maccou cBhuIile 350 Kr miist
JIETKOCTH OTeJIa.

TpancmnanTanuo SMOPHOHOB TIPOBOAM-
JU 10 OOIIENPUHATON METOIMKE. 3a OJHMH
JIEHb JI0 Hadajia TOPMOHAJILHOU 00paboTKH
OIICHMBAJI COCTOSTHUE MATKHU U SIMYHUKOB
KUBOTHBIX. BBI3BIBAaHWE CYNEPOBYISIHH
Yy KOPOB-ZIOHOPOB TPOBOJMIA C ITOMOIIBIO
ropmona [lirycer (OCT) (10 M1 Ha KaKIyIO
TOJIOBY) JIBa paza B CyTKH C MHTEPBAJIOM B
12 yacoMm B moHmxkaronmxcs gozax. Cxema
00pabOTKU TOHOPOB MPE/ICTaBlICHA B HIKE-
IIPUBEJICHHOM TabuLe.

Tabauma 3. CxeMa BBI3BIBAHUS CYIIEPOBYIISIIAN

I'opmos Inycer (PCI)

Bpewms nonoBoro nukia

Ytpom 06:00 uacos \

Beuepom 18:00 wacos

0 nedn ITonoBas oxora JoHOpa
11 nenn 1,5 M 1,5 M
12 neub 1,5 mn 1,5 mn
13 nenn 1,0 M 1,0 mn

1,0 Mur+2,0 Mt

’ ’ 1,0 mu+2,0 M1 IpOCTOTIaHIUH

MIPOCTOTIaHANH
14 nenn (maractpodan)

(maracrpodan)
16 neup wnu 0 IeHp UK

.. | UckyccTBeHHOE oceMeHeHne |  VICKycCTBEHHOE OCEMEHEHHE

(mpudBITHE 10JIOBOM (110 2 710361) (110 2 710351)
OXOTBI) A a

7 neHb LHUKIa

BreimbiBaHMEe SMOPHOHOB
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PenunuenToB  00pabareiBaii  TOPMO-
HOM-IIPOCTArIaHJAMHOM Ha 3 JeHb IOCIe
TOTO KaK Ha4yaJik CyNepOBYISALHUIO Y KOPOB-
JOHOpOB. JlOHOpaM BBOJWIM BHYTPHUMBI-
IeyHo MaracTpodaH Ha 4 JIeHb BEYEPOM.
Takass cxema MO3BOJsUIa CHHXPOHU3UPO-
BaTh IOJIOBbIE LIUKIIBI U JOHOPOB U PELU-
MMUEHTOB, y JOHOPOB OXOTa HauWHAJIACh
paHsblIe.

Jnst 3¢(GEeKTUBHOCTH OIIOAOTBOPEHUS
JIOHOPOB OCEMEHSUIM JIBa pa3a B CYTKH, C
UHTEpBaJIoM 12 yacoB, Takas cxema I03BO-
JsIeT MaKCHMAJIbHO 3aXBaTUTh Bce sifIe-
KJIETKH, T.K. OHU CO3PEBAIOT B OpPraHU3MeE
HEO/IMHAKOBO.

Hexupypruueckoe u3BieueHne sMOpuo-
HOB TIPOBOAMIIH KaTteTepoM Do, B Kax-
JbId por matku BBoauiau mo 300-500 mun
Oydepuoro pactBopa Jronpbekka. I[Tocie
W3BJICYCHHS JKUIKOCTH C HAXOSIIUMUCS B
Hell S)MOpHOHaMU OTCTauBaJIX PU KOMHAT-
Hoil Temneparype 10-15 MunyT, 3a 310 Bpe-
Msi SMOPHOHBI OCEHalld B HIDKHHNA YacTH
€MKOCTH. BepxHI010 4acTh )KMIKOCTH CJIU-
BaJIM, T.K. HaXOXJEHUE B HEH SMOPHOHOB
MaoBepOSTHO. OTCTOSBIIUIICS PacTBOP
C 5MOpHOHaMH MOPIHOHHO pPa3IUBaIU B
yamky [lerpy U ¢ MOMOIIBIO CTEPEOCKO-
MUYECKOTO0 MHUKPOCKOIA OCYILECTBISIIH
IIOUCK MOJHOLEHHBIX M HEMOJHOLEHHBIX

Tabmuua 4. KonuyecTBo MONMy4eHHBIX
¥l TOJIIITUHCKOMN TTOPOJI.

5MOpHOHOB. OLIEHKY KayecTBa 3MOPHUOHOB
npoBoauiu no 'OCT 28424-2014.

MoJso4yHyl0 TpPOAYKTUBHOCTH TEJIOK-
TPAHCIUIAHTAHTOB H3Y4YaJld 1O JIaHHBIM
HNAC. Craructudeckyio o0OpabOTKy aH-
HBIX TIPOBOJIMJIM C UCIIOJIb30BAaHUEM CTaH-
napraoro [1O MS Office.

Pesyabrarel u o0cy:xkaenue. B Ka-
3aXCTaH BBE3JIU JIOCTATOYHOE KOIUYECTBO
TJIEMEHHOTO MOJIOYHOTO M MSICHOTO CKOTa
n3-3a pyoexa. Cpeau 3aBE3EHHOTO CKOTa
HUMEIOTCS peKopaucTku ¢ ynoeM 10 000-12
000 kr mosnoka 3a nakranuto. 13 atux xu-
BOTHBIX €CTh BO3MOKHOCTBH OTOOpPAaTh J0-
CTaTOYHO BBHICOKOIPOAYKTUBHBIX JOHOPOB.

EcTh nBa myTH BHEIPEHUS TEXHOJIOTHH
TpaHcIulaHTauu sMOopuonoB B Kaszaxcra-
He: TIOKYIaTh 3a PyOeKOM 3aMOpPOKEHHBIE
SMOPHUOHBI, OJHAKO WX MPIKUBISIEMOCTD
cocrasnser 30-50%, BTOpoil myTh — MOJ-
HBIM LUK MOWCK JOHOPOB M PEIUNHEH-
TOB; CHHXPOHHU3AIHS TOJOBOTO IIMKIIA;
nepecajKa CBEXKENOTyYCeHHBIX YMOPHOHOB.
B Hammx oneITax UX NpUKHUBIAEMOCTH J10-
xoauina a0 70%.

BriMbIBaHHE SMOPHOHOB TIPOBOIMIIN Ha
7 neHb TMocje UCKYCCTBEHHOTO OCEMEHe-
HUS1, TIOBTOPSUTH HECKOJILKO pa3, 4TOOkI BCE
SMOPHOHBI OTJIEIHIIUCH OT CTCHKH MAaTKH.
Pesynprarel npencrapieHsl B Tabmauile 4.

SMOPHOHOB OT JOHOPOB CHMMEHTAJIbCKON

KonmuectBo KavecTBO 3MOpHOHOB
KonuuectBo
Ne [opona oropop. o | NOLYICHHBIX IIPUTOLHBIE HEMPUTOAHbIE
JIOHOPOB, SMOPHOHOB, N n % n %
1 | CuMMmeHTaNbCKas 11 103 60 58,3 43 41,7
2 | FonmmTuHCKas 15 130 99 76,2 31 23,8
Bcero 26 233 159 68,2 74 31,8

g oueHKM SMOpPUONPOTYKTUBHOCTH
U3y4yald TOJBKO JJOHOPOB, IOJIOKUTEIBHO
OTpEearupoBaBIIMX HA TOPMOHAIBHYIO 00-
pabotky. OtBeT Ha BBegeHue @CI" y kopos
pa3HbIX [IOPOJ] Pa3IMUYECH U 3aBUCHUT OT UX
TeHEeTHUYECKH OOYyCIIOBICHHON IUIO0BU-
TOCTH M OCOOEHHOCTEH TOPMOHAILHOTO
craryca. B menom cuuraercs, 4to MACHOM

CKOT pearupyeTr Ha BBEJIECHUE TOHAIIOTPO-
IMMHOB B OoubIieit crerenn [13; 14].
JlanHble TaOMUIBI TOKA3bIBAIOT, YTO B
CpelHEM Ha JIOHOPa CUMMEHTAJIbCKOM I0-
poabl IpUXOAUTCs 9,36 U3BICUEHHBIX M-
OpHOHOB, Ha JIOHOpa TOJIITHHCKON MOpo-
el — 8,60. BeposatHo, uto Oojiee HU3KUU
BBIXO/I SMOPHOHOB CBSI3aH C TOBBIIICHHON
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BO30YJIMMOCTBbIO, ~MEHEE  BBIPAKCHHOMN
CTPECCOYCTOMYNBOCTBIO JKUBOTHBIX TOJI-
IITUHCKON TOPOABL. JIOJsI MPUTOAHBIX dM-
6pI/IOHOB, HOHy‘-IeHHLIX OT TOJIIIITHUHCKOI'O
ckora cocraBuia 76,2%, uro Ha 17,9%
BEIIIE, AHAJOTMYHOIO II0Ka3aTelid CUM-

MEHTAJILCKOTo cKoTa. Beero no 2 noponam
KOJIMYECTBO MPUTOAHBIX K HEpecasike M-
OproHOB cocTaBuio 159 mtyk u3 233, uto
B IIPOLIEHTHOM COOTHOLIEHUM COCTAaBIISIET

68,2%.

28.5

24.3 233

10

Pannsisa mopyna

MopdoJioruueckasi oneHKa JOMOPUOHOB

B CHMMeHTAIbCKasA nopojia

KommaxTHas Mopyra Paxnasa 61acTonHcTa

B ["omnTHHCKAasA nopoiaa

39.2

30,1

10,7
8.5

Pacmmupennas
G1acToIHCTa

HeonmnomoTBopeHHas
SIHITeKTeTKA

Pucynox 2. Mopghonozuueckas oyenxa amopuonos, %

Bce nomyuennsie sSMOpHOHBI KJ1acCH(H-
LMPOBAJIM KaK: HOpMaJIbHbIE, C YACTUYHOM
JiereHepaluei, JereHepupoBaHHbIE IMOPH-
OHBI U HEOIIOJOTBOPEHHBIC SIMIICKIICTKH.
Takoe pacnpezneneHue HapsIMyO 3aBUCUT
OT CTENEeHU JAereHepaluu, OIacTOMEpOB,
Onectsmield 000IOYKM W OOIIETO COCTOsI-
HUS SMOPHOHOB.

N3 obmiero xonmuecTBa W3BIEUEHHBIX
SMOpPHUOHOB OT CKOTa CHMMEHTAIIbCKOM
MOpPOJIbl B CTAJIMU PaHHEW MOpPYJIbl HAXO-
muinock 11,6% sMOpHOHOB, OT CKOTa ToJ-
mTuHCKol noponsl — 10,0%. Onu xapak-
TE€PU30BAJIUCH PABHOMEPHON MO IIUPHUHE
000JI0YKOM, COCTOSIHUE LIUTOIIA3MbI OBLIO
XapaKTEPHO ULl 3TON CTaauM.

24,3% >MOpPHOHOB CHMMEHTAJIbCKOU
MOPO/IbI OBUTM HA CTAIMU KOMITAKTHON MO-
pyibl, 28,5% 3MOPUOHOB ITOM K€ CTATUU —
OT CKOTa IOJIIITUHCKOM nopoabl. OHU npe-
CTaBJISLTA COOOM CKOTLIIEHHE 0JIacTOMEPOB,

HE BCErJa OJMHAKOBBIX 10 pa3Mepy, U3-3a
TOTo, YTO MpouLecc IpOoOJIeHUs SBISETCS
ACMHXPOHHBIM TporieccoM. [luromnazma
ux OblJJa TOMOT€HHAs!, TIEPUBUTEIUINHOBOE
MIPOCTPAHCTBO CBOOOJHO OT IPaHyll U pa3-
JTUYHBIX BKIIFOYCHHH.

Jons SMOpPHOHOB CHMMEHTAIIBLCKOM T0-
pOIbI B CTaUM paHHEH OJacTOLUCTHI CO-
craBisina 23,3%, TONIITHHCKOW MOPOJIbI
— 39,2%. D1t 3MOpUOHBI XapaKTepU30Ba-
JIUCh XOPOILIO Pa3BUTON OJACTONOJIOCTHIO,
KIIETKH U (epeHIupoBaIUCH KaK Tpodo-
u >MOpHOOIacCTHYECKHE, TMEPUBUTEINHO-
Basi 30HA y3Kas C IPO3PAYHOM 0O0TOUKOM.

OMOpHOHBI C YacCTUYHOM JereHepa-
[IUEeH COCTaBWJIM MO CHUMMEHTAJIBCKOH M
ronmtuHckord nopoxae 10,7% u 8,5% co-
OTBETCTBEHHO. OHM NpPEACTaBIsUIN COOOM
CKOIJIEHME HECUMMETPUYHO pacrpese-
JIeHHBIMU OJlacToMepamu, pa3iIMyHOU Be-
JTUYMHON, HAMYMEM B MEPUBUTEIUIHMHO-
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BOM IPOCTPAHCTBE I'PaHYNl M BKJIFOYCHHU.
Tax:ke wHOrga HAOIIOLAIOCH CMEIIECHHE
IIUTOILIa3Mbl, 000JI0YKa MMejla TPEIIUHBI,
pa3phIBLL

Heor1o10TBOpEHHBIX  SIHIIEKICTOK 110
CUMMEHTAJIBCKON W TOJIITHHCKOW IOpO-
e 06110 30,1% u 13,8% cOOTBETCTBEHHO.
OHM XapaKTepPHU30BaINCH TPABUIBHOMN KPY-
ok (OpMOH, MPO3PaYHBIM TICPUBHUTEI-
JIMHOBBIM TPOCTPAHCTBOM, TOMOTCHHBIM
pacnpenelieHueM — ITUTOIUIa3MaTHICCKUX
Tenen. HaOmomamuch pacTshKeHHS U Je-
dbopmaruu npo3paynoit o6onouku. Ilurto-
asMa 3aHuMana oOoiiee 90% ImIomanu

chepsr.

CymiecTBeHHasi pa3HUIA 110 TIOPOJaM B
cTaauu panHed Omacrouuctsl (23,3 % u
39,2%) oOBsICHSIETCS TEM, YTO METa00JIU3M
y YMCTO MOJIOYHOTO CKOTa 0oJiee OBICTPBIH,
TEM CaMbIM CKOPOCTh Pa3BUTHA 3MOpHO-
HOB Ha PaHHUX CTaJUAX HEMHOTO ObICTpee
U cocTaBisieT nopsaka 8-12 gacos. IToaro-
My ¥ HaONIOaeTcst 9Ta pa3HHIA MPH BbI-
MBIBaHUM SMOPHOHOB Yy JBYX HOpOA Ha 7
CYTKH.

Crnenyrommm 3TaroM Hamiei padoThI
ObuIa repecajika MoJlyuyeHHbIX, OLEHEHHBIX
SMOPHOHOB KUBOTHBIM-PEIMITACHTAM.
JlaHHBIC TIPEICTABJICHBI B Ta0IHIIE 5.

Tabmuma 5. Pesynbrare TpancianTanuu sMoproHoB B TOO «ITobenay

[IpuxuBLmecs Henpwxusunecs
Bcero nepecaxeno,
IMopona 0 9MOPHOHBI 9MOPHOHBI
n % n %
CuMMeHTaIbCKast 60 34 56,7 26 433
Tonmrrnackas 99 42 422 57 57,6
Bcero 159 76 47,8 83 52,2

JU1 pelMIMEeHTOB UCIIOIb30BAIH TEJIOK
HE LIEHHBIX B INIEMEHHOM OTHOUIEHMH, J10-
CTUTLIMX CIIyYHOI'O BO3pPacTa, C CHHXPOHHU-
3UPOBAaHHBIM LIMKJIOM C JOHOpamu. Buu-
MaHMe OOpallagyd Ha >KMBYIO Maccy ajs
nerkoctu orena. Ilepecaaky ocyiecTsis-
JM 110 METOLY MHOBYJISLMU, IPU KOTOPOM
UCIIOJIb30BAJIM JKECTKUM ILIPHI-KATETEP
Kaccy. Penunuentam nenanv snuaypaiib-
HYI0 aHECTE3UI0 PacTBOPOM JIEIOKOMHA,
JUISL TIEPECAZKHU MCIIOJIb30BAIN CBEXKEIIONY-
YeHHbIE AMOPHOHBI, OTIMYHOTO Ka4decTBa.
Cragun pa3BUTHUA UX OBLIM KOMIIAKTHas
MopyJia U paHHssS OnacrouucTta. IMOpHO-
HbI [IEPECAKUBAIIM B BEPXHIOIO YaCTh pora
MaTkH. CTeJIbHOCTh ONpPENEssId PeKTallb-
HO 1o ucredyeHun 60 nHEN mocie TpaH-
IUTAHTALINN.

N3 nepecaxeHHbix 60 "MOPUOHOB CUM-
MEHTaJbCKOM mopoabl — 34 »MOpHOHa
(56,7%) npuxunuch, 4TO BBILIE MOKa3a-
TeJd MO TONIITHHCKON mopoxae Ha 14,5%.
B cpennem mo obeum moponam MpUKHB-
nsieMocTh coctaBuia 47,8%. JlanHblid mo-
Ka3zarellb COOTBETCTBYET CpeJHEH Ipu-

JKUBIISIEMOCTA TIPU TPUMEHEHUH METOoJIa
TpaHCIUIAaHTAIUU 3MOPHOHOB B CKOTOBOJI-
ctBe. [IpmxuBIsIEMOCTb, €CTECTBEHHO,
pa3Has, T.K. OHa 3aBHUCHUT OT Pa3IMYHBIX
¢daktopoB. B ombiTax ObIIM ciyyau, KOr-
J1a IPYKUBIsIeMOCTh qocturana u 70%, a
MIPUKUBIISIEMOCTD TIPU TIEPECaTIKE 3aMOPO-
YKEHHBIX AIMOPHOHOB 1O HOPME JIMIIb OKO-
110 34%.

JlanHbIe TAOMUIBI IEMOHCTPUPYIOT, UTO
10 CUMMEHTAJIbCKOH TOpOJie HAWBBICIITUI
CYTOUHBIN yj10i coctasisii 40,8 Kr MosI0OKa.
HawuBpiciuM ymoem 3a JaKTaruo OTIHYU-
Jach KopoBa ¢ HomepoM 4641, ynoii cocra-
BuJI 8 475 KT MOJIOKa. DTO CBUICTEILCTBY-
€T O BBLICOKOM T'€HETHYECKOM ITOTCHIIHAJIE
MOJTyYEHHBIX TpaHCIIaHTaHTOB. Konunye-
CTBO COMAaTMYECKUX KJIETOK HE MPEBBIIIA-
70 TpeOOBaHMI CTaHAApTa M COCTABISI B
cpennem 237,8 en/mi. Ilo ypoBHIO comep-
KaHUS KUpa U Oelika MOKa3aTeln TaKKe
COOTBETCTBYIOT MTOPOAHBIM OCOOCHHOCTSIM
CHMMEHTAJILCKOIO CKOTA.

lonmTuHCKOMY CKOTY, B 1IE€JIOM, Xa-
pakTepHa BBICOKAs MOJIOYHAS MPOTYKTHB-
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Tabnuma 6. MosnouHast IPOAYKTUBHOCTH KOPOB, POKJICHHBIX ITyTEM TPAaHCIIAHTALUU

Z =
=l ° S = 5 X -E=)
S| ER | E S 2] 82 £ EEE
E S s B = 0= a8 3] E S 4 827 %
= = g 5 © Z e o s = 3 g R =
ol = & s 5 ~ g g g = z = =EEoH
2 g2 £ ° g - = > € = 2 85°
= S = » g 2
=g K = es | E g 2 = 255
& g | X °
CHMMeEHTAJIbCKAs mopoaa
[ RESIROy  na0 | o320 | 305 | 24 4,15 3,17 268
2 | RESITO0 |y | ag102022 | 408 | 299 | 7906 3.95 3,21 219
3 592()317986 2 | 25072022 | 150 | 305 7067 4,0 3,19 210
4 4K6Z43117975 2 | 09.022023 | 313 | 288 8475 3,92 322 247
29,855, | 2993 | 7922,5+30
M:m 37 | +4.00 8.1 400,05 | 3,19£0,01 | 236,0+13,3
TommruHckas nmopoaa
1 57215717998 1| 28022022 | 341 | 305 9046 4,03 3,20 268
2 13(7225517998 1| 19022022 | 344 | 305 9504 3,85 3,25 229
3 3K7zzsél7998 1| 23032022 | 315 | 305 | 10046 3,51 3,08 268
a | K2 1901202 | 253 | 305 | 870 343 3,04 205
5| SESTS 1 07022022 | 320 | 305 | 9342 4,04 3,24 276
31,551, | 305,0 | 9343,6:21
Metm o | o 2 3,77£0,12 | 3,16£0,04 | 249,2+13,7

HOCTb. HauBpICIINI CYyTOYHBIN YIOM COCTa-
BIJI 10 TomTuHaM 39,2 xr mosoka. Cpenu
JKUBOTHBIX ¢ 305 mHEBHOM JakTallMel Hau-
BeIcIINi ynoi coctaBui 10 046 kr moio-
ka. Cienyer ydecTb, UTO JaHHBIE B3SITHI U
IIpOaHaJIM3UPOBaHbl 3a 1 nakranuio. Beico-
KU ypOBEHb MOJIOYHOW IIPOAYKTUBHOCTHU
TaK)Ke TMOATBEPKAAET 1e1eco00pa3HOCTh
IPUMEHEHUs] METO/Ia TPaHCIUIAHTALUHU DM-
OpHOHOB Y TOJIITHHCKOTO CKOTA.

[To conepranuto xupa u OenKa, KOJIH-
YeCcTBy COMAaTHYECKMX He HalbII0IaloCch
JIOCTOBEPHBIX OTIIMYMM CPETHUX 3HAYCHUH,
MPUCYIINX JAHHOU MTOPOJE.

3aknrouenne. Pesynprartel IpoBEnEH-
HBIX MCCIIEIOBAaHUI U MX aHAaJIU3 M03BOJISI-
€T C/IeJIaTh CJIEYIOLINE BBIBOJIBI:

- B Kazaxcrane 10cTaTo4HO KUBOTHBIX,
KOTOpPbIE MOTYT BBICTYIUTH KaK JIOHOPBI
SMOpPUOHOB, O3TOMY Ha/10 Pa3BUBATh TEX-
HOJIOTUIO TIOJTHOTO LIMKJIA TPAHCIUIAHTALUN
SMOPHOHOB.

- B CpeHEM Ha JOHOpa CHMMEHTAaJIb-
CKOM mopoabl npuxonurcs 9,36 nu3BiedeH-
HBIX SMOpPHOHOB, Ha JOHOPA TOJIIITHHCKON
mopoJibl — 8,66; JOJIST IPUTOAHBIX IMOpPH-
OHOB, TIOJTYY€HHBIX OT TOJIITHHCKOTO CKO-
Ta coctaBuina 76,2%, uro Ha 17,9% BbiIIE,
AHAJIOTHYHOTO II0Ka3aTellsl CHMMEHTAIIb-
CKOTO CKOTa.

- 13 OOIIEero KOJIMYEeCTBA M3BIICUYCHHBIX
SMOpPHOHOB OT CKOTa CHMMEHTAJIbCKOM
MOpoAbl B CTAJAMHM PaHHEW MOPYJIBI HAaXO-
munock 11,6% SMOpPHOHOB, OT CKOTa TOJI-
mtuHcKko mopoasl — 10,0%; 24,3% swMm-
OpMOHOB CHMMEHTAJILCKON TOPOMBI OBLITH
Ha CTaJMM KOMIIAKTHOM Mopyasl, 28,5%
SMOpPUOHOB JITOM K€ CTAaaUU — OT CKOTa
TOJIITUHCKOW TOPOIBI, JOIIIMOPHUOHOB
CUMMEHTAJIBCKOW TOPOJbI B CTAIUU PaH-
Hell OrmacTonuCThI cocTasirsiia 23,3%, roi-
MITUHCKOU TTopoibl — 39,2%; HEOTII0I0TBO-
PEHHBIX SUIEKJIETOK MO0 CUMMEHTAIbCKOU
U rommTuHCKoi mopoxae Owvuio 30,1% wu
13,8% COOTBETCTBEHHO.
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- W3 TepecaxkeHHbIX 60 >MOPHOHOB
CUMMEHTAJIBCKON MOPosl — 34 3MOproHa
(56,7%) npuKUIKCH, YTO BBILIE MTOKa3aTe-
JIsl TI0 TOJIITUHCKOU mopojae Ha 14,5%. B
CpeIHeM o 00erM MOopojaM IpUKUBIIsie-
MOCTb cocTaBuia 47,8%.

- TI0 CUMMEHTAJIbCKOW TOPOJie HauBbIC-
Uil cyTouHbli ynoi coctaBisul 40,8 kr
MoJoka. HauBeiciium yoem 3a JaKTaluio
OTJIMYMIIACh KOpOBa ¢ HoMepoM 4641, ynoit
coctaBmi 8 475 Kr MOJIOKA; TIO YPOBHIO CO-
JepKaHus JKupa U Oenka mokas3areian Tak-
K€ COOTBETCTBYIOT MOPOAHBIM OCOOEHHO-
CTSIM CUMMEHTAJIBCKOTO CKOTA.

- HaWBBICHIMWA  CYTOYHBIN yaon
cocTaBWy  mo  roamrTuHaM 39,2 kxr
Moinoka. Cpenn  KMBOTHBIX ¢ 305

JIHEBHOM JIAKTALlMEN HAMWBBICIIUN YOO
cocrtasmi 10 046 xr mooKa
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Kazaxkcmanoa amopuonoapont
MPAHCHIIAHMAYUATAYObIH, MOJIbIK WUKTIHIH
MEXHO102UACHL OOUbIHULA OHIMOINIZT
JHCO2apvl CUbIPAP OCIMIH MOAAUMYObIH

Hamudicenepi

Anoamna
byn  maxanaoa  Ilaénooap  obavicul
«llobeoay JKUIC  ocazoaiivinoa  cymmi

bagvimuiHOa2bl Ipi Kapa Manovly dIMOPUOHOA-
PbIH MPAHCHIanmayusnay OoublHua 3epmmey
Oepexmepi kenmipineen. Kazaxcmanoa ocone
OYHUe JHCY3iHOe MPAHCHIAHMAYUALAY MeXHO-
JIO2UACHIH  WAPYAUBLIBIKKA eH2I3y OOoubIHUA
Oepexmep JHCUHAKMATbIN, MALOAY HCACANObL.
Cummenman dHcane 201UMUH MYKbLMbIHbIH
oonop cuviprapvinan opmawa 9,36 ocone
8,66 smbpuon wativin anbiHobl. Op MYKbIM
OOUbIHWA  KOWIPIN  OMbIPEbIZVEA  HCAPAMObL
IMOPUOHOAPOLIH NANBIZOLIK YAeci CUMMEHIMAT
mykgoimoinoa 76,2 %, econuumun mMyKbIMbIHOA
58,3 % 0o0n0wl. Kewipinin omuipvl3vbliean
CUMMEHMANL  MYKLIMObL  IMOPUOHOAPObIH
arcamelpoa bexy Oapediceci 56,7 %, an eon-
wmun myKvimsvinoa 42,2 % xypaowvl. CoHbi-
MeH Kamap mpauchiaHmmanm cublpiapobiy
cym enimoiniei de zepmmenindi. Cummenman
MYKbIMbIHbIH MPAHCIIIAHMAHN CULIPIADBIHIY
moaynikmix cymminiei 40,8 ke, an eonumun
MYKuIMObl  mpancnaanmanmmapoa 39,2 ke

bonca, naxmayusi GOUBIHUIA €H JHCOAPbI CYM

onimoiniei 8 475 acone 10 046 ke 6010bL.
TYRiHAI ce3dep: ipi xapa man, >mbpuon

MPAHCIAAHMAYUSCHL, CYM OHIMOLIICL.

Mamepuan 6acnaza 20.08.23 mycmi

Results of reproduction of high-yielding cows
in azakhstan using the technology of
complete cycle of embryo transplantation

Summary

The article presents the data of research
on embryo transplantation of dairy cattle in
the conditions of "Pobeda" LLC of Paviodar
Region. The data on the implementation of
transplantation technology in the world and
in Kazakhstan have been generalized and
analyzed.

Itisestablishedthat the animals of Simmental
and Holstein breeds have on average 9,36 and
8,606 extracted embryos per donor. The share of
suitable for transfer embryos on Holstein and
Simmental cattle made up 76,2% and 58,3%
respectively.

As a result of embryo transfer the share
of the engrafted embryos of Simmental cattle
made up 56,7%, in Holstein cattle - 42,2%.

The dairy productivity of the obtained
transplants was also studied. The highest daily
milk yield of Simmental cattle was 40,8 kg,
whereas the Holstein cattle had 39,2 kg of milk.
The highest daily milk yield per lactation was
8,475 and 10,046 kg accordingly.

Key words: cattle, embryo transplantation,
milk productivity.
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Summary

This article discusses the problem of
halogen antagonism in soil and when they
enter plants. Antagonism as one of the types
of interaction of chemical elements in soil,
including halogens, can lead to their deficiency
or excess in plants. Antagonism is determined
by the proximity of some properties of halogen
anions, such as mobility of anions, solvation by
the same number of water molecules, value of
ionic radii, and can be a mechanism of their
transport to plants.

Halogens (fluorine, chlorine, bromine and
iodine) are among the most important trace
elements necessary for living organisms. This
review allows us to assume with confidence
that due to the significant difference in
concentrations of chlorine and iodine (the latter
is orders of magnitude lower), it is unlikely that
iodine can compete with chlorine in a serious
way under the natural conditions. Antagonism
between chloride and bromide anions is more
probable. In our opinion, it is possible in soils
located in the zone of industrial enterprises
whose emissions contain bromine, and soils
contaminated with bromine compounds at the
level of chlorine. Considering the relatively
low content of bromine and iodine in soils,
especially iodine, it is difficult to talk about
their antagonism in soils and plants.

As for fluorine, its content in soil compared
with other halogens is maximum (about 200-
500 mg/kg). It should be considered that
Sfluorine differs from other halogens in a number
of physicochemical properties and antagonism
between them may be somewhat difficult.

Keywords: halogens (fluorine, chlorine,
bromine, iodine), antagonism, soil, plants.

Introduction. Halogens — fluorine,
chlorine, bromine and iodine play
an important role in the life of living
organisms, so their study should be detailed
and versatile. Fluorine is a part of bone
tissue and tooth enamel [1-2], chlorine
activates some enzymes, maintains osmotic
balance in the cells of living organisms,
and participates in the digestive process
in the form of hydrochloric acid [3-4].
Until recently, the role of bromine was
somewhat uncertain, so it was attributed
to conditionally essential elements [1,5].
But since 2014, after the publication of
the work of American researchers, it has
been classified as a group of vital elements,
since without bromine, type IV collagen
molecules, which play an important role
in preserving the integrity of epithelial and
endothelial cell membranes, cannot bind
to each other properly to form a structural
protein of connective tissue, which can lead
to disruption of its development [6]. lodine
regulates the rate of metabolism in living
organisms, and this process is associated
with thyroid hormones, thyroxine and
triitodothyronine. The composition of
these hormones includes iodine, and not
one element can replace its physiological
function in them [7-8]. All this indicates
that halogens are active participants in
the process of forming the food chain:
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atmosphere - soil — natural waters — plants
— animals — man.

While studying halogens in natural
objects of Western Siberia (soils, waters and
plants), we decided to pay attention to such
a problem as the antagonism of halogens,
which can manifest itself between them both
in the soil and when they enter plants. The
antagonism of halogens as one of the types
of interaction between chemical elements
plays an important role in the life of plants,
in their absorption of halogens and in the
metabolic processes occurring in them. It
is based on the significant similarity and
difference of a number of their properties
and can lead to their deficiency or excess
when entering plants from the soil.

In natural conditions, there is practically
no pure salinization by one of the halogens:
they are always present together in the
soil, so antagonism between them is quite
possible. As for plants, they simultaneously
absorb various halogen anions from the
substrate. In this case, the interaction of
similarly charged ions can be antagonistic

[9].

Materials and methods. Antagonism
of halogens in soils. The antagonism
of halogens in the soil is controlled
by the cumulative interaction

of the physicochemical properties of the
elements themselves and the soils, which
affect the processes of their absorption,
consolidation and loss.

It is obvious that in different types of
soils, the antagonism of halogens depends
on a number of factors, such as their content
in the soil profile, ion mobility, chemical
activity of halogens and a tendency to
valence variability, the reaction of the soil
environment, the enrichment of the soil
with organic matter.

The antagonism of halogens is also
influenced by the gross content of halogens
(Table 1). The huge difference in the

concentrations of chlorine and iodine
in soils (the latter is smaller by orders
of magnitude) allows us to speak with
confidence about the very low probability
that iodine can seriously compete with
chlorine. So in natural conditions, at least
in most soils of Western Siberia, iodine can
hardly be considered as an antagonist to
chlorine.

According to experimental data, the
main competitor of the chloride anion in
soils is the bromide anion, as well as there
is an antagonism between bromine and
iodine and between fluorine and iodine
when they enter plants, but the reasons why
this happens in all cases are different.

Table 1. Limits of fluctuations of the gross content of halogens in soils of the south of

Western Siberia in mg/kg.

The soil F Cl Br J
Sod-podzolic 210.0-270.8 25.2-91.0 0-2.8 0-2.4
Gray forest 220.4-290.7 48.3-55.6 1.2-3.6 0.3-4.7
Chernozems 389.6-440.9 22.0-40.6 1.7-14.0 0.1-6.7
Chestnut 200.1-271.4 34.6-44.4 1.3-3.3 0-2.6
Salt licks 250.0-550.0 152.2-221.3 1.8-33.3 1.8-19.7
Salt marshes 656.0-980.0 109.7-1089.6 11.3-59.4 4.4-35.4
Meadow, swamp - - 1.3-42.1 0.7-13.2

Consider the possibility of antagonism
in different types of soils. The objects of the
study were the soils of the south of Western
Siberia, the content of halogens in which are
given below [10, 11]. In automorphic soils,

such as Cambisols, Luvisols, Phacozems,
Chernozems, Kastanozems (hereinafter
the names of soils are given according to
ISSS 2014), the content of gross fluorine
is below the permissible value (500 mg/
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kg), in salt marshes (Solonetz) at the level
of the permissible value and only in salt
marshes (Solonchaks) its content is critical,
almost 1000 mg/kg. The content of the
water- soluble form is evaluated according
to the following criteria: MPC is 10 mg/
kg [12], the permissible level is 0-10, the
critical level is 10-30 mg/kg [13]. The most
commonly determined concentrations are
from 0.43 to 8.23 mg/kg and only in salt
marshes of 14.0 mg/kg or more of fluorine.

The total chlorine content in automorphic
soils varies in the range from 25 to 51 mg/
kg, water—soluble form - from 18.8 to 46
mg/kg. In intrazonal soils, respectively,
from 110 to 1115 mg/kg and from 90 to
1035 mg/kg. The total chlorine content in
Kursk chernozem (Haplic Chernozem),
taken as a standard, is 70 mg/kg. State
standards for the content of water-soluble
chlorine have not been developed.

The total bromine content in automorphic
soils (Luvisols, Phaeozems, Chernozems,
Kastanozems) varies within 1.5-7.0 mg/kg,
water-soluble form from 0.1 to 3.25 mg/kg;
in intrazonal soils, respectively, from 7.0 to
54.0 mg/kg and 2.0 and 33.0 mg/kg. There
are no state standards for bromine content
in soils.

The content of gross iodine in
automorphic soils is from 0.23 to 6.40 mg/
kg, the water-soluble form is from traces to
0.1 mg/kg, in intrazonal soils (Gleysoils,
Solonezes, Solonchaks) —respectively from
2.1 to 18.7 mg/kg (gross content) and (0.05
17.8 mg/kg) the water-soluble form. There
are no state standards for iodine content in
soils. According to Kovalsky's gradations
[14], the gross iodine content in soils up to
5.0 is insufficient, 5.0 — 40.0 is normal and
more than 40 mg/kg is excessive.

Antagonism of halogens in plants. The
rate of ion absorption by roots growing in
the soil is determined by the interaction
of both soil factors and plant-dependent
factors. Since the mobility of ions decreases
with an increase in the concentration of
solutions [15], such a phenomenon can

affect the rate of movement of halogens
in soil solutions. Therefore, even a slight
difference in the values of ion mobility,
according to our assumption, can affect
the rate of their migration in soils. Of
the other physicochemical properties of
halogens of interest to the problem of
halogen antagonism, it is worth recalling
the existence of a calcium geochemical
barrier for the fluoride anion due to the low
solubility of CaF2 (2-8 mg/L). The higher

solubility of the most common chlorine,
bromine and iodine salts in the soil excludes
the occurrence of physico-chemical barriers
in the hypergenesis zone, with the exception
of evaporative in arid landscapes, where
the accumulation of chlorine, bromine and
iodine occurs. In relation to iodine, it plays
a lesser role. At the same time, it should be
noted that bromine and iodine are actively
absorbed by organic matter, while iodine is
even more energetic, which contributes to
their concentration in humus horizons [16
-17].

Obviously, the priority absorption of a
certain halogen will be influenced not only
by its increased content in the soil, but also
by the chemical composition of the soil
substrate as a whole.

According to Wallace [18], antagonism
between cations or anions can lead to their
deficiency in plants. According to Bitutsky
[4], competition between elements can
arise already at the stage of their physico-
chemical adsorption by cell walls, while
the bond strength varies greatly from the
nature of ions and their concentration in
the medium. Therefore, the study of the
interaction of halogens when entering
plants from the soil, as well as in the plants
themselves, is of great interest.

Obviously, it is more logical to consider
the competitiveness of bromide and iodide
anions when they enter plants in relation
to fluoride and chloride anions, the gross
content of which in soils is orders of
magnitude greater than bromine and iodine.
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The degree of antagonism between
halogens and the rate of their absorption
by plants was investigated in great detail
by Portyanko [19]. The essence of his
experiments was that young sprouts were
immersed successively in solutions of
halogen analogues in various combinations.
Sodium salts of all halogens of 0.001%
concentration were used. The roots of plants
pretreated with fluoride absorbed 25%
iodine, 50% chlorine and 64% bromine
compared to the control variant. Treatment
of plants with iodine limited the intake of
fluorine to 42%, chlorine to 53%, bromine
to 64%. Bromine treatment limited the
intake of fluorine to 48%, chlorine to 83%,
iodine to 75%.

Plants that were not previously exposed
to halogens served as controls in the
experiments. It follows from the results
obtained that bromine and chlorine are
the strongest competitors, since it is the
bromine treatment that limits the intake of
chlorine into plants to 83%.

Results and discussion. The analysis of
the obtained results suggests that the
antagonism of halogens in the soil is quite
possible. It is most likely between fluorine
and chlorine in relation to bromine and
iodine, as well as between chlorine and
bromine, chlorine and iodine.

In chernozems, antagonism between
bromine and iodine is quite possible in
the upper humus horizons of the soil,
since a sufficiently high content of organic
matter in them plays a priority role in the
accumulation of iodine, as well as bromine
[15-16]. As a result, antagonism may
arise between them for fixing in the soil.
Antagonism between fluorine and chlorine
is unlikely, since these halogens differ
significantly in their behavior in soils and
in their physico-chemical properties.

In sod-podzolic, gray forest and
chestnut (Retisols, Luvisols, Phaeozems,
Kastanozems) soils, the manifestation of
antagonism between halogens is possible,
but this process may be weakly manifested.

This situation, in our opinion, may be due
to the fact that these soils are characterized
by a washing and periodically washing
water regime, which, taking into account
the good solubility of most chlorine,
bromine and iodine salts, do not contribute
to their accumulation, and hence possible
antagonism.

In chestnut soils of Kastanozems, the
content of chlorine and especially bromine
and iodine is very insignificant and even
some moisture deficiency characteristic of
these soils cannot allow them to be bright
antagonists.

Antagonism between fluorine and the
other three halogens in sod-podzolic, gray
forest and chestnut soils is unlikely due
to the significant content of fluorine. In
order to confirm or refute our assumptions,
experimental data are needed, which we
plan to do in the near future.

Antagonism of halogens in plants.
Fluorine and chlorine. In the literature, the
fluoride anion is not considered as a serious
competitor to the chloride anion when
entering plants. Most fluorides are slightly
soluble, therefore, they are mainly in the
bound state in the soil, unlike chlorides, for
which the ionic state is more characteristic
due to the high solubility of their
compounds. A comparison of the mobility
indices of the fluoride anion - (5.74x104
m2cm—1B-1) and the chloride anion -
(7.91x 104 m2 cm-1 In—1) also indicates
that the former is not in favor. Further,
according to Kovalevsky [19], fluorine at
high concentrations in the soil is a barrier
element, and chlorine belongs to the barrier-
free group, which also gives it priority.
And finally, fluorine is always monovalent,
while chlorine, whose valence varies from
-1 to + 7, has a pronounced ability to
oxidize and reduce, which undoubtedly
plays a role in the processes occurring in
the soil. In addition, the fluoride anion is
characterized by a greater tendency to form
complex compounds [21]. The stability of
halide complexes, as a rule, decreases in
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the series F> Cl > Br > [ [22], therefore
many fluoride complexes are stable, do not
gyrolize and weakly dissociate.

In addition to the difference in the
mobility of fluoride and chloride anions,
the hydration of water molecules can also
affect the process of their entry into plants.
The primary hydrate shell of halogens
in aqueous solution contains four water
molecules for fluorine and one for each
of the other halogens [23]. The role of
the diameter of the hydrated ion affects,
according to Sutcliffe [24], the rate of entry
of each individual ion. For this reason,
monovalent ions are absorbed faster than
two and multivalent ones. Based on this,
we believe that the fluorine anion, solvated
by four water molecules, has a larger size
in space compared to the chlorine anion,
therefore it should move slower and be
absorbed by plants less actively. The latter
can serve as an additional hindering factor
in the competition of fluorine and chlorine.

If fluorine and chlorine are considered
from the standpoint of the need for plants,
then chlorine is considered an indispensable
element because of its specific role in
photosynthesis reactions, in nitrogen and
energy exchanges. Therefore, it is no
coincidence that chlorine is in a group of
seven elements (Fe, Mn, Zn, Cu, Mo, B
and Cl), indisputably necessary for plants
[4]. Fluorine does not yet belong to the
elements necessary for plants, at least so
far there is no consensus on this. According
to Kabata-Pendias, the availability of
fluorine to plants usually does not depend
on its total content or the number of soluble
forms [25]. So, taking into account the
selectivity that is characteristic of plants in
the processes of their absorption of various
elements [23, 26], we can assume their
preference for chlorine.

Chlorine and iodine. The few literature
sources regarding the competitive ability
of chloride and iodide anions indicate
that the presence of chlorine in increased
amounts delays the intake of iodine [27-

28]. Moreover, Nazarova [28] cites positive
results of the use of antagonism between
chlorine and iodine in order to increase the
salt resistance of cotton through the use of
pretreatment with iodine.

At the same time, another, opposite
point of view is presented in the literature,
according to which the iodide anion inhibits
the entry of chloride anion into plants. This
point of view is supported by Ilyin [27], who
believes that the absorption of the chloride
anion is more hindered by the iodide anion
than by the nitrate or sulfate anions.

These contradictions can be explained
by referring to the experiments [19], from
which it follows that iodine is concentrated
in the root bark almost three times more
(63.2%) than chlorine (21.2%). So iodine,
dominating the absorption of plants in the
roots, can prevent the entry of chlorine.

According to [24], the absorption of
chloride by plants decreases in the presence
of not only iodine, but also bromine, and
at the same time remains unchanged or
even increases in the presence of nitrates
or phosphates. At the same time, as shown
by Nazarova [28], the antagonistic activity
of iodine ions in relation to chlorine is
several tens of times stronger than that of
chlorine ions to iodine. As a result, despite
the impressive predominance of chlorine
concentration over iodine in the nutrient
medium, the intake of chlorine into cotton
seedlings decreased by 34-40%. According
to the author, iodine has the ability to occupy
active centers faster than chlorine. But it
is impossible to explain this only by the
difference in the mobility of anions, which
is approximately the same for iodine and
for chlorine and is 7.97x 104 m2cm-1B-1
for 1odine and 7.91 x104 m2cm-1B-1 for
chlorine. Churbanov [29] believes that the
atomic mass plays a significant role in the
antagonism between chlorine and iodine,
which is more than three times larger in
iodine (126.9) than in chlorine (35.45).

In our opinion, the antagonism
between these halogens is facilitated by
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the similarity of parameters such as ion
mobility, solvation by a single water
molecule and, possibly, biological features
of plants, some species of which have a
selective feature to absorb and accumulate
iodine under comparable conditions [30]. It
can also be suggested that iodine, having a
larger ionic radius, inhibits the movement
of the chloride anion.

But in any case, the concentration of
iodine in plants is significantly lower
than chlorine. But all these factors, in our
opinion, are leveled in comparison with the
content of halogens in the soil. The huge
difference in the concentrations of chlorine
and iodine (the latter is smaller by orders of
magnitude) suggests a very low probability
that iodine can seriously compete with
chlorine. So in natural conditions, it is
hardly possible to consider iodine as an
antagonist to chlorine.

Chlorine and bromine. There is another
opinion in the literature regarding chlorine
antagonists. The main competitor of the
chloride anion in soils when entering
plants can only be the bromide anion.
Experimentally, it was found that the
absorption of chlorine by barley roots is
not affected in any way by the presence of
fluorides and iodides [31]. They noted only
the effect of bromides.

A study on living roots using labeled
atoms revealed that the main competitor for
the bromide anion, which is a substrate, is
the chloride anion [32].

Much later studies [33] devoted to the
kinetics of competitive inhibition of a
number of anions on the roots of wheat,
barley and rye also showed the presence
of inhibition of the transport of chlorine
by bromine and bromine by chlorine and
the absence of it in nitrate, sulfate and
phosphate anions in relation to those.

Other researchers hold a similar view on
the possibility of partial replacement of the
chlorine needed by plants with bromine,
the excess of which is toxic to them [25].
The experiments conducted by Portyanko

[19] also indicate a serious antagonism
between chlorine and bromine: treatment
of plant roots with 0.001% sodium bromide
solution limited the intake of chlorine by
83%, which is the highest indicator in his
experiments.

It is obvious that the antagonism in
this case is due to the proximity of some
properties of these anions, such as mobility,
solvation by the same number of water
molecules, the close magnitude of ionic
radii (Br-0.195 nm; C1-0.181 nm) and may
be a similar mechanism of their transport to
plants.

In addition, as Wallace established [18],
the intensity of bromine anion intake,
depending on the concentration in the
solution, is linear, which means thata tenfold
increase in the external concentration also
leads to a tenfold increase in bromine
intake into plants. The discovered direct
dependence of incoming bromine in plants
can play a certain role in the competition
of bromine and chlorine in the processes of
their transport to plants.

However, it should be noted that some of
these data were obtained using KBr solution,
as in Wallace [18], or bromine isotopes, as
in Epstein and co-author [32]. We have
not found evidence of the dominance of
bromine over chlorine in plants under
natural soil conditions as a result of their
antagonism. Moreover, comparing the data
on water-soluble forms of bromine (from
trace amounts up to 3 mg/kg) and chlorine
(18.8-54.9 mg/kg), the most accessible to
plants found by us in the soils of Western
Siberia and used in agriculture, we saw
that the concentration of chlorine is one or
two orders of magnitude higher, therefore,
only chlorine can seriously compete with
bromine when they enter plants. The
implementation of the opposite option, in
our opinion, can occur only in soils located
in the zone of industrial enterprises, in the
emissions of which bromine compounds
are present, and contaminated with it at the
level of chlorine or at least close to it.
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The need for chlorine in plant nutrition
has long been established. At the same
time, some new aspects of the role of
chlorine in this process are also discussed
in the literature. Novak and co-author [33]
made several assumptions: firstly, chlorine
in a cell can perform an energy-saving
function; secondly, plants in whose cells
the storage vacuole has a relatively large
size can respond positively to a relatively
high chlorine content in the composition of
mineral nutrition; and last, in the presence
of chlorine, it will be more active synthesis
of neutral organic substances. All this can
contribute to the priority absorption of
chlorine by plants. Similar studies regarding
the role of bromine in plant nutrition are
not yet available. Thus, in barley roots,
the absorption of CI- is not affected in
any way by the presence of other halide
anions, F and I, although Br- competitively
suppresses this absorption [31].

Bromine and iodine. There is also
antagonism between bromine and iodine
when they enter plants, as follows from the
experiments of Portyanko [ 19]. Pretreatment
of the roots with bromine limits the intake
of iodine to 75%, and in reverse order —
to 64%. However, in natural conditions,
attention is not paid to the antagonism of
bromine and iodine due to their low content
in soils. Perhaps for the same reason, there
are no model experiments, although in soils
of reduced relief elements in the south of
Western Siberia, where the bromine content
is noticeably higher than in zonal soils, it is
worth paying attention to.

Bromine 1s a vital element, but in excess
amounts it can have a harmful effect on
all living organisms. Bromine can be very
toxic to plants, since it is able to replace
the chlorine necessary for them, as well as
affect changes in the permeability of cell
membranes [34-35]. According to [36],
the increasing iodine deficiency observed
today in many countries is associated
with the accumulation of bromine in
the environment. Bromine is one of the

strongest competitors of iodine for the
active centers of enzymes [1] and is able to
prevent its absorption [37].

Accumulating in plant cells, the element
changes its forms of location: instead of
inorganic salts found in soils and waters,
it occurs in plants in the form of complex
organic compounds [16].

The biological effect of bromine is
twofold: on the one hand, the element is
essential, on the other, it can be toxic.

Fluorine and iodine. The experiments of
Portyanko [19] revealed a rather noticeable
competition of fluorine and iodine when
entering plants. When pretreating plant
roots with fluoride, only 25% of iodine
is absorbed by them, and when plants
are treated with iodine, 42% of fluoride
is absorbed by them. In our opinion, the
blocking of iodine intake by fluorine in
plants in this experiment can be explained
as follows. Since the roots of plants were
initially impregnated with fluorine, iodine
could not simply compete with fluorine due
to the large difference in chemical activity,
which results in a very low percentage of
its absorption. However, it is impossible
to say unequivocally whether this is the
case in reality. Probably, the degree of
antagonism between fluorine and iodine
would be different with their simultaneous
application. The more active absorption of
fluorine can be explained by relying on the
chemical properties of halogens, primarily
their activity. Fluorine displaces iodine
from the roots according to the fact that in
the F — Cl — Br — I series, the total energy
released during the transition of its atom
from the usual state to the hydrated one
decreases, so each halide is able to displace
all its halogens from their compounds to
the right.

At the same time, the question arises,
why did fluorine not completely displace
iodine from the roots of plants, with which
they were pretreated? It would seem that a
very significant difference in their chemical
activity should contribute to this, but the
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plants absorbed a little less than half of
the fluoride introduced. It is obvious that
part of the fluorine could be absorbed by
the roots of plants due to the insufficiency
of iodine for them, the other part due to
the high chemical activity of fluorine can
be bound as a result of various metabolic
reactions. The impossibility of complete
displacement of iodine by fluorine from
the roots, apparently, can be explained by
the fact that part could have been absorbed
by the roots of plants already quite firmly
before fluorine began to act. Either iodine
was already involved in the metabolic
processes going on in the roots, and
therefore fluorine could not be absorbed
by 100%. It is worth noting that in all the
experiments set by Portyanko, there was
not a single case of a complete replacement
of one halogen with another.

Conclusion. Obviously, the priority
absorption of a certain halogen anion will
be influenced not only by its increased
content in the soil, primarily mobile forms,
but also by the chemical composition of
the soil substrate as a whole. In particular,
the increased calcium content in the soil
can inhibit the entry of halogens such as
fluorine and chlorine due to the formation
of fluorides and calcium chlorides and
will not prevent the entry of bromine and
iodine into plants. Calcium fluoride is a
very poorly soluble compound, and the
solubility of the anhydrous salt CaCl2 is
2 and 3 times lower than the solubility of
calcium bromide and iodide, respectively.

In addition, it is known that the number
of individual ions absorbed from a complex
nutrient solution is largely determined not
so much by the absolute concentration
as by the ratios between these ions in the
nutrient solution [38]. In this case, based
on our results on the water-soluble form of
halogens in the soils of the south of Western
Siberia, we can conclude that chlorine
predominates not only in absolute content,
but also in relation to other halogens.

The competitive ability when they enter
plants will undoubtedly be influenced
by the reaction of the environment. For
example, in conditions of acidic reaction
of the soil environment, when the intensity
of bromine and iodine migration dominates
the accumulation process, their influx to
the root system will be weakened, while
in alkaline conditions it will significantly
increase.

Udovenko's experiments [9] showed
a decrease in the absorption intensity of
chlorine labeled with the 36CI radioisotope
in the presence of a number of trace
elements, such as boron and molybdenum.
In this case, if the soil is enriched with
these microelements, in particular boron,
the intensity of chlorine absorption by
plants should decrease. Since the vast
territory of the south of Western Siberia,
according to studies [39], is a zone of boron
salinization, the situation with the influence
of boron can be realized in this territory. As
for molybdenum, it can be assumed with a
high degree of probability that it will not
be able to compete with chlorine and affect
the intensity of its absorption by plants.
This assumption is due to its relatively low
content in the soils of the south of Western
Siberia. In general, in the south of Western
Siberia, the concentration of molybdenum
in soils 1s 3.5 mg/kg [39], in the background
area in Southern Vasyugan -2.9 mg/kg [41].
According to our data, in loess-like loams,
the most common soil-forming rocks of
the Ob-Irtysh interfluve are 4.7 mg/kg [4].

Thus, selectivity in the absorption of
certain macro- and microelements from the
soil, characteristic of plants, contributes
to their absorption of certain elements in
a certain quantitative ratio. At the same
time, as mentioned earlier, the issue of
the antagonism of halogens to the soil and
when they enter plants has been studied
extremely poorly.

The absence in the literature of studies
of the conjugate study of different pairs of
halogens for the same crops and natural
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vegetation does not allow us to estimate
their mass flow in the soil-plant system
and calculate the optimal ratio. It has long
been known that a violation of the correct
ratio between individual chemical elements
both in the external environment and in the
human and animal bodies can be the cause
of their increased morbidity. For example,
some researchers admit that with the
predominance of fluorine over iodine in the
external environment, the intensity of the
goiter endemia also changes in the direction
of strengthening. Moreover, it was found
that dental fluorosis occurs together with
an increase in the thyroid gland [45].

To solve the problem of the ratio of
chlorine and bromine, comprehensive
studies of the bromine content in soils and
plants, its effect on vegetation, as well as
the development of all necessary regulatory
documents regulating its content in natural
objects are necessary.

A few words should be said that
antagonism exists not only between
halogens, but also between halogens and
other elements. For example, pathology
in the functioning of the thyroid gland is
observed not only in provinces with a low
iodine content, but according to Kowalski's
research [45] depends on the cobalt content,
as well as on the ratio of these elements in
the geochemical environment. Moreover,
the lack or excess of manganese inhibits the
synthesis of iodized thyroid compounds. In
tropical soils, iron oxides can reduce the
mobilization of iodine and its availability
to plants [45].

Thus, with regard to halogens necessary
for the normal functioning of living
organisms, there is still a lot of antagonism
that has not been studied in the problem,
which should be given serious attention.
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Tonvipakma 2anozenoepoin yHcane onaposvly
ocimoikmepze eHy Ke3iHoezi AaHmo2oHU3IMI

AHnoamna

Byn Maxganaoa monwvipaxma-
&bl 2anoceHoepiiy  AHMALOHUSMI  JicaHe
onapovly  ocimoikmepee eny Ke3inoeei
Maceneci  MAKbLIAHAODL. Anumaeonusm
MONbIPAKMAZbL XUMUSIGIK — dN1eMenmmepoiH,
COHbIH iwinde  2anoeeHoepoin esapa
apexemmecyitiy oip  mypi peminoe
01apobly ocimoixmepoe  MaAnUbBLILIELIHA
Hemece — apmulK  OONYbIHA JIKETYI MYMKIH.
Olimkeni, aHMA2OHU3M  2A102€H  AHUOH-
O0apuiHbIY — KeludIip  Kacuemmepiniy HCaAKblH-

OblEbIMEH aHblea./Za()bl, Mmblcaiivl,
aHMOHAAP/bIH KO3FaFbILLTbIFbI, CY MOMEKY-

nanapblHbly  6ipAeii  CaHblHbIY  epiciwmizi,
UOHOBIK — paouycmapovly — MOmepi  JHcoHe
onapowvi oecimoikmepee macwvimanoay

mexanusmi 601yl MYMKIH.

Tanocenoep (pmop, xnop, oOpom dicone
1100) mipi opeanuzmoepee Karicemmi Maybl30bl
MUKposremenmmepoiy  Oipi  Oorvin  ma-
ObLIAOb. OpvinOanzan wiony Xiop MeH
00  KOHYEeHmpayuscColHblY  aumapivlKmati
AUbIPMAWBLILIZLIHA  OAULAHLICMbL  (COHRLICHL
aselpax) madbueu cazoauda Uuood Xi0pMEH
aumapnvikmail bacexenecyi ekimanai exeHiH
ceHimoi mypoe kepcemedi. Xnopuo nen Opo-
MUO  AHUOHOAPbL APACLIHOARLI  AHMASOHUM
BIKMUMALObievl  dcogapuvl.  bizoiy  ouvimwlz-
wa, Oyn wvl2apulHObLIAPLIHOA Opom  bap
Jcone  Monvipax xaop Oeyeeuindezi  Opom
KOCHLILICIAPLIMEH 1ACTAHEAH OHEPKICINMIK
KoCInopuiHoap  aumMagelH0d  OPHANACKAH
monvipaxmapoa mymxin. Tonvipakmagvl dpom
MeH Uo0mbly, acipece UOOMbIY CANbICMbID-
Mansl mypoe moemeH O0nYblHA OAULIAHbICTbL
01apobly  MONBIPAKMAZbL JCIHE CIUKeCTHUE
ocimMOikmepoesi aHmMAa2OHUIMI Mypaibl aunmy
KUDIH.

Dmopea xenemin Ooncak, ouvly dacka ea-
Jl02eHOepMen CalbICMbIp2anOa MonbipaKmazsl
menuepi maxcumanovl (wamamen 200-500 me/
Ke). @mopovly Oipxamap UIUKA-XUMUSLTLIK
Kacuemmepi 00UbIHWA OACKA 2A102€HOEPOCH
epeKueneHeminin JHcane 01apobly apacblHOAbl
anmaeonusm Oipwama Kublh 0OOIYbl MYMKIH
eKeniH ecme YCmazau JHCoH.

TYRIHGI co30epi: canozendep (hmop, xnop,
Opom, 1100), aHma2oHU3M, MONLIPAK, 6CIMOIK.

Mamepuan 6acnasa 25.05.23 mycmi

Anmazonusm 2anozenoe 6 nouee u npu
nocCmynjieHuUu UxX 6 pacmenui

Annomauus

B oannoii cmamve obcyscoaemes npobrema
AHMA2OHUMA 2ATI02EHO8 8 NOYEe U NPU NOCHY-
naeHuu ux 6 pacmenust. AHMazoHusM Kax 0oun
U3 U008 B3AUMOOCUCEUS XUMUYECKUX Tle-
MEHMOB 8 NOYEe, 8 MOM YUCTE U 2AN02EHO8, MO~
Jrcem npusecmu K ux oehpuyumy uiu uzoblmky 6
pacmenusix. Beob anmazonusm onpeoensiemcs
OUBOCMBIO HEKOMOPBIX CEOUCME AHUOHOE 2a-
JI02eH08, MAKUX KAK NOOBUINCHOCTb AHUOHOS,
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MOJIeKYl 800bl, BENUYUHOU UOHHBIX PAOUYCO8 U
Modicem OblMb MEXAHUIMOM UX MPAHCNOPMA 8
pacmeHusl.

Tanozenwvt (pmop, xaop, 6pom u iiod) om-
HOCAMCS. K YUCTY BANCHEUULUX MUKPOIIeMEH-
mMo8, HeoOXOOUMbBIX OISl IHCUBLIX OP2AHUZMOS.
Buinonnennuiii 0630p nosgonsiem ¢ yeepeH-
HOCMbI0 NPeOnoNoHCUMb, YMO U3-3a 3HAYU-
MENbHOU PA3HUYbL 8 KOHYEHMPAYUsAX X10pa U
tiooa (nociedHe2o Ha NOPsAOKU MeHblie) 8Ps0
JU U008 eCMeCmEeHHbIX YC0BUAX MOJCem Co-
cmagums cepbe3nyio KOHKypeHyuio xaopy. bo-
Jlee 8eposimen aHMAa2oHU3M MeHCcOy XI10puo- u
opomuo-anuonamu. Ilo nawemy mnenuro, 5mo
B03MOJICHO 8 NOUBAX, PACHONONCEHHBIX 8 30He
NPOMbBIULTEHHBIX NPEONPUAMULL 8 8bIOPOCAX KO-
MOPBIX NPUCYMCm8yem 6pom, U no4ebl 3a2ps3-

Henvl COeOUHeHUAMU OpomMa HA YPOoGHe XAopd.
Bsudy omnocumenvrno Hu3K020 codepicanusi 6
nowgax opoma u 1ood, 0cobeHHo 11oda, MmpyoHo
2060pumb 06 UX AHMALOHUZME 6 NOUBAX U CO-
0MEEMCMEEHHO 8 PACEHUSIX.

Ymo kacaemcs ¢pmopa, mo e2o codepoica-
HUe 8 Nouge 8 CPABHEHUU C OCTATbHLIMU 2a-
no2eHamu makcumanvhoe (npumepro 200-500
me/ke). Ipu smom ciedyem umems 6 uody, Ymo
¢dmop no yeromy psaoy QuauUKO-XUMUUECKUX
CBOLICME OMAUHAEMCsT Om OpPY2UX 2al02eH08
U GHMASOHUM MENCY HUMU MOdicem Oblmb He-
CKONLKO 3ampyOHeH.

Knrwoueswvle cnosa: canocenvt ((hmop, xaop,
Opom, 1100), aHmazonusm, noYed, pacmeHusl.

Mamepuan nocmynun 8 pedaxyuio
25.05.2023
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AHoamna

Byn orcymvicka Exidacmys Kanacvimvly dcexe MeHulieinoe2i yi Kycmapulibly 9KMO HCoHe
SHOONapasummepin sepmmeyee 6aAcmvl MaKcam Kouvliovl. 3epmmey 0apulCblHOa MAYblK Cbl-
HAMANAPLIHAH Yl mypiai Kypm scymvipmracel 0onindi. Convimen xamap 3Kmonapasummep-
ee 3epmmezende Menopon gallinae keneci anvikmanowvl. Yii Kazoapvinan roinedopH adicimen
KYC Ha2ICICIH 3epmmey Hamudicecinoe Amidostomum anseris JHcymvlpmracsl maowliosl. Yipex
Haoicicmepinen sumepusinap anvikmanovl. Con cebenmi andvin any wapanapvl Kapacmuipolibin
emoey aconodapsl kepceminoi. I enbmMunmosoapea Kapcol Hcaubliblm JHeepoi atl CaliblH 632ephiy
Kaoicem. [ enomunmosoapovl  anodvlH any yulii O0e2elbMUHMUSAYUAHbL  KbICd, KYCMblH
ACYMBIPMKANAY YaKbimMbl OAcmaneanea Oelin Jicypeiseen dicoH. Kycmul koxmemee 2eibMuHm-
mepoen masanagan sHcon. Kyc aynacvin masa ycmay xepex, ail caulvli Kycmul Kymemin 3ammap-
Obl bicmulK cymen Katinamy xepex. Kyc xopanapoagvl xunapowvl yaxwimoinel wwvieapy xepex. Yi
KYCmapulubly Jcadativl Kycmapoan Konme2en aypyiapmen 3aKbiMOaiImMaybl Yulin, onapobvl Jica-
bativl Kycmapoaw anvic sHcepoe YCmay Kaxicem.

TYRIHAI co30ep: napazum, cenomunmos, sepmmey, JHCYMbIPMKA, CoIHAMA, MAYbIK, KA3, YUPEK

Morig Motig Moarid Martia Martia Moatidg Matig Moatig Marig Maria Martia Martid
Mortig Maria Moatid Marie Moatid Marie Moarid Moartiga Moartie Moartin Martie Mortig
Motidg Martia Marid Matid Martia Marig Matig MariH.
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Cpaenumeﬂbnaﬂ xXapakmepucmuka IKmo-u 3H00napa3umoe
oomauwiHux nmuy 6 HaCmHblX CeKmopax 2. 3Ku6acmy3

AnHomauus

s smoti pabomul 6viia nocmasnena 2na8Has yelb UCCIe008aHUs IKMO-U IHOONAPAZUMOE
OOMAUIHUX NIMUY, HAXOOAUWUXCS 8 YACMHOU cobcmeeHHoCcmU 2opoda Dxubacmysa. B xode uc-
cnedosanus uz npoowl Kyp OuLiu omobpansl mpu pasuvix suya yepeeil. Kpome moeo, npu uccie-
dosanuu Ha sxmonapazumsl oonapyicen kieuy Menopon gallinae. B pe3ynomame ucciedosanus
Kana nmuyvl Memooom Qroanebopra y 0omawnux ycetl 0vlio oonapyxceno suyo Amidostomum
anseris. M3 ymunuvlx ghexanuil gvisignenuvl stmepuu. B ceszu ¢ smum oviiu paspabomanvl u npose-
Oenvl npopunakmuueckue meponpusmus. [Ipomue 2e1bMUHMO308 HEOOXOOUMO eHCEMECAUHO Me-
Hamov nacmouwa. /s npo@puaaKmuK 2enbMUHMO308 0e2elbMUHMU3AYUIO Cledyen NPpoBoOUnib
3UMOI, 00 HACMYNIeHUsl BpeMeHU suyekiemKku nmuysl. [lmuyy ciedyem ovuwams om 2e1bMun-
mos na gecuy. Ilmuuuti 08op dondcer co0epIHCAmcsl 8 YUCIOMe, eNCeMECIUHO NPOOYKMbL YX00d
3a nmuyetl Xxe0OX00UMO KUNSAMums 20psuell 6000, a MAKICe C60eBPEMEHHO Gbl8O3UMb HABO3 8
nmuyHuKax. /[ns mozo, umobvl 0omauiHue NMuybl He ObLIU NOPAICEHbL MHO2OYUCTEHHbIMU O01e3-
HAMU, UX HYIHCHO COOEPACAMb 80AIU OM OUKUX NIMUY.

Knrwouesnle cnosa: napazum, 2enbMunmo3s, ucciedosanue, suyd, npooda, Kypol, 2ycu, VMK

Comparative characterization of ecto and endoparasites of poultry in private sectors of
Ekibastuz

Summary

For this work, the main goal was to study ecto and endoparasites of domestic birds that
are privately owned by the city of Ekibastuz. During the study, three different worm eggs were
selected from a sample of chickens. In addition, the mite Menopon gallinae was detected during
the study for ectoparasites. As a result of the study of poultry feces by the fulleborn method, an
egg of Amidostomum anseris was found in domestic geese. Eimeria was detected from duck feces.
In this regard, preventive measures were developed and carried out. Against helminthiasis, it is
necessary to change pastures monthly. To prevent helminthosis, deworming should be carried
out in the winter, before the time of the bird's egg. The bird should be cleaned of helminths in the
spring. The poultry yard should be kept clean, and the poultry care products should be boiled with
hot water every month. It is necessary to export manure in poultry houses in a timely manner. In
order for domestic birds not to be affected by numerous diseases, they must be kept away from
wild birds.

Keywords: parasite, helminthosis, research, egg, sample, chickens, geese, ducks.
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OBPA3EIl K O®OPMJIEHUIO CTATEN

MPHTMU: 34.29.01

Bausinue MeaIMKO-IK0OJIOTH4ecKoro ¢gakTopa cpeabl Ha pa3BUTHE
CHH/IPOMA CyXOTIo0 IJIa3a y JIMIl, padoTalIUX HA MPOU3BOJACTBE
(mo ITaBsiogapckoii o01acTh)

B.E. Kapumosa, A.C. Pama3zanoBa
Tlasnooapckuii nedacocuueckuul ynusepcumem, 2. Ilasnooap, Kazaxcman

Annomauusn

Ipoananusuposansvl paxmopul cpeosi, erusAOWUe HA PA3GUMUE KCUHOPOMA CYX020 2a3a» Y
Hacenenus I[lasnodapckoui obnacmu, pabomarowjeeo Ha npouzsoocmee. Paccmompenvl ocoben-
HOCMU BIUAHUSL OKPYJHCAlowell cpedbl Ha Uy, pabomarnwux Ha npousgoocmese no 08ym napd-
Mempam. pabomaiowux Ha ceie, ¢ eopode U no eospacmuomy napamempy. Onpedeneno, ymo
cyujecmeyem 63aumMocesizb Medxicoy GIUAHUEM IKOT0SUYECKO20 (akmopa cpedvl Ha pazeumue
CUHOpOMA CYX020 21a3a y auy, pabomarowux Ha npouzsoocmee. Ilposeden memoo ankemupo-
8aHUs Y dHcumenell UCCIedyemMo2o pecuonda. Beidenenvl obwue oannbie no 3a2psa3HeHUd ammoc-
peproco 6o3dyxa no 2. Ilagnooapy, 6 cesasu ¢ SMum Mbl UCHOIL30BANU MOLLKO NOKA3AMeENU No
63GCULCHHBIM BEUECEAM. YCMAHOBNIEHO, YUMo HA pa3gumue CUHOPOMA CYX020 21a3a Y HAceleHUs
2. Ilasnooapa u Ilasnooapckoii obnacmu enusiom 6 OOAbuLell cmeneHu MeoOUKo-3K0I02UYeCKUue
gaxmopwl cpedbi.

Knrwouesvie cnosa: cunopom cyxozo 2naza, 0manbMono2ust, Cle3Hdas NieHKd, c1e30npooyK-
yust, paxmopul cpeowvl, 3azpaznHenue 6030yXd, AHMPONOLEHHOE 8030elCmale.

Texct Tekct TekeT Tekct Teket Texkct Teker Texct Teker Texcet Teket Texct Tekct
Texcr Texcr Texct Teker Texkct Texct Texet Tekctr Texct Teker Tekct Texct Tekcet
Texcr Texcr Texct Teker Texkct Texct Texet Tekctr Texct Teker Tekct Texct Tekcet
Texct Teket Teket Teket Teket Teket Texet Texket Tekcr.

Cnucok ucnonb306anHbIX UCIOYHUKOS
1. Honynun I'C., Cagonoséa T.H., Ilonynuna E.I. Huepghepenyuanrvnas ouacnocmuxa
U 1eyeHue pastuuHbIX hopm cunopoma «cyxozo enaza» //' B co.: Cospemennvie memoost OUazHo-
CmuKU u jederus 3aoonesanutll ciesuvix opeanos. — M., 2005. — C. 241-246.
2. Revich B.A. Environmental pollution and health of the population//Introduction to
ecological epidemiology. — M., 2001. — P. 224-230.

References
1. Polunin G.S., Safonova T'N., Polunina E.G. Differencial 'naja diagnostika i lechenie
razlichnych form sindroma “suchogo glaza” // 'V zb.: Sovremennye metody diagnostiki i lechenia
zabolevaniy sleznych organov. — M., 2005. — S.241-246
2. Revich B.A. Environmental pollution and health of the population//Introduction to ecological
epidemiology. — M., 2001. — P. 224-230.



BUOJIOTMYECKUE HAYKHN KA3ZAXCTAHA Ne3, 2023

Onoipicme ncymoic icmeimin a0oamoapoviy Kyp2aK Ke3 CUHOPOMBIHBIH OAMYbIHA
OPMAHBIH, MEOUYUHATIBIKIKO02UATBIK (hakmopuinbiy acepi (I1asnodap oodnvicol Goiivinuia)

Anoanma

Onoipicme  oicymvic  icmeumin  Ilasnooap oOnvicbl  MYPLIHOAPLIHGIY — «KYpEaK KO3
CUHOPOMBIHBIHY 0aMYbIHA acep ememin opma haxmoprapel mandanovl. Kopuwazanu opmaruiy
6HOIpicme JcyMblC icmelmin adamoapea exi napamemp OOUbIHUA dcep emy epeKulenikmepi
Kapacmuipuliovl: aybliod, Kaiaoa HCYMblC icmeumin dcone OHOIpicme dHCyMblc icmeumin
aoamoapovly Kypeax Ke3 CUHOPOMBIHbIY OdMYbIHA OPMAHbIY MEeOUYUHATBIKIKOAOSUSLIbIK
gaxmopuinviy acepi (Ilasnodap obnvicel botviHwa) Aydanma OnOipicme JHCYMbIC iCMelumin
Iasnooap o0b6avickl MYPLIHOAPLIMGIY (KYPRAK KO3 CUHOPOMBIHBIHY OAMYbIHA 2cep ememin
opma gaxkmopnapvl mandanowvl. Kopuwagan opmamnsly oHOIpicme JCYMbiC icmetimin adamoapea
exi napamemp OOUbIHWLA 2cep emy epeKulenikmepi Kapacmulpbliovl: aybliod, Kaiaod HCYMbIC
icmeumin Jcone Jcac wamacevl OoubIHUwA. OHOIpicme HCYMbIC icmelumin adamoapovly KYpear
KO3 CUHOPOMUIHBIY OAMYbIHA OPMAHBIY IKONOSUSIBIK (PAKMOPBIHbIY 2Cepi apacbiHiazbl 63apa
baunanvic b6ap exenoici aHbIKMAaL0bl. 3epmmenemin auMaKmuvly MYPLIHOAPLIHAN CAYATHAMA
JHCypeizy a0ici Hcypeizinoi.

TYRIHAI co30ep: Kypeak k63 CUHOPOMbL, OPMATLMONO2US, HCAC NILEHKACHL, HCAC OHIMI, Opma
gaxkmoprapsl, ayaHvly 1aCManybl, AHMPONo2eHOIK acep.

Influence of medical and environmental factors on the development of dry eye syndrome
in people working in production (on Pavlodar region)

Summary

Environmental factors affecting the development of «dry eye syndromey in the population of
Pavlodar region working in the workplace have been analyzed. The peculiarities of environmental
impact on persons working at work by two parameters: rural, urban and age parameters are
considered. It has been determined that there is a relationship between the effect of environmental
factor on the development of dry eye syndrome in persons working in the workplace. The
questionnaire method was carried out in the inhabitants of the investigated region. General
data on atmospheric air pollution for Pavlodar have been identified, in this regard we used only
indicators on suspended substances. General data on atmospheric air pollution for Paviodar
have been identified, in this regard we used only indicators on suspended substances.

Keywords: dry eye syndrome, ophthalmology, tear film, tear production, environmental
factors, air pollution, anthropogenic impact.
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SAMPLE FOR PREPARATION OF ARTICLES

IRSTI: 34.29.35

Powdery mildew fungi Phyllactinia suffulta Saccardo f. oxycanthae Roum,
found in shrub stands of Crataegus oxyacantha L. in the city of Temirtau

A.Zh. Beisembay
E.A. Buketov University of Karaganda, Karagada, Kazakhstan

Summary

The article contains of data on the study of the species composition of powdery mildew fungus of
shrub stands growing on the streets of a large industrial city of the Karaganda region (Temirtau).
There are metallurgical, mining, chemical industrial enterprises: ferrous metallurgy enterprises
of JSC «ArcelorMittal Temirtauy, chemical JSC «Temirtau electrometallurgical combiney,
LLP «Ecomineralsy, construction JSC «CentralAsia Cementy, heat and power industry, as well
as a well-developed transport network, etc. in Temirtau.

Conducting a detailed taxonomic analysis, the original literature data were revised and modern
taxonomic and nomenclature changes were taken into account. The habitat and geographical
distribution of species belonging to this genus within the city were clarified.

Information is given on the determination of the phytopathogenic fungus Phyllactinia suffulta
Saccardo f. oxycanthae Roum, as well as the host plant-a shrub of the species Crataegus
oxyacantha L.

Keywords: phytopathogenic fungus, host-plant, powdery mildews, Erysiphales Crataegus
oxyacantha L., Phyllactinia suffulta Saccardo f. oxycanthae Roum.

Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text
Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text
Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text
Text Text Text Text Text.
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2. Argiielles-Tico, A., Kiipper, C., Kelsh, R.N., Kosztolanyi, A., Székely, T, van Dijk, R.E.,
2016. Geographic variation in breeding system and environment predicts melanin- based
plumage ornamentation of male and female Kentish plovers. Behav. Ecol. Sociobiol. 70, 49—60.
https://doi.org/10.1007/s00265-015-2024-8.

Temipmay Kanacwvinoazot Crataegus oxyacantha L. oymanet ezicmepinoe Ke3oecemin
akynmax canvipaykynakmapuot Phyllactinia suffulta Saccardo F. oxycanthae Roum

AHnoamna
Maxanada Kapasanowt obnvicvinuly ipi onepracinmik Karacvinoly (Temipmay K.) kewenepinoe
ocemin bymanvl e2icmepiniy akynmax CayblpaykyiaKxmapulHuly mypiiK KYpamvii 3epmmey my-
panvl depexmep oap. Temipmayoa Memaniypeusivly, may-KeH, XUMUsIblK OHEPKICIN KaCInopulH-
oapvl opnanackan: «ApcenopMumman Temipmayy AK xapa memaniypeust KaCinopulnoapbl,
«Temipmay anexmpomemannypeusiivik Komounamol» AK xumus KacinopviHoapwl, « IKOMUHEPALCY
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JKUIC, «l]enmpanAzus Llemenmy KYpolavlc KoCINOPbIHOAPYL, JHCHLTY IHEPLeMmUKa OHEpKaCioi,
COHOAU-AK KONIK MHCenici KeHiHeH 0amMblean dcane m. 0.

Ezoiceti-meeoicetini makcoHOMUsLIbIK Manoay jHeypeizy yuin 6acmankl 20ebu depexmep Kauma
Kapanvin, Ka3ipei 3aManebl MAaKCOHOMUSLIBIK JCIHE HOMEHKAAMYPATLIK o32epicmep ecKepiiol.
Kana iwinde ocvt mygvimea sxcamamoii mypiepoiy, mipuwiiiK emy opmacvl MeH 2e02pagusiivlk
Mapaysl HAKMuLIAHODL.

Phyllactinia suffulta saccardo F. oxycanthae Roum ¢pumonamoeenoix canblpayKyiaKmapvin
anviKmay mypanvl agnapam Oepineen, convimen Kamap, uenix ocimoixk — Crataegus oxyacantha
L. Byma mypi.

TYRIHAI co30ep: (umonamozendix canbipaykyiak, oCimMOIK-ueci, akyHmak CayblpayKyiaK-
mapul, Erysiphales Crataegus oxyacantha L., Phyllactinia suffulta Saccardo f. oxycanthae
Roum.

Myunucmo-pocanwie cpuodnt Phyllactinia suffulta Saccardo f. oxycanthae Roum,
ecmpeuaioujuecs y KyCmapHukossix nacaxcoenuii Crataegus oxyacantha L. ¢ 2. Temupmay

AHHOmMauus

Cmamus codepoicum Oannvie 00 UCCTEO08AHULL BUAOBO2O COCMABA MYUHUCO-DOCAHBIX
2pub08 KyCmapHUKOBbIX HACANCOCHULL, NPOUSPACTNAIOWUX HA YIULAX KDYIHO2O0 HPOMBIULEHHOZO0
eopooa Kapazanounckoii oonacmu (e. Temupmay). B Temupmay pacnonoosicenvt memannypeuye-
cKue, 20pHo00OvBIsaIOWUe, XUMUTeCKUe NPOMbILULEHHbIE NPEONPUSMUS: NPEeONpUsUsL YePHOU
memannypeuu AO «ApceropMumman Temupmayy, xumuuecxou AO « Temupmayckuti snekmpo-
memannypeuveckuti komounamy, TOO «Okomunepancy, cmpoumenvhon AO «llenmpanAsus
Llemenmy, mennosnepeemuueckol NPOMbIULEHHOCIU, A MAKICe WUPOKO PA36UMdA MPAaHCnopm-
Has cemw u Op.

s nposedenus 0emanbHo20 MAKCOHOMULECKO20 AHAIU3A ObLIU NepecMOmpeHvl UCXOOHbLe
aumepanmypHvle OaHHbIe U YUMeHbl COBPEeMEHHble MAKCOHOMUYECKUe 1 HOMEHKIAMYPHbIE U3Me-
Henus. Bvliu ymounenvl apean obumanus u 2eocpaguueckoe pacnpeoeieHue U008, OMHOCAUUX-
Cs1 K 9momy pody, 8 npeoenax 2opood.

Hana ungopmayus 06 onpedenenuu Gumonamozennoco epuba Phyllactinia suffulta
Saccardo f. oxycanthae Roum, maxoce pacmenus-xossuna — xycmapuux euoa Crataegus
oxyacantha L.

Knrwouesvie cnosa: ¢umonamocennviti  2pudb, pacmeHue-Xo3auH, MYUHUCMAS —pocd,
Erysiphales Crataegus oxyacantha L., Phyllactinia suffulta Saccardo f. oxycanthae Roum.
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