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M10YBbI CEBEPHOT'O MOBEPEXXbS KACIIUIICKOT'O MOPS
Y UX JETPAJIALIVA

1Kaszaxckuil HaOy4HO-ucc1e008ameAbCKUll UHCMUmMym no4808edeHusl U azpoxumuu
umeHu YY, Yenanosa, 050060, Aamameul, np. anb-@apabu, 75 B, Kazaxcmad,
*e-mail: kpachikin@yahoo.com
AHHOH’ICIL{U.H. ue.}Ib HCCJ’Ie,E[OBaHPIﬁ, cocToslJla B KOMILJIEKCHOM OlleHKe COBpEeMEHHOro
COCTOAHHUA MOYBEHHOI'O ITOKPOBA l'IpI/I6pe>KHOﬁ 30HbI Kacnuiickoro MOPA; BbIABJIEHUH IIPOLECCOB
Aerpajganyvy mo4s. O6bekTaMu I/ICCJIe,ELOBaHI/Iﬁ ABJIIIOTCA MOYBBLI U NMOYBEHHBIN INOKPOB 4aCTH
ceBepHOro mnobepexbs Kacmuiickoro Mops, mpuJieramuied K COBPpEMEHHOW JesbTe p. Ypais.
TpaHcopMalvsi MOYB TEPPUTOPHUH OOYCIOBJEHA HE TOJIBKO BO3POCIIMM aHTPOMOTeHHbIM
BOBAeﬁCTBHEM, HO U HU3MEHEHHeM q)aKTOpOB n0q3006pa3033Hm{, CBA3aHHBIM CO CHUXXEHHEM
YpPOBHA Kacnuiickoro MOopAd B I1ocjeaJHHe To/Jbl. ,Zlﬂﬂ OLlEHKHU CTeleHUu H3Y4YEeHHOCTHU
XapaKTepu3yeMol TeppUTOpPHUU NPOBeJeH OTOOpP M aHa/IM3 MaTepUasioB IpeJllecTBYOINX
IMOYBEHHbIX HCCﬂeﬂOBaHHﬁ. ITo pe3yJsibTaTaM IOYBEHHBbIX I/ICCJIeLLOBaHI/Iﬁ Ha TEPPHUTOPUHU yIACTKa
BbIJE€JIEHO 26 TIOYBEHHBIX TaKCOHOMHYECKHX eJUHHUL, [0 paSHOBHﬂHOCTeﬁ BKJIOYHUTEJIbHO.
l'[pOBe,z[eHa OLl€HKa CTEeNEeHH Aerpaganuu Mmo4sB. Ha ocHoBe MOJIY4€HHbIX MATE€PHUAJIOB COCTABJIEHA
IMOYBEHHAA KapTa U KapTa Aerpagal nNo4B CEBEPHOT 0 l'[O6ep€}Kbﬂ Kacnuiickoro MOp4.
Karouesnie caoea: CeBepHbli [Iprikacnuii, no4yBeHHas KapTa, KapTa JerpaZaluy No4s.

BBEJIEHUE

CeBepHoe mobGepexbe Kacmnuiickoro
MOpsl fABJIAeTCA TeppUTOpHell WHTEHCHB-
HOM HedTenOObIYM U XapaKTepU3yeTcs
JLOCTaTO4YHO BbICOKOU MJIOTHOCTBIO
HaceJIeHHUs, YTO NpeJonpesessieT BbICOKHe
aHTPOIOTreHHbIE HArpy3KH Ha NMOYBEHHbIN
NOKpoB. HapacTaHue 35KOHOMHYECKOTO
noTeHlMaNma npubpexxHol 30HbI Kacnuii-
CKOr'0 MOpsl TaK:Xe Heu30eXHO MPUBOAUT
K YBEJIMYEHHIO IJIOIIAJeN JlerpasupoBaH-
HbIX NAcTOWI, TEXHOMEHHO HapyIIeHHbIX
3eMeJ/ib, BTOPUYHOMY 3aCOJIEHUIO, 3arpss-
HeHHIO N0o4YB. Bce 3TU HeraTHBHblE U3Me-
HEeHHUs YCyryoJssooTcsa o0lled apuausa-
Mel KJMMaTa NpU pe3KoM JeduLUTE
BO/IHbIX PECYDPCOB.

B 50-70-x romax MpoIJOro CToJie-
TusA Ha Tepputopuu CesepHoro [Ipukac-
HA COTPYAHUKAaMHM WHCTUTyTa N0OYBOBe-
nenuda AH KasCCP u apyrux opraHusanuu
IPOBOJUJINCE CUCTEMaTHYeCKHe I0YBeH-
Hble HCCJIelIOBAaHMS, Pe3yNIbTaThl KOTOPBIX
OTpa)keHbl B MOHOrpadusax U COOPHHUKAX

[1-6]. CpaBHeHHEe pe3ysbTaTOB 6oJiee M03-
JIHUX TIOYBEHHBIX wuccaesoBaHui (2009-
2011 rr.) c peTpOCHEKTHBHBIMU IMOYBEH-
HbIMU MaTepHUasiaMd BbIIBUIO 3HAuU-
TeJIbHble U3MEHEHHUsI B CTPYKType MO4YBEeH-
HOT'0 MOKPOBAa M CBOMCTBAax MOYB, IPOU30-
lie/llIMe 3a MpeJUIeCTBYIOIINE JlecTHIe-
THUs [7-9], cBsI3aHHbIE C eCTECTBEHHO 00YC-
JIOBJIEHHBIMH (KoJiebaHust ypoBHa Kac-
MUMCKOr0 MOpS, OTMHPAHHE [IeJbTOBBIX
IPOTOK) U aHTPONOreHHBIMU PaKTOPaAMHU.

O6uensBecTHO, 4TO ypoBeHb Kac-
MUMCKOr0 MOPSl MOJBEPKEH 3HAYUTEJb-
HbIM KosiebaHusAM. [lo 30-x rogoB mpomi-
JIOTO CTOJIETUS] OH ObLI OTHOCHUTEJBHO
cTtabusieH (-25-26 M Hke ypoBHSA Mupo-
BOI'0 OKeaHa), IOoCJe 4Yero HayajJochb ero
cHmkeHue (10 -29 M B 70-x rojiax). Pe3skoe
najieHle YpoBHS MOps CMEHWJIOCh Ha
CTOJIb XK€ CTPEMHUTEJbHOE ero Moj-HITHe
(k 1994 r. oH OCTUT OTMETKHU B -26,6 M)
[10]. B HacTosImee BpeMs HaOJIOAAETCS
OTCTynaHue G6GeperoBod JIMHUM MODS.
CoBpeMeHHasi perpeccusi Mopsi IpUBOJUT
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K OOCbIXaHUI0O  MPUOPEKHOU  30HHBI,
CHIPKEHUIO YPOBHS TIPYHTOBBIX BOJ, U
ONYCTbIHUBAHUIO 3KOCUCTEM.

B aTo#i cBSI3U aKTyaJibHOU NpeACcTaB-
JIsleTcsl Mpo6jieMa OLleHKH COBPeMEHHOI0
COCTOSIHUSA NIOYBEHHOTO NTIOKPOBa, KOTOpas
npejnoJiaraeT 06’beKTUBHYIO XapaKTepuc-
TUKYy MOPQPOTreHeTHUYeCKUX U XMMHUYEeCKUX
CBOMCTB IOYB C y4yeTOM BJMUAHUA ak-
TOPOB  NPUPOJHO-OOYCJOBJIEHHOM U
aHTpPOINOreHHOM TpaHchOpMaL UK.

B Hay4yHOW JiMTepaType TepMHUH
«COBpeMEeHHOe COCTOSIHME T04YB» 10 60Jib-
el 4yacTu 0603HAYaeT XapaKTEePUCTUKY
OTZAe/IbHbIX CBOWCTB IMOYB Ha oOIlpeje-
JIeHHbII MOMeHT BpeMeHHU. llpu sTom B
OCHOBHOM HMeeTCs B BHJY 3arpssHeHHe
NOYB pas/JMYHbIMU TOKCHUKAHTaMH, Ypo-
BeHb IJIOLOPOAUSI 3eMeJib CeJbCKOX03s51H-
CTBEHHOTO Ha3HaueHWd U CTeleHb 3aco-
JieHus noys [11-13].

B 3TOM OTHOWIEHUU TEPMUH «Jer-
pajanus no4uB» siBjseTcs GoJiee KOHKpe-
TU3WPOBAaHHBIM W TNPUOJMKEHHBIM K
pelleHHIo 33/ia4 [0 OLleHKe COBPEMEHHOI0
COCTOSIHMSI IOYBEHHOI'0 MOKpoBa. Pasziny-
Hble BH/Jbl Jerpajanud IO4YB IMOJ BO3-
JlefiCTBMeM aHTpPONOreHHbIX (GaKTOpPOB K
HacTosALleMy BpeMeHH J0CTAaTOYHO TOJIHO
n3ydyeHsbl [14]. B 060611eHHOM CMBbICJIE TTOJ
Jerpajauved MNOYB MOHMMaeTcsd Kak
yXyAlleHWe WX eCTECTBEHHOTO COCTOSIHUSA
N0/ BJIMSIHUEM aHTPOINOTEHHbIX, TaK HU
JIIOOBIX  €CTeCTBEHHO  06YyCJIOBJIEHHBIX
JeCTabUIN3UPYIOLUX PAaKTOPOB.

B HopMmaTUBHBIX JOKyMeHTax Pec-
nybsnku KasaxcraH gerpajauus 3emelib
TPAKTYyeTCs KaK COBOKYIHOCTb IIPOLIECCOB,
OPUBOAALIMX K HU3MEHEHUI QYHKIUH
3eMJIM, KOJMYeCTBEHHOMY W KaueCTBeH-
HOMY YXV/[LIEHHIO €e COCTOSIHUS, CHHXKe-
HUK TPUPOAHO-XO03MCTBEHHOM 3HAYM-
Moctu [15, 16]. B nocnegHeM goKyMeHTe
BbIEJIAIOTCS CJeAylolide BU/bI Jlerpaja-
LMY II0YB: arpoMCTOlleHHe 3eMeJib, 3ar-
psA3HeHHe 3eMeJib (XMMHUYecKoe U OHOo-
JIOTMYeCKoe), paJUOaKTHBHOe 3arpssHe-
HUe 3eMeJib, TeEXHOJIOTUYecKas (3Kcmiya-
TallMOHHAas) JlerpajaLus.

B nuiaHe peunieHHsi BONPOCOB IO
OlleHKEe COBPEMEHHOI'0 COCTOSIHUS IOYBEH-
HOTO TMOKPOBa BaXKHbIM SBJSAETCA MpeJ-
cTaBjJieHHe WHOOpPMAIMM He TOJIBKO C
TOUYKM 3pEHUsT JIUCKPETHOW XapaKTepHuc-
TUKU CBOMCTB I0OYB, HO U OTpPaKEHUSs
0COGEHHOCTEM WX MNPOCTPAHCTBEHHOIO
pacnpejesieHus, T.e. COCTaBJeHHE TOYBEH-
HbIX OLI€HOYHBIX KapT.

CocTaBJsieHUe JIOGOM KapThl Npe/Ba-
psieTcs  omnpefieJleHHbIMU — KJaccuduKa-
UOHHBIMU TOCTPOEHHUSIMH, Ha KOTOPBIX
6asupyeTcs JiereHga Kk kaprte. OfHako 10
HACTOsIIer0 BpPEeMEHU He CYyLIecTByeT
OGIENMPUHATON KJIacCHPUKALUU aHTPOTIO-
FeHHbIX NOYB U METOJO0B UX KapTu-
poBaHusl.

MATEPUAJIbI U METO/bI

O6beKTaMH HCCAeAO0BAaHUU  SIBJIS-
JINUCh TIOYBbI U MOYBEHHBIA MOKPOB YaCTH
ceBepHOTO nobepexbs Kacnuiickoro Mmops
Y COBpEMEHHOH [1eJIbThI p. YpaJl.

B kauvecTBe pematoniero ¢akropa
Ipyd BbIOOpE TEPPUTOPUH 06CJEeL0BaAHUS
BBICTYINUJIA JOCTAaTOYHAsA 06eCreyeHHOCTh
MaTepuajaMd HNpeJUIeCTBYWIUX HCCe-
JIOBaHUW JJi1  JIOCTOBEPHOW  OLIEHKH
CTeleHU TpaHCcPOopMalMU MOYB.

OCHOBHBIM MPUHLUIIOM KJacCUPHU-
Kallud aHTPOINOTreHHO HapylIeHHbIX MOYB,
pa3paboTaHHOM [Jis OLEHKH COBpPEMEH-
HOrO0 COCTOSIHMSI TOYBEHHOrO MOKpPOBa
[IpykacnuicKOro pervoHa, MPUHAT MOP-
doreHeTHUECKUN MOAX0/, OCHOBAaHHBINA Ha
KOJINYEeCTBEHHO-Ka4eCTBEHHOM OLIEHKE
M3MEeHEeHUN TeHeTU4YecKoro mnpoduss mo
OTHOILEHUIO K UCXO/HOU noyBe [17, 18].

BoiiesieHre TpeiBapUTENbHbBIX M0Y-
BEHHbBIX KOHTYPOB NMPOBO/UIOCH C UCIOJIb-
3oBaHueM ['MC-TexHOJ/IOTHIT 1 MaTepHaJIOB
JIUCTAaHLIMOHHOTO 30HAWpoBaHusa [19, 20].
OCHOBHBIM METOJIOM 06pabGOTKH KOCMHU-
4eCcKoU MHQOpPMAIMHU SABJISIETCS KOCBEHHOE
MHAVKALUOHHOEe JAemundpupoBanue [21,
22], KOTOpOoe OCHOBBIBAETCSl HA YCTAHOB-
JIeHUW B3aWMOCBSI3U MOYBbI C KOMIIOHEH-
TaMu JaHAwadTa, MoJyIUBIIMMH HAUIYU-
1ee OTOOpaXKeHHe Ha KOCMUYECKUX CHUM-
Kax, B MepBYI0 o4yepe/lb C pacTUTEJbHOC-
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Thi0 U pesibedpom. [Ipu aemudprpoBaHuu
MCII0J1b30BaJIUCh KpynHOMaclITabHble
CIEeKTPO30Ha/bHble KOCMUYECKUEe CHUMKHU
tuna Google u Bing.

[losieBble MOYBEHHBbIE UCCIE0BAHUS
BBINOJIHSIJIUCh METOJOM KJ/I4ed - TpaHC-
cekT [19], 3a/JoKeHHbIX Ha OCHOBe
BU3yaJIbHOTO aHa/vM3a MaTepualioB Je-
IWHPPUPOBAHUSA W NpPUMEHEHUs Tpaju-
LJMOHHBIX MeTO0/10B KapTupoBaHus [23]. Ha
3Tane NpoBeJeHUs1 MapLIPyTHBIX 0JIE€BBIX
UCCJIeIOBaHUH TpPUMEHSJUCh MopdoJio-
ruyeckue MeToznbl [24], o6ecnevyrBaroLye
JLOCTOBEPHOCTb U OOGOCHOBAHHOCTb IOJIe-
BOW JMAarHOCTHUKHU I10YB, IOYBEHHOTO Kap-
TUPOBAaHHWA M XapaKTepUCTUKH IJIaBHBIX
Mop$0J0THIEeCKUX CBONCTB IOYB.

MecTa 3a/10KeHUS pa3pe30B U TOYEK
ONMCaHUsl BBIOMpAJUCh TaKUM 06pasoM,
YTOOGbl MaKCHUMa/JIbHO OXBaTHUTb TepPpH-
TOpUHM, He o06cCJeAOBaBILMEC paHee, a
TaK)Xe N0 BO3MOXHOCTH BOJIM3U DPETPO-
CIIeKTUBHBIX pa3pe30B, o0beclnedyeHHbIX
aHAJMTUYECKMMU JaHHBIMH, [Jis TOCJe-
JAyIOLIero CpaBHEHHUS] B H3MEHEHHUU HX
CBOMCTB 3a NPOLIe/ NN ePUOJ,.

[IlpuMeHeHHe  HMHCTPYMEHTaJbHbIX
MEeTO/I0B CBsI3aHO C J1JabOpaTOpPHBIMHU aHa-
JINTUYEeCKUMH UCCJIeJOBAaHUSIMU OTOOpaH-
HbIX 00pas10B, KOTOpPble MPOBOAUJIKCH B
Jlabopatopun xuMuu nouB Kasaxckoro
Hay4HO-HCCJIeL0BAaTE/IbCKOTO HUHCTUTYTA
NOYBOBEJIEHUSI M arpoXMMHUM HMEHHU
Y.Y. YcnanoBa mo o6UIENPUHATBHIM METO-
aukam [25, 26]: rymyc - mno Tiopuny,
o6mui aszor - no Kwenbaanio, ruapo-
JIM3yeMbIH a30T - o TropuHy-KoHOHOBOH,
noABWXKHBIA  docdop u Kamuih - 1o
Mauuruny; pH - nmoTeHuuMoOMeTpHUYECKUM
MetosoM, COz - KaJbLUMMETpPOM, IOIJIO-
meHHble ocHoBaHus Ca, Mg - Tpuo-
HoMeTpudeckuM MetozoM, K, Na - Ha
nJlaMeHHOM QOTOMeTpe.

Jns omnpeneneHUs cTeneHU TPaHC-
dopmManyy NOYB 3aKJIAJbIBAJIUCh NMapHbIe
WM TPOWHble pa3pesbl (LieJIMHA — Hapy-
IIeHHble NOYBHI), KOTOpble GOPMUPYIOTCA
B OJMHAKOBBIX OMOKJMMAaTHUYECKUX, T'UJ-

pPOJIOTUYECKUX U
rU4YecKHUX YCIOBHUSX.

[lo pesysbTaTaM aHaJIUTUYECKOIO
ob6cejoBaHUA IOYB OMNpejensajach CTe-
IIeHb Jerpajalny Moys.

[Ipu cocTraBjeHMU KapThl Jerpa-
Jlalluy TO0YB HCI0JIb30BaJach COCTAaBJIEH-
Has o4YBeHHas KapTa. PaboThbl, cBI3aHHbIE
C MaclTabupoBaHHeEM KapTorpapuyeckux
MaTepHuaJioB M KOCMOCHHMKOB, HX Je-
mudpoBaHUEM, COCTABJIEHUEM KapT, Mpo-
BO/IUJIMCh B nporpaMmme MaplInfo
Professional.

PE3VJIBTATBI U UX OBCYKJAEHUE

OcHosHble 3akOHOMepHOCcmUu opmu-
pOBAHUS NOYBEHHO20 NOKPO8A

XapakTepusyeMas TEeppUTOpPUA
OXBaThlBaeT pa3/IMYHble IO YCJOBUAM
[I0YBOOOpAa30BaHusl, BO3PACTy U TeHe3UCy
No4YBeHHO-reorpadpuyecKre peruoHbl: COB-
peMeHHas1 jAesbTa p. Ypas, yactb HoBobGo-
raTUHCKON JpeBHel JenbTbl, HoBokac-
NHUICcKas NIpUMOpCKasl paBHHUHA.

Js CTPYKTYPBbI MOYBEHHOI'0
NIOKpOBa COBPEMEHHOMU JeJbThbl p. Ypan
XapaKTepHa HEOJHOPOLHOCTb U KOHTPACT-
HOCTb, 00YCJIOBJIEHHble BeJylleld pOJIbIo
TU/JpOJIOTUYECKUX (GAKTOPOB INOYBOOOpa-
30BaHUA IMpPU BBICOKOM JUHAMHUYHOCTHU
NOBEPXHOCTHBIX pesbedp006pasyoLUX
npoueccoB. [loyBbl [Ae/bTbl TOCTOSIHHO
OMOJIXKUBAIOTCA 3a CYET OCAXK/AEHUSA TBEP-
JIOT0 CTOKA PeKH, a B IpUOPEKHON 30HE U
MOPCKUX OTJIOXKEHUH, 4epeaylollerocs c
MX pasMbIBOM UM  [epeoT/IOKeHHUEM.
[TouBOO6Pa3ywIUMH MOPOAAMU  CIYXKAT
CJIOUCTBIE OTJIOKEeHUS CMeIaHHOTO
(MOpckOro M asJIl0BUAJIbHO-/EJbTOBOIO)
reHesuca IpeUMyIleCTBEHHO JIETKOIO
MeXaHW4YeCKOro COoCTaBa U  BbICOKOU
CTelleHU 3acoJIeHUs W KapOOHATHOCTH. B
1jeJIOM JJi1 yCJOBUH INOYBOOOpa30BaHUA
COBpeMeHHOM JesbThl NpeobJiafaoliuMU
npoueccaMu SIBJIIIOTCA 60JIOTHBIH,
JIYTOBOM M COJIOHYAKOBBIM, HaJIOKEHHE U
COBMellleHHe KOTOpbIX 00yCJ0BJIMBaeT
BBICOKYIO CTeneHb  BapuabeJbHOCTH
MOP$OJIOrM4eCcKUX U XUMUYECKHUX CBOWCTB

reoJioro-reomopdouio-
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noyB. [Ipeo6sajjlaronMMHU KOMIIOHEHTaMU
MOYBEHHOT'0 MOKPOBA HU3KUX MOWMEHHbIX
Teppac sBJISIOTCA JYyroBo-60J0THBIE U 60-
JIoTHbIe NouBbl (pucyHok 1). BoJiee BbIco-
KHe MOBEPXHOCTH IMOMMEHHbIX Teppac, a
TakXKe [HUIA IMepechIXallUX MPOTOKOB
3aHMMAIOT NOWMEHHbIEe JIYyTOBBIE IOYBHI,
MeCTaMH B KOMILJIEKCE C COJIOHYaKaMH
JiyroBbIMU. [IpUNOAHATBIE YYACTKU [Ae/ib-
TOBBIX PaBHUH, pa3/lessolire JeHCTBYIO-
ye U 06ChIXarllye MPOTOKH, 3aHATHI 006-
ChIXAIIUMH aJUTIOBUATBHBIMHU JIYTOBBIMU
3aC0JIeHHbIMU OYBaMU (PUCYHOK 2).

Ha ¢opmupoBaHnue coBpeMeHHOH
noBepxHOCTH HoOBOGOTraTUHCKOW [AebThI
OKasajla BJIMSHUE aKKyMYJSTHUBHO-3PO-
3MO0HHasA paboTa MHOTOYHCJEHHBIX IPO-
TOK, CO3/]JaBLINX CBOEOOPA3HBbIA pPaBHUH-
HO-JIOXKOMHHBIA pesibed, pacdseHeHHbIH
W3BUJIUCTBIMU IIJIOCKOJOHHBIMU ITOHMMXKeE-
HUSIMU U YCJIO)KHEHHBIN YBaJI006pa3HbIMU
CrJIaKEHHBIMU TIOBbIIIeHUAMU. [10Y4B0OO6-
pasyloliyde MOpojibl Mpe/CTaBJAEHb] JIeb-

TOBO-a/UIIOBUAJIbHBIMU CJOUCTBIMU OTJIO-
)KEHUSIMH, C TMOBEPXHOCTU MNPEUMYIIeCT-
BEHHO IJIMHaMHU. PerpeccuBHOe oTcTymna-
Hue Kacnuiickoro Mopsi U CBSI3aHHOE C
HUM OTMHpPaAHHUE MNPOTOKOB OOYCJIOBUJIO
3BOJIIOIIMOHHOE Pa3BUTHE MOYB pervoHa B
CTOpPOHY OMNyCTbIHWBaHHUsA. B HacTosiee
BpeMsi MOYBEHHBbIM IOKPOB B Mpejesax
xXapakTepusyeMod dYactu HoBoGoraTuH-
CKOM [eJIbThbl IpeAcCTaBJIEH INMPEeNuMyLeCT-
BEHHO JIYTOBBIMH OMYCThIHUBAKIUMHCS
JIUMaHHbBIMM TOYBAMHM pPa3HOU CTeneHH!
3aCoJIeHUsI U COJIOHLLeBAaTOCTH, COJIOHYA-
KaMHU JIYyTOBbIMH, OOBIKHOBEHHBIMHU U
OTakblpeHHbIMU. He3HauuTesnbHOe pac-
NpOCTpPaHEHUE UMEIT TaKKe MOWMEHHbIe
JIyroBble H OTYaCTH J'[erBO-6OJ'IOTHbIe
3acoJieHHble [0YBbl, NPUYPOYEHHble K
HEMHOT'OYUCJIeHHbIM O0GBOJHEHHBIM IpPO-
ToKkaM. Ha O6I_LII/IprIX CIVIaXK€HHBIX ITIOBbI-

meHUusAX GOPMHUPYIOTCS COJIOHLBI IIyC-
TbIHHbIE COJIOHYAKOBble M COJIOHYAKO-
BaThble.

PI/ICYHOK 1 - boJIOTHBIE NTOYBHI o/, TpOCTHHKOBOfI PaCTUTEJIbHOCTbIO

HoBokacnuiickas nmpuMopckasi paB-
HUMHa IpeACTaB/seT 000 HU3MEHHYIO,
IOYTH IVIOCKYI0 paBHHUHY, cjabopacusie-
HEHHYI0 CHUCTeMaMH HebGOoJIbIIUX IOHU-
»KeHUH Heollpe/e/leHHOU GpOpMbI U ClenbIX
NpoTOKOB. MecTaMH ee IOBEPXHOCTb
OCJIO)KHEHa BBITAHYTBIMU M0JIOrOOypUC-
ThIMHU MOBBIIIEHUSAMU — OCTAaTKaMH MpUO-
PEXHbIX BaJIOB, pa3feJsloliUX MOPCKUe

Teppackl. B mpubpexHo# moJioce 60JibII0E
BJIMsIHME Ha pesibepoobpasymwolnye U Moy-
BOOOpa3oBaTeibHbIE MPOIECCHl OKa3bIBa-
I0T HaroHHble sABJeHUs. HoBokacnulickas
paBHHHA CJI0KEHA CJIOUCTBIMU MOPCKUMH
3aCOJIEHHBIMH OTJIOXKEHHUSIMH, TepeKpbI-
TBIMU C TOBEPXHOCTH YEXJIOM JIETKUX U
CpeJJHUX CYTJIMHKOB HEOOJIBIION MOIIHOC-
TH (20-30 cM u MeHbIie). [IoYBBI MPUMOpC-
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KOM noJsiockl GOPMUPYIOTCSA NpU OJIU3KOM
3aJleraHUU K noBepxHOCTH (1-1,5 M) cuJib-
HOMHHEDPA/JIU30BaHHbIX TPYHTOBBIX BOJ,
OJIHaKO HabJiroflaeMoe B MocjefjHee BpeMs

CHUXXEeHHEe YPOBHA Kacnuiickoro MopA
NpUBOAUT K HUX CHHXEHHUK U CMEHe
YCJIOBI/Iﬁ HO‘{BOO6paBOBaHI/IH B CTOpPOHY
ONYCTbIHUBAHHUA.

PucyHok 2 - [loiiMeHHble JIyroBble 06CbIXalole 0YBbI M0/,
COJISTHKOBO-TaMapUKCOBOM pacTUTENbHOCTbIO

JIOMUHUDYIOIUM 3JIEMEHTOM I10Y-
BEHHOT'0 nokpoBa [IpuMopckoil paBHHUHBI
SIBJISTIOTCS COJIOHYAKH MPUMOpPCKUe (pucy-
HOK 3), 3ajerarwoinjyde 60JbIIeH 4YacTbio
OOLIMPHBIMU OJAHOPOAHBIMU KOHTYpaMHy, a
MeCTaMM COCTaBJISIOLIME KOMILJIEKCHI C
NPUMOPCKUMH JIYTOBBIMH COJIOHYAKOBBI-
MU [10YBaMH, B TOM YHCJIEe 06CHIXAIOLIUMHU.
[lo Bozjopa3/ie/IbHbIM MOBEPXHOCTAM IMO-
JIOTUX YBaJIOB U OKPaWHHbIM NPUIOAHA-
ThIM 60pTaM MPUMOPCKON paBHHUHBI op-

MHUPYIHOTCA MNPUMOPCKHE MNPUMUTUBHBIE
no4Bbl. B npubpexHoil 30He B HacTosLlee
BpeMs IIHMPOKO pacnpocTpaHeHbl 006-
CbIXalollje NPUMOpPCKHe OOJIOTHbIE U JIy-
roBO-60JIOTHBIE MIOYBHI, a B 110JI0CE, 3aTOI-
JiieMOM BO BpeMsi HaroHOB, pacnpocTpa-
HeHbI COJIOHYaKHU MaplieBble.

OcHOBHbIE CBOMCTBa BbIJEJIEHHbIX
NO4YB OBbLIM JeTaJlbHO H3y4YeHbl 1O pe-
3yJbTaTaM aHaJUTHYeCcKOro ob6ceso-
BaHus [14].

PucyHok 3 - CosloHYaK IPUMOPCKHUM MO/, capCca3aHOM
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IlouseHHass kapma cegepHo20
no6epedcovs Kacnutickozo mopsi

Ha ocHoBe mNpoBeJeHHBIX NOYBEH-
HBIX UCCJIeIOBAaHUN CEBEPHOTO MOGEPEekKbs
Kacnuiickoro Mops ¢ UCHOJb30BaHUEM
TPaAULIMOHHBIX METOJA0B MapIlUpyTHOH
CbE€MKH, a TaKXe MaTepuaJioB JAUCTaH-
[[MOHHOTO 30HJUPOBAaHUS U C HpUMe-
HeHueM ['MC-TexHoJsIOrMM 6GbLI COCTaBJIEH
3JIEKTPOHHBIM BapHaHT NOYBEHHOW KapThl
B Macmtabe 1:100 000. JlereHga K moy-
BEHHON KapTe pa3paboTaHa B COOTBET-
CTBUM CO CUCTEMATUYECKUM CIIUCKOM MOYB
U COJEepXUT 26 HOMEPOB MOYBEHHBIX
o6pa3oBaHui U 2 - Hemo4yBeHHbIX. KapTa
nMeeT 290 koHTypoB. Kaxkablii KOHTYp
HeceT UHGOpPMALHMIO N0 CTPYKType MOY-
BEHHOTO IOKpOBa (KOMILJIEKCBHI, COYeTa-
HUS, NATHUCTOCTH), IO TAKCOHOMHUYECKOHN
INPUHA/IJIEXXHOCTH MOYBEHHBIX KOMIIOHEH-
TOB B COOTBETCTBUHU C HOMEPAMHU JiereH/ bl
(mo Tpex B KOHTYpe), WX MPOLEHTHOMY

COOTHOILIEHHUIO, IPaHy/IOMEeTPUYECKOMY
COCTaBY IVIAaBHOI'O MIOYBEHHOTO KOMIIOHEH-
Ta. [loyBeHHasi KapTa mNpejAcTaBJeHa Ha
pUCYHKe 4.
Jleepadayust nou8eHHO20 NOKpo8a

B ocHoOBy omnpepesneHuss cTeneHu
JlerpaJlalliy MOYB XapaKTepU3yeMoU Tep-
pUTOPUU OBIJIM NPUHATHI HOPMAaTUBHBIE
JokyMeHThbl Pecny6suku Kasaxcran, cos-
JaHHble NpU y4aCTUM BeAyLIUX clelua-
JIMCTOB B 06J1aCTH NO4YBOBe/leHud [15, 16].

C y4eTOM pervoHajibHbIX 0COGEH-
HOCTel POpMHUPOBAHHUS MOYBEHHOTO IMOK-
poBa mnpubpexHol 30HbI CeBepHOro
[Ipukacnusi OCHOBHBIMHU JJUarHOCTHUYeC-
KMMHM  TOKa3aTeJqssMU aHTPONOTEeHHOU
TpaHcpopMalMy MOYB HA 3Tame MpoBe-
JleHUsl TO0JIEBbIX MCC/AeLOBAaHUU BBICTY-
NalT: U3MEHEHHe MOIIHOCTH T'yMYyCOBOIO
ropusoHTa (A+B) u riy6uHa BU3yaJbHO
onpe/iesisieMbIX BOIOPACTBOPHUMbIX COJIEN.

Modmerkte nyrossie

B Molmerrbie nyrossie obcui@owme
8] nyroesie numanmeie oScuxaowme
Jlyrossie npumopcie

I ricivernie nyroso-Gononme
-

Bl Bonomiue obcuxaiowime

B Bononiee npuvopcrme
= 5 puop
- BonoTuse nnasHesss
Jlyroso-6onoTHue oBCHXa0WKE COnoHLL ABTOMOPGH G
ConoHus! nonyHapoMopdHLe
Conorvaxm nyrossie
n Conowuany OGLIKHODBEHHLIO

no4Bbl
B e e
- TOBRE OPOWAeMbIE - Neco-nyrosme
= wu. oBChIXaOWe - Nyroso-GonoTHeie

ofice

- Conotsaxy MapLsesuie
- ConoHuacy aTopriHse
BBl Avponoremee novsorpywTs
[[287] Bonwan nosepxoc

PucyHox 4 - [louBeHHasi KapTa ceBepHOTro nmobepexbst Kacruiickoro Mmops

10
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PucyHok 5 - JlanAmadThl TEXHOT€HHO HapyLIEHbIX OYB:
a) OBIBIIME OpollIaeMble 3a6polIeHHbIE 3eMJIH, 6) JebJIAIUA TECKOB BOJIU3HU
HaceJIeHHbBIX IYHKTOB, B) JIMHelHada Jerpajanus (HedpTe- U ra3onpoBOAbl, JOPOTH),
r) IJIOLA/{Has erpajialuus TeppuTopuit (HedTerasoBble MeECTOPOXK/IEHUS,
MPOMBIIIJIEHHbBIE MJIOA/IKH)

[TouBbl, KOTOpbIe paHee MCHOJb-
30BaJIMCh MO, OPOILEHHe, a B HACTOsILee
BpeMsl MNpeJCTaBJSIOT COO0U 3abpolneH-
Hble 3ajiexku (PUCYHOK 5a), B OOJIbLINH-
CTBe CJly4yaeB 0GHAPYKUBAIOT yYBeJUYeHHe
MOIIHOCTH TyMYyCOBOTO TOPHU30HTA, YTO
€CTEeCTBEHHO NpPHU JOMHUHHUPOBAHHUU MPO-
MBIBHOTO peXHUMa YBJQKHEHUS HaJ
BBINIOTHBIM B YCJOBUSX OpolleHus. B
COOTBETCTBMU C 3TUM Ha OpPOIIAEMBIX
MOYBax CHWXKAeTCA TJyO6WHA 3ajleraHus
BO/IOPaCcTBOPUMBIX cosied. Ho mpu oTcyT-
CTBUU OPOLIEHHUSI B YCJOBUSX BBIIIOTHOIO
peXruMa, OmNpezessseMoro MyCTbIHHBIMH
KJIMMaTU4YeCKHMH YCI0BUSMU GOPMUPO-
BaHHe NOYB PervuoHa, NPOUCXOAUT obpaT-
Hasg BepTHUKaJbHasi MUIpalus Bojopac-
TBOPUMBIX coJied. CTaGU/JIbHBIM 3ajiera-
HUEM TIpaHULbl BblJieJEeHUs COJIEH MO OT-
HOILEHUIO K HIKHEH rpaHulie TyMyCOBOTO

11

rOpU30HTA XaPAKTEPU3YIOTCI MOJIOJbIE
3aJIEXKMU.

[IpucesnTeOHBIE 30HBI, Kak Ipa-
BUJIO, OTJIMYAIOTCI MHOTOGAKTOPHBIMU
HapylIeHUsIMU  MOYBEHHOTO  IOKpPOBa
(mactoumHasg [OUTpeccHsi, TeXHOTEeHHbIe
(1MHelHble W TIUIOUIA/HblE HapyLIEeHHUs,
HECAaHKI[MOHUPOBAHHOE  CKJIaJIMPOBaHUeE
OBITOBBIX U MP. 0TX0/10B) (pUCYHOK 56-51),
M B LeJOM OTJAYAKTCA [JOCTATOYHO
NecTpbIMU MOPQOJIOrHYeCKHUMU XapaKTe-
puctukamMu. OCHOBHBIMU 33aKOHOMEpPHOC-
TIMU B 3TOM OTHOIIEHUH SIBJISIIOTCS CJie-
JAyIoliye oKa3aTeJi: Heu30eXHoe YMEHb-
lIeHHWe TyMYCOBOr'0 roOpU30HTa (UM MOJI-
HOE ero YHUYTO)XXKeHHe) IMPU Pe3KOM BO3-
pacTaHWU 3acoJieHHus, a Takxe Jgedusanus
MOYB JIEFKOTO MEXaHHWYEeCKOro COCTaBa.
Haubosiee KpuTHYeCKHME U3MEHEHUS B
MOpP$OJIOrH4eCKOM CTPOEHHUU IpeTepIie-
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BAlOT IMO4YBbI, HaXoAAIIKECAd B 30HAX, IPH-

JIeTaloNIUX K y4acTKaM He(TSIHBIX MeCTO-
poxaeHuil. [lo cyTH, 3TO yKe MOYBOTPYH-
JIMIIeHHble PACTUTEJbHOCTH,
COBOTO TOPHU30HTA, C BHICOKOH CTENEHBIO

ThI,

3aCOJIEHHA.

rymy-

Ha ocHoBe aHasuTHyYeckoro o6cie-
JIOBaHUsI OTOOpaHHbIX 06pasloB 6blia
IpoBeJieHa OLeHKa JierpaZaliii aHTpOIo-
reHHO HapylleHHbIX MNOYB MNPUOPEKHON
30HbI CeBepHoro [Ipukacnus (Tabauna 1).

Ta6sinna 1 - OneHKa cTeleHU JerpaJallii aHTPOIIOTEHHO HapyIlIeHHBIX ITOYB

pasp.

H3meHeHuUe IapaMeTpoB, % OT 1IeJIMHHOT0 aHaJiora

A+B

Copep-
YKaHUe
rymyca

Cym-
Ma
0OMeH-
HBIX
OCHO-
BaHUH

Copep-
»KaHUe
Na B
[IK

Cognep-
KaHHUe
BOJIO-
pactBo-
PUMBIX
coJieit

[Tpoek-
THUBHOE
HOKpBbI-
THe
pacTtu-
TeJb-

CreneHb
Jerpaja-
LU

[TolimeHHast JIyroBas O6CI:-IX310LL{3H 3aJIeXKHad CTapoopoiraeMad COJIOHYaKOoBaTad IVIMHUCTadA

2 | +20 | -52 | -60 +46 -88 -20 | CpesHss

[loliMmeHHast JIyroBasi 06CbIXaI-OLL[aH 3aJIeXXHad CTapoopolraeMasd COJIOHYaK0oBad rNIMHUCTaA

23 +56 -52 -13 +56 +291 0 OdeHb cuIbHas

[loiiMeHHas JiyroBasi 06ChIXalolasi aHTPOIIOTeHHO HAapyILeHHAasl COJIOHYaKoBaTasi IJIMHUCTAs
noyBsa (npucenuTe6Hasi 30Ha)

7 0 -32 27 +30 +64 0 Odenb cuIbHaAA

[TorimeHHas JIyroBasd O6CbIXa}OU.laH 3aJieXKHad CTapoopolliaeMas cJ1abo 3acoJieHHast
JIETKOCYTJIMHUCTAdA IM04YBa

20

| 0 |

-28

-25

-63

-84

0

| Cnabas

JlumaHHas JIYroBasd 06CbIXa}OH.laH 3aJIeXXHad CTapoopolraeMad COJIOHYAKOBaA INIMHUCTAdA

9

I +33 I

+57

-7

+214

+42

|

-60

| CubHas

[loiiMeHHas1 JiyroBasi 06ChIXalllasi aHTPOMOTeHHO HapylleHHasl COJIOHYAaKOBasi IIMHUCTAs
noyBa (npucennTe6Hasi 30Ha)

26 | -14 | -19 | -60 | +11 | +7 | -10 | CpeaHsis

[TofimeHHas1 JlyroBasi 06ChIXalolnasi aHTPONOreHHO HapylLIeHHas ¢/1a6o 3aco/IeHHast
JIETKOCYTJIMHUCTAs 04Ba (mpuceuTe6Hasi 30Ha)

19 [ -14] 36 | 33 | 50 | 30 [ -70 | Crabas
CoJsIoHYaK BTOPUYHBIN IJIMHUCTHIN (TpUceMTeOHasi 30HA)
3 -40 -5 +87 +584 +676 -90 O4yeHb CUJIbHAA
CoJ10HYaK BTOPUYHBIN IMIMHUCTBIN (pucenTe6Hast 30Ha)
27 | 37 +49 +83 +25 +117 -20 O4enb cuibHasA
CoJsioHYaK BTOPUYHBIN IJIMHUCTHIN (TpUceMTe6Hasi 30HA)
10 ] o [ 35 | 33 | 4225 | 4719 -90 | Kpaitnsis
CoJIoHYaK BTOPUYHBIN IIMHUCTBIN (HEQTAHOE MECTOPOXKIEHUE)
12 | -100 | +113 | +252 | +480 | +1735 | -100 | Kpaiinsas
CoJloHYaK BTOPUYHBIN IIMHUCTBIN (HeQTSAHOE MECTOPOXKAEHUE)
13 | -100 | +127 | +196 | +291 | +1843 | -100 | Kpaiinsas
CoJIOHYaK BTOPUYHBIHN [VIMHUCTBIHA (HepTAHOE MECTOPOXK/EHHUE)
14 | -100 | +208 | +246 | +261 | +3743 | -100 | Kpaiinsas
CoJIOHYaK BTOPHYHBIH [VIMHUCTBIA (HepTAHOE MECTOPOXK/eHHUE)
16 | -100 | +148 | +99 | +376 | +2995 | -100 | Kpaiinss

12
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JlaHHble TaGIMIbBI CBUJETENTbCTBY-
I0T O TOM, YTO IO CPAaBHEHMUIO C 3aJIeXKHBI-
MU [0YBAaMHM, KOTOpble MpH NpPOBeJeHUHU
COOTBETCTBYIOLIUX MEJUOPATUBHBIX U JIp.
peabuIMTalOHHBIX MEPONIPUSATHH MOTYT
ObITb BTOPHUYHO BOBJIEYEHBI B CEJIbCKO-
X0351ICTBEHHOE NTPOU3BO/CTBO, COCTOSIHUE
IIOYBEHHOTI'0 IOKPOBA TEPPUTOPHUH, TpHJIe-
raliiux K HePTAHBIM MECTOPOXKIEHHUSM,
OlLleHMBaeTcsl Kak KaTacTpoduyeckoe.

O6cbixaHue nous

HecTa6bu/ibHOCTh YCJI0BUH MOYBOO6-
pa3oBaHUs XapaKTepU3yeMOW TeppuTo-
puH 00yC/IaBJIMBAETCs, TOMUMO aHTPOIIO-
TeHHBIX, IPUPOHO-00YCI0BJIEHHBIMU
dakTopaMu TpaHcPOpMaLUU NOYBEHHOIO
IIOKPOBa, OCHOBHBIM H3 KOTOPBIX fB-
JISeTCS B HACTosillee BpeMsl CHIDKEHHE
YPOBHSl TPYHTOBBIX BOJ U OOCbIXaHUE
(omycTblHMBaHME)  AJUIIOBUAJIBHO-/E/b-
TOBBIX M TNPUMOPCKUX TMOYB Xapak-
TepusyeMod  Tepputopuu. Cutyanusa
ycyrybJsieTcss TeM,
BOJIOXPaHUJIMILE B
o6Jlactu Poccuiickoi

yTo HpuUKIHHCKOE
OpeH6yprckoi
depepanuu

3aMETHO CHIDKAeT CTOK pekd Ypad,
0CO6EHHO BO BpeMsi aBOIKOB.

JlaHHble, OJIlyYeHHble B pe3yJibTaTe
aHaJIMTUYeCcKOro obciieloBaHUsA 0TOOpaH-
HbIX 006pa3L0B, NOKAa3bIBAIOT, YTO CTElleHb
TpaHcpopManuu OOCHIXALIUX IMOYB CY-
[IECTBEHHBIM 06pa3oM 3aBUCHUT, MOMHUMO
CHW)KEHHUs] YPOBHS TPYHTOBBIX BOJ, OT
TUIOBOM NPUHAJJIEKHOCTH IOYB MU HX
reHeTUYEeCKUX CBOMCTB, OIpeesseMbIX
BCEM KOMILJIEKCOM VCJOBUH TOYBOOO-
pa3oBaHUsI.

[Ipu 06CcbIXaHUU GOJIOTHBIE TPUMOP-
CKHe MOYBbI (PUCYHOK 6) OGHAPYKUBAIOT
pPE3Kyl0 MOTepH OpPraHUYecKoro Bellec-
TBAa, 4YTO CBA33aHO C €ro YCKOpPeHHOMU
MUHepa/su3alLueld B YCIAOBUAX MYCTbIHHO-
ro kiaumara. Cojep)kaHue BOAHOPACTBO-
pUMBIX cOJIel B MOBEPXHOCTHBIX TOPH-
30HTax Bo3pacTtaeT 6osiee 4yeM B 4 pasa,
YTO OO6YCJIOBJIEHO CMEHOW MPOMBIBHOTO
BO/IHOTO peXXMMa Ha BBIMOTHOW. 3aKOHO-
MEpPHBIM CJI€ICTBUEM TaKXe SIBJSETCS
aKTHUBHOE BHeJI[pEHHE HATpHs B MOYBEH-
HbIH MOIJIOIAK N KOMILJIEKC.

PI/ICYHOK 6 — bosioTHBIE 06CbIX31~OLLlI/Ie IMMO4YBHbI 110 BbICOXIIUM TPOCTHUKOM

[IpuMopcKue JyroBble 06ChIXaKOIHe
(pucyHOK 7) mOYBBI XapaKTepPU3YHTCSA
3aMeTHBIMHU NOTEPSIMU I'yMyca BCIeJCTBUE
OTMUPaAHUS Me30PUTHON PacTUTENbHOCTH
M pPEe3KOro CHIKEHUSI B CBSI3U C 3TUM
IOCTYIJIEHUS] OpPraHWYeCKUX BelecTB B
noyBbl. C y4eTOM TOroO, YTO NMPUMOPCKUE
JIyrOBble TOYBbl XapaKTEPHU3YITCH JIeT-
KHUM TPaHYJIOMETPUYECKHUM COCTABOM IIO-
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BEPXHOCTHBIX T'OPHU30HTOB (CynecyaHbli,
JIETKOCYIJIMHUCTBIN), MUHepaIu3alusa op-
raHW4YeCKUX BelleCTB B YCJOBHUAX MyC-
TBIHHOTO NIOYBOOOPA30BaHUs MPOUCXOAUT
oudeHb 6bICcTpO. C ApYrod CTOPOHBI, JIETKUI
rpaHy/IOMeTpUYEeCKUN COCTaB MpensTCT-
ByeT HAKOILJIEHUIO COJIel NpU OTpbIBe
KalW/JISPHOA KalMbl OT IOBEPXHOCTHU
M TMpOSIBJIEHHI0 IPOLLECCOB OCOJIOHIe-
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BaHUA. CoaepmaHI/Ie IOIJIOIEHHOIr'0 HaT-
pud B MOYBEHHOM IIOIVIOIIA€MOM KOMII-

JIeKce B OOCBIXAIOIUX MPHUMOPCKUX JIYTO-
BbIX [I0YBAaX CHWXKAETCS .

PucyHok 7 - [IpuMopcKye JiyroBble 06CbIXaolye N04YBbI 10/, 3JJaKOBOU
C MEPTBBIM TaMapHUCKOM PaCTHUTENbHOCTBIO

J1s1 06ChIXaloUMX JUMaHHbIX JYyTo-
BbIX MOYB (PUCYHOK 8) ecTecTBEHHbIM
SIBJSIETCS YXYALLeHHe T'YMYCHOTO COCTOSI-
HUS, 4YTO ONATb K€ CBSI3aHO C Aucba-
JIAHCOM MOCTYMAIOLIEro OpPraHU4YecKoro
BellleCTBa U CKOPOCTBIO €Tr0 PasJ/oKeHUS.
[Io ocTasbHBIM MapaMeTpaM CTeNeHHU Jer-
pajauuu (HakoIJIeHHe BOJOPaCTBOPMBIX
coJiel, yBeJMYeHUe COJlepKaHUS MOIJIOo-

nmieHHoro HaTpusgs B coctaBe [IIIK)
M3MeHEeHHUN He 0GHaPYKeHO.
[ToBepXHOCTHBIE TOPU3OHTHI COJIOH-
YaKOB KaK JIYTOBbIX, TaK U INPUMOPCKUX
IIpY CHW)KEHWM YPOBHS PYHTOBBIX BOJ, U
OTpbIBe KaNMWJIJIAPHON KalMbl OT MOBEpPX-
HOCTH, PaCCOJISIIOTCS Ja)Ke B YCJIOBUAX

CKyAHBbIX 0Ca/IKOB HYCTbIHHOﬁ 30HBbI.

PucyHok 8 - JIuMaHHO-/IyroBble 06ChIXaIOIIHE MOYBHI 10/ Jie6GeJ0BOM
PaCTUTENBHOCTBIO

Kapma dezpadayuu nous
Ha ocHoBe mOYBEHHOU KapThl U
000011[eHUs1 Pe3y/IbTAaTOB UCCEeJ0BAaHUN
0 BBISIBJIEHUIO CTENIEHH JIerpaialliu MOYB
OBbLJI COCTaBJIEeH 3JIEKTPOHHBIA BapUaHT
KapThl Jlerpajlaliiy MoYB (PUCYHOK 9).
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[loMuMo cTeneHu Jerpajaunuu, Ko-
TOpasgl OTpaxaeTcd ILBETOM KOHTYPOB,
KapTa HeceT WHGOpMaLMIo 1Mo GpaKTopaMm
HapyLIeHHOCTHU IOYB U CTEeNeHHU UX BO3-
JeicTBUA (6YKBeHHO-LMPPOBbIe HHAEKCHI
BHYTpHU KOHTypoB). CocTaBjeHHasi KapTa
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MOKa3bIBaET, UTO B Ipejiesiax XapaKTepu-
3yeMOU TepPUTOPHHU IJIONIA/b 3eMeJIb, He
NO/IBEPKEHHBIX Jlerpaialiiy, 3aHUMaeT He
6osee 30% oT oO6LIel, KOTOpasi COCTaB-
asget 2726 kM2 Tepputopuu co cjabo

JlerpaiIupoOBaHHbIM MOYBEHHBIM TOKPOBOM
3aHuMaoT 19,3% oT o06LeNd IJIoLaH,
cpenHe -14,0%, cunbHO - 21,4%, o4yeHb
cubHO — 8.8%, kpaiine - 7,0%.
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DaKTOpPb!I HAPYWEHHOCTH
M CTeNeHb UX BO3NENCTBUA
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Pucynok 9 - Kapra flerpagauuu nous ceBepHoro [Ipukacnus

Co3faHHbIE  KapThl MOYBEHHOTO
MOKpPOBa U Jlerpajilallui MOYB I03BOJIMJIU
BBISIBUTb IHPOCTPAHCTBEHHOE pacmpeje-
JieHWe TOYB U OIeHUTh WX COBpPEMeHHOe
COCTOSIHME JleTpaJlallii C COOTBETCTBYIO-
mel kaaccupukanued. ITOT  BOMIPOC
npuobpeTaeT 0COOYI0 aKTYaJIbHOCTb C
y4eTOM XPYMKOCTH WCCJIeyeMbIX IIOYB,
KOTOpbIe MO/IBEPTAITCA BBICOKOM TEXHO-
reHHoOW Harpyske. [10CKOJIbKYy moGepexbe
Kacniuss xapakTepusyeTcss 3acyllJIUBbIM
KJIMMaTOM, NOTpe6JieHue BOAbI AJS Jies-
TeJIbHOCTH 4YeJIOBeKa W HYXJ CeJbCKOro
X03SMCTBA B CBeTe IOCTOSHHO Pa3BU-
BalONIErocss MPOMBINIJIEHHOTO W HedTe-
JIOGBIBAIOIIEr0 CEKTOpAa MOXKET CIOCo0-
CTBOBaTb HW3MEHEHHSIM YPOBHSA MopH,
KOTOpble B OCHOBHOM KOHTPOJIUPYETCS
KJIMMaTOM U YCUJIMBAETCA /e TeJTbHOCTbIO
yeJIOBeKa.
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3AK/IIOYEHHUE

YyacTok 06cje[J0BaHUs, BKJIIOYAIO-
muKd npubpexxkHyr 30Hy Kacnuiickoro
MOpsl, NMPUJIETAOILyI0 K COBPEMEHHOW M
4yacTH JipeBHEH JiesibTe p. Ypas, npescTaB-
JisieT co60i MPUPOSHO-TEPPUTOPUATBHBIN
KOMILJIEKC, B COCTaB KOTOPOTO BXOZAT KakK
y4yacTKU HedTeZ00bIYM, pa3/MYHbIe NpO-
MBIIIJIEHHO-TEXHUYECKHE U CONMYTCTBYIO-
mue UMM HUHPPACTPYKTYpPHbIE OOGBEKTHI,
cesUTeOHbIe 30HBI, 3€MJIM CEJIbCKOXO3SM-
CTBEHHOI'0 Ha3HA4YeHMUs, TaK U PUPOJHbIE
JlaHAWadThl, HCIIBIThIBAIOLIYE OINlpe/ieleH-
HOe TeXHOTeHHOe Bo3JelcTBUe. MHoro-
baKTopHOE aHTPONOreHHOEe BO3/elCcTBUE
Ha NOYBEHHBIN NMOKPOB yCyry6.iseTcs Npu-
pOZIHO-00yC/I0BJIEHHOM TpaHcpopManren
IIOYBEHHOI'0 MOKPOBa BCJIe/ICTBHE CHMXe-
HUd ypoBHs1 Kacnuiickoro Mopsi, 4To npu-
BOJIUT K OOChIXaHHI0 (ONMYCTHIHMBAHUIO)
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AJJTIOBUAJIHO-/IEJIbTOBBIX U TPUMOPCKUX
MOYB.

J3TO NPUBOJUT K HETAaTUBHBIM H3Me-
HEHUAM XUMHYECKHMX U (PU3HUKO-XUMU-
YeCKHUX CBOUCTB MOYB (YyMeHbILIEHHE CO-
Jlep>KaHusl TyMyca, BaJOBOTO a30Ta, YBeJIU-
YyeHUe COJiepKaHUsA BOJIOPACTBOPUMBIX
coJied u zip.).

B mnpenenax o6caegoBaHHOW Tep-
pUTOPUHM IJIOIIAJb 3eMeJib, He TOj-
BEpKEHHbIX Jerpajaliiyd, 3aHUMaeT He
6osiee 30% oT ob61Iel, KOTopasi COCTaB-
gsgetr 2726 kM2 TeppuTopuu co cJjabo
JlerpaIupOBaHHbIM TOYBEHHBIM MOKpPO-
BOM 3aHuMawT 19,3% oT obieid mioma-

au, cpenHe - 14,0%, cuabHo - 21,4%,
04eHb CUJIBbHO - 8.8%, kpauiHe - 7,0%.

Co3jaHHbIE B pe3ysbTaTe MpoBeje-
HUS MCCIeZJOBAaHUH IMOYBEHHas KapTa U
KapTa Jerpajialiiy MoYB MO3BOJISIOT Bblsl-
BUTb OCOGEHHOCTH MPOCTPAHCTBEHHOIO
pacnpejieJieHHs MOYB, OILIEHUTh HUX COBpe-
MEHHOE COCTOSTHHE.

[Ipo6JsieMa BOCCTAHOBJIEHUSI Hapy-
[IEHHBbIX 3eMeJlb 3TOr0 pPeruoHa Mpuoo6-
peTaeT 0co6yl OCTPOTY He TOJIbKO B
CBSI3M C BBICOKOW HHTEHCHBHOCTBIO
TEXHOTEHHBIX HAarpy30K, a TaKe C HU3KOU
YCTOMYMBOCTBIO MOYB K AaHTPOIOTEHHBIM
JlecTabuaIn3upyoL UM GaKTopaM.

Pa6oTa BbinmosiHeHa B paMmkax [Iporpammbel BR21882122 «YcToilunMBOe pa3BUTHE

NPUPOAHO-XO3AUCTBEHHBIX M

COLMaJIbHO-3KOHOMHUYECKHX

CUCTEM 3amnagHo-

KasaxcTaHCKOro pervoHa B KOHTEKCTe 3eJIeHOr0 pOCTa: KOMILJIEKCHBIH aHasus,
KOHIIEMNIUs, TPOrHO3HbIE OLIEHKHU U ClieHapuu», ¢uHaHcupyeMoi 'Y «KoMuTeT Hayku
MuHUCTepcTBa HAyKH U BbIClIero o6pasoBaHus Pecny6mku Kazaxctan».
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TYWUIH
K.M. lMauukun!*, O.I. Epoxunal, A.K. Epmin6ysnos?, E.E. Conrysosl,
E.A. MosiuanoBal, A. Hycinin!?

KACIIUH TEHI3IHIH COJITYCTIK XXAFAJTAYBIHJAFBI TOITBIPAKTAP KOHE OJIAP/IbIH,
JETPAJALUACEHI
16.0. Ocnanos ambiHdarbl Kazak monbipakmaty x#aHe azpoxumus
FulablMU-3epmmey uHcmumymol, 050060, Aamamul,
as1-Dapabu daHFulabl, 75 B, Kazakcmad,
*e-mail: kpachikin@yahoo.com
3epTTeyniH MakcaTbl, Kacnuil TeHi3iHiH »kaFajayblHJaFbl TOMNbIPAK, >XaMbLIFbICBIHbIH,
Kasipri >karzalblH KellleH[i 6afaJjiay >XoHe TOIBIPAaKThbIH Jerpajalys NpoLecTepiH aHBbIKTAy
6osabl. 3epTTey HblcanZapbl Kacnuil TeHi3iHiH COJTYCTiK »kaFajayblHAaFbl Kasipri Kalblk
e3eHiHe ipreJiec 66JIriHiH TONBIPaFbl MeH TOMBIPAK, > KaMBLJIFbICHI 6O0JIBIT TAObLIAAbl. AYMaKTaFbI
TOMbIpPAK TpaHCHOpPMAIUAChl, aHTPOIOTEH/IIK 9CepAiH apTyblHA FaHA eMeC, COHbIMEH KaTap
COHFbl kbLiJapbl Kacnuii TeHi3i [AeHrediHiH TeMeHJeyiHe »>KoHe /[ie TOMNbIpaK Ty3iay
dakTopsiapblHbIH, 63repyiHe 6alaHbICThl. CHUNATTajJaTblH ayMaKTblH 3epTTesly JAapexeciH
6aFasiay ylIiH 3aMaHay| *KoHe aJIJbIHFbl TONbIPAK 3epTTeYAepiHiH MaTepuaaAapbliH ipikTey koHe
TaJjay )KYMbICTaphbI Xyprisinzi. Toneipak 3epTTeyJ/iepiHiH HoTHKeepi 60MbIHIIA yYacKe ayMaFbl
26 TaKCaHOMUSJIBIK, TONbIPAK, Typ/iepiHe 6eJiiHAl. TonblpaKThIH Aerpajanus gapexeciH 6aranay
JKYMBICBI JKYprisingi. AnblHFaH MaTepuaajap HerisiHje, TONbIpaK KapTacbl >xoHe Kacnui
TEeHi3iHiH COJITYCTIK Kafa/layblHAAFbl TONBIPAKTHIH, Jerpajanysa KapTachkl KacalbIH/BbL.
Tyliindi ce3dep: Conryctik Kacnui, Tonbipak KapTackl, TONBIPAKTHIH, JerpaZanusa KapTachl.

SUMMARY
K.M. Pachikin'*, O.G. Erokhina?, A.K. Yershibulov?,
E.E. Songulov?, E.A. Molchanova?, A. Nusilip?!

SOILS OF THE CASPIAN SEA NORTHERN COAST AND THEIR DEGRADATION
1Kazakh Research Institute of Soil Science and Agrochemistry named after
U.U. Uspanov, 050060, Almaty, al-Farabi avenue, 75 B, Kazakhstan,
*e-mail: kpachikin@yahoo.com

The purpose of the research was to comprehensively assess the current state of the soil
cover of the coastal zone of the Caspian Sea; identification of soil degradation processes. The
objects of research are the soils and soil cover of the part of the northern coast of the Caspian Sea,
adjacent to the modern delta of the Ural River. The transformation of the soils of the territory is
due not only to the increased anthropogenic impact, but also to the change in soil formation
factors associated with the decrease in the level of the Caspian Sea in recent years. To assess the
degree of study of the characterized territory, the selection and analysis of materials from soil
studies was carried out. Based on the results of soil studies on the territory of the site, 26 soil
taxonomic units up to and including varieties were identified. The degree of soil degradation was
assessed. On the basis of the materials obtained, a soil map and a map of soil degradation of the

northern coast of the Caspian Sea were created.
Key words: Northern Caspian region, soil map, soil degradation map.
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M.A. UGpaeBal’, JI.E. lllayxapoBaZ, Y.M. MaxaHoBa3,
M.H. [lomranoB?, A.H. CysieiimeHoBal

COBPEMEHHOE COCTOAHUE IJIOA0OPOAUA IOYB CIIK «A3UA ATPO I'PYIIII»
IMAYIBAEPCKOI'O MACCUBA OPOIINEHHUA TYPKECTAHCKOH OBJIACTH

1Kaszaxckutll HQy4HO-UCCAed08aMeEAbCKUL UHCMUMYym N04808€0eHUs U A2poXuMull
umeHu YY. Yenanosa, 050060, Aamamel, np. anrb-Papabu, 75 B, Kazaxcmat,

*e-mail: ibraevamar@mail.ru
2Kazaxckull HQYUOHA/IbHBIU azpapHblil ucciedogamenbCKull yHU8epcumem,
050021, Aamamot, np. Abasa 8, KasaxcmaH

3lTvtmkenmckuii ynueepcumem, 160031, 2. llloimkenm, ya. Kvibek s#covl 6,
Kazaxcmau

AHHomayus. B cTaThe npuBeJieHbl pe3yIbTaThl UCCJIEL0BAaHUs COBPEMEHHOIO COCTOSIHUS
niogopoaus nous CIIK «Asusa Arpo I'pynn» llaynbaepckoro maccuBa opoiieHus TypKkecTaHCKOU
06J1acT. YCTaHOBJIEHO, YTO JUMUTHUPYIOIINM dakTopoM ypoxkaiiHocTu CIIK «A3sus Arpo ['pynm»
SIBJIAIIOTCS COZlep KaHKe TyMyca U JIEFKOTUJPOJIM3yeMOoro a3oTa. ITO CB3aHO C MUHepaau3alei
rymMyca U HeOOXO0JMMOCTbIO €ro KOMIEeHCHDOBAaHUS 3a CUYET JONOJHUTEJbHOrO0 BHeCEeHHs
OpraHU4YecKUX U a30THBIX yA06peHuil. KpoMe Toro, Heo6X0iMMO YBeJIMYUTDb CO/leP>KaHMe a30Ta B
NOYBe 3a CYET BBEJIeHUs B CeBOOOOPOT MHOTOJIETHUX TPaB, T.K. IOCJIe HUX C TeUeHHUEeM BpeMeHHU
3HAYMTEJbHO aKTHUBHU3UpPYyeTCs mpolecc rymupukanunu. [losydyeHHbIe JaHHbIE TOKa3ajad, 4TO
BCJIE/ICTBHE PE3KOI0 NaZleHUs1 06'beMOB IpUMeHeHHsI G0oCHOPHBIX YA06PEHNH, NJI0IAAb MAIHU C
MOBBILIEHHOH, BBICOKOH M 04eHb BBICOKOH 06eCneYeHHOCTbI0 MOABMKHBIMU dopMaMu pocdopa
cocTapJjsiia vk 26,1% oT o6cnenoBanHbix 300 ra, Torjga Kak MJIOMIAJAU IMOYBBI CO CPEJHUM,
HU3KHM M OYeHb HU3KUM COJiep>KaHueM cocTaBUIM 73,9%. JTO yKasblBaeT Ha 3aBHUCHMOCTH
comepkaHusl AaHHoU ¢popmbl docdopa OT BHeceHUs yA0OpeHUH, a YYUThIBasl NeCTPOTy MoJiel
X035IMCTBa MO COJlepKaHUI0 JAAaHHOTO 3JIeMeHTa HeoO6X0AMMO BHOCUTb PacCUYMTaHHbIe C yYETOM
coJilep>kaHusi B mo4Be 71036l GpochOpHBIX y0OpeHUN cTporo mo kaprorpaMMme. OTHOCUTENBHO
6Js1aronoJiy4Hast CUTyalys HabJII0AaeTCsl [0 COZleP’KaHU0 OOMEHHOT0 KaJIis B I0YBAX X035MCTBa,
0 4éM CBHU/IETEJBCTBYET [JOBOJIBHO BBICOKAas rpajanus Cojep)kaHHs JaHHOW ¢(opMbl 3TOro
asieMeHTa. 85,2% o6cyieJoBaHHOM IJIOIIAZX UMEJH BBICOKYIO U OUeHb BBICOKYI0 06eCIe4eHHOCTh
JaHHOM ¢opMoll kanus. CiaefoBaTe/bHO, YYUThIBasA cocTosiHUe miogopoaus nous CIIK «Asus
Arpo I'pynn», ob6si3aTesibHbIM npueM, obecrneduBaoLuil GOopMUPOBaHUE CTAOUJIbHBIX YpOXKaeB
3TO NMpHUMeHEeHHe YO0OPEeHHH, COOJII0/JleHre HayYHO-000CHOBAHHBIX CEBOOOOPOTOB, OCTaBJIEeHHE
CTEPHU M KOPHEBBIX OCTAaTKOB M JAPYTHX arponpuemMoB. Heo6XoAMMO HOMHHUTB, YTO MO Mepe
Pa3J/IoKeHHSI PACTUTENbHBIX OCTATKOB MEHSIETCS KOJMYEeCTBEHHbIH M KayeCTBEHHBIM COCTaB
OpraHUYEeCKUX BeIeCTB U 3JIEMEHTOB NMUTAHHUS B Mo4YBe. XUMHUYECKUH COCTAB pasJiararoiuxcs
pacTUTeJIbHBIX OCTAaTKOB OKa3blBaeT O00JbllIoe BJMSHME HA HaKONJeHWe aMMHAyHOro M
HUTPaATHOrO a30Ta B NoyBe. BHeceHHWe OopraHMYeCKMX U MHUHepPa/bHbIX yZ0O6peHUN B MOYBY
CNoco6CTBYeT MOBBIMIEHUIO YCTOWYMBOCTH KYJbTYpP K HeOGJaronpusaTHbIM  dakTopaM
OKpY’Karlel cpesibl. ITO 0CO6EHHO BaXKHO B CBSI3U C U3MEHEHHEM KJIMMarTa.

Kawuegvle caoea: miofopojie MO4YB, TYMYC, JIETKOTUAPOJIU3YEeMbI a30T, MOJBUXKHBIN
docdop, 06OMeHHBIN KaJIUH, KAPTOTPaMMBbI.

BBEJIEHUE JUISl OCTHKEHUSI HEUTPAJIbHOro GasiaHca

Jlanabie KBEO OOH noka3biBalT, uTo A€rpajialiiu 3€MeJlb, 3aKpEIJIEHHBIX B
MpU COXpAaHEHWH HbIHEIHUX TeHAeHuumii LleAx ycroduusoro passutus (LYP),
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notpebyeTcss BoccTaHOBUTH K 2030 rogy
1,5 mupg ra ferpaZiupoBaHHbBIX 3eMeJIb 10
BCEMY MUDY.

Ha cerogusmuui geHb nodtu 40%
no4uB B Mupe u 6oJiee 50% B LleHTpanbHOU
A3uu nerpaJupoBaHoO BCJIEJCTBHE 3PO3UH,
YIJIOTHEHUS W 3aCOJIEHUs], BbIMbIBaHUS
OpPTaHUYeCKHUX W NUTATeJbHbIX BEIECTB,
NOJKUC/EHUs], 3arpsI3HEHUS U APYTHX MPO-
LIeCCOB, CBSI3aHHbIX C He3()PeKTUBHBIMU
NpPaKTUKaMU yOpaBJIeHUST MNPUPOAHBIMU
pecypcamu.

Ha koHdepeHnuu [1], mocBsimeHHOH
BceMupHOMYy [OHIO MOYB, y4YpexJeHHOMY
OOH B 2013 roay, Takke 6bLJIO YKa3aHO,
4YTO JAerpajalusl 3eMeJib SBJSETCS OJHOU
M3 CaMbIX Cepbe3HbIX 3KOJOTHUYECKUX
npo6JjieM, C KOTOPBbIMU CTaJKHUBAIOTCA
ctpanbl L[A. TlouBbl B peruoHe jgerpajau-
PYIOT B OCHOBHOM H3-32 YpE3MePHOTO BbI-
raca CKOTa, BbIpDYOKH JIecOB, 3aCOJIEHUS U
3p03HMHU. ITO OKa3bIBAeT HEFATUBHOE BJIUS-
HUEe Ha [poJIOBOJILCTBEHHYI Ge3omnac-
HOCTb, OHWOpa3HoOGpasue, a TaKXKe CO-
[[MaJIbHO-9KOHOMHUYECKOe pa3BUTHE pe-
rUOHa.

Bce ¢dopmbl gerpasauuu Mmo4s cTa-
BAT MO/ YIpo3y II06AJTbHYI0 MPO/0BOJIb-
CTBEHHYI0 0e30MacHOCTb. 3acyxa, COKpa-
[leHWe paCTUTEeJbHOCTH, 3PO3Us, 3aco-
JleHWe U yYMeHbIIIeHUE COJIepKaHUs opra-
HUYECKOTO YTJIepo/ia MPUBOJAT K MOTepe
NaxOTHBIX 3€MEJIb.

Jerpazauus MOYBEHHOIO CJI0s1 Bpe-
JIUT )KUBYIIUM B HEM OopraHusmam. B To xe
BpeMsl, BCJIe/ICTBUE CHIDKEHHUSI aKTHUBHOC-
TH OWOTHI, I€JOCTHOCTb IOYBbI U €ro
JlpeHaKHble CBOWCTBA YXYAIUAKTCS, YTO
YCKOpSIET Ipouecc pa3pyuienus [2].

BaxHbIM ycioBUeM 3PEeKTHUBHOTO
U YCTOWYUBOTO PA3BUTHS arponpoMbIII-
JIEHHOT0  KOMILJIeKCa,  CTaOGUJbHOCTH
pPOM3BO/ICTBA CeJIbCKOXO3SIUCTBEHHOHU
npoaykiuu Pecny6ivku Kasaxcran saBiis-
I0TCS COXpaHeHWe W BOCHPOU3BO/CTBO
IJIOAOPOAHS TOYB.

OpraHuyecKoe BeleCTBO CBSI3bIBAET
YacTUIbl MOYBBI U JIEJIAET ee CTPYKTYpy
b6osiee cTabuJbHOU. B pe3sysnbTaTe, ero
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yMeHblIeHUsl, TO eCTb JeryMuduKaluy,
noyBa TepsieT IJIOJOPOJHe U TMOJBep-
raeTcs 3pO3UH U Jlerpajalyi.

K coxanenurw, fgerpajanus Nno4ys B
pecny6/iMKe OTYETJIMBO MNPOC/IEKUBAETCSA
dakTHyeckd BO Bcex peruvoHax. Ha Tep-
PUTOPUHU pecny6JIMKH 3p03Us NOYB Haps-
Ay ¢ pgeryMubUKauved IOYB ABJSAETCA
HauboJiee pacIpoCTpaHEHHOW U3 BCEX BU-
noB gerpaganuii [3]. [lo nanHbiM Kaszax-
CKOTO Hay4YHO-HCCJIeJ0BaTeJbCKOIO HHC-
TUTYTa I[0YBOBEJEHUSI W arpoxXUMHHU
vMeHu VY.Y. YcmaHoBa [4] B HacTosliee
BpeMsi B KazaxcTaHe Ha 60JIbLIMX TeppHu-
TOPUSAX MJIOLOPOJHE NOYBbl 3aMETHO CHHU-
3UJIOCh, IPU 3TOM COJep)KaHWe ryMmyca B
NO4YBe B YCJOBHUSX HEOPOILIAaeMOW 30HbI Ha
OJIHY TPeTb OT MCXOJHOTrO COJep>KaHHus, a
Ha opoueHHu - fo 60%. Bosiee 3Ha4u-
TeJIbHble IOTEPHU FyMyca HabJII0JaloTCs Ha
opomaeMbIX noysax. M3 1,6 MyH ra opo-
[IaeMblX 3eMeJb Ha [JOJI JeryMmu-
dunupoBaHHbIX npuxoguTcs 0,7 MJIH ra.

JiuTeNbHOE CeJIbCKOX03AWCTBEHHOE
HCII0JIb30BaHUE 3eMesib OTPULATENbHO
BJIMSIET Ha OpraHUYecKoe BeLIeCTBO U
3amacbl rymyca. Tak exerojHble NOTepH
rymyca B Pecriy6/iuke Ha yepHO3éMax coc-
TaBJAOT 1,4 T/ra, HA TEMHO-KAIITAHOBBIX -
0,9 T/ra, Ha cBeT/I0-KalITaHOBLIX - 0,8 T/ra
Y cepo3éMax 00bIKHOBeHHbIX - 0,5 T/ra.

B BepxHeM cJ/ioe MOYBBI HaXOJUTCSA
OKO0JIO MOJIOBUHBI AocTynHOro ¢pocdopa u
KaJivs. Pa3pylieHre nouyBeHHOro MoKpoBa
IPHUBOAUT K CHIKEHHIO KOHLleHTpauuU
NUTaTeJbHbIX BellecTB, 4YTO OTpHULa-
TEJbHO CKa3bIBAETCS HA YPOKAaWHOCTH
noceBoB. JlepuUT NUTATE/IbHBIX BEIIECTB
yCTpaHsieTcsl MyTeM JOIOJHHUTEJbHOTO
BHECEHUSs yA00peHHU.

C moMoupl0 MPUMEHEHUs] HAay4YHOU
CUCTeMbl yA06peHUN MOXHO (B omnpepe-
JIEHHBIX TIpeJiesiax) peryJupoBaTb TpaHC-
NUpalyI0 pacTeHUH, TeM CaMblM IOBBI-
CUTb YPOXKAWHOCTb B YCJOBUAX HeLOC-
TaTka BJard. iy, npuMensas ¢ochopHbie
Y Ka/JMKHble yJ0O6peHUs, MOXXHO 3Hauu-
TeJIbHO YMeHbIUUThb NOTpebJieHHe pacTe-
HUAMHU BoJpbl. HapyiieHue s1060ro 3akoHa
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3eMJiefieJiusl U CBSI3aHHOE C HUM OTpaHU-
YyeHHe KaKoro-jn6o ¢akTopa BbI3bIBaeT
HapylieHre oOMeHa BeleCTB U OTBETHYIO
peakiuio pacTeHuH [5].

ObGecneyeHre pacUIMPEHHOTO BOC-
MPOU3BO/ICTBA MOYBEHHOTO MJIOJOPOAHUS —
BaXKHeHIIass  3aJlaya  palMOHaJbHOTO
WCNOJIb30BaHUA 3€MJIM B  YCJOBHUAX
MHTEHCUBHOTO 3eMJIe/leusl.

BocnpousBoacTBo IJ1I0A0POAKS
onpejeJisieTcsl KOHKPEeTHbBIMH N10YBOOOpa-
30BaTeJbHBIMU  MpOLIECCaMM, KOTOpble
pPa3BUBAIOTCA B 3aBUCHUMOCTH OT KOH-
KpeTHbIX ycjoBUW. B npupongHbix ¢uro-
[leHO3aX  pacTUTeJbHOe  COOGLIECTBO
HaXOJAUTCSl B COCTOSIHUM AUHAMUYECKOTO
paBHOBeCHS], NPUCIOCOBJIEHHOTO K
YCIOBUSAM MeCTHOCTM U noyBe. Ilpu
CeJIbCKOXO39MCTBEHHOM  HCIOJIb30BaHUHU
NOYB  BOCIPOU3BOJACTBO  IJIOAOPOAUS
omnpeJiesisieTcsl COYeTaHUEM MPUPOJHBIX
$GaKTOpOB W METOJI0B  BO3/EeHCTBUA
yesioBeKa Ha No4By. [Ipy 3TOM Ha MO4YBy
HAuUHAIOT JleCTBOBAaTh HOBble (AKTOPHI,

CoYeTaHHWe KOTOpPbIX CO  BpEMEHEM
npeo6pasyeT NpPUPOJAHbIE TMOYBbBI B
KyJbTypHble, B KOTOpPBbIX CBOWCTBa U

peXUMbl COOTBETCTBYIOT TpebGOBaHUAM
KyJbTYPHBIX pacTeHWH. IJTOT MpoLecc
Ha3bIBAeTCsl MPOLECCOM OKYJbTYpPUBaHUS,
a COBOKYIHOCTb IIpOILIECCOB, IPOTe-
KaIOIMX 110/, BJUSIHUEM YesoBeKa, — KyJIb-
TYPHBIM [I0YBOOOPA30BaATEJbHBIM NPOLEC-
com. Ero pasBuTue mnpennoJiaraet o6s-
3aTesJlbHOE  TOBbILIEHHE  TOYBEHHOTO
IoAopoAus. B HTOre MOXXHO OLIEHUTH
CTeNeHb OKYJbTYPEHHOCTH IIOYB, T.e.
COOTBETCTBUE CBOMCTB M PEXHUMOB MOYB
TpebOBaHUAM KYJIbTYPHBIX pacTeHui [6].

[log BAMsiHMEM yA0OpEHUH, pa3/idy-
HbIX BHJOB MeJHOpPAlu{, CH0COGOB
00paboTKH U Jpyrux GaKTOPOB B IOYBE
U3MEHSI0TCs arpopusnyecKue, arpoXuMu-
yecKkMe W GUOJIOTUYECKHE CBOMCTBA,
CTPYKTYPHO€e COCTOSIHUEe, UHTEHCUBHOCTb
OGUOJIOTMYECKOTO KPYroBOPOTa BELIECTB,
BO3pacTaeT KOJIMYECTBO U U3MEHSETCS
KauyeCcTBO TyMyca, YJy4dllalTCAd BOJHBIH,
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TEeNJIOBOMW © BO3AYLWIHBIA pexXuUMbl. B
pes3yJsibTaTe 104YBa XapaKTepU3yeTcs MOIL-
HbIM KOPHEOOUTAEMBIM CJIOEM C BbICOKUM
3allacoM TryMyca M NUTATeJbHBIX 3JI€MeH-
TOB, BBICOKOM €MKOCTBbIO MOIVIOLIeHUS U
6J1aronpuUsITHON peakiUued cpeabl [Js
pacTeHMd U MHUKpoopraHusmoB. Ilpu
HapylleHUU BbllleyKa3aHHbIX (GaKTOPOB
MPOUCXOLUT Jerpajanus noys.
MATEPHAJIbI U METO/IbI

BcesieactBrue ocobeHHOCTEN pesbeda
U obuiereorpaduyeckoro pacroJioKeHHUs
TypkecTaHCcKoOH 06J1aCTH MOYTH B LiEHTpPE
EBpasuniickoro KOHTUHEHTa Ha ee Teppu-
TOPUM NPOSABJISIETCS CJA0XKHAsE KapTHUHA
IIMPOTHOW U BEPTUKAJbHOW 30HAJbHOCTH.
3necb Ha ¢oHe MMUPOTHOW MYCTHIHHOU
30HBI B TOpax M Ha NpeJropHbIX paBHUHAX
NPOC/TEKUBAOTC 5 BepTHUKaJbHBIX 30H.
HekoTopble BepTHKa/IbHbIE 30HBI B CBOIO
odyepeib IOJpasfesAlOTC Ha 6OoJjee
MeJIKHe BepTHUKa/bHbIe mosica [7].
TeppuTopun 00BEKTa HCCIAE[0Ba-
HuA - CIIK «Asusa Arpo 'pynn» pacmnoJio-
)KeHa B INpeJropHOM 30He B IMpejesax
nosica a¢eMepouIHO-3¢peMepOBbIX HU3KO-
TpPaBHbIX IOJIycaBaHH. /JlaHHBIA TOSIC
BbIIEJISIETCS B MHTeEpBaje abGCOIOTHBIX
BbIcOT OoT 250 g0 300-400 M. Kak MbI yxke
OTMeYasid, OH SIBJISIETCS MePexXOoAHBbIM K
NYCTbIHHOW 30HE U MPeJCTaBJIsIeT NePBYI0
CTylleHb BepTHUKaJbHON 30HaJIbHOCTH.
CpepHerofoBasg TeMIepaTypa coC-
TaBJseT 12-13°C npu cpenHeit utonsa 28-
30° u auBapga 4-6°C. CpefHAd NPOAOJIKU-
TeJIbHOCTb TEIVIOTO Nepuoja paBHa 280-
300 pgHei, a 6e3moposHoro - 170-190
JHel. CpeiHero0Boe KOJIMYeCTBO aTMOC-
depHbIX ocazkoB cocTassseT 200-300 MM
Ipy 3UMHe-BeceHHeM UX MakcuMyMe (80-
85% ot ropoBoil cyMMnl). BecHa Temsas
yMEpeHHO BJIaXKHasl, JIETO O4YeHb KapKoe,
Cyxoe M NPOJ0/LKUTE/IbHOE, OCeHb TelJas
Y cyXasl, 3uMa MsTKasi, BJa)KHasl, KOPOTKasl.
[TouBoOOpasywLMMU NOpPOJaMH Ha
JpeBHea/JIIOBUA/IbHOM paBHUHE CJYyXaT
C/1ab0C/IONUCTble CYIJIMHUCTble U TJIMHUC-
Thle JipeBHea/JIIOBUAJIbHbIE OTJIOXKEHHUS,
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Ha HEKOTOpOH IJlybuHe IHOoACTH/IaeMble
6oJiee JIETKUMH CJOUCTBIMU NopojaMu. B

npejesax OMNHChIBAEMOro Mosca Ha
NpaBoOEpPEKHONW  J[peBHea/TIOBUAIBHON
paBHUHE Coipaapbu dopmMupyroTcs

IJIaBHbIM 06pa3oM JIyroBO-CepPO3eMHbIe
He3acoJIeHHble, JIyrOBO-CepO3eMHble CO-
JIOHL|eBaTble, OTYAaCTH COJIOHILIEBATO-CO-
JIOHYaKOBaTble TOYBBI M JIyrOBO-CEPO-
3eMHble COJIOHYAKOBbIe COJIOHLIbI, U3pe/iKa
COJIOHYAKH.

TeppuTopusi AaHHOTO HPUPOJHOIO
paliloHa OT/IMYaeTcsl JOCTAaTOYHO CJIOX-
HBIMHU MeEJIMOPAaTUBHbBIMHU YyCJIOBUAMY,
CBSI3aHHBIMU C 3aCOJIEHHOCTBIO U COJIOH-
11eBaTOCTbI0 MO4YB. ITU JBa ¢akTopa B
OCHOBHOM JIMMUTHUPYIOT YPOBEHb ILJIOLO-
poavda MOYB M YPOXKAUHOCTb CEeJIbCKO-
X035IUCTBEHHBIX Ky/AbTyp. Takxke Heob6Xo-
JIMMO UMeTb BBHJY HeJ0CTAaTOYHYIO
06ecne4yeHHOCTb MO0YB JAaHHOTO NPHUPOJ-
HOro paiioHa azoToM U pocdopom. B cBa3u
C 9TUM MOHHUTOPHHI 3a YPOBHEM ILJIOJO-
poJiys MOYB JJ0/>KEH BECTHUCH PETYJISIPHO U
c 0oJjiee IIMPOKUM CIEKTPOM OIpe-
JleJisieMbIX CBOHCTB.

[l pellleHUs1 TOCTaBJIEHHBIX 3a/a4
HaMM HCIO0JIb30BaJMCh JOCTAaTOYHO pac-
NpPOCTpaHEHHbIE U XOPOLIO apoGUpPOBaH-

Hble MeTO/bI
MOYB.

CoJieByI0 CBHEMKY HPOBOJHUJU COT-
JacHOo «00611ecO03HOM UHCTPYKIHUH ...» [8]
u PykoBojcTBO mo mnpoBejeHHIO...» [9].
ArpoXvMHYECKYI0 CBEMKY IMPOBOAUIN
coryiacHo «MeToAu4YecKoro pyKOBOJCTBO
10 MPOBeJEeHHIO ...». [10].

[Ilpy mnpoBeJleHUU CBHEMKH AJs
yTOYHEHHUSs KOHTYPOB IIOYB o
KOCMHUYECKUM CHHUMKAaM OblJI HCIOIb30BaH
GPS 18 “Garmin” B mape c HeTOGyKOM
«ASUS”, a pns omnpepaesieHUs1 KOOPAMHAT
TOYEK oTbopa 06pa3LoB ObL1a
WCIO0JIb30BaHA  CHUCTEMa  [JI0O6AJbHOIO
no3unroHupoBanus GPS “Garmin 62s”.

JJis aHasn3a BeleCTBEHHOTO Coc-
TaBa MOYB OBLIM HCIOJIb30BaHbl METO-
JUKH, TOAPOGHO H3JIOKEHHbIe B PYKO-
BO/ICTBeE M0 001eMy aHaau3y noys [11].

PE3YJIBTATHI U UX OBCYXK/JIEHWE

Kak  mokasbiBaloT  pe3yJbTaThl
coseBoii cbeMku (pucyHok 1) 53,7%
o6cienoBaHHOM 1iomaau 3emeab CIIK
«A3ua Arpo T'pynm» 3aHUMMalOT He3aco-
JiéHHble noyBbl, 30,8% cyabo3acosiéHHbIe,
13,5% nouB cpeaHe3acoJsieHbl U 2,1% mouB
CUJIbHO3aCOJIEHBI.

KOMIIJIEKCHOI'O H3y4Y€HHA

Pucynok 1 - Kapra 3acosienus 0-20 cM c/105 10o4B
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Pacnpepesienue rpynn no4s XO3sii-
CTBa M0 CTeleHU 3acoJyieHHus1 (PUCYHOK 2)
nokasbIBaeT, uTo 161,6 ra 3eMeJib He 3aC0-

JeHbl, 91,4 ra cia6o 3acosieHbl, 40,6 ra
cpeAHe3acosieHHble W JIUIIb 6,4 ra 3aHU-
MaloT CUJIbHO3acCOoJIeHHbIe IOYBHI.

y = 9x? - 96,64x+ 249,1
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PucyHok 2 - PacnipefiesieHue rpyni N04B MO CTeNeHU 3aCOJIeHHUs

TakuM o06pa3oM, MO MeJTHMOPATHUB-
HbIM YCJOBUSAIM, CBfI3aHHBIMM C 3acCOJIeH-
HocThio mo4Bbl CIIK «A3usa Arpo ['pynm»
HEIJIOXWEe, HO [JJs TOro, 4YTOObl He
JOMYCTUTb WU3MEHEHUs] 3acCOJIEHUs] MO4YB
yaule BCero fBJAILIErocs pe3y/JbTaToOM
AHTPOIOreHHOr 0 BO3/eHCTBUA U
3HAYMUTEJbHOIO0 BJIUSIHUS, OCOOGEHHO B
nocjeJHUe rofibl, HA AUHAMHUKY 3aCOJEHUS
I04YB rJ106aJIbHbIX KJIMMaTHYeCKUX
n3MeHeHUd [12-14] Heo6X0AHMMO BeCTH
MOCTOSIHHBIM MOHUTOPHHT 3aCOJIEHHUS.

[leHHOCTh 3eMJIM KaK OCHOBHOTO
CpeJCTBa CeJIbCKOX0351ICTBEHHOTO MpPOU3-
BOJCTBA ompejiesseTc e€ IJIOLOpPOAUEM
[15]. B coBpeMeHHOM 3emJefesus TJaB-
HOHW 3ajlauedl sIBJISSETCS MOBBbILIEHHE IJIO-
JlOpOusl, Ha OCHOBe HayyHO O0O60CHO-
BaHHbIX CcUCTeM 3eMJiefenus [16]. Mupo-
BOM HAyKOW M NPAKTHUKOU AO0Ka3aHO, YTO
peliapuias poJib B COXpPaHEHUH, BOC-
IPOM3BOJCTBE INOYBEHHOI'O IJIOJOPOAUS,
NOBBIIIEHUHA MNPOAYKTUBHOCTH IMAlIHHY,
yJAydlIeHUH KadecTBa CeJIbCKOXO3AUCT-
BEHHOU MNPOAYKLUMU NPUHALJIEKUT yL06-
peHussiM. Ho [JOCTUrHYTb 3TOTO MOXKHO
TOJIBKO TNPU CTPOrOM Hay4yHOM O6OCHO-

24

BaHUM HOPM, CPOKOB, CIOCOGOB HUX
BHECEHHUSI C YYETOM MOYBEHHOIO ILJIOJO-
poaus, GHOJIOTUYECKUX OCOOEHHOCTEU M
KJINMaTU4YECKUX YCJI0BUH [17].
CopepkaHue ryMyca, OCHOBHBIX 3Jie-
MEHTOB NMUTAHUSI PACTeHUN (IOJBHKHBIX
dopm azoTa, pochopa U Kanus) OTHOCATCSA
K OCHOBHBIM IOKa3aTeJsIM MOYBEHHOTO
MJIOZOPOAHs, KOTOpPble HU3MEHSIOTCS TOJ,
JIEICTBUEM CpEeJICTB XMUMHU3AIlUU U arpo-
XUMHYECKUX MNpHUEMOB. ['yMyc sBisieTcs
BaXKHEHWIIMM MOKa3aTeseM, OIpeseJsio-
MM OOJIBIIMHCTBO CBOMCTB MOYB U B
esoM WX Tmoaopoave. OpraHudeckoe
BEIEeCTBO B 3HAYUTEJIbHOM CTENEeHH ompe-
JleJIsieT TUINEBON PEXHUM II0YB, SBJSASACH
HEeNoCpe/ICTBEHHbIM UCTOYHUKOM 3JIEMEH-
TOB MUTAHHUs, a TaKXKe O0OYC/JaBJIUBaeT
OU3NKO-XUMHUYECKHE CBOMCTBA MOYBHI, U B
JacTHOCTH €MKOCTb o6MeHa. OT 3amacoB
rymMyca B I0YBe 3aBHUCHUT YPOXKAUHOCTH
CeJIbCKOX03SWCTBEHHBIX KYJbTYp. B Heo6-
paboTaHHBIX MOYBAx COJlepXKaHHEe TyMmyca
HaXOJUTC B pPABHOBECHOM COCTOSIHUH,
Opyd pacnanike W HMCHOJb30BaHUM HUX
paBHOBecHe HapymaeTcs [18-20].



IL1ogopoaue no4s

IlouBoBeaeHue u arpoxumus, Ne3, 2024

K HacToseMy BpeMeHH HaKOIJIEHO
3HAYUTE/JbHOE  KOJIMYECTBO  JIAaHHBIX,
CBU/IETEJIbCTBYIOLIUMX O CYLIeCTBEHHOM
CHMW)KEHHMH TyMyca B NaXOTHBIX I0OYBax
KasaxcTaHa, 0 4eM roBOpUJIOCH BhILIE.

B cBfI3U C BBIIIEU3/I0KEHHBIM, HAMU

Hccae[loBaHbl  OCHOBHble  IOKa3aTeJu
mnogoponsusas mnouB  CIIK  «Asusa  Arpo
[pyni».

Huwxe mnpuBoAuUM KapTOropaMMbl
cojiep>KaHus TyMyca U a30Ta JIETKOTU/PO-
JIU3yeMOro B 0OCJeIOBAHHBIX 3eMJIAX
(pucyHok 3). U3 kapTorpaMMbl BUJIHO, YTO
NOYBbl B OCHOB-HOM (241,3 ra) umeroT
HU3KOE Co/iep>KaHHe T'yMyca, a OCTaJbHas
TEPPUTOPHUS XapaKTepH30BaJlaCb O4YeHb
HU3KOH, cpeaHen U MMOBBIIIEHHOH

rpajanysmu.

PucyHnok 3 - Kaptorpammsl cofieprkanus rymyca (A) v azoTa
Jerkoru/iposnsyemoro (B) B mouBax

Pacnpesenenne rpynn nodB MO
06ecriedyeHHOCTH TyMYycOM, MpUBeEHHAs
HaMM nokasajia, uyto 80,4% o6caenoBaH-
HOM IJIOIIA/I UMEIOT HU3KO0E COlepKaHUe
rymyca, T.e. B JJaHHOM XO35HCTBe Heo0O0-
XOZUMBI Mephbl [0  CcTabWJIM3aLUU

90
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% OT o0Omel IUTomagH

Ouenp HH3KaA, Huskas, 0,5-
1,0%

MeHee 0,5%

IYMYCHOTO COCTOSIHHUS TOYB.
[lo copepkaHHWIO JIETKOTHUJPOJIU-
3yeMoro asota (pUCyHOK 4) TOYBBI
JIaHHOT'O0 X03AHCTBA pacnpejiesieHbl Ha 2
rpajlaiuu: o4YeHb HH3Kasg - 69,7% ot
o61eH mowmaay 1 Hu3kaa — 30,3%.

=-214x%2+99,54x- 63,35
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 i—
Cpenuas, 1,0- TloseimeHHas,
1.5% 1,5-2.0%

CTteneHb 00ecedeHHOCTH [yMyCOM

PucyHok 4 - PacnipesiesieHue rpyIi No4s M0 06ecre4eHHOCTH TYMyCOM
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PucyHok 5 - PacnipesiesieHue rpynmn no4s
1o 06ecreyeHHOCTH JIETKOTUAPOJIM3YeMbIM a30TOM

TakuM 06pa3oM, JUMUTHPYIOIIUM
$aKTOpOM ypOoXKaWHOCTH AAHHOTO XO3SH-
CTBAa SIBJISIIOTCS COJEpXaHUe TryMmyca H
JIETKOTU/IPOJIN3YEMOT0 a30Ta. ITO CBSI3aHO
C MUHepaJausalyed rymyca U ero Heo6-
XOAMMO KOMIIEHCUPOBAaTh [IONMOJHUTEJb-
HbIM BHECEHUEM OPraHUYEeCKUX U a30THBIX
ynoopenuii. Kpome 3Toro, yBejqu4uTh Co-
Jlep>kaHue TyMyca U a30Ta B [IOUBE MOXHO
TakXe 3a CYET BBeJEHHS B CeBOOGOPOT

MHOTOJIETHUX TpaB, T.K. IOCJA€ HHUX C

TeYeHUEM BpEMEHU 3HAYUTEJbHO aKTHU-

BU3UPYETCS MpoLecc ryMUpUKaIuu.
Copeprkanue poctynHoro ¢ocdopa B

MoYBe OJWH M3 OCHOBHBIX IIOKa3aTeJel ee
mjaogopoaud, B CBA3U C TeEM, YTO OJHHUM H3
[JIABHBIX YCJIOBHUU (OPMHUPOBAHHUS BbICO-
KHUX YpOXKaeB  CeJIbCKOXO35IMCTBEHHBIX
KYJbTYp ABJISAETCA CBOEBpPEMEHHOEe
V/IOBJIETBOPEHHE TOTPEOGHOCTH PaACTEHHH
B HEM [21].

Kak BUJHO U3 KapTorpaMMhbl (pucy-
HOK 6A) mo4Bbl, 06C/e/IOBAHHBIX 3eMeJlb
CIIK «A3us Arpo 'pynm», XapaKTepU3yoT-
€A CWIBHOMW TEeCTPOTOW IO COJlep’KaHHUIo
NOABIXHOTO $pochopa: UMEKTCA KOHTypa
OT O4YeHb HM3KOW JI0 OYEHb BBICOKOH
rpajiaym.

PucyHok 6 - KapTorpamMmsl cofiep:kaHus nofBuxHoro ¢pocdopa (A) u
o6MeHHoro Kanus (B) B mouBax
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AHanus pacnpejesieHust obecrneyeH-
HOCTH IOKasaJj, 4YTO ILIOUa[b HallHU C
MOBBIIIIEHHOM, BICOKOH W OYeHb BbICOKOH
006ecrne4eHHOCTbI0 MOABMXXHBIMU (opMa-
MU 3TOrO 3JieMeHTa cocTaBJjsjia 26,1% oT
o6cnemoBanHbix 300 ra (pucyHok 7),
IJIOIIAAU TMOYBBI CO CPeJHHM, HU3KHM U
O4YeHb HU3KHUM cojJiepxkaHueM ¢ocdopa
coctaBuiIr 73,9%, 4YTO MOXKHO OO'BbSICHUTh
PE3KHUM MaZileHHeM 06'beMOB IPHUMEHEHHSs

60

docPopHBIX YIOOPEHHUH U 3TO yKa3bIBAeT
Ha 3aBUCHUMOCTb CHIDKEHHSI COJepKaHUs
noABmxkHOro ¢ocdopa OT TMOCAeHETO.
Y4uThiBasg NnecTpoTy MHoJied X03AMCTBA IO
coeprKaHHI0 OABMKHOTr0 pocdopa HEOO-
XOAWMO BHOCUTb PAacCiUTaHHbIe B 3aBU-
CUMOCTH OT COJIEpXXKaHHUsl B IOYBE /03Bl
dochopHbIX  ymOOpeHUM  CTporo 1O
KapTorpaMMe.
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Pucynok 7 - PacnipefiesieHue rpyni no4s
1o 06ecrne4YeHHOCTH NOJBHKHBIM pochopom

AHasu3 KaJUHUHOI'0 COCTOSIHHUSA ITOYB

85,2% o6cief0BaHHOM IJIOIIAAU HMeEJU

MaXOTHBIX 3eMeJib X03AHCTBa cBUJeTelb- BBICOKYIO H O4Y€Hb BBICOKYIO obec-
CTBYET 0 JI0BOJIbHO BBICOKOM COJiepsKaHUM T€YeHHOCTb  JaHHOM  (QOpMOM  Ka/usa
NOABWXKHBIX (GOPM 3TOro 3jeMeHTa - (PUCYHOK 8).
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CTencHb 00eCIICUCHHOCTH 0OMEHHBIM KaTHEM

PucyHok 8 - PacnipesiesieHue rpyIi Mo4B 10 06ecre4eHHOCTH 0OMEHHBIM KaIueM
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Ho HecmoTpa Ha 2310, JJd
CTabW/IM3alUM KaJUWHOTO pexuma B
nepcreKTUBe Heo6XOJWMO  YBEeJUYUTh

NOCTYIJIEHWE 3TOr0 3JIeMEeHTa B IIOYBY,
Tak Kak 14,8% nyoujaji UMET CpeSHIOI0
Y TIOBBIIIIEHHYIO CTeNeHb 06eCrIe4eHHOCTH.

BeruucyieHHbIE K03$PULIMEHTDI
JetepMuHanuu (R%) mokaswIBawT, YTO IO
BCeM I0Ka3aTeJssiM (Tymyc, a3oT, pocdop u
KaJIMM) pacyeTHble TapaMeTpbl JAaHHBIX
OOBSICHAKT 3aBUCMMOCTb U H3MeHEeHUs
r3y4yaeMoro napameTrpa Y OT UCCIeyeMbIX
¢dakTopoB - X M 4YeM 3TH MOKaszaTesu
BBIIIIE, TEM JIyYlIIE.

3AKJIIOYEHUE

JlumuTtupytomuMm  pakTopoM ypo-
»kanHocTHU CIIK «A3ua Arpo I'pynn» aBis-
I0TCSl CoZieprKaHWe TyMyca M JIETKOTHJIPO-
JIN3yeMOro a30Ta. ITO CBSI3aHO C MUHepa-
JU3anued TryMyca M ero Heo6X0JuMO
KOMIIEHCHPOBATh [IOMOJHUTEJbHBIM BHE-
CEHHEM OpPraHUYEeCKUX M a30THBIX YA06-
peHuii. KpoMe 3TOTO, yBETUYUTD COJlepKa-
HHe TyMyca B II0YBEe MOXKHO TaK»e 3a CYET
BBe/IEHUS B CEBOOGOPOT MHOTOJIETHUX
TpaB, T.K. IOCJIe HUX C TeYEHUEM BpeMeHHU
3HAYMTEJNbHO aKTUBU3UPYETCA MPOIEecC
ryMUpUKaIH.

BcriescTBUe pe3koro najieHus o6be-
MOB NpHMEHeHHUs OpraHUYecKHuxX U
MUHEpPa/IbHBIX  YAOOpeHUH  IJIoUa]lb
MAIlHU C MOBBIIIEHHOW, BICOKOH U O4Y€Hb
BBICOKOM 06eCHeYeHHOCThI0 MOABHKHBIM
dopmamu dochopa cocTaBiassa Ul
26,1% ot obcaenoBanHbix 300 ra, Torga
KaK IJIOIAH MOYBbI CO CPEJHUM, HU3KUM
U O4YeHb HU3KHUM cojiepkaHueM ¢ocdopa
coctaBuiu 73,9%. 3To yKa3bIBaeT Ha
3aBUCUMOCTb  CHIDKEHHS  COJlep KaHUs

noABMKHOrO ¢ocdopa OT CHIKEHUSA

Pa6ora BbImosHeHa B pamkax IO MCX HWPH BR06349612

BHECEHUS dochopHbIX yA06peHU .
Y4uThiBag NnecTpoTy mnoJied X03AMCTBA MO
colepKaHHI0 JaHHOW ¢opMbl ¢ocdopa
HeoO6X0JMMO BHOCHUTb paCCYUTAHHbIE B
3aBUCUMOCTH OT COZEpXXKaHUsl B IOYBE
Jlo3bl GocHOopHBIX YA0OpPEHHUM CTporo Mo
KapTOrpaMMe.

OTHOCUTEJIbHO 6Js1aronoJiy4yHas
CUTyauus HabJI0jaeTcs N0 CoJlepKaHHUI0 B
No4Bax X03sHcTBAa OOMEHHOro KaJjus, O
4éM CBU/IETEJbCTBYET JJOBOJIBHO BbICOKAs
rpajanus cofepkaHusi JAaHHOM GOpMBI
atoro aJjieMeHTa. 85,2% o006caen0BaHHOM
IJIOIaZM MMeJU BBICOKYH0 U OYeHb
BbICOKYIO ob6ecrne4yeHHOCTh JlaHHOU
dopmMo¥ KaJusl.

Y4uTBIBasi COCTOSIHUE ILJIOLOPOJHUS
nouB CIIK «Asusa Arpo [pynn», o6s3a-
TeJIbHBbIN NpHeM, obecrneduBawIui ¢op-
MHpOBaHUE CTaOWJBHBIX YpOXKaeB 3TO
NpUMeHeHHe yAoOpeHUH, CcobJeHne
Hay4HO-060CHOBAaHHBIX CeBO06OPOTOB,
OCTaBJIeHUE CTEPHU U KOPHEBBIX OCTATKOB
U Ipyrux arponpuemMoB. Heo6xo Mo nom-
HUTb, YTO [0 Mepe pPa3/IOKeHHUs pacTH-
TeJIbHbIX OCTAaTKOB MEHSIETCS KOJIMYeCT-
BEHHbIM M KaueCTBEHHbIM COCTaB OpraHu-
YeCKHUX BeLeCTB U 3J1eMEHTOB MUTAHUS B
nouBe. XUMHUYECKUN COCTAB pasJ/lararmliux-
Cl PpacTHUTeJbHBIX OCTAaTKOB OKa3blBaeT
6oJibllIOe BJIMSIHUE Ha HAKOIJIEHUE aM-
MHAYHOTO U HUTPATHOTO a30Ta B IOYBE.
BHeceHne opraHUYeCcKUX U MUHEPAJbHbBIX
yA06peHUH B MOYBY CIIOCOGCTBYET IOBBI-
IIEeHUI0 YCTOMYMBOCTU KYJIBTYp K HebJa-
FOMPUSATHBIM  QaKTopaM OKpyXarwllei
cpefbl. JTO OCOGEHHO BAXKHO B CBSI3U C
M3MeHeHHWeM KJUMaTa M y4yaCTUBLIMMMUCS
3aCyXaMHU.

«[Tpo6aeMbl

opomaeMbIX 3aCOJIEHHBIX TMOYB TypKECTaHCKOﬁ 06JIaCTH M HUX pemedsre Ha OCHOBE

IMpUMEHEHUA I/IHHOBaL[I/IOHHOI‘;I TEXHOJIOTMHW IOBbIIIEHUA IIJIOAOPOAHA II0YB

ypoxaiiHocTu» 2018-2020 rr.

28

H



IL1ogopoaue no4s IlouBoBeaeHue u arpoxumus, Ne3, 2024

CIIMCOK JIMTEPATYPbI

1. [3nekTpoHHBIN pecypc]: Degradaciya pochv. Pexxum gocryma; https://dknews.kz/
ru/v-strane/309683-degradaciya-pochv-i-ugroza-vodnym-resursam-chto, cBo60aHbIH.

2. [9n1exTpoHHbIN pecypc]: Soil biodiversity and soil erosion. (2018). Joint Research
Centre, European Soil Data Centre (ESDAC). Pexxum poctyma: https://esdac.jrc.ec.
europa.eu/themes/soil-biodiversity-and-soil-erosion.

3. MHHHCTEPCTBO CeJIbCKOTO X03dMcTBa Pecny6simku KasaxcraH, Komurter 1o
yIpaBJIeHUIO 3eMeJIbHBIMU pecypcaMy. CBOAHBIA aHAJIUTUYECKUHM OTYET O COCTOSIHUU U
HCII0JIb30BaHUM 3eMeJib Pecniy61mku Kasaxcran 3a 2020 roa. Hyp-Cyatan, 2021. 265 c.

4. [3nexTpoHHBIN pecypc]: Soils_of Russiaba. Pexxum pocryna: https://www. fao.org/
fileadmin / user_upload / GSP /docs/ eurasian_workshop/Soils_of_Russiaba.pdf, cBo6oaHbIH.

5. Cprués B.I. CoBpeMeHHO€e COCTOSIHUE IIJIOJOPOAHUA MTOYB U OCHOBHbIE aCleKThl
ero peryaupoBaHusi// UspaTens - Poccuiickas akagemMusa HayK. - MockBa, 2019. - 328 c.

6. [dnexkTpoHHbld pecypc]: Ilnogopoaue. Pexxum foctyna: http://res2.baa.by >
book > lek > [lnomopoaue no...PDF, cBo60oaHbIN.

7. KuxapeBa I'A., Kypmanranues A.b., CokonoB A.A. TlouBel Kaszsaxckon CCP.
Beinyck 12. YuMkeHTCKas 06/1acThb. - AiMa-ATa. 1969. - 111 c.

8. Ob1weco3Has UHCTPYKLUSA 10 NOYBEHHBIM 00C/eJ0BaHUAM U COCTaBJIEHUIO
KpPYITHOMAaCIITa6HbIX TOYBEHHBIX KapT3eMJIenoib30BaHus. MockBa: «Kosioc»,1973. - 95 c.

9. PykoBoACTBO 1O NPOBEJEHUID  KPYHNHOMACUITAOHOTO  MOYBEHHOIO
o6cnenoBanusa B Kasaxckoit CCP. Anma-ATa. 1979.- 137 c.

10. MeToanyeckoe PYKOBOACTBO IO IPOBEJEHHUI0 KOMIIJIEKCHOIO arpoXMMMU-
YeCcKOro 06C/ieIOBaHUIO MIOYB CeJIbCKOX0351MCTBEHHbBIX YTroAUMN. - . HayuHblit. 2004.

11. ApunyuikuHa E.Il. PykoBoACTBO 10 XUMHUYECKOMY aHa/Iu3y n104B. MockBa: U3j-
Bo MI'Y. - 1977.-489 c.

12. IlankoBa. E. U, KonromkoBa M. B. UcTopua u3ydeHUA U OCHOBHBbIE HalpaB-
JIeHUsI pa3BUTHSA MeTO/I0B OLleHKH U KapTorpadgupoBaHUs 3aC0J€HHOCTH II0YB apUJHbIX
U ceMHapuJHbIX Tepputopuu// brosnerenb [louBeHHoro uHctutyTa UM. B.B. [loky-
yaesa. - 2016. - Bein. 82.- C. 122-138.

13. MankoBa E. U., Konwwmkosa M.B. BiausaHue ri106a/JbHOro NoTelJeHUa KJIMMaTa
Ha 3aCOJIEHHOCTb N0YB apUAHbIX peruoHoB// brosieTeHb [I0UBEHHOTO MHCTUTYTA UM.
B.B. JlokyuaeBa. - 2013. - Bein. 71. - C. 3-15.

14. BopoBckuii B.M. ®opMupoBaHue 3acOJIEHHBIX NMOYB W TajloreoXMMHUYeCcKHe
npoBuHIMK KazaxcraHa. - Aiima-Ata: U3a-Bo «Hayka» KasCCP. - 1982. - 256 c.

15. MuneeB B.I. Arpoxumusi: yue6HUK, 2-e U3J,, nepepab. u gomn./Mocksa: U3a-Bo
MTI'Y3, U3a-Bo: «KosocC». — 2004. - 720 c.

16. Menbuae W.I. Ilnmogopoaue mo4yBbl — OCHOBA MOBBIIIEHUA YpoOXKasd U ero
kauectBa// [lnogopoaue. - 2003. - Ne 4. - C. 30-31.

17. Open A.H. ArpoxuMuyeckoe coCcTOosiHUe MO4YB BopoHexckoil obsacty//Hayu-
Hble OCHOBbl M MNYTH pPAaLMOHAJIbHOTO HCIOJb30BaHUS XUMHYECKHUX CPEACTB B
COBpEMEHHOM 3eMJie/ieJinu: cb. Hayd. Tp. — BopoHex. - 1998. - C. 12-15.

18. benseB A.B. TpaHcdopmaldsi TyMyCHOTO COCTOSIHUS 4epPHO3EMOB BhIllle-
JIOYEHHBbIX NpU [JUTEJbHOM CeJbCKOXO3MCTBEHHOM HCIO0Jb30BaHNM/YepHO3EMBI
Poccun: akosiorudyeckoe coCTOSIHME U COBPEMEeHHbIe I0YBEHHbIe IIPOLLeCChl: MaTepHaJibl
Bcepoccuiickol kKoHpepeHLUH, NOCBAMEHHON 70-1eThio KadeApbl MOYBOBeJEHUSA U
arpoxumuu BI'Y /nog pen. I.U.1lersnoBa.-BopoHex.-2006. - C. 60-64.

19. KopuaruH B. U. u np. Opranudeckoe BelecTBO YepHO3EéMOoB/noA pefi. 2KutuHa
I0.U.-Bopouex: UcToku. - 2012.-12 c.

29


https://dknews.kz/ru/v-strane/309683-degradaciya-pochv-i-ugroza-vodnym-resursam-chto
https://dknews.kz/ru/v-strane/309683-degradaciya-pochv-i-ugroza-vodnym-resursam-chto
https://esdac.jrc.ec.europa.eu/themes/soil-biodiversity-and-soil-erosion
https://esdac.jrc.ec.europa.eu/themes/soil-biodiversity-and-soil-erosion

IL1ogopoaue no4s IlouBoBeaeHue u arpoxumus, Ne3, 2024

20. Peimapp BT, TNokygun [II, Myxuna C.B. M3MeHeHHe arpoxuMuyYeCcKHUX
nokasaTeJiel oYBkI 32 poTaluio ceBoobopoTa// [lnogopoaue. -2002. - Ne 3. - C. 25-26.

21. AppuanoB C.H. Ponb ¢ocdopa B coBpemeHHOM 3emusefenuu Poccuu//
[lnomopoxaue. - 2004. - Ne 3. - C. 13-15.

REFERENCES

1. [Electronic resource]: degradaciya pochv [ugrozavodnym-resursam. Access mode:
https://dknewskz/ru/v-strane/309683-d egradaciya-pochv-i-ugroza-vodnym-re-sursam-chto, free.

2. [Electronic resource]: Soil biodiversity and soil erosion. (2018). Joint Research
Centre, European Soil Data Centre (ESDAC). Access mode: https://esdac.jrc.ec.euro-
pa.eu/themes/soil-biodiversity-and-soil-erosion, free.

3. Ministerstvo selskogo khozyaystva Respubliki Kazakhstan, Komitet po
upravleniyu zemelnymi resursami. Svodny analitichesky otchyot o sostoyanii i
ispolzovanii zemel Respubliki Kazakhstan za 2020 god. Nur-Sultan, 2021. 265 s.

4. [Electronic resource]: Soils of Russiaba. Access mode: https://www. fao.org /
fileadmin / user_upload / GSP /docs/ eurasian_workshop/Soils _of_Russiaba.pdf, free.

5. Sychyov V.G. Sovremenn oye sostoyaniye plodorodiya pochv i osnovnye aspekty
ego regulirovaniya// Izdatel - Ro s syskaya akademiya nauk. - Moskva. 2019. - 328 s.

6. [Electronic resource]: Plodorodiye. Access mode: http://res2.baa.by > book> lek»
Plodorodiye po...PDF, free.

7. Zhikhareva G.A., Kurmangaliyev A.B., Sokolov A.A. Pochvy Kazakhskoy SSR.
Vypusk 12. Chimkentskaya oblast. - Alma-Ata. 1969. - 111 s.

8. Obshchesoyuznaya instruktsiya po pochvennym obsledovaniyam i sostavleniyu
krupnomasshtabnykh pochvennykh kartzemlepolzovaniya. Moskva: «Kolos», 1973. - 95 s.

9. Rukovodstvo po provedeniyu krupnomasshtabnogo pochvennogo obsledovaniya
v Kazakhskoy SSR. Alma-Ata. 1979. - 137 s.

10. Metodicheskoye rukovodstvo po provedeniyu kompleksnogo agrokhimi-
cheskogo obsledovaniyu pochv selskokhozyaystvennykh ugody. - p. Nauchny. 2004.

11. Arinushkina Ye.P. Rukovodstvo po khimicheskomu analizu pochv. Moskva: Izd-
vo MGU. - 1977. - 489 s.

12. Pankova. Ye. I, Konyushkova M. V. Istoriya izucheniya i osnovnye napravleniya
razvitiya metodov otsenki i Kkartografirovaniya zasolennosti pochv aridnykh i
semiaridnykh territorii// Byulleten Pochvennogo instituta im. V.V. Dokuchayeva. -2016.

- Vyp.82.-S.122-138.

13. Pankova Ye. I., Konyushkova M.V. Vliyaniye globalnogo potepleniya klimata na
zasolennost pochv aridnykh regionov// Byulleten Pochvennogo instituta im. V.V. Doku-
chayeva, 2013. - Vyp. 71. - S. 3-15.

14. Borovsky V.M. Formirovaniye zasolennykh pochv i galogeokhimicheskiye
provintsii Kazakhstana. - Alma-Ata: I1zd-vo «Nauka» KazSSR. - 1982. - 256 s.

15. Mineyev V.G. Agrokhimiya: uchebnik, 2-e izd., pererab. i dop./Moskva: Izd-vo
MGU3, Izd-vo: «KolosS». - 2004. - 720 c.

16. Meltsayev 1.G. Plodorodiye pochvy - osnova povysheniya urozhaya i ego
kachestva// Plodorodiye.-2003. - Ne4. - S. 30-31.

17. Orel A.N. Agrokhimicheskoye sostoyaniye pochv Voronezhskoy oblasti//
Nauchnye osnovy i puti ratsionalnogo ispolzovaniya khimicheskikh sredstv v sovremen-
nom zemledelii: sb. nauch. tr. - Voronezh. - 1998. - S. 12-15.

18. Belyaev A.B. Transformatsiya gumusnogo sostoyaniya chernozyomov
vyshchelochennykh pri dlitelnom selskokhozyaystvennom ispolzovanii/Chernozyomy
Rossii: ekologicheskoye sostoyaniye i sovremennye pochvennye protsessy: materialy

30



IL1ogopoaue no4s IlouBoBeaeHue u arpoxumus, Ne3, 2024

Vserossyskoy konferentsii, posvyashchyonnoy 70-letiyu kafedry pochvovedeniya i
agrokhimii VGU/pod red. D.I.Shcheglova.-Voronezh. - 2006. - S. 60-64.

19. Korchagin V. I. i dr. Organicheskoye veshchestvo chernozyomov/pod red. Zhitina
Yu.l.-Voronezh: Istoki. - 2012.- 12 s.

20. Rymar V.T, Pokudin G.P, Mukhina S.V. Izmeneniye agrokhimicheskikh
pokazateley pochvy za rotatsiyu sevooborota// Plodorodiye. -2002. - Ne 3. - S. 25-26.
21. Adrian ov S.N. Rol fosfora v sovremennom zemledelii Rossii// Plodorodiye.
-2004.-Ne 3.-S.13-15. .
TYWIH
M.A. U6paeBal*, JI.E. llayxapoBa?, Y.M. MaxaHoBa3,

M.H. [Towanos?, A.M. CyneiiMmeHoBal

TYPKICTAH OBJIBICHI LISYIJIAEP CYAPMAJIbI AJIKABBIHZIAFEBI «A3UA AT'PO 'PYIIII»
AOK TOTIbIPAK KYHAPJIBIFBIHBIH, KA3IPTT XKAFJIAWBI
16.0. OcnaHos ambiHOaFbl Kazak monvipakmaHy yxcaHe azpoxXumus
FulablMU-3epmmey uHcmumymol, 050060, Aamamul,
an-Dapabu daHrbiabl, 75 B, Kazakcmad,
*e-mail: ibraevamar@mail.ru
2Kazak yammblk azpap/sik 3epmmey yHugepcumemi, 050021, Aamamei,
Ab6ati danruiabl 8, Kazakcmax
3[ITetmkenm yHusepcumemi, 160031, lvimkenm, 2Kibek sconwl keweci 6, KazakcmaH

Makasiaga TypkicTaH o6sbIckiHbIH, Layingip cyapMasbl ankabsl «A3us Arpo I'pynn» AGK
TONBIPAaKTapbIHbIH, KYHApJbUIBIFbIHBIH, Ka3ipri xal-KyHiH 3epTTey HOTHKeJepi KeJTipiJreH.
Asusa Arpo I'pynn AOK eHimzinirin mekTeWTiH GaKTOp TyMyCTBIH KOHE >XEHiJ bIABIPAUTHIH
a30TTbIH, MeJilepi 60JIbIN TaObIIATBIHBI aHbIKTAAAbL. ByJl TyMyCTBIH, MUHepaIu3alysCbIHA KoHe
OHBbl OPraHUKaJbIK 9He a30TThl ThIHAWTKBIIITAPAbl KOChIMIIA KOJJAHY apKbLIbl TOJBIKTbIPY
KaKeTTijliriHe 6aiaHbicTbl. COHBIMEH KaTap, aybICHalbl ericke KOIDKbLIJBIK LIONTepAi ery
apKpLIbl TONBIPAKTaFbl a30TThl KOGEHTY KaKeT, eUTKeHi oJslapJlaH KeHiH YakbIT ©Te KeJse
rymyuduKanus npoueci alTapablKTal apTaabl. AJbIHFAH HOTHXKeiep Gochop ThIHAWTKBILITAPBIH
KOJIJaHy KeJIeMiHiH KYpT TeMeHfeyiHe 6GaWaHbICTBI PochopAblH KbLDKbIMAJIbI TypJiepiMeH
YKOFapBI, XKoHEe 6Te KOFaphbl KAMTaMachI3 eTi/reH ericTik ankabsl 3epTTesnreH 300 rekTapiblH TeK
26,1%-bIH KypaWTBIHBIH KOPCeTTi, aJl opTalla, TOMEH >koHe eTe TOMeH JapexeJe KaMTaMachl3
eTijireH aymak, 73,9% Kypazpbl. bys ¢ocdopabiy ockl TypiHiH KypaMbIHbIH, ThIHAWUTKbIILITAP/bI
eHri3yre TayeJJUIIriH KepceTeZi, al OCbl 3JIEMEHTTIH Ma3MyHbl OOWbIHIIA IIAPYallbLIbIK,
aJIKaNTapbIHbIH aJlyaH TYPJIJITiH eCKepe OThIPHII, TONBIPAKTaFbl GochHOp THIHAUTKBIILTAPBIHBIH,
MeJIlepiH ecKepe OTBIPHIIN, KapTorpaMMa OOMBIHIIA KaTaH TYpAe eHridy KaxeT. lllapyamblibIk
TOMNBIPAKTAPbIHAAFbl MeTa0OJMKAIBIK, KaTUHJIH MeJepi GOHBIHIIA CaJbICThIPMAsbl TYPAE
KOJIalJIbl KafFfail GalKasnaZbl, OYJ OCbl 3J€MEHTTiH 0cCbl (OpPMAChbIHBIH Ma3MYHBIHbIH 6Te
»KOFapbl TpajlallusiCbiMeH JaJies/leHe/i. 3epTTereH ayMaKThblH, 85,2%-bl KaJuiAiH ocbl TYpiMeH
»KOFapbl KOHe OTe JKOFapbl KaMmTaMachi3 etriired. [Jlemek, «A3usa Arpo I'pynn» A6K
TONBIPAFbIHbIH, KYHapJ/bLIBIFBIHBIH Kal-KYHiH eckepe OTBIPBIN, ThIHAWUTKBILITApAbl KOJJAHY,
FBUJIBIMU HETi3/leJITeH aybICIaJIbl eTicTep/Ai caKTay, cabaH MeH TaMbIp KaJAbIKTapbIH KoHE 6acKa
Jla arpoKypbUIBIMJApAbl KaJAbIpy TYPaKThl AaKbLAAapAblH KaJbINITAaCyblH KaMTaMachl3 eTeTiH
MiHJeTTi Kabbligay 60bln TabblIajbl. OCiMAIK KalAbIKTaphl blAbIpaFaH CalblH TONbIPAKTaFhI
OpTraHUKaJBIK 3aTTap MeH KOPEeKTIK 3aTTap/blH CaH/BIK »K9He calalblK KypaMbl ©3repeTiHiH
ecTe ycTaraH xeH. lllipireH eciMZik KaaJblKTapblHbIH XUMUSAJIBIK KypaMbl TONbIpaKTa aMMHaK
IIeH HUTpaT a3O0TbIHbIH >XHWHaJyblHAa YJKeH acep ereAil. TomblpaKkKa OpraHUKa/bIK »KoHe
MUHepaJibl ThIHAUTKBIIITAP/bl €Hri3y AaKbLIAap[blH KOJAHChI3 3KOJIOTUAIBIK daKTopJiapFa
TO3IMAINIriH apTThIpyFa KeMekTecendi. Bbys ocipece KIMMaTTblH e3repyiHe OaHW/JIaHBICTHI
MaHbI3Jbl.

TyliiHOi ce3dep: ToNbIpaK, KYHApPJ/IbIFb], Kapallipik, )KeHiJl blAbIpalTbIH a30T, XbI/DKbIMaJIbl
docdop, anMacnasbl KaJaui, KapTorpaMmmasap.
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SUMMARY
M.A. Ibrayeval*, D.E. Shauharova?, U.M. Makhanovas,

M.N. Poshanov?, A.l. Suleimenoval

CURRENT STATE OF SOIL FERTILITY SPK «ASIA AGRO GROUP» OF SHAULDER
IRRIGATION MASSIF OF TURKESTAN REGION
1Kazakh Research Institute of Soil Science and Agrochemistry named after
U.U. Uspanov, 050060, Almaty, al-Farabi avenue, 75 B, Kazakhstan,
*e-mail: ibraevamar@mail.ru

2Kazakh National Agrarian Research University, 50021, Almaty, Abay ave. 8,
Kazakhstan

3Shymkent University, 160031, Shymkent, Zhybek Zholy street 6, Kazakhstan

The article presents the results of a study of the current state of soil fertility of the SEC Asia
Agro Group of the Shaulder irrigation area of the Turkestan region. It has been established that
the limiting factor in the yield of SPK «Asia Agro Group» is the content of humus and easily
hydrolyzed nitrogen. This is due to the mineralization of humus and the need to compensate for it
through the additional application of organic and nitrogen fertilizers. In addition, it is necessary to
increase the nitrogen content in the soil by introducing perennial grasses into the crop rotation,
because after them, over time, the humification process significantly intensifies. The data obtained
showed that, due to a sharp drop in the volume of use of phosphorus fertilizers, the area of arable
land with increased, high and very high provision of mobile forms of phosphorus was only 26.1%
of the surveyed 300 hectares, while the area of soil with medium, low and very low content was
73.9%. This indicates the dependence of the content of this form of phosphorus on the application
of fertilizers, and given the diversity of farm fields in the content of this element, it is necessary to
apply doses of phosphorus fertilizers calculated taking into account the content of phosphorus in
the soil strictly according to the cartogram.A relatively favorable situation is observed in terms of
the content of exchangeable potassium in the soils of the farm, as evidenced by the rather high
gradation of the content of this form of this element. 85.2% of the surveyed area had a high and
very high supply of this form of potassium. Consequently, taking into account the state of soil
fertility of SPK «Asia Agro Group», a mandatory method that ensures the formation of stable yields
is the use of fertilizers, adherence to scientifically based crop rotations, leaving stubble and root
residues and other agricultural practices. It must be remembered that as plant residues
decompose, the quantitative and qualitative composition of organic substances and nutrients in
the soil changes. The chemical composition of decomposing plant residues has a great influence on
the accumulation of ammonia and nitrate nitrogen in the soil. The introduction of organic and
mineral fertilizers into the soil helps to increase the resistance of crops to adverse environmental

factors. This is especially important due to climate change.
Key words: soil fertility, humus, easily hydrolyzed nitrogen, mobile phosphorus,
exchangeable potassium, cartograms.
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M.S. Mirdadayev1*, A.V. Basmanov?, N.N. Balgabayev?, N.N. Khozhanov!
AMELIORATIVE IMPROVEMENT OF DEGRADED IRRIGATED LANDS

IN THE SOUTH OF KAZAKHSTAN USING CHEMICAL RECLAMATION
1Kazakh Scientific Research Institute of Water Economy,
080003, Taraz, K. Koigeldy str., 12, Kazakhstan, *e-mail: mirdadaev@mail.ru
Abstract. The article presents studies of energy-efficient use of chemical reclamation on
degraded irrigated lands of the Republic of Kazakhstan. According to the research results, it has
been revealed that the combined use of certain chemical reclamation technologies provides a
favorable salt regime of the soil and obtaining high yields of corn grain with savings of fuel and
energy resources. When carrying out chemical melioration on irrigated degraded lands using
water-saving irrigation technologies and adding mineral and liquid chemical meliorants:
phosphogyp-sum (CaSO4-2H20)+aqueous ammonia (NH3+NH4OH) (phosphogypsum dose 5 t/
ha+aqueous ammonia dose 50 kg/ha, concentration 25%) - in the root zone, a decrease in toxic
salts and an increase in non-toxic ones are ensured. This generally leads to an improvement in the
condition and productivity of such lands, so the yield of corn grain in this research option
exceeded the control option with discrete and drip irrigation, respectively, by 20.7-20.9 c/ha.
Key words: irrigation, melioration, phosphogypsum, ammonia, degraded lands.

INTRODUCTION improve soil conditions to increase

According to the United Nations agricultural productivity. This is mainly
Environment Program, over the entire o©bserved in the form of work to regulate
history of agriculture, as a result of the water-physical properties of soils. But
irrational use, about 2 billion hectares of in terms of the scale of work and the
soil were subject to degradation processes, Vvolume of impact on the soil in order to
of which due to water erosion - 55.6%, improve it, they are superior to chemical

wind-27.9%, chemical (depletion, methods of impacting the soil. Chemical
salinization, pollution) - 12.12%, physical Treclamation is a system of methods of
(compaction, flooding) - 4.2% [1]. chemical influence on soil to improve its
Currently when scientific and properties and increase yields [2-4].
technological progress is developing in all Chemical land reclamation is divided

sectors Of the economy’ processes Of into Salt enrichment andaCid I‘egulation [5]

negative influence caused by changes in Salt enrichment is a measure to increase
climatic conditions and land degradation the content of essential nutrients in the
are observed in the agricultural sector. This ~soil, primarily this is achieved by introdu-
is, first of all, due to human transformation €ing organic and mineral fertilizers. Acid-
of the ecosystem and the influence on it of regulating measures are measures to
additional technical (anthropogenic) types Create a favorable reaction of the soil en-
of energy in its various forms (fertilizers, Vvironment. This includes liming, gypsu-
pesticides, agricultural machinery, new mingand acidification.
varieties, irrigation, etc.). Klebanovich N.V. [6] provides the
To improve the condition of main scientific and practical provisions for
degraded lands, it is necessary to apply improving plant nutrition by applying
various types of reclamation. Agricultural organic, mineral fertilizers and chemical
reclamation includes measures to radically ameliorants. At the same time, special em-
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phasis is placed on the issues of optimizing
the reaction of the soil environment and
the environmental aspects of the use of
chemicals in agriculture.

In general, it can be noted that the
chemical reclamation technologies used
are quite energy-intensive, and the funds
spent on their implementation are
economically ineffective [7-10]. However, it
is worth considering that on degraded
lands without the wuse of chemical
reclamation it is impossible to obtain
acceptable yields of cultivated crops. A
feature of chemical reclamation is the
ability to accelerate the processes of
replacing toxic salts in the root zone to

ensure the normal development of
cultivated crops and optimize the
ecological and reclamation state of
degraded lands.

In Kazakhstan, irrigated agriculture
is the basis of food security, especially in
the southern regions of the country, where
without irrigation it is impossible to obtain
guaranteed crop yields. However, in the
process of exploitation of irrigated lands,
problems arise of deterioration of soil-
reclamation, agrochemical and ecological
conditions of soils. To solve these prob-
lems, it is necessary to apply various recla-
mation measures to preserve and repro-
duce the soil fertility of agricultural lands
[11-13]. It should be noted that it is also
necessary to take into account the econo-
mic aspects of the use of such reclamation
measures - so that the funds spent pay off
within a short time and ensure the effi-
ciency of agricultural production.

Therefore, the current situation obli-
ges us to find optimal ways to increase the
efficiency of functioning of agricultural
landscapes, and in this aspect, developing
issues of improving the energy efficiency of
chemical reclamation can play a significant
role.

MATERIALS AND METHODS

Field experiments to study the ener-

gy-efficient use of chemical reclamation on

34

degraded lands were carried out at the
experimental production site of KazSRIWE
on an area of 2 hectares according to the
following options:

Option 1. Control:

Option 2. Application of the mineral
chemical ameliorant phosphogypsum
(CaS04°2H20), dose 5 t/ha.

Option 3. Application of liquid
chemical ameliorant sulfuric acid (H2S04)
concentration 2.5%.

Option 4. Application of liquid
chemical ameliorant ammonia aqueous
(NH3+NH40H) dose 50 kg/ha, concentra-
tion 25%.

Option 5. Combined application of
mineral and liquid chemical ameliorant
phosphogypsum (CaSO4-2H20) + aqueous
ammonia (NHsz + NH4OH), dose of
phosphogypsum 5 t/ha + dose of aqueous
ammonia 50 kg/ha, concentration 25%.

When setting up experiments, their
effectiveness largely depends on the repre-
sentativeness of the research objects [14].
Consequently, when studying reclamation
processes in chemical reclamation, it is
necessary to clearly justify the selected
research objects and the typicality of soils.
Typing research objects is a special case,
provided that a specific object is taken as a
standard, in relation to which the measure
of similarity is determined. Consequently,
we have the right to extend the research
results and recommendations to irrigation
areas that are located in similar soil
reclamation zones.

To establish the degree and che-
mistry of salinization of degraded lands,
the dry residue was determined in the
water extract of soil samples in a chemical
laboratory, i.e. total amount of water-
soluble substances, composition of ions -
C0s3%, HCOgz', Cl-, SO4%; Ca?*, Mg?*, Na*+K*.

The results of water extract make it
possible to determine the qualitative com-
position of salts in the root layer of soil
Calculation of the qualitative composition
of salts was carried out according to the
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method of N.I. Bazilevich, E.I. Pankova [15].
In this case, non-toxic salts include: Ca
(HCO3)2 and CaSOs4, toxic salts: NazCOs,
NaHC03, Mg(HCO3)2, MgSO4, Na2804, CaClz,
MgClz, NaCl [16-18]. Based on the results
obtained, one or another chemical recla-
mation technology can be recommended.

Based on the calculated data of the
studies, the energy intensity of reclamation
measures was determined when using
different types of ameliorants and
reclamation methods. For an objective
assessment, energy intensity indicators
were divided into two groups: by type of
cost and by reclamation effect [19].

RESULTS AND DISCUSSION

In the southern regions of Kazakh-
stan on gray soils, where irrigation is
accompanied by the replacement of 2-va-
lent calcium with magnesium in the IPC, a
significant part (about 25-30%) of
irrigated lands acquired the properties of
takyrs, which are characterized by
compactness and a low rate of water
absorption. When watered, they float, and
when they dry out, deep cracks form,
which leads to a decrease in crop yields
and an increase in water consumption per
unit of production [19].

The main objectives of the study of
the possibility of energy-efficient use of
chemical reclamation on degraded lands
were:

- study of the process of changing the
chemical composition of the soil, aimed at
reducing toxic salts at the lowest cost of
production means;
restoration of carbon dioxide-
in the soil solution

calcium balance
(Ca>HCO3);

- optimization of the composition of
the soil-absorbing complex (SAC) by
saturating root horizons with calcium up to
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70-80% of the amount of absorbed bases
(with a magnesium-calcium composition);

- reducing the dispersion of the solid
phase of soils through the accumulation of
organic substances and the transition of
hydrophilic colloids, firmly associated with
the mineral part of the soil, in the
composition of humus;
accelerating the saturation of
calcium in the PPC by improving soil
preparation technology and introducing
chemical ameliorants.

Soil reclamation characteristics of the
experimental plot. In the Asa-Talas River
basin there are underdeveloped ordinary
sierozems, which are not widespread. This
type of soil is formed on thin alluvial-
deluvial, poorly sorted formations under
highly sparse efermer-wormwood vege-
tation.

For the experimental site, the
mechanical composition and water-
physical properties of the root-inhabited
soil layer were established: bulk density,
water permeability, and the lowest soil
moisture capacity (MC). The results
showed that the soils of the experimental
plot in terms of mechanical composition
are medium and heavy loams (table 1).

The data presented show that the
agronomically valuable aggregates (more
than 0.25 mm) in the root layer of soils of
the experimental plot are very low, varying
within 0.12-0.30%.

Analysis of  the mechanical
composition of fractions along the depth of
the root-inhabited soil layer shows that in
the 20-40 cm layer the fractions related to
physical clay increase sharply, amounting
to 58.9%. An increase in the content of clay
fractions indicates a deterioration in the
physical properties of soils in this horizon.
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Table 1 - Mechanical composition of soils in the experimental plot (%)

Pl 4 | selecti Fraction sizes, mm Vari di
ace an e e'CthI’l 1 0.25- 0.05- 0.01- | 0,005- less ariety accor 11.1g
date of horizon, to granulometric

) 0,25 0,05 0,01 0,005 | 0,001 | goo1 o
selection cm ’ composition
Physical sand Dust Physical clay
38,48
0-20 0,30 | 13,94 | 47,28 8,96 12,88 | 16,64
mediumloam
39,28
20-40 0,21 | 12,43 | 48,08 | 10,52 | 11,64 | 17,12
T-1 mediumloam
’ 41,28
12.01. 40-60 | 0,14 | 11,38 | 47,20 | 7,44 | 15,76 | 18,08
heavyloam
2023y. 40,88
60-80 0,12 | 11,92 | 47,08 6,72 16,32 | 17,84
heavyloam
42,64
80-100 0,13 | 12,27 | 44,96 7,04 16,72 | 18,88
heavyloam

The main indicators of the water-
physical properties of the soil are volumet-
ric mass and the lowest moisture capacity
(MC); without their determination, it is im-
possible to establish irrigation norms and
irrigation dates. From table 3 it follows that
the volumetric mass of the soil in the 0-
40 cm layer is 1.38 t/m3, for the design
layer (0-60 cm) it is 1.42 t/m3. Determined

Table 2 - Content of humus and mobile forms

by MC, which in the calculated soil layer
was within 17.1% of the soil mass.

The results of agrochemical soil ana-
lyzes show, that the humus content in the
0-60 cm layer ranges from 0.73 to 2.80%,
which indicates a low content of mobile
forms of nitrogen - 2.9-4.585 mg/100 g,
phosphorus - 5.44-12.86 mg/100 g, potas-
sium -10.2-48.2 mg/100 g of soil (table 2).

Place and date of Selection Humus, % Mobile forms, mg/100 g soil
selection horizon, cm ’ NO3 P05 K20
0-20 2,80 4,065 12,86 48,2
T-1,15.03.2023 y. 20-40 1,61 4,065 8,42 27,3
40-60 0,73 3,68 5,82 21,2
0-20 1,55 3,81 7,62 39,4
T-2,15.03.2023y. 20-40 1,28 4,585 5,69 20,6
40-60 0,83 3,68 5,44 10,2
0-20 1,17 3,03 7,36 34,2
T-3,15.03.2023y. 20-40 0,96 3,55 5,82 28,1
40-60 0,75 2,9 5,44 18,9

The type of soil salinization depen-
ding on the ratio of anions and cations in
the water extract is confirmed by the sum
of cations in the SAC. Mg2+ and Na+ cations
predominate, which is accompanied by the
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formation of large amounts of toxic salts.
The percentage of absorbed MgZ+ bases
ranges from 35.8-45.4% for the horizon
0-60 cm (table 3).
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Table 3 - Absorbed bases of soil samples

] Absorbed bases,
Place and Selection in % of the amount of SAC
date of horizon, mEq/100 g
selection cm Caz+ Mg2+ | Na*+K* Znorn Caz+ Mg2+ Na++K+
T-1 0-20 4,5 4,5 3,004 12,00 37,5 37,5 25,0
23.03 20'23 20-40 4,0 5,5 3,0 12,50 32,0 44,0 24,0
o y: 40-60 3,0 3,5 3,290 9,79 30,6 35,8 33,6
T-2 0-20 3,5 4,0 3,030 10,53 33,2 38,0 28,8
23.03 20'23 20-40 3,0 5,0 3,023 11,02 27,2 45,4 27,4
o y: 40-60 2,5 5,0 3,025 10,53 23,8 47,5 28,7
T-3 0-20 4,0 4,5 3,104 11,60 34,5 38,8 26,7
’ 20-40 3,0 5,0 3,029 11,03 27,2 45,3 27,5
23.03.2023y. 40-60 3,0 4,0 3,035 10,04 29,9 39,9 30,2

In second place is the Na+ cation,
which forms toxic sulfate salts, which are
distributed evenly throughout the entire
soil profile (24.0-33.6%). At the same time,
the percentage of Ca2+ cation remains
quite low.

Analysis of the ionic composition of
salts shows that the dominant ion in the
root zone of the experimental plot is HCO3
(Table 4). In the 0-60 cm layer, the
hydrocarbonate content is 0.059-0.060%
of the dry soil mass (dsm) or 37-38% of
the total salts. The chlorine content does
not exceed the toxicity threshold and in the
root zone is 0.013-0.023% of the msm.
Among the cations, Ca%* is predominant,
the content of which in the 0-60 cm layer is
0.009-0.012%. The reserves of toxic
cations Na* and Mg* are 0.028-0.035% and
0.006-0.008%, respectively. Analysis of the
qualitative composition of salts shows that
in the root zone of soils the dominant salts
are non-toxic hydrocarbonates Ca(HCO3)> -
for the horizon 0-60-layer 20.01-23.19% of
the total salts and in some horizons toxic -
NaHCOs3 23.4-28.2%. Toxic salts are
represented by sodium hydrocarbonate,
magnesium and sodium sulfates, as well as
sodium chloride. The total content of toxic
salts is more than 70% of their total
amount.

Thus, the soil cover of the experi-
mental site is represented by irrigated gray
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soils, according to the degree of salinity
they belong to highly saline magnesian
soils. The humus horizon is low-power (0-
20 cm), the content of mobile forms of nut-
rients (NOs, P20s) in the root layer is low.

According to the classification of
soils according to the degree of salinity,
depending on the chemistry of salinity, the
gray-earth soils of the experimental site
belong to  sulfate-chloride-carbonate
slightly saline soils.

The research results show that in the
root-inhabited layer of gray-earth soils of
the experimental site, the effect of reclama-
tion measures was shown by the following
rates of ecological reclamation processes:

In the upper horizons, with the
introduction of mineral chemical meliorant
phosphogypsum (CaSO4-2H:0), the dose of
5 t/ha in the qualitative composition of
salts, the upper horizons increases CaSO4
compared with the initial one. The amount
of non-toxic salts increases over all
horizons, relative to the initial composition
of the salt quality.

In the variant with the introduction
of a liquid ¢ chemical meliorant of sulfuric
acid (H2S04), the concentration of 2.5% in
the root layer is dominated by sodium
sulfates - NazS04. Their content in the 0-
60 cm layer is 0.241% of the mass of dry
soil or 25.9% of the amount of salts. In the
underlying horizons of soils, there is an
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increase in their content. Therefore, in
general, in the upper meter layer, their
content is 0.287% of the mass of dry soil,
or 34.2% of the amount of salts. When
considering the qualitative composition of
salts, it was found that there are no sodium
bicarbonates in the soil, which were noted
in the control variant.

In the variant with the introduction
of a liquid chemical - ammonia aqueous
(NHs + NH4OH) dose of 50 kg/ha, a
concentration of 25% in the root layer of
toxic salts dominated by magnesium
sulfates - MgSOs. In the wunderlying
horizons of soils, there is an increase in
their content. Therefore, in general, in the
upper 0-60 cm layer, their content is
0.036% of the mass of dry soil, or 24.0% of
the amount of salts. When considering the
qualitative composition of salts, it was
found that there are no sodium
bicarbonates in the soil, which were noted
in the control variant.

With the combined application of
mineral and liquid chemical meliorants:
phosphogypsum  (CaSO4 2H20)+aqueous

ammonia (NH3+NH4OH), the dose of
phosphogypsum is 5 t/ha+the dose of
aqueous ammonia is 50 kg/ha, the
concentration of 25% is in the root layer,
magnesium sulfates — MgS04 also dominate
from toxic salts. in the upper 0-60 cm layer,
their content is 0.037% of the mass of dry
soil, or 24.4% of the amount of salts. When
considering the qualitative composition of
salts, it was found that sodium
bicarbonates are present in the soil, but in
small doses in relation to the control
variant. It should also be noted in this
variant, the amount of non-toxic salts
reaches up to 70% of the total of all salts.

According to the results of the
research, it was found that the variant,
including the combined introduction of
liquid and mineral chemical meliorants:
aqueous ammonia (NHz+NH4+OH)+phos-
phogypsum (CaS04:2H20), in the ratio of
doses - aqueous ammonia 50 kg/ha, with a
concentration of 25%-+phosphogypsum of
at least 5 t/ha, compared with other va-
riants, proved to be more effective.

Table 4 - Ionic composition of soil samples from the experimental plot

Anions, Cations,
i % ZCO.}'[
Place of SeleFtlon ——100g Yo 100 o pH
selection horizon, mg —eq g %
cm mg —eq

COs> | HCOsx | CI | SO | Ca?* | Mgt | Na+K-

0,068 | 0,012 | 0,031 | 0008 | 0007 | 0025
0-20 1,12 | 036 | 0,64 0,4 0,4 112 | 0181 | 775

Experi- ] 0,056 | 0,014 | 0,048 | 0008 | 0.007 | 0.030
mental | 20740 eent 1092 0,4 1,0 0,4 06 132 | 163 | 778

apsen

plot 0,058 | 0,014 | 0,048 | 0012 | 0,004 | 0,031
T-1 40-60 0,96 0,4 1,0 0,6 0,4 1,36 0,167 1 7,70

0060 | 0013 | 0,042 | 0009 | 0.006 | 0.028
0-60 10 | 038 | 088 | 046 | 046 126 | ©160 | 7,74

0,056 | 0,021 | 0,057 | 0,008 | 0,009 | 0,035
0-20 092 | 060 | 1,2 0,4 08 1,52 | 0186 | 7,80

Experi- 0,053 | 0,024 | 0,053 | 0,012 | 0,007 | 0,035
mental | 20-40 088 | 068 | 1,12 | 06 06 | 148 | 0184|782

F%l_ozt absent =000 0024 | 0,044 | 0008 | 0,009 | 0036
40-60 1,16 | 068 | 092 0,4 08 1,56 | 0134 | 7.80

0,059 | 0,023 | 0,051 | 0,009 | 0,008 | 0,035
0-60 098 | 0,65 | 1,08 0,46 0,6 152 | 0168 | 7,80
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The technology of applying chemical
meliorants (before or after plowing,
leveling the soil surface) is carried out
according to the technological scheme in
the following sequence:

The 1st operation is the selection
and chemical analysis of reclaimed soil

before the introduction of chemical
meliorants;
The 2nd operation is the

introduction of chemical meliorants in one
step (trace) of the movement of the
agricultural unit across the field, in
sequence - liquid ammonia and / or ammo-
nia water are sprayed and at the same time
the treated soil is covered with
phosphogypsum at the temperature of the
soil - no higher than 10°C and air - no
higher than 15°C for a joint prolonged and
fugitive action;

The 3rd operation is the selection
and chemical analysis of reclaimed soil of
the aftereffect of chemical meliorants.

Simultaneous application of liquid
and mineral bulk meliorants reduces the
need for vehicles, increases productivity
and reduces the cost of their application,
and also increases soil fertility due to
uniform and accurate distribution of
meliorants across the field and low-
tonnage load on the soil horizon. Based on
the calculated characteristics, the proposed
method increases the mobilization of
residual and mobile  phosphorus,
increasing its content in the soil and
increasing crop yields.

The mechanism of the chemical
reaction of the use of chemical meliorants
in the soil follows the following scheme:

2NH,OH + (CaSO+ 2H:0) + COz[soil] —

(NH4)2504 + CaCO3d + 3H20 (D
When applied simultaneously,
aqueous ammonia combines  with

phosphogypsum, as a result of a chemical
reaction, an inorganic fertilizer is formed -
ammonium sulfate (NH4)2S04 and calcium
carbonate. The ammonium form, unlike
nitrate nitrogen, has a prolonged effect.
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Calculation of the rate of application of
each meliorant is established by chemical
analysis of the soil.

The rest of the phosphogypsum,
which does not participate in the chemical
reaction, acts as a calcium-containing
meliorant in the soil-absorbing complex
according to the following scheme:

[SAC] 2Na* + CaSOs— [SAC] Ca?* +
NazS04,
[SAC] Mg2* + CaSO4— [SAC] Ca? +
MgSO04

The reaction product is sodium and
magnesium sulfate - easily soluble and
easily washed out of the soil salts, which
also contribute to the coagulation of soil
colloids. In the case of the presence of
normal soda in the soil solution, its
elimination is also observed:

NazC0Os3 + CaS04— CaCO3! + NazS04 (3)

The dose of phosphogypsum
application is determined by the chemical
analysis of the reclaimed soil, i.e. the
content of exchangeable sodium (Na*) and
(or) magnesium (Mg2") in the soil-
absorbing complex (SAC) of the soil, which
must be replaced with calcium.

The optimal time for reclamation
work on the introduction of chemical
meliorants is the autumn-winter period for
plowing, or in the spring period before
sowing. After application on non-irrigated
areas, it is necessary to carry out snow
retention measures. It is advisable to
introduce aqueous ammonia into
sufficiently moist soil to reduce fugitive
losses.

The study revealed that the studied
chemical meliorants had a beneficial effect
on the development of plants in the phases
of growth, germination, germination
energy, biomass, in addition, the biological
activity of nitrifying bacteria increases
markedly, due to the acceleration of the
processes of microbiological transforma-
tion of ammonium salts into nitrates, which
are the main form of nitrogen nutrition for
agricultural crops.

(2)
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According to phenological measure-
ments, the height of cultivated corn was: in
the control variant - 190-200 cm, in the

a)
Figure 1 - Phenological observations of the growth and development of corn
(a - control variant, b - application of chemical meliorants)

In addition, the effectiveness of this
option is confirmed by calculations of the
costs of fuel and energy resources during
reclamation activities on the pilot site. It
follows from this that the total energy costs
for machinery and equipment according to
the research options range from 16.20 to
18.44%, the total costs of working capital
account for 79.86% to 81.99% of the total
energy costs for the cultivation of
agricultural crops. Total labor costs range
from 1.70% to 2.20%.

Table 4 - Corn yield per grain, c/ha (2023 y)

variants with the introduction of chemical
ameliorants - 230-240 cm (figure 1).

The data shows that in the irrigated
regions of the south of Kazakhstan, up to
80% of the costs are spent on total costs,
i.e. on the purchase of seeds, fertilizers,
chemical meliorants and pesticides, fuel
and energy costs.

The research results show (table 4)
that with option 5, compared with the
control option, the yield of corn per grain is
20.9 c/ha higher. In other studied variants,
it was 5.0 c/ha; 9.2 c¢/ha; 11.4 c/ha, respec-
tively.

Options for Yield by repetition Sum, V Medium
chemical meliorant 1 2 3
1 105,3 110,9 99,7 3159 105,3
2 112,4 111,5 107,0 3309 110,3
3 119,2 114,3 110,0 3435 114,5
4 122,5 115,2 112,4 350,1 116,7
5 126,1 126,4 126,1 378,6 126,2
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Mathematical statistical processing application of mineral and liquid chemme-
of the results of the field experiment by the liorant phosphogypsum (CaSO4-2H20)+
method of variance analysis showed that aqueous ammonia (NHs+ NH4+OH), a dose
the smallest significant difference is 0.95 = of phosphogypsum 5 t/ha+a dose of ag-
6.3 c/ha, so the results of 2nd variant are ueous ammonia 50 kg/ha, concentration
within the error of the experiment and 25%". When applied simultaneously,
they can be neglected. aqueous ammonia is completely combined

CONCLUSION with some part of phosphogypsum, resul-

The results of studies on the use of ting in an inorganic fertilizer - ammonium
various chemical reclamation technologies Sulfate (NH4)2S04 and calcium carbonate.
have shown that the technology variant The ammonium form, unlike nitrate
gives the greatest efficiency - "combined hitrogen, has a prolonged effect.

This article reflects the direction of work and was prepared within the framework
of the implementation of the research work of the IRN AP23490147 "Development of
technology for intensive melioration improvement of degraded irrigated lands using
highly effective organomineral compost-ameliorant” under grant funding for scientific
and (or) scientific and technical projects for 2024-2026 (customer - the Ministry of
Science and Higher Education of the Republic of Kazakhstan).
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Cyabl YHEMAEUTIH cyapy TeXHOJIOTUsJIAPbIH KOJIJJaHA OTBIPbIN *K9HEe MUHEpasJbl KoHE CYHUbIK,
XUMUSJIBIK, MEJUOPAHTTApAbl €Hride OTBIPBIN, CyapMasbl JAerpajauysiaHFaH KepJiephe
XUMUSJIBIK, ~MeJauopauust Kyprizy kesinge: ¢ocdorunc (CaSOs4:-2Hz0)+cynbl aMMuak
(NH3+NH4OH) (docdorunc posacel 5 T/ra+cybl aMMUaK go3acbl 50 Kr/ra, KOHLEHTPaLUACHI
25%) - TaMbIpAaFbl KAbaT yJibl 3aTTap/blH a3al0bIMEeH KaMTaMachl3 eTijie/li Ty34ap *oHE YbITThI
eMec 3aTTapAblH KebGewi. Bysn TyTacralh ajfaHZa OCbIHZAW JKepJiepjiH KaFgalbl MeH

42


https://www.scopus.com/authid/detail.uri?authorId=57190760196
https://www.scopus.com/authid/detail.uri?authorId=56801489800

3acoJsieHue ¥ MeJIMOpanys O4YB IlouBoBeaeHue u arpoxumus, Ne3, 2024

OHIM/IJIITIHIH )XaKcapyblHa 9KeJie/i, COHJbIKTAaH 3epTTeYy/AiH 0Cbl HYCKACBIH/AFDI KYyrepi JoHIHIH
OHIMJIIJIIri UCKPEeTTi XK9He TaMIUbLIAThIN CyapyMeH 6aKplaay HyCKacblHaH calikeciHue 20,7-20,9
11/Ta acklI TYCTi.

TyliiH0i ce3dep: cyapy, Mesnuropanus, Gochorurc, aMMuaK, JierpajalusjaHFaH xKepJep.

PE3IOME
M.C. MupganaeB!*, A.B. bacmanos?, H.H. banra6aeg?, H.H. XoxxaHoB!

MEJIMOPATUBHOE YVJIYUIIEHUE JETPAIMPOBAHHBIX OPOILIAEMbBIX 3EMEJIb HA
IOTE KA3AXCTAHA C UCI10JIb30OBAHMEM XUMHUYECKOU MEJIMOPALIMU
1Kazaxckull Hay4Ho-ucc1e008ameabcKull UHCmumym 800H020 X03Ailicmaa,

080003, Tapas, ya. Kolizenvout 12, Kazaxcman, *e-mail: mirdadaev@mail.ru

B craTbe nOpejacTaBieHbl HcCCAe[l0BaHUSA 3Heproa®PeKTHBHOTO HCIOJb30BAHUA
XUMHUYEeCKOW MeJIMOpaliiM Ha JerpajyupoBaHHBIX OpolllaeMbIX 3eMaax Pecny6suku KasaxcraH.
[lo pe3ysnbTaTaM HCCAeJOBAaHUH BBISIBJEHO, YTO KOMILJIEKCHOE MpPHMEHEHHE ONpefeeHHbIX
TEXHOJIOTUH XUMHYECKON MeJMopanyy ob6ecrnedynBaeT 6J1aronpusTHbIM COJIEBOM PEXUM NMOYBBI U
HoJlyieHHe BBICOKMX YpOXKaeB 3epHA KYKypy3bl NPH 3KOHOMHH TOILJIMBHO-3HEPreTHYeCKUX
pecypcoB. Ilpy npoBeJleHMHM XUMHYECKOW MeJMOpaldM Ha OpollaeMbIX JerpajupOoBaHHBIX
3eMJIIX C IPUMeHeHUeM BOJocOeperarwuiux TeXHOJIOTUH M0JIMBa, BHECEHNEM MHUHepaJbHBIX U
KUJKUX XUMUYeCKUX MesanopaHToB: ¢pocdorunc (CaSO4:2H20)+BoaHbIN amMuak (NH3+NH4OH)
(mo3a docdorumnca 5 T/ra+BoAHbIM aMMuak Jgo3a 50 kr/ra, koHueHTpaunus 25%) - B Kop-
HeoOUTaeMOM CJI0e 06eCeYrBaAETCs CHUXKEHNE TOKCUYHBIX COJIEd U YBeJUYEeHHE HETOKCUYHBIX.
3TO B I|€JIOM HPUBOJUT K YJYUYLIEHHWIO COCTOSIHUS W IPOAYKTUBHOCTH TAaKUX 3€MeJsb, TaK
YPOXKaWHOCTb 3€pHa KYKypy3bl B JJaHHOM BapUaHTe HCCJEJOBAaHUU MPEBBICHJIA KOHTPOJbHBINA
BapUaHT C JUCKPETHBIM U KalleJIbHbIM OpOlLIeHUeM COOTBeTCTBeHHO Ha 20,7-20,9 1/ra.

Karwuesvle caosa: opouieHue, MeJjyopanud, d)OCd)OI‘I/Il'IC, dMMHUAK, JAerpagupoBaHHbIe
3eMJIH.

INFORMATION ABOUT AUTHORS

1. Mirdadayev Mirobit Salimovich - leading researcher of the department of
"Melioration, ecology and water supply", Candidate of Technical Sciences,
e-mail: mirdadaev@mail.ru

2. Basmanov Aleksandr Viktorovich - senior researcher of the department of
"Melioration, ecology and water supply"”, Master of Agricultural Sciences,
e-mail: a.basmanov@mail.ru.

3. Balgabayev Nurlan Nurmakhanovich - General Director, Doctor of Agricultural
Sciences, e-mail: balgabayev@mail.ru.

4. Khozhanov Nietbay Nurzhanovich - senior researcher of the department of
"Melioration, ecology and water supply"”, Candidate of Agricultural Sciences,
e-mail: khozhanov55@mail.ru

43


mailto:a.basmanov@mail.ru
mailto:%20balgabayev@mail.ru

JK0J10THUA II0YB IlouBoBeaeHue u arpoxumus, Ne3, 2024

JKO0JIOIrud 1o4s
I'PHTH 87.21.02; 34.29.01
DOI: 10.51886/1999-740X_2024_3_44

®.E. Ko3bi6aeBal*, JI.A. lumeenBa?, I.b. Beiiceepal*, M. TokTap!
MMOYBEHHO-3KOJIOT'MYECKHUE YCJ10BUA MTPOU3PACTAHUA PEAKHUX BUJ0B

TIOJIBIIAHOB B YKAMBbIJICKOM PAMOHE AJIMATUHCKO¥M OBJIACTHU

1Kaszaxckull HaQy4HO-uUcc1ed08ameAbCKUll UHCMUMYym no4808edeHus U azpoxumuu

umeHu YY, Yenanosa, 050060, Aamameul, np. anb-@apabu, 75 B, Kazaxcmad,

e-mail:farida_kozybaeva@mail.ru, beiseevaZ009@mail.ru
2HHcmumym 6omaHuku u ggumouHdpodykyuu, 050040, Aamamei,
ya. Tumupszesa 36 /], Kazaxcmat, L.dimeeva@e-mail.ru
AnHomayusi. B mporecce ucciejoBaHus ObIM BbISIBJIEHBI OOIIHE TOYBEHHO-3KOJIOTHYECKHE
HapyumieHrWd II0OYBEHHOro IIOKpPOBa, T.e. aHTPOIIOT€HHad, HaCT6I/II.L[HaH AUrpeccud, Aerpaganusd,
3PO3HOHHbIE MPOLECCHI. I/I,ELET YCPIJISHHbIﬁ BbIIIaC CKOTaQ, KOTOprﬁ CyLleCTBEHHO BJIMAET Ha
CBOMCTBa MMo4B, Ipex/je BCero, q)PI3I/I‘{eCKI/Ie. HereMEHHOG cjlegCTBHe IIepeBblllaca -
yIJIOTHEHHE TII04YBBbI. CocTosiHHE INOYBEHHO-PACTUTE/JIbBHOTO IIOKPOBa B YCJ/IOBHUAX l'IaCTGI/II.L[
SIBJISIETCS OCHOBHBIM (AKTOPOM YCTOMYMBOCTH 3KOCUCTEMBbI. YpeamMepHas Harpy3ka Ha
nactbuuia BeJeT K HApYLIEHHIO I[eJOCTHOCTH QYHKIMOHHMPOBAHUS 3KOCUCTEMBI M PA3BUTHIO
l'[aCT6PILL[H0ﬁ AUTpEeCCUHU. JJeMeHTaMH peryjimpoBaHud BbIllaCa ABJAKTCA COOTBETCTBUE
IMOTO0JIOBbA XMBOTHBIX K IIJIOIIAAHW BbIlaCa, IPOAYKTHUBHOCTb l'IaCT6I/II.L[a u O6H.lPII>i KOHTPOJIb 34
COCTOSIHMEM NpPUPOAHOU cpefbl. CobJII0leHHe BbILIeNepeyrcJeHHbIX TPeOG0BAaHUN MOXeT ObITh
3aJIoromMm YCTOﬁqHBOFO Pa3BUTHUA IKOCHUCTEMbl W COXPAaHEHHUA peAKHUX BHIAOB paCTEHHﬁ. Ha
TeppuTopuu KaMOBbLICKOrO pailoHa AJIMAaTMHCKOW 06J1aCTU ObLIM HCCAe0BaHbl NMOYBEHHO-
3KOJIOTUYECKHE YCJIIOBHUA NMPOU3PACTAHUA HCYE3AIMUX BUAOB THOJIBIIAHOB Perenﬂ, Anb6epTa u
Kosnnakosckoro.
Karouesvie ca06a: MOYBEHHO-3KOJOTHYECKHE ycj0oBHd, peJKhue BU/AbI, THOJIbIIaHbI Perenﬂ,

Anbb6epTta u KosimakoBcKoOro, Aerpajanus, AUrpeccus, 3p03U0HHbIE MPOLEeCCHI.

BBEJAEHHE BOCTOKE - MPOCTHUPAIOTCS TOPHble XpeOThI:

AJIMaTHMHCKasi 06/1acTh rpaHM4uT co Wedickuit  Asmatay  (ropHas — cucTeMa
Clefylol[MMKU  perdoHaMu  KasaxcraHa: CeBepnbiii TaHb-1llanb) u XKeTbicyckuit Ana-
YKambbuickast ~ o6iacTb ~ Ha  3amage, Tay. Ha CTbIke MX NMOCTENEHHO MOHIKAIO-
KaparaHnHckasi 06/1acTh Ha ceBepo-3anajie  LIHMXCA CKJIOHOB M PACIOJIOKEHO CpejiHee
(BOﬂHaH rpaHvlia MpPOXOAUT IO 03epy Te4YeHHEe pPEeKHU Wnu. CaMM CKJIOHBI HU306U-
Basixaun), Ha ceBepO-BOCTOKe pacrojioxkeHa JIYIOT KOHycaMHM BbIHOCA €€ MPHUTOKOB
BocTouHo-KasaxcTaHckas o6/1acTh, K cepepy  (1apbiH, Yuink, Bosbinas v Manass AnMa-
pacrionioxkeHa JKeTbicyckas o6sgacTb. Ha THHKH, KypThIUT. A).

BOCTOKe 06s1acTh rpaHuyut ¢ KHP (CYAP), Jlis1 mpeAropHbIX palilOHOB XapaKTep-
Ha tore ¢ pecny6sukor Kbipreiactan (Uyi- Ha CTelHasg pacTUTEbHOCTb, C IOABEMOM B
kast u Hccbik-Kysbckast obsiacti). O6sacth  TOPbI JIMCTBEHHBIE JIECA CMEHSIIOTCS XBOW-
uMeeT JIOBOJIbHO CJIOXKHYI0 reorpaduyec- HBIMH, KOTOpbIE TIEPEXOAAT B BbICOKO-
KYyI0 XapaKTEpUCTUKY WU OYeHb pa3Hoo6- TOpHbIeJIyTa.

pasHblii pesbed. CeBepHas 4acTb Npe/CTaB- AnmaTuHCKasg 06/1acTb OTHOCUTCA K
JISIeT TIOJIYNYCThIHHYI0 PaBHHHY, CIabOHAK- pEerdoHaM arpapHOW HalpaBJIeHHOCTH.
JIOHEHHYI0 K 03epy banxamn v u3ape3sanHyo BaxHbIM ¢(akTopoM sABJseTcs 06JM30CThb
JPEBHUMHU pyciaMu pekd MWiu, camMoe pacHoJsiOKeHHs MeranoJjiyca ¢ HaQydYHbIMU U
3HAYUTEJbHOE M3 KOTOpbIX - bakaHac. KyJbTypHO-QUHAHCOBBIMU LleHTpaMH
JIByMSl OTJie/IbHBIMU MacCHBaMHM - Ha tore 1 KasaxcTaHa - I. AJIMaThl.
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Kambbiickull pation (ka3. Kambwiia
aydaHbl) - aJMUHUCTpPATUBHAs eAUHULA
Ha loro-3anaje AJIMAaTUHCKOH 06J1acTH
KaszaxcTtaHa. AfMUHUCTPATUBHBIN LEHTp -
ceJio Y3bIHaraul.

Pesbed 10KHOU 4YaCTU TEPPUTOPUU
rOpPHbIN (3amajiHble OTPOrd 3aUJIUNCKOTO
Anaray, BocTouHble oTporu YUy-Uiankckux
rop), Ha ceBepe paBHUHHBIH (1s1aT0 0301,
JloJIMHA Kapaoit). Pa3sBesiaHbl
3alChbl LIBETHBIX METaJJIOB, W3BECTHSKA,
CTPOHWTEJIbHBIX MaTepHaJsIoB U Jip.

KimMaT KOHTUHEHTa/lbHBIM: Cpej-
HUe TeMIlepaTypsl AHBapsA HaceBepe -12°C,
Ha tore -8°C. CpeHerojoBoe KOJIMYECTBO
ocagkoB oT 200-300 MM Ha paBHUHE [0
500 MM B ropHo# yacTtu. [lo TeppuTopuu
palioHa npoTekalT peku: Kaparasnsl,
Y3pinaraw, Kapakacrtek, ’KamanTel, bana-
»kaH, AkTepek, blpraiiTel U Agpyrue, BOAbI
KOTOPBIX HCIIOJb3YIOTCA [JJ OpPOILIeHUA
naieH, 00BOIHEeHMS MACTOUILL.

[ToyBbl JIyrOBO-4e€pHO3EMHBIE, TEM-
HO-KalTaHOBbIe, KalITaHOBble, CEPO3éM-
Hble, 0OJIbLIEl 4YacTblO COJIOHLIEBATHIE.
[IpouspacTaroT NoJbIHb, KOBBLIb, TABOJITA,
M3eHb, B IeCKax cakcayJ u apyrue [1].

Llens pabombi: U3Yy4YUTb COCTaB U

CBOMCTBA TMOYBEHHOr0 TOKpoBa 1O
palioHaM HUCCaef0BaHUS AJIMAaTUHCKOMN
ob6J1acTy.

Pa6oTa BbINOJIHEHA [0 MaTepHaiaM
pazgena: «M3y4uTh cocTaB U CBOMCTBA MOY-
BEHHOTO IOKpOBa 1O paloHaM MCCJIe/0-
BaHUA AJIMaTHHCKOW 06J1aCTU» Hay4HO-
TexHU4Yeckod mporpammbl  BR10264557
«KajactpoBasi ~ olleHKa  COBPEMEHHOrO
3KOJIOTUYECKOTO  COCTOSIHUSL  QJIOpBI M
pacTUTENbHOCTA AJIMAaTHHCKOH 006J1acTH
KaK Hay4dHasi OCHOBa JJid 3pQPeKTUBHOIO
yIpaBJIeHUsI PECYPCHBIM MTOTEHIIUATIOMY.
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MATEPHAJIbI U METO/IbI

06sekmom uccsaedos8aHus SIBJISIOTCS
MOYBEHHO-3KOJIOTUYECKHE YCIOBUSL MPOU-
3pacTaHus peKUX BUJO0B, BKIKOYas THJIb-
naHbl Peresns, Anb6epta 1 KosimakoBcKoro
B KamObLickOM palioHe AJIMAaTHHCKOU
ob6JacTu.

Memoodul uccnedosaHusl: TOJIEBBIe,
JlabopaTOpHO-aHAJUTUUECKUE, 3aKJaJKa
NOYBEHHBIX pa3pe30B C onucaHue Mopdo-
JIOTUYECKUX CBOMCTB U OTGOpPOM 06pas-
noB [['OCT 28168-89 [louBbl. OT60p Mpoo6].
C'ymyc onpeaeuan no MeTOLY
W.B. TropuHa, BasoBoi asor W.I. Kbesb-
Jlanwo, BajsoBoi ¢ochop nmo MHCOYpr u
[[lersioBOM, BasioBOM Kaaui no CMUTY, TUJ-
posin3yeMbld a30T - no Twopuny-KoHoHO-
BOM, mojBWxKHbIA ¢pocdop no Mayuruny,
noABWKHBIA kKanuk no IL.I. I'pabapoBa B
Mmogudukauuau B.Il. Mauuruna, pH - no-
TEHLIUOMETPUYECKUM METOJO0M;  IOIJIO-
meHHble ocHoBaHuA Ca, Mg, - TpujoOHO-
MeTpuiyeckuM MeTogoM; K, Na Ha nyiameH-
HOM (QOTOMETpe; TsKeJible MeTalljbl
METO/IOM aTOMHO-aGCOPOIIMOHHON CIIEK-
TPOMETPUH; I'PaHyJIOMETPHUYECKHUI COCTaB
MOYBHBI OMNpeJeisijicad METOA0OM MUNETKHU C
npeABapUTeNbHON 00paboTKON nmupodoc-
datom HaTtpus (Mopgudukauus [pabapo-
Ba) M MUKpoarperaTHbli aHaju3 10
H.A. KauuHcKkOMy, 00'b€MHBIA BeC MOYBbI
onpeAeN UM LUUJIAHAPUYECKHM OYypoM
(50 m3) KaunHckoro. PesysnbraThl 06paba-
TBIBAJIUCh METOJAOM CTaTUCTUKH IO
HocnexoBy [2].

PeKkorHocipoBOYHbIN 06X0/] 06'bEK-
Ta WCC/Ae[0BaHUs TO3BOJHUJ PA3METUThb
KJIIOYeBble TOYKH 3aKJaJK{A IMOYBEHHBIX
paspe3oB € y4YeTOM pacnpoCTpaHEHUS
pacTuTenbHOCTU (pUCYHOK 1).
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PucyHok 1 - KapTa K/iloueBbIX TOYEK MOYBEHHBIX pa3pe30B B YKaMObIJICKOM
paiioHe AIMAaTHHCKOM 06J1acTH

PE3YJIBTATBI U UX OBCY K EHHUE

O6wue 3kos02uvecKue yca08uUsi NoY-
B8EHH020 NOKposa 06veKkma ucc/a1edo8aHusl.
B mnpouecce wucciefoBaHuil O6bLIM Ompe-
JleJleHbl 06lIMe 3KO0JIOTMYecKue YCJIO0BUS
IIOYBEHHOI'0 IOKPOBA UCCJIelyeMoro paio-
Ha. [ylaBHoe HapylleHHMe MOYBEHHO-
pPacTUTEJNBHOTO MOKPOBA Ha TEPPUTOPUHU
06'beKTa MPOUCXOJUT BC/IEACTBUE UHTEH-
CUBHOI'0 BbINIaca pa3/IMYHbIX BUJOB KHU-
BOTHBIX. [loBceMecTHO pacnpocTpaHeHbl
NPOJIO’)KEHHbIe TPOMbI MACyIIUXCS JIioLia-
Jlelf, KopoB, OBel U KO3.

UccnenoBaHus NPOBOJUJINCH  JJIst
OLIeHKH 3KOJIOTUYECKHUX yCJIOBUH
IpPOU3pACTaHUs pPeJKUX paCTUTEeJbHBIX
co0611[ecTB AJIMaTUHCKOM 06J1acTH [3, 4]: c
y4yacTUEM peJKHUX BH/IOB THOJIbIIAHOB
Perensi, AnbbGepra u KosmakoBckoro
(Tulipa alberti Regel, T regelii Krasn,
T kolpakowskiana Regel.), a Takxke Jyka
MoJioyHouBeTHoro (Allium galanthum Kar.
et Kir.), conmHuengera mxyHrapckoro (Heli-
anthemum songaricum Schrenk),
MHKapBUJJIen cemupedeHckout (Incarvil-
lea semiretschenskia B.Fedtsch. Grierson).

C/I0XKHBIM NPU MCCJIeJOBAaHUU peJ-
KUX BHJIOB THOJIbIIAHOB U JIPYyTUX BH/IOB
OBl UX NOUCK, T.K BECEeHHUN Nlepuo/, Bere-
TalMU U LBeTeHUs Ipolles, UCCIe0Ba-
HUS NPOBOJUJIM JIETOM, HO TEM He MeHee
OCTaBaJINChb CJieJibl UX NPOU3pACTaHHUSA —
Cyxue CTebJM, BbIKONAHHble KOIBbITAMU
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)KUBOTHBIX JIYKOBHIIBI W CyXHe JIMCTbS,
3aCTpSBIIME B KYCTax APYyTrUuX pacTEHUH.
Penkue BUIBI, KaK 0COObIe 3JIeMeH-
Thl GJIOPHI TPEeGYIOT MOCTOSHHOTO MOHHU-
TOpUHra. Pe3ynbTaThl H3y4YeHUs 3TOH
IPYIIbI paCTEHUH MOKa3aJu 0COOEHHOCTU
COBPEMEHHOTO COCTOSIHUSI HX MeCTOO0OH-
TaHui. TroJbIaHbI 3TO HacTosllee
JOCTOsSIHWe Halled mnpupoabl! 3HATOK
TiosibliaHoB Kasaxcrana A.A. HBameHko
oTrMmevyaeT [4, 5], yro B KasaxcraHe
npouspactaeT 34 BU/Jla AUKUX THOJIbIIAHOB,
60Jiee TOJIOBUHBI M3 KOTOPBIX SBJISIOTCS
peakMMH W HcyesaomuMu (18 BuIoOB
3TOT0 poja 3aHeceHbl B KpacHywo KHUrY

Kazaxcrtana [5, 6]. Twoabnan [Ipeiira
(Tulipa greigii), Ha3bpIBAIOT «KOpOJIEM
TIOJIBIIAHOBY, Belb OH  fBJSAETCA

npapogutesieM okoJio 300 coBpeMeHHBIX
copTtoB. Cpeay peJIKUX YUCJASITCA THOJIbIaH
Anvbepra (Tulipa alberti), ToJbIaH
Konnakogckoro (Tulipa kolpakowskiana) n
Jpyryve YHUKajlbHble BUJbL. Hinke Mbl
NPUBOJIUM  KPATKYyI0  XapaKTEPUCTHUKY
H3y4eHHbIX BU/I0OB TIOJIbIIAHOB.

Twoavnau Pezenss (Tulipa regelii
Krasn.). Onucan B 1887 r. A.H. KpacHoBbIM,
koTopeli B 1886 1. o6cinepoBan Yy-
Wnuiickue ropsl, rae U cobpas 3TOT BUJ B
ypouulle AHpaxail. Bug HasBaH B 4ecCTb
3. JI. Perens (1815-1892), pupexTtopa
[leTepbyprckoro 60TaHUYeCKOro caja.
JlykoBuna zo 2,5 cM fuamMeTpoM, ¢ TEMHO-



JK0J10THUA II0YB

IlouBoBeaeHue u arpoxumus, Ne3, 2024

OYpPbIMU KOXKHUCThIMHU 4elnysiMu. CTebesb
O04YeHb KOPOTKUU, KPeNKWM, He MOHUKAI-
mud. Jluct O06GBIYHO OJAWH, HapyXHas
NOBEPXHOCTb €ro HMeeT CTPYKTypy, Ho-
J06Hy10 roppupoBaHHON TKaHU. l|BeTOK,
KaK MpaBUJIO, TOXe OJUHOYHBIN, MEJIKUH,
10 3 cM BeicoToH. [log 1,5-3,2 ¢cM AJIMHOH
u jgo 1,8 cM mupuHO. PasMHOXeHHe
CEMeHHOe, OYeHb PeJKO - BereTaTHUBHOE.
lIBeTéT c KOHLA MapTa [0 CepejuHbI
amnpeJisi, JIOLOHOCUT B KOHIe Mas - UIOHE.
[IpouspacTtaeT Ha CKaJUCTHIX, IEOHUCTBIX
CKJI0HaxX U ochinsx (800-1175 M Haj ypos-
HeM Mopsi). PacnipoctpaneHue B Kazaxcra-
He: ToJbko Yy-Unuiickue ropsl (BocTod-
Has yacTb AJIMaTHHCKOH Y 3anajHas Kam-
OBLJICKON o6JsiacTel). JHJAEMHUYHBIA BU/I.
Oxpana B Kazaxcrane: 3aHecéH B KpacHyo
kHUTY. OXpaHsieTcs B 3allOBeJHUKe-My3ee
«Tanb6anbi». Heobxogumo co3gath AHpa-
XaWCKUH G0TAaHWYECKUH 3aKa3HUK [3-7].
Trwoavnan Aavbepma (Tulipa alberti
Regel.). BnepBble BUA Obl1 onvcaH 60Ta-
HuKoM 3.JI. Peresiem B 1877 1. U Ha3BaH B
yecTb ero celHa A.J. Peresisi, 4bu c60pBI
3TOTO pacTEeHUsI MOCAYKUIU [J51 IePBOrO
OnvcaHUsl BuJA. MHoroJieTHee TpaBs-
HUCTOe pacTeHHe. JIykoBUILa sSHLlEeBUHAS,
2-3 CM B TOJIIIMHY, C KOXXUCTBIMHU 4YEPHO-
6ypbiMU ob6osi0ukamMu. Ctebenb 12-20 cM B
BBICOTY, KOpeHacTbIi. JIUCTbA B unucie 3-4
OTOTHYTbIE, COJIMKEHHBIE, CU3bIE, 10 KPalo
Kyp4aBble. LIBeTOK 0lMHOYHBIHN; JIUCTOYKHU
OKOJIOIIBETHHUKA KpacHble, MaJIMHOBbIE
WJIM JKeJIThle; BHEITHUE JIUCTOYKU 3,5-6 cM
B [JIMHY; TBIYMHKM B 2-3 pasa Kopoue
JIUCTOYKOB OKOJIOLBETHMKA, NbIJIBHUKHU
»KeJIThle WU TeMHO-QUOJIETOBbIE; 3aBS3b
HEMHOTO KOpOUe ThIYMHOK, 3eJIeHOBaTas, C
CU/SIYUM pblIbLeM. LiBeTeT B anpesie-mae.
[lnof - kopobouka, 2-2,5 CM B LIUPUHY U 3-
5 cm B asivHy. PacnipocTpaHeHue: 3HJeMUK
Cpenuent Asuu (Kasaxcras, Keipreiacras).
OTMedyeH B I0KHOM 4YacTU MNYCTbIHU
Bernaknana, [Ipubasnxaiibe (OKpeCTHOCTU
cen Tapreui, Kysankys, [ymmar), TaHb-
Illane (xp. Kaparay), Yy-Uauiickux ropax,
JoxyHrapckom Anatay (xp. losaktay) u B
3anajHON uacTtu Kuprusckoro xpe6Ta.
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[IpouspacTaeT Ha IEOHUCTBIX U MeEJKO-
3eMUCThIX CKJIOHAX HU3KOTOPUH U cpesiHe-
rOpul, BOJIHUCTO-YBAJHUCTOH paBHHHE B
3apoC/IfAX KyCTADHUKOB U NOJYKyCTapHUY-
KOB, Ha CKaJsaX. JluMutupyroumumMu pakro-
paMu fBJsieTCs COOp LBETOB, BbIKAlbl-
BaHHe JIYKOBUL, X03HCTBEHHOE OCBOEHHE
Hu3Koropuh [6,8]. OxpaHa B KasaxcraHe:
3aHeceH B KpacHyw kHury Kasaxcrana.
Oxpansiercs B [HIII «AnTbiH-IMens [6].
Twoavnan Kosanakosckozo  (Tulipa
kolpakowskiana Regel.). Onucan B 1887 r.
3.JI. PereseMm. HazBaH B 4ecTb PYyCCKOTO
reHepasia I. A. KosmakoBcKoro, KOTOpbId
SIBJISLJICS] TIOYETHBIM 4JIeHOM reorpadpuyec-
Koro ob6uecrtBa Poccuu u okasbiBas 60Jib-
1ioe coAelcTBUE OOTAHUYECKUM 3IKCIle-
AuuusM. MHorojsieTHee  TPaBSHUCTOE
pactenue. BeicoTa okos10 35 cM. JlykoBulia
AlneBUHad, 2-3 ¢M JUaMeTpPOM, IOKPbITA
KeCTKUMHU YellyHKaMU TeMHO-60pA0BOr0
WK 4epHOro uBera. JIUCTbsI UMEKOT
JINHENHYI0, YAJWHEHHy0 GopMy U BOJ-
HUCTbINA Kpal. LIBETOK OJUHOYHBIHN; JIUC-
TOYKHA OKOJIOLIBETHHUKA KeJITble, U3peJKa
KpacHble. B 1jeHTpe conBeTHs HaxXoLUTCA
NYYOK YKOPOYEHHBbIX HUTEBUAHBIX ThIUM-
HOK U NBbLJIbHUKOB HAaChILIEHHO-KEJTOro
oTTeHKa. [lnof - Kopobouka, 3 cM B JJIUHY,
1,8 cm B wwupuHy. llepros axkTUBHOrO
LIBETEHHUS HACTyIlaeT CO BTOPOW [ieKajbl
anpesisi, 1 AJIATCA OKOJIO JABYX-TpeX He-
Jlesib. B Havasie WIOHSA pacTeHHe BXOAUT B
dasy NJIOAOHOLIEHUS M 3TO HaWUJIy4YLIUU
nepuoJ, A cb6bopa ceMsH W JeseHus
aykoBuI [3, 4]. PacnpoctpaHeHnue: Kasax-
cTaH, Y36ekwucraH, KsipreizcraH, Kuraii
(Cunbuzsn), AbpranucraH. [IpouspacraeT B
3annuiickoM AJsiaTay, BOCTOYHOHW 4YacTH
JbxyHrapckoro Asatay, Ha CckJoHax Yy-
WUnnickux rop U Ha BO3BBILIEHHOCTAX

Kuprusckoro  xpe6ta. I[lpenmouunTaer
[JIMHUCTblE WJM  IeOHHUCTBblE  IOYBBI
CKJIOHOB TOp, CTenedl M NYCTbIHHbIE

paBHUHBIL. OXpaHa B KaszaxcTtaHe: 3aHeceH
B KpacHyto KHUTY KazaxcraHa.
Oxpansiercsa B THIII «AnTbiH-dMenb, Uite-
Anarayckom T'HIIIl, AnmatuHckom [ITI3,
3anoBeAHUKe-My3ee «TaHOabI» [7-14].


https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%B3%D0%B5%D0%BB%D1%8C,_%D0%AD%D0%B4%D1%83%D0%B0%D1%80%D0%B4_%D0%9B%D1%8E%D0%B4%D0%B2%D0%B8%D0%B3%D0%BE%D0%B2%D0%B8%D1%87
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%B3%D0%B5%D0%BB%D1%8C,_%D0%90%D0%BB%D1%8C%D0%B1%D0%B5%D1%80%D1%82_%D0%AD%D0%B4%D1%83%D0%B0%D1%80%D0%B4%D0%BE%D0%B2%D0%B8%D1%87
https://ru.wikipedia.org/wiki/%D0%9C%D0%BD%D0%BE%D0%B3%D0%BE%D0%BB%D0%B5%D1%82%D0%BD%D0%B8%D0%B5_%D1%80%D0%B0%D1%81%D1%82%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A2%D1%80%D0%B0%D0%B2%D1%8F%D0%BD%D0%B8%D1%81%D1%82%D1%8B%D0%B5_%D1%80%D0%B0%D1%81%D1%82%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A2%D1%80%D0%B0%D0%B2%D1%8F%D0%BD%D0%B8%D1%81%D1%82%D1%8B%D0%B5_%D1%80%D0%B0%D1%81%D1%82%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9B%D1%83%D0%BA%D0%BE%D0%B2%D0%B8%D1%86%D0%B0
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B5%D0%B1%D0%B5%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D1%81%D1%82
https://ru.wikipedia.org/wiki/%D0%A6%D0%B2%D0%B5%D1%82%D0%BE%D0%BA
https://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D1%81%D1%82%D0%BE%D1%87%D0%BA%D0%B8_%D0%BE%D0%BA%D0%BE%D0%BB%D0%BE%D1%86%D0%B2%D0%B5%D1%82%D0%BD%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D1%81%D1%82%D0%BE%D1%87%D0%BA%D0%B8_%D0%BE%D0%BA%D0%BE%D0%BB%D0%BE%D1%86%D0%B2%D0%B5%D1%82%D0%BD%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A2%D1%8B%D1%87%D0%B8%D0%BD%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D1%81%D1%82%D0%BE%D1%87%D0%BA%D0%B8_%D0%BE%D0%BA%D0%BE%D0%BB%D0%BE%D1%86%D0%B2%D0%B5%D1%82%D0%BD%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D1%8B%D0%BB%D1%8C%D0%BD%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%A2%D1%8B%D1%87%D0%B8%D0%BD%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A0%D1%8B%D0%BB%D1%8C%D1%86%D0%B5
https://ru.wikipedia.org/wiki/%D0%A6%D0%B2%D0%B5%D1%82%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%90%D0%BF%D1%80%D0%B5%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%80%D0%BE%D0%B1%D0%BE%D1%87%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%AD%D0%BD%D0%B4%D0%B5%D0%BC%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%A1%D1%80%D0%B5%D0%B4%D0%BD%D1%8F%D1%8F_%D0%90%D0%B7%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%91%D0%B5%D1%82%D0%BF%D0%B0%D0%BA-%D0%94%D0%B0%D0%BB%D0%B0
https://ru.wikipedia.org/w/index.php?title=%D0%A2%D0%B0%D1%80%D0%B3%D1%8B%D0%BB&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=%D0%9A%D1%83%D1%8F%D0%BD%D0%BA%D1%83%D0%B7&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%A2%D1%8F%D0%BD%D1%8C-%D0%A8%D0%B0%D0%BD%D1%8C
https://ru.wikipedia.org/wiki/%D0%A2%D1%8F%D0%BD%D1%8C-%D0%A8%D0%B0%D0%BD%D1%8C
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D1%80%D0%B0%D1%82%D0%B0%D1%83_(%D1%85%D1%80%D0%B5%D0%B1%D0%B5%D1%82,_%D0%A2%D1%8F%D0%BD%D1%8C-%D0%A8%D0%B0%D0%BD%D1%8C)
https://ru.wikipedia.org/wiki/%D0%A7%D1%83-%D0%98%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B5_%D0%B3%D0%BE%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A2%D1%8F%D0%BD%D1%8C-%D0%A8%D0%B0%D0%BD%D1%8C
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D1%80%D0%B0%D1%82%D0%B0%D1%83_(%D1%85%D1%80%D0%B5%D0%B1%D0%B5%D1%82,_%D0%A2%D1%8F%D0%BD%D1%8C-%D0%A8%D0%B0%D0%BD%D1%8C)
https://ru.wikipedia.org/wiki/%D0%94%D0%B6%D1%83%D0%BD%D0%B3%D0%B0%D1%80%D1%81%D0%BA%D0%B8%D0%B9_%D0%90%D0%BB%D0%B0%D1%82%D0%B0%D1%83
https://ru.wikipedia.org/w/index.php?title=%D0%A8%D0%BE%D0%BB%D0%B0%D0%BA%D1%82%D0%B0%D1%83&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%9A%D0%B8%D1%80%D0%B3%D0%B8%D0%B7%D1%81%D0%BA%D0%B8%D0%B9_%D1%85%D1%80%D0%B5%D0%B1%D0%B5%D1%82
https://ru.wikipedia.org/wiki/%D0%A9%D0%B5%D0%B1%D0%B5%D0%BD%D1%8C
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D0%BB%D0%BA%D0%BE%D0%B7%D1%91%D0%BC
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D0%BB%D0%BA%D0%BE%D0%B7%D1%91%D0%BC
https://ru.wikipedia.org/wiki/%D0%A1%D0%BA%D0%BB%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D0%BB%D0%BA%D0%BE%D0%B7%D1%91%D0%BC
https://ru.wikipedia.org/wiki/%D0%9A%D1%83%D1%81%D1%82%D0%B0%D1%80%D0%BD%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%A1%D0%BA%D0%B0%D0%BB%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%B0%D1%81%D0%BD%D0%B0%D1%8F_%D0%BA%D0%BD%D0%B8%D0%B3%D0%B0_%D0%9A%D0%B0%D0%B7%D0%B0%D1%85%D1%81%D1%82%D0%B0%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%9C%D0%BD%D0%BE%D0%B3%D0%BE%D0%BB%D0%B5%D1%82%D0%BD%D0%B8%D0%B5_%D1%80%D0%B0%D1%81%D1%82%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A2%D1%80%D0%B0%D0%B2%D1%8F%D0%BD%D0%B8%D1%81%D1%82%D1%8B%D0%B5_%D1%80%D0%B0%D1%81%D1%82%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A2%D1%80%D0%B0%D0%B2%D1%8F%D0%BD%D0%B8%D1%81%D1%82%D1%8B%D0%B5_%D1%80%D0%B0%D1%81%D1%82%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9B%D1%83%D0%BA%D0%BE%D0%B2%D0%B8%D1%86%D0%B0
https://ru.wikipedia.org/wiki/%D0%A6%D0%B2%D0%B5%D1%82%D0%BE%D0%BA
https://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D1%81%D1%82%D0%BE%D1%87%D0%BA%D0%B8_%D0%BE%D0%BA%D0%BE%D0%BB%D0%BE%D1%86%D0%B2%D0%B5%D1%82%D0%BD%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D1%81%D1%82%D0%BE%D1%87%D0%BA%D0%B8_%D0%BE%D0%BA%D0%BE%D0%BB%D0%BE%D1%86%D0%B2%D0%B5%D1%82%D0%BD%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%80%D0%BE%D0%B1%D0%BE%D1%87%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%B0%D1%81%D0%BD%D0%B0%D1%8F_%D0%BA%D0%BD%D0%B8%D0%B3%D0%B0_%D0%9A%D0%B0%D0%B7%D0%B0%D1%85%D1%81%D1%82%D0%B0%D0%BD%D0%B0

JK0J10THUA II0YB

IlouBoBeaeHue u arpoxumus, Ne3, 2024

Paspes3 19B 6b11 3anoxkeH 200 M oT
JlOpOTM Ha 0ro-3alajHOM HalpaBJIeHUH
Ha X0JIMe, OYeHb OWMOTeHHBIN paspes. Ha

IIOBEPXHOCTH yBaJla paCTeHHUsS B OCHOBHOM
BbICOXJIM, BCTPEYalTCs MOJIbIHb CeMUpe-
MSTJIMK JIyKOBUYHBIH, MbIpei.

YeHCKad,

[IpoexkTuBHOE noKpbITHE 40%. U3 KycTap-
HUKOB BCTpeyaeTcss TaMapUKC (pUCyHOK
2). TwosbnaH He OGHApYyXeEH B CBSI3U C
3aBeplleHHeM KU3HEHHOr0 LUKJIa adeMe-
pouzioB. Paspe3 3asokeH MO KOOpAUHA-
TaM 60TaHUKOB. BeicoTa 784 M.H.y.M.

PucyHok 2 - MecToo6uTaHue TiosibnaHa Kosnakosckoro (a); Paspes 19 (6)

0-12 c¢cM - TeMHO-CepbIH, KOPELIKO-
BaTbl{, MECTaMU YIJIOTHEHHbIH, MeCTaMu
PBIXJIBIM, CyXOH, KOMKOBATO-3€pPHUCTO-
NblJIEBAaThIA, CYIJIMHOK, TOHKOMOPUCTBIH,
BCTPEYAIOTCA XOAbl HACEKOMBIX, OYpPHO
Bckunaet oT HCl, mepexo/1 3aMeTHBIMN.

12-30 cM - cepo-nmajneBbld, MECTaMU
MJIOTHBIM, MECTAaMM PBIXJIbIH, CyX0H, KOM-
KOBaTO-NIbLJIEBAThIN, CYIVIMHOK, TOHKOIIO-
PUCTBINM, BCTpEYalTCsd KpYyINHbIE MOPHI,
KOpPEUIKOBaThll, TpelMHOBAThIA, B Tpe-
LUIMHEe KOPHU, MeJIKHEe, CpeHUe, KPYIHble
KOPHHM BCTpeYaloTCs, KaK BUHOTpPajHble
rpo3/ibsi, KapOOHATHbIM HaJeT, OYypHO
BckumnaeT oT HCl, mepexoj 3aMeTHBIH 1O
CJIOXKEHUIO U O L|BETY.

30-55 cM - cepwIid, GypoBaTO-XKeJI-
ThIM OTTEHKOM, O4YeHb IJIOTHbIH, CYXOH,
KOMKOBAaTbIH{, CYyIJIMHOK, pachnajaeTcs Ha
KOMOYKHM, MOPUCTBIN, THE3/j|a HAaCEKOMBIX,
BCTPEYAKTCsl KOMPOJIMTHI, a TaKXe MeJ-
KHe, CpeJlHMe U KpyNHble KOpPHH, GYPHO
BckumnaeT oT HCl, mepexoj 3aMeTHBIH 1O
CJIOXKEHUIO U MO 1|BETY.

55-76 cM - cepbli C GypoBaThIM
OTTEHKOM, IIJIOTHBIH, CBEXKHH,
pacnajamTcs Ha IJIaCTUHYAThIE
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OCTpPOYTOJIbHbIEe KOMOYKHM U OCTPOYTOJib-
HO-KOMKOBAaTbleé OT/[EJbHOCTH, CYIJIMHOK,
MOPUCTBIN, KpYyIHbIE TMOPbI, KOpPHEBbIE
BOJIOCKHM U KpPYIHbIE KOPHU BCTPEYAIOTCH,
KapOOHATHBIM HaseT, 6ypHO BCKUIMAET OT
HCI, nepexoj mocTeneHHbIH.

76-120 cM - Gypo-majieBbId, MeHee
VIUIOTHEHHBINW, CJierKa yBJIAQXKHEHHbIH,
MJIACTUHYATO-KOMKOBATBIH, CYTJIMHOK,
pacnajiaeTcs Ha OCTPOYTroJibHble PpaKIUY,
MOPUCTBIN, KapObOHATHBIA HaJeT, ¢ 80 cM
BCTPEYAIOTCA KPUCTA/IBl THUICA, BCTpe-
4YalTCs KOPHU, KOPHEBBIE BOJIOCKU, CHU3Y
6oJsiee PBIXJbINA, YBEJUUYUBAIOTCS CKOILJIe-
HUe THUIICa, MHOXECTBO KPHUCTAJLJINYECKHUX
HOBOOOpa3oBaHUH, 6ypHO BcKkunaeT oT HCL.

Paspes 20B 3a/io)xeH Ha CeBepo-
BOCTOYHOM CKJIOHE FOpHOro MaccuBa. CKJIOH
MOKPBIT  BBICHIXAIOUMMU  3K3eMILISIpaMU
JyKa B CTaJUM ceMeHouleHusA. B pactu-
TeJIbHOM MOKPOBe 3deipa, KOBbLIb, I0JIbIHb,
BCTPEYAIOTC KYCTAPHUKHU (TaBOJITA, BUIIHS
TsHbIIAHCKasA). CKJIOH nMeeT yKIOH 352 Ha
CB. C/iookeH U3 KaMeHUCTO-1I[e6HUCThIX CJIaH-
1eBbIX MopoJ. [IpoekTuBHOe NOKpbITHE 45-
50%. WpeT WHTEHCHUBHBIM BbIINACc CKOTa
(pucyHok 3). Beicota 1013 M.H.y.M.
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PucyHok 3 - Jlyk mosiouHoLBeTHBIH (a); Pazpes 20 (6)

0-12 cm JEepHUHA, KaMEeHHUCTO-
IeOHUCThbIE CJAHLbl, MeJKO3eM, Ceporo
IIBETA, PBIXJbIY, CYXOHW, MHOXECTBO pas-
HBbIX KOPELIKOB, 6eCCTPYKTYpPHBIN, CTPYK-
Typa COCTOUT U3 KPYNHOTrO Necka U MeJ-
KO3€eMa, OlleCYaHEeHHbBIH CYIJIMHOK, OGYpHO
Bckunaet oT HCl, nepexo/ ipko BbIpakeH.

12-30 cMm - cepbll, pa3/laMbIBalOTCS
Ha KaMEHHUCTO-IeOHUCTble  (QpaKLuHy,
CYXOH, BCTpeYalTCs KOpPHH, KOpHEBble
BOJIOCKH, 6ypHO Bckunaet oT HCL

Paspes3 21B 3an0eH B LeHTPaJIbHOU
YacTH CKJOHA XO0JIMa, pPacnpoCcTpaHeH
COJTHIIEI|BET PKYHTapCKui - Helianthemum
songaricum Schrenk, mnoJsblHb, H3peAKa
KOBBLJIb, [10JIEBULA, 3deapa U KYCTapHUKU
(raBosira W BUIIHA TAHbIIAHCKas). Ha
[IOBEPXHOCTH OYeHb MHOTO  3KCKpe-

MEHTOB J>XUBOTHBIX (pucyHOK 4). BblcoTa
1078 M.H.y.M.

0-7 cM - TeMHO-cepblii ¢ 6YpOBaTHIM
OTTEHKOM, PBIXJbIH, CYXOH, ILe6HUCTO-
KOPEeLIKOBAaTblM, = HENpPO4YHO-KOMKOBATO-
NBLJIEBATHIM, CYIJIMHOK, Ha IIOBEPXHOCTH
BCTpeyYarTcs IJIaCTUHYATO-1[e6HUCTO-
KaMeHHUCTble QpaKLIUKM, CeMeHA pPacTeHUH,
6ypHo Bckunaet ot HCl, mepexon sipkui,
3aMeTHBIH.

7-18 cM - cepo-6GypbId C NajieBbIM
OTTEHKOM, 0o0Jiee YIJIOTHEHHBIH, CYXOH,
KOMKOBATO-NIbIJIEBATHIN, CYTJIMHOK, KaMme-
HUCTO-1[eOHUCTBIM, MOPUCTBIN, MHOXeC-

TBO KOpPHeH M KOPHEBbIX BOJIOCKOB,
IeOHUCTBIH, IllebeHKa IJIacCTHUHYaTasd,
oypHo Bckumaer ot HCl, mepexopg

3aMeTHbIH I10 CJI0XKEHUIO U 110 BETY.

a

PucyHoxk 4 - CosiHIlenBeT JpKyHTrapckuit (a); Paspes 21B (6)
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18-38 cM - cepo-maneBbld ¢ Gypo-
BaTbhIM OTTEHKOM, MeCTaMU MJIOTHBIN, MecC-
TaMU PbIXJIbIH, CBEXKUNU, KOMKOBATO-IbLIEe-
BaTbhIH, CYTJIMHOK, TOHKOIOPHUCTBIH, IJIac-
THHYaTO-KaMEHUCTO-I[eOHUCThIE TIOPOAbI,
KOpHEBble BOJIOCKH, BBIXOJbl KapOOHAT-
HbIX nopoJ, 6ypHo BckumnaeT oT HC, nepe-
X0/l 3aMETHBIH 110 CI0KEHUIO U IO LIBETY.

38-55 cM - cBeTJIO-cepo-TIaJieBbIH,
CBEXUH, KOMKOBATO-NbLJIEBATbIA, CYI-
JINHOK, MOPUCTBIH, 04YeHb JIETKO
pacnazaeTcss Ha KaMeHHUCTO-IeOHUCTO-
IJIACTUHYATBIX MOPOJbI, GYPHO BCKUIMAET
ot HCL

Paspe3 22B 3ajiokeH B ypouyulle
TelpHaKkTbl, B CpejHeN 4YacTH CKJOHA
X0JIM3, MEXIOpPHOEe YpOYHlle HeBbICOKHX
rop. Ha xo/iMHCTO-yBa/IMCTBIX HEGOBLINX
NpeAropuii, CJ10’)KeHHbIX KaMeHUCTO-Jpec-
BAHUCTBIMM, CJOUCTBIMU ¢Qpakuuamu. B
pacTUTEJBHOM NOKPOBE BCTPEYAOTCS MH-
KapBUJJlea (HeA3BelLKUs) ceMUpeyeHcKasd,
coJTHIIelBeT, 3deapa, MoJbIHb, U3EHB, TUII-
YakK, MATJUK JYKOBWUYHBIN. [IpoeKkTHBHOE
nokpbiTUe 45%. CoxpaHu/csi ceMeHHOH
MaTepuaJl, 1oJ, KyCTUKaMH HaXOJUTCS MOX
Y JIMIIAaWHUK. BOKpyr ocelmaHbl ceMeHa
(pucyHok 5). Beicota 1074 M.H.y.M.

PucyHok 5 - UHkapBuJLies ceMmupeueHckas (Incarvillea semiretschenskia
B.Fedtsch. Grierson, a); Paspes 22B (6)

0-15 cm - cepo-6yphiii, KAMEHUCTO-
e6HUCTO-IPECBAHUCTBIN, PBIXJbIH, Cy-
XOH, Koe-rjle JepHHHa CO 3JIaKOBBIMU
pacTeHUsIMU, TOHKUE KOPHU U KOPHEBBIE
MeX/ly KaMeHUCTO-IeOGHUCTBIMU (pak-
UMM, PA3HOr0 pasMepa KaMHeH, 6YpHO
Bckunaet ot HCl, HMe mioTHass ropHas
Mopo/ia pa3pyuiaeTcs Ha OCKOJIKH, CILJIONI-
HOM cioil Ao 35 cM IJIOTHas mopoJja.
WHTEeHCUBHBIN BhINAC.

Paspe3 23B. Tepputopusi mnpezarop-
Has XOJIMHUCTO-BOJIHUCTas paBHUHA. MdT-
JIUK JIYKOBUYHBIA 3aBEPIIUJI BereTaluio,

50

BCTPEYAlOTCA KOBBUIb, MOJBIHb. Hper
CWJIbHaa nacrbuimiHasa gerpeccus. Ha mo-
BEPXHOCTHU OOJIbIIME CKOILJIEHUS 3KCKpe-
MEHTOB - [TIOMeTa CKOoTa. Pa3pes 3ay10’keH B
150 M oT Tpacce! Ha HOB. YyacTok HaijeH
6J1aro/iapsi COXpaHEHHOMY CTe6JII0 THJIb-
naHa KosamakoBckoro (Tulipa kolpakows-
kiana Regel). BepxHsia 4acTb paspesa
IJIOTHAs1, TPYAHO KonaTk. bosbiine nAaTHa
BBITONTAHbl CKOTOM, JIbICble C MHO-
’KeCTBOM IIpOIJIELIMH (PUCYHOK 6). Brico-
Ta 705 M.H.y.M.
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a

a

PucyHok 6 - Tronbnian KosimakoBckoro (a); Paszpes 23B (6)

0-13 cm - 0-5 cM JepHOBBIN, KOpel-
KOBaTbl{, IJIOTHBIA 3a CYeT JEepHHUHBI.
TeMHO-cepblii, MeHee YIJIOTHEHHBIN, CY-
XOH, pacnajilaeTcsi Ha KOMKOBATO-IIblie-
BaTble QppaKLMH, CYIJIMHOK, TOHKHE, KPYII-
Hble MOPbI, BCTPEYarTCs CBeXHe U pasJio-
’KUBLIMECS KOPHH, BCTPEYAIOTCS KPYIHbIe
KOPHH, TOPU30HT TPEeLIMHOBATHIM, MecTa-
MU DBIXJbIM, MecTaMU IUJIOTHBIHA, OGYpHO
BckunaeT oT HCl, nepexos 3aMmeTHBbIM.

13-27 cM - cepblii, JIOTHBIN, CYXOH,
KOMKOBaTO-OpeXOBaToO-IblIeBATbIA, CYT-
JINHOK, TIOPUCTBIM, BCTPEYAOTC KOPHU U
KOpDHeBble BOJIOCKM, MeCTaMH HMEITCA
pbIxJjible 06pa30BaHUsl, KDOTOBUHBI 3aI0JI-
HeHHble BEPXHUM CJIOEM NOYBbI TEMHOIO
IBeTa, UMEIOTCs KapboHaTHbIE MPUCHIIKH,
oypHo Bckumaet ot HCl, mepexos 3amert-
HBIH.

27-45 cMm - cepo-6ypbld, MecTaMH
IJIOTHBIM, MecTaMHu PBIXJbIH TJe KpOoTo-
BUHBI, CBEXHH, KOMKOBATO-OpPeXOBAaThIM,

a

CYIJIMHOK, MHOX€eCTBO pa3HbIX INOp, Kap-
6oHATHasi MpPHUCHINKA, TPELUHOBATHIH,
rHe3/la HACeKOMbIX, 6YpPHO BCKHUIAEeT OT
HCl, nepexos 3aMeTeH MO [BETY U
CJIOKEHUIO.

45-60 cM - OypblH, XeaT0-OypbIH,
CBEXHWH, KOMKOBATO-OpeXOBaTblH, CYIJIH-
HOK, IOPUCTBIH, X0/ibl KOPHEN U KOPHEBBIX
BOJIOCKOB, THE3/I0 HACceKOMOT0 - XHUBafd
ryCEeHUI]a, KapOOHATHBIA HaJeT B BHU/JE
NpUCBINKY, OypHO Bckunaetr oT HC,
nepexo/, 3aMeTeH 110 LIBETY U CJI0XKEHHUIO.

60-85 cM - 6ypbId, MecTamMHu IJIOT-
HbI/, MECTAMU PbIXJIbIH, CBEKHUH, IJIaCTHUH-
4aTO-OpeXOBaTblM, CYTJIMHOK, MOPHUCTBIH,
KapOoOHaTHble HOBOOOpa3oBaHUS B BUJE
CKOIlJIEHUH, MHULLeJIHS, HNPOXUJIOK,
BCTPEYAIOTCA KOpPHEBble BOJIOCKH, OYpPHO
Bckunaet oT HCL

Paspe3 24 B 3ajio)keH Ha TeppUTO-
puy, TAe uJeT UHTEHCHUBHBIN BbINac (pucy-
HOK 7). BeicoTa 678 M.H.y.M.

PucyHok 7 - MecToo6uTaHue TioJibliaHa Anb6epra (a); Paspes 24B (6)



JK0J10THUA II0YB

IlouBoBeaeHue u arpoxumus, Ne3, 2024

TronbnaH AnbbepTa 6bl HailZieH o
3aCOXUIMM  JIUCTbSIM, 3acTPSABIIMM B
KyCTapHHUKOBOM pacTUTEJbHOCTH.

0 -5 cM - 1epHOBBIH, TEMHO CEPBIH.

0-18 cMm TEMHO-CEPBIN, CYXOH,
MeCTaMU IUJIOTHBIM, MeCTaMU DbIXJIbIH,
6ecCTPYKTYPHBIH, OPOILINCTO-KOMKOBATO-
NblJIEeBaTbIl, HeyCTOWYMBasg CTPYKTYpa,
BCTPEYalTCsl MeJIKMe, KpyIlHble Gppakyuu
necka, TOHKONOPHUCThIN, KOpHEeBbIe BOJIOC-
KU TpO3JbsIMU CIYCKAIOTCH HUXKe, OYPHO
Bckunaetr ot HCl, nepexos 3aMeTHBIH IO
CJIO’KEHMIO U 110 11BETY.

18-30 cM - cepo-6Gypblii, MecTaMu
IJIOTHBIM, MECTaMU PBIXJbIH, CyXoH, Gec-
CTPYKTYPHBIH, CYIJIMHOK ONeCcYaHeHHbIH,
TOHKOINOPHUCTBIM, pacnajaeTcss Ha OCTpPO-
yroJibHble IeOHUCTble QPaKIUU U Iec-
YyaHO-NblJIeBaTble ppaKLMH, KapOOHATHBIN
HaJleT, BCTPe4aloTCcsl KOpHEBble BOJIOCKU U
KpyIHble KOpHU. 6ypHO BckunaeT ot HC,
nepexo/i 3aMeTHbI MO CJOXKEHUID U IO
I|BETY.

30-55 cM - GypbId C CcEpbIM OTTEH-
KOM, MeCTaMM IUJIOTHbI MeCTaMM pBbIX-
JIbIM, CBEXWH, KPyNHO-NeCYaHUCTO-NbLIe-
BaTbl{, CYIJIMHOK ONecYaHeHHbIH, TOH-
KOIOPUCTBIM, 11e6HUCTO-/|PEeCBIHUCTDIH,

Ha IeOHUCTBIX JpaKUUAX CKOIlJIEHUe
KapOOHATOB, BCTPeYalOTCsl KOpPHEBble BO-
JIOCKM, TOHKWE, CpeJHHe U KpyIHble
KOPHH, BbIXOJbl I1€6HHUCTO-KAMEHHUCThIX
nopoa, 6ypHo Bckunaet oT HCl, mepexog
3aMeTHBIM 110 CJI0XKEHUIO U I10 LIBETY.

55-65 cM - OGypo-mnaJjieBblii, MeHee
YILJIOTHEHHBIH, CBEXUH, KPYTIHO-IIeCYaHUC-
TO-NIblJIEBATBIN, JAPECBIHUCTO-KAMEHUCTO-
IeOHUCTBIN, HMEITC TOHKUE TMOpBHI,
BCTPEYalTCAd KOpHEBbIe BOJIOCKH, KOpHe-
Bble OCTATKH, KApOOHATHBLINA HaseT, 6YpHO
Bckunaet oT HCI.

Paszpe3 25B 3ajio)keH Ha BbICOTe
604 M Hazg ypoBHeM Mops. Beper Kyptun-
CKOTo BoJoxpaHu/auLia. [J1iy6uHa Bojoxpa-
Husuia okxoso 30 M, 0ro-BOCTOYHBIN
CKJIOH. [loBepxHOCTh NOKPBIBAIOT KaMe-
HUCTOLLEeOHUCTBIE TOpPHBbIE Mopobl. KaMm-
HU Ppas3jIMYHOr0 pa3Mepa OT KPYIHbBIX
KaMHel [0 11e6Hs, OCTpble, PSIMOYT0Jib-
Hble, TeMHoOro uBeTa. Peabed cuibHO
n3pe3ad. OTMedeH BbIAC MEJKOro pora-
TOTO CKOTa. B pacTuTe/NbHOM NOKpOBe
BCTpeyYyarTcd MAT/IMK JIYKOBUUHBIH, poray,
adespa, MoJbIHb, KOBbUIb. Pa3pe3 ouyeHb
TpyAHO KomaTh (pucyHok 8). BeicoTa
604 M.H.y.M.

PucyHok 8 - MecToo6uTanue TioibnaHa Peress (a); Paspes 25B (6)

Tionenan Perens (Tulipa regelii
Krasn.) 6p11 0oGHapy:XeH 1O JIYKOBUILE,
BbIKOTIAHHOM MapHOKONBITHBIM >KHUBOT-
HbIM (OBIIbI, KO3bI).
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0-10 cM - cBeT/O-CepbI C TEMHO-
BaTbIM oTTeHkoM, 0-1,5-2 cM JepHOBBIU
CJIOH, CBEXHH, HEYCTOMYMBO-KOMKOBATO-
NblJIEBaTbI, TOHKHE TIOPBI, ONeCYaHeH-
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HbIA CYTJIMHOK, PacCTUTeJIbHble OCTaTKH,
KaMeHHUCTO-IIeGHUCThIE QPaKIUU BIepe-
MeIIKY C MOYBOM, Ha MOBEPXHOCTU PaACTHU-
TeJibHble OCTAaTKHA 3JIAKOBOW paCTUTEJb-
HOCTH, TOJIbIHH, 3deapbl, CKOILJIEHHE
me6Hs, KaMeHHUCTO-IPECBAHUCTbIE TOPO-
abl, cnabo Bckumnaetr oT HCl, mepexon
3aMeTHBIH 10 CJ0XKEeHUIO.

10-30 cM - cepblil ¢ 6ypOBaTbIM OT-
TEHKOM, IJIOTHBIH 3a CYeT KaMeHHCTBIX
NopoJ, KAMEHUCTO-IIEOHUCTBIN CJI0H, KaM-
HU paCKaJbIBAIOTCS Ha MPU3MOBH/HBIE

IJIACTHHbBI, MECTAMHU JIPECBAHUCTBIH, HHXe
IpY pacKa/blBaHUM pacnajiaeTcs Ha OCTpo-
yroJbHble popMmbl, c1a6o BckunaeT ot HCI.
Pe3ynomamet  s1a60pamopHo-aHau-
muyeckux uccaedoeanuil. B Tabaune 1
JlaHbl pe3yJIbTaThl TPAHy/J0MeTPUYECKOTO
coctaBa nouyB Kambblickoro paioHa.
JlaHHBIE NMOKA3bIBAIOT, YTO 110 TPAHYJIOMET-
pHUYECKOMY COCTaBY MOYBBI UCCIEAYEMOTO
06'beKTa OTHOCATCS K JIETKUM, CpeJHecyT-
JIMHUCTBIM U MlecyaHbIM (Tabsvua 1).

Ta6smua 1 - [paHysioMeTpuieckuil coctaB no4B XKaM6OblICKOTO palioHa

Pa3z- |[[ay6u-|A.C.H Copepxanue Pppakuuu B % Ha aGCOMIOTHYIO CyXyl0 IOYBY
pe3bl | Ha, cM |% H20 Pasmepn! ppakuuu B MM
[Tecok [Ib11B Hn Cymma 3-x
1,0-025] 0,25- | 0,05- [0,01-0,005] 0,005- | <0,001 ‘I’an“g‘;‘ﬁ
0,05 0,01 0,001 ’
2023 rop,

P-19B 0-12 1,66 | 1,810 | 75,819 | 0,814 0,814 12,609 | 8,135 | 21,558
12-30 | 1,70 | 1,180 | 76,033 | 0,814 2,442 10,987 | 8,545 | 21,974
30-55 | 1,44 | 0,690 | 62,378 | 2,841 4,870 10,958 | 18,263 | 34,091
55-76 | 0,22 | 0,782 | 55923 | 7,216 7,617 12,427 | 16,035 | 36,079
76-120 | 2,06 | 0,633 | 55,667 | 35,124 | 2,859 4,493 1,225 | 8,577
P-20B 0-12 0,22 | 20,906 | 49,028 | 3,207 4,009 5211 17,639 | 26,859
P-21B 0-7 0,84 | 20,936 | 33,078 | 25,413 5,647 9,681 5,244 | 20,573
7-18 1,00 | 18,283 | 46,566 | 13,737 | 6,061 2,020 13,333 | 21,414
18-38 | 4,60 | 12,096 | 50,168 | 14,256 | 7,128 2,935 13,417 | 23,480
38-55 | 2,50 | 11,487 | 60,205 | 6,564 8,615 8,615 4,513 | 21,744
P-22B 0-15 1,22 | 18,405 | 53,655 | 3,644 2,835 4,859 16,603 | 24,296
P-23B 0-13 0,22 | 2,786 | 48,707 | 24,053 8,419 9,621 6,414 | 24,454
13-27 | 2,42 | 2,460 | 72,535 | 4,919 4,919 3,279 11,888 | 20,086
27-45 | 2,22 | 2,229 | 72,817 | 5,318 4,500 6,954 8,182 | 19,636
45-60 | 0,26 | 2,567 | 59,334 | 6,016 7,219 1,203 23,662 | 32,083
60-85 | 0,88 | 2,441 | 40,658 | 18,160 8,878 4,439 | 25,424 | 38,741
P-24B 0-18 508 | 1,833 | 52,655 | 7,585 3,793 2,950 | 31,184 | 37,927
18-30 | 0,28 | 16,145 | 42,539 | 14,842 9,226 2,808 14,440 | 26,474
30-55 | 0,08 | 12,150 | 49,820 | 4,804 3,203 13,611 | 16,413 | 33,227
55-65 | 1,40 | 16,471 | 60,406 | 2,840 4,868 8,925 6,491 | 20,284
P-25B 0-10 0,22 | 6,033 | 67,909 | 2,806 8,419 9,220 5612 | 23,251
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B Tabsuue 2 pgaHbl pe3ysabTaThl
COZlepXKaHusl T'yMyca, NUTaTeJbHBIX 3Jle-
MeHTOB, pH U cosepxaHve Kap60oHATOB B
noyBax YKaMObLICKOTO paiioHa.

OpraHuyeckoe BellleCTBO MOYBbI
SIBJIIeTCA BAKHBIM IOKasaTesieM eé ILJIO-
Jopoaus. CofepxaHue ryMmyca B paspesax
no npoduito noys XKambblICKOTO paioHa
koJsiebsetcs ot 0,72-1,70%. [loBbilieHHOE
coJlep>kaHue TryMyca B BepXHUX IOPU30H-

Tax MOYB 00YCJIOBJIEHO KOHIeHTPalUWed B
HUX OCHOBHOM MacCbl KOpPHEH U CHHU-
)KeHUEM WHTEHCHUBHOCTU MUHEpaIU3alUU
opraHuyeckoro BeiecTBa. [lo mpodusto
O4YeHb MHOrO IHepenpeBUIUX KopHeH. [lo
CYIIeCTBYIOUIMM CpajalydsaM IO CojeprKa-
HUIO ryMyca no4Bsl JKaMOblICKOr0 palioHa
OTHOCSTCS K CpeJlHE U HU3KOTYMYCHbIM.
(Tabauna 2, 3).

Ta6suna 2 - Cogepxkanue rymyca, COz, pH ¥ nuTaTeNbHBIX 371eMEHTOB

Mecto [ny- T'ymyc, 06- 'ug- CO2, % docdop Kanui pH
oT60- OHHa, % LUH poJin3. BaJio- Mog- Bavio- Moa-
pa CM. asor, asor, BOH, BWXKH | BOWH, % | BHX-
% MI/KT % bIH, HBIH,
M /KT MT /KT
0-12 1,48 0,112 67,2 4,79 0,136 18 2,125 250 8,64
12-30 0,98 0,112 50,4 6,96 0,112 5 2,25 100 8,69
P-19B | 30-55 0,80 0,042 39,2 7,72 0,112 2 2,187 90 8,8
55-76 0,042 39,2 8,5 0,104 2 2 90 8,87
76- 0,028 22,4 4,93 0,104 0 2 90 8,69
120
P-20B 0-12 1,70 0,14 19,6 1,84 0,168 24 2,875 220 8,88
0-7 1,45 0,112 42 8,57 0,112 18 2,625 260 8,92
7-18 1,12 0,098 44,8 11,07 0,1 8 2,375 160 8,88
p-21B 18-38 0,72 0,07 55,8 12,48 0,08 3 2,187 80 8,74
38-55 0,056 56 13,07 0,08 0 2,125 70 8,53
P-22B 0-15 1,52 0,112 50,4 2,2 0,136 37 2,5 300 8,82
0-13 1,08 0,098 39,2 2,63 0,136 50 2,75 700 9,19
13-27 0,76 0,056 36,4 2,79 0,128 10 2,625 290 9,52
P-23B 27-45 0,54 0,056 36,4 3,84 0,128 8 2,625 170 9,28
45-60 0,042 39,2 4,79 0,112 8 2,375 80 8,74
60-85 0,042 47,6 8,04 0,104 3 2,125 80 8,9
0-18 0,72 0,07 36,4 1,97 0,136 18 2,625 240 9,01
18-30 0,61 0,07 25,2 3,61 0,128 8 2,5 140 9,05
P-24B 30-55 0,042 25,2 6,34 0,104 3 2,125 90 8,97
55-65 0,042 56 5,09 0,128 3 2,125 70 8,84
P-25B 0-10 0,94 0,098 53,2 1,02 0,144 29 2,5 180 8,9

54




JK0J10THUA II0YB

IlouBoBeaeHue u arpoxumus, Ne3, 2024

Tabsuna 3 - OueHkKa NOTEHIMAJbHOTO IJIOJOPOAUS MOYB IO COJIEpPKAaHUIO TyMyca U
JOCTYIIHBIX JIJI1 pacTeHUH pocdopa, Kaius U a3oTa

YpoBeHb [MoaBkHbIN | O6MeHHbIH | HUTpaTHbI | AMMOHUNHBIN ConepxaHue
copepxkaHus | docdop P20s, | kanuit K20, | a3oT N - NO3, [a3oT N-NH3+, N- rymyca
MJIH-1* MJIH-1* MJTH-1¥* NH4, maa-1** | (C opr*1,724), %
OT MacChl
MoYBBI***
Oyenb Bbicokuii| bosee 250 Bosiee 250 - - Bosiee 10
Bbicokuit 250-150 250-170 BoJiee 20 BoJiee 40 6-10
[ToBbIIIEHHBIN 150-100 170-120 - - -
CpenHuii 100-50 120-80 15-20 20-40 4-6
Huskuit 50-25 80-40 10-15 10-20 2-4
O4yeHb HU3KUH MeHee 25 Menee 7 Menee 10 Menee 10 MeHee 2
[Ipumeyanue: [*-mnoI.B. MoTty3soBo# u O.C. Besyrsiosoii, 2007 (no meToay Kupcanosa); [15].
**-mo I'. [I. Fam3ukoBy, 1981; [16] *** - no JI. A. 'pumunoii u Jl. C. OpsioBy, 1978.[17].

KosinyecTBO BO3/yXa B MOYBE U €ro
COCTaB 3aBUCAT OT ee BO3/yXOeMKOCTH U
BO3/IyXOIIPOHMLIAEMOCTH, a TaKKe OT OPUC-
TOCTH U BJIQKHOCTH, TaK KaK MOYBEHHbIH
BO3/lyX 3aHUMAaeT BCe MOPbI, B KOTOPBIX HET
BOJbl. Ba)XHBII KOMIIOHEHT IOYBEHHOTO
BO3/yXa — YIJIEKUCJIbIM ra3, KOTOPbIM 0O6Ha-
pPy’KUBaeTCsi B IOYBE IVIaBHBIM 06pa3oM
6J1arofiapsi GUOJIOTHYECKHM NPOLIECCaM.

JlaHHbIe MoKa3aJ/iy, YTO COoZlep>KaHue
CO2 B nouBe koJiebJsietrcd ot 1,69 10 13,1%
(tabauna 2). [lo AaHHBIM y4YeHBIX, HEKO-
Topoe KojndecTBO COz MOXKeT BO3HUKATh
Ipu npeBpalleHUH GMKapOOHATOB B Kap-
6OHAThI BO BpeMsl MCIapeHUsl MOYBEHHBIX
pacTBOpoOB U B IMpolecce BO3JeNCTBUSA
KHUCJIOT Ha KapbOoHAaThl MOYBBI, a TaKXe
XMUMHUYECKOTO OKMCJEHUs OPraHU4YecKOoro
BelllecTBa. BbicOkoe cozepkaHue ero B
noyBe (>3 %) oTpuIlaTeJbHO J€HCTBYET
Ha CeMeHa, yrHeTaeT Pa3BUTHE pacTeHUH.

AHasnvTHYecKHe JaHHble MOKa3aJlH,
YTO YpOBEHb COJlep>KaHUSl THUAPOJIHU3Ye-
MOro as3oTa OT BEpPXHUX K HIKHUM
ropusoHTaM mnouB KaM6bLICKOTO padoHa
oT 67,2 1o 19,6 Mr/kr, T.e. 10 NPUHSTHIM
rpaflalusiM CoZiep>KaHue TUJIpoJIM3yeMOoro
a3oTa B BepXHUX TOPU30OHTAax OYeHb
BbICOKOE C YMeHbLIEHHEM ero Cofiep>KaHue
no npodusar MOYB K OYeHb HHU3KOMY
(Tabauna 2, 3).

[lonydyeHHble JaHHbIE TOKAa3aJ/H, YTO
yPOBEHb CoJiepXkaHue NOJBHKHOro ¢oc-
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¢dopa no Bcemy npoduio B pazpesax Kam-
6b1/IcKOro paiioHa oT 50 A0 3 Mr/Kr, T.e. OT
MOBBIIIEHHOI'0 [0 O4YeHb HHU3KOro (Tab-
auna 2, 3)

Pe3y/spTaTbl aHaJIUTUYECKUX HCCIe-
JIOBaHUM MOKa3aJju, YTO YPOBEHb COAEp-
»KaHUSA MOJBUKHOTO Kasivs (Bo BcexX pa3spe-
3ax)B BEPXHUX T'OPU30HTaX Mo4B B Kam-
OBLJICKOM paliOHE YPOBEHb €ero co/jiepka-
HUS KoJieGseTcs: cooTBeTCTBeHHO oT 700
o 70 mr/kr (tabauua 2,3 ). B cepozem-
HbIX IMOYBAX 6OJIBIIOE KOJUYECTBO KaJIUM-
cojepKalluX MHHEpPaJioB, CO BpeMeHEeM
KaJU{A BBICBOOOXKJAETCA W3 KPUCTAJLJIU-
YeCKUX pelleTOK MUHEPAJIOB U MOCTyHaeT
B MOYBY B CBOOOJHOM BH/le U SIBJISETCSA
JIETKOJIOCTYNHBIM JJis1 pacTeHul. [lo nosy-
YEeHHbIM [JIaHHbIM MOYBBI MCCJEyeMbIX
0OBEKTOB IO CYLIECTBYIOIUM TIpajalusiM
MOXXHO OTHECTH OT cJIabo J10 06ecredeHHbIX
NoJBMXKHBIMU popMaMu a30Ta, pocdopa u
Kasus (Tabsauna 3).

Peaknyss mo4YBbI 3aBUCHUT OT MHOTHX
dakTOpoOB, U Mpex/Je BCEro OT XUMHUYeC-
KOTO COCTaBa, COCTaBa OOMEHHO-NOTJIO-
IIeHHbIX KATUOHOB, HAJIUUUs COJiel, opra-
HUYECKHUX U MUHEepaJIbHbIX KUCJIOT, }KU3He-
JleITeJIbHOCTU opraHu3MoB. [louBel Kam-
OBLJICKOTO paloOHa MO0 lIKaJle OTHOCATCA K
c/1abouiesioYHbIM U 1[eJoYHbIM, pH
cocTaBsJisieT 7,4-8 (Tabsuna 2).

[louyBeHHBIN NOIJIOTUTEJbHBIA KOM-
miiekc ([I1K) Bcerpa HachlleH KATUOHAMH,
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HO MX COCTaB U KOJIMYECTBO B pPa3HbIX
MOYBaxX HEOJUHAKOBBI. BaxkHel1lIel Xapak-
Tepuctukoil IIIIK u mnouBel B 1es0M
SIBJIIETCSI €MKOCTb KaTHOHHOTO OOMeHa
(emkocTb norsiouieHus) (EKO). [lnst yepHo-
3eMOB XapaKTepHO pe3Koe NpeobJafaHue
B COCTaBe OOMEHHO MOIJIOLEeHHbIX KaTHO-
HoB [IIIK Ca u Mg. IlosiyueHHble JaHHbIE
NOKa3blBalOT, B MNouBax ;KaM6blICKOrO
paiioHa ot 4 - 17,11 mr-a3ks, T.e. 42,5-

72,5%. B mouBax Kam6blLiCKOro paiioHa
coJlep>kaHHWe MarHus KoJjiebJjieTca OT 2-
12,9 mr-aks, T.e. oT 49,1-67,5% (Tabsuia
4). HachllleHHOCTD MOTJIOIIAOIIEro KOMII-
JIeKCa KaJibliieM, obGecreYydBaeT pacTe-
HUSM OGJIATONPUSATHYIO, OJU3KYI0 K HEWUT-
paJIbHOH peaKIUU MOYBBI, MMpPeJIoXpaHseT
ee TMOIVIOIIAIOIIUN KOMIIEKC OT paspy-
IIEHUSs, CIOCOGCTBYET arperupoBaHUIO
MOYBHI M 3aKpeIJIEHUI0 B HEH TyMyca.

Ta6sauna 4 - CofepkaHue NMOTJIOLUeHHbIX OCHOBAaHUU

MecTo [lorsi01eHHBIE OCHOBAHMUSA, MTI'/9KB
['ny6una, cM
oT6opa Ca+* Mg ++ Na* | K+ | Cymma
YKaM6bl1CcKUM palioH
0-12 12,38 3,96 0,48 0,29 17,11
12-30 9,9 4,95 0,48 0,29 15,62
P-19B 30-55 6,44 5,94 0,48 0,29 13,15
55-76 4,95 8,91 1,83 0,29 15,98
76-120 12,38 4,95 0,96 0,29 18,58
P-20B 0-12 9,9 3,96 0,48 0,29 14,63
0-7 7,92 1,98 0,48 0,29 10,67
P.21B 7-18 7,43 4,95 0,48 0,29 13,15
18-38 5,94 5,45 0,48 0,29 12,16
38-55 8,91 4,46 0,17 0,29 13,83
P-22B 0-15 9,9 3,47 0,48 0,29 14,14
0-13 4,95 2,97 0,44 0,29 8,65
13-27 3,96 4,95 0,22 0,29 9,42
P-23B 27-45 3,96 3,47 0,13 0,29 7,85
45-60 4,95 7,43 0,42 0,29 13,09
60-85 5,94 12,87 0,01 0,29 19,11
0-18 7,43 3,96 0,48 0,29 12,16
P-24B 18-30 7,43 5,45 0,48 0,29 13,65
30-55 9,9 4,95 0,48 0,29 15,62
55-65 11,39 3,96 0,48 0,29 16,12
P-25B 0-10 8,91 3,47 0,48 0,29 13,15
Coﬂep){{a]—[y]e BOAOPAaCTBOPUMBIX 0,94—% (Ta6m/ma 5). Twun 3acosieHUda MOYB

coJiel B MOYBe TOBOPUT O Ka4eCTBEHHOM U
KOJINYECTBEHHOM 3acoJIeHUM Mo4yB (Tab-
jmna 5). [louBkl c/1ab0o 3acojieHbl, yPOBEHD
comep)kaHus cosied coctapisiet ot 0,05 mo
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0 AaHWOHHOMY COCTaBy  XJIOPHUJHO-
cynbaTHBIA, MO KATHOHHOMY COCTaBYy
KaJIbIIMeBO-HATPUEBBIN
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Ta6sinua 5 - CogepaHue BOAOPACTBOPUMBIX COJIEH

[llesioyHOCTB
MTeOC- A nfg]:o 6 ot Cl, S04 -, Ca++, Mg++, Na +, K+,
y Cl obuias | HopMaJib- % / %,/ %, %/ %/ %/
oT Ha, M e, B HBIX Mr-3KB | Mr-3KB | MI-3KB MTI-3KB Mr-3KB | MI-3KB
6opa % HCOs, | xap6oHa-
% ToB CO3,
%
0,032 0 0,004 0,021 0,009 0,006 0,002 0,002
0-12 0,075
0,52 0,000 0,11 0,43 0,46 0,46 0,08 0,05
0,027 0 0,004 0,023 0,009 0,006 0,002 0,001
12-30 0,072
0,44 0,000 0,11 0,49 0,46 0,46 0,08 0,02
P- 0,032 0 0,001 0,027 0,007 0,008 0,002 0,001
30-55 0,079
19B 0,52 0,000 0,04 0,57 0,37 0,65 0,08 0,02
0,02 0 0,027 0,062 0,022 0,014 0,002 0,001
55-76 0,147
0,32 0,000 0,75 1,28 1,11 1,12 0,1 0,02
0,015 0 0,019 0,641 0,207 0,034 0,022 0,001
76-120 | 0,939
0,24 0,000 0,54 13,36 10,36 2,79 0,97 0,02
P- 0,022 0 0,004 0,086 0,007 0,006 0,032 0,001
0-12 0,158
20B 0,36 0,000 0,11 1,8 0,37 0,46 1,41 0,02
0-7 0.07 0,027 0 0,003 0,023 0,007 0,006 0,002 0,003
’ 0,44 0,000 0,07 0,47 0,37 0,46 0,08 0,07
0,027 0 0,003 0,025 0,009 0,006 0,002 0,001
7-18 0,072
P- 0,44 0,000 0,07 0,52 0,46 0,46 0,08 0,02
21B 0,022 0 0,003 0,038 0,013 0,006 0,002 0,001
18-38 0,084
0,36 0,000 0,07 0,79 0,65 0,46 0,08 0,02
0,017 0 0,004 0,146 0,028 0,017 0,015 0,001
38-55 0,228
0,28 0,000 0,11 3,05 1,39 1,39 0,63 0,02
P- 0,024 0 0,003 0,016 0,006 0,005 0,002 0,003
0-15 0,057
22B 0,4 0,000 0,07 0,33 0,28 0,37 0,08 0,07
0,037 0,002 0,004 0,015 0,002 0,005 0,007 0,01
0-13 0,079
0,6 0,080 0,11 0,32 0,09 0,37 0,3 0,26
13-27 0,078 0,039 0,005 0,003 0,015 0,002 0,005 0,012 0,003
0,64 0,160 0,07 0,32 0,09 0,37 0,5 0,07
p- 27-45 0,107
238 0,034 0,002 0,005 0,039 0,004 0,006 0,019 0,001
0,56 0,080 0,14 0,8 0,19 0,46 0,83 0,02
45-60 0,196
0,017 0 0,098 0,014 0,019 0,008 0,04 0,001
0,28 0,000 2,76 0,3 0,93 0,65 1,74 0,02
0,022 0,002 0,185 0,001 0,035 0,015 0,06 0,001
60-85 0,319
0,36 0,080 5,23 0,02 1,76 1,21 2,62 0,02
0,02 0 0,001 0,028 0,007 0,006 0,002 0,001
0-18 0,065
0,32 0,000 0,04 0,59 0,37 0,46 0,08 0,02
0,022 0 0,003 0,025 0,006 0,007 0,002 0,001
18-30 0,064
P- 0,36 0,000 0,07 0,51 0,28 0,56 0,08 0,02
24B 0,022 0 0,003 0,016 0,006 0,005 0,002 0,001
30-55 0,053
0,36 0,000 0,07 0,32 0,28 0,37 0,08 0,02
0,017 0 0,003 0,037 0,011 0,006 0,002 0,001
55-65 0,076
0,28 0,000 0,07 0,78 0,56 0,46 0,08 0,02
P- 0,02 0 0,001 0,019 0,007 0,003 0,002 0,001
0-10 0,054
25B 0,32 0,000 0,04 0,4 0,37 0,28 0,08 0,02
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3AKJ/IIOYEHHUE

[TouBbl Kam6bLICKOTO paiioHa B
OCHOBHOM IIpeJCTaBJIeHbl JIyTOBO-4epPHO-
36MHBIMH, TEMHO-KAIITAHOBBIMHY, KallTa-
HOBBIMH, cepo3éMaMM, 06oJibllied YacTbio
cosioHueBaThiMU. B npegenax Yy-WUiun-
CKMX TOp IIOYBbl MaJIOpa3BUThble, KaMe-
HHUCTO-11|eOHHUCTBIE.

B npouecce wucciefnoBaHuA OGbUIU
BbIsSIBJIEHbl aHTPOINOTeHHble HapylleHus
NIOYBEHHO-PACTUTEJILHOTO TOKpPOBa: MNacT-
OUILHas Jurpeccusi, Jerpajalysd, 3pOo3HOH-
Hble npouecchbl. UpeT ycueHHBIH BbINac
KUBOTHBIX. [0/ BIUsIHKMEM BblNaca cyliec-
TBEHHO H3MEHSIOTCA CBOWCTBA II0OYB,
npexzae Bcero, ¢u3nWyecKue CBOMCTBa.
HenpemeHHoe ciiefcTBUe IepeBbllaca -
YIUIOTHEHHE IMOYBbI, CBSI3aHHOE C BbITall-
TbIBaHHWEM pACTUTEJBbHOCTH CKOTOM. [lo3-
TOMY KOHTPOJIb COCTOSIHUSI 3KOCHUCTEM,
HaXOJSIIUXCS [OJ MNacTOMLIHOW Harpys-
KOM M MX MOYBEHHOrO MOKpOBa - Beay-
miero pakTopa yCTOMUUBOCTH - 00513aTe/b-
HbIil 3JIeMeHT ynpaBJIeHUsl COCTOSIHUEM
NPUPOJHOM CpeJibl.

JlaHHbIe OKA3bIBAIOT, YTO [0 IPaHy-
JIOMeTpHUUYEeCKOMY COCTaBy IOYBBbI HCCJIe-
JlyeMoro o0’beKTa OTHOCATCA K CpejHe-
CYIJIMHUCTBIM U NeCYaHbIM.

CorslacHO rpajjauusaM IO cojepxka-
HUIO TyMyca no4uBbl 2KaMObIJICKOTO paioHa
OTHOCSITCS K CpeJiHe- U HU3KOTYMYCHBIM.

[Io cywecTByOIUM rpajanusamM HUcC-
JleJOBaHHbIe TIOYBbI MOXHO OTHECTU OT

[TouBbl OTHOCATCA K cJabollenoy-
HBIM M LeJ1I04HbIM, pH - cocTaBiigeTt 8-9.

HacpimeHHOCTB MOTJIOLIAIOLLETO
KOMILJIEKCA  KaJIbLIMeM, obOeclieYuBaeT
pacTeHUsIM 6JIaTONPHUSTHYIO, OJU3KYI K
HEeWTpa/JbHOW peaklUl0 I[Oo4YBbl, Ipe-
JIOXpaHsieT ee TMOIJIOUAIIUNA KOMILJIEKC
OT paspylleHus, CNOCO6CTByeT arperu-
POBAHUIO U 3aKPEIJIEHUIO B HEM rymyca.

Pe3ynbTaTbl aHaJUTHYECKUX [aH-
HbIX BOJHOM BBITSDKKH IIOKasaJsl¥, YTO IIO0
cojiep>KaHHUI0 coJiedl mouBbl KaMObLICKOM
06J1acTH c/1abo 3acoJieHbl, YpOBEHb COJIEP-
’)kaHug coJsieli cocrtaBadger ot 0,05 go
0,94%. Tun 3acoJjieHUsI MOYB MO aAHUOH-
HOMY COCTaBY XJIOPUAHO-CY/IbPATHBIH, 1O

KaTHOHHOMY COCTaBy KaJIbLIueBO-
HaTpUeBbIH.
CocTosiHMEe TIOYBEHHOTO TMOKpPOBa

SIBJIIETCS BOKHBIM MHAWKATOPOM OI[€HKH
pactuTtenbHOCTU. Kaxkablil peaxkuil BuUp
pacTeHui U popMUpyeMOe UM PaCTUTEb-
HOe COOOLIeCTBO MPUYpPOYEHbI K ONpeje-
JIEHHBIM 3KOJIOTUYECKUM YCJIO0BUSAM, KOTO-
pble ONPeesIIIOT SKOCUCTEMY U €€ QYHK-
UOHHUpOBaHUe. 3MeHeHUe cpeibl 06UTa-
HUSI MOXEeT TMPUBECTH K HapPYILIEHUIO
YCJIOBUH CyIIECTBOBAaHHUS BHUJA U, Kak
c/le[iCTBUME, K HCYE3HOBEHUID BUJA U3
JIAHHOTO MeCTOOOUTaHUA. MOHUTOPUHT
MOYBEHHO-PACTUTEJNbHOTO IIOKpOBa IMO3-
BOJISIET ONpeJesATh PUCKHM U [JaBaThb
peKOMeHJalUu MO0 palMOHAaJIbHOMY MC-
MOJIb30BAaHUIO MACTOHUI M COXPAaHEHUIO

c1abo 0 06ecrnedyeHHbIX MNOABWXHbIMKU PEAKHX BHU/IOB U PacTUTEJbHBIX
dopmamu azota, pocdopa U Kaausl. COO6LIECTB.
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TYHIH
®@. E. Ko3bibaeBal*, JI.A.[JumeeBa?, I'b. BeiiceeBal*, M. TokTap?!

AJIMATDBI OBJIBICBI ZKAMBbLJT AYAAHBIHJA CUPEK KE3ZECETIH KbI3FAJTJAK
TYPJIEPIHIH 6CYIHIH, TOIIBIPAK-3KOJIOTUAJIBIK XKAFJAUJIAPDI

16.0. OcnaHoe ambiHJaFbl Kazak monvlpakmaHy JHcaHe azpoxXumust FolablMU-
3epmmey uHcmumymosi, 050060, Aamamul,

an1-Dapabu daHrbiabl, 75 B, Kazakcmad,
e-mail: farida_kozybaeva@mail.ru; e-mail: beiseeva2 009 @mail.ru
2bomaHuka x#aHe GumouHdIpodyKyusi UHCMUmMymeol,
050040, Aamamul, Tumupszes k-ci, 36 /I, KasakcmaH, e-mail: L.dimeeva@mail.ru

3epTTey OapbICbIHAA TOMBIPAK >KAMBLJIFBICBIHBIH, Kbl  TOMNBIPAK-3KOJOTUAJIBIK,
OY3bLIBICTApbl, SIFHU aHTPOMNOTEH[IK, >XaHbLIBIMABIK JAUTPEeCcCHs, JAerpajanus, 3PO3USJbIK
YpAicTep aHBIKTaAJAbl. MaJJblH KaWbLIBIMBIHBIH apTybl O6alKajajabl, 6YJ TOMBIPAKTHIH
KacueTTepiHe, eH ajJbIMeH QU3NKAJbIK KacHeTTepiHe alTapJbIKTal acep etefi. [llamazan Thic
JKaMbLIYABIH CO3Ci3 ca/fjaphbl - TONbIPAKTBIH ThIFbI3Aaybl. 2KaWblIbIM XKaFAalbIHAFbl TOMbIPAK-
eCiMZiK KaMbLIFbIChl 0JIAPJbIH, 3KOXKYHeJeri TYpaKTbUIbIFbIHBIH, Herisri ¢akTopsapbl 60JbIN
TabbL1aAbl. XKalbLibiMAapFa WaMaZlaH ThIC XKYKTeMe 3KOXXYHeHiH TYTacThIFbIHbIH OY3blLIybIHA
>KoHe >KaUbLIbIM/IbIK, JUTPECCUSHBIH, JaMyblHa 9KeJieZii. MaJl »alo/ibl peTTey 3JIeMeHTTepi MaJj
OaChIHbIH, KalbLJIbIM aJJaHbIHA COUKECTITi, >Kalbl/IBIMHBIH, OHIM/IJIIT] 2)KoHe Ta6UFHU OPTaHbIH, Kak -
KYHiH KaJnbl 6aKblaay 00JbIN TabbLIaAbl. JKoFaphlZa aTajfaH TaJanTap/ibl CaKTay 3KOXKYHeHiH
TYpPaKTbl JaMYbIHbIH XoHe CHpeK Ke3JeceTiH eciMAiK TypJiepiH caKTay/[blH Kemijai 60Jybl
MyMKiH. AaMmaTbl o06Jbichl KaMO6blI ayAaHbIHBIH ayMafFblHAAa Peresb, AJbOGepT KoHe
KosimakoBCcKUM KbI3Fa/JaKTapbIHbIH, )KONUBLIbBIN KeTY Kayli TOHTeH TypJlepiHiH ecyiHiH TonbIpak-
3KOJIOTUSJIBIK, XKaFjailJlapbl 3epTTeNzAl.

Tyiiindi  cesdep: TONBIPAK-3KOJIOTUSJIBIK KaFgadyap, Perenb, AJsbGepT koHe
KosnnakoBCcKHU KbI3FaiAaKTaphl, Jerpajalus, JUTPeCcCcUs, 3po3us ypaicTepi.
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SUMMARY
F.E. Kozybayeval*, L.A. Dimeeva?, G.B. Beiseeval*, M. Toktar!

SOIL AND ECOLOGICAL CONDITIONS OF RARE SPECIES OF TULIPS IN ZHAMBYL
DISTRICT OF ALMATY REGION
1Kazakh Research Institute of Soil Science and Agrochemistry named after
U.U. Uspanov, 050060, Almaty, al-Farabi avenue, 75 B, Kazakhstan,
e-mail: farida_kozybaeva@mail.ru; e-mail: beiseevaZ(009@mail.ru

2[nstitute of Botany and Phytoindroduction, 050040, Almaty, 36 D Timiryazeva str.,
Kazakhstan, e-mail: L.dimeeva@mail.ru

In the process of the study the general soil-ecological disturbances of the soil cover, i.e.
anthropogenic, pasture digression, degradation, erosion processes were revealed. There is an
intensified grazing of cattle, which significantly affects soil properties, first of all, physical ones. An
indispensable consequence of overgrazing is soil compaction. The condition of soil and vegetation
cover in pastures is the main factor of ecosystem stability. Excessive load on pastures leads to
violation of integrity of ecosystem functioning and development of pasture digression. The
elements of grazing regulation are the correspondence of the number of animals to the grazing
area, pasture productivity and general control over the state of the natural environment.
Compliance with the above requirements can be a guarantee of sustainable development of the
ecosystem and preservation of rare plant species. Soil-ecological conditions of growing of
endangered species of tulips Regel, Albert and Kolpakovsky were investigated on the territory of
Zhambyl district of Almaty region.

Key words: soil and ecological conditions, Regel, Albert and Kolpakovsky tulips,
degradation, digression, erosion processes.
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T.K. BacusinHal, A.M. basra6aes?, A.M. llln6ukeeBal*,

E.C. A6uagaeB?, A.A. 3akueBa?

BJIMAHUE HEOJIMTA U MOAUPULIUPOBAHHOI'O HEOJ/IMTHOI'O YA1OBPEHHUA HA
ATPOPU3NYECKHUE CBOMCTBA TEMHO-KAIITAHOBOMU I10YBLI B IPEATOPHOU
30HE I0I0-BOCTOKA KA3AXCTAHA

1Kazaxckuil HaQYUOHA/IbHbLIU a2papHbIll Uccaed08amenbCcKull yHugepcumenmn,
050021, Aamamol, np. A6as, 8, Kasaxcmatn, *e-mail: shm.aigerim@mail.ru
2HAO «YHusepcumem umenu lllakapuma 2opoda Cemeti»,
071412, Cemetl, ya. Lnunku 20 A, Kazaxcman, e-mail: araisyly@mail.ru
AnHomayus. TIpupojHble 11eOJIUTHI LIMPOKO UCMOJIb3YIOTCH B CeJIbCKOM XO3fIMCTBe KaK B
KadyeCcTBe CaMOCTOATEJIbBHOTO y,q06peH1/151, TaK U B COCTaBe cCMeceH MHHEPAJIbHbIX U
OpraHUYecKux yno6peHui. [IpupoaHble LEOJUTHl NPEACTABJSIOT COO0M KpUCTaIIUYecKHe
MNOpHUCTbI€ THUAPATUPOBAHHbLIE AJIIOMOCUJIMKATLI. MO,ELH(l)PIL[HpOBaHHOB LEeoJIMTHOE y,ao6pe1—me
IMPOJIOHTUPOBAHHOTO ,E[eﬁCTBPIH, o6oram,e1—moe MaKpO- U MHUKPO3JIEMEHTAMH, MOJIYy4Y€HO IIyTeM
XUMHUYECKOW U TepMHUYecKo o06paboTku ueosuTa lllaHKaHANCKOrO MeCTOpPOXKAEHHUS C
aMModocoM, AUCNEPTUPOBAHHBIX [0 HaHOpPa3MepoB. MeTOZ0M pPeHTreHOBCKOH JudpaKLuu
HN3y4Y€HbI MOp(I)OJ'IOFI/IH U 3JIEMEHTHBIA COCTaB HOBOTO yﬂO6peHI/IH. ueOJII/IT, BHECEHHBIA C
MHWHEpPaJIbHbBIMHU yﬂ06p8HI/IHMI/I B NO4YBYy, NPpUBOAUT K YJIYYIICHUIO anO(l)I/IBI/I‘{eCKI/IX CBOMCTB
TEeMHO-KallITaHOBOH MOYBHI.
Knwueevle caosa: eOJIUT, MHHEepaJ/IbHbIe y,ao6pe1-mﬂ, 3JIeMEHTHBIN COoCTaB, TEMHO-
KallTaHOBAasl IO4Ba, I‘paHy.)IOMeTpI/I‘{ECKI/Iﬁ COCTaB, BOAONIPOHULAEeMOCTb, IOPUCTOCTb.

BBEJAEHHE TpeMsl OCHOBHbIMHU CBOWCTBaMHU, KOTOpPbIE

BonpocaM BbisiBjieHUS U co3jaHus [PEACTaBJIAOT 6oJIbIION HMHTEpec st
HOBBIX JlelIeBbIX HETPA/JMIIMOHHBIX BUJOB  CE/IbCKOXO3SICTBEHHBIX ILiesiel: BbICOKast
yI06pEeHHH OTBOAUTCA BaKHAs poJb He KAaTHOHOOOMEHHasi CIIOCOGHOCTb, BbICOKast
TOJIBKO B TOBBIIIEHUM INPOAYKTUBHOCTM BOAOYJEpXKuBarollad CIIOCOGHOCTb B CBO-
KyJIBTYp, HO M B COXpaHeHHH OGsaro- OOJHBIX KaHAIAX U BBICOKAsS aJCOPOLMOH-
NPUATHON 3KOJIOTMYeCKOoil o6CcTaHOBKM B  Has CmocobHocTh [1-3].
peruose. XapakTepHass 0COOEHHOCTb Lle0JIU-

OZHMM M3 TaKHX BUAOB yAoGpeHumii TOB AaBaTh KaTHOH3aMelleHHble $OpPMBI
ABJIIIOTCA NPUPOAHbIE LEOoJUThl. 3amnacbl IT03BOJIAET o6oramaTb UX MHUHEPAJIbHbIMH
1[€0JIUTOBOrO Typa Ha TeppuTopuu lllan- YAOOPEHHSAMH, NPHU ITOM peryanupyeTcs
KaHaHCKOro MecTopoxzeHus Kasaxcrana MHOCTYIJIEHHEe HEOOGXOAMMBIX 3/IEMEHTOB B
OrpOMHBL. YHHUKaJIbHOE COYeTaHHe ajfcopG- M04BY. BaxkHoe oT/iM4Me HOHHOTO o6MeHa
[UOHHbIX, MOHOOOMEHHBIX W NpoJioHru- Ha 000TraIeHHOM NPUPOJAHOM LEOJUTE -
PYIOLIMX CBOWCTB LI€ONMUTOBBIX Tydop Pe3Kas afCcOPOLMOHHAsK CeJeKTUBHOCTb K
M03BOJII€T NpPUMEHSATb HMX BO MHormx TaKHM KaTHOHAM, KaK KW ¥ aMMOHHH.

C(l)epax ceJIbCKOTO X03sHMCTBa. 3to onpenesdeT MUux CIIOCOGHOCTh 3aep-

[[eoIUTbI ABASAIOTCA AMOMOCH/IMKa- KABaTb OCHOBHbIE 3JIEMEHTBI IUTAHHS
TaMU YacTO HMCMOJB3YIOTCA ANA peKyib- PACTEHHId B IIAXOTHOM CJIO€, NPENsTCTBYs
THUBALMU 1109B, KOHTPOJIS 3PO3HH 3eMesib, HUX BBIHOCY aTMOCQEpHBIMU OCaJKaMH B
VAydIIeHNs CBOMCTB MOYBBI U 3ddexTnp- 00JI€€ MIYGOKHMe C/IOM MOYBBI M IPOJIOH-
HOCTH HCII0/Ib30BaHHsl a30Ta B NociefHre THDPYET JeHCTBYe y106peHHH. 3HaunTeIb-
JecATHIeTHs. ITH MUHepasibl obaagator HbIA MHTEPEC NPE/CTABISAET CIOCOGHOCTH
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IIE0JIUTOB YAEPKUBATh BJIAry, BJIUATbH Ha
pPEeXUM YBJIQKHEHHUS OYBbI [4-8].

LleosuTsl ynydwmawT arpodusnyec-
KHe U arpoxMMHUYecKre CBOMCTBA IOYBHI,
MMeHHO 6J1arofiapsi cBoeli HOHOOOMeHHOM
CMOCOGHOCTH, HEUTPATU3YIOT U3JIUIIHIO
KUCJIOTHOCTb, YBEJHUYHUBAIOT €MKOCTb
KaTHUOHHOI'0 06MeHa, IPOJIOHTUPYIOT JieH-
CTBUE BHECEHHBIX y/J00peHuH, NpejoTBpa-
IIAaIOT BbIMbIBaHHWE MHUTATeJbHBIX Be-
mecTB. LleoJUTBl yMeHbIIAIOT C/eXUBae-
MOCTb yZ06peHUH, CHUXKAIOT COZlepKaHUs
TSKEeJIbIX MeTa/JIOB B IOYBax M pacTU-
TeJIbHbIX NpofykTax [9-13]. B paborax
OTMeYeHO 3HaYMTeJIbHOe YBeJUYeHHe Mo/,
BJHUSIHUEM L€0JIUTOB IOIJIOTUTEJbHON
CIIOCOGHOCTH MAJIOIJIOAOPO/IHBIX MOYB. B
1jeJIOM, 3TO MNPUBOAUT K aKTUBU3ALHUU
IIOYBEHHONW MHUKpPOGJIOPhl, YCKOPEHUIO
pas/io’KeHHUs] OPTaHUYecKOro BelLlecTBa U
yBEeJMYEHUIO OOLIero Cojep:kaHHsi a3oTa
3a CcYeT aJIcOpOIMK HOHOB aMMOHUs [14,
15]. BHoca B 1NOYBY KpeMHHUEBBIE
COeJJUHEHHS, CoJepXallhecss B LEOJIUTE,
MOKHO TPaHCPOPMHUPOBATH HELOCTYIHbIH
pacteHusiMm ¢pochop B NOABUKHBIN, TeM
caMbIM yayumiasg ¢ocdopHoe NUTaHUE
pacteHuii [16].

[IpupojHble LeOJUThl MPUMEHSIIOT-
Cc Kak J00aBKH K MHHepaJbHbIM y/106-
peHUsIM [IJIsT BHECEHUs] B MOJIEBBIX YCJIO-
BUSIX, YTO M03BOJISIET CHU3UTh UX JI03bl /10
MUHHUMAaJIbHBIX KOJUYECTB.

B cBfI3u C 3TUM, U3y4YeHHE BO3MOXK-
HOCTH HCIOJIb30BaHUS B CeJIbCKOXO03s11-
CTBEHHOM IPOU3BO/CTBE MHHEpaJbHbIX
yA0OpEeHUH U Lle0JIUTOB, MOAUPULIIUPOBAH-
HbIX C TIOMOILbIO HAHOTEXHOJIOTHH,
aKTyaJbHO B HAy4YHOM U IMpPHUKJAJHOM
IJ1aHe.

HeosuTsl  obsamarloT  6GOJIBIION
yAeJbHOW NOBEPXHOCTBIO W CHUJIbHBIM
3JIeKTpOoCTaTUYecKUM mosieM. [Ipu o6pa-
00TKe MOYBbl YACTHUIbI LEOJUTA MOIJIO-
IAIOT OKPY’Kallye UX KOJJIOWHbIe IJIH-
HUCTble YaCTHUIbl M MOCTENEHHO YKpyI-
HSIOTCSl, 00pasysl NOYBEHHbIEe arperarhl.

KpomMe Toro, 11€0/IUThI CIOCOGHBI 06paTH-
Mo ajzcopoupoBaTh KaTuoHhbl (K, Na, Ca?)
M3 [I0YBEHHOI'0 PacTBOPa, KOTOPhIE B 1[€0-
JIUTE CIOCOOCTBYIOT arperanuyd IOYBEH-
HBIX YaCTHI[ U1 00pPa30BaHHUI0 MOYBEHHBIX
arperaToB. TakuM 06pa3oM, I€OJIUTHI
YMEHBLIAIOT HACBIMHYK IJIOTHOCTh MOY-
Bbl, YBEJHWYHUBAKOT OOLIYI0 TOPUCTOCTD
MOYBBI, pPA3PBIXJIAKT €€, I[OBbIIAT
IPOHULIAEMOCTb MOYBBI U YyJAy4lIAIOT Jpe-
HOKHYI0 W HUHOUIBTPAIMOHHYIO CIO-
cobHocTh [17].

B cBSI3M C  BBIIIENU3/IOKEHHBIM,
LeJbl0 JJaHHOrO0 MCC/le[oBaHUsl ObLIO
M3yyeHHe BO3MOXXHOCTH HCII0JIb30BaHUS B
CeJIbCKOX03SIUCTBEHHOM IPOM3BO/ICTBE
MUHEepaJbHbIX yJOOpPEHUH U LEeOJUTOB,
MOAUPUITMPOBAHHBIX C MOMOIIbI0 HAHO-
TEXHOJIOTUH M UX BJIMSIHHE HA HEKOTOPbIE
arpodusnyeckue CBOMCTBA TEMHO-
KalllTaHOBOM MOYBBI.

MATEPHAJIbI U METO/IbI

B wudcciefoBaHUSIX UCNOJIb30BaHa
TEMHO-KallITaHOBasi MO4YBa, MO TpPaHyJO-
MEeTPHUYECKOMY COCTaBY CpeJIHEeCyTJIMHHUC-
Tasi, UMEIT BIIOJIHE PAa3BUTHIH MPOPUIIb.
Yposens pH=7, copepkaHue rymyca B
naxoTHoM cJioe 2,15%, BasoBoro asora
0,098%, docdopa, kanusa 0,225 u 2,4%
cooTBeTCTBeHHO. [louBy Xxopoiwo mnepe-
MelllaJiy, VAAJWIA BCe BUAVMMbIE KOPHHU U
dayHy, npocessiv 0 pa3aMepa MeHee 2 MM
Y XpaHWJIM NPU KOMHATHOUW TeMIepaType
Jl0 MCN0JIb30BaHus. LleoiuT THNa KJIUHOM-
TUJIOMUT MecTopoxkJeHuss lllankaHait
(KazaxcTaH) ¢ MUHepaJIOTUYECKUM COCTa-
BOM KJHUHONTHUJIOAUT - 75-77% u aMMo-
¢doc (N-12%, P-52% a.8.) [lo xumMuyeckomy
coCTaBy 1eosiuT BKJo4YaeT (%): Si02-68,6;
Al;03-18,5; Ca0-8,6; Mg0-2,2; Na20-1,5.

CuHTe3 MOAMGUIITMPOBAHHOIO I€0-
JUTHOTO ynobpenus (MILY) BkirogaeT
CeyIOIHE 3TAIbIL:

- [eoJUT U ymobpeHwe aMModoc
npeJIBApUTENBHO  KOJIJIOUJJHO  HU3MeJb-
4awTca A0 pakiuu ¢ pa3MepaMu MeHee
300 HM B MJIaHETApPHOM I1IAPOBOH MeJib-

63



Arpoxummus

IlouBoBeaeHue u arpoxumus, Ne3, 2024

HUIle, TeM CaMblM HMes [JOCTAaTOYHYIO
3HEPTruI [Jid MeXaHU4YeCcKoro CIJIaB-
JIeHUs;

- B3BelIMBaHUE HeOOXOAUMOI0 KO-
JiMyecTBa LeosdTa U aMMmodoca B COOT-
BETCTBUH C }KeJIaeMbIM COOTHOLIEHUEM;
CMellMBaHUe 11e0JINTA U
yl06peHUs1 BMeCTe B CTaKaHe WM KoJibe C
JloGaBJjileHMeM [OCTaTOYHOTO KOJIMYecTBa
JleMOHU3UPOBAaHHOM BOJBI [/l CO3JaHUA
cycieH3ud B TeyeHMM 1 d4aca (gud
HOHHOI'0 06MeHa);

- paspesieHHe TBepAbld KOMILJIEKC
LIe0JIUT-yL0OpeHue OT KU KOT0 pacTBOpa;

- BBICYLIMBaHUEe MOAUPHULIUPOBAH-
Horo ynob6penus npu 160°C B TeuyeHHe
24 4acos.

CuHTe3 MOAUPUIMPOBAHHOTO I€0-
JINTHOTO Y06 peHusI IPOBOJUIICS 110 METO-
Ay van Koningsveld and Bennett [14]. [Jasa
M3y4yeHUs CTPYKTYpbl LiEOJHUTa IOCJe
cMelleHUs1 C yJO0OpPEeHHEM HCIOJIb30BaH
MeTOJ/I PEeHTTreHOBCKOW JUPpaKuuUu A
CpaBHeHMsl  CTPYKTypbl ILleoJMTa U
NOJYYEHHOTO LIEOJIMTHOrO YAO0OGpeHus IO
M3MEHEHHUsIM PEHTreHOBCKOW JudpakTo-
rpaMMbl Ha HaHOYpPOBHE C IOMOIILbIO
peHTreHoBckoi audpakuuu (Rigaku Mini-
Flex 600). JHeprogucrnepcluoHHasi CIHeK-
TPOCKONHUs BCeX 06pa3LoB MNPOBOJUJIACH
IpY [apaMeTpax CbEMKH C YCKOPSIOLIMM
HanpsibkeHueM 15 k3B u pabouyum pacc-
TosIHUEM 15 MM.

UccnepoBanus arpopU3n4IECKUX
CBOWCTB  TEeMHO-KalITaHOBOW  IOYBBI
npoBejieHbl BecHOW 2023 r. B yCJOBHUSX
[0JIEBOTO OMBITA MEPeJ] TOCEBOM OBOIHBIX
KyJIbTYp, 3aJI0)KEHHOTO B 3-KpaTHOU MOB-
TOPHOCTH. YAOOpeHUsi U Le0JUT OblIU
BHeceHbI oceHblo 2022 roja.
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PE3VYJIBTATBI U UX OBCYKAEHUE

[IpupogHble 1€ONIUTBEl TNpPEACTaB-
JIAIOT COO0M HAHONOPUCTble KPHUCTAJLIO-
rU/paTHpOBaHHblE aJIOMOCUIUKATEI, TET-
pasZpbl M3 KOTOPBIX COCTABJSIOT [AJIMH-
Hble LeN0YKU. B CTpyKType uX pelleTKH
eCcTb s4elKH, 3aHATble CBOGOJAHBIMHU
JBHKYLlMecs: MOHbl U MOJIEKYJIbl BOJBDL
[Tocne HaHoMoAuUKALMU (TepMHUYECKOU
WIM XHUMHYECKOH 006paboTKOM) mpouc-
XOAUT pa3pyllieHue [JIUHHBIX Lenoyek
aJIl0-MOCUJIMKAaTHOW CTPYKTYpbl. OZHOBpe-
MeH-HO, CBOO0OZJHO MUTPUPYIOILKE UOHBI U
MOJIEKYJIBl BOJbI U30JIMPOBAHbI OT LLE0JIH-
TOBBIX NOp. B pe3ysibTaTe cTpyKTypa 1,€0-
JIUTA, ero MopUcCTOCTb, 06'beM MOBEPXHOC-
TH U pasMepbl HAHONOPHUCTBIX 4YaCTHIL
M3MEHSITCId U MOABJAITCA  HOBbIE
HaHonopsl [15].

[losyyeHHble 3/IeKTPOHHbIE MHUKpPO-
dotorpadpuu 06pasnoB UMEWT JAOCTATOY-
Hy10 OJHOPOJHOCTb aMModoca U LeoauTa
npu yBesandeHuu B 5 000 pas, B 30 000 pas
XOpOIIO 3aMeTHbl TpaHy/bl Pa3JIUYHBIX
$opM Mpa3MepoB KPUCTAIJINYECKON CTPYK-
Typel amMmodoca (pucyHok 1). Leosut
nMeeT 6o0Jiee MOPUCTYHO CTPYKTYypy C
3aKpyIJIeHHOU oBEpPXHOCThIO. [Ipu yBesu-
yeHuu B 30 000 pa3 nocsie XUMHUYECKON U
TEpMHUYECKOW 0OpabOTKHU [JleTaTU3UPYIOT-
Csl OPUCTbIe CTPYKTYPbl, © MOXXHO Hab-
JIIOJaThb HAHOCTPYKTYPbl HWJHA KpPYIHbIE
arperayuu ueosuta. B crTpyktype MIY
MOXXHO 3aMeTUTb 3HauUTeJbHble U3MeHe-
HUSl MOBEPXHOCTH 4acTHUL. MHUKpOCTpPYyK-
Typa (popmMa U pasMep KPUCTAIHUTOB)
o6pasuoB MIY ykpynHWIHMCh NpPU YBeEJU-
yeHud B 5 000 pas, B 30 000 umeeTt
OCTpble MPOJOJIrOBaTble MPSIMOYTOJIbHbIE

dopMmbl.
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Pucynok 1 - MukpodoTorpadpuu noBepxHoCcTH 06pa3L0B,
N0JIY4YeHHBIX B pe3y/ibTaTe TepMUYECKOU U XUMUYeCKOU 06paboTKH
B BH/JIe MUKPO- U HaHoYacTuI, pH yBesindeHur 5 000 u 30 000 pas:

A. Ammodoc; B. lleosnT; B. MIIY

I[lo JaHHBIM PEHTTEeHOCTPYKTYPHOro fABJAETCA KJIMHONTHJIOJIMT, OTHOIIEHHE
aHa/M3a, OCHOBHOW ¢asou wucxomaHoro SiOz/Al;03 coctaBasert 3,8.
neosiMTa  MectopoxzaeHus  lllaHkaHai
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PucyHoK 2 - JsieMeHTHbIH cocTaB 1ieouTa (A), ammodoca (b) u
CUHTE3UPOBAHHOTO MOAUPHULIMPOBAHHOIO LIEOJUTHOTO yA06peHus (B)

B cocraBe 0OMEHHbIX KaTHOHOB
obHapyxennl Na*, K*, CaZ, Mg2+ u Fe3*, c
oosbmINM copepkanueM Caz+. KinuHonTH-
sosnut /KNazCaz(Si 9Al7)072*32H20/ umeer
MOHOKJIMHHYIO pelIeTKy C MapaMeTpaMu:
a=17,64 A; ¢=17,88 A; =740 A
f=116,300. /[pyruMu COCTaBJSIOIIUMU
SIBJIAIOTCS IJIarMOKJIa3, KBapll, reMaTHT,
TaJIbK U MYCKOBMUT. [lo pe3ysibTaTam uccie-
JIOBaHUH 3JIeMEHTHOI'0 COCTaBa 06pasIoB
(pUCYHOK 2) MOXHO OTMETHTb, UTO MOJIH-
duLMpOBaHHOE [EOJIUTHOE YA06peHHe He
yTPaTUJIO CBOUX IHUTATeJbHbIX CBOMCTB
nocjie XMMU4YeCcKON U TepMUYecKor obpa-
60Tku. KnnHonTuM01MT (11€0/IUT) OKa3aJ-
Csl MOLIHBIM pe3epBOM JJis MOIOJIHEHHS
KaJIusl U KpPeMHHUs. YCTaHOBJIEHO, YTO BeC U
aTOMHOe COJiep)KaHue OCHOBHBIX IHUTa-
TeJIbHBIX BellleCTB, Takux Kak N u P, coxpa-
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HUJIUCb B HOBOM CMeCH LIe0JIUTA U aMMO-
¢doca (pucyHok 2B). ITu pesynbraTsl uMe-
I0T 3HaYeHUe JJIs YAydllleHUus He TOJIbKO
arpoXMMHYEeCKHX, HO U arpopu3nUecKux
CBOWCTB M3y4aeMOH MOYBBHI.

B cBs3u ¢ 3TUM, OBLIO H3y4YEHO
BJIMsHUE LeosuTa U MY Ha rpaHysiomeT-
pHUYECKHH COCTaB U BOJONPOHUIIAEMOCTD
TEMHO-KaIITAHOBOU IMOYBBI.

HUccnenoBaHHble HAMHU TpeATrOpHbIE
TEMHO-KAalITAHOBble MOYBbI  ONBITHOTO
y4acTKa, pa3BUThbIe HA JIECCOBUHBIX CYT-
JINHKAaX, 10 FPaHy/JIOMETPUUECKOMY COCTa-
BY, COIJIacHO Kiaaccupukanuu KadynHckoro,
SIBJISIIOTCSA CPeAHECYTIMHUCTBIMU. TeMHO-
KalITaHOBble TMOYBbI COJIEPXKAT He3HAYH-
TeJIbHOE KOJINYEeCTBO NeCYaHbIX YaCTHI]
(Tabauna 1).
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Ta61mua 1 - 3MeHeHHUe FpaHYJIOMETPUYIECKOI'0 COCTaBa TeMHO-KalllTAHOBOM MMOYBHI B

3aBUCHMOCTH OT IpUMeEHsIEMBIX Y4,00peHU

MecTo [ny- A.CH ConepxaHue dpakyuu B % Ha aGCOJIIOTHYIO CYXyI0 IOYBY
oTbopa 6uHa % Pazmeps! ppakiuu B MM
B CM H20 TMecok Mbu1b Wn 3-x
1,0- 0,25- 0,05- 0,01- 0,005- | <0,001 | ®pak-
0,25 0,05 0,01 0,005 0,001 Iuu
<0,01
KonTtposb | 0-20 1,48 1,523 | 14,028 | 41,413 | 9,744 14,616 | 18,67 43,037
20-40 | 1,64 | 1,423 | 36,356 | 18,300 | 11,793 | 13,827 | 18,30 43,920
Leosnr, 0-20 1,82 1,609 | 18,945 | 34,223 | 10,185 | 16,704 | 18,33 45,223
2T/ra 20-40 | 194 | 1,428 | 46,359 | 7,750 9,382 15,093 | 19,98 44,463
MILY, 0-20 1,80 1,507 | 22,729 | 29,735 | 11,813 | 15,071 | 19,145 | 46,029
pacieTHast | 20-40 | 1,90 1,305 | 28,563 | 21,611 | 13,863 | 15,087 | 19,572 | 48,522
HOpMa
Cymma wyactun <0,001 MM (ma) JlnHaMuKa BOJHO-PHU3UUECKUX
cocraBiseT 18,676% u Bo3pacTaeT Npud CBOWCTB IOYBbI ABJAETCA CJIOXKHBIM H
NPUMEHEHHUH [e0JIUTA U Y06PEHHH, YTO B MHOTOTPAaHHBIM  MPOLECCOM,  KOTOPbIH

HEKOTOPBIX C/y4asiX TaKKe BHOCHUT CBOM
BKJI3J, B I'PaHy/JIOMETPUYECKUH COCTaB U
o6mue pusndeckue CBoicTBa mouBkl. Kak
BU/JHO W3 J@HHBIX Tabaunel 1, cymMma
yactuy <0,01 MM (dusnyeckas riimHa) coc-
TaBuia ot 43,037 go 48,522 u cymiecTBeH-
HO YBeJINYMBaeTCcs Npyu BHeceHUu MILY.

W3BecTHO, 4YTO BO/AONPOHUIAEMOCTD
MOYBbI MOXKET U3MEHSATHCS B 3aBUCUMOCTHU
OT ee CTPYKTYpbl, COJep>KaHUsl OpraHu-
YeCKOro BelllecTBA U INPOHHULIAEMOCTH.
Hanmpumep, HachllleHHe TMOYBbI BOJOU
MOXKET CHMXKAThb ee BOAOIPOHULIAEMOCTb, a
06paboTKa MOYBBI MU J06aBJeHHE Opra-
HUYECKUX YyJA0OpeHUH MOXKeT yaydllaTh
IPOHUIAEMOCTb.

3aBUCHUT OT MHOXecTBa (aKTOpPOB U
YCJI0BUM OKpYKalolllel cpefbl.

B Hamux ucciesoBaHUAX AJ ONpe-
JleJleHUs1 BOJIONPOHUIIAEMOCTH IOYBbI B
3aBUCHMOCTH OT NMPUMEHEHUs LIEOJUTA U
yAoOpeHUN ObLIM MpPOBeJEeHbl HCCJIe-
JIOBaHUsl, pe3y/abTaTbl KOTOPbIX MpeJ-
cTaBjieHbl B Tabsauue 2. LleonuTsl cro-
COOHBI yAep:KUBaTb BOJAYy M IMpejoc-
TaBJATb €e [0 Mepe HeO0O6XOAUMOCTH
KOPHSAIM pacTeHUH. ITO 0COGEHHO BaXKHO B
Nepuo/ibl 3aCyXd, KOTZAa pacTEeHUs] HCIbI-
TBIBAKOT AePUUUT BJArh, U B IEPUOJBI
CUJIBHBIX JOXJiel, KOrJa MOXeT HpOUC-
XOJIUTD 3aTOIJIEHHE.

Tabsmua 2 - H3MeHeHHMe BOJONPOHUIIAEMOCTH TEMHO-KAIITAHOBOM IIOYBBI B
3aBUCUMMOCTH OT IPHUMEHSIEMBIX YI06pEeHUM, MM/MUH
BapuaHTbI onbITa 1-it yac 2-1yac
KoHTpoJib 49,0 23,0
LeousuT, 2 T/ra 86,5 62,8
MLY, pacueTHass HopMa 89,2 65,1

BoponponunaeMocTs 3a 1 4ac omnbl-
Ta paBHsJach Ha KoHTpoJie 49,0 MM, a Ha
BapuaHTaxX C M[pPUMEeHEeHHWEM ILleoJIUTa U
MILLY 3HauuTeJBbHO YBeJHUYUJIACh U COCTA-

67

BuJIa 86,5 u 89,2 MM cooTBeTcTBeHHO. 1o
rpajanuy KauuHCKOro, 3Ha4yeHHs BOJO-
NPOHUIIAEMOCTH Ha KOHTPOJILHOM Ba-
pUaHTe SBJSETCA VAOBJIETBOPUTEJNbHOU.




Arpoxummus IlouBoBeaeHue u arpoxumus, Ne3, 2024

BHeceHHbIe B OYBY LI€OJUT U yA00peHUs], TakuxX (aKTOPOB, KaK THI M J03HMpPOBKaA
3HAQUUTEJIbHO Y/y4Ylllasd pa3BHUTHe KOPHe- MCIOJb3yeMOTo  ILeoJMTa, a  TaKxe
BOM CHCTeMbl OBOIIHBIX PAaCTeHUH, OKa3a- KOHKpeTHbIe NOUBEeHHbIe ycaoBus [18].
JIU TOJIOXKWUTeJIbHOe BJIMSHUE Ha BOJHO- B Hamux UCcAe[0BaHUAX B Hayale
dur3nyecKkue CBOMCTBA NOYBBHI. BEreTalMOHHOrO IepUoZa BeJMYMHA 06-
[leo Tl MMEIT 6GOJIBLIYI0 KaTHO- Iled MOPUCTOCTM Ha KOHTPOJIBHOM Ba-
HOOOMEHHYI0  CHOCOOGHOCTb, IJIOWEAJAb pHaHTe cocTaBiasaaa 59,7% B cioe MOYBbI
MOBEPXHOCTHU, MMOPUCTOCTDb U Bojoyaepxu- 0-20 cm (Ttabauna 3). OgHOCTOpOHHEe
BAWOIYI0 CIIOCOGHOCTb, YTO MOXeT MpHU- JelCTBHe LeoJuTa 06eclevyrBalo BeJsH-
BECTHU K JOJITOCPOYHBIM V/Iy4YIIEHUAM 4YHWHY [OPUCTOCTH, paBHy  63,2%.
$U3UKO-XUMUYECKUX CBOWCTB MO4YBbl. lcnosb3oBaHue MOAUGUIIMPOBAHHOIO
OpHako cienyeT OTMETUTb, YTO BJUSIHME LIEOJUTHOTO  yA06GpeHUs HOBBILIAJIO0
11eo/IMTa Ha GU3MYeCcKUe CBOMCTBA MOYBbl MOPHUCTOCTH Ha 2,1%.
MOKeT BapbUpOBaTbCA B 3aBUCUMOCTH OT

Ta6bsuna 3 - M3MeHeHHWe MOPUCTOCTH TEMHO-KAUITAHOBOW MOYBBI MOJ JeHCTBUEM
1eoJIuTa U yfo6peHuit, %

BapuaHTbI onibiTa [Topucrocts, % OTKJIOHEHUE OT
KOHTpoJs, %

KoHTposib 59,7 -

leosuT, 2 T/ra 63,2 3,5

MILY, pacdyeTHasag HOpMa 61,8 2,1

BBIBO/1bI
1. llosnlyyeHHBIe faHHBIE CBUJE€TE/Nb- BbIpallMBaHUA OBOUIHBIX KYJIbTYP.
CTBYIOT O BO3MOXHOCTH IIpUMEHEHUd 2. TeMHO-KallITAHOBBIE MOYBbI HMMe-

yIOOpeHUH, CHHTEe3UPOBAHHBIX Ha OCHOBe 0T COa/laHCUPOBAaHHBIA TIpaHy/IOMeTpH-
eosuTa W aMModoca, o06OoTralleHHbIX YeCKHH cocTaB, YTO 0OecrneyrMBaeT OITHU-
MoHaMu aMMoHus U ¢docdopa gus MaJibHbl€e YCJI0BUS AJIs1 pOCTa PACTEHUH.

JaHHas pa6oTa BbimosHeHa no mpoekTty: AP13068349 «Pa3paboTka nmpueMoB
HOBbILIEHUS NpPOAYKTUBHOCTH OBOLIHBIX  KYJBTYp nyTeM IpHMeHeHHUs
HaHOMOAMPHULIMPOBAHHOIO LIeOJIMTHOIO YA,00peHHUs Ha 10To-BocToke KasaxcTaHa.
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E.C. AbunpgaeB?, A.A. 3aKkueBa?

KA3AKCTAHHBIH OHTYCTIK-IIBIFBICHI TAY AJ1/Ibl AUMAFBIHBIH KYHTIPT
KAPA-KOHBIP TOIIBIPAKTAPBIHBIH, ATPOOU3UKAJIBIK KACUETTEPIHE HEOJIUT IIEH
MOJAUDUINPJIEHTEH HEOJIUT TEBIHAUTKBILITAPBIHBIH, o CEPI
1Kazak yammolk azpap.ibik 3epmmey yHugepcumemi, 050021, Aamamel,
A6aii daHFuLibl 8, KazakcmaH, *e-mail: shm.aigerim@mail.ru
2«Cemell KanacwiHbiH [llakapim ambiHdaFsl yHUgepcumemi» KeAK,
071412, Cemeli, Crunku keweci 20 A, Kazakcmat, e-mail: araisyly@mail.ru

Tabufu 1LE0JUTTEP aybll IlIapyallbLIbIFbIHAA Jepbec TbIHAWTKBILI peTiHJe >XoHe
MHUHEpa//Ibl >KOHEe OpPraHUKaJ/bIK TbIHAUTKBIIITAP KOCHAaJApbIHbIH 066Jiri peTiHae KeHiHeH
Ko/AaHbl1aJbl. TaGUFU LIeOJIUTTED - OYJ KpUCTaN/ bl KeyeKTi rujpaTTalfaH aJloMOCHIUKATTap.
lllaHKaHail KeH OpHBIHJAAFbl LEOJUTTI HaHoeJlleMJepre JAeiliH aucnepcti amMmodocneH
XUMUSJIBIK )KOHE TePMHUSJIbIK 6HJIey apKbLJIbl MAaKpPO- YKOHE MUKPO3JIEMEeHTTEPMeH 6albIThIIFaH
y3aK acep eTeTiH MOAMUIUPJIEHTH [EOJUTTIK ThIHAUTKBII albIH/bL. YKaHa ThIHAWTKBIIITHIH
MOpQOIOrusiCbl MeH 3JIEMEHTTIK KypaMbl PeHTreHJIiK Audpaxuuss KeMeriMeH 3epTTesfi.
Tonblpakka MHUHEPaNJbIK TBhIHAWUTKbIIITAPDMEH KOCBLIFAH I[€OJIUT KYHTIpT-Kapa KOHBbIP
TONBIPaKbIH arpoU3uKalbIK KaCHeTTePiHiH )KaKcapyblHa CENTiriH Turiseni.

TytiiHOI ce3dep: 11e0JUT, MUHEPaJIAbl THIHAUTKBIIITAP, 3JIeMEHTTIK KypaMbl, KYHTipT Kapa
KOHBIP TONbIPAK, FPaHy/JI0MeTPUSJIbIK KypaM, Cy OTKI3TILITIK.

SUMMARY
T.K. Vassilina?, A.M. Balgabaev?, A.M. Shibikeyeval*,
E.S. Abyldayev?, A. Zakiyeva?
EFFECTIVENESS OF USE OF ZEOLITE IN VEGETABLE GROWING IN THE FOOTDOWN
ZONE OF SOUTHEAST KAZAKHSTAN
1Kazakh National Agrarian Research University
050021 Almaty, Abay avenue, 8, Kazakhstan, *e-mail: shm.aigerim@mail.ru
2NJSK «Shakarim University of Semey», 071412, Semey, Glinki str., 20 A,
Kazakhstan, e-mail: araisyly@mail.ru

Natural zeolites are widely used in agriculture both as independent fertilizers and as part
of mixtures of mineral and organic fertilizers. Natural zeolites are crystalline nanoporous
hydrated aluminosilicates. A modified zeolite fertilizer of prolonged action, enriched with macro-
and microelements, was obtained by chemical and thermal Treatment of zeolite from the
Shankanai deposit with ammophos dispersed to nanoscale sizes. The morphology and elemental
composition of the new fertilizer were studied by X-ray diffraction. Zeolite introduced into the soil
with mineral fertilizers leads to an improvement in the agrophysical properties of dark chestnut
soil.

Key words: zeolite, mineral fertilizers, elemental composition, dark chestnut soil,
granulometric composition, water permeability.
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MINERAL NUTRITION OPTIMIZATION FOR APPLE TREES BY FERTIGATION TO
ENHANCE PRODUCTIVITY AND FRUIT QUALITY IN INTENSIVE ORCHARDS OF
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e-mail: malimbaeval903@yandex.ru

3”V.Dokuchaev Soil Science Institute’, FRC, 119017, Moscow, Pyzhevskiy lane,7, Russia,
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Abstract. In response to Kazakhstan's priority of enhancing food security and reducing fruit
imports, this study investigates the efficacy of different fertilization methods on the yield, fruit
quality, and economic performance of intensive apple orchards. Given the increasing area of apple
cultivation in Kazakhstan, optimizing fertilization practices is crucial for maximizing production
and ensuring sustainability.: The study aims to evaluate the impact of three fertilization methods-
existing technology without NPK, NPK incorporation into the soil, and fertigation-on the yield and
quality of Geromini apple trees grown on dwarf M9 rootstocks. The research also assesses the
economic efficiency of each method. Conducted from 2019 to 2022 in Turkestan, Kazakhstan, the
study employed a randomized block design with four replications for each fertilization Treatment.
Key parameters measured included fruit yield, quality (sugar content, dry matter, firmness),
macroelement uptake (nitrogen, phosphorus, potassium), and economic metrics. Fertigation
emerged as the most effective method, resulting in the highest average gross yield (30.6 t/ha),
marketable yield (28.7 t/ha), and fruit quality metrics, including sugar content (24.1%) and
average fruit weight. Fertigation also demonstrated superior macroelement uptake, with the
highest levels of nitrogen, phosphorus, and potassium. Economically, fertigation proved to be the
most cost-effective method, providing a favorable return on investment compared to soil
incorporation and traditional fertilization methods. The study concludes that fertigation
significantly enhances both the yield and quality of apples while optimizing economic returns.
This method’s efficiency in nutrient delivery and uptake positions it as the most advantageous
practice for intensive apple orchards. Further research is recommended to refine fertigation
techniques and explore sustainable practices for long-term orchard productivity.

Key words: apple orchards, yield optimization, fruit quality, fertigation, macronutrient
uptake, intensive cultivation.

INTRODUCTION been an increase in areas allocated to fruit

Food security and the ability to crops; however, there has been a little
provide the population with fruit is of study of the mineral nutrition of perennial
national wide priority. According to the plantations and soil fertility under them so
Bureau of national statistics in Kazakhstan far [3-6].
consumption of apple is 268 thousand tons The average duration of apple tree
per year, and about 90 thousand tons of fruiting in extensive orchards is 25 years,
them is imported. In the country, its per for the intensive orchards up to 15 years. In
capita consumption is 13.4 kg per year [1], extensive orchards tree feeding area is
exceeding the world average in the worldis much more than in intensive orchards,
12.2 kg. [2]. which averaged 2500-2800 trees per

Over the last 14 years in the South hectare. As literature sources documented,

and Southeast of Kazakhstan, there has the yield of an intensive apple orchard
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increases in the first 3-5 years and reaches
a maximum in the 5th-15th year of the
orchard's life, gradually decreasing with
aging [7]. In horticulture in Kazakhstan,
the problems of optimizing mineral nutri-
tion of apple orchards, including intensive
ones, require solutions in terms of impro-
ving plant nutrition, allowing increasing
the yield and quality of products. This
article presents the results of a compara-

tive study of two modes of mineral nutri-
tion of apple trees in intensive orchards.
MATERIALS AND METHODS

Over the 2019-2022 an field investi-
gations in intensive orchards were conduc-
ted at “Kentau” LLP, Shakpak-baba village,
Tulkubas district, Turkestan region, at the
coordinates of 42°29'57.8"N and 70°
29'47.2"E on 940-1028 meters above the
see level (figure 1).

Kentau LLP

Figure 1 - Experimental plots site location

The prevailing climate in the area is
continental, characterized by hot and dry
summers. The sum of active temperatures
is 3900-5100°C, with an annual heat accu-
mu lation index ranging 120-135 kcal/cm?.
Precipitation is limited, varying 190-
420 mm annually, with approximately 240-
300 days experiencing air temperatures
above 10°C [8].

The soil type under the research
plots represents a vertical zonation of
mountainous regions, displaying a dark
grey color comprised of the upper A hori-
zon, A+B horizons with a few humus con-
tent and thickness, and features a marked
transition to gravelly and pebbly deposits
displaying a clumpy-granular structure.
Theinitial soil fertility characteristics under
the apple orchard are presented in table 1.

Table 1 - The initial soil fertility characteristics under the apple orchard plots

Organic matter (humus), % 1.54-2.11
pH, water 7.4-7.8
Ammonium nitrogen, mg/kg 5.5-6.5
Nitrate nitrogen, mg/kg 7.4-10.7
Available phosphorus, mg/kg 15.6-25.2
Exchangeable potassium, mg/kg 162-275
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The intensive apple orchard was
cultivated on a trellis culture with a height
of 2.2m and a tree-planting scheme of 1 x
3.5m. The seedlings used were featured
frost-resistant variety ‘Jerominee’ of
French origin, from Mondial Fruit Selection
SARL, with fruits of unusual flesh color,
grafted onto dwarf scion M9 in 2014. Jero-
minee (Malus domestica) belongs to the
Red Delicious group, derived in the process

of mutation of Early Red One (Erovan)
variety known for more than 30 years. The
crown is rounded, medium dense. The ave-
rage weight of an apple is 170-190 grams,
the content of sugars - 15.5%, titratable
acids - 0.51%, ascorbic acid - 6.0 mg/100g,
P-active substances - 130 mg/100g [9].
The experiment plot includes three
treatments with varying nutrition regime
replicated four times (figure 2, table 2).

P

Treatment 1-1 Treatment 2-1 Treatment 3-1 Treatment 1-4

\ ¥ NPK
%
J
Treatment 3-3 Treatment 1-2 Treatment 2-2 Treatment 3-2
NPK \ NPK
Y
41-
O J
Treatment 2-4 Treatment 3-4 Treatment 1-3 Treatment 2-3
\ - NPK \ i
2, 2

N ) J

Figure 2 - Experimental design: Treatment-1 - Control (without NPK);
Treatment-2 - NPK incorporating with soil; Treatment-2 - NPK through fertigation

Table 2 - Experiment scheme 2019-2022

Method of fertilizer application

Fertilizer doses, kg a.i./ha

Treatment 1 - Control - without NPK NOPOKO
Treatment 2 - NPK incorporating with soil N82P54K97
Treatment 3 - NPK through fertigation N52P36K91

The aim of the study was to obtain
targeted apple yield without harming the
environment. Based on the standard kemo-
val of nutrients by 1 ton of apples (with the

corresponding by-products), NPK doses
were calculated for both soil application
(Treatment 2) and for application through
fertigation (Treatment 3) (table 3).
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Table 3 - Calculation of fertilizer doses for the targeted apple yield

Indi Measure- 2019-2022
ndicators ment unit N | P | K
Tratment 2
Removal ofputrlents by 1 ton of apples (with the ke 33 11 48
corresponding by-products)
Observed apple fruit yield without fertilizers t/ha 15,0
Targeted increase in apple yield per hectare t/ha 10,0
Removal of nutrients by yield increase kg 32,7 10,7 48,3
Generalized coefficient of nutrient uptake from fertilizers % 40,0 20,0 50,0
N eed.e(.i fertilizers to appl.y taking into account the ke/ha 82 54 97
coefficient of use, kg of a.i.
Tratment 3

Removal ofputrlents by 1 ton of apples (with the ke 33 11 4.8
corresponding by-products)
Observed apple fruit yield without fertilizers t/ha 15,0
Targeted increase in apple yield per hectare t/ha 15,0
Removal of nutrients by yield increase kg 49,1 16,1 72,5
Generalized coefficient of nutrient uptake from fertilizers % 95,0 45,0 80,0
Need.ecll fertilizers to appl.y taking into account the ke/ha 52 36 91
coefficient of use, kg of a.i.

At determining fertilizer doses, we
used the data on the removal of mineral
nutrition elements given in the reference
manual [10]. At the application of fertili-
zers by different methods the coefficients
of nutrient uptake varied and were as follo-
ws: for soil incorporation: nitrogen - 40%,
phosphorus -20% and potassium - 50%, for
fertigation: nitrogen - 95%, phosphorus -
45% and potassium - 80% [11].

Based on the observed apple fruit
yield without fertilizers in 2018 made
15 t/ha, in 2019-2022 the fertilizer doses
were calculated to increase the yield by 10
and 15 t/ha, for Treatment 2 and Treat-
ment 3, respectively.

In Treatment 2 phosphorus and po-
tassium fertilizers were applied in autumn,
the entire dose of nitrogen fertilizers was
incorporated into the soil in early spring to
adepth of 12-16 cm [12].

In Treatment 3 nitrogen, phosphorus
and potassium fertilizers were applied in
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accordance with the accepted nutrition
regimes for fertigation at the “Kentau”LLP
[13-19].

Research methodology. The studies
were conducted according to the methodo-
logical guidelines for setting and conduc-
ting experiments with fertilizers in fruit
and berry plantations [20]. Biometric ob-
servations and records related to the grow-
th and productivity of plantations were
conducted according to the methodological
guidelines for agrotechnical experiments
with fruit and berry crops [21].

Measurements and record keeping.
The number of fruits after mass drop of
ovaries and fruits was counted visually on
all counted plants in all replications. The
perimeter of the tree trunk was measured
with measuring tape at a height of 20-25
cm from the soil surface in the fall, after the
end of vegetation.

Sampling and analysis. Fruit samples
were taken at harvest time and removal
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from storage for evaluation of keeping qua-
lity. Soil samples for agrochemical charac-
teristics were taken in the second decade
of August 2018; laboratory analyses for
humus content, pH, nitrate and ammonium
nitrogen, available phosphorus, mobile
potassium were determined by accepted
methods in laboratory practices [13-19].

Fruit yield and its keeping quality
measurements. At harvest time and during
storage fruit measurements, keeping
quality, dry matter and total sugar content
were determined [22, 23].

RESULTS AND DISCUSSIONS

According to the four year research,
the following resultswere obtained (table 4).

Table 4 - Biometric and yield characteristics of apple trees depending on the method of

fertilizer application

Fertilizer options Number of | Average Gross Marketab- | Marketabili
fruits, per weight of | yield, t/ha le yield, ty, %
tree fruit, g t/ha

2019
Treatment 1 59,0 90,6 15,2 4,8 31,8
Treatment 2 59,8 142,9 24,4 19,6 80,2
Treatment 3 63,6 161,3 29,3 27,1 92,7
LSDO5 1,9 4,5 0,9 0,8

2020
Treatment 1 58,3 87,9 14,7 4,7 32,1
Treatment 2 61,0 142,5 24,9 19,8 79,5
Treatment 3 63,0 167,6 30,2 28,3 93,7
LSDO5 2,7 5.3 1,4 1,2

2021
Treatment 1 58,9 83,9 14,1 2,8 19,8
Treatment 2 60,9 140,5 24,5 19,2 78,7
Treatment 3 62,0 172,1 30,5 28,7 94,1
LSDO5 1,7 2,9 0,6 0,5

2022
Treatment 1 57,6 82,8 13,6 2,4 17,5
Treatment 2 62,2 142,1 25,2 19,6 77,7
Treatment 3 63,4 179,0 32,4 30,9 95,3
LSDO5 2,0 2,4 1,3 0,8

Average for 2019-2022

Treatment 1 58,5 86,3 14,4 3,7 25,3
Treatment 2 61,0 142,0 24,7 19,6 79,0
Treatment 3 63,0 170,0 30,6 28,7 93,9
LSDO5 1,7-2,7 2,4-5,3 0,6-1,4 0,5-1,2

According to table 4, the highest
number of fruits was recorded with the use
of mineral nutrition through fertigation,
averaging 63.0 fruits per tree over the
entire study period. This figure is 4.5 fruits
higher compared to the control, where only
drip irrigation and foliar micronutrient
fertilization were applied (58.5 fruits per
tree). The increase in fruit number with
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fertigation is likely due to more uniform
and effective nutrient distribution in the
root zone, ensuring continuous access to
macro- and micronutrients during the
growing season [24].

A significant increase in the average
fruit mass was observed with mineral
nutrition through fertigation—170.0 g
compared to 86.3 g under drip irrigation
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with foliar micronutrient fertilization. The
fruit mass nearly doubled, which can be
attributed to the higher availability of
nutrients and optimized water
management during fertigation. Fertilizer
application via fertigation ensures an
optimal nutrient level during critical
phases of fruit formation, leading to larger
fruit sizes [25].

Gross yield with fertigation reached
30.6 t/ha, which is 16.2 t/ha higher
compared to the control (14.4 t/ha). A
similar trend is seen in marketable yield-
28.7 t/ha versus 3.7 t/ha in the control.
This is likely due to increased productivity
from Dbetter plant nutrition with
macroelements, as well as a reduction in
losses from low-quality fruit drop. The
variant involving fertilizer incorporation
into the soil also showed a significant yield

increase, though less  pronounced
compared to fertigation [26].
The highest percentage of

marketable yield was recorded with
fertigation (93.9%), whereas under drip
irrigation with foliar micronutrient
fertilization, this figure was only 25.3%.
Clearly, fertigation not only increases total
yield but also significantly improves fruit
quality. This could be explained by the fact

that fertigation supplies nutrients to the
plants at optimal phases of fruit formation
and ripening, positively affecting their
appearance and transportability.

The Least Significant Difference
(LSDO5) indicates that the differences in
yield and fruit quality between fertilization
methods are statistically significant. For
example, the difference in gross yield
between fertigation and drip irrigation
exceeds the LSDO5 threshold (0.6-1.4 t/ha),
confirming the reliability of the results and
suggesting that fertigation has a
substantial positive impact on yield.

Based on the data, it can be
hypothesized that mineral nutrition
through fertigation is the most optimal
strategy for intensifying apple orchards
under the conditions of this experiment.
This is explained not only by the higher
gross and marketable yields but also by the
increased average fruit mass, which may
result from more efficient macroelement
absorption during key growth and
development stages. Future research may
focus on elucidating the mechanisms
behind the improved biometric and yield
characteristics with fertigation, as well as
on developing optimal mineral nutrition
rates for each stage of the growing season.

Table 5 - Fruit quality of apple fruits depending on the method of fertilizer application,

2019-2022
Fertilizer option Dry matter, % * Sugar content of * keeping quality,
fruits, % %
Treatment 1 13,8 17,4 14,5
Treatment 2 14,9 23,2 16,5
Treatment 3 14,7 24,1 16,3
LSDO5 0,3-0,7 1,1 0,4

* - Data for 2022

According to table 5, the study on
apple fruit quality based on various fertili-
zation methods was conducted using para-
meters such as dry matter content, sugar
content, and fruit firmness. A more
detailed description of the methodology for
determining nutrients in soil and plant
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material is given in a previously published
article [27]. The data obtained provide
insights into the impact of each method on
these parameters [22, 23].

The content of dry matter in the
fruits varied depending on the fertilization
method. The highest values were observed
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with the second method, which involves
the incorporation of mineral nutrients into
the soil (14.9%). This figure exceeds the
control (13.8%) by 1.1%, suggesting a
deeper penetration and uptake of nutrients
by the plants with this method. The third
method (fertilization through fertigation)
showed results close to the second method
(14.7%), indicating comparable effective-
ness. It is hypothesized that the increased
dry matter content with fertilization is
associated with improved conditions for
the accumulation of carbohydrates and
other metabolites in the fruit, making them
denser and more nutritious.

The highest sugar content was
recorded with the third method (fertiga-
tion), reaching 24.1%. This result is 6.7%
higher than the control (17.4%). The
second method also showed a significant
increase in sugar level — 23.2%. The high
sugar content can be attributed to fertiga-
tion's ability to provide a uniform and con-
tinuous supply of macro- and micronut-
rients, especially potassium, which plays a
crucial role in carbohydrate synthesis and
accumulation. The LSDO5 for sugar content
is 1.1%, confirming a statistically signifi-
cant difference between fertilization met-
hods. This suggests that both fertigation
and soil incorporation of mineral fertilizers
significantly enhance the taste quality of
the fruit due to increased sugar content.

30,0
25,0
20,0
15,0
10,0

5,0

0,0
Treatment 1

== Total uptake by fiuits, kg/ha

Treatment 2

The firmness of the fruits, which
reflects their ability to maintain quality
during storage, was highest with the se-
cond method — 16.5%. The third method
(fertigation) showed similar results
(16.3%), slightly lower than the second
method. Drip irrigation with foliar micro-
nutrient fertilization resulted in the lowest
firmness — 14.5%. This may be related to
the fact that optimal nutrition through the
root system, particularly with elements
such as calcium and magnesium, positively
impacts the strength of fruit cell walls,
increasing their resistance to mechanical
damage and biochemical changes during
storage. The LSDO5 for firmness is 0.4%,
indicating significant differences between
the fertilization methods.

Based on the data, it can be conclu-
ded that the use of mineral fertilizers,
whether incorporated into the soil or ap-
plied through fertigation, positively affects
apple fruit quality. Specifically, these met-
hods contribute to increased sugar and dry
matter content in the fruits, as well as
improved firmness. Fertigation demonstra-
ted the highest sugar content, suggesting a
need for further research to optimize this
method for enhancing plant nutrition and
productivity.

The analysis of macroelement uptake
yielded the figures 3-5:

Treatment 3

Uptake with 1 ton of fruits, kg/ha

Figure 3 - Nitrogen uptake with fruit from one hectare and content
in one ton of crop
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Total nitrogen uptake in the fruits
per hectare varied significantly depending
on the applied fertilization method. Treat-
ment 1, representing the existing techno-
logy without NPK, showed a nitrogen
uptake of 8.9 kg/ha. Treatment 2, which
involved NPK incorporation into the soil,
exhibited an increased nitrogen uptake of

8,0
7,0
6,0
5,0
4,0
3,0
2,0

1,0

0,0
Treatment 1

== Total uptake by fruits, kg/ha

Treatment 2

18.4 kg/ha. The highest nitrogen uptake
was recorded for Treatment 3, where NPK
was applied via fertigation, amounting to
26.9 kg/ha. These results indicate that the
fertigation method provides the most effec-
tive nitrogen uptake, while soil incorpo-
ration also significantly improves nitrogen
uptake compared to theexisting technology.

0,3

0,2

Treatment 3

Uptake with 1 ton of fruits, kg/ha

Figure 4 - Phosphorus uptake with fruit from one hectare and content
in one ton of crop

Phosphorus uptake analysis revealed
that Treatment 1, without NPK, had a total
phosphorus uptake of 2.0 kg/ha. In Treat-
ment 2, with NPK incorporated into the
soil, the uptake increased to 4.4 kg/ha. The
highest phosphorus uptake was observed
in Treatment 3, with NPK applied via ferti-
gation, reaching 6.7 kg/ha. These findings
highlight that the fertigation method faci-
litates the most efficient phosphorus up-
take, surpassing the effectiveness of the
other two methods.

For potassium, the results showed
that Treatment 1, with traditional
fertilization, had a potassium uptake of
23.6 kg/ha. Treatment 2, involving NPK
incorporation into the soil, resulted in an
increased potassium uptake of 50.9 kg/ha.
The highest potassium uptake was recor-
ded for Treatment 3, with NPK applied via
fertigation, amounting to 53.9 kg/ha. These
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data indicate that fertigation is the most
effective method for potassium uptake,
although soil incorporation also signifi-
cantly increases uptake compared to the
existing technology [28-30].

The study results demonstrate that
fertilization methods have a substantial
impact on macroelement uptake in apple
tree fruits. Fertigation showed the highest
efficiency for nitrogen, phosphorus, and
potassium uptake compared to traditional
fertilization methods. These findings
underscore the advantages of employing
fertigation in intensive apple orchards to
optimize macroelement uptake and
enhance orchard productivity.

The evaluation focuses on total costs,
gross income, net income, cost price per
kilogram, profitability, and economic
efficiency. The results are summarized in
table 6.
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Figure 5 - Potassium uptake with fruit from one hectare and content
in one ton of crop

Table 6 - Economic efficiency of fertilizer application methods on apple trees

Fertilizer options | 2019 | 2020 | 2021 | 2022 | Mean for 2019-2022
Total costs, thousand tenge/ha

Treatment 1 407,64 401,96 395,96 390,41 398,99

Treatment 2 2637,29 2582,95 2583,60 2592,22 2599,01

Treatment 3 1754,37 1871,73 1992,51 2014,04 1908,16

Gross income from marketable crop, thousand tenge/ha

Treatment 1 2345,47 2539,04 2081,05 1896,07 2215,41

Treatment 2 5767,34 7624,89 7064,30 6941,06 6849,39

Treatment 3 7534,62 9432,37 9929,62 10195,86 9273,12

Net income, thousand tenge/ha

Treatment 1 1937,83 2137,09 2081,05 1505,66 191541

Treatment 2 3130,05 5041,94 7064,30 4348,84 4896,28

Treatment 3 5780,25 7560,64 9929,62 8181,82 7863,08

Cost price, tenge/kg

Treatment 1 26,77 27,43 28,07 28,70 27,74

Treatment 2 108,07 105,84 105,62 132,06 112,90

Treatment 3 59,96 62,04 65,38 62,10 62,37

Profitability, %

Treatment 1 475,38 118,68 195,20 385,66 293,73

Treatment 2 118,68 329,48 403,94 167,76 254,97

Treatment 3 329,48 531,67 425,57 406,24 423,24

Economic efficiency vs to control, thousand tenge/ha

Treatment 1 - - - -

Treatment 2 1192,21 2904,85 2795,61 2843,18 2433,96

Treatment 3 3842,42 5423,55 6252,02 6676,16 5548,54
Economic efficiency of fertigation vs to soil incorporation, thousand tenge/ha

Treatment 2 - - - - -

Treatment 3 2650,21 2518,70 3456,41 3832,98 3114,57

Payback of fertilizers by apple fruit yield, kg/kg

Treatment 1 - - - - -

Treatment 2 39,4 43,8 44,4 50,0 44,4

Treatment 3 78,4 86,7 91,5 105,2 90,4
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As shown in table 6 total costs per
hectare exhibit notable variations among
the treatments. Treatment 1 incurs the
lowest average cost of 398.99 thousand
tenge per hectare. This reflects its cost-
efficient approach due to the absence of
NPK fertilizers. Treatment 2 demonstrates
significantly higher average costs of
2599.01 thousand tenge per hectare,
indicative of the substantial expenses
associated with NPK incorporation into the
soil. Treatment 3 shows an intermediate
cost profile, averaging 1908.16 thousand
tenge per hectare. The increasing trend in
costs over the years suggests rising
expenses related to fertigation technology.

Gross income from commercial
harvests is highest for Treatment 3, with an
average of 9273.12 thousand tenge per
hectare. This reflects the enhanced revenue
generation capabilities attributed to the
efficacy of fertigation. Treatment 2 also
yields substantial gross income, averaging
6849.39 thousand tenge per hectare, due to
the benefits of NPK incorporation.
Treatment 1 generates the lowest average
gross income of 2215.41 thousand tenge
per hectare, consistent with its lower cost
and reduced yield efficiency.

Net income further highlights the
financial performance of each Treatment.
Treatment 3 leads with the highest average
net income of 7863.08 thousand tenge per
hectare, underscoring its  superior
profitability = despite  higher  costs.
Treatment 2 achieves an average net
income of 4896.28 thousand tenge per
hectare, reflecting significant financial
returns, though lower than Treatment 3.
Treatment 1 has the lowest average net
income at 1915.41 thousand tenge per
hectare, demonstrating lower profitability
due to its minimal cost structure.

The cost price per kilogram of fruit is
lowest for Treatment 1, averaging
27.74 tenge/kg, indicating cost-effective
production. Treatment 3 has a moderate
average cost price of 62.37 tenge/kg,
balancing higher costs with improved pro-
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duction efficiency. Treatment 2 exhibits the
highest cost price of 112.90 tenge/kg,
reflecting the significant expenditures on
NPK incorporation and its impact on cost
efficiency.

Profitability percentages reveal the
financial efficacy of each treatment. Treat-
ment 3 exhibits the highest average pro-
fitability of 423.24%, highlighting its su-
perior economic performance relative to
the other treatments. Treatment 2 shows
an average profitability of 254.97%, demo-
nstrating considerable financial returns,
albeit lower than Treatment 3. Treatment 1
has the lowest average profitability of
293.73%, reflecting its lower net income
despite cost-effective production.

Treatment 3 demonstrates the
highest economic efficiency relative to the
control, with an average value of 5548.54
thousand tenge per hectare. This indicates
the most substantial economic benefit
derived from fertigation. Treatment 2 also
shows significant economic efficiency with
an average of 2433.96 thousand tenge per
hectare. Treatment 1 lacks data for
comparison against the control and thus is
excluded from this metric.

Treatment 3 displays an average
economic efficiency of 3114.57 thousand
tenge per hectare relative to fertigation,
highlighting a strong return on investment
for this method. The efficiency of using
fertilizers with incorporation into the soil,
compared to fertigation, is  well
demonstrated by the results of the payback
of the applied fertilizers; the latter turned
out to be 2 times more efficient in terms of
the payback of a unit of applied fertilizers
by apple tree fruit products [31].

The economic evaluation of the
fertilization treatments reveals that
Treatment 3, utilizing fertigation, offers the
highest net income and profitability over
the four-year period, despite its higher
costs compared to Treatment 1. While
Treatment 2 shows a higher net income
than Treatment 1, its significantly higher
cost price per kilogram impacts its cost
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efficiency. Treatment 1, with its lower costs
and cost price, results in the lowest net
income. Overall, Treatment 3 provides the
most favorable economic outcome,
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effectively balancing higher initial costs
superior returns, thus offering
significant advantages in intensive apple
orchard management.
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Figure 6 - Economic efficiency of fertilizer application methods on apple trees
(average for 2019-2022)

The analysis included total costs, net
income, and the cost price per kilogram of
fruit for each treatment. The results are
summarized in figure 6.

The analysis reveals significant varia-
tions in total costs among the Treatments.
Treatment 1, which utilizes the existing
technology without NPK, incurs the lowest
cost of 399.0 thousand tenge per hectare.
In contrast, Treatment 2, involving NPK
incorporation into the soil, results in a sub-
stantial increase in total costs to 2599.0
thousand tenge per hectare. Treatment 3,
which employs fertigation, incurs a cost of
1908.2 thousand tenge per hectare, posi-
tioning it between Treatments 1 and 2 in
terms of expenditure. The higher costs
associated with Treatments 2 and 3 reflect
the additional input and application costs
compared to Treatment 1.

Net income varies markedly between
the treatments. Treatment 1 yields a net in-
come of 1915.4 thousand tenge per hecta-
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re, indicating a positive financial return
given its relatively low cost structure.
Treatment 2 generates a higher net income
of 4896.3 thousand tenge per hectare,
attributed to increased yields and higher
market value of the produce, despite the
elevated costs. Treatment 3 achieves the
highest net income of 7863.1 thousand ten-
ge per hectare. This suggests that, while
the costs are higher compared to Treat-
ment 1, the returns from fertigation are
significantly superior, leading to the
highest profitability.

The cost price per kilogram of fruit
provides additional insight into production
efficiency. Treatment 1 exhibits the lowest
cost price of 27.7 tenge per kilogram, ref-
lecting its cost-effective production pro-
cess. Conversely, Treatment 2 has a conside
-rably higher cost price of 112.9 tenge per
kilogram, due to the increased total costs
associated with soil incorporation of NPK.
This higher cost price indicates lower
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production efficiency relative to net inco-
me. Treatment 3 presents an intermediate
cost price of 62.4 tenge per kilogram, ba-
lancing higher costs withimproved produc-
tion efficiency compared to Treatment 2.

The economic analysis demonstrates
that Treatment 3, utilizing fertigation,
provides the highest net income despite its
higher total costs relative to Treatment 1.
While Treatment 2 yields a higher net
income than Treatment 1, its significantly
higher cost price per kilogram diminishes
its cost efficiency. Treatment 1, although
the least expensive in terms of both total
costs and cost price, results in lower net
income. Overall, Treatment 3 offers the
most favorable economic outcome,
effectively balancing higher initial costs
with superior returns.

CONCLUSIONS

This study evaluated the impact of
different fertilization methods on the yield,
fruit quality, and economic performance of
intensive apple orchards. The experimental
data revealed significant differences in
both agricultural and economic metrics
across the three fertilization treatments:
existing technology without NPK, NPK
incorporation into the soil, and fertigation.

Yield and Fruit Quality. Fertigation
consistently outperformed other methods
in terms of fruit yield and quality. The
highest average yield, both gross and
marketable, was achieved with fertigation,
reaching 30.6 t/ha and 28.7 t/ha
respectively. This method also resulted in
the highest number of fruits per tree and
the largest average fruit weight. These
findings highlight fertigation's superior
capability in delivering nutrients directly to
the root zone, optimizing nutrient uptake,
and ultimately enhancing fruit production.

In terms of fruit quality, fertigation
yielded the highest sugar content (24.1%)
and comparable dry matter content
(14.7%) to the soil incorporation method.
These results suggest that fertigation
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provides a more consistent supply of
nutrients, particularly potassium, which is
crucial for carbohydrate accumulation and
fruit sweetness. However, soil incor-
poration also showed substantial benefits
in dry matter content and fruit firmness.

Macroelements Uptake. The analysis
of macroelement uptake demonstrated that
fertigation was the most effective method
for nitrogen, phosphorus, and potassium
uptake. Specifically, nitrogen uptake was
26.9 kg/ha, phosphorus was 6.7 kg/ha, and
potassium was 539 kg/ha under
fertigation.  This  enhanced uptake
underlines fertigation's efficiency in delive-
ring essential nutrients directly to the
plants, leading to improved growth and
productivity.

Economic Performance. Economical-
ly, fertigation proved to be the most cost-
effective method, despite its higher initial
investment compared to soil incorporation.
The lower cost price per kilogram and
higher net income under fertigation under-
score its economic viability. The significant
increase in gross income and profitability,
coupled with lower production costs,
suggests that fertigation provides a favo-
rable return on investment compared to
traditional methods.

Overall Implications. The results of
this study suggest that fertigation is the
most advantageous fertilization method for
intensive apple orchards, offering superior
yield, fruit quality, and economic efficiency.
The method's effectiveness in nutrient
delivery and uptake, coupled with its
positive impact on fruit characteristics and
overall orchard profitability, makes it a
valuable practice for optimizing apple
production.

Future research should focus on
refining fertigation techniques, exploring
optimal nutrient combinations, and asses-
sing long-term sustainability to further
enhance the productivity and economic
viability of intensive apple orchards.



Arpoxummus IlouBoBeaeHue u arpoxumus, Ne3, 2024

REFERENCES

1. Bolatova ZH. B. Proizvodstvo yablok v Kazakhstane: ustoychivoye razvitiye otras-
li //Ekonomika i ekologiya territorial'nykh obrazovaniy. - 2022. - T. 6. - Ne 3. - S. 33-40.

2. [Electronic resource]: Crop production statistics. Access mode: http://fao-
stat.fao.org, Accessed: May 2022, free.

3. Asylbek A. M. i dr. Rasprostraneniye gribov rodov Nectria i Neonectria na yugo-
vostoke Kazakhstana// Problemy botaniki Yuzhnoy Sibiri i Mongolii. - 2023. - T. 22.
-Ne1.-S.21-25.

4. Nurmuratuly T. i dr. Genofond mestnykh i starodavnikh sortov yabloni, grushi,
abrikosa i vinograda na yuge i yugo-vostoke Kazakhstana. - 2012.

5. Sagitov A. O. i dr. Rezul'taty ispytaniy integrirovannogo kompleksa zashchity
yabloni ot dominantnykh vidov vrediteley na yugo-vostoke Kazakhstana// Plodovodstvo
i yagodovodstvo Rossii. - 2013. - T. 36. - Ne 2. - S. 155-160.

6. Zhandybayev O., Malimbayeva A., Zhumabayeva R. Review of modern methods
for optimizing apple mineral nutrition to increase yield and fruit preservaation//
Pochvovedeniye i agrokhimiya. - 2024. - Ne 2. - C. 78-93.

7. Goossens Y. et al. Life cycle assessment (LCA) for apple orchard production
systems including low and high productive years in conventional, integrated and organic
farms// Agricultural Systems. - 2017. - T. 153. - C. 81-93.

8. Agroklimaticheskiy spravochnik po Yuzhno-Kazakhstanskoy oblasti [Tekst] /
Otv.red.R.D.Kurdin, 1961. - 149 s.

9. Pomologiya: V 5-ti tomakh. T. I. Yablonya / pod obshchey redaktsiyey akademika
RAN P-55 Ye.N. Sedova. - M.: RAN. - 2020. - 634 s.

10. Udobreniye i diagnostika mineral'nogo pitaniya plodovo-yagodnykh kul'tur:
uchebnoye posobiye / L.A. Mikhaylova, M.G. Subbotina, M.A. Aloshin. — Perm' : IPTS
«Prokrost"», 2019.- 247 s,;

11. Ahad S. et al. Nutrient management in high density apple orchards-A Review//
Curr. J. Appl. Sci. Technol. - 2018. - T. 29. - Ne. 1. - C. 1-16.

12. Mikhaylova L. A., Subbotina M. G., Aloshin M. A. Udobreniye i diagnostika mine-
ral'nogo pitaniya plodovo-yagodnykh kul'tur. - 2019.

13. Fernandez F. G., Hoeft R. G. Managing soil pH and crop nutrients// Illinois
agronomy handbook. - 2009. - T. 24. - C. 91-112.

14. Hartemink A. E., Barrow N. ]. Soil pH-nutrient relationships: the diagram//
Plant and Soil. - 2023. - T. 486. - Ne 1. - C. 209-215.

15. Gondal A. H. et al. Influence of soil pH and microbes on mineral solubility and
plant nutrition: A review// International Journal of Agriculture and Biological Sciences.
-2021.-T.5.-Ne1.-C.71-81.

16. Dospekhov B. A. Metodika polevogo opyta. - 2011.

17. Kondakov A. K., Pastukhova A. A. Metodicheskiye ukazaniya po zakladke i prove-
deniyu opytov s udobreniyami v plodovykhiyagodnykh nasazhdeniyakh// M.: TSINAO. - 1981.

18. Spivakovskiy N. D., Gel'fandbeyn P. S., Novikov A. A. Treatmentmno-metodiches-
kiye ukazaniya po agrotekhnicheskim opytam s plodovymi i yagodnymi kul'turami//
Michurinsk: VNIIS. - 1956.

19. Ginzburg K. Ye. Shcheglova G. M. Opredeleniye azota, fosfora i kaliya v
rastitel'nom materiale iz odnoy naveski// Pochvovedeniye. - 1960. - T. 5. - S. 100-105.

20. Baglay G. I. i dr. Sposob vydeleniya fosfatidov iz masla. - 1954.

21. Embree C., Wright H., Nichols D. Evaluating the accountability of trunk size and

84



Arpoxummus IlouBoBeaeHue u arpoxumus, Ne3, 2024

canopy volume models for determining apple tree production potential across diverse
management regimes// VII International Symposium on Modelling in Fruit Research and
Orchard Management 707. - 2004. - C. 237-243.

22. Davis P. F. Factors influencing the keeping qualities of applesin coldstorage. - 1917.

23. Temma T, Hanamatsu K., Shinoki F. Measuring the sugar content of apples and
apple juice by near infrared spectroscopy// Optical review. - 2002. -T.9.- Ne 2. - C. 40-44.

24. Zhandybayev 0., Malimbayeva A., Yelibayeva G. Otsenka vliyaniya razlichnykh
strategii upravleniya elementami pitaniya yabloni (malus pumila) v intensivnykh sadakh
Kazakhstana. rezul'taty 4-letnego issledovaniya// Pochvovedeniye i agrokhimiya. - 2023.
-Ne2.-S.67-77.

25. Alikhanov D. i dr. Algoritm i treatmentma opredeleniya parametrov yabloko
tsifrovym metodom// Izdenister natigeler. - 2024. - Ne 1 (101). - S. 288-299.

26. Di Vaio C. et al. Effect of interstock (M. 9 and M. 27) on vegetative growth and
yield of apple trees (cv “Annurca”)// Scientia Horticulturae. - 2009. - T. 119. - Ne 3.
- C. 270-274.

27.0Orken Z. et al. Effect of fertigation on nutrient dynamics of gray-brown soils and
apple (Malus pumila) yields in intensive orchards of Kazakhstan// Research on Crops.
-2023.-T. 24.-Ne 3.-C.506-514.

28. Batjer L. P. et al. Effects of various amounts of nitrogen, potassium and phos-

phorus on growth and assimilation in young apple trees// |. agric. Res. - 1940. - T. 60.
-C.101-16.

29. Mohammad Sokri S. et al. Fruit quality and nitrogen, potassium, and calcium
content of apple as influenced by nitrate: ammonium ratios in tree nutrition// Journal of
Plant Nutrition. - 2015.-T. 38. - N2 10. - C. 1619-1627.

30. Merwin L. A, Stiles W. C. Orchard groundcover management impacts on apple
tree growth and yield, and nutrient availability and uptake// Journal of the American
Society for Horticultural Science. - 1994. - T. 119. - N2 2. - C. 209-215.

31. Zdravkova A., Krishkova I. Economic efficiency of apple fertilization. - 2017.

TYHIH
0. XKangpi6aeB!”, b. AMupoB?, A. MasiumbaeBa 2, U. bamaToB 3

OHTYCTIK KA3SAKCTAHHBIH UHTEHCUBTI BAKTAPBIH/IA YKEMICTEP/IH OHIM/LJIITI
MEH CAIACBIH APTTBIPY YILIH AJIMA AFALIBIHBIH, MUHEPAJI/IBIK KOPEKTEHYIH
®EPTUTALMSI APKbLJIbI OHTANMJIAH/IBIPY

16.0. Ocnanos amvuiHOaFbl Kazax monsblpakmawy xcaHe azpoxumust
FblabIMU-3epmmey uHcmumymeult, 050060, Aamameui,
an-@apabu danFuiavl, 75 B, Kasakcman, ‘e-mail: mr.orken @yandex.kz
2 KEAK "Kasak e2inwisik s#caHe 6CiMOIK WAPYAWbLAbIFbI Fbl/AbIMU-3epMMey
uHcmumymolt, 040909, Aamamui 06bicbl, Kapacail aydaHbsl, A1Mavl6ak aybiibl,
Epaenecos keuweci, 1y, Kasakcman, e-mail: malimbaeval903@yandex.ru

3"B.B. [lJokyuaes amwindarst Tonvipak uHcmumymut " @edepaodbl FolabiMu
opmavsiFbiHbIH Pecelinik MeauopayusaaHFaH xcep/aep FblablMU-3epmmey UHCmUmymai,
119017, Mackey, IIbixcesckuil mylivirsi, 7 YU, 2 Kypulibic, Pecetl,
e-mail: ibragim-1991 @mail.ru
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OOMbIHIIIA OGachIMABIKTApbIHA Kayal peTiHJe, OyJ 3epTTey KapKbIHAbLI ajiMa GaKTapbIHAAFbI
9PTYpJli TEIHAWTKBIII KOJIJaHy 9/iCTepiHiH eHIMJiNiKKe, xeMic canacblHa XoHe 3KOHOMUKAJIBIK,
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TuiMaiTiKKe acepiH 3epTTeii. KazakcTanja anma ecipy asaHAapbIHbIH Y/IFalObIHA OAWIaHbICTEI
TBIHAUTKBIIITAP/bl TUIMJAI MaWjJasaHy eHAipicTi 6GapbIHLIIA apPTTHIPbIN, TYPAKTHLIBIKTEI
KaMTaMachl3 eTy YIUIH MaHbI3[bl. 3epTTeyJiH MakcaTbl - M9-kap/MK TesiTaMbIpblHA eriJireH
[epoMHHM anMa aFalITapblHbIH, OHIMJIJIINI MeH canacblHa VLI ThIHAWUTKBII KOJIJAaHY 9AiCiHIH -
NPK TbIHAUTKbIIITAPbIHCHI3  KOJJAHbICTaFbl TexHOJOrUsAHbIH, NPK TbIHAHUTKbIIITApbIH
TONMbIPAKKA eHri3yaiH »koHe ¢epTUranusHblH, acepiH Oaranay. CoHpgal-akK op dJicTiH
3KOHOMUKAJBIK THiMAinri 6Garamangbl. 3eptrey 2019-2022 kbuiap  apaJbIFbIHAA
KasakcranubiH TypkicTaH 06GJBICBIHJA XYPri3iifi, oHAa TBIHAWUTKBII KOJJAHY/bIH, JpTYpJIi
dfictepi yuwiH TepT KaWTaJaHbIMHAH TYpaTblH paHAOMHU3aLMSAJAHFAH OJIOKTBIK [JU3alH
naigananbpLigbl. Herisri esieHreH napaMeTpJiepre xkeMic eHiMAiiri, cana kepceTkimTepi (KaHT
MeJllepi, KypFak 3aT, KaTTbLIbIK), MaKpoajeMeHTTep/iH ciHyi (a3oT, ¢ocdop, kanuil) xoHe
3KOHOMUKAJIBIK, KepceTKilTep Kipai. @epTuranus eH TUIMJI 9/ic peTiHe aHbIKTaJ/Ibl, OpTalia
»kannbl eHiMainik (30,6 T/ra), HapeIKTBIK eHiMAiaik (28,7 T/ra) oHe jKeMic camacsl
KepceTKilrTepi, COHbIH, imiHge KaHT MeJepi (24,1%) »xoHe opTalua »eMic caJMaFbl G0MBIHINIA
€H >KOFaphbl KepceTKimTepre KoJ XeTkizingi. @epruranus aszot, ¢ochop koHe KaMUUAIH eH
YKOFaphl JleHrelsepiMeH MaKkpoaieMeHTTeP/iH CiHYiH Je }KaKCcapTTbl. JKOHOMUKAJbIK, TYPFbIIaH
anfaHja, depTUranus WbIFBIHAAPABIH TUIMALIC KaFblHaH eH THIMAI 9/ic 6O0JbIN UIBIKTEHI,
TOMbIPAKKA EHTi3y XKoHe AICTYPJii ThIHAUTKBII dicTepiHe KapaFaH[a KoJlailJibl UHBECTULIUSAJIBIK,
KaWTapblMJbl KaMTaMachi3 eTTi. 3epTTey depTuUrauusiHblH 6HIMJIJNIK NeH »eMic camacbiH
auTapJbIKTan JKaKcapTaTbIHbIH, COHBIMEH Karap 3KOHOMUKAJBIK TUIMIIJTIKTI
OHTalIaHJbIPATBIHBIH KepceTeai. KopekTik 3aTTapbl xeTKi3y MeH cigipy Tuimainiri 6ya aaicTi
KapKbIHABbI ajiMa 6GaKTaphl YIIH eH THIMAI afic peTiHge kepcerexi. Pepruranus aaicTepiHn
XeTiAipy koHe y3aK Mep3iMJi 6aK eHiIMALIIr] yuIiH TypaKThl TaxKipubesnep/i 3epTTey G0MbIHIIA
KOCBIMILIA 3epPTTeyJiep YChIHbLIAbI.

Tyliin0i ce30ep: KapKbIHABI ajiMa 6aKTapbl, 6HIMAIMIKTI OHTal/aHABIPY, XeMic camachl,
depTuranus, MakpoajieMeHTTepAi CiHipy, KapKbIHABI 6Cipy.
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COKpallleHHI0 uMIopTa OPYKTOB, JAaHHOE MCC/Ael0BaHHe paccMaTpuBaeT 3(PpQPEeKTUBHOCTb
pa3JMYHBIX METO/0B yZO6pEeHHs] Ha YyPOXKAWHOCTb, KA4yecTBO IJIOJIOB W 3KOHOMHYECKYIO
3pPeKTUBHOCTL B HMHTEHCHUBHBIX $I6JIOHEBBIX cajiax. C y4ETOM yBeJUYEHUS ILUIOMIAZEd TOJ,
s16;10HeBble cajbl B KasaxcTaHe, onmTHMHU3aLUsi METOJOB yAOOpeHUSl CTAHOBUTCS KJIHOUEBBIM
dakTopoM A/ MaKCUMMU3AaLMM MOPOU3BOACTBA M obOecnedyeHUsi YCTOWYUBOCTU. llesbio
HCCIe/JOBaHUSl SIBJASIETCS OIlEHKA BJIMSHUS TPEX METOJAO0B YJOOpEeHUsi - CyllecTBYIOIel
TexHosiorun 6e3 NPK, BHecenuss NPK B mo4yBy u ¢depTurainuu - Ha ypoXKalHOCTb U Ka4eCTBO
s6/710Hb copTa [epOMHHHM, NPHUBUTBHIX HA KapJHUKOBBIM mnoABod M9. UcciegoBaHue Takke
OLleHHWBaeT 3KOHOMMUYECKYyI0 3$PeKTUBHOCTh KaxAoro Meroja. MccienoBaHre MpoBOAUJIOCH B
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Typkectane, Kazaxctan, ¢ 2019 no 2022 roj ¢ uCHNOJb30BaHHMEM pPaHAOMHU3UPOBAHHOTO
6JI04YHOTO JAM3aliHa C YeTbIpbMSl MOBTOPEHUSIMM JJS KaXKJOro MeToja yAobpeHus. OCHOBHble
napaMeTphl BKJIIOYaIN ypOoxKaHHOCTb IJIO0B, KauecTBO (Cofep:kaHHe caxapa, CyXoe BeLlecTBO,
TBEPAOCTh), MOTrJOLEHHe MakposjieMeHTOB (a3or, Qocdop, Kanuil) U 3KOHOMHUYECKHE
nokasartend. @PeprTuranusa okasajacb Haubosiee 3PQPEKTUBHBIM METOJOM, ObOecleyuB
HauObOJIBILIYI0 CPeHIOK BAJIOBYIO ypoxkaiHocTh (30,6 T/ra), TOBapHYy0 ypoxXaiHOCTb (28,7 T/ra)
Y TI0Ka3aTeJ M KavyecTBa IJIOZI0B, BKJIKOYAA cojiepkaHue caxapa (24,1%) u cpeJHUH BecC IJIO/0B.
@epTuranus Takxke IOKasaja Jydyllde pe3y/bTaTbl 0 MOIJVIOLEHUI0 MaKpO03JeMEHTOB, C
HaUBBICIIMMU YPOBHAMU a30Ta, ¢ochopa U Kaiaus. B skoHOMHUYeCcKOM IIaHe QepTurauus
OKasaJslacb CaMbIM peHTabe/IbHbIM MeTO/I0M, 00ecreduB HauJy4yllylo OTAa4yy OT HHBECTULUH 110
CpaBHEHHUIO C BHeceHHMeM yZl06peHMH B NMOYBY U TpPaJULMOHHBIMU MeTojaMM. HcciefnoBaHue
NIOKa3blBaeT, 4TO ¢epTUranus 3HAYMTeJbHO YJydllaeT KaK ypOXXaWHOCTb, TaK M KadyecTBO
IJIO/IOB, OJHOBPEMEHHO ONTUMHU3UPYs 3KOHOMHYECKyH 3¢deKTuBHOCTb. JPPeKTHBHOCTH
JIOCTaBKM M YCBOEHHsS NUTATEJbHBbIX BEIIEeCTB JieJlaeT 3TOT METOJ| CaMbIM BBITOJHBIM JJIs
VHTEHCHUBHBIX sI0JIOHEBBIX Ca/ioB. PexkoMeHJyeTcs NPOJO/LKUTb  HCCJAEN0BaHUA IS
COBEpIIEHCTBOBAaHUA (epTUTallMOHHBIX TEXHOJOTHH U U3y4eHHUs YCTOMYMBBIX NPAKTUK [AJs
Jl0JITOCPOYHOM NPOJYKTUBHOCTH CaflOB.

Karouegble c108a: NHTEHCUBHbIE s16JI0HEBbIE CaJibl, ONTUMHU3ALUA YPOXKaHHOCTH, Ka4eCTBO
IJIO/I0B, epTUTralys, NOTJIOleHHe MaKp03JeMeHTOB, UHTEHCHBHOE 3eMJleflesIHe.
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AHHomayus. Makasiazia 6afasibl )KoHe NepClIeKTHUBTI Mal/ibl AaKblIAAPAbIH Oipi- pancTbiH
AGali 0O6JIBICBIHBIH, TONbIPAK >KaFJadblH/AAQ BereTalUsJblK Ke3eHiHiH Y3aKTbIFbl OGOMbIHINIA
3epTTeY/iH HoTHXKeJiepi KenTipinreH. 3epTTey *KyMbICTapbIHBIH MaKCaThI- 00JIBICTBIH TOMBIPAK, —
KJUMATThIK >KaFAalblHAA palnCTblH LIETeNJiK CeJeKLUUSICbIHbIH COPTTApblH Hicil - XeTiay
KabiseTi OoMbIHImIA Oafasay. Kasmbel panc AakbLIbl 0AaTHAKThl, 6Te JKEHUI KOHEe KyM/Ibl
TONbIpaKTaH 6acKa GapJiblK TONbIPAK, XKaFailJlapbIHbIH KeH ayKbIMbIH/A 6cyre KabiJeTTi JaKbl1
6osibin TabbLIaAbl. Kasipri yakbiTTa pamnc ecipy 6GoHbIHIIA 3epTTey KapKbIHAbl OAFbIT asbll
KeJieZli. 3epTTey »KyprisijireH ayMaKTbIH, TONbIPaFbl alllbIK Kapa KOHbIP 60JbI0 KeJeAi. KiuMaTel
TbIM KOHTHHEHTAaJb/lbl, TOYJIKTIK J>X0He >KbUIABIK TeMIlepaTypa aMILJIUTYyAachbl KOFaphl.
3eprreyre meTtennik (KXP) ceneknusaubsiyg XNA, XNB, XNC copTTapb! aibiHabl. COHFBI XXKbLIAAPhI
pPanCTbIH, OTAHABIK >KOHe LIeTeJAiK CeJeKLUsaJaFbl KONTereH COpTTapbl 6HJipiCKe YCHIHBLIbII
»KaTbIp. PancThIH BereTaunusblK Ke3eHiHiH Y3aKThIFbIH aHbIKTAy OHbI JYPbIC €Ty KoHE KHUHAY
yaKbITbIH aHBbIKTAy YLIiH MaHbI3Abl. PeHoNOrusaablK, dasanap TIyJiKTiH GipiHLI >KapThICbIHAA
XKyprisingi, ecy keseniHiHiH y3akTbirbl XNB,XNC copTTapbiga 89-92 kynzi Kypazasl. XNA copThl
06/IBIC KaFAaWblHAA Mmicin  keTisMeZi. Panc copTTapblHBIH JaMy Ke3eHJepiHiH 6acTany
yaKbITTapbl aHbIKTaAAbl. JlaMy Ke3eHJepiHiH Mep3iMi aya — paiibl xKaFAalblHA )KOHE COPTTAPAbIH,
reHeTUKaJIbIK epeKIleJiKTepiHe Tayesi eKeHi aHbIKTaJl/bl.

Tyiiindi ce3dep: parc, copT, peHOJIOTHs, TOMbIPAK, OHTIIITIK.

KIPICITE

Pamnc-asieMaeri eH MaHbI3/ibl MaiJibl
JaKbLIapAblH Oipi *koHe OHBIH eric
aMKa0bl KaJbINTHI KbLJIbI aMaMeH 18-30
MW/JIMOH ra KypaWabl. KblTaiijarbl parc
eric anKabbl IIamMaMeH 6-7 MWJIJIHWOH Ta
Kypai/ibl, aJl OHBIH, XKaJlllbl 6HIMIi lIaMaMeH
10-13 MuJIMOH TOHHA, Oy KbITaWabIH
eCiMJIiK  IIapyallblIbIFbIHAA  OeciHiui
OpBIHABI Kypaiasl [1].

Panc Tamak eHgaipicinze eciMaik
Malbl MeH aKybI3[bl KaMTaMacbl3 eTyje
eTe MaHbI3/[lbl pPeJl aTKapazbl, COHbIMEH
KaTap parlc eHJipiciHiH TypaKThbl ecyi Ken
KapakaT casybl KaxeT eTefi. [lereHMeH,
’)KaKCbl COPTTAap MEH THICTI O3BbIK Tex-
HOJIOTUSIApAbl KOJIJJaHy PaICThbl ecipyre
keMekTeceni. Panc ecipy agictepi kofaphbl
OHIM/IJIIKTI, )KaKChbl CallaHbl, YKOFapbl THIM-
OUTIKTI, TYpaKTbLIBIKTbl XoHe Kayilcis-

JIKTI KaMTaMacbl3 eTe OThIpbIN OJaH
»KOFaphl 6HIM/] any yIlIiH eTe MaHbI3AbI[2].
Panc pgakblibl TONBIPAKThIH T'paHy-
JIOMETPHUSJIBIK KaCUeTi KYM/bl ca3/bl, Ca3-
Jibl, KYM/JIaKKa JleliHri TomnbIpak Xarjai-
JIapBbIHBIH KeH ayKbIMbIHJIa ecyre KabiieT-
Ti, Kem jKaFgauja oJsiap >KeHiJa1 KyMmoaJsi-
HIBIKThI TOMbIpAaKTap/a *aKChl 6Cce/ii, 9J1Ci3
Ty3/laHyFa JleliH »KakKcbl Te3imji, 6elTa-
pan pH opracbl 6ap TombIpaK OJAP.bIH,
JlyphIC 6Cyi MEH J]JaMybl YIlIiH 6Te KOJIalJIbl.
ErineTiH eric ankanTapbl ajilbIMeH TOIIbI-
paK COKacbIMEH TEPEH, KbIPThLI/bl, COAAH
KelliH eki KeJiieHeH ThIpMaJjay oaici
apKbLJIbI )XaKChl JalbIHAAAab! [3].
EricTikTeH apamiienTtep MeH cabaH-
JlapAbIH aJIbIHBII TACTaNyblH K9HE TOMbI-
pPaKTbIH, *KaKCbl OHYiH KaMTaMacbl3 eTy
YIIiH KeTKIJIIKTI bIIFaIAbIH 60JYbIH KaM-
TaMachi3 eTy Kepek. Ery XbLiJaM/IbIFbI
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J)KOHe eric apaJblKTapbl parc ecipyzeri
eCiM/IiKTep apacblHJaFbl KAlILIKThIK, abCo-
JIIOTTI MOHTe e eMeC, BUTKeHI 0J1 COPTTHIH
ecy epeklesikTepi, ceby Mep3siMmzepiHe,
TBIHAUTKBILITAP MEH Cyapy 9/iCcTepiHe oTe
Toyesni. EricteH kelliH ywm anTaZjaH KeliH
eCiMJIIKTep apacblHJarbl KalIbIKTBHIK, 10-
15 cm GoslaTblHAAM eTin cupeTineni. Apa-
Jlac ceby Ke3iHAe oJsiap 9/leTTe Heri3ri
JaKbLI yIIiH 6ip-6ipiHeH 1,8-2,4 M KalIbIK-
TBIKTa KaTapJiapfa cebGineni, Tasa ceby
Kesinge 2,5-3,0 cM TepeHaikke 5-6 Kr
TYKbIM ceby Kepek. backa aakbLigapMeH
apaJsiac ceby KesiHje rektapbiHa 1,5-2 Kr
TYKbIM KeTKiJiKTi. ETicTi cokameH HeMece
OTBIPFBI3FBILINEH >Xacayra 6osafbl. bat-
MaKThl >X9HE COpTaH TONbIPaKTapAa, Cy
TOKbIpall KaJaTbIH JXepJiepAe palic ecipy
YCbIHbLIMaR kI [4].

CoHpal-aK, TONBIPAK, bLIFAJAbLIbI-
Fbl a3, TPaHyJIOMETPUSJIBIK, KypaMbl KyM-
Abl TONbIpaKTap, acipece KYpPFaKIIbLIbIK,
allMaKTapZa palnc ecipyre >xapamaijbl.
Tek >xkep acTel CyJapbl 6CIMAIKTep yLIiH
KOJDKeTiM/li 60Jica FaHa KYM/Jbl TONBIPAK-
Ta pancTbl CITTI ecipyre 6osazabl. by,
acipece, KOKTeM/ie Kep acThl CyJapbIHbIH,
JeHredi 50-70 cM 60/1aTbIH TONBIPAKTapFa
KaTbICTbl. COHZlali-aK, »KayblH-1IAIIbIH KET-
KIJIIKTI TYCeTiH »KoHe aKChbl >XWUHAKTa-
JIaTBIH Kapa TOINbIpaKTap panc ecipyre
»KapaMAbl. by xkaFfaiiap pancka KaXKeTTi
BUIFAJIAbIH, MeJIlepiH KaMTaMachl3 eTeji
’)KoHe OcCIMJIKTIH, Bererauusi Ke3eHiHiH,
Kelll Ke3eHiHze Jie bUIFAJIMEH KaMTaMachl3
eTe anazpl [5].

OJleTTe, TONbIPAKTbIH KYHapJiblJbl-
Fbl JKOFapbLJIaFaH caWblH, 6HIMJJiK apTa-
Abl. TonbIpaKThIH canacbkl MeH OHIMAiJIIK-
TiH apacblHJaFbl OGaWIAHBIC KJIMMATTHIK,
XKaFfalsap OonTHUMasAbl KaFAanJaH KaH-
LIAJBIKTHl aybITKbII TYPCa, COHUIAJBIKTHI
KywTi 60/a/bl. Op TypJii pamnc copTTaphl
MeH OyZaHJapbIH/la ecipy OpHbIHA KOWbI-
JIATBIH TaJjianTap GeJrisii 6ip mekTe e3re-

pin oTblpaZbl. Bysl HakKThl xafgauaapja
ericTikke apHa/JifaH CcoOpTTapAbl TaHJa-
FaHJla ecKepinyi kepek [6].

JJIeMJiK HapbIKTa KypaMbIH/aFbl
MaiplH MeJiuiepi OGOWBIHIIA aJIAbIHFbI
KaTapJibl JaKblLIJbIH O6ipi GoJsiFaHABIKTaH
9PTYPJli TOMBIPAK, )KaFJaiibIH/A paIC COPT-
TapblHbIH, GeHiMaesy KabiseTiH OGafasnay
KaXKeTTiri TyslHal bl [7].

MATEPUAJIJAP MEH SZIICTEP

3eprTey xyMbicTapsl llokapiM yHU-
BepCUTEeTiHIH Arpo6GUOIOTUSJIBIK CTAHIHS
TOKipubesik ajaHbIHAA allblK Kapa Ko-
HbIp TONbIPAK, >XaFJalblHJA >Kypriziazi.
3epTTey KyprisiireH ayMakKTbIH TOIbIpa-
Fbl allbIK Kapa KOHbIp. KiaumaTel ThIM
KOHTUHEHTA/b/bl, TOYJIKTIK >K9HE >blJI-
JBIK TeMIepaTypa aMIIUTYAACHI XKOFaphl.
KpICBI KaTThI, »Ka3bl bICTHIK. KaHTap albIH-
JlaFbpl opTala TeMIeparypa -17°C, winge
ailbinaa +21°C. Xenaiy opTaiia >XbUIJBIK,
KbUIAAMABIFBI 2,3 M/C, ajl ayaHbIH opTalla
KBIIJIBIK, bIJIFAJIBLIBIFRI - 66%.

TonbIpak yJ/rijsiepi paHAoM/Abl dic-
neH 0-20 cM, 0-60 cM TepeHIIKTeH aJjibl-
Hblll, arpoXMMHSJIBIK  KepCeTKilTepi
anbiKTanael: pH - TOCT 26423-85; T'ymyc -
['OCT 23213-91; AsorTel HUTpaT - ['OCT
26951-86; ®ochpop - T'OCT 26205-9;
Kanuii - TOCT 26205-91; Kykipt - I'OCT
26490-85 60HbIHIIA aHBIKTAJIBIHABI.

TonbIpak yJriziepi aJblHFAH YaKbIT-
Ta TeMmneparypa 22-24° C, blIFaaJblIbIFbI
49-50%, KpicbiM 731 MM 735 MM Kypajpbl.
3epTTey XKyprisi/ireH >koHe parnc eriJireH
ayMaKTblH, TONbIPAFbIHbIH, arPpOXUMHUSIJIBIK,
KepceTkKilTepi 1, 2 kecte/ie 6epinrex.

TonbIpaKThlH, arpoOXUMUSJIBIK, 3€PT-
Tey HOTWXeJsepi GOWbIHIIA eKi yirige e
pH penreiti 6ipmeit (8,2), (xecre 1). 1-wi
yJIriie a30TThl HUT-paT (4,9 Mr/Kr) »KoHe
dochop (36,0 Mr/kr) Kypagbl, an 2-mi
yarige (3,5 wmr/kr xoHe 56,0 Mr/kr)
Kypaujpbl.

89



MOJIO,ZlbIe Y4ieHbie

IlouBoBeaeHue u arpoxumus, Ne3, 2024

Kecte 1- 3epTTey HbIcaHbl TomnbIparbiHbIH 0-20 cM KabGaTbhIHAAFbl ArpOXUMMUSIJIBIK

KepCeTKilTepi
KepceTkiw aTaynapsl
pH A30TTbI HUTpAT, ®docdop, Kanui, KykipT,
Mr/Kr MTI/KT MT /KT Mr/Kr
8,2 4,9 36,0 120,0 4,0
8,2 3,5 56,0 140,0 4,5
Kanuii Mesmepi ekiHmi yarize yJarize asoTbl HUTpaT, ¢ocdop, Kanui

(140,0 mr/kr), 6ipinwi yarige (120,0 Mr/kr)
Kypanael. Kykipt Mesepi ekinmi yarige
(4,5 mr/kr), 6ipinmi yuarige (4,0 mr/kr)
Kypaiibl. Exki yariHiH XUMUSAJBIK Kypa-
MBIH/JIa aWTapJIbIKTal arlblpMallblIbIKTaP
Gap. 1-mi yarize asoTTBI HHUTpPATHI,
docdop koHe Kanui JeHreli TeMeH. 2-1i

JK9He KYKIPT MeJllliepi XKOoFaphl,.

3epTTey HbICaHbl TOMNbIPAKTapbIH-
JlaFbl OpraHUKaJbIK 3aTTapiAblH KypaMbl:
1-wi yarige 5,04, 2-ui ge 4,97 xaHe 3-11i -
3,43, 4-mi 4,14, 5-mwi vyurige 3,95%
Kypaigpb! (kecte 2).

Kecte 2 - 3epTTey HbIcaHbl TomnbIparblHbIH, 0-20 cM KabaTbIHJaFbl XUMHUSJIbIK-

dusuKaNbIK KepceTKilTepi

OpranuKablk Oprasu- Munepas- | TonblpaKTbl
3aTTapAblH KaJIbIK, p PaKTRIR Opakius Kypamsl, %
bl bIJIFAJIABIFbI
CbiHa- | mMaccachl, T /3epT- | 3aTTap-
Ma TeJIETIH 3aTThIH, JIIbIH, a30TTBIH
MeJilepi, o 5-1 5-2 2-1
Maccachl TONbIPAK, | KypaMbl, r %
. o Kr / ra MM MM MM
yJIrici, %
1-1 0,2387/4,7374 5,04 80,64 0,50 | 10,02 | 13,55 | 6,05 7,50
2-1 0,2294/4,6136 4,97 79,52 0,49 | 9,26 | 25,05 | 13,07 | 11,98
3-1 0,1620/4,7253 3,43 54,88 0,64 | 12,70 | 21,08 | 10,53 | 10,55
4-1 0,1931/4,6657 4,14 66,24 0,63 | 12,63 | 22,84 | 12,12 | 10,72
5-1 0,1819/4,6061 3,95 63,20 0,57 | 11,40 | 28,04 | 14,67 | 13,37

TonbeIpak yJriziepiHgeri MUHepasabl
a30TThIH MeJepi: 1-umi - 80,64 kr/ra, 2-
wi - 79,52 kr/ra, 3-wi -54,88 kr/ra, 4-ui
66,24 xr/ra »oHe 5-mi 63,20 kr/ra. Tonb-
PaKThIH, bUIFAAAbIFbL: 1-1mi - 0,50 1, 2-m1i -
0,49 1, 3-111i - 0,64 r xkoHe 4-11i 0,63 1, 5- 11i
0,57 r. TonblpaKThIH bUIFAJI/IbIFbl NaMbI3-
IbIK Mesmepae 1-mi yarige 10,02%, 2-1mi-
ae 9,26%, 3-mi ge 12,70%, 4-wmi ge 12,63%,
5-wi yarige 11,40% 6oaae! (kecte 2).

Bec Tomblpak VJTiCiHIH XUMUSJIBIK
»KoHe PU3UKaJBIK KACHETTEPIH CAIBICTBIP-

faHza, l-wi xoHe 2-mi yJirijiep opraHu-
KaJIbIK 3aTTapAblH, KypaMbl MeH MUHepaJl-
Jibl a30TThIH MeJiepi 60NbIHILA KOFAPHI
MaHre ue. OJlap CilTiJI KoHe CasBbICTBIP-
MaJibl TypAe Kypfak. 3-wmi >xoHe 4-mii
y/riziepAe TONbIPAKTbIH, BLIFAIJbIFbI KO-
Fapbl, 6ipaK OpraHMKaJbIK 3aTTap/AblH Ky-
paMBl XoHe MHUHepaJbl a30TThIH MeJilepi
TeMeH. 5-mi  yiriHiH  kKepceTkiurtepi
opTaiia aeHreiie (kecte 2).

AGali 006JIbICHI allIBIK, Kapa KOHBIP
TONBIPAK, >KaFfaibIH/A 6CipiJreH pancThlH
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BereTalUsJIbIK Ke3eHiHJe MeTeOopOoJIorus-
JIBIK MOJIIMeTTep/iH opTalla aujblK Kep-
ceTkimTepi ecenke anbIHABI (KecTe 3).
TonbIpaKTbIH, arpOXMMUAJBIK, Kypa-
Mbl KOHE MeTEeOpOJIOTUSJBIK KaFjaiiap
OCIMIIKTIH 6cyi, JaMybl MeH KaJbIITacy
npoliecctepine acepin turisai [7-9]. 3ept-

Teyre ajblHFAaH MaTepHaJjap ILIeTesJiK
cenekuusaHblH XNA, XNB,XNC copTTapsl.

CopTTapabl Gafanayja micim-keTiny
Mep3iMi, acTbIK eHIiMiJiri, eciMIiKk Ouik-
Tiri, BereTayUANbIK Ke3eH Y3aKTbIFbl,
»KaTaFaH/bIFbI KoHe 6ipAel micim-keTinyi
CUSKTBI GaKTOpJIap ecKepisfi.

KecTte 3 - PancTelH Beretanusi KeseHiHJleri METEOPOJIOTUAJBIK MaJliMeTTeP/iH opTauia
alJIBIK KepCeTKIlTepi

Ne| Aitnap OH, yHaM/1bI Tuimpi Tuimpi KayspiH - BapJbik,

TeMIlepaTypa | TeMIlepaTypa | TeMmepaTypa | LIALIbIH ecell JKaybIH —

>KUBIHTBIFbI, >KUBIHTBIFHI, >KUBIHTBIFHI, oepy HIAIIbIH

°C +5°C +10°C Ke3eHiH/e JKHUBIHTBIFbI

(MMm) (MM)
1 | Mambip 673,0 377,5 160,5 54,1 275,7
2 | MaycbiM 1290,5 835,0 458,5 94,6 370,3
3 | inge 2004,0 1398,5 882,0 157,6 527,9
4 | TambI3 2677,0 1911,0 1225,0 15,8 543,7

OIp6ip panc copThl YiIiH BereTanus-
JIBIK, Ke3eHHIH Y3aKTbIFbIH aHbIKTAy YILUiH
deHosOruANBIK ~ 6GaKbLIAyJap  Kyprisy
KakeT. @eHosoruanblK 6GaKblaayaap/bl
eciMJIiKTep/liH, ecyi MeH JaMybIHbIH 6ac-
TalKbl KOHE COHFbI Ke3eHJepiH 6akbLiay
APKBLIbI XKyprizyre 60Jabl.

3epTTey 6GapbIChlHJA €ricTiKk Oakbl-
JlayJlap, 3epTXaHaJblK >KoHe JKUHaJIFaH
@HIMre KypbUIBIMABIK Tajjayjaap XKypri-
3ingi. bakeulaysap MeH TaJjjayjap »Kaj-
NbIFa OpPTaK odjicTeMesiepre cad OpbIH-
JaJbl.

HOTUIKEJIEP )KoHE OJIAP/IbI

TAJIKBIJIAY

Panc Mailsibl api a3bIKTBIK AaKbLI-
Jlapfa *KaTaTblH 6ip >XKbUIABIK MISNTECIH
ecimMJiik. Parc ky3aik »xaHe a3/bIK 00JIbII
6enaiHeni. CyblKKa Te3iM/li, KypFaKLIbLIbIK-
Ka Te3imci3 eciMaik. TykbiMbl 1-3°C eHe
bacraiapl, kac epkeHi —-3-5°C ycimeni [10].

blnrangpl eH Kemnm Ka)KeT eTeTiH
Ke3eHi TYJJeHy, L9HiHIH TOJIBICHIN, Hicy
coti. Ky3zik pamncka KaparaHJa >Xa3/blK,
panc KJuMMaT KafFJaljapblHa Te3iMAipek.
BereTauusJiblK KeseH, Ky3/ik pancra 270 -
300 kyH, xka3abIK pancra 80 - 100 kyHre
co3bLnazpl [11]. AliKac To3anaaHa/bl. bap-

JIbIK MaWJIbl JaKblIAAP/AbIH IlIiHJAEe KY3A4iK
panc aupbIKLIa TOMBIPAK TaJFalJbl, OJ
KOPEKTIK 3aTTaphbl MOJI, KbILIKbL/IAYy OpTa-
Cbl 6ap ToNbIpaKTap/a KaKCchbl 6HIM Gepefi.
A xa3jplK palic ayblp GasIUBIKThI >KoHE
)KeHi1 KyMOa/bIKTBl TONbIpaKTapAaH
6acka xepJiepAiH 6apiHze ecim, eHiM Gepe
aJajibl.

Ky3zik pancTblH aafbl JakbliJapbl
peTiHze KyHOGarbIC, Kyrepi, epte miceTiH
KapTol, KeK as3blK YIIiH cebineTiH Ky3Aik
Kapa 6ujiail JakpL1JapblH aTayFa 60Ja/bl.
Pancteiy, goHiHAe 43%-maH  (PKa3/bIK)
50%-ra (xy3mik) peiiH Mad GosiaJbl.
MaliblH TaFaM peTiH/Je KoHe TeXHUKaJbIK,
MakKcaTTapfa, cabblH KaWHaTy, TOKbIMA,
MeTa/yprus, 6osy, noaurpadus, Tepi, T.6.
eHJipicTepae naigananazel [12].

PancTelH alMakKTblH TONBIPAK -
KJMMaTTbIK JKafFjalblHa 6GeHiMaesreH
COPTTapbIH ipiKTEy parc ecipyaiH 6acbiM
GaFbITTapAblH, 6ipi. PamcTblH Bereramus-
JIBIK, Ke3eHiHiH y3aKTbIFbl »KblJIJbIH arpo-
KJMMAaTTBIK  JKaFfaisapblHa,  >KayblH-
IIallbIH MeJILlepiHe »K9He OH, TeMIlepaTy-
PaHbIH, KUBbIHTBIFbIHA 6alJIaHBICTBI 60J1a-
Jbl. @eHoJsiorUANBIK 6Gakbliaysaap ¢asa-
JapAblH, ~ 06acTalyblHblH  KYHTi36eJik
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Mep3iMzepiH, dasblaapalblK Ke3eHAep/iH,
Y3aKTBhIFbIH JKOHE TeHepPaTUBTIK Mylle-
JiepAiH KypbUIBIMBIH aHBIKTAy apKpbLIbl
KYPTi3iazi.

Arpo6uoIOTUSAIBIK, CTAHIUSAAA parc-
ThIH 3 MLIEeTeNJiK CeJEeKIUSANBIK COPThI
20.05.2024 »xbLabl eringi. PancTteiy ecy
GapbIChIHA 7 $EeHOJOTHUSIBbIK pa3acbIHbIH
eTy b6apachl TipkeJiiHji (kecTe 4).

Bepinren kecrefeH 6aliKaFraHbIMbI3-
far XNB xone XNC copTTaphb!l Beretanus-
JIBIK, a3asiapblHblH, YaKbIT apaJsbIfbl VK-

cac. bys eki copTTbIH yKcac reHeTHUKAJbIK,
KYPbLJIBIMBI JK9He 6©Cy KapKbIHbI 6ap
eKeHiH KepceTe/i. PancTelH, aJFalliKbl
OCKiHI KJIMMATTbIK >K9HE TOIbIPAKTBIH,
BUIFA/IJbLJIbIFbIHA Kapal, eriireH KyHHeH
6acTan 5 KyH ecil HIBIKTbI.

BereTtauusiHbiH, ajafamkbl 25-30 Ky-
HiHJle eciMAiKTiH »ep ycTi 6eJiri Gasy
JaMblgbl. Ocbl Ke3eHJe TaMblp KyHeci
KaJsiblliTaca 6acTajibl, po3eTKa »KalbIpakK-
Tapbl )KoHe HaFbI3 KalbIPAaKTbIH, aJIFAIIKbI
JKyObl KaJIaHIbl.

KecTe 4 - PancTblH 6cy 6apbICbIH/JaFbl JaMy Ke3eH/Jepi

Ne BereTanus ¢asacer Pamnc (copTXNA) Pamnc (copTXNB) Parmc (copt XNC)

1 AsFanikbl ecKiH 25-28.05 25-28.05 25-28.05

2 Hafpi3 kamnblpaKTap/blH, 18.06. 10-12.06 12-15.06
aJIFallKbl >KYObIHbIH, Mak-
Z1a 60J1ybl

3 CabaKThIH 6acTasybl 04.07 26 -30.06 26 -30.06
(TapmakTaJy)

4 BypuiikTenyin, 20.07 18-25.07 18-25.07
6acTajnybl

5 T'yaneny - 05-15.07 05-15.07

6 BypliakkanTapzblH - 20.07-10.08 20.07-10.08
naizia 60Jybl

7 ’KeMic neH TYKbIMHBIH, 20.08 17.08
HiciI - XKeTinyi
CabGakTaHy GacTajifaHHaH Keiid, 0acTajybl, TY/ILIOFBIPJIAPAbIH MaiAa 60J-

OCIMJIKTIH BereTaTUBTI Maccachl KapKbIH-
JIbl 6CeJli, )KkoHe OCbl COTTEH bacTan ryaaey
asiKTaJFaHFa JAeliH panc bLIFaAJbl K6l
MeJiliep/ie ciHipai. XKaanel anraHzia, Bere-
TalUsl Ke3eHiH/e palc JI9H/i JaKbLijapFa
KaparaHza 1,5-2 ece kenm cyAbl mnaija-
JIaHIbI.

’KeMic neH TYKbIMHBIH, Micil - KeTiJ-
yi 6apbICblHJ]a palCTblH cabaKTapbl MeH
OyplllaKTapbl cyp-capbl TYCTi 60JIybl Ke-
PeK, TYKbIMIap KaTThl OOJIBIN, Kapa HeMe-
ce KOHbIp-Kapa TYCKe ve 60J1aibl.

EH anramkel eckid 25.05 naiiga 6oJ-
J1bl, TOJILIFBIMEH OCKiH wbIFybl 28.05 ym
coprTa 6ipJaed 6GaWKaaabl. Ocin gamy Ke-
3eH/iepiH/ie, KanblPaKThIH, PO3eTKACbIHbIH
naiijja OGoJybIHBIH, 06acTalybl, CabaKThIH,

ybl, OYpLIiKTeHYAiH 6acTajybl, TYJJeHy,
OypluakKKanTapAblH maija 60Jybl, KeMic
IleH TYKbIMHBIH, nicin - »xeTisyi XNB xoHe
XNC copTTapbiH/ia 6ipAeit yaKbITTapAa Xy-
pin oTeipAbl. Pancteig XNB copTbl 92 KyH-
Je micin »keTinai, XNC ToJIBIK Micin »KeTiay
ke3eHi 89 kynai Kypazabl. As, XNA copThbl
00JIBIC JKaFdalbIH/AA ITicin — 2KeTiiMe .
KecTtegeri MasiimeTTep Tek 6ip XbL-
Jla aJIbIHFaH. bacKa »Kbl1jap/a Beretanus-
JbIK, asanapAblH yaKbIThbl ©3repimn, ecipy
XKaFJaiiapbl (TombIpakK, aya pailbl, ThI-
HaWTKBILITAp) paNcCTblH, BereTauusaJbIK
¢dazasiapbliHa 9CepiH TUTI3yi MYMKiH.
ANFalIKpl ©CKIH MeH po3eTKaJjaap
dazasapblH/a parnc xKanblpaKTaphl »KacbL,
TYKTi eMec, 6aJjiaybl3 KaObIH/AbICbIHA Oaii-
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JIaHBICTBI CYp pEHKIIeH, aj cypenuuajaa
’KacblJ, KaTTbhl CHpPeK TYKTi, 6ajaybi3
»KaObIHbI XKOK, PancTbiy cabarbl 6epik, TikK,
KaTTbl TapMaKTaJIFaH, apTypJijiriHe 6aii-
JaHpIcTbl OuikTiri 90 - gan 180 cm-re
JnediH. Pamcrarpl GipiHIII peTTi OYHipJiK
eciHJliiep eciMJIIKTiH opTaHfbl GeJiiriHeH
YKOFapbIFa JieHiH 6ipKesKi opHaacKaH.

Cynpenyniy,  Gactany — Ke3eHiHJe
parmncTblH, 6apJiblK cabaKTapbIHbIH, Kallbl-
paKTapbl MeH OyTaKTapbl CYp, >KaKChl
aHbIKTa/IFaH 6ajaybl3 KaObIH/JbICbIMEH
’KabblJIFaH, Ked Ke3JZe aJici3 6anaybi3
»KabbIHbI 6ap HEMeCe MYJIZE KOK,

Parnc canbicTeipManbl  Typae 6ip-
TiHaen ryagelfi. AJsFaliKbl OypurikTep

Herisri cabakra maijga OoJIFaH Ke3Je,
TOMEHTi epKeHJepAe KeWiHHeEH TryJ
o6ypuikTepi gambin, ryageiai [13]. Onap
KeliHipek Ko9He KbICKA YaKbITKa TIyJ-
JeUTiHAIKTEeH, oJiapAaFbl OypIIiKTepAiH
asaloblHA JKoHe JaMYbIHbIH, Oasy/ayblHa
okeseni. OcimAikteri 6ip ryafgiH ryagey
Y3aKThIFbl — 3 KYH. JKajnsl ryjjey ysak-
TBIFBI aya paubl KaF/aiiblHA GANIAHBICTHI
3-reH 5 anTara jJeliH aybITKuAbL Parmc-
TBIH, I'y/1epi Y/IKeHipeK KoHe aJThIH-Caphl
TycTi [14]. WKewmici - y3biHABIFBI 5-10 cM
CoJ1 TYWHEK Topi3Ji KiHilllKe, KypaMbIH/Ja
18-gen 30-ra feiliH TykbIM Gap. Ocimaik-
Teri OyplIaKKanTapAblH CaHbl KebiHece
50-meH 100 gaHara JeHiH.

Cypet 1 - PanicTbiH ¢peHOIOTUAIBIK, paz3asiapbl
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TykbiMZap JAeHresek cdepablk,
auametpi 0,4-2,5 MM. Pamnc TykbIMJapbl-
HbIH TYCi Kapa, KOl KOHbIP, KOHbIp, aJ
pamncra capbl, aublK KOHbIp 00J/1a/ibl,
KOHBIp [15, 16].

PancThlH, TyKbIMJAapbl TYCy Ke3iHIe
Kapa, KOHbIP »K9He alllblK KOHbIPp TYCTIi
6os1a/ibl, OypIIAaKKAabblH 6GackaHaa eki
6eJlikKe 66J1iHYi KaXKeT, MailJibl TYKbIMAAp-
IblH bUIFaNAbLIbIFEI  30-35% Kypaibl,
OyplIaKTap CapFbIll TYCiHEH allblK 00JI-
Maybl Kepek. Tikesel »XMHaya [Ja, €Ki
Ke3eH/i ’KMHayJa Ja Kecy OMIKTIriH MyM-
KiHZiriHIIe KoFapbl KOWbLIAJbl, OCbLIAM-
ma >KWUHAy KbUIJaMJalJbl, pecypcTap
yHeMJesieAl KoHe OHIMHIH,  LIbIFbIHBI
asasiJibl.

KOPBITbIH/IbI

Pamnc copTrapbiH A6all OGJIBICHIHBIH,
alllblK, Kapa KOHbIp TONbIpaKTapblHAA
TONBIpPAK, XaFJaliblHa OeliMJeny Kabise-
TiH Gafajiay OGOMBIHIIA 3KCIEPHUMEHTTIK
JlepeKTep KUHAKTaJIIbI.

3epTTeJreH panc COpTTapbIHbIH Ja-
MYBIHbIH, (QEHOJIOTUSJIBIK, (a3amapblHbIH
6acTtasy Mep3iMi aHBIKTaI/AbI, OJIapAbIH
Y3aKTbIFbl METEOPOJIOTUSJIBIK KaFAaiap-
Fa ’K9HE COPTTAap/blH, FreHEeTUKaJbIK epeK-
HeJIiKTepiHe GaWJIaHBICThI GOJIbL. OCKiH-
HeH 6actan poseTka d¢asacblHa /[eliH
a3JblK parnc 6asay eceni. EH KapKbIH/bI
ecy cabakTaHy - micy ¢asanapbiHjaa 6ai-
Kasagpl. OpTamla ajifaHzAa, CoOpTapAblH
BereTauusijblK Ke3eHi 89-man 92 kyHre
JediH aybITKblAbl. XNB xoHe XNC copT-
Tapbl KbICKAa BereTalUAJbIK Ke3eHiMeH
epekumeseHai. Coprrap Te3iMAiairi, eHiM-
JUJTITi KaFbIHAH TYPaKThl GOJIBIN IIBIKTHL
Panctbig, XNA copTbl OHWiKTiri GoHbIHIIA
bolsianm ece asMaZibl >KoHe OYIIIKTeHY
¢dazacblHaH KeHiH ecin xKeTiMei.

ANbIHFaH HOTWXKeJIep 3epTTeJeTiH
MaTepUaIJbl TOJIBIK >XOHEe OOBEKTHUBTI
6afasiay YUIiH OoJaH 9pi 3epTTey >XYMbI-
ChIH/A NalaNaHblIaJbl.
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BJIMAHUE MTOYBEHHBIX YCJI0BUM HA BETETALIMOHHBIN NTEPUO/ ITPU
BBIPAIIIMBAHWU COPTOB PAIICA UHOCTPAHHOMU CEJIEKLIMU B ABAMCKOU OBJIACTH
1HAO yHugepcumem umenu lllakapuma 2opoda Cemet],

071400, Cemell, I'nunku 20 A, Kazaxcmat, *e-mail: araisyly@mail.ru

B craTbe mpencTaBiieHbl pPe3yJbTAThl HCCAEA0BAaHUS MO MPOAODKUTEJTbHOCTH
BEreTal[MOHHOTO Mepro/ia OJHOU U3 IeHHBIX U MepCleKTUBHBIX MAaCJWYHbIX KyJbTYp - parnca B
yCaI0BUAX 001acTH A6ail. llesib uccie0BaHUS - OLEHUTDh MOTEHIMAJ CO3peBaHUs COPTOB parca
MHOCTPAaHHOHN CeJIEKIMM B TMOYBEHHO-KJIMMAaTHYECKHX YCJIOBHAX 00JacTH. Pamc - KyJabTypa,
CIOCOGHAs pacTU B IIUPOKOM JIMala30He MOYBEHHBIX YCJIOBUH, 32 UCKJIIOUYEHHUEM GOJIOTUCTBHIX,
OueHb JIETKUX W TecyaHbIX MOYB. B HacTosillee BpeMsi aKTUBHO BeAyTCS HCCJIeJOBAHUS IO
BbIpallliBaHUI0 parica. [IouBbl palioHa, rZe NPOBOAMIOCH UCCIeLOBAaHUE, OTHOCSATCS K CBETJIO -
KalITaHOBbIM. KiiUMaT pe3Ko KOHTUHEHTAJIbHbIN, C 6OJIbLION CYTOUHOHN U rOl0BOU aMIIUTYA0N
TeMIlepaTyp. 3UMa CypoBasi, JIETO >XKapKoe. B ucciefoBaHUU ObLIM MCIOJIb30BaHbl copTa XNA,
XNB, XNC uHoctpanHo#l (KHP) cesnekiuu. B mocsegHue rofibl MPOU3BOJCTBY PeKOMEHI0BAaHO
00JIbIIIOE KOJIMYECTBO COPTOB palica OTeYeCTBEHHOHW W WHOCTPaHHOH cesekiuu. OmnpejgesneHre
JJINTEJbHOCTH BETETAMOHHOTO IepHUojia parca BaXXKHO /[AJs YCTAaHOBJIEHUS ONTHUMAaJIbHBIX
CPOKOB noceBa U y6opku. PeHosioruyeckre HabIOAEHUS IPOBOAUINUCE B TepPBOM MOJIOBUHE JIHS.
JnutenbHocTh BeretayuoHHoro nepuoga coproB XHB u XHII cocraBusia 89-92 nuga. Copt XHA B
YCJA0BUSX 006J1aCTU He co3pes. Bbuin omnpezesieHbl CPOKU HACTymaeHUs: a3 pa3sBUTHS COPTOB
parca. YCTaHOBJIEHO, UTO CPOKH a3 pa3BUTHS 3aBUCAT OT MOTOJHBIX YCJIOBUH U TeHETHYECKHUX
0COGEHHOCTEeH COPTOB.

Katouessle ca108a: panc, copT, peHOJIOTHs], IOYBA, BCXOXKECTh.
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SUMMARY
A. Zakiyeval*, A. Dosmaganbetoval, G. Kamzina?, A. Ualieva?l, A.Muratoval

HE INFLUENCE OF SOIL CONDITIONS ON THE GROWING SEASON IN THE CULTIVATION
OF RAPESEED VARIETIES OF FOREIGN SELECTION IN THE ABAI REGION

INAO Shakarim Semey University, 071400, Semey, Glinka 20 A, Kazakhstan,
*e-mail: araisyly@mail.ru

The article presents the results of a study on the duration of the vegetation period of
rapeseed, one of the valuable and promising oilseed crops, in the conditions of Abay region. The
aim of the study is to assess the ripening potential of rapeseed varieties of foreign selection in the
soil and climatic conditions of the region. Rapeseed is a crop that can grow in a wide range of soil
conditions, except for marshy, very light and sandy soils. Currently, research on rapeseed
cultivation is actively underway. The soils of the area where the study was conducted belong to
the light chestnut type. The climate is sharply continental, with a large daily and annual
temperature range. Winters are harsh, summers are hot. The study used the XNA, XNB, and XNC
varieties of foreign (PRC) selection. In recent years, a large number of rapeseed varieties of
domestic and foreign selection have been recommended for production. Determining the duration
of the rapeseed vegetation period is important for determining the optimal sowing and harvesting
times. Phenological observations were conducted in the first half of the day. The duration of the
vegetation period for the XNB and XNC varieties was 89-92 days. The XNA variety did not mature
in the conditions of the region. The timing of the onset of rapeseed variety development phases
was determined. It was found that the timing of development phases depends on weather
conditions and the genetic characteristics of the varieties.

Key words: rapeseed, variety, phenology, soil, germination.
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