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OIIEHKA ITPOJIYKTUBHOCTH TPABSIHUCTOM PACTUTEJIbHOCTH JIMMAHA YPAJIO-
KYITYMCKOH OPOCHTEJIbHO-OGBOTHUTEJILHON CUCTEMBI
B 3ATIAJTHO-KA3AXCTAHCKOM OBJIACTH
ASSESSMENT OF PRODUCTIVITY OF HERBACEOUS VEGETATION OF THE
ESTUARY OF THE URAL-KUSHUM IRRIGATION AND IRRIGATION SYSTEM IN THE
WEST KAZAKHSTAN REGION

AHHOTALIUA
B cratbe mpencraBiieHbl pe3yJbTAThl H3YYCHHs BHUJOBOTO M KOJIWYECTBEHHOTO COCTaBa
PACTUTEIBHOCTH JIMMAHA, BIMSHHUS HOPM 3aTOIUICHHS Ha YPOXKAHHOCTh M MUTATENBHOCTH 3EJICHHOM
MAacchl KopMa.
VYuacrok smMmaHa mpeacTtaBieH Qopmarmeii MuoronerHux 3nmakoBeix (Elytrigia répens,
Beckmannia eruciformis) ¢ o0mmM npoeKTHBHBIM MOKpbITHEM Ooiee 80%.
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[InoTHOCTE TpaBOCTOS yBENWUMBAlach, OT TIOBBILICHWS HOPMBI 3aTOIUICHWS, HA BceX 0Oe3
WCKIIOYEHHS BapHaHTaxX M BMECTE C TEM MOBBIMIAs KOJIMYECTBO 3JTAKOBBIX DPACTEHHH, Hauboiee
LEHHbIX B KOPMOBOM OTHOIIEHHMH. boinblliee 4YHCIO 3/1aKOBBIX TpaB OBUIO JOCTUTHYTO TIpU
MaKcHManbHOH HopMme 3aTommenus (4000-4500 m*ra) — 974,0 mr./M?, ToKa3aB mnpubGaBKy
OTHOCHTENFHO ydacTKa Oe3 3aTorlenus Ha 718 mr./M’. Ha BapuanTe ¢ HOPMOH OpOIIEHHS
3500-4000 ™°/ra, NPy  KOJIMYECTBEHHOM IIOKa3aTelie 3JIaKOBBIX pacTeHudl B 642,7 T./M2,
YBETMYHMBANIOCH YHCIIO PA3HOTPABbA, JOCTUTras MakcuMyMa B 171,3 mr./m?,

Haubonbmas ypoxkaitHocts B 57,2 m/ra ceipoii Maccel uin 38,0 m/ra cyxoil maccel Oblia
JOCTUTHYTa npu HOpMme opomenns 4000-4500 m°/ra, mpeBbicuB KoHTponb Ha 34,7 u 27,4 w/ra
cootBeTcTBeHHO. Ha BapuaHTe ¢ HopMoit 3aTomienus B 3500-4000 M%/ra ypoxkaitHOCTb CBHIPOH Macchl
nocturana 52,1 w/ra wiu 34,0 w/ra B nepecuére Ha CyXyl, OJHAKO, Ha 3TOT BapUAHT MPUXOAUIACH
HaOOIBIIAs OISl PA3HOTPABbsI, KOTOpasi MMENa HAaNMEHBIITYI0 KOPMOBYIO IIEHHOCTb.

IToka3aTenr NUTATEIBHOCTH KOpMa HMCIM BBICOKHME 3HAQUCHHUSA Ha BapuaHTax C HOpMaMH
satomnenus 3500-4000 m%ra — 0,37 xopm. en. u 4000-4500 m%ra — 0,40 KOpM. el., HPEBHICHB
koHTpoib (0,30 kopM. en.) cooTBeTcTBeHHO Ha 23,3 u 33,3 %.

ANNOTATION

The article presents the results of studying the species and quantitative composition of the
vegetation of the estuary, the influence of flooding rates on the yield and nutritional value of the green
mass of the feed.

The estuary site is represented by a formation of perennial grasses (Elytrigia répens,
Beckmannia eruciformis) with a total projective cover of more than 80%.

The density of the herbage increased, from an increase in the rate of flooding, in all variants
without exception, and at the same time increasing the number of cereal plants, the most valuable in
terms of forage. A greater number of grasses was achieved at the maximum flooding rate (4000-
4500 m*/ha) — 974,0 pcs/m?, showing an increase relative to the area without flooding by 718 pcs/m?.
In the variant with an irrigation rate of 3500-4000 m*/ha, with a quantitative indicator of cereal plants
of 642,7 pcs/m2, the number of grasses increased, reaching the maximum is 171,3 pcs/m?.

The highest yield of 57,2 c/ha of raw weight or 38,0 c/ha of dry weight was achieved with an
irrigation rate of 4000-4500 m®ha, exceeding the control by 34,7 and 27,4 c/ha, respectively. In the
variant with a flooding rate of 3500-4000 m*ha, the yield of the raw mass reached 52,1 c/ha or
34,0 c/ha in terms of dry, however, this variant accounted for a large proportion of various grasses,
which had the lowest feed value.

The nutritional value of the feed had high values in variants with flooding rates of 3500-4000
m®/ha — 0,37 feed units and 4000-4500 m*/ha — 0.40 feed units, exceeding the control (0,30 feed units)
by 23,3 and 33,3%, respectively.

Knroueewvie cnoea: numannoe opouterue, pestcumvl OpOUEHUA, ecmecmaeenHbll mpaeocmoz},
ypOJfC(lﬁHOCH’Ib, numamelbHoCnb Kopma.

Key words:. estuary irrigation, irrigation regimes, natural herbage, yield, nutritional value of
feed.

BBenenne. Jlumanpl B 3acylUIMBBIX paiioHax 3amagHo-KazaxctaHckod o0MacTd SIBISFOTCS
Ha/JIOKHBIM HMCTOYHHKOM IIOJyYEHHsS] COYHBIX M OOBEMHUCTBIX CYXHX KOPMOB, AEPHLUT KOTOPBIX
CIIEp’KMBAET Pa3BUTHE >KMBOTHOBOJCTBA. 3HAUMTENBHYIO POJIb B KOPMOIIPOU3BOIACTBE 3THUX DPailOHOB
UTPAIOT JMMaHHBIE JIyTa, B COCTaBE KOTOPBIX UPPUTALMOHHOOCBOSHHBIE UMEIOT HauOoblllee 3HaUCHNE
KaK Yronbs, CIOCOOHBIE TapaHTHPOBAHHO IMPOAYLMPOBATH TPaBsSHBIE KOpPMa BHE 3aBUCHMOCTH OT
MOT'OIHBIX YCJIOBHH ITOCPEACTBOM I10JIMBA 3aTOIVIEHUEM U3 IIOCTOSHHBIX BOJOUCTOYHHKOB.

OcHOBHBIM (haKTOPOM BIIMSIIOILMM Ha YPOXalHOCTb €CTECTBEHHBIX TpaB B 3anagHoM Kazaxcrane
SIBJSIETCSl  HAIMYME YYACTKOB IIEPUOJMYECKOro 3aTomieHus. [IpOomyKTMBHOCTH JIMMaHOB TarokKe
00ycIOBJIeHa C arpOXMMHUYECKHMH, arpopU3NIecKUMU CBOMCTBAMH M C MEIHOPATUBHBIM COCTOSHUEM
MOYB JIMMaHOB. PaBHOMEpHOE pacripenesieHre BOIbl Ha JIMMaHe O0EeCHeUYrBAET BBICOKYIO YPOXKalHOCTh

[1].

OT 5>(QeKTUBHOCTH NPUMEHEHHS KOMIUIEKCA arpoTeXHHYECKUX U THIPOTEXHUYECKUX
MEpONPUATHH, HaNpaBIEHHBIX Ha YyIy4lIEHHE MPOIXYKTUBHOCTH TPAaBOCTOS Ha JIYTOBBIX U JIyTOBO-
KalTaHOBBIX MOYBaX, OyJeT 3aBUCETh pelIeHne KopMoBoil mpodiemsl B 3amagHom Kazaxcrane [2, 3].
Hcnonp3oBaHue MECTHOTO CTOKa B COUETaHMM C TOJA4Y€d OpPOCHUTENBHOM BOABI HAa 3aTOIMJICHHE
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MHOTOSIDYCHBIX JIMMaHOB C MaJlod TIyOMHOH  HamoJHEHHs SBJSIETCS TJaBHOM OCOOCHHOCTHIO
pa3BHUTHsI IUMAHHOTO OPOIICHUS Ha JaHHOM dTare [4, 5].

B cyxocremHoii 3one 3amamnoro Kaszaxcrana reoOortaHuueckoe paszHooOpasue |
MPOAYKTUBHOCTH TPAaBOCTOS IUMAHOB 3aBHCUT OT SKCILIYaTal[MOHHBIX PEXXUMOB 3aTOIJICHUS CHCTEM.
[IpaBHIBHBIA PEKUM OpOLICHHS HE TOJIBKO HSKOHOMHUT BOIHBIE PECYpPCHl, HO M CIIOCOOCTBYET
MOSIBJICHUIO Ha JIMMaHaX OOJIBIIIOrO KOJMYECTBA IICHHBIX PacTeHH [6].

D¢ (eKTHBHOCTH JIMMAHHOTO OpOLICHHUS! CYIIECTBEHHO YBEIUYMBAETCS NMPU COYETAHHU €ro ¢
KOMIUIEKCOM arpoTeXHMYECKUX U KyJIbTypTeXHHUYecKHMX Meponpustuil. K mpeumymiectBam
JIUMAHHOT'0 OPOIIEHUsI OTHOCUTCS IIPOCTOTA U JEIIeBU3HA YCTPONCTBA U SKCILTyaTallHs [0 CPaBHEHHUIO
C peryjspHbIM OpOIIEHHEM, JOCTYIHOCTh HCTOYHHUKA OpOIIEHHS M BO3MOXHOCTh OpOILIATh
MOBBIIIIEHHBIE, Ja)kK€ BOJOpa3leibHbIe IUIOLMIAAM, COKpallleHue 3aTpaT Tpylda Ha IIOJNHB,
0JIarONPUSATHOE METMOPUPYIOIIESE BO3ICHCTBHE Ha 3aCONCHHBIC TTOYBHI [7].

Jnst yBenuveHWs TPOHM3BOJICTBA KOPMOB HEOOXOAMUMBIM YCIOBHUEM SIBIISIETCS ONTHMH3AIHS
PEXUMOB 3aTOIUICHHUS JITMMAHOB, B TOM YHCIIE: TI0/la4a HOPMHUPOBAHHBIX 00BEMOB OPOCHTENHFHOM BOJBI B
KpaTJaiIlie CpOKU C LIENbI0 CO3[aHus 3allacoB BJIArH B MOYBE, CO3JAHMIO0 HOPMAJIBHOM SKOIOTHYECKOM
00CTaHOBKH ¥ (POPMHUPOBAHHIO YCTONUMBOIO BHICOKOIPOIYKTUBHOIO arpoduTorenosa [8-10].

He cMmoTps Ha psag HEIOCTaTKOB CHUCTEMBI JIMMAaHHOTO OpOIIEHHWA TIPU TPaBUIBHOMN
OpraHu3alMy DSKCIUTyaTAIIMOHHOW CITY»ObI TO3BOJISIOT IOJIEPKUBATh OJArornpHsITHOE 3KOJIOro-
MEIMOPAaTUBHOE COCTOSHME opomaemblx 3emenb [11]. [ng  ocymiecTBieHHWs HENPEPhIBHOTO
MOHHUTOPHHTA MIPUMEHAETCSI METOJ JWCTAaHIIOHHOTO 30HIMPOBAHMUS MECTHOCTH, KOTOPBIHA ITO3BOJISET
MOJTyYUTh LEITOCTHYI0 KapTHHY 3KOCHCTEM M OCYIIECTBIISATH IMOMIEPKKY B YIPAaBICHWU PECYpCaMH
[12, 13], npu ompeneneHny TpaHWAIl OOBEKTOB OTKPBITOW BOJBI — HOPMAJIM30BAHHBIN Pa3HOCTHBIN
BoaubIii uagekc (NDWI) [14].

B.b. XKesmep ormewan [15], uTo MepONpHATHS IO BOCCTAHOBJIEHHIO MPOIYKTHBHOCTH
JIMMaHHBIX JIyTOB HEOOXOAMMO HAYWHATH C OOCIIEIOBAHUS TUIOMIAAEH IS OICHKHA MECTOITOIOXKCHUS,
IUTOOPOJYSI TIOUBBI, CTENIEHU IPOSIBICHUS IPO3MOHHBIX IIPOLIECCOB U COCTOSIHUSA PACTUTENBHOCTH, a
TaKXe COCTOSHUS M pabOTOCIOCOOHOCTH TMAPOTEXHUYECKUX COOPYKEHHMH. DTO IMO3BOJIMUT BBIIEIUTH
OOBEKTHI Ul MX IEPBOOYEPEAHOIrO YIYUIIEHHUS, C TEM YTOOBI ¢ MEHBIIMMH 3aTpaTaMH HOJYIHTh
BBICOKYIO OTJauy OT H3pAacXOl0BaHHBIX cpeacTB. Ha mepBoe MecTo B JaHHOM ciydae CIIEAyeT
[IOCTaBUTh JIMMaHbl C COXPaHMBLIMMCS TPAaBOCTOEM (B TOM 4HMCIIE HMPUIOAHBIM JUIl NPOU3BOJCTBA
CeMsH), He COMUTBIC M HE 3aCOJCHHBIC, CIIOCOOHBIC Ha OTAAady NPH PAIMOHAIEHOM HCIIOIb30BaHHU
nake 0€3 MOBEPXHOCTHOIO YIIYUIIEeHUSI.

Henpro Hamell paboTBHl SABISUIOCH HW3YYEHHWE BHIOBOIO W KOJMYECTBEHHOI'O COCTaBa
pacTUTENbHOCTH JIMMAHA, BIMAHUS HOPM 3aTOIUICHHMS Ha YPOXKaHHOCTh M HMHUTATEIBHOCTH 3€JIECHHOU
MAacchbl.

Martepuajbl M MeTOABbI HccaeqoBaHuil. OOBEKTOM HCCIEIOBAHUN SIBIISIFOTCS 0OpasIbl
pacTeHuit (eCTECTBEHHBI TPABOCTOM) IMMaHHOTO ydacTka. [lomeBbie riccaenoBaHus MPOBOIMIACH Ha
numane Ypano-Kymrymckoi opocutensHoo0BogHUTENRHON cucteMbl (YKOOC) pacnonoXeHHOTo B
AxoKanKCKOM paiione 3amamHo-Kazaxcranckoit o0macTu.

Wnentnduxanmst pacTUTENTFHOCTH COTJIACHO OMPEACTUTENI0 BBICIINX pacTeHWd EBpomelickoit
gactu CCCP wu karanory pacrennii 3ananHo-Ka3axcranckoi odmactu [16, 17];

durodeHonornyeckue HaOMIOJEHUS HPOBOAWINCH IO METOoIUKe [ 'ocymapcTBeHHOro
COPTOMCTIBITAHUS JUIS CENbCKOXO03IUCTBEHHBIX KyabTyp (1989);

BricoTa pactenuit onpeaensinack B 10-12 Toukax Ha KaKIOM BapUaHTE OIbITA IEPE] YKOCOM
(yOopKoit) MHOTOJIETHUX KOPMOBEIX TPaB;

TTJI0THOCTH TPABOCTOS ONPEJIENANAch MyTeM IOCUETa YKCia I06eros Ha miomaakax 0,25 M2 B
TPEXKpPaTHOW MOBTOPHOCTH;

VY4yer ypokallHOCTH 3€JIeHHOHW Macchl MPOBOAMJIOCH MYTEM CKAIMBAaHUS TpaB C Y4ETHOU
IJIOIIATH AEISHOK B 4-X KpaTHOW MOBTOPHOCTHU C MEPECUETOM Ha cyXyro maccy [18].

Cxema omblTa:

1) be3 3aTomenus

2) Hopwma 3aromienns 2500-3000 m*/ra

3) Hopma 3aromnenus 3000-3500 m*/ra

4) Hopma 3atomienus 3500-4000 m*/ra

5) Hopwma 3atonnenus 4000-4500 m*/ra

Pe3yabTatbl u o0cy:kaenue. Mccnenyemplil y4acTOK JUMMaHa pacloiaraercs Ha KallTaHOBOM
MOYBE U 0 COCTaBY MHMKpOArperaToB NPEACTABIECH IEeCUYaHBIMU, KPYIMHONBUIEBATHIMU U MIMCTBIMHU
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yactuiamu. ConepkaHue Trymyca B 3aBUCMMOCTHM OT HOPM 3aTOIUIEHHs Bapbupyercss oT 1,74 mo
2,42 %. Obecnie4eHHOCTh OYBHI MOJBIKHBIM KaJlHEeM - BBICOKOE, KOTOPBIH HW3MEHSETCS B Mpeaenax
ot 432,5 no 583,2 Mr/kr mouBbl, MOABMXHBIM (ochopom — cpennee (16,2-29,3 mr/kr), azorom —
Huzkoe (6,8-7,7 mr/kr ). [louBsl nMMaHa HUMEOT CyIb(PATHO-XJIOPUIHBIA M XJIOPHUIHBIH XUMH3M
3aCOJICHHUS.

I'eoboTrannueckoe pa3zHoOOpa3He M NPOAYKTUBHOCTh ECTECTBEHHOI'O TPABOCTOS HAIPSAMYIO
3aBHCAT OT CpPOKOB 3alliBa C YYETOM TEMIIEpPAaTypHOr0 peKWMa B JIAHHOM DETHOHE,
MPOIOJDKUTENTFHOCTH 3aTOIJICHUS M TIOJIMBHBIX HOPM, TIOIaHHBIX HA TAHHBIA YYaCTOK.

I'eoboTaHnueCcKUil aHAIN3 €CTECTBEHHOIO TPABOCTOS IOKasal (puc. 1), 4TO y4acTOK JMMaHa
npeacraBieH Qopmarnueir mHoroneTHux 3nmakoBbix (Elytrigia répens, Beckmannia eruciformis) c
00IINM POEKTHBHBIM MOKpBITHEM Oomee 80%.

i > -

Pucynok 1 — PacturenbHOCTh Ha JIMMaHHBIX yyacTkax, 2023 rox
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JIOMHHUPYIOIIMME BUIAMH SIBISFOTCS: Tbipeit momsyunii (Elytrigia répens), cutauk XKepapa
(Jancus gerardi), Gexmanus oObikHOBeHHas (Beckmannia eruciformis). ComoMuHaHTHbBIE BHJIBL:
nepbennuk mpyroBuanbii (Lythrum virgatum), aessicun Gpuranckuit (Inula britannica L), onyBan4nk
nekapctBennbiii (Taraxacum officinale). Ilo sxusnenHsiM (opmaM mpeoOIagalOT KOPHEBUIIHBIC
pacreHusl.

Pe3ynbrathl nccien0BaHuil TOKA3aIM, YTO HA UCCICAYEMOM YYacTKe JOMUHUPYIOT ME30(HUTHI U
TUTPOMe30UTHl  COOTBETCTBEHHO 33,3% kaxmoi rpynmel, u mo 16,7 % mnpuHAmIeKHT K
KCEpOMe30(pHTaM U TUrPOreopuram.

Ha Bcex wM3yuaeMmbIX BapHaHTax OIbITa B E€CTECTBEHHOM TPaBOCTOE Mpeodiaman mbIpeit
nonm3yunii (puc. 2), or 80,8 % Ha konTposie (0e3 3arorieHus) a0 99,2% Ha BapuaHTe C HOPMOU
3atorutenus 3000-3500 m*/ra.

5
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e
1 1 T 1 T 1 1 T T 1
0 10 20 30 40 50 60 70 80 90 100
H lNbipei nonsy4mmn B [lep6eHHMK NpyTOBUAHbIN B CUTHMK Kepapa
B [leBAcun 6pUTaHCKUI B bekMaHuA 06bIKHOBEHHaA B OAyBaHYMK NEKAPCTBEHHbIN

Pucynok 2 — ConeprkaHre OCHOBHBIX BU/IOB PACTEHHI HA JIMMAHHOM y4acTKE B 3aBHCUMOCTH OT
HOPMBI 3aTOIIeHUs, Yo

Bapuants: 1 — Bes 3atornenns; 2 — Hopwma sarommenus 2500-3000 m%/ra; 3 — Hopwma 3aTomnenus
3000-3500 m*/ra; 4 - Hopma 3aTorutenus 3500-4000 m*/ra; 5 - Hopma 3atomierus 4000-4500 m*/ra.

TToBceMecTHO Ha BapHAHTAX TIPUCYTCTBOBAIH OekMaHMs oObIkHOBeHHas — 0,5-17,3 mr./m? (0,1-
2,1 %) u curank XKepapa — 0,7-19,3 mr./m? (0,2-2,4 %), 32 HCKIIIOYEHHEM IOCIIEIHEr0 Ha BAPUAHTE C
MaKCHMalbHON HOPMOMH 3aTOIIEHUSI.

C WCIONB30BaHMEM HOPMBI oporrerns 3500-4000 M/ra OTMedaToch MPHCYTBHE B TPABOCTOE
JepOeHHHKA TIPYTOBUIHOTO, TAE€ Ha €ro JOJI0 MpuxoAmiock 17,5%, enMHWYHO OH BCTpedasics Ha
BapuaHTe ¢ HopMoii 3atomnenns 4000-4500 m%/ra — 0,1%.

Ha xoHTpose u B BapuaHTe C MHUHMMAJIbHOW HOPMOH 3aTOIJICHMsI BCTPEYANCS OJYBaHUHMK
JIEKApCTBEHHbIH, cocTaBisis coorBercTBeHHo 4,0 u 3,3  mT./mM%  JleBscun OpuTaHCKMH ObUT
TIpE/ICTaBIEH TONBKO TIpK HOpMe 3aTomnenus 3500-4000 m*/ra — 9,3 mr./m2.

JlumaHHBIE 3eMiIM B apuAHOW 30HE amagHoro pernoHa KaszaxcraHa — OCHOBHOM MCTOYHHUK
KOPMOITPOM3BOJCTBA M YIIyUIIEHHUs] COLHAIbHO-?)KOHOMUYECKUX YCJIOBUHN >KM3HM HaceneHus. [lomus
OZIHOTO TeKTapa JMMaHHOro opouieHusi B 5-10 pa3 jmemieBie CTOMMOCTH PETYISAPHOTO M OTINYAETCA
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Oomee OBICTpOH  OKYHNaeMOCTbIO KaNMTAIOBIOXEHWU. braromaps nMMaHHOMY — OpOILIEHHUIO
€CTECTBEHHBIH TPAaBOCTOM MOBBIIIAET CBOIO MPOAYKTUBHOCTH OoJiee ueM B 5 pas, a Mpu MoJceBe TPaB,
OKYJIFTYPHBAaHUU CEHOKOCOB M MTPUMEHEHNH ynoOpeHuii moutu B 20 pa3 [19].

U3 Ttabauuel 1 BHAHO, YTO IUIOTHOCTH TPAaBOCTOSI YBEIWMYMBAach, OT TOBBIIICHHS HOPMBI
3aTOIUICHUS, Ha BceX 0e3 MCKIIOUEHMs BapHaHTaX W BMECTE C TEM MOBBIMIAS KOJMYECTBO 3JTAKOBBIX
pacTeHui.

Tabnuna 1 — OcHOBHBIE TOKa3aTeNu U3MepeHusi pacteHuid, 2023 T.

Macca pactenui,

KonugectBo pactenmuii, mt./M? Bricora pactenuii, cMm 2
/M

Bapuant
pasHo- pasHo-
371aKOBBIE BCEro 371aKOBBIE ceIpast cyxast
TpaBbe TpaBbe
Be3 3aToruienns 258,0 9,3 267,3 37,3 29,1 174,9 106,4
Hopma
3aTOIICHUS
2500-3000
M*/ra
Hopma
3aTOTICHHS

3000-3500

Mm°/ra

386,7 4,0 390,7 50,0 32,0 235,5 143,3

514,5 3,8 518,3 61,83 40,0 386,5 236,7

Hopma
3aTOTICHHS
3500-4000
M/ra

642,7 171,3 814,0 58,5 62,6 521,0 340,0

Hopma
3aTOIJICHHUS
4000-4500
M°/ra
HCP0,95= 16,73 10,35

974,0 13 975,3 67,5 38,0 572,5 380,3

HaunGonbiiee umcno 37aKOBBIX TpaB ObUIO IPU MAKCUMalbHOM HOpPME 3aTOIUIEHHS —
974,0 mr./M?, TIOKa3aB PUOABKY OTHOCHTENBHO ydacTka 6e3 3aTomenus Ha 718 mr. Ha BapmanTe ¢
HOpMOii opormenus 3500-4000 M*/ra, Ipu KONMHYECTBEHHOM IOKa3aTelle 3JIaKOBBIX PACTeHHil B 642,7
IIT./M?, YBETHUHBAJIOCH YHCIIO PAa3HOTPABhs JOCTHTas HAHOONbIIero Kommdecta 171,3 mr./m>,

Iloka3zarenp «KOJINYECTBO PACTEHUI» (3JIAKOBBIX W PA3HOTPABBS) COXPAHSIIO AHAJIOTUYHYIO
3aBHCHMOCT C IOBBIIIGHHEM HOPMEI OpoINeHMs. IIpu mokasaTene Ha KoHTpore 267,3 mr./m?
noBemasick Ha 123,4 mr./M? npu HOpMe 3atomtenns 2500-3000 m*/ra, ma 251 mr./mM® npu 3000-
3500 m%/ra, Ha 546,7 mt./M* pu  3500-4000 M%/ra n ¢ HamGoBIIMM HoKa3aTeneM npu  4000-4500
M*/ra Ha 708 mrT./M? COOTBETCTBEHHO.

IToka3zaTenp BBICOTHI PACTEHUH 3JIaKOBBIX UMEJ COOTBETCTBEHHO 3HAaY€HUsSI Ha KoHTpone 37,3 u
29,1 cm, Ha BapuanTax ot 50,0 u 32,0 cm npu Hopme 2500-3000 M/ra 10 67,5 u 38,0 cm py HOpME
4000-4500 m3/ra.

Macca pacTenmii chipas u cyxas moctosepHo yBemmumBanach (HCPogs— 16,73 u 10,35 1/m?)
COOTBETCTBEHHO OT KOHTpoJia Ha 60,6 u 36,9 /m? npu Hopme 2500-3000 m°/ra, Ha 211,6 u 130,3 v/m?
npu Hopme 3000-3500 m*/ra, Ha 346,1 u 233,6 r/mM*npu Hopme 3500-4000 m*/ra u Ha 397,6 n 273 r/m?
npu Hopme 4000-4500 m*/ra.

Macca pacteHHil UMena TECHYI0 KOPPEISLHOHHYIO 3aBUCHMOCTb C TIOKa3aTelleM KOJIHYECTBO
pacrenmii Ha | M?110Ka3aB BBHICOKYIO CTEIIeHb B3auMocBs3H (1= +0,98).

Haubonee akTuBHOE HAaKOIUIEHHE HAA3EMHOM Macchl NMPOMCXOAMT B MEX(a3HBIH MEPUOA OT
Hayvasa BEIMETHIBAHMS JI0 Havyasla IIBETEHHUs 37IaKOBBIX Tpas. B 310 Bpems popmupyercs 1o 50 u donee
MPOLIEHTOB CyXoit 6rnomaccsl [20].
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Ha pucynke 3 rpaduuecku mpeacTaBlieHa YpOXXaiHOCTH 3€lIEHHOH Macchl, Tae HauOojbliee
3HaueHue 57,2 m/ra ceipod Maccel win 38,0 1/ra CyXoi MacChl TOCTUTANACh 3a CUET MaKCHMAaJIbHOW
HopME! opornenus 4000-4500 M*/ra, IpeBBICHB KOHTPOIb Ha 34,7 1 27,4 1/ra COOTBETCTBEHHO.

60,0 57,2

50,0

40,0

30,0

20,0

10,0 -

0,0 -

bes 3atonneHua Hopma 3atonsieHna Hopma 3aTonneHuMa Hopma 3atonsieHua Hopma 3atonsieHna
2500-3000m3/ra  3000-3500m3/ra  3500-4000m3/ra  4000-4500m3/ra

M cbipana macca M cyxad macca

Pucynok 3 — YpoxkaitHOCTh ceHa B 3aBUCHMOCTH OT HOpPM 3aToruteHus, 2023 r.

Ha BapuanTe ¢ HOpMoii 3aTomierns B 3500-4000 M°/ra  ypoxaifHOCTB CHIPOIf MAacChl JOCTHTAIA
52,1 u/ra nnm 34,0 1/ra B iepecyére Ha CyXyI0, OJIHAKO, HA DTOT BaApHAHT MPUXOMIACH OONbIIIAs A0S
pa3HOTPaBbsl, KOTOpPasi UMENa MEHbIIYI0 KOPMOBYIO IIEHHOCTb.

BapuaHT ¢ MHMHMMANBHOH HOpMOH 3atomteHns 2500-3000 M*/ra HOBEHIIAN YpOKAHHOCTH B
CpaBHEHHHU ¢ KOHTpoieM Ha 6,1 1y/ra chlpoil Macchl WM Ha 3,7 1/ra CyXO, CICAYIOIIUI BapuaHT
HOpMoii 3atormtenns 3000-3500 M/ra MMen MOBBIIEHHE OT CTAHIApPTa COOTBETCTBEHHO Ha 21,1 m
13,1 w/ra.

Ilon oOmieii MUTATENBHOCTHIO KOpPMa ITOHUMAIOT COAEP)KAaHHE BCEX JOCTABIISIEMBIX C KOPMOM
OpPraHMYECKUX BEIECTB WJIM BHOCUMOH ¢ HUM 3Hepruu. OIleHKa SHEPreTndeckoil MUTaTeIbHOCTU
KOPMOB ITPOM3BOJUTCS IO COACPKAHUIO B HUX KOPMOBBIX €AMHUIL. 32 KOPMOBYIO €IMHHUILYy HPHUHATA
MATATEIBHOCTHh | KT CyXOro (CTaHAapTHOTO) OBca, SkBuBajeHTHas 1414 kkan (5920,4 x/x) sHeprumn
XKHUPOOTIOKECHHUSI WM OTJIOKEHUIO B Telne OoTKopMouHoro Boja 150 r sxupa. KonnuecTBo sHepruu B
KOpMe€ SBJISICTCS] BAYKHEHMIIIMM [TOKA3aTeNIeM €ro LEHHOCTH.

[lokaszarens nuTaTensHOCTH | Kr KOpMa MMeN HauOOJIbIIME 3HAYECHHUS Ha BapUaHTax ¢ HOpMaMu
3aTortenus 3500-4000 m*ra — 0,37 kopM. em. u 4000-4500 m*ra — 0,40 KOpM. ell., HPEBHICHB
koHTpoIb (0,30 kKopM. en.) cooTBercTBeHHO Ha 23,3 1 33,3 %.

pu HOpMe 3aTorutenns 2500-3000 u 3000-3500 M/ra naHHBI TOKAa3aTENb UMEN TIOHHKEHHE
ot koHTpons — 0,29 kopwM. en.

Cyxoe BelIeCTBO PpAacTEHHHM COAEPKUT B ce0e Kak OpraHuyeckue, TaKk W MUHEpaJbHbIE
coequHeHus. [locnenHue ocTaroTcs Mociae CKUTaHUsT OPraHWYECKOTO BENIECTBA B BUJIE "'CBIPON" 30JIbI
Y COCTaBIISIFOT B cpenHeM oT 5 1o 15 % cyxoro BemiectBa pacreHuii. KonmruecTBo 307161 U €€ cocTaB
3aBHCAT OT BHJA, OpraHa, BO3PAcTa PACTEHUH, MOYBEHHO-KIMMATHYECKUX YCIOBUH, MPUMEHSIEMBIX
(hopM U 103 MUHEpANbHBIX YI0OpEHHUH U APYTUX (HaKTOPOB.

Uro0Bl yIOBIETBOPUTH MOTPEOHOCTh >KUBOTHBIX B IUTATENBHBIX BELIECTBAaX, TpeOyeTcs
OIpeZielIeHHOE KOTMYECTBO CyXUX BelIecTB. YeM HIDKE colepKaHHME CyXHX BEIIECTB B KOpME, TeM
Oonbie ero Tpedyercs [21].

[lokasarens cyxoro BeliecTBa B pacTeHUSAX ObUT ¢ HAMOOJBIIUMH AaHHBIMU - 46,76 1 49,44 %
COOTBETCTBEHHO Ha BapHaHTaX C MaKCHUMaJbHBIMH HOpMamu 3aToruieHus (3 u 4 BapuaHTbl), IpU
KoHTponue 37,84%.
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BuiBoabl. Takum 0Opa3oMm, Ha BceX M3y4aeMbIX BapHaHTaX OMbITA B €CTECTBEHHOM TPaBOCTOE
npeobnanan neiperd mon3yuuii, ot 80,8 % Ha koHTposne (0e3 3artoruieHus) mo 99,2% ¢ HOpMoOH
satonnenus 3000-3500 m*/ra.

[InoTHOCTE TpaBOCTOSl yBEMMUMBajIach Ha BCeX 0€3 MCKIIOYEHHS BapHaHTaX M BMECTE C TEM
MOBBIIIAST KOIWYECTBO 3JTAKOBBIX pacTeHWd. HambGomnblee 4rMcio 37aKOBBIX TpaB OBLIO JOCTHUTHYTO
npu Hopme 4000-4500 m*/ra— 974,0 mT./M?, OKa3aB IPUGABKY OTHOCHTENIEHO KOHTpOIs Ha 718 mr.
Ha BapuanTe ¢ HOpMoii 3aTomnenus 3500-4000 m%/ra, IpH KOTMYECTBEHHOM IIOKA3aTele 3/1aKOBBIX
pactennmii B 642,7 mT./M% yBelTHUMBANOCH YHCIIO PA3HOTPABbS, HOCTHTAs HAMOONBIIEr0 KOTMYECTBA
Cpely M3ydaeMbIX BapuaHToB - 171,3 mir./m,

ITokazarenp chlpoid U CyXOM Macca pacTEHHUI TOCTOBEPHO YBEJIMUYMBAJICA OT KOHTPOJISI Ha BCEX
0e3 HMCKITIOYEHHUs] BapHaHTax, ¢ Hanboiiee BHICOKMM IMoOKa3zareneM npu Hopme 3aTtoruieHus 4000-
4500 m>/ra coOTBETCTBEHHO Ha 397,6 1 273 T/M2.

Macca pacTeHni UMerna TeCHYI KOPPESIIMOHHYI0 3aBUCHMOCTh C TIOKa3aTeeM KOJIMYECTBO
pacrennmii Ha 1 M?TI0Ka3aB BBICOKYIO CTENeHb B3auMocBs3u (1= +0,98).

Haubonbmas ypoxkaitHocts B 57,2 1/ra cwipoii Maccel wiam 38,0 m/ra cyxoil macchl Oblia
JOCTHTHYTa 32 CUeT MaKCHMallbHOH HOPMBI OpOIIEHHS, NMPEBBICUB KOHTpoNb Ha 34,7 u 27,4 u/ra
cootBeTcTBeHHO. Ha BapmanTe ¢ HopMoii 3aTormtenns B 3500-4000 M%/ra ypoxkaitHOCTH CBIPOif MacChl
nocrurana 52,1 n/ra wnun 34,0 m/ra B mepecuére Ha CyXyro, OJIHAKO, HA ATOT BapHAHT MPHUXO/HIACH
OobIIIast IO pa3HOTPaBhs, KOTOPAs MMeNa MEHBIIYI0 KOPMOBYIO I[EHHOCTb.

IToka3zarens MUTATEIBHOCTH 1 Kr KOpMa HMCECII BBICOKHME 3HAYCHUA Ha BapHaHTax C HOpMaMu
3atomenns 3500-4000 m*/ra — 0,37 xopm. ex. u 4000-4500 m¥/ra — 0,40 KOpM. €/I., IPEBBICHB KOHTPOIb
coorBercTBeHHO Ha 23,3 u 33,3 %.

JanbHeiimas: pabota MO W3y4YEHUIO JMMaHOB OY/IET MPOBOAUTHCS IMPU MPUMEHEHHH CIIOCOOOB
MOBEPXHOCTHOT'O YIYHIIICHUS] €CTECTBEHHOTO TPABOCTOSI.

bnazooapnocmu. «Jlannoe uccienoBanue 0110 TPOohUHAHCUPOBAaHO MUHHCTEPCTBOM HAYKU U
BhIcIIero oOpasoBanus PecnyOnmuku Kazaxcran B pamkax HTII BR21881871 «Paspaborka
TEXHOJOI'MH W IIPUEMOB 3aroTOBKM KOPMOB B KOPMOBBIX yroipsix KazaxcraHa B KOHTEKCTE
YCTONYMBOI'O YIIPaBIICHUSI».
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TYHUIH

Makanana 3cTyapuil ©CIMIIKTEPIiHIH TYPIIK XKOHE CaHJBIK KYPaMbIH, Cy 0acy HOpMalaphIHBIH
JKEMIIOIITIH JKAChl MACCACBHIHBIH OHIMIUTINI MEH TaMaKTaHyblHa OCEpiH 3epTTey HOTIKelepi
KeNTipiIrex.

Dcryapuil ydackeci KOIDKBULABIK JOHII JaKbLImapibiH Ty3imyimeHn ycoeiabiiran (Elytrigia
répens, Beckmannia eruciformis), sxasmsr mpoexTuBTi sxa0biabr 80% - 1aH acasl.

[lenTiH THIFBI3ABIFEI Cy 0ACY KBUIIAMIBIFBIHBIH XKOFApbUIAybIHAH OacTar, OapibIK HYCKazapaa
©CTi, COHBIMEH Oipre >KEMIIeN KaFblHAaH €H KYHIBI JOH[I ©CIMIIKTepIiH caHbIH keOelTTi. XKapma
HIONTEPiHIH KON CaHbIHA Cy OacymblH eH skorapbl HopMmachl (4000-4500 m3/ra) — 974,0 mana/m2
Ke3iHe KO KeTKi3inmi, Oy 718 mana/mM2 cy GacmailTelH ydackere KaThICThl ocyai kepcerti. Cyapy
Hopmacel 3500-4000 m3/ra Hyckaza IOHII OCIMAIKTEpIiH CaHIbIK Kepcerkimn 642,7 nana /| m2
OosFaH/Ia, MINTEP/IiH caHbl Kobeiiin, MakcumyM 171,3 nana/M2 KeTTi.

[Iuki maccanbiy 57,2 1/ra Hemece Kyprak maccanbiH 38,0 11/ra eH »OoFapbl OHIMALTIrIHE cyapy
Hopmacer 4000-4500 m3/ra GonraH Ke3jie KO KeTKi3inai, Oakpliaynan tuicinmie 34,7 sxxone 27,4 n/ra
acein Tycti. 3500-4000 m3/ra cy Oacy »XpUimamIpIiFbl Oap HyCKaJa IIMKI MacCaHbIH OHIMIUIIri
52,1 1i/ra Hemece Kyprak canMakka 34,0 mi/ra sxerTi, anaiga OVJI OMIMS €H a3 EMIION KYHIbLUIBIFbI
0ap MIeNTIH YJIKEH YyJeciHe ue OOopl.
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AybI/1 WapyaLibl/ibIFbl FbI/IbIMAAPL]

AspIkTBIH KopekTik kepcerkinn 3500-4000 m3/ra cy Oacy XpUiaaMIpIFbl 0ap HycKajgapiaa
*xorapel MoHzepre ue oonapl — 0,37 JKem. Oipuik sxone 4000-4500 M3 / ra - 0,40 XKewm. Gakpuiaynan
acern kerker bipmik (0,30 XKewm. coiikecinrire 23,3 sxone 33,3 %.

V]IK 579.64:631.46 (574.1) DOI 10.52578/2305-9397-2024-2-2-24-31
MPHTH 68.05.45

Haruesa A.T'., PhD, ocnoBHnoii aBTop, https://orcid.org/0000-0001-5381-8541

HAO <«3anagno-Kazaxcranckuii arpapHO-TEXHHYECKUH YHHBEpCUTET UMeHHM JKaHrup XaHay,
r. Ypansck, yin. XKaurup xana 51, 090009, Peciyonuka Kasaxcran, nagievaliya@mail.ru
AanameicoBa I'.B., KaHIUIAT CETBLCKOXO3MHCTBEHHBIX HayK, https://orcid.org/0000-0002-1533-0366
HAO «¥Oxno-Kazaxcranckuii yauBepcuteT uMeHH M. Aya3oBa, T. llleimMkenT, yin. Tayke xana, 5,
X13F808, Peciyosmka Kazaxcran, xap68@mail.ru

Nagiyeva A.G., PhD, the main author, https://orcid.org/0000-0001-5381-8541

NJSC «West Kazakhstan Agrarian and Technical University named after Zhangir khan», Uralsk,
st. Zhangir khan 51, 090009, Kazakhstan, nagievaliya@mail.ru

Alpamyssova G.B., Candidate of Agricultural Sciences, https://orcid.org/0000-0002-1533-0366
«South Kazakhstan University named after M. Auezov», X13F808, Tauke Khan Avenue 5, Shymkent,
Republic of Kazakhstan, xap68@mail.ru

AJAIITAIMU MUKPOOPI'AHU3MOB K BBICOKUM 3HAYEHUSM pH B IIOUBE
ADAPTATION OF MICROORGANISMS TO HIGH PH VALUES IN THE SOIL

AHHOTaUHsA

Jli11 HOpMaJIbHOTO IPOTEKaHMs Pa3IMuYHBIX IPOLECCOB B MOYBE M €€ IUIOJOPOAUS OKa3blBAaET
IIOBBIIICHHAS. KUCJIOTHOCTD WIIM IIEIOYHOCTD [10YB. B cpaBHEeHMHU C IpyruMH IOYBEHHBIMU (paKTOpamMu
pH mMeer 3HaYMMOCTH B MOCTPOECHHH ITOYBEHHOTO MHKPOOHOTO cooOmiecTsa W B (HOPMHUPOBAHUH
[IOYBEHHOI'0 MeTareHoma. MHorue pa0oThl 110 METaréHOMHUKE OIMCBIBAIOT  BBIBOIBI O
Oropa3zHo00pa3uyu MUKPOOPTaHU3MOB, II€ UX COAEP)KaHUE ONPEAEISIETCS B OCHOBHOM IOKa3aTeIsIMU
pH cpenpl u comepkanueM rymyca. PacnpeneneHne 4MCIEHHOCTH B pa3HBIX Ipenenax OT A0NIU
00I1Iero KONMUYecTBa PAa3HBIX TAKCOHOB 3aBUCUT OT Pa3JIMYHBIX (PAKTOPOB, B TOM YHCIIE M B3aUMOCBSI3U
CTPYKTYpbl  (MIIOTEHETHYECKOH MHKPOOMOMOB CO CBOWCTBAMHM IIOYBBl  PA3JIMYHOIO BUAA
3emwienonb3oBaHus. Ha oOpasmax uccienyeMblX IMOYB OTMEUEHA LIETOYHAs PEaKUHsl Cpenbl, OT
KOTOPOT'O0 3aBHCUT HE TOJBKO COICPKAHWE OPraHMYECKOTO BEIIECTBA M JIEMEHTOB IHUTAHUS, HX
MHTPAIIOHHAS CIIOCOOHOCTH B TIOYBEHHOM MPOod e, HO U YUCIEHHOCTh B pa3Ho0Opa3ne MHKPOOHOTO
coo0miecTBa B TOYBEHHOM Tipodute. Pacnipenenenne MUKpOOHBIX COOOIIECTB B TPOGIIIE TOKA3hIBAET
yerkyto auddepeHnnanuio B HAKOIUICHMH MHUKPOOHOW OWOMAacchl B 3aBHCHMOCTH OT CTEIEHU
MOYBEHHOW peakuuu. VccnemoBaHusl IMOKa3aiH, BBICOKAsl INENTOYHOCTb, BBI3BAHA IPUCYTCTBHUEM
KapOOHAaTOB M THUAPOKCHUAOB, A TAKXKE BBICOKAS KOHLEHTPALUS COJICH, SIBJISIOTCS KIIOUEBBIMHU
(hakTopamMu, GOPMHUPYIOIIUMHU CTPYKTYPY MUKPOOHBIX COOOIIECTB MOYBHI.

ANNOTATION

For the normal course of various processes in the soil and its fertility, increased acidity or
alkalinity of soils is provided. Compared to other soil factors, the pH has significance in the
construction of the soil microbial community and in the formation of soil metagenoma. Many works
on metagenomics describe conclusions about the biodiversity of microorganisms, where their content
is determined mainly by the pH indicators and the content of humus. The distribution of numbers
within different limits on the share of the total number of different taxa depends on various factors,
including the relationship of the structure of phylogenetic microbiomas with the properties of the soil
of various types of land use. On the samples of the soil studied, an alkaline reaction of the medium is
noted, on which not only the content of the organic matter and nutritional elements depends, their
migration ability in the soil profile, but also the number and diversity of the microbial community in
the soil profile. The distribution of microbial communities in the profile shows clear differentiation in
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