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OILIEHKA ITPOYKTUBHOCTH PACTUTEJIGHOCTH U OCHOBHBIX ATPOGM3NYECKHX
CBOVICTB OYBHI B YCJIOBUSIX JIAMAHHOT' O OPOIIIEHUS
3ANATHO-KA3AXCTAHCKOM OBJIACTH
ASSESSMENT OF VEGETATION PRODUCTIVITY AND THE MAIN AGROPHYSICAL
PROPERTIES OF THE SOIL IN THE CONDITIONS OF ESTUARY IRRIGATION IN THE
WEST KAZAKHSTAN REGION

AHHOTADUSA

[TpoBenennsie uccnenoBanus B 2024 rogy NO H3YyYEHHIO HOPM 3aTOIUICHUS Ha ONBITHOM
ydacTke JinMana Y pano-KymyMckoli opocuTensHO-00BOAHUTENFHON CHCTEMBI MTOKA3alld, YTO 3amachl
NPOAYKTHBHOW BJIaTM B METPOBOM CJIO€ MOYBHI HAa BapUaHTaX KO BTOPOH MOJNOBHHE Mas (KyLIECHHE
nbipes) coctaasnu ot 188,2 mm mpu 2500-3000 m%ra mo 285,8 mm mpu 4000-4500 m®/ra, c
mokazareileM Ha kKoHTpose 121,1 mMM. Ha Bapmante ¢ mMakcumanbHON HOpMO# 3arorieHus (4000-
4500 m3/ra) KONMMYECTBO MPOAYKTHBHOM BJIark ObLIO HAUOOIBIIMNM BO BCEX H3YYAEMBIX CIIOSX TOYBBI
B CpPaBHEHHMHM C JpPYyTMMM BapHaHTaMH. B KosiomeHue mbIpesi MOJ3ydero Ha BCEX BapHaHTax
OTMEYAJIOCh CHIKEHUE 3aI1acoB NMPOAYKTUBHOMU Biard Ha 41,8-83,0 MM B METPOBOM CJI0€ IIOYBBI WU
COOTBETCTBEHHO Ha 27,4-34,5 %.

O6’beMHaﬂ Macca II0YBBI B BECEHHHUN nepuoa nMmeiia HaI/I6OJII)HII/IC 3HAUYCHHA Ha KOHTPOJIbHOM
Bapuante ot 1,08 r/cm® B cioe 0-10 cm 10 1,28 r/em® B cioe 20-30 cM, Ha BapUaHTax ¢ U3y4aeMbIMH
HOopMamH 3aroruieHus B cioe 0-10 cMm maHHBIM mokazaTens Haxonwics B uHTepBasie oT 0,91 no
0,96 r/cm®, B cioe 0-30 cm — ot 1,18 go 1,26 r/cm®. K y6opke KynbTypbl IUIOTHOCTb TOYBBI
3aKOHOMCPHO YBEJIMYHMBAJIaChb Ha BCCX BapuaHTax, HO HC MNPECBLINIaa ONTHUMAJIbHBLIC 3HAYCHUA HJIA
HOPMAJIbHOTO Pa3BUTUS PACTCHHH.

IToka3aTelh KOMMYECTBA TIBIPES TON3YHEro Ha BAPMAHTAX COCTABIISUI OT 269,5 1o 374,2 mir./m? nim
93,2-97,8%, npu nokasarene Ha kontpoie 101,8 mr./m? (43,3 %).

Bbicota pacreHmii MMena TEHAGHLMIO K YBEJIMYCHHIO IOKa3aTels B 3aBUCHMOCTH OT HOPM
OpOLLEHHUS, MOKa3bIBasi Ha 37aKoBbIX 39,8-46,8 cM, Ha pasHoTpaBbe 35,7-44,5 cm, mpu KoHTpoiae 23,4 u
27,5 M COOTBETCTBEHHO.

YpokalHOCTh CEHa TpU HU3YYCHHH OpPOCHUTENLHBIX HOpPM OblIa HauOoNbIIeH IpH
ucnonb3osanuu 3500-4000 u 4000-4500 m%/ra, mokasaB JOCTOBEPHYIO NPUOABKY OT KOHTpOJIS, MPH
nokazatene 4,8 m/ra, Ha 11,2 u 11,6 w/ra wiu 233,3 u 241,7 % coorBercTBenHo. [IpubaBka B
yposkaiinocTu oT HopM 3aromnenus 2500-3000 u 3000-3500 m3/ra cocraBnsia 7,6 u 9,3 n/ra um
158,3 u 193,8 %, COOTBETCTBEHHO.

ANNOTATION

Studies conducted in 2024 to study the flooding rates in the experimental section of the Ural-
Kushum estuary irrigation and irrigation system showed that the reserves of productive moisture in the
meter-high soil layer in the second half of May (tillering of wheatgrass) ranged from 188,2 mm at 2500-
3000 m*/ha to 285,8 mm at 4000-4500 m?ha, with an indicator of The control is 121,1 mm. In the variant
with the maximum flooding rate (4000-4500 m?ha), the amount of productive moisture was the highest in
all studied soil layers in comparison with other variants. During the earing of creeping wheatgrass, in all
variants, a decrease in productive moisture reserves was noted by 41,8-83,0 mm in the meter-long soil layer
or, respectively, by 27,4-34,5%.

The volume mass of the soil in the spring period had the highest values in the control variant from
1,08 g/cm? in the 0-10 cm layer to 1,28 g/cm® in the 20-30 cm layer, in the variants with the studied
flooding rates in the 0-10 cm layer, this indicator was in the range from 0,91 to 0,96 g/cm?, in the 0-30 cm
layer — from 1,18 to 1,26 g/cm?. By the time the crop was harvested, the soil density naturally increased in
all variants, but did not exceed the optimal values for normal plant development.

The indicator of the amount of creeping wheatgrass in the variants ranged from 269,5 to
374,2 pcs/m? or 93,2-97,8%, with an indicator of 101,8 pcs/m? (43,3%) in the control.

The height of plants tended to increase depending on the irrigation norms, showing 39,8-46,8 cm on
cereals, 35,7-44,5 cm on grasses, 23,4 and 27,5 cm, respectively, under control.
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The hay yield in the study of irrigation norms was the highest when using 3500-4000 and 4000-
4500 m’ha, showing a significant increase from the control, at an indicator of 4,8 c/ha, by 11,2 and
11,6 c/ha or 233,3 and 241,7 %, respectively. The increase in yield from the flood rates of 2500-3000 and
3000-3500 m*/ha was 7,6 and 9,3 kg/ha or 158,3 and 193,8%, respectively.

Knroueevie cnoea: numannoe opouierue, niomHoCnb no4evl, 3andacvl npodykmuenoﬁ eiacu,
8b1COMA PACMEHUT, YPOICAUHOCHb.
Key words: estuary irrigation, soil density, reserves of productive moisture, plant height, yield.

BBenenue. JlumanHbie 3eMJIM B apUJHOW 30HE 3amagHoro peruoHa KazaxcraHa — OCHOBHOM
WCTOYHUK KOPMOIPOHU3BOACTBA U YITYYIICHUS COIMAIbHO-)KOHOMHYECKHX YCIOBHU JKU3HU HACETICHHUS.
IlomuB omHOTO TEKTapa JMMaHHOTO opomieHHs B 5-10 pa3 [emeBie CTOMMOCTHA PETyISIPHOTO W
otimyaercsi Ooyiee OBICTPON OKYIMAeMOCTHIO KaIllUTAJIOBIOXKEHUH. biaromaps TMMaHHOMY OpOIIECHHIO
€CTECTBEHHBI TPaBOCTON MOBBIIIAET CBOIO MPOXYKTHBHOCTB, & TPH IOJACEBE TPaB, OKYJIbTYPUBAHUHU
CEHOKOCOB M TIPIMEHEHNH YI0OPEHU OT3BIBYNBOCTD PACTUTEILHOCTH OBBIIIAETCS B pasbl [1].

OCHOBHBIM ~ (paKTOpPOM, OIPEACIAIONINM OOllee MEIMOPAaTHBHOE COCTOSHUE JIMMAaHHBIX
9KOCUCTEM, YPOKaHHOCTh U MPOAYKTHBHOE JOJTOJIETHE €r0 (PUTOLIEHO30B, SIBISETCS BOTHBIA PEKUM,
KOTOpBII BKIIOYaeT B ceOsi HOPMBI 3aTOIUICHMs, TIYOWHY 3aTOIUICHHS, CPOKM 3aTOIUICHUS |
MPOJOKUTEIHHOCTD CTOSIHUS BOJHI [2].

[TpoayKTHBHOCTh JMMaHOB TaKkKe OOYCIOBIEHA  arpOXMMHYECKHMMH H arpoQHu3N4EeCKUMH
CBOWCTBaMM TIOYB. PaBHOMepHOE pacmpeieleHHe BOABI Ha JIMMaHE O0ECIEYNBAET BBICOKYIO
ypoxaitHocTs [3].

[Ipr 3HAUMTENBHBIX TIepephIBAX B 3aTOIDICHWH HAOIIOJAETCsl YXy/IIEHHEe KadyeCTBEHHBIX
MOKa3aTeNiell eCTECTBEHHOTO TPABOCTOS, TPOSABISAECTCS HW3PEKEHHOCTh M CMEHa OWOJOrMYecKOi
¢dopmanmu. Ha ydacTkax HEJOCTATOYHOTO yBIAXKHEHHS TOMHHUPYIOT KCepO(HUTHBIE PACTEHHS, TaKHE
KaK TIOJILIHb OETIOBOMIOYHAS, TIONBIHE JleccuHTa, porad IecYaHblid U Ap., Ha PEryIsIPHO 3aTaITHBAEMBIX
Y4YaCcTKax — 3JIaKOBBIE M1 OCOKOBBIE pacTEHUs (OBCSHHUIIA JIYTOBAsI, TUCOXBOCT JIYTOBOM, ITBIPEH MONM3YUHIA,
KITyOHEeKaMBbIIl MOPCKOH 1 Ap.) [4].

brnaromapst oOOMIBHBIM C BECHBI 3aracaM BJIard B JIMMaHe CTEOJI pacTeHWI MHOTOJIETHHX TPaB 10
UIONS MecdAlla OCTAlOTCSl MSTKMMH W COYHBIMH, YTO IIO3BOJIIET HCIIOJIb30BaTh TpaBhl B KayecTBE
3€JIEHOTO KOpMa WJTH B BHJIE CBIPBS JIsl IPUTOTOBJICHHUS CEHa, CEHaXKa, TPaBIHOM MyKU 1 OpHKETOB [5].

[MpaBUnbHBIA peXUM OPOLICHHS HE TOJIBKO SKOHOMHUT BOJHBIE PECYpPChl, HO M CIIOCOOCTBYET
MOSIBJICHUIO HA JIMMaHaX OOJIBIIOTO KOJUYECTBA IICHHBIX pacTeHHMd [6-8], Tak ke Ipeaynpexaact
BOJIHYIO PO3HIO U MPUBOAMT K CHMIKEHHUIO 3acoyieHHOCTH T1o4B [9, 10].

B nposenennbix onbitax A.B. Komuccaposa [11] TpuauatucyToyHoe 3aTOMJIEHUE HA JTUMaHAaX
M0 CPaBHEHHIO C He- WM KPAaTKOBPEMEHHO 3aTOIUISIEMBIM YYAaCTKOM MPUBOJUIO K YaCTUYHOMY
PacCoNICHHIO KOPHEOOUTAeMOTO CJI0s, TIOBBIIICHUIO TIPOYKTUBHOCTH TPABOCTOSI U €r0 Ka4eCTBEHHOTO
cocTaga.

A.A. IlnemwakoB otMmeuan [12], 4ro i MBIpEMHBIX CEHOKOCOB HAa JIMMAHAX, 3aTaIUIMBAEMbIX
paHHEH BECHOM, ONTUMalbHAas AIUTEILHOCTh 3aTOIIEHUS HaxoauTcs B npeaenax 30 nueil. 9To cBA3aHO
C TeM, 4YTO B TMEpPUOJ] PAHHEBECEHHETO 3aTOIUICHWs, II0YBA €IIe HE OTTaWBaeT M HE BBHICOKAs
Cpe/IHECyTOYHasi ~TeMIeparypa BO3lyxa ci1a0o BIMSET Ha  WHTEHCUBHOCTh  MPOTCKaHWUS
(U3HONOTHYECKUX TIPOIECCOB Y PACTEHHH, MOATOMY OTCYTCTBHE BO3JyXa HE OKa3bIBAET CHIILHOTO
OTPHULIATETILHOT'O IEUCTBHUSL.

JlutepaTypHble [aHHbIE CBUAETENBCTBYIOT O TPOTHBOPEUMBOCTH BIUSHHUSA OpOIICHHS Ha
TUIOTHOCTH TI0YBBI M OCHOBHBIE BOTHO-(H3UYecKUe KOHCTAHTHI [ 13, 14], uro TpeOyeT u3yueHus TaHHOTO
BOIIPOCA M PAa3HOTO MOAXO0/a B MPUMEHEHUH TEXHOJIOTHH B 3aBUCHMOCTH OT MOYBEHHO-KIMMAaTHYECKUX
YCJIOBUM U PEKUMOB OPOLIEHUSI.

Lenb paboThl: M3y4WTh JWHAMHUKY 3allacoB MPOJYKTHBHOW BJArd B TEPHOJ] BETCTAIUU TBIpes
NIOJNI3Y4ero (JOMUHUPYIOIIETO BHIA B €CTECTBEHHOM TPAaBOCTOE) M IUIOTHOCTH TOYBBI B BECEHHE-JIETHHI
MIEPHO]], a TAKKE ONPEJEINTh OCHOBHBIE KOJIMUECTBEHHBIE MTOKA3ATENH PACTEHUH U YPOXKAHHOCTH CEHa B
3aBUCUMOCTH OT HOPM 3aTOILIEHUSI.

Marepuajisl U MeTOAbI HecseaoBanuil. OOBEKTOM HCCIETOBAHUH SBIAIOTCS 00pa3ibl HOYBHI
U pacTeHMH (ecTecTBeHHBIH TpaBocToil). [loneBble mccnenoBaHusl MPOBOJWINCH Ha JIMMaHe Ypajo-
Kymrymckoit opocurensHo-o0BogauTenbHoN cucteMbl (YKOOC) pacnofioeHHOro B AKKaHMKCKOM
paiione 3ananHo-Kazaxcranckoil obiacTu.

Omnpenenenre BIaXHOCTH MOYBBI U 3allacOB MPOAYKTUBHOM BJIard, a TakXKe IJIOTHOCTH MOYBHI
OTIPEZIETISUINCH COTJIACHO PEKOMEHIAIUAM IO METOJHUKE MMPOBEACHMS HAOIIOCHUI U UCCIIEOBaHUH B
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1ojieBoM ombiTe [15].

Wnentudukanus pacTUTEIHLHOCTH COTJIACHO OMPEAETHMTENI0 BBICIIMX pacTeHuil EBpomneiickoit
yactu CCCP wu karanory pacrenuit 3anangno-Kazaxcranckoit oonactu [16];

Odurodenonornueckre  HaONMIONEHHS  MPOBOJWINCH IO  MeToAMKe [ oCyaapTCeHHOro
COPTOUCIIBITAHUS IS CEIIBCKOXO03SHUCTBEHHBIX KyIbTYp (1989);

VYyer ypokalHOCTM 3€JIC€HHOW Macchl NPOBOAWIOCH IYTEM CKAllMBaHUS TpaB C Y4ETHOU
TUTOIIATN IETSTHOK B 4-X KpPaTHOM MOBTOPHOCTH C IEPECUETOM Ha Cyxyro Maccy [17].

BapuanTs! onbita: 1. Kontpons (6e3 3atorenus); 2. 2500-3000 m%ra; 3. 3000-3500 m*/ra; 4. 3500-
4000 m*ra; 5. 4000-4500 m¥ra.

PesyabTaThl U o0cy:xkaeHue. [louBa ONBITHOrO yyacTka JIMMaHa NPEICTABICHA KAIITAHOBON
cmabocononHneBaroii  TsokenocyrimaucTOo. Comepxanme rymyca B BepxHeM cioe (0-20 cm)
HaxoIwioch B uHTepBane 2,93-3,52 %. CreneHp 00ecrie4€eHHOCTH MOYB a30TOM XapaKTepHU30BaJIOCh
Kak HHU3Koe, pocopom U KammeM — BBICOKOE U O4eHb Bbicokoe. CyMMapHOe KOIMYECTBO OOMEHHBIX
KaTHOHOB B TOpU30HTE A BapbupoBaio ot 24,2 1o 27,3 mr-3kB Ha 100 r mouBHL.

Bopa yuactByer B mpoueccax OTOCHHTE3a, KOTJa MO/ BIMSHUEM CBETa U3 yIiiepoAa W BOIBI
o0Opa3yercss OpraHMYecKHe BEIIeCTBa B JHMCThAX pacteHuid [18]. OHa Takke ydacTBYeT B >KH3HH
pacTeHuii 1 kak TepMoperynupyromuii ¢paxtop. [lousenHas Bnara urpaet OOJbIIYIO0 POJb HE TOJNBKO B
00eCTieYeHNN JKU3HEACATENIFHOCTH M TPOAYKTUBHOCTH HAJ3€MHOW YacTH CEIbCKOXO3SIMCTBEHHBIX
pacTeHuii, HO U B TPOIIECCaX pocTa MX KOPHEBOHM cucTeMbl. Berka n KocBeHHas! pojib BIard B MOYBE,
TaK OHa MOXET BBICTYNaTh B PONH (PAKTOpa, YCHIMBAIOIIETO WM YMEHBIIAIOUIETO MEXaHHYECKOe
COIIPOTHBJICHHUE TIOYBHI POCTY KOPHEH.

B 2024 rogy nHambojee WMHTEHCHBHBIM POCT MbIpes (IOMUHUPYIOLIMM BHUI) OTMEYAJICS BO
BTOPOH TIOJIOBHHE Masi B IIEPHUOJ €ro KYIIEHUs, I/Ie 3amachl MPOAYKTUBHOMN BJIard B METPOBOM CIJIO€
MOYBBI COCTABJUIM: Ha ydyacTke 0e3 3aToruieHus (KoHTpoib) 121,1 MM, Ha BapuaHTax ¢ OpOLIEHUEM
or 188,2 mm mpu mopme 2500-3000 m3ra no 285,8 mm mpu 4000-4500 m%/ra, yBenuueHue oOT
CTaHJapTa cocTaBisuio oT 55,4 no 136,0 % coorBercTBeHHO (puC. 1).
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B KyweHve M KosnoweHne M Y6opKa (4o uBeTeHuUs)

Pucynok 1 — 3anace! npogyKTHBHOM BiIary OYBHI (MM) B OCHOBHBIE (Da3bl pa3BUTHsI IIBIPES IOJI3YYEro B
3aBUCHMOCTH OT HOpM 3aTorenust, 2024 r.
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B kosomienue mpipes mon3y4dero, BHaYajie TPEThel AeKaje HIOHS, 3alachkl MPOAYKTHBHOM BiIaru
B ITOYBE 3aKOHOMEPHO CHIDKAJINCh W HAXOMMINCH OT 136,6 MM Npy MUHUMAJIHHOW HOPME OPOIIEHUS
mo 202,8 MM TIipu MaKCUMaJIBHOW HOpPME, ¢ ToKa3aTeneM Ha KoHTpoie 79,3 mm. B mepuon ot dhassl
KYILIEHHS A0 KOJOMICHHs MbIpesl MPOM30LLIO COKpaIlleHNe 3amacos Biard Ha 27,4-34,5 %.

K y6opke cena obecriedeHHOCTh ITOYBHI MPOAYKTUBHOW BIIarod He nMena neduiuTa HE HA
OJTHOM W3 M3y4aeMbIX BAPHAHTOB U KOHTPOJIE, C MAKCHMAIBHBIM ITOKa3aTeIeM IIPH HOPME 3aTOTICHHS
4000-4500 m*/ra 103,2 MM B cioe 0-100 cM, Ha ydacTke Ge3 opomenus — 47,4 MM (MHHUMAJIbHBIA
MOKa3aTeb).

B wuccrenyempie ¢a3pl pa3BUTHA THIpes A0 YOOPKH pacTeHWH CcoIep’kaHhe 3alacoB
MPOAYKTHBHOM BJarn Ha BapHaHTaXx WMEIO 3aKOHOMEpPHOE YBEIMYEHHE OT TIIOBBIIICHUS
OpPOCUTENBHBIX HOPM.

Benymum noka3zatenem (GU3NIECKOTO COCTOSIHHS TIOUBHI SBJSETCS €€ TUIOTHOCTh MIIH 00BEMHAS
Macca. [IToTHOCTh OYBBI — BasKHEHILIEE YCIOBHE BBICOKOM MPOAYKTUBHOCTH CEIbCKOXO35HCTBEHHBIX
pactenuii. OHa B 3HAYMTEIHHOH CTENEHM OKa3bIBACT BIMSIHKME HA BOJHBIN, BO3AYIIHBIA M TETJIOBOU
PEXUMBI TIOYBBI, HA HHTEHCUBHOCTD (PH3UKO-XUMHUYECKHX U MUKPOOHMOIOTMUYECKHX MPOLIECCOB B HEM,
a gepe3 3TH MoKa3aTeld — U Ha yPOKaHOCTb.

B mnouse ¢ BoicokuM Kkoddduummentom miotHoctd (1,3 r/cM® m BbImE) 3aTpyaHseTcs
BO3/[yX0OOOMEH W HapyIllaeTcsi pa3BUTHE KOPHEBOW CHUCTEMBI KYJIBTYpHBIX pacTeHuil. Ecimn He
MPEeIIPUHAMATh HUKAKUX Mep 1Mo O00pb0e C MepeyIunIoOTHEHHEM Ha TOJNSAX CelbXO3Ha3HA4eHHs, 3TO
naryoHo oTpa3uTcs Ha ypoxae [19].

3HaYNTENBLHOE BIMSIHHAE Ha H3MEHEHHE IJIOTHOCTH ITOYBBI OKAa3bIBAET YBJIQ)KHCHUEC. Brnustaue
MOJIMBHOM BOJBI HA IUIOTHOCTH TOYBBI MMEET JBYCTOPOHHIOI HAIPABICHHOCTH: C OJHON CTOPOHEI,
OHa pa3pylIaeT CTPYKTYPY U, 3aJIUBasi IOPHI, BBI3BIBAET YIUIOTHEHHUE TTOYBHI, C IPYTOH — CIIOCOOCTBYET
HaOyXaHMIO KOJUIOMIOB, YTO MIPUBOJAUT K YMEHBIICHUIO ee TIIoTHOCTH [ 18].

IToka3aTens 0ObLEMHON Macchl TOYBBI MMeJN MOBbIIEHHE Ha KoHTpone oT 1,08 r/cm® B cioe
0-10 c¢m o 1,28 r/em® B cnoe 20-30 cm. Ha BapuaHTax ¢ M3y4aeMbIMH HOPMAMH 3aTOIUIEHHUS B CIIOE
0-10 cM jnaHHBIH nOKa3aTens Haxomuwica B uutepsaie ot 0,91 1o 0,96 r/em®, B cnoe 0-30 cm — ot 1,18
10 1,26 r/em® (tabm. 1).

Tabnuua 1 — O6beMHas Macca HOYBBI B OIIBITE 10 U3y4YEHHIO HOPM 3aTorneHus (r/cm®), 2024 r.

Bapuant
Ci10it T10uBHI, HOpMa HOpMa HOpMa HOpMa
oM 0e3 3aTOIUIEHUS 3aTOIICHUS 3aTOIICHUS 3aTOIJICHUS
3aTOTUIEHUS 2500-3000 3000-3500 3500-4000 4000-4500
m°/ra m®/ra m®/ra m%/ra
B Becennuii nepuon
0-10 1,08 0,94 0,91 0,96 0,91
10-20 1,14 1,06 1,10 1,06 0,97
20-30 1,28 1,26 1,24 1,22 1,18
0-30 1,17 1,09 1,08 1,08 1,02
K ybopxke
0-10 1,11 0,98 0,96 1,02 1,02
10-20 1,18 1,14 1,16 1,11 1,08
20-30 1,30 1,28 1,26 1,22 1,20
0-30 1,20 1,13 1,13 1,12 1,10

K y0opke KyJabTyphl INIOTHOCTh TIOYBBI 3aKOHOMEPHO YBEJIWYHMBAJIach Ha BCEX BapUaHTax, HO HE
MPEeBbIIIAJIa ONITUMANIbHEIC 3HAYeHUs. HauMeHbIINH MmoKa3aTelb TaHHOTO ImapaMeTpa MOYBbI ObLT PU
nopme 3aromnenus 4000-4500 m®/ra, coctaBus B cioe 0-30 cm 1,10 r/cM®, Ha OCTaIBHBIX BapHAHTAX
Haxoamics B uaTepsaie 1,12-1,13 r/cm, ¢ mokaszarenem Ha konTpose 1,20 r/em®.
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PactuTenbHOCTE JIMMaHHOTO y4acTka Oblia IMPEeNCTaBlICHA MPEUMYIIECTBEHHO CIICTYIOIIUMU
Bugamu: meipeid momsyumid (Elytrigia répens), cutHuk Xepapa (Juncus gerardi), OexmaHus
obobikHOBeHHas (Beckmannia eruciformis). mepbennuk mpyroBumabid (Lythrum virgatum), mosbrab
ropokast (Artemisia absinthium), momouaii octpeiii (Euphorbia ésula), masens xypuaBsiidi (Rumex
crispus), nessicunn Opuranckuid (Inula britannica L), omyBamumk nexapctBeHHBIH (Tardxacum
officinale), Tumuak (Festica valesiaca), uactyxa oObikHOBeHHas (Alisma plantago-aquatica),
TBICSIUSTUCTHUK nTapMuka (Achilléa ptarmica).

AHanmu3 BHIOBOTO COCTaBa pPACTEHMH TIOKa3al, YTO Ha BCEX H3y4aeMbIX BapHaHTaxX B
€CTEeCTBEHHOM TpaBOCTOE Mpeodnaman meIpeil mon3yuyuil. Ero KonWdecTBEHHBI MOKa3aTeiah Ha
BAPMAHTAX HAXOJMIICA B MHTepBaje oT 269,5 mr./mM?> npu HOopMme opomenus 2500-3000 m%ra mo
374,2 wt./mM? ¢ Hopmoii 4000-4500 m%/ra nmu coorBercTBeHHO 93,2 M 97,8% OT BCeX BUIOB PaCTEHUIA,
¢ nokasateneM Ha Kourpone 101,8 mr./m? umi 43,3 % .

B 2024 romy miioTHOCTH TPaBOCTOS B OONBITMHCTBE BAPUAHTOB YBEIHMUMNBAIACH OT ITOBBIIICHHS
HOPM OpOILEHHA Ha y4YacTKax JMMaHa M BMECTe C TE€M YBEJIMYMBANach JOJS 3JAKOBBIX PAacTCHUI
(Tabm. 2).

Tabmuia 2 — YposkaliHOCTh M OCHOBHBIC KOJIMUECTBEHHBIC MOKaszarenu, 2024 1.

KonuaecTBo pacTeHuit, mit./m? BricoTa pactenuit, cm
Bapuanr Ypokail-
371aKOBBIE pasHo- BCETO 3J1aKOBBIE pasHo- HOCTS, LTa
TpaBbe TpaBbe
bes 3aTomnenns 213,3 21,7 235,0 23,4 27,5 4,8
Hopma
3aroruteHus 2500- 269,7 19,3 289,0 40,7 38,1 12,4
3000 m*/ra
Hopma
3arorutenus 3000- 330,3 21,0 351,3 39,8 35,7 141
3500 m*/ra
Hopma
3aroruieHus 3500- 304,5 38,3 342,8 43,2 41,7 16,0
4000 m*/ra
Hopma
saroruieHus 4000- 374,1 8,3 382,4 46,8 445 16,4
4500 m%/ra
HCPo g5 0,98

I1.B. JlebeneBa otmeuan [20], uTo HaJa3eMHash Macca MBIpes MOJ3YYEro MO rojaM >KM3HH U B
TE4YeHHE BEreTallMOHHOIO MIEPHOo/ia HapacTaeT HepaBHOMEPHO. B Hauane Bereranuu HapacTaHWE HICT
MEAJICHHO; MaKCHUMAJIbHBIA MPUPOCT HAA3EMHOM Macchl HaOIr0aeTcsi B KOHIE KOJIOLIEHUSI — Havale
[[BETCHUSI.

HauOonbiiee KOTMYECTBO 3JTaKOBBIX PACTEHUH B (DUTOIIEHO3E Cpeld W3y4aeMbIX BapUaHTOB
OBLIO OT MCIIOJIL30BaHUs MAKCUMaIbHONH HOpMbI 3atomenus 4000-4500 m%/ra, nokaswiBas IpubaBKy
oT KOHTpoJs Ha 160,8 mr./M?> u ¢ Hopmoit 3000-3500 m3/ra, coorBercTBeHHO Ha 117,0 wT./™M2
HecKonbKo ycTyman UM BapuaHT ¢ HopMmoii opomenust 3500-4000 m3/ra, rie yBenmuuuBajiach JI0Js
pasHoTpasbs (38,3 wT./M?), HaMMEHBINMI PE3yJIbTAT MOJTyYeH NPU MUHUMAJILHON HOPME OPOLIEHHS
2500-3000 M%/ra, cocraBisis cooTBeTcTBeHHO 304,5 1 269,7 mT./M?.

OO0miee KOJMMYECTBO pAacTEHUIl (37aKOBBIX W Pa3HOTPaBbs) NMpH IIOKa3aTesle Ha CTaHaapTe
235,0 mr./M? yBenmudmBanoch Tpu opomennd Ha 54,0 mr./m? ¢ mHopmo# 2500-3000 m3/ra, ma
116,3 mr./M? ¢ Hopmoit 3000-3500 m%ra, ma 107,8 mr./mM?> ¢ HOpmoii 3500-4000 m/ra m Ha
147,4 wr./M? ¢ Hopmoi 4000-4500 m%/ra.

Bricota pacTeHMii WMena TEHIACHIMIO K YBEIMYEHHIO ITOKA3aTeNsd OT IOBBIIICHHS HOPM
3aTOIUICHUS, COCTABJISISI B CPEJIHEM IO BapuaHTaM Ha 31akoBbIX 39,8-46,8 cm, Ha pa3HOTpaBbe 35,7-
44,5 cm, npu koHTpone 23,4 u 27,5 cM COOTBETCTBEHHO.
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YpoxkaifHOCTh CeHa Ha BapraHTaX ObLIa HaWOOJIbIIEH MPU MCIIOJIE30BAHUU OPOCUTEIEHBIX HOPM
3500-4000 u 4000-4500 m%ra, mMoKa3aB JOCTOBEPHYK HPHOABKY OT KOHTDOJS, NP IIOKa3aTele
4,8 wra, va 11,2 m 11,6 w/ra mwmm 233,3 u 241,7 % COOTBETCTBEHHO, YTO BEPOSITHO CBS3aHO C
npeolialaHieM Ha JTaHHBIX YYacTKaX MbIpes MOJI3YYero, a OCTajdbHbIE BUBI PACTCHUIA MPH JTaHHBIX
HOpMax HE MEPEHOCWIIN JTUTENBHOTO 3aTorieHus. [IpubaBka B ypoxKalHOCTH OT HOPM 3aTOILICHUS
2500-3000 u 3000-3500 m>/ra coctasisina 7,6 1 9,3 1/ra unu 158,3 u 193,8 % cOOTBETCTBEHHO.

BeiBoapl. TakuMm 00pa3oM, HCIOIL30BAHUE OPOCHUTEIBHBIX HOPM TIO3BOJIMIIO YBEIUYHTH
3arachl TIOYBCHHOHN BJard U COXPAHUTH €€ J0 YOOPKH KyJbTYPhl, C HaUOOJBIIUM TOKa3aTelieM MpH
MaKCHUMaJIbHOUM HOpMe oporieHus. O0beMHasi Macca O4BEI UMena Ooliee BHICOKHE 3HAUYCHUSI B OIBITE
Ha KOHTposbHOM BapuanTe oT 1,08 r/em® B cioe 0-10 cm g0 1,28 r/cm® B cinoe 20-30 cM, Ha BapHaHTax
C U3y4aeMbIMH HOpMaMu 3aToruieHus B cioe 0-10 cM naHHBIN oKa3aTenh HAXOAWICS B UHTEPBAJC OT
0,91 10 0,96 r/cm®, B cioe 0-30 cm — ot 1,18 10 1,26 r/em®.

KonM4ecTBo TbIpes MoN3yYero HaxoAWIoch B MHTepBane oT 269,5 mo 374,2 wr./m? wm 93,2-
97,8% 1Ipu M3yYaeMbIX HOpPMax 3aTOIUIEHHS, C OKa3aTeaeM Ha koutpose 101,8 mr./m? (43,3 %).

Bricota pacreHuii Ha BapuaHTaX HMeNa TEHACHIUI0 K YBEIWYCHUIO TIIOKA3aTeNs MpH
TTOBBIIICHUA HOPM OPOIIICHHUS, COCTAaBJIAsA Ha 3J1akoBBIX 39,8-46,8 cM, Ha pa3HOTpaBbe 35,7-44,5 cmM,
npu KoHTposte 23,4 u 27,5 cM COOTBETCTBEHHO.

YpokaliHOCTh CeHa Ha BapHaHTax ObLIa HAaMOOJIbIIEH PH MCIIOIB30BAHUHN OPOCUTEIBHBIX HOPM
3500-4000 u 4000-4500 m%ra, moka3aB JOCTOBEPHYK NPHOABKY OT KOHTDOJS, NP IIOKa3aTele
4,8 n/ra,ma 11,2 u 11,6 n/ra mmm 233,3 1 241,7 % COOTBETCTBEHHO.

bnazooaprocmu. Jlannoe ucciienoBanue ObUIO MPOGUHAHCUPOBAHO MHMHUCTEPCTBOM HAyKU U
BeIciero oOpazoBanust PecnyOmmkm Kazaxcram B pamkxax HTII BR21881871 «PazpaboTka
TEXHOJIOTHA W TIPUEMOB 3aroTOBKM KOPMOB B KOPMOBBIX yroipsix KaszaxcraHa B KOHTEKCTE
YCTOMUYUBOIO yIPABICHUS.
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TYUTH

Makanana kenrabaH eCiMIIKTEPiHIH TYPJIK JKOHE CaHIBIK KypaMbIH, cy 0acy HOpMalapbIHBIH
JKEMILONTIH Kachll MACCACBIHBIH OHIMJALIIN MEH KOPEKTUIriHe ocepiH 3epTTey HOTHXKeNepi
KEJITIPIJreH.

KenrabaHHBIH 3epTTeNeTiH ydacKeci *aimbl MpoeKTUBTI xkaObiHbl 80%-maH acaThlH acCTHIK
TYKBIMAC ecimaikrepimer (Elytrigia répens, Beckmannia eruciformiS) yCbIHBUIFaH.

[lenTiH THIFBI3ABIFEI Cy 0ACY/IBIH KOJIJIAaHBLIATHIH HOpMaJlapbiHa OalIaHBICTBI O0JI/IbI, HETI31HEH
JKEMIIIONTE €H KYH]IbI aCTHIK TYKBIMIAC OCIMIIKTEPAiIH CAHBIH KOOCHUTTI.

ACTBIK TyKbIMJAC LIONTEPAIH €H Koml caHblHa cy Oacy Hopmackl 4000-4500 mifra —
974,0 pama/m? GonraH Keszle KOJ sKeTKisiumi, Oy Gakpuiayman 718 mama/m? acem tycri. Cy Gacy
Hopmacs! 3500-4000 M®/ra Gonranna, KeaTabaH eCIMIIIKTepiHiH OHIM/ILIIri OOWBIHINA EKiHII HYCcKaIa
acTBIK TYKBIMIAC ©CIMIIKTepHiH canbl 642,7 nmana/mM® Kypaael, Oipak COHbIMEH Oipre apanac
IeNTep/IiH caHbl Kobelin, MmakcumyMm 171,3 nana/m? sxeTTi.

Cyapy nopmackl 4000-4500 m3/ra Gonran Ke3ze INONTIH €H KOFaphl OHiMALIriHE - 57,2 1/ra
mki Hemece 38,0 1/ra Kyprak mMacca KoJl JKeTKi3immi, Oy 6aksimayan Tuicinre 34,7 xone 27,4 n/ra
apttel. 3500-4000 m3/ra cy Gacy HOpMachl HYCKajaa IIMKi MaccaHbiH eHimaimiri 52,1 m/ra nemece
Kyprak canmakka 34,0 n/ra »kerti, anmadima Oyl HyckKaga ©H a3 JKEMINON KYHABUIBIFBI Oap apanac
HIONTIH YJIKEH YyieciHe ue 0oJibl.

XKemmontin kopektik kopcetkimi 3500-4000 some 4000-4500 m3/ra cy Gacy HopmanapbiH
KOJIJIAHFaH Ke3[e €H JKOFapbhl MoHTe me Oonapl, coiikeciHme 0,37 sxone 0,40 a3wik emmemepi,
6axputayaan (0,30 a3k emmemi) catikecinme 23,3 sxane 33,3 %-ra apTTHL
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