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[oKTOpAnMK fuccepTtaumsacu MaB3ycu Y3sbekuctaH Pecny6numkacy Basvpnap Maxkamacu
xy3ypugarn Onuii atTectaums komucenacuga 18.11.2015/B2015.3-4.Qx211 pakam 6unaH pynxatra
OJIVHTaH.

[okTopnuk pucceptaumscu axta Cenekuusacu, ypyruymnury Ba eTULITUPULL arpoTexHonorusnapu
UAMWA-TaAKNKOT MHCTUTYTUAA GaKapuaraH.

[OuccepTaums aBTopedepaTv yu Tunga (ysbek, pyc, wHrau3) Wnmuil  KeHraw Be6G-caxudacu
(www.cottonagro.uz) Ba  «ZiyoNet»  ax6opoT-Tabaum  nopTaam  (www.ziyonet.uz)  MaH3unura
XolnalwTmpunran.
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TaflKNKOT UHCTUTYTW Xy3ypuaarn 14.07.2016.Qx/B.24.01 pakamnu Vinmuid KeHrall acocmgaru 6up MapTaavk
VnMuid KeHrawHuHT » %]«I’)O/ 2016 inn coat *paru mMaxnucuga 6ynué ytagun. (MaHsun:
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KNPULL (JoKTOp/vK AUccepTauusaic aumoraumnsicu)

[JnccepTtaumsa massycununr fonsap6avry Ba 3apypaTu. ByryHrun kyHga
Ty3a QYHEHWHT 84 Ta Mamnakatuga, Xamm 32-33 M/H. rekTap MaiifoHfa 3Kumo,
Xap nnm 25 MAH. TOHHa4aH OPTMK MaxTa Xocunu eTuwTupunagnl LUyHuUHrgex,
TaKpopuiAi 3KUH cudatuga OyKKaknm-aoH 3kuHnapu 91,6 MAH. rekTap MaingoHra
aKuNKM6, yptaya aoH xocungopnuru 12,0 w/ra, annu xocun 206,4 MIH. TOHHaHU
TalWKWa 3Tagu2 Pecnybnvkamu3ga axonvHW O3MK-OBKAT Ba OOLIKA KULLIIOK
XY)XanMK Maxcynotnapy Xamfa CaHoaTHM XOM-aléra OynraH aXTUMEXUHW Tyga
KOHAMPWLL arpap coxa ofianaa TypraH fonzapb macananapgaH 6mpy xucobnaHaap.

Pecny6nmkamm3 naxtaumnurmga amanra owvpunaérraH Ty6 wmcnoxotnap,
YyKyp Tapkubuii y3rapuiinap HaTkacuia naxra eTuTUpWLL canmoru WnnpaH-
Amnra owmb6 6opmokaa. TympoK YHYMAOPAWIMHWU Cakfiall Ba OLMPULLAA SHIW
KucKa HaBbatniab kv Tu3Mmnapy TakoMuniawTupunmosga. Kysru 6yrgoigaH
KeMMH Takpopuii 3KMHMap cugaThga OAYKKaKNM-4OH (COs, NOBWS, MOLU) 3KUHAap
MaiigoHM To6opa KeHraimb 6opmokaa.

KeiimHrn livnnapga naxta eTUWTMPYBYUM  MamsakatTnapfa, XycycaH
Y36eKnNCTOHAA Ty3aHW MyTTacun 6vp MalifloHra »XOWnalTMpuLW Ba Kyn Aanaam
KaTTa maccvBnapra ara 6ynraH rysa-6efa anmaiunab akuw TU3MMAapU Y3UHUHT
axaMUATUHN RYKOTAW. LLIYHMHT yUYyH XaM KULLUIOK XYXaIurn aKuHnapugad myn
Ba CU(aTAM XOCUN ONULUHWMHT WUCTUKOONNM arpoTeXHONMOrMANapuHA  ApaTuLL,
YyNapHW  MOLEpHU3aLMA KAWL, MaxCynot uwnabd uuMkapul  XaXKMUHU
KynaiTMpWLL, 3KUHAAP TYPUHWU TYrpy TaHaaw opKaivm TYNpPOK YHYMAOPAUMMHU
CakjainguraH Ba OLWMPULIHW TabMWHMaliguraH Hasbatiab SKuW TU3MMIAPUHK
AHafa TakOMWNNALLTMPULLHKM [aBp Tako30 3TMOKAa. by aca [AexkoHumamkga
TYNPOK YHYMAOPAUIMHN OLIMPWLL, MabAaH yrutnap Mebépu, Hucbatw, opraHvik
yrutnapgaH onganaHu, aKUHNapHU HaB6aTnab 3KMLLHM KeHr Ky/nnaw, ep Ba
CYB PECYpCNapyHi TEXOBYM WATOP arpoTeXHONOTUSNAPHN XXOPUA 3TULL GunaH
6esocuta 60rnMKAMp. AMMO, NaxTauynnvkia rysa Kysru GOLIOKAN-LOH 3KUHNapH
6unaH HasbaTnab akuncada, TYNpPoK YHYMAOPAUIMHU caknawl Ba oLumpuLliaru
ypHY eTapim 6ynmasntu. LLyHW xucobra onub, cyropunaguraH maiigoHnapga
KvcKa HaBb6aTnab KU TU3UMIAPUHWN XXKOPWIA STULLAA acoCuil IbTUOOPHM TYNPOK
YHYMIOPUTVHN cakpaiguran, oLUMpaguraH, axonvHM 03MK-0BKaT
maxcynotnapura 6ynraH TanabuHu TabMUHNaRAMraH OOH, LYKKAaKIW-AOH Xampia
cab3aBOT 3KMHMAPMHM 3KULLTa KapaTull, Y6y 3KMHMapHW acocaH Takpopuid Ba
Opa/IMK 3KWMH cuatmga (MKKM Ba Y4 KOMMOHEHTIM) KWCKAa HaBbaTnabd 3K
TU3MMAapura KUpuTnG, epgaH (olifanaHnl camapagopMrmHn owmpuw Jonsapb
MacananapujaH 6vpu xmcobnaHagu.

Y36ekuctaH Pecnybnvkacy MpesugeHTuHUHE 2015 iinn 29 gekabpgary MK-
2460-coHnu «2016-2020 iinnnapga KULWAOK XY>KaMrMHA SiHaga UCIoX KUWLW Ba
PUBOXNAHTUPWLL Yopa-Ta4dupnapu Tyrpucuaa»rm kapopy Ba Maskyp aonustra

1http://www agro.uz
2http://www. uz.denemetr.com.
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Termwnm 60LWKa MebEpUA-XYKYKWMIA XyxokaTnapga OenrvnaHraH BasudanapHu
amanra owwpuwra ywéy auccepraums TafkUKOTU MyaisH papaxaga Xvsmar
Kunagu.

TagKUKOTHUHI pecnybnvka aH Ba TEXHOMOIMANapu pPUBOXIA-
HULLMHWHE acocuid YCTYBOp MyHanuwiniapura 60rnnknamrn. Maskyp TagkukoT
pecnybnuka thaH Ba TEXHONOTUANAP PUBOXIAHNLLVHUHT V. «KAMLIOK Xy>Kasmru,
6MOTEXHOMOTUA, 3KOMOMMS Ba aTpod-MyxuT Myxodasacu» YCTyBOp IyHanmL
fovpacuga 6axapuraH.

[wnccepTaumnsa massycy Gyiivya XOpwdKWi UNMWA-TAAKULOTNAP LUapXM.
TynpoK YHYMZOP/MIMHW Caknall Ba MyHTa3aM OLWMPULL, aTpol MYXUTHU
Myxo(haza KuMuL, SKUHIapHU caMapann HaB6atnab aKuL TU3MMIAPUHW Ky/nail
Oylinya >XaxXOHHWMHT eTakuy WUAMUIA Mapkasnapu Ba ONWiA TabauMm Myaccacanapu
xymnagaH, United State Agricultural Department (AKAL), Chinese Academy of
Agricultural Sciences (XuTtoii), Indian Central Institute for Cotton Research
(X,uHaucToH), Cotton Research Institute in Multan and Islamabad (MokucToH),
Australian Cotton Research Institute (Asctpanus), Cotton Research Institute CRI
(Mucp Apab Pecnyb6nukacu), Cotton Research and Application Center (Typkus)3
Ba MNaxTa cenekumacu, ypyruymauru Ba eTULLTUPKLL arpoTeXHONOMMANapU WIMUA-
TafKUKOT MHCTUTYTMAA (Y30eKNCTOH) n3naHvwwap oimb 6opuamoka.

Kpwnok Xykanuru 3KuHMapu etuwtupuwga Typau  anmawunab  akuw
TU3MMAAPUHW Kynniawl Ba TYNPOK YHYMAOP/AUIMHUN OLUMPULLTa OUf, KaxoHaa onmb
6opunraH WAMWA-TaAKMKOTNAP HaTWXkKacmia Kyiugarm WAMWA - HaTvkanap
O/MHFaH: 3KWHNapPHU Typiu  amawnad  aKkvwW  TU3MMAAPUHW - TYNPOKHUHT
arpokumMéBuii Ba arpousvkaBumii xoccanapura Tabcupy aHuknaHraH (Chinese
Academy of Agricultural Sciences, Cotton Rescerch Institute in Multon and
Islamabad); Takpopwii xamaa opasvK 3KUHAAPHUHT OpraHnK KOMAWMKAApU OpKasin
TYNPOKKa KaiTraH o03MKa Mofdanap Mukaopu aHuknadrad (United State
Agricultural Department, Cotton Research Institute CRI); opanvk xamga Takpopuii
3KMHMAP KMWLUIOK XYXXa/IMrnra WHTEHCU(MKaLMS KUIMHUG, KylMMYa Ba ap3oH
03yKabomn 3KWMHMap eTULLTMPULL TexHosmormsnapn mwnab unkuirad (Australian
Cotton Research Institute, Cotton Research and Application Center); goHnm Ba
[OH-AYKKaKM 3KUHNAPHW eTULITUPWLL HaTuXKacuga TYMPOKHWHE CTPYKTypacu
Xamga yHymaopanruaum owmwmra spuwmarad (Indian Central Institute for Cotton
Research).

ByryHrn KyHa SKMHNapHM Kucka HaBbatnab askvw  Ba  TYMpoK
YHYMIOP/UIMHM  owwmpuw  Byliya  KyWugarm  ycTyBop  WyHanuwnapga
TafKMKOTNap 056 BopuAMoKaa: rysaHn MyTtracun, 6efa-rysa anMaiinab Ba Kucka
HaB6aTnab aKMLIAA KynnaHWAraH MabJaH Ba OPraHvK YruTnapHUHI Mebépnapura
6ornMk xonga TYNPOK YHYMAOPAUIVMHW  YLIMPWULLUMHA  @HWKMaW;  TYNpoK
YHYMIOP/UIMHM  caknalwl Ba OWMPpULIAA SHIM  KMCKa HaBbatnab  aKuLl
TU3MMNAPVHW TaKOMUNNALWTUPALLL

1https:// www.usda.gov/; https:// www.caas.cn/cn/administration/research
https://www.cicr.org.iR/; https:// www.dpi.nsw.gov.au research centres
https:// www.altillo.com
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MyaMMOHVHT ypraHuUraHavk gapaxacu. PecnybankammsHUHT TUNUK By3
TYNPOK/apy WapouT1aa rysaHu MyTTacun Ba asmalunad sKkuww TUUMNapUHWUHT
TYNPOK YHYMZOPAUTVHW OLWIMPULL Ba KULLIOK XY>Ka/IMK 3KMHIapUaaH HoKopy Ba
cudatim  X,0cun  OAWLIra TabCUPWMHW  aHuMkiaw  Oyinya WiMWA-TafKUKOTNap
B.I".Bepe3osckuin, W.Cagmes, A.P.ActaHoB, 3.C.TypcyHxyxaes, A.C.50/KyHOB,
P.LL.Tunnaes, b.M.XanukoB Ba 6oLWka Kynnab onvmnap TOMOHWAAH ONW6
6opunraH.

TynpokK YHYMAOP/UIMHU Cakdall Ba OLIMPWLLAA 3KUHMAPHU anmaiinab
3KMW  macananapu  byimua  Poccmsiga  B.B.JokyuaeB, M.A.KocTblues,
B.P.Bunbamc, Amepuka Kywma LlTtatnapypga H.M.Taylor, B.Volger,
H.R.Gardner,  ®paHumaga JK.bycceHro, [epmaHugga AJInbux, A.®
Mwungensgopd, Asctpuaga K.Binder kabu onumiap TOMOHMAAH KeHra KampoB/u
WIMWA-TAAKUKOTNAP  yTKasunraH \amga camapanM WIMMIA  HaTuxanapra
3PULLMATEH.

JNekuH, cyropunagurad xygyanapga TynpokK YHYMAOPAUIMHWA TUKNaw Ba
owmMpuLaa rysa Ba rysa MaxXMmyugarn 3KMHIapHW Kucka potauusga anvatunab
IKMLWHKMHT 2:1 (ry3a+0opanuK 3KUH-XaBaap: rysa: Kysru 6yraoii+Takpopuwii aKvH-
MOLL, ry3a canmorun 66,7%, o6yrgoin 33,3%), 2:1 (Ky3ru Oyrhoin+Takpopuid KuH-
MOLL: Ky3rn Oyrfoi+Takpopuii SKMH-MOLU+OpPanvK 3KWMH-XaBap: rysa, rysa
33,3%, 6yrgoin 66,7%), 11 (Ky3rn Oyrpoin+Takpopuii 3KMH-MOLL+0PaIMK 3KWH-
TPUTUKaNE: Ty3a+opasuK 3KWH-TpUTMKane: cos, rysa 33,4%, 6yrgoii 33,3%, cos
33,3%), L1 (ky3rn OGyrgoii+Takpopuii 3KWH-MOLU+0pPasMK 3KUH-XKaBhap: rysa,
rysa 50%, 6yrgoit 50%) Tnsumnapu b.M.XanmkoB TOMOHUAaH ypraHuiraH 6ynme,
rysaHM MyTtTacun Ba Gefa: rysa (3:7 Tuaumpa) anmalunad SKUWHWHT  10-
potauusacuga TYNpoK YHYMAOP/UIKA Ba Ty3a XOCWALOPAWUIMra TabCupu, Kucka
HaB6aTnab aKMLga MArapu TafKWMK KUAMHMaraH Opa/ivK 3KWHMApLaH Cymu, Kyk
HyxaT, >XaBfjap Xamfa YNapHWHT WKKU (Cy/NU+KyK HyxaTr) Ba Y4 (Cynun+Kyk
HyxaT+XaBJap) KOMMOHEHT/M apanalimManapy, Takpopuil 3KMH cudatuga cos
Kaby 3KMHMAPHUHT TUNWK 6y3 TYNPOKNapHWHI YHYMAOPAWrMra xamga rysa
XOEUNJopAUrnra  TabCUPWMHW  aHuKaw  Oyinya  WAMWIA-TAgKUKOTNap  OnMb
6opunmaraH.

[uccepTaums  MaB3yCMHWHT  guccepTauus  GakapuiaraH — wWaMuii-
TaAKMKOT MyacCcacaCVHVHI WUAMUA-TaAKMKOT uwwnapy 6unan 60oriamkamri.
[vcceptauma  TagkmkoTu [laxta Cenekumsacy, Ypyrywimry Ba  eTULTUPKLL
arpoTexHONoruanapu  WIMMA-TAAKMKOT MHCTUTYTU  WUAMMWIA-TAAKMKOT — MLLnapu
pexacnHUHr A-051. «MYNKYUIMKHWUHE SHTU LWaknura ytraH epmep Ba 60LLKa
Typfarn Xyxanmknapfa epgaH yHymau ¢oiganaHu, TynpoK YHYMAOPIUMMHU
Xamfa 3KviHiap XOCWLOP/IUIUHU OLUMPULL MaKcaauaa naxTtauniinK Maxxmyuaaru
3KUHNapHM anMalliab Ba HaB6at/ab aKWLW TU3UMAAPUHK UWNad Ymkny (2006-
2008 1iih.), KXA-7-025. «PecnybankaHUHI Typav TYNPOK WKMM LuapouTiapuia
cyropunaguraH epfaH yHymam goiganaHuil, TyNpoK YHYMAOP/MIVHK cakiall Ba
KaiiTa TMK/TaLl XaMaa 3KWHMap XOCUAZOP/MIVHM OLUMPULL Makcaamaa naxtadunimk
MaXXMyWUJarn sKWHMapHW anMawinad Ba HasbaTnad aKv TU3MMIapUHM ULWNab
ymkmw» (2009-2011 1iiA.) xamga KXA-7-007. «CyropwnaguraH MaiifoHnapga
TYNPOK YHYMZOPAUTMHM Cakiall, OWMpULL Xamfa ry3a Ba ry3a Maxmyugaru
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3KVMHNapAaH HKOPU XOCU eTULITMPULLAA AHTU anMalinad kUL TWU3MMNapUHU
TakommnnawTpnwy  (2012-2014  #il.) maB3ycugary amanvini - nomxanapw
fovpacuia 6axapuiraH.

TagKUKOTHUHI Makcagu TUNUK Oy3 Tymnpoknap LapouTuia rysaHu
MyTTacun Ba 6ega: rysa anMawnab (3:7) akuwga TynNpoK YHYMZOPAUTM Xampa
rysa XOCWUMZOp/urura TabCUPMHU aHWK/AW, TYNpoK YHYMAOPAUIM Ba rysa
XOCUNIAOPAUIMHA  OLUMPYBYM  KWCKA  Hasbat/iM  aiMawnad  SKULIHUHT
TakOMU/IaLraH TU3MMAapUHAU UWNab YnKnLgaH nbopar.

TafKNUKOTHUHT Basudanapu:

MyTTacun rysa Ba Oefarysa anMawnab okuw (3:7) TuMMmnapuga
TYNPOKHWHT arpoK1MEBMIA Ba arpotn3nKaBnil xoccanapy xamaa yCuMIMKIapHUHT
03MKa YHCYp/lapyHU y3nawTMpyLL MyBO3aHaTUra TabCUPUHIN aHUKIIALL;

MyTTacun rysa sa 6ega: rysa anmawunab skuw (3:7) Tsvmnapuga mabjaH Ba
Maxanuii YruTnapHU ry3aHVHT YCWULLW, PUBOXJIAHWLLK, NaxTa XOCWUngopaurura
TabCUPUHW YpraHuLl Xxamga Tos1a CUPaTUHM Taxana KUInLL;

Ky3rn 6yrgoid, opanvk 3KUMHAAp-CYNM, KyK HyxXaT, >kaBfap Ba Takpopuii
3KVIH-COSHVHT OpraHuK KOMAMKAAPW OpKasiv TYMPOKKAa KaiTraH 03uka mogaanap
MUKLOPWUHW aHUKALL;

KvcKa HaB6aTnab kv TMaMmnapuaa Kysru 6yraoi, opanuk sKMHNap cynu,
KYK HyXaT, >KaBAapHVHI MKKW Ba Y4 KOMMOHEHTAW apanalimaiapy Ba Takpopuii
3KMH COSHW TYNPOKHWHI  arpokMMEBMIA Ba arpoM3vkaBuii  xoccanapura
TabCUPUHW aHWNKALL;

Kncka Hasbatnab akuW TusMmnapuia Kysru Oyrgoid, Takpopuii Ba opasimk
SKMHMAPHW TY3aHWHT  ycuwwu, PUBOXMGHUWM Xamfda Try3a XocCWungopaurura
TabCUPWHW aHUKNaLL;

Ky3ru Gyrgoi, Takpopuii Ba OpanviK 3KWHAAPHW TY3aHWHT BUAT Kacanivru
6unaH 3apapnaHnLLIMra TabCUPUHN aHMKAALL.

TagKNKOTHUHI 00beKTa cutatiaa TUNuK 6y3 TYnpokiap, MuUHepan YTuX,
OpraHuK yratnap, ry3aHuHr Okpapé-6, AHOwkoH-35, Owmag, Haspys, C-6524
HaBnapw; Ky3ru 6yraoiHUHr «KpoLLkay»; coaHun «Op3y»; CYNHN «YCrex»; XaBaapHu
«[Mammp»; KyK HyXaTHW «BOCTOK-84»; 6eflaHn « TOLLKEHT-1» HaB/iapy O/IMHraH.

TaAKUKOTHUHI NpeameTa rysaHn MyTTacun Ba 6epa-rysa anmaiunab (3:7)
3KMLI Xamfa Kvcka Has6aT/nm anmaluniab sk TU3MMWAA TYNPOK YHYMAOP/UIH,
031Ka MOLAANAPHUHT Y3rapyLl AWHAMUKACK, TY3aHWU YCULLKW, PUBOXTAHULIW, BUNT
OunaH 3apapnaHv Japaxacu, rysa XOCUAZOPAUIM Ba TOMAHUHI TEXHONOTMK
cudhaTt KypcaTKuuiapuHn y3 numra onagu.

TagKMKOTHUHT ycynnapuy. TagknkoTnap fana Ba nabopaTopus Lwapomtuaa
o6 6opunnb, 6yHga «MeTtoauka [TOCyaapCTBEHHOTO  COPTOMUCMbITaHUA
CENbCKOXO3AWCTBEHHbIX  KyNbTyp», «MeToAMKa MNPOBEAEHMS  OMbITOB  C
XN0OMYaTHUKOM», «MeTofbl arpoXMMWUYECKMX aHaIM30B MOYB U pacTeHUii»,
«MeTogbl arpotu3nyecknx WCCnefoBaHWii», «[ana TaxpubdanapHu YTKasuLl
ycnybnapu»  Kabu  ycnybuii  KynnaHmasiap  acocuga  onvMb - 6opwnguw.
MabnymoTnapHUHI cTaTucTuk Taxauam WinQSB-2,0 xampa Microsoft Excel
factypu éppavmupa B.A.JlocnexoBHUHT «MeToabl MOMEBOro OnbITa»  ycnyéu
Oyinya amanra owmpungu.
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TaaKNKOTHUHT WIMWUIA SHTUAUIU KyAngarunnapgaH noopar:

Wik 60p TOLKEHT BWAOATUHWHI TUNWK Oy3 Tynmpoknapu LuapouTmia
MyTTacun rysa Ba 6efa-rysa anMainabd aku TM3MMAapmura TakkoCMaHraH Xonga,
rysa-ranfia Kucka Hasbarny anMainab skuLl TU3MNapn Uliiab YmMKunraH;

naxTauninK Maxmyuia OpavMK 3KWUHNAP-CyNW, KyK HYXaT, >KaBAapHUHT
MKKN (CyNMU+KYyK HyxaT) Ba Y4 (CynM+KYK HyxaT+XaBap) KOMMOHEHT/IN
apanalumanapu Ba Takpopuii 3KWH COSIHW TYNPOK YHYMZOP/AUIMHM Cakjall Ba
oLIMpULLAArY axaMUATY YpraHunrad Xxamaa ynapHUHT Krcka Has6atny anvatunab
akmw (1:1, 1:2, 2:1) TM3MMAapuaarv YpHu aHmknab epuirasx;

TUNUK 6Y3 TYNPOKZAPHWHI YHYMIOPAUIMHY Caknall Ba OLMPWLL, ry3afaH
MyTTacun My Ba cudatim xocun eTuwtnpnw yuyH (1:1; 1:2; 2:1) ky3ru 6yraoi
aHrmsnra Takpopuil 3KMH cudaTnga AYKKaKIu-4OH 3KWH COSl Ba OPaIMK 3KWH
cughatTuga Cynu, KyK Hyxar, Xasfap Kabu aKMHNapHU UKKW Ba Y4 KOMMOHEHT/IN
apanaliMa Xonfa 9KWW Ba YNAPHWHE TY3aHWHT YCULIW, PUBOX/aHULIM Ba
XOCUNJOPAUTATa TabCUPU aHWKAAHTaH;

TMNUK 6y3 Tynpoknap yHYMZOP/MIL Ba rys3a XOCWUALOpAUruAra Tabeupu
6ylinya Krcka HaB6aT/IM anvalnab sk TU3MMAapy TaKOMWUIALLTUPUITaH;

TaAKMKOTHUHT aMa/ivii HaTwkacu KyingarunapgaH nbopar:

TUNWK 6y3 TYNPOKAap LLapoMTuaa rysa MyTTacui napeapyil KWavHuG, yrut
KynnaHuiMaiguraH BapuaHrga TYNPOKHWHT Xxaigos (0-30 cm) KaTnamuga
ynprHaM Mukgopu pactnabku (0,844%) mukpopgaH 0,023% ra, (0,821%) xap
i 30 T/ra ryHr kynnadunradga 0,996% pad 0,980% ra, ékv 0,016% ra, 6efa-
rysa aiMawnab skuwpga xap wm Niso Proo K3 Kkr/fra mukgopga yruT
KynnaHunraHga aca 1,020% pgaH 1,010% rava, éku 0,010% ra KamairaHauru,
Kucka HaBbaTnab SKMLIHWHI 6up poTaumsaga rymyc mukgopn 0,014% paH 0,037%
raya opTraH/UI aHUKAaHraH;

YTKa3WAraH TaaKMKoTNapaa KUcka HaB6aT/m anmaluiab akuw TusmMnapura
OPa/IMK 3KMHNAPHWUHT MKKN KOMMOHEHT/IN (CYNN+KYK HyXaT) Ba Y4 KOMMOHEHTAN
(cynu+KyK HyxaT+XkaBfap) apaialimanapy Xxamfia yHra Takpopuid akuH cudatmga
COSHW KVMPUTULL OpPKaN HaB6aTNab aKMLIHUHT 1:2, Ky3ru 6yraoli+Takpopuii akvH
(cos): rysa: rysa, 12, Ky3ru Oyraoii+Takpopuii 3kuH (COSA)+OpasiMK 3KWH
(cynu+kyk Hyxar): rysa: rysa, 1:2, Ky3ru 6yrgoii+Takpopuii akvH (Cos)+opasmk
3KMH (CyNu+KyK HyxaT+xaBfap): rysa: rysa, 2:1, Kysru 6yrgoi+TakpopuiA skuH
(cos):  Ky3rm  Oyraoii+Takpopuii  3KkuMH  (COS)+0pasMK  3KUH  (Cy/IM+KYK
HyxaT+xkaBaap): rysa, 11 Ky3rn Oyrgoi+takpopuii 3kuH (Cos): rysa Kabu
TU3MMIAPK TaKOMWANAWTUPUATaH Ba ULWNab YMkapuLLra Tascusnap GepunraH.

TagKUKOT HaTWXaNapuHUHT uWwoHYNnnurn. ysaHn mytTacun, 6efa-
rysa anvawnab Ba Kucka Has6atnab akvLfa KynnaHuraH mabfaH Ba OpraHuk
YIUTAAPHUHT Mebepnapura 60rnK xonaa TYNpPoK YHYMAOPAUIMHW Y3rapuLLIHW
aHUKZAW WLLOHYAM fdapaxafga OynraHnurv; Typau arpotagéuvpnap Tabcupuga
ry3aHu YCULLN-PUBOXIAHWLLK, XOCUNLOPSNK MablyMOTAAPUHUHE ULLOHYINANIN
MaTeEMaTUK-CTaTUCTUK ~ Taxuanap  6unaH  TacAVKIAHraHAWru;  TagKukoT
HaTVXKanapyHWHT Xaikapo Ba Maxannuii Taxxpubanap 6unaH TakKoCMaHraHmru,
Ky3aTunraH KOHYHUSTNap Ba ONMHraH XyNOCANapHWHI MOCAWIW; HaTMXanapHu
nwnab-umkKapuwira >Kopuin  aTuaraHy; Taxpuba HaTWKanapuHMW Xankapo Ba
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Pecnybnuka Mukécmgarn wimMui-amanuii  aHxymannapga 6aéH aTuaraHnnrn
xamaa Y36eknctoH Pecny6nukacn Basuvpnap Maxkamacu xysypugarn Onuii
arTecTauMs KOMMUCCMACM TOMOHWAAH 6enrunaHraH Maxaainil - Ba  XOPWDKWi
HaLLprnéTNapaa Yon STUAraHANIA HATKANaPHUHT ULLOHYAMAUTHNA KypcaTagu.

TagKUKOT HaTWKaNMapUHUHE WAMWIA Ba aMasivii  axamuaTn.  Kwicka
HaBbaTnab 9KWLW TU3UMIApUra OPaIMK 3KUHMAPHUHT  WKKW  KOMIOHEHT/IN
(cynn+Kyk HyxaT) Ba Y4 KOMMOHEHTM (CyNnU+KYK HyxaT+XaBaap) apanalimanapu
Xamga yHra Takpopuii SKuH cudiatmga COSHM KUAPUTWLW OpKain Hasb6aTnab
SKMWHUHT 1.2, Ky3rn O6yrgoi+takpopuii 3kuH (cos): rysa: rysa, 1.2, Kys3ru
Oyraoi+Takpopuii 3KUH (COA)+OPa/IMK 3KMH (CYNU+KYK HyxaT): rysa: rysa, 1:2,
Ky3rn Gyraovi+Takpopuii 3KuMH (COS)+Opa/inK 3KUH (CyNM+KyK HyxaT+xaBgap):
rysa: rysa, 2:1, Kysru 6yrgoin+takpopuili skuH (cos): Kysru 6yrpoii+Takpopuii
3KMH (cos)topanvk  3KUH  (Cynu+KyK HyxaT+xasgap): rysa, 11 Kysru
6yrpoii+Takpopui 3KUH (cos): rysa Kabu TU3nMNap opKanu
TaKOMUNNALWTUPUATAHN ULLHWHT WIMWIA axaMUATUHW Genrunaign.

[JuccepTaums  HaTWKanapyHWHE  aMaimidi  axaMUATMHW  3aca  KagumpaaH
cyropunmb KenuHaétraH TWnNWK 6y3 TynmpoKnap YHYMAOPAUIMHW caknaw Ba
OMpUML, ry3afiaH MyTTacun Myn Ba CUATAIN XOCUN ETULITUPULL YYYH SHTU
OEXKOHUMAMK TU3MMUAA KynnaHunaétraH rysa-raina Kucka HasbaTnab akuLl
™manmnapura (1:1, 1:2, 2:1) Ky3ru 6yrgoil aHrmsura Takpopuid aKMH cudatnga
OYKKaK/IN-40H COA Ba OpaVK 3KWMH cudatuia Cynu, KyK HyxaT, >kasfap Kabw
3KVMHNapHM Y4 KOMMOHEHT/IM apajaliMa Xo/fa KWL TaBcus 3Tunagu, Kucka
HaBb6aTnab SKUWHWMHF 1:2, Ky3ru Oyrgoi+Takpopuili 3kuH (cos): rysa: rysa
TU3MMUAA Ty3aHU Ky3ri 6yraoii Ba TaKpopuWii AyKKakIW-40H COAfaH KeiuH thakat
6up Wun, 1.2, Ky3rn Oyrpon+Takpopuii SKWMH (COS)+0pannK 3KUH (CYNn+KyK
HyxaT+XaBgap): rysa: rysa TuaMMua MKKW #un gaBomuia 3kub eTtuwwTmpuLl
TUSUMUHMN ULLINA6 YUKUATaHAUTW BrnaH n3oxnall MyMKWH.

TagKMKOT HaTWXaNapHUHE XOPUA KUAuHWWK. Tunuk 6y3 Tynpokiap
LapomTnaa TynpoK YHYMAOPAUIM Ba Maxta XOCW/IAOPUIMHM OLUMPULLAA KUCKA
HaBbaTnab aSKMW TM3MMAAPUHM uMwWMab uuknw  Byinya onnb  6opunraH
TaJKMKOTNap acocmaa:

Pepmep Xyxanuknapura KynnaHva cugatunga «Kucka Has6atnu anmatunab
SKULLHU KOpWiA 3T Byinua TaBcusnap» wwnab uukuiraH (Y36eKncToH
Pecny6/inKacy KULLIOK Ba CyB Xy>Xanurn BasvpamrmHuHr 30.08.2016 ., 02/20-
1151-coH Mab/lyMOTHOMACH).

ByHoa Tynpok YHYMAOP/AUIMHW Caknalw Ba OWWpuUW, ry3afaH Myn Ba
cudaTaM XOCUN O/MLLHM TabMMHALW Makcaguia Kucka Habatnv anmalunab
IKWLHWHT 1:2 Ky3rn 6yrhoin+Takpopuii akvH (cos): rysa: rysa TMsummia rysaqu
Ky3ru 6yrfoli Ba TaKpopuil OyKKaknu-LOH cosfjaH KelnH dakat 6up inn, 1:2
Ky3ru Oyrfoii+Takpopuii 3KUH (COS)+Opa/iMK 3KUH (CyNU+KYK HyxaT+xXaBaap):
rysa: rysa TMauMmia UkKv imn gaBomMmaa akmb eTULITUPULL TaBCUS STUMraH.

Kucka Hasb6atnab oskvwHuMHr 1.2, Ky3ru  Oyrnoi+Takpopuid  9KWH
(cos)+opanuk 3KMH (Cynu+KyK HyxaT): rysa: rysa, 1:2, Kysru Oyrpoi+Ttakpopuii
3KUH (COSA)+OpaINK 3KMH (CYNU+KYK HyxaT+xaBgap): rysa: rysa sa 2:1, Kysru
6yraoii+Takpopuii 3KUH (Cos): Ky3rn Oyrpoi+Takpopuii 3KUH (COSt)+Opa/ivK KVH
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(cynn+kyk HyxaT+xaBAap): rysa kKabu Has6atnabd akuw Tusmmnaapu 2009-2011
mnnap pasomupa byka Tymanmga 420 rektap, 2010-2014 iivnnapga HOkopw
Unpunk TymaHmga 320 rektap MaiifloHra >XOpwid KunuHraH (Y36eKucToH
Pecny6/MKacy KWLLIOK Ba CyB XY)XKa/Irn BasupamMruHudr 27.07.2016 i., 02/20-
988-COH Mab/lyMOTHOMACH).

ByHga, HaB6aTnab skuwHuMHT (1:2) Twuaumupa rysa 1-um Aun napeapwiu
KWIVMHraHga rysa xocungopinrn rektapura 36,5-35,7 LEHTHep, peHTabennuk
fapaxacu 26,2-23,4 homsHu, 2-um iinn aca By KypcaTkuuiap Tervwiv pasuwga
38,6-36,5 UeHTHep Ba 33,4-26,2 (homsHM Tawwkwun 3tran. Has6aTnab SKULIHWHT
(2:1) TM3Mmnaa KeTMa-KeT 2 inn (Ky3ru 6yraoi, Takpopuid Ba OpanvK 3KMHAapaaH
KelvH rysa) akunraHga rysa kocunu 38,6 LeHTHep, peHTabennmk japaxacu aca
33,4 (hoV3HU TALLKW/T 3TraH.

TafKMKOT HaTKanapuHWHE anpobaumscn. Jana Taxpubanapyn Kap
mn Y3KXUNYM Ba NMCYEAUTWU ToMOHMAAH Ty3unraH maxcyc anpobauus
KOMUCCMACU TOMOHMAAH WXO0OWIA 6axonaHraH, XMco60Tnap MHCTUTYTHUHT UAMUIA
Ba yCnyouid keHrawiapuja Myxokama KUaMHraH. Juccepraums UWIMHUHE acocuii
HaTKanapy «Y36eKUCTOH pecry6/MKacy KULLOK XyXanuruia cysB Ba pecypc
TEXOBUM arpoTexHonoruanapu» (TowkeHT, 2008), «®PaH Ba WHHOBaUuA
(haoNIMATUHN  PUBOXIAHTUPULWAA  wnapHuHr  ponu»  (TowkeHT,  2010),
«[IeXKOHUMMNK TU3MMMZa 3uMpoaTnapiaH Myf KOCWU eTULITUPULLHWMHT MaHb6a Ba
CyB TEXO0BUM TexHonorusanapu» (TowwkeHT, 2010), «KuAWNOK Xyxanmruja sHru
TEXaMKOP arpoTexXHOMOruUANapHn xopuid atuw» (TowkeHT, 2011), «Tynpok
YHYMZOP/IMTMHM  OLUMPWLL,  Ty3a Ba Iy3a  MaXmyujar  3KMHIAPHW
napsapuvillnaliga MaH6a TEXOBYM arpoTEXHONMOTrUANapUHW aMaiméTra opuit
STULIHUHT axamuaTu» (TolkeHT, 2012), «[lepcnekTuBbl NPUMEHEHWUS CPELCTB
XVMU3aLMK B pecypcocteperaroLmx arpotexHonornsax» (Mocksa, 2013), «Tynpok
YHYMAOP/IMTY Ba KULLIOK XYXXaJIUTU 3KWHNAPU XOCWUMGOPSUTUHN OLLUNPULLIHUHT
fonsapb macananapu» (TollkeHT, 2014) Kabu aH>XyMaHnapia Mabpy3a KUIMHIaH.

TafKNUKOT HaTWXKaTaPUHUHE 3BJI0H KUMUHWULWLIKW. [uccepTaums mas3ycu
Oyiinya amm 27 Ta WIMUA MW YOM 3TWIraH, LWynapaaH, Y30eKucToH
Pecnybnukacu Onuii atTecTaums KOMUCCUACUHUHT LOKTOPAMK AuMccepTaumsnapu
acoCWin UAMMWIA HAaTVDKaNaPUHK YoM 3TWLL TaBCUA 3TUAraH UiMuUiA Hawwpnapga 14 ta
MaKona, >xymnagaH, 12 Tacu pecnybnnka Ba 2 TaCu XOPWDKWIA >XypHainapaa Hawip
aTUAraH.

[uccepTaunsAHVHT XaXKMU Ba TY3UAULWLIK. JuccepTaums Tapkuou Kupu,
ontnta 606, xynoca, oiganaHunraH afabwétnap pyixatu Ba wioBanapaaH
néopart. AuccepTaunsHUHT Xaxmmy 200 6eTHM TaLLKW 3TraH.
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ONCCEPTALMAHVHI ACOCUA MA3MYHW

Kupnw  kncmmga  yrxasuwaraH — TafKWKOTIIAPHWHT  on3apbivry  Ba
3apypusaTV acocnaHraH. TafKUKOTHUHI Makcagu, Basudanapy xamia OO6bLekT Ba
npegmeTnapu TascudgiaHraH, ¥Y36ekuctaH Pecny6nmkacu (aH Ba TEXHONOrMACH
TapakAVETUHWHT YCTYBOP MyHanuLuiapura MOCAUIA KypcaTuiraH, TagKUKOTHUHT
WIMWA ~ SHTUAWTA  Ba  aMa/Mii - HaTwkanapy 6GaéH  KWIWHFaH,  OfIMHraH
HaTXKaNapHWUHT  Hasapuili Ba aMa/viA  axgMuaTn ounb 6epunraH, TagKMKOT
HaTWKanapyHy  aManvétra >KOpUA  KWauW, HaTp 3TWAraH Wwnap Ba
AuccepTaUnsaHUHT TY3MAuULWLK 6ylinya Mab/lymoTiap KenTUpuiraH.

[JvcceptaumaHuHr «My3aHn MyTTacui Ba anmawniabd 3kuw, TYrpok
YHYMIOP/MTMHW OLUMPULLITa OUA UIMWIA afabuétnap wapxm» aed HoMnaHraH
6upuHUM 606Maa MaB3y OyiiMua 0nMG GopwuaraH TaAKMKOTIap HaTvKanapw,
XOpVDKUiA Ba Maxannuin agabuétnap Taxaunu 6atadeun éputunrad. LLyHWHTrek,
TaOKMKOTNAp MakcaguiaH Kenmb uukmb, rysaHM MyTTacun Ba anMalunab
SKULIHWHT  TYNPOK YHYMZOP/UIW, 3KWHMAP XOCW/ZOPSIUIMHW - OLIMPULWL  Ba
CU(aTUHL  AXWKaLWgary — axamuat, TYNPoK YHYMZOP/AWIA  Ba  3KMHMAP
XOCUZOP/NIMHN  OLUMPULLAA Takpopuii Ba OpPaIMK 3KUHNQPHWHT  axamusTy,
TYNPOK YHYMZOP/MIMHM  GoLKapnd 6GopuLl, axofMHU KyHOaIMK O3UK-OBKAT
TanabnapyHn KOHAMpaguraH AYKKaknu-fOH, OOH Xamfia cab3aBoT 3KMHNapUHU
3KMLL, YLBY 3KMHMAPHU acocaH Takpopuid Ba OpaivK, KOnaBepca, acocwil aKuH
cuaTvga eTUWTUPULL TYNPOK YHYMZOP/MIMHK Cak/awlra, Xamja OLUMpuLLIra
XM3MaT Kunauwmn 6opacuga Maxaniuili Ba XOPWKWi onmmnap TOMOHWMAaH amanra
OLUMPWATaH TaAKMKOTNAP HaTWxanapu KentupunraH. Afabuétnap TaxauauHUHT
CYHITM  caxudacuga TYMpOK  YHYMAOPSMIMHW  OlWMpuUWwga  Myammonap
MaBXy[/IMr1 Ba KUCka HaBbat/iab akuLWHM Pecrybnvka thepmep Xyxanuknapuga
YKOPWIA KMAMLL KepaKINrn Xynoca KUIUHIaH.

[JnccepTaumsaHuHr «1vicka HaBb6aTnab akuw byinnya TagKMKOT yTKasuLL
WwaponTnapu Ba ycnybnapu» fAed HOMAaHraH WKKMHYM 606mga TagKuMkoT
YTKa3WIraH >KOMHUHT TYNPOK-UKAUM LIapoMTAapM Ba TaAKWKOT  YTKasWLL
ycnybnapu Kentupunrad. TOLWKEeHT BUNOATUHWHIT 3CKUAAH Cyropunagurad TUNuK
6y3 Tynpoknapu asToMopd Typura kupub, cu3oT cysnapn 18-20 M uyKypaukaa
XolinawraH, YHUHr xaiganma katnamuga (0-30 cM) uvMpuHAM MUKAOPM ypTada
0,844-1,026%, ymymuid asoT 0,082-0,100%, chocop 0,841-1,036% HW, HUTPATM
asoT 5,44-4,06 mr/kr, xapakatdyaH docop 26,2-21,2 MI/Kr Ba anmaliMHyBYY
Kamin 108-104 Mr/Kr HW TalWKua 3TraH Xonga TYNpOK 03uKa yHCypnapu 6unaH
Kam [apaxafa TabMUHIAHTaHIMIN Kaig, aTUraH.

TabKngnaw >ousku, TaKpnba yTkasunraH vnnap mMobainHuga hakaTrHa
€3 oiinapuia XaBOHWHI XapopaTu Kyn Aunnuk KypcaTkuunapura (nioHga 25,3;
nmonga 27,2; aeryctga 25,3°C) akuH O6ynunb, yptada WOH oinga 24,4-28,9°C,
nonga 26,1-28,9°C Ba asryctaa 25,4-27,1°C Hu Tawkun atam. CeHTA6p oivpa
XaBo xapopaty yptada 20,0-21,6°C Tawkun 3tmé, Kyn MWAAMKKa SKUH Gynau.
MekuH, 2005-2009 AWNNAPHUHT CEHTAOP oOimaa ypTada XaBO XapopaTu Ky
AMNAnK KypcaTkuunapra Hucbatad 1,7-9,2°C ra tokopu 6ynraH 6ynca, 2007 ivn
Kyn Annnmkka HucbataH 3,0°C mact 6ynraHnury Kysatungy. LLyHUHraek, Hos6p
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olinga xaBo xapopaTtv Kyn WWMMKKa HUcbaTaH HOKOpWU BynraHaurn Kaig stunap.
By aca ky3ru 6yrgoiitHu ypyr cysu épgammnga yHaMpub onuwra cababum 6ynca,
naxta XOCWM/IMHWU eTWAMLIMIA Ba YHW Y3 BakTuia Murn6-tepub onmwira xamga
TaKpOPWIA 3KNHNAPHU TY/IMK; NULWIMG eTUAMLLUTA WXKOBMIA TabCUp KypcaTau.

[Jemak, TafKuKOTnap YyTKaswiraH Wunnapja WKIMM  LUAPOUTNaPUHWUHT
Makbyn OynraHnurn Kysatunrad 6ynmb, Taxpubanap fana Ba Jflabapatopus
wapontnga «MeToamka [OCYAapCTBEHHOrO COPTOWCMbLITAHUA CEeNbCKOXO3ANCT-
BEHHbIX KynbTyp» (1964), «[Jana TaxpubanapHu yTkasuww ycnybnapm» (TOLIKEHT,
2007) KynnaHmanmapy acocuga onmd Gopwarad. [ocungopivk Byinya OfMHraH
Mab/lyMOT/Iapra aHuWKIMK KUPUTULL  Xamfa HaTwkanap Ba  Ky/iaHwirad
arpotafovpnapHVHr - 6up-upura  Koppenauusa Ba perpeccuany  GOrmMKauru
B.A.[locnexoBHWHT «MeTogbl MONeBoro onbita» (1979) ycnybuid KynnaHmacu
6yiinya AMCNepcroH Taxaun acocmaa uwnab YnKnraH.

[Jana Taxpubanapn BakT Ba 3aMOHAa YTKasunraH 6ynm6, myTTacun rysa
(MoHOKyNTypa) Ba Oefa-rysa anmawunab 3SKULIHWHE Ty3a XOCUNZOP/MIK  Ba
TYNPOKHUHT YHYMIOPAUK KOBUAMATUr TabCupy Xamfaa Kucka Haebatnab akui
TU3MMAapuga Ky3rn 6yrfoifaH CyHr SKwiraH Takpopuii 3KWH COs Ba Opaivk
3KWMHMAP CY/N, KYK HYXaT, XXaBOAPHWUHT MKKU (CYyNU+KYK HyXaT) Ba y4 (Cy/U+KyK
HyxaT+)aBap) KOMMOHEHT/IN apajiaiMaapyuHUHT TYNPOK YHYMZop/aurura sa
ynapfaH CYHr 3KWafuraH ry3aHuHr yCuLW, PUBOXIAHWLLM Ba XOCWUIAOPAUIAra
TabCUPUHW aHUKLOAHTAHAUT BaéH KUMHTaH.

[Jana TaxpubanapuHu 6GolunalwifaH aseBan Ba Taxpubanapfa ypraHunraH
fapya KWLLIOK XYXXa/IUrM 3KWHNApHWHT  avan fgaspu 6oy Ba oxvpuia
TYNPOKHUHT xaingoB (0-30 cm) Ba ocTkm (30-50 cm) kaTnamnapwgaH Tymnpok
HamyHanapy OnMHMG, yHAa yMymMuidi umpuHan Mukgopu .B.TwopuH, a3oT Ba
thochopHUHT ymymuin Mukgopnapu A.M.MpuueHko, .M.ManbleBa, HUTpaTn
asoT  mMukgopy  poHBanbi-flsxKy, xapakatyaH  ¢ocdop  B.M.MaunruH,
aMallMHYBYM  KanmiAiHM  anaHraiv  gotomeTpga [.B.MMpoTtacoB  ycynnapunga
aHMKOaHraH.

Taxpunba pganacu TYMNPOrMHWUHT  CYB-(IU3NK  XOCCAIAPUHMN  Y3rapuLLNHK
aHvKgawga «MeTogpl arpousnyecknx —umccrnegoBaHuin»  (TawkeHT, 1973)
KynnaHmacugaH  goiiganaHunraH  6ynub,  TYMPOKHUHI  XaXM  mMaccacu
H.A.KausHCcKnin ~ ycynupa, CyB  YTKa3yBYaHAUIU  UWMNMHAPNAP  épaamupa,
roBaK/IMr1 xamaa MexaHuK Tapknbnapy aHUKLaHraH.

[Jwncceptauma wnm gactypura MyBOUK WAMUIA WU3NAHULWINEP TOLUKEHT
BWIOATUHWMHI  TNK  6y3 Tympokgapuia WKkuta Tuaum  6yiinya  onmb
6opunraHaury guccepTaumsafa aHuK KenTupuaraH. Yweéy KypcatuiraH Tusumnap
byiinya unMuiA M3naHwnapga xsp 6up Taxpuba fanacuga yTkasunraH 6apya
arpoTexHVK Tafdupnap TaBcUNoTU EpUTUATaH Ba TaAKMKOTNAp 06bEKTW cudaTmaa
O/IMHraH ry3a HaBMapuHWHI Ba TaKpopuii xamaa OpauK 3KUHAAPHUHT 61MONoruK
TaBCU(U TYNNK BaéH KUIUHTaH.

[JuncceptaumaHmHr «lMy3aHn myTTacun Ba anmaiunab 3KWLHWM TYMnpoK
YHYMZOPAUIY Ba YCUM/IUKIAPHUHT YCULLIW, PUBOXIAHULLIN, XOCWU/IAOPSINMN
Xamga cugatmra Tabcupu» Aed HOMMaHraH yuuHuM 606maa rysaHu MyTTacun
(MoHOKyNbTypa) Ba (3:7) Gefa: rysa anMalinad akuwaa TYMNPOKHU CyB-(OU3UK
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xoccanapu, yHyMAOpAIY Ba 3KUHMAPHW YCULLIW Ba PUBOXIAHULLINTA KY/MaHWIraH
MabdaH Ba MaxXa/MiA YrUTNapHW TabCMPWHM aHuKnaw 6Gyinua 2005-2014
Annnapn onn6 GopuaraH W3NAHULMAPHWHT  HATWKanapuHW  Taxamnm - 6aéH
KUNUHraH. BbyHAa aHr aBBafio Ky/jaHWAraH arpotagdvpnapHyu TYMNpOKHW CyB-
(hu3MK xoccaapura Tabempu Bylinya onMHraH MabyMOT/iap KenTmpunrad 6ynmo,
poTauMsSHUHI oxmpuga 2014 Avnn wapomTuga rysa MyTTacun sKuamb, xap amnm
thakat 30 T/ra ryHr KynnaHuiraH BapuaHTaa, Ky3ga TynpokHU xaxm maccacu 0-30
Ba 30-50 cm KaTnamnapuga myTtaHocu6 pasuwga 1,36-1,39 r/cMs HU TalKui
Kummb, pactnabkm (2005 i) kypcaTkmunapra HucbataH 0,03-0,03r/cm3 ra
Kamairannuru, roakamru 48,1-47,5% Hu, CyB YTKa3yBYaHIUIM Xamu s coaTfa
800m3ra HW TalKua 3TM6, gacTnabku xonatgaH 1,5-1,3% Ba 180 Mm3ra
OPTraHAUIY aHUKNaHraH.

MabgaH yrutnap NasoP17sKizs Kr/ra Mukgopga KynnaHunradga TynpoKHUHT
XaXKM maccacy Ky3aa 1,38-1,40 r/cms HX TalKua KUAMG, gactnabku KypcaTkmyaH
0,02-0,03 r/cmMs ra KamMpoK OynraHauiru, yrut KynnaHwIMaigurad HasopaTja
TYNPOKHW XaXM Maccacu (Ky3ga) 1,40-1,42 r/cms HK, NisoP1ooKso Kr/ra Mukgopa
KynnaHunradga aca 1,39-1,40 r/cms ra TeHr 6ynraHnvru sa 0,04 Ba 0,03 r/cms ra
OKOpU, NleKMH JacTnabkm (2005 i.) xonatugaH 0,01-0,03 r/cMs ra kamaviraHauru
6aéH KWIWHraH.

bepa-rysa (3:7) anmawnab akuwga, MyTTacwui 3KuWra HucbataH Tynpok
Xaxm maccacu 0,2-0,3 r/cMs ra kam OynraHaury, anmMawinad 3KULWHWHE YTUT
KynnaHuWAMaraH BapuaHTuaa TynpoKHM xaxm maccacy 1,38-1,40 r/cMs HW TalLKun
KWUATaHMINTN TabKUAIaHraH.

TagkukoTnapHuHr 2014 Avnm  wapouTuaa, poTaums  oxumpuga, rysa
MyTTacun napsapuLl KWIMHraH BapuaHTnapfa TYNPOKHWUHI FOBak/Mrn Aactiadku
(2005 1) kypcaTkuuapura Huc6aTaH xaiioB Katnamuaa (6axop Ba kysga) 0,7-0,4;
1,0-0,5; 1,0-0,0 Ba 1,0-0,0% ra KamairaH xonga, 6efa-rysa anvawiiab 3kui
BapuaHTNapuga aca 1,1-2,0; 0,7-1,3; 0,620 Ba 0,5-1,6% ra kamairaHauru
KenTupuira.

Tvnuk 6y3 TYNpoKaap LWapouTUaa TYNPOKHWUHT CYB YTKA3yBYAHIUIU, XaXM
maccacu, ry3aHu myTracun ékv anmalunab skuiira 60rnMmkaurn aHuknadune, yHaa
Xap VKKana Xonatfa xam YruT KynnaHuimaraHga TYNPOKHW CyB YTKa3yBYaHINTM
MyTaHocnb pasuwga 6axopga 800-820 ms/ra, Kysga 720-780 m3ra HM Tawkwn
KWIraHoury, HucbataH tokopu  Kypcatkuunap  (940-800 wsfra) 6epa-rysa
anMatu1abd akMWHUHE NisoP10oKso Kr/ra Mebépa MabfaH yrutinap KynnaHuiraH ea
rysaga 4-um iavnm 30 T/ra ryHr KynnaHwiraH BapuaHTIapAa ONMHIaHAnrn 6aéH
KWIMHIaH.

Taxpumbaga TMNMK By3 TyNPOKIapHN MUKPOBMONOrMK XyCyCUSTNapy ry3aHu
MyTTacun Ba anmalnab skv BapuaHTnapga KynnaHwiraH yrutnapra 60ramk
Xonfa aHuknaHmb, HucbaTaH HOKOpU KypcaTkuynap Oefa-rysa anmaiunab
KMWHUHT, Xap WM NaisoPioKso Kr/ra Ba rysaga 4-um inam 30 T/ra TyHr
KynnaHwiraH BapuaHTnapja onuHwWb, onurotpotiap CoOHM 21 MMM/,
ammoHudgukatopnap 50  mnH/r,  6aumnnanap 0,12 MMH/T.HKW Ba
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LeHuTpugrkaTopnap mMukgopyu 0,7 MNH/T.HU TalKWUA KUArAHAUTA HaTukacuia
UYMPUHAMHM KaMPOK NapyaiaHuiLnra Makbyn wapouT apatraHinri aHUKNaHraH.

LLIyHuHr fek, TagknkoTnapfa 6eflaHyHr aHrns Ba Wian3 KoNauKiapy xamaa
ynap Tapkubugary 03vka 3MeMEHTNapUHM TYMPOK YHYMAOPAMIUra Tabcupu
aHuKaHraH 6ynm6, 1936 rinngaH 6epy faBOM 3TVG KenaéTraH TaaKUKOTHUHT Niso
PooKso Kr/ra Mvkaopha MabfaH YruTnap KyniaHwaraH BapuaHtuga 3 Avnink
6ena 4,921 T/ra aHrus Ba 15,3311/ra ungus, xxamu 20,252 T/ra Konguk KongmpraH
6ynca, NisoP1oKso Kr/ra mukgopga MabfaH yrutnap Ba 4-imn 30 T/ra ryHr
Ky/nnaHuiraH BapuaHTtiapga 6y Kypcatkuunap mMyTaHocmb pasuwga 5,102; 15,970
Ba 21,072 T/ra HM Tawkun KunraH éku HucbataH 0,181 T/ra aHrus, 0,639 T/ra
nnams, xamu 0,820 T/ra opTMKYA KONAMK KONAMPraHIUIv aHUKNaHTaH.

Bepa-ry3a anmawinab SKULIHWHE Key KaHfall yruT KynnaHuamacgaH rysa
napeapuvLL KWIWHraH BapuaHTaa 6efafaH 2,640 T/ra aHrus Ba 7,299 1/ra wngus
KonguMknapy, >xamm aca 9,939 T/ra KoNAuMK KongupraH xonga konraH 6apua
BapuaHT/apgaH kam GynraHnMrn aHuknaHrad. Mysa napeapuwmga inn opanatuno
(ky3pa) hakat 10 T/ra ryHr KynnaHunraH sapuvaHtga 6eaa TomoHugaH 3,815 T/ra
aHru3 Ba 11,438 T/ra wngus konguknapu, >kamu 15253 T/ra KongupraHnuru
Ky3aTu/raH.

BegaHn aHru3 Ba ungv3 Kongukiapu Tapknougarn asot, ocqop Ba Kanwi
3NeMeHTNapn MWKAOpMapu Taxiun KWAMHraHga, rysa napsapuwimja xap wnmm
thakaT N1soP100Kso Kr/ra Mukaopga MabfaH yrutnap KynnaHunraH sapuaHTnapgia
267,610 kr asor, 111,613 kr cocop Ba 300,501 kr kamii Gopnwrm, rysa
napeapuwmga 4-nn 30 T/ra TyHr KynnaHwaraH BapuaHTAa aca 6y KypcaTkuunap
MyTaHocub paBuwpga 278,774; 116,061 Ba 315,562 Kr HU TalWKW/ KUAraH Xonaa,
ywoby BapuaHTga asoT 11,164 kr, docop 4,448 kr Ba kanmin 15,061 Kr Kynpok
3KaH/IUMM aHWKIaHraH. HucbataH 3Hr Kam KypcaTKuuiap aca rysa napsapuwimga
YIrUT KynlaHWuAMaraH BapuaHTa OnvHWG, GefaHn Kongukiapuaa >kamu asor
126,459 «kr, thocthop 55,706 kr Ba kamin 111,194 Kr 60pavrv Taxaua KUnHraH
(1-xapBan).

1-apgBan
Anmawnab sknwga(3:7) y4 Wannuk 6egaHn TynpoKHUHT 0-40 cm.n
KaTnammga Ko/ampraH aHrvs Ba Wigus Kongukiapu xamga ynap
Tapknbygarn o3vmka Moggasiap MUKLopK

3 unnnk

XK amMu aHTu3 Ha UNau3
Gepanu AHrus Tapkubugar VNnaus TapkuGugar

Konguknapu,

N

TapkuGMAaru moaganap
MOAAANAp MUKAOPM, KT MogAanap MuKAOpM, KF

MUKAOPU. KT
Tira

s E
s
< s

Ne
Bap

(g
—_—

s
S
a

Asor
®ochop
AsoT
®ochop
Kanwii
Asor
®ochop

5 4,921 15,331 20,252 49,723 26.028 64,652 217,887 85,585 235,849 267,610 111,613 300.501
6 5,102 15,970 21,072 51,704 26,909 67,382 227,070 89,152 248,180 278,774 116,061 315,562
7 2.640 7,299 9,939 24.814 14.958 30,334 101,645  40.748  80.860 126,459 55,706 111,194
8 3.815 11.438 15253  37.649  24.768 48.018 161,509  63.853 160,727 199,158 88,621 208.745

Ypraua 4,120 12,510 16,629 40,973 23,166 52,597 177,028 69,835 181,404 218,000 93,000 234,000
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befa ycumnurn Konguprad aHrus Ba WAAWM3 KONAMKMIApW, Xamfa ynap
Tapknbugarm asot, (hocop Ba Ka/mii YHCYpAapUHUHT MUKAOPiapy 6efagaH CyHr
KUraH rysafa Y3WHWHT CYHITU TabCUPNapuHW KypcaTuLLUM Ba ynap rysaHu
MEBEPMIA ycMbG PUBOX/IAHMLLM Ba Maxta XOCUAW CcanMormia ys WoJacuHu
TONraHAnUrn Tyrpycuga QuKpnap opuTuIraH.

Tynpok yHymgopauMrura myTracun Tysa Ba 6efa-rysa aimaunad sKMWHUHT
Tabcupy Byiinya onMHraH MabayMOTNapUHN KypcaTuiunya, Taxkprbaga HuchaTaH
MacTpoK KypcaTtkuuiap YruT KyfnauuimaraH BapuaHTa OfIMHTaH Ba YMPUHOM
MUKLOPW TYHT Ba YIWUT KynnaHwiraH BapuvaHTnapra HucbataH XxalifoB KaTnamuia
KaMpoK GynraH.

UnpuHan, ymymuii asoT Ba ocop MuKaopnapw, 6efa-rysa aimalunab
3KV BapuaHTNapuaa MyTTacu/l 3KuLLIra HACOaTaH HOKOPWU 3KaHAUTKU Ky3aTWuiraH.
ByHaa aca 30 /vn gaBoMuga KynnaHwaraH TagompnapHu Tabempy 6ynraHamrugaH
fanonar 6epuLLn Taxama KAMHIaH.

AnMalinad KWL BapuaHTiapy opacupa HucbaTaH HKOpW KypcaTkuunap
rysa napsapvwmga xap Wnnm NisoPiooKso Kr/ra Mukgopga MabjaH yrutnap Ba
6efanaH KelivHrn TypTuHUK Mnnnga 30 T/ra ryHr KynnaHuaraHga onnHmG, Tynpok
katnammHu 0-30 cm fa uvpuHanm mMukgopu 1,026%, ymymnii aszot 0,100% Ba
thocghop 0,172% HU TalKWA KWAraH Xonga rysa MyTTacui napsapuvil KWUIUHraH
BapuaHTnapfarn Kypcarkudra HuctataH 0,030%, 0,001% Ba 0,007% ra rokopu
OYNraHMIn aHMKaaHraH.

Bega-rysa anMawnab 9KMW  BapuaHTIapuia  poTauusHuM  oxupuga
YMPUHAVHM  Kamaiuwm KysaTunraH Oynca Xam, amMO YHWHI MUKZOPU Ty3a
MyTTacun 3KUNMG napsBapull KWIMHraH BapuaHTnap KypcaTKuyMaaH HKopu
6ynraH. by BapuwaHTiap opacufa Huc6aTtaH HOKOPW KypcaTKuunap anmalunab
KULWHKUHT N1soP100Kso Kr/ra MUKAOpAa MabdaH Yrtnap KynnaHwaraH sa 6efafaH
KelinH 4-mnuga 30 T/ra FyHr COMMHraH BapuaHTnapga Kysatunm6, 1,010% Hu
TaLLKW KUAraH, rapyuy ywoy Kypcatkuuiap gactnabku kypcatkmunapgaH 0,016%
ra KamairaH 6yncaga, myttacun rysa akunm6 30 T/ra ryHr KynnaHunraH BapuaHt
KypcaTknungaH 0,030% ra tokopu BysraH.

ly3aHW MmyTTacun akm6 xap Wvnm 30 T/ra ryHr KynnaHwiraH BapuaHTaa
2005 WmnHWM 6Gaxopupa TYMPOKHW XaifoB KaTlammpa nN-nvos Mukgopy 13,9
Mmr/kr.HM, P20s 37,2 Ba K20 220 Mr/Kr.HA Talwkun KwiraH 6ynca, ywoy
Kypcatkuunap 2014 iinnHm Kysuga 12,7; 13,2 Ba 170 mr/kr ra TeHr 6ynau. by aca
03MKa YHCYPapyHN YCUMIMK TOMOHWUAAH Y3NaluTUpULLIn 6unaHd 60rivkaup.

lNysa MyTTacun skuanb yrut Kynnavuamarad HasopaT —BapuaHTuga
foKopugary Kypcatkuuniap MyTaHocu6 pasmwga 12,7; 26,0; 160 mr/kr.Hu (2005
nn) Ba 4,4; 5,9; 125 mr/kr.Hu (2014 Ann) Tawkun kuarad. Anbatra, HucbaraH
IOKOpPU KypcaTkuunap rysaHu 6efa OunaH anMawnabd kv BapuaHTIapuia
onmHraH 6ynn6 6yHga NisnPmoKso Kr/ra Mukgopga yrut Ba befgaaH KeivH 4-
mnuaa 30 T/ra ryHr KynnaHunraH 6-sapuaHTa Ky3atuamno, gactnabku (2005 inm)
xonatga 13,3; 40,0; 280 mr/kr.Hu1, 2014 Avnm aca 15,2; 23,9 Ba 220 Mr/Kr.HK
TaWKWUN KANTaHUTY TabKUANAHTaH.
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AckngaH cyropunaguraH TUNWK 6Yy3 TYNPOKNAPHWHT  YHYMZOP/IUTUHM
CaKdall Ba OLUMPWLLAA, Ty3aHW MyTTacun eTmwtnpmb, xap nnm ryHr 30 T/ra éxkun
N2soP17sK1s  Kr/ra  Mukaopga YruT — KynnaHwiraHfa o3uka YHCypnapuHu
MyBO3aHaTV Cak[aHULIM aHuKnaHraH. [lekuH, mabfaH yrutnapHu NisoPiooKso
Kr/ra MuKOopAa Kynnalija Ba aiHuKca, YyruT KyniaHuamMaraHga YpyHAY Ba 03vka

YHCYpiapy YMyMWUiA KaMfia XApakaTyaH MUKAOpapy KaMaiulum Ky3aTuaraH.
(1-pacw).

1-pacM. Myrracun rysa Ba 6efa-rysa aivallniab skvwiga Tynpokgaru

(0-40 cm) 03MKa YHCYpMapUHUHE KapakardaH LakiapuvHn y3rapuwn, mr/kr
(10.10.2014 i4.)

PoTaumsaHWHr oxupuga rysa TOMOHWAAH O03MKa YHCYprapuHu HucbaTaH
HOKOpY y3nawTmpuwmn anMawnad skuwgaa xap innm N 1soP0Kso Ba Kr/ra 4-iAnnm
30 T/ra ryHr KynnaHunradga kysatmnmb, 1ra magoHgaH 236,1 kr asot, 83,9 kr
thocthop Ba 275,6 Kr Kamil 0NMG YMKWMG KETWIFQHIUIMA aHWKNaHraH. JHM Kam
Kypcatkuuniap aca rysa myTTacui s3kuimb, yrut KynnaHunmaraHga onnHuG, asor
50,6 kr/ra, dochop 18,0 Kr/ra Ba Kanmii aca 59,1 Kr/ra HM TalIKWMA KUraH.

OnvHraH Hatwkanap Taxgaun KWAMHWG, rysaHW MyTTacun 3kuwiga yrar
Ky/nnaHuimachaH napeBapvil Kuauw xap v yptada 40-50 kr/ra asor, 15-18
kr/ra ocop Ba 40-60 Kr/ra Kaavil y3nawTMpUWKM  03MKa YHCYpnapu
MyBO3aHaTura canbuii Tabcup KypcaTraHanrii Xynoca KAvHraH.

MabgaH yrutnap NisoP1sKis Kkrira mukgopga (MyTTacusi aKuaraHga)
KynnaHwnaguraH BapuaHTAa O03MKa YHCypnapu  MyBO3aHaTVW  caKjaHuwu
Ky3aTwnraH, YyHkv rysa 227,8 kr/ra as3or, 80,9 kr/ra doctop Ba 265,8 Kr/ra
KaMAHX  y3nawtupradaury, 6yHaa (akaT KaiuidHu MyBO3aHaTW KOHWMKapcu3
6ynraHnurn 6aéH KunnHraH (2-pacm).

Xap nnm 30 T/ra ryHr KynnaHunaguraH BapuaHTAa TYNpPOKHU CYB-(hU3MK,
MMKPOOMOMOTMK ~ XOcCaapy  AXWWNaHC3  xaM, yrutnap NasoPisKis — kr/ra
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MUKOOPZA Ky/nnaHunraH BapuaHTga TYnpoK YHYMAOPAUIW - OIMAraHavru
Ky3aTWnraH.

Tuvnuk 6y3 Tynpoknap LWapoutuga rysaHu MyTTacun 3kub, mabiaH
yrutnapHu tokopu mebépga (Na2soP17sK 125 Kr/ra) KynnaraHra HucbartaH, anmaiunab
akmwga (3:7) NisoPiooKso Kr/ra yrut Ba 4-um iinnm 30 T/ra ryHr KynnaHunradga
03MKa YHCYP/IIapuH1 MyBO3aHaTW HucbaTaH AXLwun 6ynraHnnr 6aéH KUaMHraH.

Taxpubaga rysa MyTracun napeapull KwanHWG, kap imnam ryHr 30 T/ra
mMebépha KynnaHunraHga naxta KOCMAM TagKuMKOT wunnapu Gyiinya 17,9-38,1
u/ra.HW, ~2sopi7sk-125 Krfra MUKLOpAa yrutnap KynnaHunranga 22,1-47,4 ufra,
yrutcu3 (Hasopar) 8,0-9,3 u/ra.Hu, NisoP100Kso Kr/ra KynnaHunravga aca 17,9-38,5
WraHn Tawkun KwiradH. Yprasa 7 hunga Oy BapuaHTnapga naxra kocuim
MyTaHocub pasuwga 29,5; 35,2; 8,9 Ba 28,9 u/ra HM Tawkun kunrad 6ynca, 10
nnnpa yptaya 27,5; 33,1; 8,6 Ba 27,0 u/ra TeHr 6ynraH.

2-pacMm. MyTTacun rysa Ba befja-Tysa anmaluniad sKkuwwiga 6up rektap
MaiigoHgaH rysaHn NPK Hu ysnawmmpumwm, Kr (2014 i.)

[Jemak, rysaHu myTTacun skumwfa HucbataH okopy naxra kocunm (35,2 Ba
33,1) Na2soP17sKis Kr/ra mMukgopfa yrut KynnaHunraHga onvHuG, Hasopatra
HucbaTaH 26,4 Ba 24,5 w/ra tokopn Oynau. By hapknaHuwnap sca TMNuK 6Oy3
TYNPOK/Iap LwapouTnia rysafaH HKOpPUM KOCWM ONMWAA MabdaH YrUTIapHu
TabCMPU HOKOPU 3KaHIUTMHW KypcaTagy Ba Yrutiap Tabcupuia naxra Kocuiu
MKKW MapTara oOwraHaurugaH fanonar 6Gepagn. Xap wuvnm 30 T/ra ryHr
KynnaHwiraHga yprada 7 ivnga naxta kocunm 29,5 wra, 10 inmnga aca 27,5 u/ra
HW TalWKkua KuanraH kKonga MabgaH yrutnap NoasoPisKis kr/fra mukgopga
KynnaHwnraHra Huc6araH 5,8-56 LU/fa kKaM KOCWUM OAWHIAHIWMIW  aHWKAAHTaH.
MabgaH yrutnap NisoPioKso Kr/ra Mukaoppa KynnaHunaraHga tokopugaru
KypcaTkuunap 28,9-27,0 u/ra HM Tawkun KunraH konga, 30 T/ra ryHr
KyfnnaHunraHra HucbaraH KOCWZOPAWK o,6-0,5 L/ra Kampok OynraHnury 6aéH
KUMWHraH.
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ByHfaH xynoca kunmb, antuw MyMKuHKM, 30 T/ra ryHrHM TabCupu MabaaH
YITUTAPHU N1sop100K.50 KI/Ta MEBEPUTA TEHT 3KAHIUTN Ky3aTWraH.

Bepa-rysa anvawnab askuwga  MyTTacuMn  akuwra HuacbataH rysa
XOCUNAOPANI OPTraHAWNI aHuKAaHraH. AnMawinab akvwga xam ivnnap 6yinya
VKOUMHVHE Tabcupy 6YyNnraHnMrvHu TabKuanarad xonga, 6efafaH KelvH rysara
N 150P 100Ks0 Kr/ra MMKZOpAa YTUT KynfiaHuaraHga 7 imnga yprada naxra Xocuam
32,1 iVraHH Tawknn knnnb, xXyoam Wy MuUKLopAary yrutnap Mytracun akuwga
Ky/nnaHwaraHra HucbaraH 3,2 u/ra tokopu 6ynraHnnri aHuknadrad, 6y an6arra 3
Annnnk GefaHn Tynpoaga KonaguMpraH aHrvs Ba Ungus KOMAMKIapyu Tapkubugaru
031Ka YHCYp/iapyHW TabCUPY 3KaHIUTY TabKUANaHraH.

Anmawnab sknwga 6epafaH keiinH xap i NisoP10oKso Kr/ra MUKgopaa
yruT Ba 4-um mnm 30 T/ra ryHr KynnaHuiraHga naxta xocuim yprada 36,9
L/ra.HM (3HT HOKOPW KypcaTKWy) TallKui KUAWG, MyTTacun SKULILArY HOKOPW
KypcaTtkuyra HucbaraH 1,6 L/ra Kynpok 6yraHnnrn aHuknaHrax.

ly3aHW MyTTacun 9kmb, MabfaH YrutnapHu tKopyu NazsoP1sKis Kr/ra
MUKZOpAa YIrUT KynnaHwiraHra HucbataH rysaHu 6egja 6unadH 3.7 Tusumpa
anmawnab aku6, mavgaH yrutnapHu NisoPi0oKso kr/ra Ba 30 T/ra ryHr (4-iunga)
Kynnab napsapuLL KWL camapasv 3KaHIMI TabKugiaHraH.

Taxpuba  (poTaums)  oxupmga naxta  TOMACMHUHT  TEXHOMOTUK
XYCYCUATIApPUHN HUCOaTaH FOKOPU KypcaTKuynapy rysaHu anmawnad akvwga
6epagaH KeimH NisoP1ooKso Kkr/ra mukgopga yrut Ba 4-mmim 30 T/ra ryHr
KynnaHunraHga onvHuneG, tona umkummn 40,0%, 1000 goHa umrut BasHu 1166 T,
y3UnLW Kyum 4,5 rc Ba HUCOuiA yamnmw Kyun 25,1 rc/Tekcra TeHr 6ynraH. by aca
N2soP 175K 125 Kr/ra MUKZOpAa YrvT KyniaHunradra Mytadocu6 pasvwga 1,5%, 7,5
r, 0,2 rc Ba 0,5 rc/tekcra tokopu 6ynraH. ['y3aHW MyTTacun 3kuwra HucéataH
anvawnab akuwaa naxta TONacMHWHE (fy3a HaBnapugaH KaTbWil  Hasap)
TEXHOMOTWK  cUhaT  KypcaTKuunapu  AXWUAaHUWW  aHWKAaHraHaMrn - 6aéu
KWUJIMHTaH.

[JviccepTaumsHuHr «My3a MaXKmymgaru sKUHMapHH anmvaiuiad akuwga
acocuil, TakKpopuil Ba OPAIMK 3KUHMAP ETULITUPULLHUHT  TYNpOK
YHYMZOPAUI Xamfa naxra Xocunu Ba cudaTura Tabeupu» e HOMaHraH
TYPTVHYM 6061aa KMcKa HaBbaTnab akvL TusMMIapuga Kysrm 6yrhoingaH KeuH
OYKKaKN-[0H, COSIHW 3KWLL TabCcupuia TYMPOKHWHI XaM Maccacu (portaums
oxvpuga) 0-30 cm Tynpok katnamuga 1,385-1,381 r/cM3 HU TallKun 3TraHnuru,
factnabkm kypcatkuugad 0,12-0,16 r/cm3 KamaiiraHn aHuKnaHraH. Taxpubaga
TaKpOpWIA 3KUH-COAJAH KeMUH MKKW KOMMOHEHT/IN OpauK 3KMHAap (Cynu+Kyk
HyXaT) 3aKunradga TyrnpokK Xaxm maccacu gactiabku Kypcatkuura HucbartaH 0,025
r/cM3ra, y4 KOMMNOHEHT/IN (CYNU+KYK HyXaT+XaBfap) OpaavK 3K1HIAp 3KuraHaa
0,036 r/cm3 ra, TXpubaHUHT 2:1, KeTMa-KeT MKKW Ann Ky3ru 6yraoli akunmo,
BaKT Opa/Mrnga Takpopuii 3KWH-COA Ba Y4 KOMMOHEHTIN OpPafvK 3KUHNAP
aKunraHga aca Tynpok xaxm maccacu 0,051 r/cm3 ra kamaiiraHmvrn 6aéH
KunmHraH.

Takpopwii Ba Opa/IMK 3KWHMAP 3KWIraH BapuaHTNapAa TYMPOKHUHE XaKM
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Maccacy Hasopatra HucbataH mytaHocwm6 pasuwwga (0-30 cm) 0,41; 0,45; 0,54;
0,65 Ba 0,80 r/cm3ra KampoK By/IraHNUIY aHUK/TaHTaH.

Taxxpnbafa 3HI rokopy CyB YTKasyBYaHAMK 2:1, Ky3ru 6yrnoi+takpopuii
3KMH (COosl); Ky3rn Oyrgoi+Takpopuii 3KUH (COSI)+Opa/MK, 3KUH (Cynn+KyK
HyxaT-+XaBfap): rysa tmsumga Kysarunmb, 2008 un Ky3ga 6 coatga >kamm 925 m3
HW TallKWN KWarad, gactnabku xonmatmgaH aca 150 m3 ra tokopu 6ynraHnuru
aHWKNaHraH, Ky3rum 6yrgofaH CyHr Takpopuii 3KWMH-COSt 3KWAraHaa TYMNPOKHWUHT
Xamu 6 coatfa CyB YTKasyBUaHIWrM Has6atiab 3KULIHUHI poTaums oxvpua
(2009 i) pactnabku KypcaTkmumra HucbataH (2006 i) 100 m3ra, TakpOPMIA 3KMH-
COAlAH CYHT VKKV KOMMOHEHTAU (Cy/NU+KYK HyXaT) OpasMK 3KWHNap sKunraHia
150 mM3ra, y4 KOMMOHEHTNU (CyNN+KYK HyxaT+XasAap) Opa/iMK 3KWH aKUNraHga
aca 190 m3ra Kyn 6ynraHnnrn aHuKnaHraH (3-pacw).

yTKasyBUaHnurura Tascupu, m3ra (1-gana, 2005-2007 iiA.)

Kncka HaB6aTnab sKMWHWHE 1:1, ry3a: Ky3ru 6yraoi+Takpopuid akuH (cos):
rysa, 12, Ky3rm Oyraovi+Takpopuid 3KuH (COs)+opasimK 3KMHNap (Cyn+Kyk
HyxaT+XaBgap) rysa: rysa, 2:1, Kysru Oyrgoi+takpopuii skuH (Cosl): Ky3ru
6yraoli+Takpopuii akuH (cos)+opannK 3KMHMap (CyM+KyK HyxaT-+kasgap): rysa
TU3MMNAPUAA SKUHAAPHU SKWAWLLKM TYNPOKHW TFOBaK/UK Japaxacura uxobuii
TabCUP TrAHNIN aHWUKTAHTaHAUT 638H KUMUHTaH.

Taxpuba  pganacu TYNPOKAAPUHWUHT  [acTnabKu arpoK1MMEBMIA
KypcaTkuuiapun taxaun atunradga, TynpokHuHr 0-30 cm katnammuga rymyc 0,813
% HW, a30THUHT yMyMuiA Mukgopu 0,075% Hu, docdop aca 0,092% Hu, 30-50 cm
KaTnamuga Termwnm pasuwga 0,700%; 0,053%; 0,082% HWM TawKun 3TraH.
XopakatyaH muikgopnapy Hutpatay asot (0-30 cm) mukpopu 5,44 MI/KT Hw,
xapakatyaH ocqop 26,2 Mr/Kr HW, anmalivHyBuM Kamii aca 108 MI/Kr Hu
TaWKWA 3TFaHNIY aHUKNaHTaH.

TynpoK YHYMAOPAUTMHW y3rapuiuy Byinya oninHraH MabaymoTiapra Kypa.
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TaKpubaHuHr 1:2, Ky3run 6yrfoii+Takpopuili akvH (Cos): rysa: rysa HaBbatiab
3KV TM3UMUZA Tynpokgaru rymyc mukgopu 0,827% Hu Talwkua 3atné, by Hatmka
rymycHu gactnabku mmsgopura (15.11.2005 ivn) Hucbatad 0,014% ra tokopm
OynraHnury, LWYHWHIAeK, as3oT Ba (hochop MUKOOPUHM KypCaTKMuiapy X.am
factnabkn mukgopnapra HucbataH (0,081%; 0,090%) OwIraHIUIM aHWKNaHraH.
TaokpnbaHuHr 1:2, Ky3run 6yrgoin+Takpopuii 3KuMH (COS)+OPa/ivK 3KMH (Cynn+KyK
HyxaT): rysa: rysa, 12, Ky3rn Oyrgoii+Takpopuil 3KuH (COS)+0pasvK 3KWH
(cynn+kyK HyxaT+XaBfap): rysa: rysa, 6-sapuaHt, 2:1, Ky3ru 6yraoii+Takpopuii
3KuH (cofl); Ky3rn Oyraoi+Ttakpopuii 3KMH (COS)+OpanmK, 3KUH (Cynu+Kyk
HYXAT+HKaBAap) 3KWIraH BapuaHTIapuia xam Tynpokgarn Aany asoT Ba ryMyCHM

OWwraHAnrn, ymymuii (octop MUKZOPUHM 3ca [acTnabku XonmaTu cakpaHub
KOMraHMUIMHU Ky3aTunraH (4-pacm).

N D:ﬁ)
% 0,831 085 n
0,827
------- T -
083 e .
0,810
0,787
0,780
— 4 N
0,770 0,770 I —
N. o 76
0,2K**
¢ 1
RacrTasn oa(nasopar) (o P 2.y By By 20y
6yraoii+Takpopwii aknabyraoii+Tacpopuil SKUHGY rA0M+ TaKpOPHI SKMHGY A0+ TKPOPHI SKUHBYTA0H+Tad 0puil aKMH
(cos): b a (com):® a rysa  (com)+ OpanuKk;akMHNap(con)+ 0panuk;akuunap (con)
(cynu, & ¢ HyxaT):rysa (Cynu, KyKHyxar, 6yT4oR+Tacpopuil akum
b a KaBpap) rysa:rysa (Coa)+opanuk;aKuHnap
= 20D (eynn, xyKnyxar,
waspap): rysa

4-pacM. Krcka HaB6aTnab KWL TU3MMIAPUHUHT TYMPOKAArn rymyc
MuBZOpUra Tabeupu, %

O3uKa MOLJANapHWHr  XapakatyaH MuKgopnapu OyiiMya  OnMHraH
mabiymoTnapra KaparaHga, TakpubaHuHr 1:2, Ky3ru Oyrgoi+Takpopuii aKvH
(cos)+opanmK 3KWMH (CynnM+KyK HyxaT): rysa: rysa HaBbat/iab 3kvw TusMmmga
HUTPAT/IM a30T MUKAOPW 6,72 MI/KrHM Tawkun 3Tmb, 6y gactnabkm MUKLopAaH
1,28 mr/kr ra, 1,18 mr/kr ra Ba 0,62 Mr/Kr ra OpTraHIUIMHK Kaidg aTunrad. O3vka
MoAJanapAaH XxapakatuaH (hoctop Ba aMallyByM Kanuii MUKAOPNapPUHU Xam
Tervwnu pasuwga 2-2,5; 50-60 Mr/Kr ra opTraHvru 6aéH KUInHraH.

TafKukoTha ypraHunraH Kysru 6Oyrgoid, Takpopuidi 3KMH COA Ba OpPamMK
3KVHNap Cynu, KyK HyxaT Ba XaBHapHWHI WAAM3 Ba aHru3 Kogvkiapu
Tapkubugary 03mka Moauanap MIUKAOPW arpoKMMEBMIA TaxIMnnapaa aH1KNaHraH.

OnuHraH mabnymotnapra KaparaHga, 100 r. KypuTunraH Kysru 6yrpoi
nngnsnga 0,39% asot, 0,17% dcochop Ba 0,22% kanuid, aHrnsmnaa aca Teruwnu
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pasuwpaa 0,23%, 0,13%, 0,15% mMukgopuia O3vKa 3MeMeHTnapu Gopnuru
aHukaaHraH. LLyHuHrgek, Kysru 6yrgoiifiaH CyHr aKUAraH Takpopuid AyKKakiu-
[OH COSiHU UNausun Tapknbuga aca asoT mukgopn 1,14%, docdop 0,43%, kanwi
0,79%, aHrusu Tapknbuga aca 0,51% asor, 0,24% ctoccop, 0,64% kannii mogaacu
MaBXy4aurn - Kysatunrad. Opanvk 3KuHNap Cyin, KyK HYXAT Ba )Kasfap
Tapkmbuga o3vka Mopfanap MUKZOPWM YMYMWIA Tap3ga Taxgun aTuaraHga ywoéy
3KVHNap WNAW3K Ba aHrv3mM Tapkubuaa sHr Kyn 03vKa 3NeMeHTU Kanumid 6ynmb, y
Tervwnm pasmwga 0,97%, 0,65% HW TalKKA 3TraHANUIU TaX/INA KUWINHIaH.

A30T MuKZOpW 3ca 3KuMHNapHW wunam3 kicmuga 0,87% HW, aHTM3M
Tapkmbuaa aca 0,56% Hu, hochop MukLopy Teruwnu pasuiwga 0,28%, 0,18%
OYNraHnnMry aHWKIaHraH. Y CUMAUKNAPHUHT WIAU3 Ba aHTU3 KOMAMKIApU OpKasin
TYNPOKKa KaiiTapunraH asoT, (octop Ba Kanuili Moffanapu TaxAuauid Xxucob
KunuHraH (5-pacm).

5-pacm. Kucka HaB6aTnab SKUW  TU3UMIAPUAA  YCUMIMKIAPHHHT
WNAV3 Ba aHTM3 KOMAMKIIapW TapKmbuaary o3vmka mogaanap Mukaopu, %

3Hr Kyn MVUKAOPAA TYNPOKKA a30T MOAJACVMHN KaWTULIW TaXXpUOaHWHT 2:1,
Ky3ru 6yraoii+Takpopuii 3KvMH (Cos): Ky3ru 6yraoi+Takpopuii 3KuMH (Cos)+opannk
3KVH (Cynn+KyK HyxXAT+HXkKaBgap): rysa Has6atnab skvw Tmsvmnga (161,6 kr/ra)
KysatunraH. LLIyHuHrgek, qocop Ba kanmii mogganapu 6ylinya x,am sHr HKopu
KypcaTKuunap Kysatunmoé, KypcaTkuunap Teruwiv pasuwiga 62,3, 149,4 kr/raHu
TalLKUN 3TraH Ba 2:1 TU3MM KypcaTkuunapura HucbartaH asoT 40,3 Kr/ra, ¢ocdop
17,6 kr/ra, kanuii aca 30,4 Kr/ra KaMpoK OynraHAurn aHuMKgaHraH. TaxpubaHuHr
1:2, «kysru 6yrgoii+Takpopuii  3kuMH  (COS)+OpanuvK  3KMH  (CYNU+KYK
HyXAT-+HKaBgap): rysa: rysa Haeb6atnab skuw TuaMmmga aca asoT 121,3 «r/ra,
thocthop 44,7 «krira, kamii aca 119,0 Kr/raHn Tawkwun 3traH, 12, Ky3ru
6yraoii+Takpopuii  3KMH (COS)+OpaMK 3KWH (CyNn+KyK HyXAT): Ty3a: rysa
HaBbaTf1ab aKMW TU3MMKUAA XaM LUYHra SKUH MablymoTiap OfMHWG, ynap
Teruwm pasuwga 109,1; 41,4; 105,2 Kkr/ra.HU Tawkwun 3TraH. bupos nacTpok
HaTWxanap TaxpubaHuHr 1:1, rysa: Ky3ru 6yrgoi+takpopuii 3kuH (Cos): rysa Ba
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1:2, Ky3rm Oyrgoi+TakpopuiA 3KuMH (COfl): Tys3a: Trysa HaBb6aTnab aKuLw
TUIUMNapuga Kysatunmo, ywey KypcaTkuuiap TermwiM pasviiaa asor 45,2-45,8
Kkr/ra, ¢hocgop 20,0-20,2 Kr/ra, kanmin 33,3-33,8 Kr/ra. HW TalLKWI 3TraHaMrn 6acH
KWHTaH.

MabyMOTNapHUHT KypcaTulimya, 6apya o3uka anemeHTnapuHuHr (NPK)
IOKOPY  MWKAOPY  YCUMAMKIAPHWHT  WAAU3M  KMCMUZA  Ky3aTuamb, as3oT Ba
(hoChopHUHT  3HT toKopyU MuKkaopy aca (1,14%; 0,43%) COAHUHT WAAM3NaR,
K&MAHWHT  3HT  toKopu  mukgopu 3ca  (0,97%) OpanvK SKUHNAPHWHE - Y4
KOMMOHEHTON  CYNW+KyK HyKaT+HxaBfap apanalimacupa aHuKaaHraHauru
TabKUANaHraH.

TaxpnbaHuHr gactnabku nnuga (2006 iinn) HasbaTnab 3KWW TUMMMKTa
MyBO(MK Ty3a napBapull  KwauHraH. X,0CWAgop/vK — BGyiiMua  OnvHraH
Mab/yMoTnapra Kypa, Kypcatkmunap 6up-éupura skud 6ynmo, Teruwiim pasmiuia
29,9; 29,4 u/raHn TaWKWn 3TraH. TabKuAnall >KOU3KW, Ha3opaTia naxra Kocwum
AnnpaH-innra nacaimraHavrn Kysatmnran (29,9, 28,4 sa 26,2 u/ra, yptada 28,1
u/ra) nekuH, 1:1, rysa: Ky3ru 6yraoii+Takpopuii akuH (cos): rysa HaBb6atiab akuw
Tmanmnga 2006 nnga 29,4 u/ra.Hm, 2008 mvnga 31,5 u/ra 6ynmb, yptaya 30,4
L/ra.Hy TalLKWA 3TraH Ba Hasopatra HucbataH 2,3 u/ra KyLummya KOCu ONMHraH.

2007 hnnga TaxpmbaHWHr HaBbaTnab skUW TU3MMapuUra acocaH Kysrut
Oyraoli aHrmsmra cost 3KMHWAAH CYHT ry3a GUpMHYM KN NapBapuyLl KWAUHIaHAa,
rysa kocunu 31,2 u/ra HY Talwkun 3tmé, Hasopat BapuaHTura HucbataH 2,8 u/ra
MUKZOPMZA KylMM4a naxta KOCWAW OfIMHraH. Y6y BapuaHTAa rys3a WKKUHYA
nnn (2008) napeapuvLL KWMHraHga aca kocungopnvk 30,8 u/raHu Tawkun atue,
HasopaTra HucbataH 4,6 L/ra KyLu/M4a naxra KOCWUAM O/IMHIaH.

TaXpunbaHuHr 1:2, Ky3run O6yraovi+Takpopuili 3KMH (COS)+0paiuK 3KUH
(cynu+KyK Hykar): rysa: rysa Haes6arnab akuL TU3MMWZA ry3a Takpopwii cos Ba
VKKW KOMMOHEHTOI (CY/M+KYK HYKaT) Opa/MK 3KUHAapAaH CYHr GMpuHuM iAnnn
eTMWITMpUAraHaa Kocungopnmk 31,6 w/raHn Tawkun 3Tmb, Hasopatra HucbartaH
3,2 u/ra KyLuMmya naxra KOCUW ONIMHTaHANI aiATUraH.

Taxpnbaga aHrmsra 9KuMAraH Ccos Ba Y4 KOMMOHEHTOW (Cynu+Kyk
HyKaT+XaBfap) OpafMK 3KWUHAApLaH CYHr 6uMpMHYM #Ann rysa aKwuaraHga
Kocungopmk 32,1 u/raHn Tawkwun 3TraH 6ynca, MKKMHYM WM napeapuiu
KUMHraHga aca 6upuHum innra HucbataH 15 u/ra Kylwummuya naxta Kocuau
OULLra 3PULLINATaH.

Ty3a Ky3rn 6yrfoii+Takpopuwil 3KMH COsfaH KeiiuH MmapBapuill KWIMHIaHga
naxta kocuam 31,5 u/raHm (2008 iA.) Tawkmn 3Tnd, HasopaTra HucbartaH 5,3 u/ra
KyLUMMYa KOCW/ O/IMLUFa 3pMLLMATaH.

TaxpubaHuHr  2:1, Ky3rn  Gyraoi+Takpopumii - 3KMH  (COS):  Ky3ru
6yrnoin+Takpopuii 3KUH (Cos)+opasink 3KWH (CynnM+KyK HyKaT+XaBgap): rysa
HaBb6aT/iab KWL TU3UMMAA Ty3a KeTMa-KeT WKKW A gaBomuga Kysru Gyrnoi,
COS Ba Y4 KOMMOHEHTOMN (CyNM+KYK HYKaT+XaBAap) OpaivK 3KUHMaphaH KelivH
akunranga (2008 i.) kocungopnvk 35,8 L/raHn TalKua 3TraH Ba HasopatgaH 9,6
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L/ra, WKKM KOMIMOHEHTNM Tu3umra HucbataH 3,4 u/ra, y4 KOMMOHeHTIura
HucbaTaH aca 2,2 L/ra Kywwymya XoCUn OIMHraHNnri 6aéH aTuirax.

Tabkupnawl >OM3KW, ry3a COsfaH KelirH WKKUHYM #AnuanM  napeapuLl
KWAVHIaHAa XOCUNLOPAMK OUpWHUM nnra HucbataH 6Mpo3 Kamaiuwiv, NeKvH
ry3aH/ WKKUM Xampa Y4 KOMMOHEHT/M OpPanuK 3KUHAapAaH CyHr WKKWHYM Wniu
napBapyLL KWIMHraHaa aca GUpMHUM 1inn onMHraH xocunra Hucbara 0,8-1,5 u/ra
KYMPOK Maxta XOCWU/N OIMHIaHNUT TabKUAIaHTaH.

MaxTa TOMACWMHWHI YMUMILIM Ba UM3MKAM 3UUANTA Byinua 3HT HOKOpM
KypcaTKny TakpubaHuHr 1:2, Ky3ru Gyrgoi+Takpopuii akuH (COS)+OpannK SKvH
(cynn+KyK Hyxar): rysa: rysa Has6atnab akuw tmnmuga (34,2 %; 134,0 m/Tekc)
Ky3atuiraH. Tona y3yHaurn Ba 1000 fOHa YATMTHU Maccacu Byimya 3HT HOKOpU
KypcaTkuunap TaxkpubaHuHr 1:2, Ky3ru 6yrpoii+takpopuii 3kuH (cos)+opasimk
3KVH (Cynn+KyK HyxaT+xkaBaap): rysa: rysa Hasbatnab skuw Tusmmnapuga (33,7
MM; 139,5 1) aHMKaaHraH.

[JunccepraumaHuHr «MysaHn MyTTacwn, 6ega-rysa anvawnab Ba Kucka
HaB6aTNab SKULLIHWMHI MKTUCOAWI camapagop/uru» geb HommaHraH GeLuvHyn
606maa rysaHu MyTTacun skuwga 7 Aunga yprada dHr Kam maxta XOCuiuv yrut
KynnaHunmaraHga (8,9 u/ra) onuHraH Ba wapTnu cod gapomag 858950 cym/ra
Kam 6ynraHauMrn aHuknadHrad. Xgp inam NiSPiaK5 Kr/ra mukgopga yrut
KynnaHunaguraHga waptam cod papomag 191050 cym/ra.HW TawKun Kuimo,
peHTabennuk gapaxacu 7,5% ra TeHr GynraH.

Tagkvkotnapga xap WM NasoPisKis  kr/fra  mukgopga — yrut
KynnaHunradga 6y kypcatkuunap 575850 cym/ra Ba 20,8% ra TeHr 6ynraH, 6y aca
N.SOPioOKso Kr/ra yrut KynnaHwnaguraHra Huc6artaH pedTabennuru 13,3% ra
OPTUKANTN BaéH KWUMNHTaH.

lNysaHn 3.7 Tmanmga Gega 6unaH anmawnab skvwga, 7 mn gasomupa
6efafaH KeWvH yruT KyniaHwimaraHga waptai cod goinga 74600 cym/raHw,
peHTabennuk gapaxacu aca 4,3% Hu Talwkun Kuamb, MyTTacun aKLWAaru yrmTeus
BapuaHTra HucbataH peHTabenvk gapaxacu 4,3% ra opTraH.

Tabkugnal Xowsku, rysaHn anmawunab skvwpa 6efafaH KeluH iun
opanatnb akat 10 T/ra ryHr KyfnnaHwnraHga O/IMHraH WapTiv cod doiiga
143600 cym/ra.Hn, peHTabennmkK gapaxacu aca 6,5% Hu TalWwKWa KuaraH xonga
MyTTacun skuwaa xap vnm 30 T/ra ryHr KynnaHwnaguraH BapuaHTra HucbataH
444150 cym/ra Ba 20,2% ra kam GynraHauri Kysatuiarad. by xonaT aca anmalunab
akuwga pakat  GeflaHMHI  TabCUpUAaH HOKOPU  peHTabesInkka  3puLLmnG
BYNMacAnUIn TYLLYHTUPUIITaH.

lNysaHn Gepja 6unaH anmawnab 3KWLWAA, Konasepca, MyTTacwun 3KuLra
HucbaTaH toKopu WwapTam cod) origa (837050 cym/ra) Ba peHTabenmk gapaxacu
(31,5%) 6epamaH KeivH rysaga xap nmmm NisoPiooKso Kr/ra mmkaopga yrvt Ba 4-
un i 30 T/ra ryHr KynnaHuaraHga onuHradH. by KypcaTkuunap myTTacun
akmwpaa 30 T/ra ryHr KynnaHwnradHra HucbaraH 249300 cym/ra Ba 4,8% ra
FOKOPW/IUT N Tax/IN KUVHTaH.
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Kucka HaB6aTnab akmLl TM3MMIAPUHWU UKTUCOAWIA TaxAun HaTuxXanapura
Kypa, Takpubaga 1.2, Ky3rn Oyrgoin+takpopuii skuH (COS)+OpasiMK  3KWH
(cynn+KyK Hyxar): rysa: rysa Hae6arnab skuw Tuavmmga waptam cod doiiga
1636675 cym/ra.HW, peHTabennvk gapaxacu 37,1% OynraHnMru KysaTwuira.
Tusnmnap ypracuia SHr HOKOpW WKTMCOAMIA camapagopavk 3ca 1:2, Kysru
6yraoin+Takpopuii 3KMH (COS)+OpaiK 3KUH (CYNN+KYK HyXAT+HXkKaBgap): rysa:
rysa TuMsuMmpa Kys3atunmb, waptam cod doiga (kamm ydu nunga) 1784425
cym/ra.HW, peHTabenimk papaxacu 40,1% HM Tawkun atraH. [lemak, 6y
KypcaTkuy rysaHu MyTTacun (26,7%) Ba 6epa-rysa anvawnad (31,5%)
aKvwgarmunapra HucbaraH MyTtaHocmb pasuwga 13,7 Ba 9,2% ra roKopu
OynraHnMrn aHMKNaHraH.

XYJIOCAJIAP

1 Twnuk 6y3 Tynpoknap LapouMTuga ry3aHuW MyTTacun 3kuwga
TYNPOKHUHT  CyB-(DM3MK  XOccanapy (XaXM Maccacu, roBakIuWru, CyB
yTKazyBYaHAMru) linngaH-iinunra 6upos nacainvwum, 6ega-rysa anmawnab kv
Tmaummnga 3 Wnnnmk  Gega xalhganraHfaH KeluH TYMPOKHW  CyB-(M3KMK
xoccanapura Makbyn TabCup KUATAHAWTW  Ky3aTungu. TYNPOKHWHE  XaXm
maccacy MyTTacun akuwra HucbataH xaigoB katnammga 0,2-0,3cm3 ra
Kamaingu, cyB yTkasyBuyaHnurm 20-80 m3ra, rosaknmk 3aca 0,1-0,8% ra
Kynaiign Ba MUKPOOWOIOTUK XXapaéHiap AXLnIaHau.

2. Kucka HaBbatnab akuwl Tu3Mmaapupa Takpopuil AyKKaknu-goH
3KWMH-COA Ba WKKU (CYNM+KYyK HyxaT) Ba yd (Cynm+KyK HyxaT+xaBaap)
KOMMOHEHTNN OpanvK 3KUHAAPHWM EeTULITUPUANLLA  HaTWKacuga ynapHu
TYNpoKAa KONAMPraH OpraHvK KONAMKNAapW Xncobura TYMPOKHUHT XaXKM
maccacu  pgactnabkura  HucbataH  5,7-6,6% ra, TYMPOKHMHT  CyB
yTKasysyaHauru 25,2-28,4 % ra, Tynpok rosakiurum 3sca 1,6-2,0% ra
AXWWNaHraH Ba rysa 1-um ivn napeapull KUAWHraHga rysaHu BepTULLEennés
BUNT 6unaH 3apapiaHulLuyM HasopaT BapuaHTura HucbataH 56,3-57,1% ra,
WKKWHYK 1nn sknanwnga aca 48,1-52,6% ra kamaiimwim KysaTuaraH.

3. MyTracun rysa akMwga yYruT KyanaHuaMmanguradH  Hasopart
BapMaHTha TynpokHu xaingos (0-30 cm) kaTnamumga UMPUHAN MUKLOPW
pactnabkn (0,844%) xonatugaH 10 vmn gasomuga (0,821%) 0,023% ra, xap
mnm 30 T/ra ryHr kynnasunradHga 0,996% paH 0,980% ra ékm 0,016% ra
KamaiiraHnury, 6efa-rysa anmawniab skuwpa xap mnm niso PO kso Kr/ra
mMukgopga yrut kynnadunradga aca 1,020% paH 1,010% ra, ékm 0,010% ra
KamaiiraHnur aHMKNaHam.
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AckngaH cyropunagurad TUNUMK 6y3 TYNPOKNAPHUHT YHYMAOPAUTUHU
caknawija rysa MyTTacun napeapuvll KWavMHraH xonatnapga kap imnm 30 T/ra
ryHr ékun mabvgaH yrutnap NzsoPirsKis kr/ra mukgopga, 6efa-rysa anmatunab
akmwpga aca (3:7) kap Wnnm NisoP1ooKso Kr/ra muBgopga yruT Ba 6GepagaH
KelinH 4-um inn 30 T/ra ryHr KynnaHuwy Makcagra MyBOQuK.

4. Ty3aHun wMyTTacun 3Kkub yruT KynnaHwaMmacgaH napsapuLl
KUInMHraHga kap nmnm yptada 20-30 kr/ra a3oT1, 10-12 kr/ra ¢ocop Ba 30-35
Kr/ra Kanuii y3nawTupuiin 03MKa YHCypnapu MyBoO3aHatura canbuii Tabcup
KypcaTraH. MabgaH yrutnap NzsoPirskszs Kr/ra MMKAopAa KynnaHwuirasga
YyCUMAKK ypTada 227,8 kr/ra a3oT, 80,9 kr/ra hocthop Ba 265,8 Kr/ra Kasnii Hu
y3nawTtupraH. bega-rysa anmawnab skuwga kap amnm NisoPiooKso Kr/ra yrut
KynnaHunraHga asca O03MKa YHCYpnapuvHW MyBO3aHaTW HucbataH axwu
CaKMaHWLWy aHWKNaHraH.

5. Hasb6atnab SKuMWHUMHT 1.2, Ky3r Oyrfo+Takpopuii  3KWH
(con)+opanMk 3KMH (CyNn+KyK HyxaT+XaBgap): Trysa: frysa TusnMuga
TaKpopuil LYKKaKMM-4OH Ba OPaIMK 3KWHAAp 3KUW  HaTwkacmga ynap
TOMOHMAAH TYNPOKAA KONAMPUATaH WIAW3 Ba aHIM3 KOMAUKNapW Tapkuéugaru
03VIKa 371IeMeHTIapn xucobura 6up poTtaums (3 Wnn) gasommaa Tynpokka 121,3
Kr/ra asor, 44,7 kr/ra ¢ocgop Ba 119,0 Kr/ra MMKgOpUAa Kannid 3nemMeHTnapm
KaliTapunuwy, TynpokHuHr 0-30 cM kaTnammga fgactnabkm  Mukgopra
HucbataH rymyc 0,014 % paH 0,037% raua, asot 0,015% paH 0,025% raua,
thocthop 0,010% paH-0,015% raya opTraHNUrn Ky3aTWUraH.

6. Tunuk 6y3 Tynpoknap LlapouThga rysaHu MyTTacua 3kub, yrut
KynnaHunvaraH BapvaHTga 7 Wiunga ypTada naxta xocunu 8,9 u/ra.Hu, 10
Mmnga asca 8,6 u/ra.Hw, Gefa-rysa anmawnab skmwpga (yruteus) asca 17,2
u/ra.HyM Tawkun kunmb, 6egaHn Tabenpuga 8,3 u/ra optraH. Xap innm 30 T/ra
FYHr KynnaHwaraH sapuaHTga rysa kocunu 29,5 u/ra, (10 imnga yptava 27,5
u/ra), Na2soP17sK1s Krfra mukgopga yrut KynnaHunraH sapuaHtga aca 35,3
u/ra, (33,1 u/ra) HK TalwKnMn KMNnG, HUcbaTaH HOKOpW naxTta Kocunu Gepa-rysa
anmawnab akuWHUHT Kap innm NisoP1ooKso Kr/ra yrut Ba 4-um mnm 30 T/ra
TYHT KyNaHWAraH sapvaHTuga OnuHuG, Xocungop/ivk 36,9 u/ra.Hu Tawwkun
KunraH Ba myTTacun skuwgarn (35,3 u/ra) Kypcatkmyra HucbataH 1,6 u/ra
IoKopy  OynraHnurn  Ba TONMAHWHI  TEXHONOTMK cudar  KypcaTKuynapu
AXWNNAHTAHIUT @aHUKNAHTaH.

7. HaB6atnab akmw tmsmmupa (Kysru 6yrgoii, Takpopuii Ba Opanuk
3KVHNMAp) KeliMH Try3aHM napeapull  KUAWHWLLKW, YHWHT  yculW  Ba
pUBOXNAHULINTA MKO6UIA Tabeup 3TMO, ry3a 1-um linn napBapull KWIUHraHaa
YCUMSIMKHM 6oLl nos 6anaHanuru Hasopatra Huc6ataH 8,3-10,4 cm.ra, Kocun
woxnapyn coHn 0,7-0,9 goHara, Kycaknap coHu aca 1,2-2,2 goHara, 2-4u iAun
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napsapuvLl KWAnHraHga acatermwnm pasuwga 12,3-13,4 cm, 1,7-1s goHa; 2,5-
3,1 poHara oKopu 6ynraH.

8. Kysrn 6yrgoii, Takpopuili Ba OpanuK 3KMHNapgaH KeivH rysa 1-um
un napeapuwl KuavHraHga naxta x,ocum (1:2), Kysru 6yrpoi+Takpopui
3KMH (cofA)+opannK 3KWUH (CYNU+KYyK HYXAT+XaBfap): rysa: rysa Hasb6atnab
skmw Tuaumuga 31,6 u/ra, 2-um hWnn skmwga aca -32,4 ufra, 2:1 Kysru
Oyrooli+Takpopuii 3kuMH (cosi): Ky3rum 6yrpoii+takpopuii 3kuH (COs)+opannk
3KMH (CynM+KyK HyXAT+HxaBgap): rysa Has6atnab akuw Tu3umuga Kysru
Oyrzon, Takpopuii Ba OpasiK 3KMHNAapLaH CyHr GUpUHUM Annm rysa napeapui
KnnuHraHga naxta x.ocunm 35,8 u/ra HW TalKua aTraH.

9. Anmawnab akuw BapuaHTnapuga 6Gega 6Gyinua HucHaTaH HOKOpK
Kypcatkuunap e -BapmaHTaa (6egagaH keiimH rysafa NisoPiooKso Kr/ra yrut Ba
4-un Amnmn 30 T/ra ryHr KynnaHwnraHga) onumHm6, (2006 iwn) 6egaHunHr 6yiin
ypumnap ongugad 73,1-91,2 cm, Awmn macca 5 ypumaa 725,7, nMyaH X,0Cunm
219.6 u/ra.Hu, x,a3m 6ynyBUM NpoTeMH MUKAopW 23,6 Kr/ra Ba 03uka 6upnuru
106.7 kr/ra TeHr 6yNraHAnrn aHUKMIaHraH.

10. Kucka HaB6aTnab 3KWLW TuaMmaapura KMpUTUAraH Kysrum 6Gyrgoi,
Takpopuii Ba OPaMK 3KMHMAP CaIMOKIM MWKAOPAA WAAM3 Ba aHrus
KONAWKNapPUHW KOAAMpraH Ba TYMPOKHU 03WKa 3/1emeHTnapura 6oinTraH
XOMAa ynapfaH KeiivuH SKunaguraH ry3aHu yCULLKM, PUBOXIaHWLIUTa KOOI
Tabcup 3TraH. Has6atnab akuwHUHE 1:2 TM3uMuaa Kysru 6yraoi+Ttakpopuii
3KMH COSilaH CYHT WKKM KOMMOHEHTNN (CyNW+KyK HYXAT) Opa/vK 3KUHMap
apafnalimacu skuaraHga Tynpokga KonaguraH OPraHuK KOnguknap MUKLopu
Ky3ru 6yrgoi Ba aHru3ra sKMAraH COSHWHI Guprannkga Tynpokaa Konguprad
OpraHukK Konguknapu wmukgopura HucbataH 38-40 %, (4,4 T7/ra), yd
KOMMOHEHT/IN Opa/IK 3KMHAAp (CyNn+KyK HYXAT+HXaBAap) sKkunaraHga aca 45-
47% (5,2 T/ra) KyrnpoK opraHuK KonamKnap Kongmprax.

11. ly3aHM myTTacun skuwga HucbataH KOKopu wWwaptam cod ¢oinga
(587750 cym/ra) Ba peHTabennuk gapaxacu (26,7%) xgp vnm 30 T/ra ryHr
KynnaHunaguraH BapvaHTga Ba 6efa-rysa anvawnad skuwga 3ca HKopw
MKTUCOAWIA camapafopnuk xgp nnm rysaga NisoPiooKso Kr/ra mukgopga yrut
Ba 4-un Wunm 30 T/ra TyHr Ky/aiaHuaraH BapwaHTAa O/MHMG, WwapTam cod)
thoiiga 837050 cym/ra.HW, peHTabennuk papaxacu 3aca 31,5% ra TeHr
OYNraHIMIn aHUKNaHraH.

12. Kacka HaB6aTnab akvwaa 3HT OKOPU WMKTUCOAMIA camapafop/ink
rysa ca/IMOru HOKopu GynraH 1:2, Ky3ru 6yrgoi+Takpopuii 3knH (cos)+opanmk
3KMH (CyNU+KYK HyXAT+HXaBfap): rysa: rysa Hasb6atnab akvw TusnMupa
Ky3atmnmb, rysaHu 1-ua Ann skuwga oOnuHraH cod pgapomag 290500
cym/ra.Hu, peHTabennvk gapaxacu 22,1% HU, 2 -4 AWA IKULLAA 3ca Teruwnm
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pasuwga 301700 cym/ra; 20,8% HM Tawkun 3TraH. [ysa 2:1, Kysru
6yraoin+Takpopuin 3KuH (Cost): Ky3ru Oyrgoi+takpopuii 3KuMH (Cosi)+opanvk
3KMH (Cynn+KyK HyxaT+XaBaap): rysa HaBbatnad aku Tu3MMmpa KeTma-keT
2 N aKuAraH Kysru 6yrfoid, Takpopuili Ba OpanvK 3KMHNaphaH KeivH rysa
napeapul KunuvHraHga cod pgapomag 410900 MWHT CYMHMW, peHTabennvk
fapakacu 28,4% HU TallKua 3TraH.

13. KpuumpaH cyropunub kenvHaétraH Tunwk Oy3 Tynpoknap
YHYMZOP/IMTUHWA Cakfall Ba OWMWPWLL, Ty3ajaH MyTTacun Myn Ba cudatiu
XOCU/1 ETULITUPULL YYYH SHTW AEXKOHUWVK TU3UMWULA KyNnaHunaérraH rysa-
ranna Kucka HaB6atnab skvw Tusumnapura (1:1, 1:2, 2:1) Ky3ru 6yrpoii
aHrnsura Takpopuii 3KUH cudatmga OYKKakIvM-fOH COS Ba OpajMK 3KWH
cudatmga Cynu, KyK HyxaT, XaBfap Kabu 3KUHNapHW Y4 KOMMOHEHTN
apanaliMa Xo/fa 3KWLL TaBcusa aTunagu.

14. Kucka HaB6aTnab SKMWHUHE 1:1, Ky3ry Oyrpoii+Takpopuil 3KuH
(cos): rysa: TM3MMmMAa rysaHu takat 6up hun, 1:2, Ky3ru Gyrgo+Takpopuii
3KMH (cof)+opanuk sKnH (Cynn+KyK HyxaT+xasfap): rysa: rysa tusmmuga aca
WKKW N JaBOMKAa 3KN6 eTULITMPULL TaBCUS 3TUNAAN.
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BBEAEHWVE (aHHOTaums GOKTOPCKOW AnccepTaumm)

AKTya/IbHOCTb U BOCTPe60BAHHOCTL TEMbI AuccepTaummn. B Hactoswee
Bpems X0NYaTHUK BO34eNbiBaeTcs B 84 cTpaHax mupa Ha nowagy 32-33 MIH.
ra, eXerogHo npoussoguTcst 6onee 25 MIH. TOHH ypoXas Xxonka-cbipuyal Mpu
3TOM B Ka4yecTBe MOBTOPHbIX KyNbTyp 3epHOO060Bble BO3AENbIBAIOTCA Ha
nnowaamn 91,6 MiH. rektap, CpeaHuin ypoxkain 3epHa coctasnseT 12,0 u/ra, o6wmii
ypoxaii 206,4 miH. TOHH2. O6ecnedyeHne HaceneHus Pecny6/imnky npogyKTamu
MUTaHUS U APYTUMW CeflbCKOXO3ANCTBEHHbIMMA MPOAYKTaMK, a Takke MOoMHoe
Y[0BNETBOPEHVE NOTPEeOGHOCTM MPOM3BOACTBA B Cblpbe ABMSETCA OAHWUM 13
aKTya/bHbIX BOMPOCOB arpapHoli HayKu.

3a CYeT KOpeHHbIX W3MeHeHWi B  XJIOMKOBOACTBE  Pecny6nunku
MPOV3BOACTBO XJ/OMKa-ChipLa BO3pacTaeT M3 rofa B rof. YCOBEpLUEHCTBYHOTCA
HOBbIE KOPOTKOPOTALMOHHbIE CXeMbl YepefoBaHWUsA Ky/NbTyp A/19 COXpaHeHusa u
MOBbILLIEHNA MI040POAMA MOYBLI. PacluMpsOTCA M/oLWwa[mn NoceBoB 3ePHO6060BbIX
KynbTyp (cosl, MaLl, (pacosb), BbIpaliMBaeMblX B KayeCTBE MOBTOPHbLIX Ky/bTyp
nocne 031MOVA MLLIEHNLbI.

B nocnegHve rofbl B X/OMKOCEHOLWMX CTpaHax, B TOM u4ucre, U B
Y3b6eknctaHe BO3feNblBaHME XJIONYaTHUKA MNPU  MOHOKY/IbTYPE W XJ/1OMKO-
NIOLEPHOBOM  CeBOOGOPOTE C MHOMMM  KOMMYECTBOM MOSIE HA  OrpOMHbIX
Maccusax roTePANN CBOe Oblfoe 3HayeHve. B 3TOM OTHOWEHWM Cco3gaHue
MPOrpeccuBHbIX TEXHOMOMMU U MX MOLEPHM3aUMA, pa3paboTka MeponpuaTuii no
yBe/NMYeHI0 06bEMA MPOV3BOACTBA MPOAYKTOB MUTaHWSA, YCOBEPLUEHCTBOBaHME
CXeM YepefoBaHWA Ky/bTyp MyTeM MpaBUIbLHOrO nogoopa KynsTyp v UX BUOB,
MOBbILLAIOWMX  M/I0JOPOAME  MOYBbI,  ABMSieTCA  TpebGOBaHWEM  BPEMEHMW.
MpumeHeHWe Hay4YHO-060CHOBAHHbIX HOPM W COOTHOLUEHWA MUHepanbHbIX
yoo6peHuiA, MCNonb30BaHWE OPraHWYecKUX YAOOPeHWid B 3eMnefenuu, LUMPOKoe
MPVYMEHeHVe YepefioBaHWA Ky/bTyp HEMOCPeACTBEHHO CBS3aHO C BHELpPEeHWEM
arpotexHonoruv,  cbeperalowx  BOAHO-3eMeflbHble  pecypcbl.  OfHako,
yepefoBaHMe XnonyaTHUKa TOMLKO C 3epPHOKONOCOBLIMW KY/bTypamMu B fene
COXpaHEeHVA 1 NOBbILLIEHWS NNOAOPOAWSA NMOYBLI ABNSAETCA HELOCTAaTOYHBLIM. B 3TOM
OTHOLLUEHWM, MNPV  BHEAPEHUM Ha MOMMBHLIX 3eMIAX CUCTEM  KOPOTKOro
yepefoBaHUA Ky/bTyp, OCHOBHOE BHUMaHWe cnegyeT YAensTb BO3Ae/bIBaHUIO
3epHOBBIX, 3epHO60060BLIX, & TaKkKe OBOLLUHLIX Ky/bTyp, KOTOpble CMOCOGCTBYIOT
COXPaHEHWIO W TMOBbILLEHWIO N0J0POANS MOYBbI M OGECMEYEHWMIO HaceneHus
MposyKTamy  MUTaHud, WX BbIPALMBAHWIO B  KayeCTBe MOBTOPHbLIX Y
MPOMEXKYTOUHBIX (ABYX Y TPEXKOMMOHEHTHbIX) KynbTyp. Bce 3Tv BOnpockl BMecTe
3eKTUBHBLIM 3eM/IEMNO/L30BAHMEM ABIAIOTCS aKTya/lbHbIMU 334a4aMu.

[JaHHoe auccepTalMOHHOe UCcCnesoBaHVe B OMPeLeNeHHON CTENeHN CRyXnUT
BbIMO/IHEHUIO  33fay, MPEeLYCMOTPEHHbIX, KOTOpble BLIMOMHAKOTCA  COrNacHo
pewweHuto MpesngeHta Pecnybnukmn NelMK-2460 ot 29 despans 2015 rogsl  «O
Mepax HO Ja/bHelilueMy peqopMMpOBaHMIO M Pa3BUTUIO CeMbCKOr0 XO3ANCTBA Ha
nepuog 2016-2020 rofbl» a TaKxke B ApYrux HOPMaTUBHO-MPABOBLIX AOKYMEHTaX,
MPUHATBLIX B JaHHOI ciepe.

1http://www agro.uz, Zmp://www. uz.dencmctr.com.
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Co0TBETCTBME  WCCMefOBaHUA  MPUOPUTETHBIM  Hanpas/IeHUAM
pasBuUTMA HaykKM W TexHonoruii  Pecny6nvkn  Y36ekuctaH.  [aHHoe
NcCcnefoBaHWe  BbIMO/HEHO B COOTBETCTBMU  MPUOPUTETHOTO  HArpaseHus
pasBMTUA Haykum U TexHonoruin pecny6nukm: V. «CefbCKoe XO3AMCTBO,
6MOTEXHOMOrMA, IKONOTUA U 3aLLMTa OKPYXKAIOLLIEH cpedbi».

O630p 3apybeXXHbIX HaYYHbIX UCCMEJ0BaHUIA N0 TeMe auccepTaumm.

HayuHble uccrefoBaHMA MO COXPAHEHWIO W MOBLILEHUIO NIOLOPOAWA
MOYBbI, 3aLLMTE OKPYXaloLei cpedbl, 3PHEKTUBHOMY YepefOBaHWUIO KynbTyp B
MUpe  OCYLLECTB/AIOTCA B  BEAyLUMX  HayYHbIX LEHTpaX W  BbICLUMX
06pazoBate/ibHbIX yUpexaeHusx mupa, B ToM umcne, United State Department of
Agriculture (CLUA), Chinese Academy of Agricultural Sciences (Kutait), Indian
Central Institute for Cotton Research (MHgus), Cotton Research Institute in Multan
and Islamabad (MakuctaH), Australian Cotton Research Institute, (AscTpanus),
Cotton Research Institute in Giza (Erunet), Cotton Resorch and Application
Center (Typuua)3 u  HayyHO-uCCrefOBaTENIbCKOM  MHCTUTYTE  CeNeKLuH,
CeMeHOBO/CTBA W BblpallMBaHWUsA X/10MKa (Y36ekucTaH).

Mo pesynbTaTamM HayuHbIX WCCNEAOBaHUA MPOBOAMMbIX B MWpE MO
BO3[€/NbIBAHUIO CENbXO3ANCTBEHHBLIX KY/bTYp C MPUMEHEHWE PasfINyHbIX CUCTEM
CeBOOOOPOTOB WM MOBLILEHWIO NAOLOPOAMA TMOYBbI MOMYYEHbI PAL  HayYHbIX
pesynbTaToB, B TOM YWC/NE: U3Y4YeHO B/IMAHWE Pa3/MYHbIX CUCTEM CEBOOOOPOTOB
Ha arpoxXuMmMmyeckme U arpodmsmnyeckne ceolicTa mousbl (Chinese Academy of
Agricultural Sciences, Cotton Research Institute in Miltan and Islamabad);
onpefeneH 6anaHC MUTaTeNbHLIX BELLUECTB B TMOYBE 33 CYET OpraHUyecKux
OCTaTKOB MOBTOPHbLIX WM MNPOMeXyTouHbIX KynbTyp (United State Agricultural
Department, Cotton Research Institute CRI); pa3paboTtaHa TexHonorus
BblpallyBaHWA  MOBTOPHbIX W [elleBbIX  KOPMOBbIX  KYNbTyp — MyTem
MHTEHCUMKALMM TTPOMEXYTOUHBIX, @ TakXe MOBTOPHbLIX Ky/bTyp B CE/bCKOe
xo3aiicTBo (Australian Cotton Research Institute Cotton Research and Application
Center); BbISBMEHO YNy4lleHWe CTPYKTYpPbl W MNIOAOPOAMA MOYBbI 33 CYET
BO3/€e/blBaHUA 3epPHOBbLIX W 3epH06060BbIX KynbTyp (Indian Central Institute for
Cotton Research).

B HacTosLLee BpemMs Hay4yHble WCCNEfOBaHWS MO BO3AENbIBAHWIO KyNbTyp B
KOpPOTKOPOTALWIOHHbIX CEBOOOOPOTAX W MOBbILEHWIO NIOJOPOAUA MOUBLI PALY
MPUOPUTETHBIX HANPaB/eHUi NPOBOLATCA UCCNeLOBaHUSA, B TOM YMCNE: OnpeaeneHne
M3MEHEHUs M/IOAOPOAMA MOYBbI B 3aBUCMMOCTM OT HOPM  MUHEPa/bHbIX U
OpraHVMyeckmMx YAOOpeHWid, NPUMEHSEMbIX MNPW BO3LENMbIBAHUM XJIOMYaTHUKA B
MOHOKY/IbTYpe, X/IOMKOBO-/IOLEPHOBOM CEBOOOOPOTE M KOPOTKOM  YepefoBaHWu
KyNbTYyp; YCOBEPLUEHCTBOBaHME HOBbLIX CUCTEM KOPOTKOPOTALMOHHBIX CEBOO6OPOTOB
[N191 COXPaHeHWA 1 NOBbILLEHUS N1040POAVA MOYB.

CTeneHb WU3y4yeHHOCTVM MNpob6nemMbl. B ycnoBusx TWUMWMYHbLIX CEPO3EMOB
noys Pecny6/vKu UCCNefoBaHUA MO BAUSHWIO BO3LeNblBaHWUSA X/ONyaTHMKa npu
MOHOKY/bTYPE M B CUCTEME CEBOOOOPOTA Ha N/IOAOPOAME MOYBbI

” https:// www.usda.gov/; https:// www.caas.cn/en/administration/rcscarch
https://www.cicr.org.in/; https:// www.dpi.nsw.gov.au research centres
https://www.altillo.com
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11 BOMPOCHI NOJyYeHNs BbICOKOTO, KAUECTBEHHOTO YPOXKas CeflbCKOX03AMCTBEHHbIX
KyNbTYp npoBoAnIn B.I".Bepe3oBckuia, W.Cathmes, A.P.AcTaHoB,
3.C.TypcyHxompxaes, A.C.bonkyHos, P.LLU.Tunnaes, b.M.Xanmkos.

Mo BompocaMm COXpaHeHWs U MOBbLIEHUA M/I0JOPOAMA  MOYB  MNpU
BO3/le/IbIBaHNM KY/bTYp B CEBOOOOPOTE MPOBOAMAM HayUHble MCCMefoBaHUA W
nonyyunu  MnonoXutenbHble  pesynbTatel  B.B.Jokydyaes, [1.A.KocTblues,
B.P.Bunbamc B Poccun, H.M.Taylor, B.Volger, H.R.Gardner B CoefjuHEHHbIX
LLiTatax Amepuku, X.BycceHro B ®@paHuuu, n AJinbmnx, A.® MuHgensaopg B
"epmany, K.Binder B AscTpumn.

B.M.Xan1KoBbIM MpoBefeHbl UCCMefoBaHMA Mo BOMPOCaM BOCCTaHOBMEHUA
1 NOBBbILLEHNIO NJIOAOPOAMS NOYBbI, U3YUYeHbl KOPOTKOPOTaLMOHHbIE CEBOOGOPOTI
HO cxeme: 2:1 (X/IONYaTHUK+MNPOMY>XKYTOUHbIE KY/bTYPbI-POXb:  X/10MYaTHUK:
03VIMas MLleHnLa+noBTOpHaA KyfnbTypa, [O0NA X/onyaTHUKa 66,7%, o3umas
nweHuubl 33,3%), 2:1 (03uMas MileHUUa+noBTOpHas KynbTypa-Mall: 03vmast
MWeHNLA+MNOBTOPHaA  Ky/ibTypa  Maw-+NpoOMeXyTouHas  Ky/bTypa+poxb:
XNIoNYaTHUK, fons xnonuyatHuka 33,3%, nweHuubl - 66,7%), 1:1:1 (o3vmast
MweHWLa+noBTOPHas  Ky/ibTypa+Mall+npoMexyToyHas KyfbTypa TpuUTeKase:
X/IOMNYaTHUK+ MPOMEXYTOUHAA Ky/bTypa+TpuTeKase: cos, [0NA XnomnyaTHUKa
33,4%, nweHnubl - 33,3% u com - 33,3%), 11 (o3umas nieHuUa
MaLLI+MPOMEXYTOYHasA KyNbTypa+poXb: X/I0MYATHWK, XnonyaTHUK 50%, nileHnua
50%). OgHako npu MOHOKynbType 1 10- poTaumn cesoobopota (3:7, NtouepHa:
XNONYaTHWK) M3MEHeHWe M1040pOAMA MOYBbI U NPOAYKTUBHOCTbL X/IONYATHUKA, a
TaKXXe  BAWAHME  KOPOTKOrO  YepedoBaHMs  paHee He  UCCNefoBaHHbIX
MPOMEXYTOUHbIX Ky/bTyp, TakMX Kak OBEC, 3eMeHblii TOpOX U pOXb, WX
[BYXKOMMOHEHTHbIX (oBec+3eneHblii ropox) M TPEXKOMMOHEHTHbIX
(oBec+3eneHblil rOPOX+pPoXb) CMeCceil, a Takxe COM B MOBTOPHOM MOCEBE Ha
N040POAME TUMWUYHBIX CEePO3EMOB U YPOXKAMHOCTb X/I0NYaTHUKA HE U3YUeHbl.

CBA3b Tembl jucceptaumn ¢ Hay4yHO-UCC/efoBaTeIbCKUMU paboTamu
BbICLLIErO YYe6HOro 3aBefeHus, rae BbINosHeHa aucceptaums. WccnegosaHus
Mo AMCCEePTaLMOHHOA Teme BXOAWIM B TEMATWUKY Hay4YHO-MCCNef0BaTenbCKoro
WHCTUTYTa CefleKumn, CeMeHOBOACTBa W arpoTexXHONOrMN BbIpaLLMBaHUA Xnonka
A-051 «PaspaboTka CUCTEM CEBOOOOPOTOB M YepefoBaHWsi KyNbTyp X/IOMKOro
KOMIM/IEKCA C LieNblo 3hEKTUBHOIO 3eM/ENO0/b30BaHUA, MOBLILLEHUS NIOLOPOAUA
MoyBbl U MPOLYKTUBHOCTU Ky/NbTYp» BO BHOBb OPraHW30BaHHbIX (HepMepcKmx
XO03ACTBaxX C HOBOW (HOPMOI COBCTBEHHHOCTM U APYruX xossiicteax» (2000-2006
rr.), KXA-7-025 (2009-2011) «PaspaboTka CUCTEMbI CEBOOOGOPOTOB U
yepesoBaHMA  Ky/fbTyp  XJ/IONKOBOTO  KOMM/EKCa B Ueax  3(hdeKTUBHOro
MCMO/b30BaHNSA OPOLLIAEMbIX 3eMeSib, COXPAHEHMA U BOCCTAHOB/IEHUS MN0LOPOAKA
MOYBbI, @ TaKXE MOBbILLEHUA NPOAYKTUBHOCTU KY/IbTYP B PasNNYHbIX MOYBEHHO-
KNUMaTUYeCKMX YCMoBUAX pecnybimkm», a Takke KXA-7-007 (2012-2014)
«YCOBEpPLUEHCTBOBAHME HOBbIX CUCTEM CEBOOGOPOTOB ANS  COXPaHeHWUs U
MOBbILLEHWSA MNOAOPOAMA OpOLLIAeMbIX MOYB, a TakXe MOMYYEHUN BbICOKOIO
YPOXas X70MYaTHUKA U KYNbTYP X/IONKOBOTO KOMIEKCa.

Llensto  unccnefoBaHUA — ABAANOCL — OMpefefieHne  MOHOKY/bTYpbI
XN0/INYaTHUKA W XJIONKOBO-/OLEPHOBOr0 ceBobopoTa (3:7) Ha nnogopogve
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MoYBbl M MPOAYKTMBHOCTb X/0MYaTHMKA, pa3paboTka YCOBEPLUEHCTBOBaHHbIX
CUCTEMbI CeBOOGOPOTOB C KOPOTKMM uYepefoBaHWeM Ky/bTyp, 06ecreunBatoLmx
MOBbILLEHVE MNMIOAOPOAMA MOYBbI M NPOAYKTMBHOCTb X/IOMYATHUKA B YCMOBUAX
TUNUYHBIX CEPO3EMOB.

3agauun nccnefoBaHNA:

onpefeneHne BAUAHWS  MOHOKY/IbTYPbl  X/IONYaTHMKA U XJIONKOBO-
NOLEPHOBOro ceBobopoTa (3:7) Ha arpodmsnyeckme 1 arpoXMMMUECKMe CBOWCTBA
MOYBbI, & TAKKE 1CMOMb30BaHMe W 6aaHC NUTaTeNbHbIX BELLECTB;

M3yyeHWe BAUAHWE MWHEPaTbHbIX W OPraHNYecKMX yAodpeHWin Ha pocT,
pa3BuTVe, NPOLYKTMBHOCTbL M KaYeCTBO BOIOKHA X/I0NYaTHMKA NPYM MOHOKYNLTYpe
1 ceBoo6opoTe (3:7) NHOLEpHA:XNOMYATHHUK;

onpefeneHne KOMMYeCcTBa MUTaTe/bHbIX BELLECTB B COCTaBe OpraHUYecKux
OCTaTKOB O3MMOI MLUEHULBI, MPOMEXYTOUHBIX Ky/bTyp (OBCa, 3€/EHOr0 ropoxa,
P>K1) 1 MOBTOPHON KynbTypbl (Cow).

YCTaHOB/MEHNE BANAHWA O3UMOI MLUEHWLbI, ABYX W TPEX KOMMOHEHTHbIX
CMeceil NPOMEXYTOUHbIX KynbTyp (0BEC, 3eMeHblii FOpoX W POXb) W MOBTOPHO
KynbTypbl (COSI) - Ky/fbTyp C KOPOTKMM YepefoBaHWEM B CEBOOOOPOTE - Ha
arpoxmMMmnyeckme 1 arpousnyeckre CBONCTBa NOYBbI;

BbISIBIEHWE B/IMAHWA KyNbTYp C KOPOTKMM 4epefoBaHWEM - O3MMONA
MLEHNLbl, MOBTOPHbIX M MPOMEXYTOUHbIX KyMbTyp - Ha POCT, pasBuTME W
MPOLYKTUBHOCTb X/IONYaTHUKa;

onpegeneHue BAUAHWE O3MMOIA MLUEHWLUbI, MOBTOPHbLIX M MPOMEXYTOUHbIX
KynbTyp Ha 3a0601eBaeMOCTb X/IONYATHMKA BUITOM,;

OO6BbEKTOM MCCNef0BaHWI ABAAIOTCA TUMUYHbIE CEPO3EMbl, MUHEpPabHbIE
yoobpeHusi, opraHuuyeckue yaobpeHus, copTa  Xx/onyaTHMKa  Akgapbs-e,
AHgmkaH-35, Omag, Haspys, C-6524, 03umoii nweHnubl «KpoLuka», con «Op3y»,
oBca «Ycrnex», pxu «Mlamup», 3efeHoro ropoxa «BoCTOk-84», ntoLEpHbI
«TalKeHT-1».

MpegmeToM  WCCNeAoOBaHWS — ABAAIOTCA  NIOLOPOAME  MOYBbl  MpU
BO3/€/IbIBAHUN X/IONYaTHUKA B MOHOKY/bTYpe U ceBoobopoTe (3:7) ntouepHa:
XNOMYATHMK, a Takke B CeBO0GOPOTaxX C KOPOTKMM YepefoBaHVeM KynbTyp, POCT,
pa3BuTHE, 3a00/1€BAEMOCTb BUITOM, YPOXKaii X/10MKa-CbipLa 1 Ka4eCTBO BO/IOKHA.

MeTogbl  uccnegoBaHus.  OnbiTbl  MPOBOAWMAUCL B MOMEBbIX U
NnabopaTopHbIX  YCNOBWSIX, WCMOMb30BaHbl  «MeToguKa [OCyfapCTBEHHOrO
COPTOMCNbLITAHUSA CEeIbCKOXO3ANCTBEHHBIX KyNbTyp», «MeToanka npoBefeHNs
OMbITOB C X/0MYaTHUKOM», «MeToAbl arpoOXMMUYECKUX aHa/IM30B MOYB U
pacTeHuit», «MeTofbl arpotin3anNyecKuX WCCnefoBaHuin», «MeTogbl NpoBefeHust
noneBbIX ONbITOB». CTaTUCTMYecKad 06paboTKa AaHHbIX nposefeHa B cpege Win
QSB-2,0 n Microsoft Excel no b.A.Jocnexosy (MeTozunKa Moesoro onbIta).

HayuyHas HOBM3Ha MCCnefoBaHUSA 3aK/IH0HaeTCs B CriefyHOLLeM:

BrepBble B YCMOBMSX TWUMMYHbIX CEPO3EMOB TalLKEHTCKON 06/1acTy
COMOCTaBMIEHNEM  MOHOKYMbTYPbl  X/0MYaTHMKA W X/I0MKOBO-/HOLEPHOBOIO
CeB0060pOTa paspaboTaHbl CUCTEMbI CEBOOGOPOTOB XM0MYATHUK-03UMas MNLleHuLa
C KOPOTKMM YepefloBaHUEM KyNbTYp;
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B X/IONKOBOM KOMII/IEKCE UCCNEA0BAHO 3HAYEHUE MPOMEXYTOUHBIX Ky/bTyp
-0BCa, 3€/IeHHOT0 ropoxa, pX¥a [AByX (OBEc+3efieHblli ropox) W TPéx
(0BEC+3eMEHHbIN rOpPOX+P0OXKb) KOMMAEKCHBIX CMeCeli M NOBTOPHOW KyNbTypbl COU
B COXPaHeHUW W MOBbILLEHUX NIOAOPOAMA MOYBbI, a TakXkKe onpefenieHbl X MecTa
B CXeMax KOPOTKOPOTALMOHHbIX CEBOOBOPOTAX (1:1, 112, 2 :11);

BbIsiBIEHA HEO6XOAMMOCTb BO3/e/bIBaHUSA 3epHO6060B0OI KynbTypbl (COA) 1
MPOMEXYTOUHbIX KynbTyp (OBEC, 3€NéHbliA  ropoX, PpoOXb ABYX W TpéX
KOMMOHEHTHbIX CMeceil (1:1, 122 ;2 :1) AN COXPAHEHWSA W MOBbILIEHNS N1040POLMUSA
TUMUYHBIX CEPO3eMOB, MOJyYeHNs BbICOKOTO M KauyeCTBEHHOIO YpoXkas XJ/10MKa-
cbipLa nocsie 03MMOIA MLUEHULbI B KAY4eCTBe MOBTOPHOW KyNbTypbl U OMpefeseHo
X B/IMSIHWE Ha POCT, PasBUTUE U NPOAYKTMBHOCTb X/IOMYATHUKA;

YCOBEPLLIEHCTBOBAHbLI KOPOTKOPOTALMOHHbIE CXeMbl CeBeobopoTa Mo WX
B/IMAHWIO Ha M1040POAME MOYBbI Y NMPOAYKTUBHOCTb X/I0MYaTHUKA;

MpaKTnyecKkre pes3ysnbTaTbl UCCNEL0BaHNSA 3aK/IHOYAOTCA B CIELyHOLLEM:

YCTaHOB/IEHO, YTO B YC/IOBUAX TUMUYHBLIX CEPO3EMOB MpW BO3fe/blBaHWN
XN0MYaTHNKA B MOHOKY/bTYpe, Ha BapuaHTe 6e3 ygobpeHuii B naxotHom (0-30
CM) CNOe TMOYBbl COAEPKAHWE TyMyca CHWU3WIOCb B CPaBHEHUM C WCXOAHLIM
(0,844%) Ha 0,023% (0,821%), npu exerogHom BHeceHun 30 T/ra HaBo3a - OT
0,996% po 0,980% wam Ha 0,016%, B ceBo06OpOTE (X/IONYATHMKLLIOLEPHA) C
BHeceHneM exerogHo N isoP100Kso Kr/ra oT 1,020% [0 1,010%, WM Ha 0,010%, a
MPY KOPOTKOM YepefoBaHWM KynbTyp 3a OfHY POTaLMi0 COAepXaHus rymyca
nosbicunock Ha 0,019-0,037%;

YCOBEpPLUEHCTBOBaHbI CUCTEMbI KOPOTKOPOTALMOHHBIX CEBOOOOPOTOB, ABYX
(oBec+3eneHblii ropox) M TPEX (OBec+3eMeHbli FOPOX+POXKb) KOMMOHEHTHbIE
CMeCU MPOMEXYTOUHbIX Ky/bTyp, a TakKe B KayecTBe MOBTOPHOW KynbTypbl
BK/IIOYEHMEe COM B CUCTeMy  YepedoBaHWs  KynbTyp 132,  0O3MMas
MLIeHMLa+NOBTOPHAA KynbTypa (COA)+NPOMEXYTOUHas KynbTypa (0BeC+3eneHblli
rOPOX+POXKb): XMOMYATHUK:  X/IOMYATHWK, 2:1  03UMas MLEeHWLa+NoBTOpHas
KynbTypa (COs): MPOMEXYTOYHas KyfibTypa (OBEC+3eNeHblli  TOPOX+pPOXKb):
XNOMYaTHUK, 1:1 03UMas MLEeHWLA+MOBTOPHasA Ky/bTypa (COf): X/I0MYaTHUK, a
TaKKe B LEMAX MOMYYeHWS BBLICOKOrO W KAYeCTBEHHOIO YpoXas [JaHbl
peKoMeHZaumMn NPou3BoACTBY.

JocToBEpPHOCTL MOMYYeHHbIX Pe3ynbTaToB MUCC/Ief0BaHMA.

MoaTBepXKAeHMEM MOMYYEHHbIX Pe3y/bTaToB MO W3MEHEHUIO M1040POAMA
MoyBbl B 3aBUCMMOCTM OT HOPM W CPOKOB MMPUMEHEHUS MWHEPaIbHBIX U
OpraHvuyeckux yaobpeHuidi mpyu BO34e/bIBaHUM X10NYaTHUKA B MOHOKY/bTYpE, B
CeBO06OPOTE NHOLEPHA: X/IOMYATHUK U KOPOTKOM YepefoBaHum KybTyp;

MOATBEPKAEHVEM BapUALIMOHHO-CTATUYECKUMY METOLaMU [OCTOBEPHOCTU
pe3y/ibTaToB OMbITOB MO POCTY, PasBUTUIO U MPOLYKTUBHOCTU X/OMYaTHUKA B
3aBMCMOCTY OT Pa3NNYHbIX arpOTEXHUYECKUX MEPONPUATUIA;

COMOCTaB/IEHWEM Pe3y/bTaTOB OMbITOB C [AaHHbIMW  HAUMOHA/bHBIX U
3apy6eXHbIX  UCCNefoBaHUiA, MOATBEPXKAEHMEM MOYUYEHHbIX TEOPETUUECKUX
pesynbTaToB  C  3KCMEPUMEHTAIbHBIMW  AaHHbIMKW,  COMOCTaBMMOCTbLIO
3aKOHOMEPHOCTY Hab/IofEHWA 1 NOMYYeHHbIX BbIBOAOB;
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06CYX[eHMeM  pe3y/bTaToB  OMbITOB  Ha  Pecrnyb/MKaHCKUX — #
MEXAYHapOAHbIX HayuHbIX KOH(EepeHUusX, a Takke nybnmkKauusamMmu pesynbTaTos
nccnefoBaHWA B PELEH3VMPOBAHHBLIX — HayuHbIX  U3daHuAX  Bbicluei
ATTecTaymoHHoin  Kommceum  npu KabuHete  MuHWUCTpPOB  Pecny6imku
Y36eKucTaH.

HayuHasa » npakTnyeckas 3Ha4yMMOCTb pPe3y/NbTaTOB WCCeA0BaHUS.
YCOBepLUEHCTBOBAHNE CUCTEM  KOPOTKOTO  YepefloBaHWS  KYNbTyp  NyTem
BKIOYEHUA ABYX (OBec+3efieHblli TOpox) U TpEX (OBec+3eneHblii FOpOX+poXb)
KOMMOHEHTHBbIX CMeCel, a Takke COM B KayecTBe MOBTOPHOW Ky/bTypbl B CXeMbI
ceBoobopoTa 1:2, 03MMas MLWEeHULA+NOBTOPHAA KynbTypa (COs): XMOMYaTHUK:
XNonyaTHuK, 1:2 03umas MiieHnLa+noBTopHasa Ky/nbTypa (COsi)+NpoMexyToyHast
KynbTypa (OBec+3eneHblil ropox): XNOMYaTHWK: XNonyatHuK, 12, o3umas
MLIeHNLa+NoBTOPHasA KynbTypa (COs)+NpoMeXxyToHHas KynbTypa (OBeC+3e/eHbili
FOPOX+pOoXb): X/IOMNYATHUK: XNOMYaTHUK, 21 o03umMas nLIeHWLAa+NOBTOPHaS
KynbTypa (COfi): 03uMas MLIeHNLa+noBTOpHas KynbTypa (C0s)+NpoMeXyToUHas
KynbTypa  (OBec+3efieHblid  FOpPOX+pOXb):  xionuyatHuk, 11  o3umas
MWeHNLa+noBTOpHas  Ky/ibTypa (COS):  X/JIOMYaTHUK, OMNpedensieT  HayuHyo
HOBW3HY paboTbl.

[na coxpaHeHUs W NOBbIWEHWA NIOJOPOAUS CTAPOOPOLLAEMBIX TUMUYHBIX
CEpO3eMOB 1 MOMYYEHMS YCTOMYMBOTO M KAYeCTBEHOr0 YpOXas XJoMKa-CbipLa
PEKOMEHJ0BaHO BK/HOYEHME B HOBYHO CUCTEMY KOPOTKOrO YepefoBaHWA KynbTyp
XNnonyaTHuK-3epHoBble (1:1; 1:2; 2:1) 3epHO6060BYH0 KynbTypy (COS) B Ka4ecTee
MOBTOPHOM Ky/bTYpbl 1 TPEXKOMMOHEHTHYKO CMECb W3 OBCa, 3€/1EHOr0 ropoxa u
KM B KauyeCTBe MNPOMEXYTOUHOW Ky/NbTypbl; MPU KOPOTKOM YepefoBaHuu
KynbTyp Mo cxeme 1.2, o3vmMas MieHWUa + TMOBTOPHAaA KynbTypa (cos):
XNONYaTHWK, CrefyeT BO34e/biBaTb X/JONYaTHMKA MOCNe MOBTOPHOW KynbTypbl
COM TO/IbKO OAMH rof, a B cucTeMe 1:2 03Mmas MeHWUUa+noBTOpHas KynbTypa
(con)+npomexyToyHas KynbTypa (OBEC+3eNeHblii FOpPOX+POXKb): X/IOMYATHMK:
XNOMYaTHUK 2 rofa, YTo onpegenseT NpakTUYeCcKyt 3HaUMMOCTb AuccepTaLum.

BHegpeHve pe3ynbTaToB uccnefoBaHWs. Ha OCHOBaHMM NpOBEAEHHbIX
nccnefoBaHuiA No paspaboTke KOPOTKOPOTALMOHHBIX CXEM CEBOOGOPOTOB Mpw
MOBbILLEHME NI0LOPOAMS TUMMYHBIX CEPE3EMOB M YPOXKAMHOCTM X/IOMYATHUKA!

PaspabotaHo nocobue And (epMepcKMx Xo3aicTB “PekoMeHgaumn no
BHELPEHNIO KOPOTKOPOTALMOHHbLIX CeB006OpOTOB”, (cnpaBka MuHUCTEPCTBA
CeNbCKOro M BOAHOrO xo3saiictBa Pecny6nvkn Y36ekuctaH ot 30.08.2016 .
Ne02/20-1151).

Mpy 3TOM peKkoMeHAoBaHbl CEBOOOOPOTbI C KOPOTKWM YepefoBaHWeM
KynbTyp HO cXeMe 1:2 03viMas MLieHWLA+MOBTOPHAA Ky/bTypa (COS)XN0NYaTHUK:
XNOMNYaTHWK, rfAe BO34eNblBaTb XAOMYATHUK MOCAE O3MMOWA  MLUEHWUbI U
MOBTOPHON  KyNbTypbl COM CrefyeT TOMbKO OAWH rog, npu 12 o3umas
MLIeHMLA+MNOBTOPHAs KynbTypa (cos)+npoMeXyToYHble KynbTypbl
(oBec+3eneHblii rOPOX+POXKb): XNONYaTHUK: XM0MNYaTHUK ~ —  [Ba
nocnegoBaTeNbHbIX Foja.

Cxembl CeBOOOOPOTOB C KOPOTKMM YepefoBaHueM KynbTyp 1.2, 03rMHas
MLIeHMLA+NOBTOPHaA KyNbTypa (COS)+MpOMeXyTOuUHble (OBEC+ 3e/eHbli rOpoX):
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XNIOMYaTHUK: X/IONYaTHUK, 12, o3vmas MeHNLa+noBTOPHbIE
(cos)+npomexxyTodHas KynbTypa (OBEC+3eNeHbI FOPOX+POXKb): XJIOMYATHUK:
XA0nyaTHUK ¥ 2:1, 03uMMas MLeHUna+noBTOPHOe KynbTypa (cof): o3vmas
MLLEeHNLa+MNOBTOPHAA KynbTypa (COA)+MPOMEXYTOUHas KynbTypa (0Bec+3eneHblin
ropox+poxb): xnonyaTHUK B 2004-2011 rogax BHeApeHbl B BYKMHCKOM TymaHe Ha
nnowaam 420 rektap, 2010-2014 rogax B BepxHe-YupumKcKOM TymaHe Ha
nnowagn 320 rektap (cnpaBka MWHWCTEPCTBA CENbCKOr0 M BOAHOIO XO3fACTBA
Pecny6nukun Y3bekuctaH ot 27.07.2016 r. 3a Ne02/20-988).

Mpn BO3fenbIBaHWMM X/oMyaTHMKa MO cxeme cesoobopota (1:2) B nepsoM
rogy ypoxai xnonka-celpua coctasmn 36,5-35,7 u/ra, ypoBeHb peHTabeslbHOCTM
26,2-23,4%, a BO 2-OM rofly 371 NnokKasaTe/nu COOTBETCTBEHHO cocTasunu 38,6-36,5
u/ra u 33,4-26,2%.

Mpn cxeme KOPOTKOPOTAUMOHHOIO CeBoO6opoTa (2:1) C BO34enbiBaHWEM
XNoMYaTHMKA B TeyeHne 2 fieT (nocne O03MMON MLUEHWUbl, MOBTOPHbIX |
MPOMEXYTOUHbIX KynbTyp) YPOXaii xnonka-cbipua coctasun 38,6 L/ra v ypoBeHb
peHTabensHocTU 33,4%.

Anpobaumsa pe3ynbTaToB MCC/e40BaTENbCKON pabdoTbl. Monesble ONbIThI
€XXEerogHo anpobmpoBannCb CNELUaIbHON  KOMUCCUE Y36EKCKOro Hay4Ho-
MPOM3BOACTBEHHOrO  LEHTpa MO  CefbCKOMY — XO03aiCcTBY M HayuHo-
NCCNefoBaTeNbCKoro WMHCTUTYTA Cenekuyn, CEMEHOBOACTBA W arpoTexHONornm
BblpawmeaHusa xsonka (HUMCCABX) v nofyyann XOpoLUyt OLUEHKY, OTYETbI N0
MPOBOAUMOI paboTe €XerogHo O0OCYXAAIMCb Ha YYEHOM COBETE WHCTUTYTA.
OCHOBHble ~ pe3y/nbTaTbl  WCCNELOBaHWA  Takke  AOKNaAblBA/IACL  Ha
pecny6nnKaHCKUX U MeXAYHapOAHbIX HayUHO-NMPaKTUYecKnX KOH(epeHuusx, B
TOM yucne “AexfoHUMNNK TU3MMUAA 3upoatiapiad My XOCWU eTULLTUPULLHUHT
mMaHb6a Ba CyB TeXK0BUM TexHonornanapn” (TowkeHT, 2008), “daH Ba MHHOBaL WS
(haoIMATUHIN pUBOXKTANTUPULLZA éwapHUHT ponu” (TowkeHT, 2010), “KAwnok
XYXKamMrna SHrm TeXaMKOp arpoTeXHONOrNANapHU XOpuiA aTuw” (TOLLKEHT,
2011). “Kunwnok Xxy>xanrngasHrii TeXKxamkop arpoKOMMIEKCAAPHU >KOpUid aTuw”
(TowkeHT, 2011), “TynpoK YHYMAOPSIMIUHM OLUMPULL, Ty3a Ba ry3a Maxmyujaru
3KVMHNapHW napBapuLiala MaHb6a TEXO0BYM arpoTexHONrMANapHW amanuétra
XKOPUIA  STULLHMHT axaMuaTn” (TowkeHT, 2012), “IMepcnekTvBbl MPUMEHEHNS
CPeACTB XUMU3LMK B pecypcoobperatoLimx arpotexHonoruax” (Mocksa, 2013),
“TynpoK YHYMZOPAUIMA Ba KULUIOK XYXKAIUIWM  3KMHMAPU  XOCWITAOPANTMHM
owmpuLHK fon3apb macananapn” (TowwkeHT, 2014).

Mybnukauma pesynbTatoB uccrefoBaHWA. [lo Teme gucceprauuu
ony6/MKOBaHO 27 Hay4HbIX paboT, B TOM 4uC/e B W3AAHUAX PEKOMEHAYEMbIX
BobicLueii ATTecTaumoHHon Komuccunein Pecny6nnkn Y36ekucTaH ansd ny6avkaumii
OCHOBHbIX Pe3ynbTaToB MCCNEAOBaHWA MO LOKTOPCKMM AuccepTaumam 14 crateil,
B TOM uucrie 12 B Pecrny6/IMKaHCKUX 1 2 B 3apYBeXHbIX XXypHasIax.

CTpyKTypa n 06bEM gucceptaumn. [uccepTaums COCTOUT M3 BBEAEHUS,
LIeCT! rnaB, BbIBOOB, CMMCKA WCMO/Mb30BAHHON NMTEpaTypbl WU MPUIOKEHNA.
O6bém amccepTaumm coctaenset 200 cTpaHUL.

37



OCHOBHOE COJEP>XAHVE JNCCEPTALIIN

Bo BBefeHUM 060CHOBaHbI aKTya/lbHOCTb W BOCTPEBOBAHHOCTb TeMbl
NPOBeAEHHbIX MCCNeaoBaHnin. OXapakTepn3oBaHbl Liefb, 3afaun, a Takke 06beKT
W npegveT  UCCNefOBaHWA, COOTBETCTBME  WCCNE0BaHWA  MPUOPUTETHBIM
HanpaBfieHWsIM  Pas3BUTWS HAyKW W TeXHOMOrWin  Pecnybimkn  Y36eKnucTaH,
M3N0XKEeHbl Hay4yHas HOBM3HA W MPaKTWYECKWe pesy/bTaTbl UCCefoBaHus,
PacKpbITbl  TEOPUTUYECKas WM MNPaKTWYeckas  3HAYMMOCTb  MOJTYYEHHbIX
pesynbTaToB, [faHbl CBEAEHWS MO BHEAPEHUIO Pe3ynbTaToOB WCCefOBaHWA B
MPOW3BOLACTBO, NpMBeSeHa UH(opMaLMa onybMKOBaHHbIM paboTam M CTPYKTYype
amcceprauuu.

B nepBoii rnaBe gucceptauum «JluTepaTypHbIii 0630p MO MOBbILLEHMIO
Nnao4OPOAMSA  MOYBbI, BO3AENbIBAHUIO XJ/IOMYaTHUKA B MOHOKY/IbTYpe U
ceB006OPOTE»  OCYLLECTBNEH MOAPOOHLIA 0630p MECTHbIX U 3apyOEeXKHbIX
Hay4HbIX MCCMeAoBaHWMi. Takke, UCXOAA W3 Leneil uccnefoBaHus, W3M0XKeHbI
pe3y/bTaThl OMbITOB O 3HAYEHWUN BO3[E/bIBAHWUM X0MYaTHMUKA NMPU MOHOKY/bTYpe
1 CeBoobOpOTE Ha MOBbILLEHME KayecTBa MNPOLYKTMBHOCTU KyMbTyp, BAWSHUE
MOBTOPHbLIX U MPOMEXYTOYHbIX KYNbTYp Ha MOBbILIEHWE M1040POAME MOYBbI U
MPOLYKTUBHOCTM Ky/NbTyp, YMNpasieHWe M/040POAVEM TOYBbI, BO3fefblBaHue
3epHO6060BbIX, 3ePHOBbLIX, & TaKXe OBOLHBLIX KyMbTyp ANf YAOBNETBOPEHUS
eXXeHEeBHbIX NMOTPeOHOCTEN HaceneHus.

B 3aBeplieHun 0630pa nMTepaTypbl CAENaHO KpaTKoe 3ak/iyeHue Mo
CYLLeCTBYIOLLMM NPO6/iemMam MoBbILEHWA NIOAOPOAMA MOYBbLI Y HEOOXOAMMOCTH
BHEJPEHVs KOPOTKOPOTALMOHHbIX CeBOOOOPOTOB B (hepMepckue  X03ACTBa
Pecny6nviku.

Bo BTOpOIl rnaee «YCnoBusi M MeTOAbl NPOBEAEHWS WCCNeAOBaHWi HO
KOPOTKOMY YepefioBaHUIO Ky/NbTyp» MpUBEAEHbl MOYBEHHO-KIMMATUYECKME
YCNOBUSA MecTa MPOBeAEHWS OMNbITOB Y METOAWKA UCCNEA0BaHNIA.

Mousbl TallKeHTCKOV 06/71aCTW - CTapOOpOLLAeMble TUMWYHbIE CEPO3EMbl
aBTOMOP(HOr0 psfa C YPOBHEM 3a/leraHns rPyHTOBbLIX BOf, Ha riybuHe 18-20 m.
Copepxanmsa rymyca B 0-30 cm cnoe konebanocs B npegenax 0,844-1,026%,
obuero asota 0,082-0,100%, thocopa 0,84-1,036%, HUTpaTHOro asorta 5,44-4,06
MI/KT, NoABMXHOro goctopa 26,2-21,2 Mr/kr n o6MeHHoro Kaims 108-104 mr/kr,
MOYBbI MOJIEBbIX YYACTKOB HWM3KOO6ECNEUeHbl M0 COAEPXKAHUIO MOABUXHBIX (HOpM
MUTaTe/NbHbIX BELLECTB.

CrefyeT OTMETUTb, YTO B rofbl MPOBEAEHMA OMbITOB TEMMepaTypa BO3ayxa
6blna 6/1M3KON K CpefHEMHOroneTHe (B nioHe 25,3: mtone 27,2: asrycte 25,3 C°),
TO/MbKO B fIETHWE Mepuofpbl, CPedHAs TemnepaTypa BO3f4yXa B WIOHE COCTaBWna
24,4-28,9 C°, uwone 26,1-28,9 C° un asrycte 25,4-27,1 C°. OceHbl0 B CeHTA6pe
Temnepatypa BO3Ayxa cocTaBuna B cpegHem 20,0-21,6 C°, 6bina 6au3koii K
cpegHeMHoronetHein. OpHako, B  ceHTsibpe 2005-2009 rogoB  cpegHsis
Temrepatypa Bo3fyxa Oblina 6Gonbwe Ha 1,7-92 C° B cpaBHeHUMU CO
cpegHEMHOrosnieTHeld, a B 2007 rogy 6bi1a Huke Ha 3,0 C°.

Takxe, B HOAGpe Temnepatypa BO3gyxa Oblna Bbille B CPaBHEHWWU CO
CPeAHEMHOroneTHeld. JTO MPUBENO K MOMYYEHHUIO BCXOAOB O3UMOM MLUEHULbI
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nyTeM MpOBeAEHWS MOAMUTBLIBAIOLLEr0 MOMBA, OAHOTO  CrocobCTBOBASO
CBOEBPEMEHHOMY c60pa X/0MKa-CbIpLa U YPOoXKaeB NOBTOPHbBIX KyNbTyp.

Monesble 1 NabopaTopHble OMNbITbl OblM MPOBELEHbI B COOTBETCBUM C
«MeToauka [OCYHapCTBEHHOTO  COPTOMUCMbITAHWUS  CENbCKOXO3AMCTBEHHbBIX
KynbTyp» (1964), «MeToabl nNpoBefeHns MonesbiX OnbiToB» (TawwkeHT, 2007).
OueHKa [0CTOBEPHOCTW PasHWL, MeXAy BapvaHTamu OfMbITOB MO YPOXainHOoCTU
KyNbTYp W KOPPENAUMOHHOW 3aBMCHMOCTU MeXay uccregyembiMn (akTopamu
Npou3BOAMNAack cornacHo «MeToauku nonesoro onbita» (Jocnexos, 1970).

MMoneBble OMbITbI MPOBEfEHbI BO BPEMEHW U MPOCTPAHCTBE, W3M0XEHO
B/IMSIHWE MOHOKY/bTYPbI X/I0NYaTHUKA 1 XI0NKOBO-MIOLEPHOBOI0 CeBOO60POTA Ha
MPOLYKTUBHOCTb X/IOMYATHWUKA W M10L0POAME MOYUBLI, @ TAKXKE BO3e/blBaH/e CoU
B KayecTBe MOBTOPHOI Ky/NbTypbl NMOC/E 03UMOI MLUEHNLbI, ABYX (OBEC+3ENEHbIi
ropox) u Tpéx (OBec+3efieHblii  FOPOX+POXb)  KOMMOHEHTHbIX — CMecei
MPOMEXYTOUHbLIX KyNbTYP NpY KOPOTKOM YepefoBaHun Ky/bTyp Ha Niofopoaune
MoYBbl U POCT, PasBUTUE U NPOAYKTUBHOCTb X/0MYaTHUKA, BO34E/bIBAEMOr0 Kak
rocnefyroLias KynbTypa B poTauu.

Mepens HayasloM MOMEBbLIX OMbITOB, B Hayale W B KOHLUE Beretauum
BO3Ze/bIBAEMbIX KYNbTYp OblM 0TO6PaHbl NMOYBEHHbIE 06pasLbl U3 naxoTHoro (0-
30 cm) 1 nognaxoTHoro (30-50 cM) cnoe., B HUX OMpefeneHbl CofepXxaHne rymyca
no wmetogy W.B.TiopuHa, obwero asota u dQocdopa A.IM.IpuLeHKo,
.M.ManbLeBoii, HATpaTHOro asoTa no paHBanba-J1sHKy, NogBMKHOrO docdopa
no bB.M.MaunrmHy 1 O0OMeHHbIli KanuWili Ha n1aveHHOM (DOTOMETpe o
M. B.TMpoTacosy.

B noneBbIx OMbITax BOAHO-(PM3NYECKME CBONCTBA MOYBbLI (MOPO3HOCTb U
MEXaHWYEeCKWA  cocTaB)  onpegeneHbl Mo «MeToguka — arpothnsnyecknx
nccnefoBaHuii» (TalwkeHT, 1973), obbemHas macca MeTogom K.A.KauuHckoro,
BOZIOMPOHMNLIAEMOCTb C MOMOLLBIO LUNMHApA.

B pguccepTaumMy ACHO MNOKasaHO, 4YTO B COOTBETCTBMM MPOrpammoii
AMccepTaumMn  UCCNeAoBaHNA MPOBOAUINCE B YCMOBUAX TUMUYHBLIX CEpO3eMOB
cornacHo Apyx cxem. CornacHo atomy, B paboTe NogpobHO OnMcaHbl pasinyuHble
arpoTexXHWYecKe MepornpuaTus, MPOBEAEHHbIE Ha KaXAOM OrbiTe, a Takxke
npviBeseHa GMOMOrMYecKas XapakTepuCcTUMKa COPTOB X/10MYaTHUKA, MOBTOPHBIX U
MPOMEXYTOUHBIX KY/bTYP UCMOMb30BaHHbIX B UCCNEA0BAHUSAX.

B Tpeteii rnaBe «BnusHMe BO3genblBaHUSA  XMoN4YaTHMKa B
MOHOKY/IbTYpPe 1 CeBOO60pOTE Ha MJ/I0A0POAME MOYBLI U POCT PasBUTUE,
NPOAYKTUBHOCTb PacTeHWUA M KayecTBO MPOLYKLUMM» OMNucaHbl pesynbTaThl
3KCMepuMeHTOoB, MNpoBeAeHHbIX B 2015-2014 rr. no BAUAHUIO BO3AE/bIBAHUA
X/0MYaTHUKa B MOHOKY/IbTYpe W ceBoobopoTe (3:7) Ha BOAHO-(DM3NYECKVe
CBOIiCTBa, N/IOLOPOAME MOUBbI, POCT Y Pa3BUTUE KY/bTYP B 3aBUCUMOCTU OT HOPM
MPUMEHSEMbIX OPraHUYeCKUX U MUHEPaIbHbIX yA06peHuid. Mpu 3ToM npuBefeHsbl
[aHHble MO0 BOAHO-(PM3MYECKMM CBOMCTBaM MO4YBbI B 3aBUCMMOCTM  OT
MPUMEHSEMbIX arpOMEpONpPUATUIA, YCTAHOBMIEHO UYTO, B KOHLUE poTauum B
ycnosusx 2014 roga npy 6eCCMEHHOM BO3AEMbIBAHUM X/TOMYATHMKA C eXKErOAHbIM
BHeceHvieM TobKO 30 T/ra HaBo3a 06beMHas Macca noyBbl OCeHbO B ¢nosx 0-30 u
30-50 cm cooTtBeTcTBEHHO cocTasuna 1,36-1,39 r/cm3 uyrto Ha 0,03-0,03 r/cm3
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MeHbLLe, MOPO3HOCTL Obina B npegenax 48,1-47,5%, BOLONPOHULIAEMOCTL 32 6
yacoB pasHanacb 800 ms/cM, yTo Ha 1,5-1,3% 1 180 M3ICM MeHbLLE B CPaBHEHWUMN C
NCXOAHBIMM NOKa3aTeNIsAMM.

M3n10KeHO, YTO NpU HOpMax MPUMEHEHWUS MUHEpPasibHbIX YA06peHuiA Naso
P15 Kis Kr/ra 06beMHas Macca rnouysbl oceHblo coctasuna 1,38-1,40 r/cm3 uTo Ha
0,02-0,03 r/cms MeHbLUe B CPaBHEHWUWM C WCXOAHbIM, Ha KOHTPO/SbHOM BapuaHTe,
6e3 ynobpeHunii o6beMHas macca nouysbl (0CeHbH) ocTaBmna 1,40-1,42 ricm3a npw
BHeceHUM NisoP1ooKso kr/ra - 1,39-1,40 r/cm3 uto Ha 0,04-0,03 r/cMs 6osbLue,
0fHako B cpaBHeHun ¢ 2005 rogom meHbLue Ha 0,01-0,01 1 0,03-0,03 r/cm3

BbisiBNIeHO, 4TO MpW BO3f4e/bIBAHUM XJ/IONYaTHUKA B ceBoobopoTe (3:7)
06beMHas Macca noysbl 6blna MeHblle Ha o,2-0,3 [/CMs B CPaBHEHUM C €ro
6eccMeHHbIM BO3[e/bIBaHVEM, Ha KOHTpone 6e3 yaobpeHuii npy BO34eNbIBaHNN B
ceBoobopoTe 06beMHas Macca nousbl coctasuna 1,38,-1,40 r/icm3

B ycnosumsix 2014 roga vccnefoBaHnini YCTaHOBEHO, YTO B KOHLIE poTaLmu,
npu 6eccMeHHOM BO3[e/bIBaHUN X/I0NYaTHWKA NOPO3HOCTb MOYBbI B CPABHEHWM C
ncxogHbiM (2005 r.) B MaxoTHbIX Cnosix (BECHOM M OCEHbK)) CHWXKanach
COOTBETCTBEHHO Ha 0,7-0,4; 1,0-0,5; 1,0-0,0 U 1,0-0,0%, a B CeBOOBOPOTE - HA 1,1-
2,0; 0,7-1,3; 0,6-0,2 1 0,5-1,6%.

YCTaHOBMEHO, YTO B YCMOBMAX TWUMWUYHBIX CEPO3EMOB OObEMHas macca u
BOAOMPOHMLIAEMOCTb  MOYBbI  3aBUCAT OT  BO3JEMbIBAHUA  X/IONYaTHUKA B
MOHOKY/NbTYpe WM CeBoo6opoTe, MpM 3TOM Ha BapuaHTe 6e3 yaobpeHwii
BOAOMPOHMLIAEMOCTb COOTBETCTBEHHO cOCTaBwia BecHol 800-820 mas/ra, OCEHbHO
720-760 ms/ra, OTHOCUTENILHO BbICOKME nokasaTenu (940-800 Ms/ra) nosyyeHbl B
X/I0MKOBO-/OLEPHOBOM CeBOO6OPOTe Npy BHeceHUU NisoP100Kso kr/ra v 30 T/ra
HaB03a Ha 4-OM rofy BbIpalLyBaHMA X/I0NMYaTHUKA.

BbifiBNEHO, 4TO MWKPOGMONOrMYEcKNe CBONCTBA TUMWYHBLIX CEPO3EMOB
38BMUCAT OT HOPM BHOCUMbIX YA06peHuii B MOHOKY/bTYpe X/onyaTHUKa U
CeBOOOOPOTE, OTHOCWUTE/IbHO BbLICOKME MOKasaTeNn Takke Mo/yyeHbl Npu
BO3/€/bIBAHWN X/I0NYaTHUKA B ceBoobopoTe ¢ BHeceHWeM NisoP 100Kso Kr/ra v 30
T/ra HaBo3a Ha 4-OM rogy, Mpu 3TOM KO/MYECTBO O/IMIOTPOQOB cocTasmio 21
MMH/T, aMMOoHUakaTopos - 5,0 mnH/r, 6aumnn - 0,12 MNH/T 1 4EHUTPUGNKATOPOB
- 0,7 MAH/r, YTO NO3BOMN/MO PA3NOXKEHMIO FYMYCa NOYBbI B MEHbLLEV CTEMEHMU.

B wvccnefoBaHuaX Takke Oblnv OMpeeneHo BAUAHME TMOXHUBHBLIX U
KOPHEBbLIX OCTATKOB JIHOLEPHbI U KOMIMYECTBO MUTATE/bHBIX 3/IEMEHTOB B WX
cocTase Ha njogopofue nouysbl. OnpepeneHo, yto ¢ 1936 roga mpy BHeceHUU
NuoPiooKso Kr/ra Ha 3-BapuaHTe ftoLepHa Hakonwna 3a 3 roga 4,921 T/ra
NOXHMBHbIX M 15331 T/ra KOpHeBbIX, Bcero 20,252 T/ra 0OCTaTKoB, a Mpu
BHeceHUN NisoP10oKso kr/fra n 30 T/ra HaBo3a Ha 4-OM rofy BO3[e/lbiIBaHUA
XNONYaTHWKa 3TV MNoKasaTenu CoOTBETCTBEHHO cocTasunn 5,102; 15,920 n 24,072
T/ra unn Ha 0,181 T/ra 6onblle noxHmBHbIX, 0,639 T/ra KopHeBbIX, Bcero 0,820
T/ra 60/bLLIE OCTATKOB.

HanMeHblliee KOMMYECTBO MOXHMBHBLIX W KOPHEBbLIX OCTATKOB JOLEPHbI
OTMEYEeHO Ha BapuaHTe 6e3 YAOOpeHWi A MNpu BO34ENbIBAHWM X/I0MYaTHUKA B
CeB00OOPOTE, MPY 3TOM MOXHMBHbIE OCTATKM JlOLEpHbI cocTasuin 2,640 T/ra,
KOpHeBble - 7,299 T/ra, Bcero - 9,939 1/ra. Ha BapwaHTe c BHeceHvem 10 T/ra
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HaBo3a uepe3 rof (oceHbto) ntoLiepHa Hakonuna 3,815 T/ra NOXHMBHLIX KU 11,438
T/ra KopHeBbIX, Bcero 15,293 1/ra octatkos (Tab6n. 1).

OnipefieneHo, 4T0 B MOXHMBHBLIX W KOPHEBBIX OCTaTKax JHOLEPHBbI Npu
exerogHom BHeceHUM NisoP100Kso Kr/ra cofiepxutes 267,610 kr/ra asoTa, 111,613
Kr/ra ocpopa n 300,501 Kr/ra Kanms, a npy BHeceH 30 T/ra HaBo3a Ha 4-OM
rogy BO3[eNblBaHUA X/IONYATHWKA 3TW MOKa3aTesn COOTBETCTBEHHO COCTaBW/IN
278,774; 116,061 n 315,562 kr/ra, uto Ha 11,164 kr/ra 6onbLue a3ota, 4,448 Kkrira
thochopa n 15,061 kr/ra kanvs. HammeHblUee KOMNMYEeCTBO NUTATeNbHbIX BELLECTB
onpefeneHo Ha y[OOpPeHHOM BapuaHTe, B OCTaTKax JIlOLEPHbI BCEro asoTa
cogepxanock 126,459 kr/ra, hocpop 55,706 kr/ra n 111,194 kr/ra kanms.

Tabnmua 1
MO>XXHMBHbIE N KOPHEBLIE OCTaTKM TPEXNeTHeN nouepHbl B 0-40 cm croe
MoyBbI MPU BO3AeNbIBaHMM B CeBO0BOPOTE (3:7) 1 cofiepykaHme nuTaTesibHbIX
BELLIECTB KX COCTaBe

OcTatkm 3-x CopepxaHnue nuTaTeNbHbl X Copepxanue nuTATENbHbIX Bcero cogepxatnne

netuei BewecTs & cocrase BewecTs B cocTase NUTaTeNbHbIX BewecTs &
nioyepHbl, T/ra MOXHUBHbIX 0CTATKOB, KT KOPHEBb X 0CTATKOB, KT cocTaBe 0CTaTKOB, K

MoXHnBHb €
oclatkm
KopHesbie
ocTatkm

Bcew, rira
A=
®ochop
Kanui

Asor
®ochop
Kanuin

Ay
®ochop
Kanui

5 4,921 15,331 20,252 49,723 26,028 64,652 217,887 85,585 235,849 267,610 111,613 300,501
6 5,102 15,970 21,072 51,704 26,909 67,382 227,070 89,152 248,180 278,774 116,061 315,562
7 2,640 7,299 9,939 24,814 14,958 30,334 101,645 40,748 80,860 126,459 55,706 111,194
8 3,815 11,438 15,253 37,649 24,768 48,018 161,509 63,853 160,727 199,158 88,621 208,745

CpepaHee 4,120 12,510 16,629 40,973 23,166 52,597 177,028 69,835 181,404 218,000 93,000 234,000

BbISIBNEHO, NOMOXWTENIbHOE B/IMAHUE MOXHMUBHBLIX U KOPHEBbLIX OCTATKOB
NIOLEPHBI, a TaKKe COAePXalmMxcs B UX COCTaBe a30Ta, (hocdopa U Kanmsa pocT,
pasBuTME N YPOXKANHOCTb X/I0NYATHMKA, BO3/AE/bIBAEMOr0 MOC/IE OLEPHBI.

Kak nokasblBaloT, faHHble M0 BAUAHWIO MOHOKY/NbTYPbl XI0MYaTHUKa U
X/OMKOBO-MIOLEPHOBOr0  CeBOO6OPOTE Ha NOLOPOAME MOUBbl, OTHOCUTENBHO
HU3KME MOoKasaTenn MnonydyeHbl Ha BapuaHTe 6e3 ynobpeHui, npy  3TOM
cofiep>kaHve rymyca 6b1710 MeHbLLE B CPaBHEHWW C BapuaHTamu, rae NPpUMeHAINCH
HaBO3 N MUHepasibHble Y06peHns.

YCTaHOBMIEHO, YTO COAepkaHue rymyca, obuiero asota u gocdgopa 6b110
6onblle Ha BapuaHTax XJIONKOBO-MIOLEPHOBONO CeBOO6OPOTA B CPaBHEHUM C
MOHOKYNbTYPOMA, YTO 0OYCNOBNEHO BANSHWEM MPOBELEHHbIX arpoMeponpuaTuli B
TeueHumn 30 ner.

Ha BapuaHTe ceBoo60poTa OTHOCUTE/IbHO BbICOKWME MOKA3aTenu MonyyeHsi
npyu exerofHom BHeceHUM NisoPioKso kr/ra n 30 T/ra HaBo3a Ha 4-OM rogy
XNOMNYaTHYKA MNOCNe pacrawky ouepHbl, npu atom B 0-30 CM Cnoe MouyBbl
cogepxanocb 1,026% rymyca, 0,100% obwiero asota u 0,172% obuiero ¢ocdopa,
B CpPaBHEHUW BapuaHTamy MOHOKY/bTYpbl X/IONYaTHUKA 3TV NokasaTenn 60/bLue
Ha 0,030%, 0,001% w1 0,007%.
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CrefyeT OTMETWUTb, 4YTO B KOHLE pOTaLMW, HECMOTPA Ha CHWKeHue
coflemKaHuss Trymyca B TMO0YBe Ha BapuaHTax X/IOMKOBOrO-/1OLEPHOBOIO
ceBo0obOOpOTa, €ro cofepXaHue 6bi10 Bbllle B CpPaBHEHUM C BapuaHTaMu
MOHOKY/IbTYpbl X/I0MYaTHUKA. [MpyM 3TOM OTHOCWUTENBHO BbICOKME MoKasaTesu
Mo/MyyeHbl Ha CEBOOOOPOTHOM BapuaHTe, TAe E€XerogHo Mog X/10MYaTHUK
BHocunock N,9P,)oKH kr/ra n 30 T/ra HaBo3a Ha 4-OM rofy Mocfie pacnaLlku
NtoUepHbl. Ha aTom BapuaHTe cogepxkaHve rymyca 6110 1,010%, HecMOTps Ha
CHwkeHne ero Ha 0,016% OT MCXOA4HOro, OLHAKO B CPABHEHUW C BapuaHTOM
MOHOKY/IbTYPbl  X/IONYaTHWUKA, TfAe eXEerofHo BHocwmcs Tosbko 30 T/ra Haso3a
3TOT nokasaTtesb 60nbLue Ha 0,030%.

Mpn BO3AENbIBAHUM  X/OMYaTHUKA B MOHOKY/IbTYPE C  €XErofHbIM
BHeceHmem 30 T/ra HaBo3a B ycnoBusix 2005 rofa, BECHOM, B MaxOTHOM C/l0e
nousbl cofepkanocb N-N03-13,9 mr/kr; Pros-37,2 Mr/Kr; K30-220 Mr/Kr nousbl,
3TV nokasatenn oceHbto 2014 roga COOTBETCTBEHHO cocTasunn 12,7; 13,2 n 170
MI/KT, CHKEHWE COLEepPXKaHUsA MOABWXKHBLIX (DOPM MUTATE/bHbLIX BELLECTB B MOYBE
CBfI3aHO WCMO/Mb30BAHUEM UX PACTEHUAMM.

B MOHOKyMbType xnonyaTHUKa Ha BapuaHTe 6e3 yao6peHWil nprBeseHHble
BbllLle NMoKasaTenu COOTBETCTBEHHO cocTaBunu 12,7; 26,0; 160 mr/kr (2005) u 4,4;
5,9; 125 kr/ra nousbl (2014). OTHOCUTENIbHO BbICOKME MOKAa3aTeNn NosyyeHbl npu
BO3/e/bIBaHUN X10MYaTHUKA B CEeBOOOOPOTE NPy BHeceHUH exxerogHo NisoPiookso
kr/ra n 30 T/ra HaBo3a Ha 4-OM rogy nocne fouepHsl (6-Bap.), B ycnosmax 2005
roga UcxofHoe coctosiHue coctasuno 13,3; 40,0 n 280 mr/kr nousbl, a B 2014
rofly B KOHLe poTauuy cooTBeTCTBeHHO 15,2; 23,9 1 220 mr/kr noussbl (Puc. 1).

Puc.l. W3meHeHVe cofepXaHus MOABWKHbLIX (OPM MUTaTeSIbHbIX
BewectB B rnoyse (0-40 cm) npv BO3deNbIBaHWMM  XJlonyaTHWKa B
MOHOKY/IbTYPE 1 X/I0NMKOBO-/THOLEPHOBOM ceBoobopoTe (Mr/kr), 10.10.2014 r.

YCTaHOB/EHO, YTO B YC/IOBUAX CTAPOOPOLLAEMbIX TUMUYHBLIX CEPO3EMOB A

COXPaHeHWs W NOBbILEHUA M1040POAMS MOUBbI, ClefyeT eXerogHo BHOcuTb 30
T/ra HaBo3a WM N2soPi7sKis Kkr/ra, npy 3aToM 6anaHC nuTaTenbHbIX BeLLecTB
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COXpaHSeTCs NONOXUTeNbHbIM.  OfHAaKko, MpPU  BHECEHUWM HOPM  YA06peHwit
N1s0P100Kso Kr/ra, a Takke Ha BapuaHTe 6e3 ya06peHnii HabNAaeTCAa CHUXKEHME
COfEepXaHve rymyca, O6LWMX W MOABWMXKHLIX (HOPM MUTATENIbHLIX 3/1EMEHTOB B
rnoyse.

B KOHUe poTauuy OTHOCWTENbHO BbICOKWIA BbIHOC MMTATE/bHbIX BELLECTB
XNOMYaTHUKOM OTMEYEH Ha BapuaHTe, rae exerogHo BHocunochb NisoPi0Kso Kr/ra
1 30 T/ra HaBo3a Ha 4-0M rofy rocse pacnallku nouepHbl. MNpyu 3ToM BbIHOC a30Ta
coctaBun 236,1 «r/ra, ¢ocdopa 83,9 kr/ra n kama 275,6 kr/ra. HavmeHbLune
MoKasaTeny OTMeYeHbl MNPV BO3ZAEMbIBAHUM X/I0MYaTHUKA B MOHOKY/bType 663
BHeCeHVs y106peHuii, Ha 3TOM BapuaHTe BbIHOC a30Ta pacTeHuamu cocTtasun 50,6
Kr/ra, docdopa - 18,0 kr/ra v kams - 59,1 kr/ra.

BblIsiBNEHO, YTO MPW BO3AEMbIBAHUM X/IONYATHUKA B MOHOKY/bTYpe 6e3
BHECEHMS YAOOPEHWIA €XEerogHblii BbIHOC a30Ta cocTaBnseT B cpegHem 40-50
Kr/ra, @ocgopa 15-18 kr/fra n kKaawma 40-60 Kr/ra, 4YTO MNPUBOSUT U
oTpuuaTenlbHOMY 6anaHcy nuTaTebHbIX BELLECTB.

OnpegeneHo, 4To npu exerogHoMm BHeceHUM N2snPizsKizs kr/ra (B
MOHOKY/bType) 6anaHC NuTaTeNbHbIX BeLecTB Obl1 MONOXKUTENbHBIM, TaK Kak
BbIHOC a30Ta X/IOMYaTHWKOM B CpefjHeM cocTtasniseT 227,8 kr/ra, thocdopa 80,9
Krira n Kanms 2658 Kr/ra, npu 3TOM TOMbKO 6anaHC ABNSeTCA Kaus
oTpuuarenbHbiM (Puc. 2).

Puc.2. BbiHoc xnonyaTtHUKoM NPK ¢ rektapa (Kr) npu Bo3je/biBaHUU
B MOHOKY/IbTYPE 1 X/I0NKOBO-/I0LLEPHOBOM ceBoo6opoTe (2014 r.).

OTMeuYeHo, 4TO NpPU exerogHoM BHeceHMM ToMbko 30 T/ra HaBo3a B
MOHOKY/IbTYPE YNy4LIarTCs BOAHO-(DU3NYECKME, MUKPOBUOIOrMYECK/Ee CBOIMCTBA
NouBbl, & Npu BHeCeHUU N2soP 175K125 Kr/ra nnojgoposmne noysbl He NOBbILLIAETCS.

B ycnoBusix TUMMYHBIX CEPO3eMOB BO3feNbiBaHME X/IONYaTHMKA B
MOHOKY/IbTYPE C BHECEHWEM MMWHEPAIbHBIX YAOOPEHWIA  BbLICOKMX HOpMax
(N250P175K125 KI/ra) MPUBOAUT K YXYALEHWIO GanaHca MUTaTeNbHbIX BELLECTB B
CPaBHEHUM C BO3AEMbIBAHUEM X/OMYaTHMKA B CEBOOOOPOTe (3:7) M BHECEHUEM
exerofHo N 1soP100Kso Kr/ra u 30 T/ra HaBo3a Ha 4-0M rofy nocre MoLepHbl.
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Ha BapuaHTe, rae exerofHo BHocunocb Tonbko 30 T/ra HaBo3a npu
MOHOKY/IbTYpe  X/IOMYaTHMKa, CPefHWIA  ypoXkail x/ionKa-Cbipya Mo rogam
nccnegoBaHwin coctaemn 17,9-38,1 u/ra, npy BHeceHUN NasoPirsKis kr/ra - 22,1-
47.4 y/ra, Ha abcontoTHOM KoHTpone - 8,0-9,3 w/ra, a npy BHeceHUU N isoPiooKso
Kr/ra - 17,9-38,5 u/ra. B cpegHem 3a 7 NieT MCCNefOBaHWUIA Ha 3TUX BapuaHTax
YpOXKaii XnonkKa-cbipua COOTBETCTBEHHO cocTasun 29,5; 35,2; 8,9 n 28,9 u/ra, a 3a
10 net - B cpefHem 27,5; 33,1; 8,6 1 27,0 ura.

CnepgyeT OTMETUTb, YTO MPW MOHOKY/bTYPE X/IONYaTHUKA OTHOCWUTENBHO
BbICOKMIA ypoxkaii xJionka-cbipya (35,2 1 33,1 u/ra) nosyyeH MpU BHECEHWU
N2soP175K12s Kr/ra, npubaBka OT KOHTponis coctasunia 26,4 u 245 ufra. 3tn
[aHHble eLle pa3 MOATBEPXKAANOT, YTO MOf AENCTBMEM BHOCUMbIX MUHEPaSIbHbIX
yo06peHniA ypoxaiHOCTb X/10N4YaTHMKa yaBavBaeTcs. Ha BapuaHTe, rae eXerogHo
BHocuiock 30 T/ra HaBo3a XJI0MKa-CblpLia B CPeaHeM 3a 7 JIeT ypoxXkail cocTaBu/
29.5 wra, a 3a 10 net 27,5 u/ra, uto Ha 5,8-5,6 L/ra MeHblle B CPaBHeHUU C
eXerofiHolM BHeceHMeM NisoP17sKis Kr/ra. Ha BapuaHTe, rfae MuHepasibHble
yA06peHus BHeceHbl B Hopme NisoPmoKso Kr/ra BbllENpPUBEAEHHbIE MOKasaTenu
COOTBETCTBEHHO cocTaBunn 28,9-27,0 u/ra, ato Ha 0,6-0,5 uU/ra MeHblle B
CpaBHeHUV C exkerofHbIM BHeceHvem 30 T/ra HaBo3a.

B 3aknoueHMe MOXHO CKas3aTb, 4TO BHeceHume 30 T/ra HaBo3a MO
3(pheKTMBHOCTM PaBHOLEHEH K HOPME MWHEepanbHbIX YA0BpeHUid  paBHON
N1s0P100Kso Kr/ra.

YCTaHOBNEHO, YTO MpY BO34e/bIBAHUM XJIONYaTHWKA B CEBOOGOPOTe,
YPOXKaii XNonKa-Cbipua MOBLILLAETCS B CPABHEHWUMN C MOHOKY/IbTYPOIA.

OTMeTUM, 4YTO 3a rOAbl MPOBEAEHUSA OMbITa KIMMaTUYeCKue YCoBumA
HECKO/IbKO pas/inyannch, B CBA3M C 3TUM Mpu BHeCeHUM NisoP100Kso Kr/ra 3a 7 net
B CpefHEM Yypoxai X/omKa-Cbipya coctaBun 32,1 u/ra, MpU  BHECEHUM
3KBMBAJIEHTHbIX HOPM YAOOPEHWN B MOHOKY/NbTYpe ypoXkail 6bin Ha 3,2 u/ra
MEHbLLIE, YTO CBA3aHO C MOC/EAE/ICTBMEM MOXHMBHBLIX M KOPHEBbIX OCTAaTKOB
NIOLEPHbI Y NUTATENbHBIX BELLECTB B MX COCTaBe.

B ceBO060pOTE OTHOCUTENBHO BbICOKMIA YpOXKaii xnonka-ceipua (36,9 u/ra)
NoslyyeH Mpu exxerogHoM BHeceHUM NisoP100Kso Kr/ra n 30 T/ra HaBo3a Ha 4-om
rogy pacrawiky NtouepHbl, 3T MoKasaTe/lb Ha 1.6 L/ra 60Mblle B CPABHEHUU C
HanyyLINMK JaHHBIMW, NOMYYEHHLIMU B MOHOKY/IbTYPe X/I0NYaTHUKA.

YCTaHOBNEHO, 4TO 6onee 3(PMEKTUBHO BO3AE/bIBAHWE XNONYaTHUKA B
X/IONKOBO-/1tOLEepHOM ceBoobopoTe 3:7 ¢ BHeceHMeM NisoP100Kso Kr/ra n 30 T/ra
HaBo3a Ha 4-OM rofy MocCfe JIIOUEPHbl B CPaBHEHUM C MOHOKY/bTYPOiA, rae
BHOCW/IOCh N250P175K125 KI/Fa MUHEPa/IbHbIX YA0OPEHNIA.

B koHUe poTauumM CceBoO6OpOTa OTHOCUTENBHO JlyulliMe [oKasaTesnu
TEXHOMOrMYECKNX CBOMCTB BOMOKHA MOMyYeHbl MPU  EXErofHOM BHECEHUM
N s0P100Kso Kr/ra 1 30 T/ra HaBo3a Ha 4-0M rofly nocse pacnawiku nrouepHsl. Mpy
3TOM BbIXO[ BO/IOKHa coctaBun 40,0%, macca 1000 wr. cemaH - 116,6 r,
paspblBHas f4MHa - 4,5 rc. U 0OTHOCUTENBLHO paspbiBHas AnunHa - 25,1 rc/Tekc.

BbIsiBfIEHO, 4YTO HE3aBUCMMO OT COPTOB X/OM4yaTHMKa B CEBOOOOPOTE,
TEXHOMOMMYECKME CBONCTBA BO/IOKHA Y/TyYLLIAKTCA B CPaBHEHWN C MOHOKY/IbTYPOV
X/I0NYaTHUKa.
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B  uetBepTOii rnase  «BAMSAHME  OCHOBHbIX,  MOBTOPHbIX U
NPOMEXYTOUHbIX Ky/bTyp Ha M/1040pOAVE NOYUBbI U YpOXKal Xn0onKa-cbipua,
a TaKke Ha KayeCTBO BOJIOKHA MPW BO3[e/bIBAaHUN WX B X/I0NMKOBOM
ceB0060OPOTE» MPUBEAEHbI JaHHbIE HA B/IMSIHWIO BO3AE/bIBAHUA 3epHOB0O0BLIX
(cos) B KauecTBe MOBTOPHOW Ky/bTypbl MPY KOPOTKOM 4epefoBaHUU KynbTyp (B
KOHLe poTaumn) obvemHas macca B 0-30 cM cnoe mouyBbl cocTasmna 1,385-1,381
r/cm3 uto Ha 0,12-0,16 r/cM3MeHbLLEe B CPABHEHWUW C UCXOAHBIM.

Mpv  BO34ENbIBAHMM  ABYXKOMMOHEHTHbIX  (OBEC+3efieHblii  FOPOX)
MPOMEXYTOUHBIX Ky/MbTyp MOC/ie COM, OO6beMHas Macca MouBbl CHWbKanacb Ha
0,025 r/cm3 TPEXKOMMOHEHTHLIX (OBEC+3eMeHblil FOpOX+poxkb) - Ha 0,036 r/cm3
Mpy CxeMe KOPOTKOPOTaUMOHHOro ceBoobopoTa 2:1, BO34e/bIBaHWE O3MMOVA
MWeHVUbl B TeyeHWe [BYX JNIET, NOCAe MOBTOPHOW KynbTypbl COM U
TPEXKOMMOHEHTHbIX MPOMEXYTOUHbIX, 06beMHas Mmacca cHwxanacb fo 0,051
ricm3

BbIsB/IEHO, YTO NPY BO34E/bIBAHUM MOBTOPHBIX U MPOMEXYTOUHbLIX KYNbTYp
o6vemHas macca nousbl (0-30 cm) cHwkaeTcs Ha 0,41; 0,45; 0,54; 0,65 u 0,80
r/cM3B CpaBHEHWUW C KOHTPOMEM.

Hauborblias  BOAOMPOHMLEAEMOCTb — MOYBbI  OTMEYeHa Mpu  CXeme
ceBoobopota 2:1, 03MMas MLIeHULA+NOBTOPHAA KynbTypa (cos): 03vMast
NeHnLa+noBTopHas  Ky/abTypa  (COS)+MpPOMEXYTOUHble  (OBec+3efeHbli
ropox+poxb):  x/jonyaTtHUK, B ycnosusx 2008 roga 3a 6 yacos
BOZOMNPOHMLAEMOCTb cocTasmna 925 M3 uto Ha 150 m3 60/bLie B CpPaBHEHWUU C
ncxogHeiM.  Mpy BO34ENbIBAHMM  MOBTOPHOW  Ky/bTypbl COM  MOCME  O3MMONA
MLEeHMLbI 3a 6 YacoB BOAOMPOHMLAEMOCTb B KOHLE poTaumu cesoobopoTa (2009
r.) B CPaBHEHMM C McxogHbIM (2006 r.) 6bina 60nbwe Ha 100 M3 nocne NOBTOPHOM
KyNbTypbl COM BO3AeNblBaHWE [ABYX KOMMOHEHTHbIX (OBEeC+3e/eHblii  ropox)
MPOMEXYTOUHbIX Ky/bTyp - Ha 150 M3 TpEX KOMMOHEHTHbIX (0OBEC+3eNeHblit
ropox+poxb) - Ha 190 m3(Pwuc. 3).

Puc. 3. BnusAHMe KOPOTKOr0  YepefoBaHWA  Ky/bTyp  Ha
BOZONPOHUL,@eMOCTb noysbl, M3ra (1-none, 2005-2007 rr.)

OnpefieneHo, YTO BO3AENbIBAHWE Ky/fbTyp B KOPOTKOPOTALIMOHHOM
ceBoo6opoTe Mo cxeme 1:1, XJOMYaTHUK: 03KMas MLIEHNLA+MOBTOPHAs KyNnbTypa
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(cos):  xnonyaTHuWK, 1.2, o03MMas  MWeHMLA+MNOBTOpHaA  KynbTypa
(cost)+npoMeXxKyTOUHbIE KynbTypbl (OBEC+3€/IEHbI FOPOX+POXKb): X/IOMYaTHUK:
X0NYaTHUK, 2:1, 03Mas MLeHULa+noBTOpHas KynbTypa (Cos): 03uMas niieHuua
+MOBTOpHaA  Ky/bTypa  (COS)+NpPOMEXYTOYHbIE  KynbTypbl  (OBEC+3e/eHblit
rOPOX+POXb): XMOMYATHUK OKa3blBaeT OMaronpusaTHOE BAUAHME Ha MOPO3HOCTb
MOUYBbl.

ATpOXVMUYECKME  aHaMM3bl  UCXOLHOrO COCTOSHWSA  MOYBbI  OMbITHOrO
yyacTtka nokasanm, 4to B 0-30 cm cnoe cogepxanock 0,813% rymyca, 0,075%
o6Lero asota, 0,092% obuwwero gocdopa, a B 30-50 cM Cnoe COOTBETCTBEHHO
0,700; 0,053 n 0,082% (Puc. 4). Cogep>xaHue HUTpaTHOro asoTa coctaswno (0-30
cm) 5,44 mr/kr, nogBwKHOro gocgopa - 26,2 Mr/kr, 06MeHHOro Kanms - 108 mr/kr
MOUYBbl.

Puc. 4. BausiHMe CMCTEM KOPOTKOrO YepefoBaHUS KyfbTyp Ha
cofiepXaHue rymyca B rouse (%), 2007 r.

MpoBefeHHble aHanu3bl NOYB B KOHUe poTtaumm (2007) ceBoobopoTa
nokasanu, 4to npyu cxeme 1:2, 03MMas MLIEHMLA+NOBTOPHAA KynbTypa (Cos):
XNOMYaTHUK: XMOMYaTHUK COAepXKaHune rymyca B nouse 6bi10 0,827%, 4T0 Ha
0,014% 6onble B cpaBHEHWA c ucxogHbiM (15.11.2005), obwero asota u
thochopa TaKke Ha 0,081 1 0,090% 6onbLue.

Mpu cxeme 12, o03umas  nweHUUA+NOBTOPHaA  Ky/nbTypa  (cos)
+MPOMEXYTOuUMble Ky/bTypbl (OBEC+3eNeHblli FOPOX): X/I0MYaTHUK: XIOMYaTHUK,
1:2, o3vmas MLWeHULAa+NoBTOpHAA Ky/bTypa (COA)+MPOMEXYTOUHAsA KynbTypa
(oBec+3eneHblil rOPOX+P0Xb): X/IONYATHUK: XNOMYaTHUK, 6-BapuaHT 2:1, 03uMas
MLIeHMLA+MNOBTOPHaA Ky/bTypa (COs): 03MMasA MLUEHWLA+NOBTOPHaA KynibTypa
(cos)+npomexyTouHas KysbTypa (OBEC+3e/EHbI FOPOX+POXKb) TaKKe OTMEYEHO
MOBbILLEHME COfePXKaHWe rymyca v o6LLero asota B Nouyse, a cofepxaHue 06Lero
thochopa ocTasiock 6e3 CyLECTBEHHBIX 3MEHEHWIA.

[JaHHble no cofepXaHuio NOABWKHbBIX (JOPM MUTATENbHbLIX BELLECTB B MOYBE
nokasaiu, 4Tto npu cxeme 12, 03Mmas MWeHWLA+NOBTOPHAsA KynbTypa
(cos)+MpOMEeXyTOouHble  (OBEC+3eNeHblli  FOPOX):  XAOMYATHUK:  XI0MYaTHUK
HWUTPATHOro asoTa cofepXanock 6,72 mr/kr, uto Ha 1,28 mr/kr, 1,18 n 0,62 mr/kr

46



60/bLLUe OT UCXOAHOro. Takke, OTMEYEHO MOBbLILLEHWE COAEpXaHue MOABUXHOIo
thochopa 1 06MEHHOr0 Kanms COOTBETCTBEHHO Ha 2,0-2,5 1 50-60 Mr/Kr noussbl.

[JaHHble arpoxXvMmnyecknxX aHasn3oB Mo CofepXKaHue MUTaTe/lbHbIX BELLECTB
B COCTaBe MOXHMBHbIX W KOPHEBbIX OCTATKOB O3UMOI MLUEHWLbI, NMOBTOPHOM
KyNbTYpbl COM U NMPOMEXYTOYHbIX OBCA, 3€/1eHOr0 ropoxa W pXka npvsedeHbl Ha
pyCyHKe-5.

OnpegeneHo, yto B 100 r. Cyxoii MacCbl KOpHEA O3MMOI MLLEeHULpI
cogepxanocs 0,39% obuwero asora, 0,17% dochopa n 0,22% Kams, a B
MOXHUBHBIX OCTaTkax cootBeTcTBeHHO 0,23; 0,13 m 0,15%. Takke B KOpHSX
MOBTOPHO/  KynbTypbl COM  BO3[4€/bIBAEMOr0  MOC/e  O3MMOA  MLUEHWLbI
cogepxanocb obuwero asora 1,14%, doctopa 0,43% un kawma 0,79%, a B
MOXXHMBHbLIX OCTaTKax cooTeBeTcTBeHHO 0,51; 0,24 un 0,64%. B ocrtatkax
MPOMEXYTOUHBIX KY/bTYP-0BCa, 3€/IeHOr0 ropoxa M pXXu OTHOCUTENbHO 6O/bLue
cofepxanocs obulero kanusa (0,97 n 0,65%). Mpu 3TOM B KOPHAX BbILLEYKa3aHHbIX
KynbTyp cogepxanock 0,87% o06Lero asora, a B MOXHUBHbLIX ocTaTkax 0,56%,
thochopa cootBeTcTBEHHO 0,28 11 0,18%.

Puc. 5. CofepxXaHve nMUTaTe/IbHbIX BELLECTB B MOXHUBHbLIX W
KOPHEBbIX OCTaTKax PacTEHU MpW BO3f4e/IbIBAHWMM B CUCTEMAax KOPOTKOMO
YepefoBaHUs KynbTyp (%)

MMyTem onpefeneHns KOMMYeCTBa MOXHMBHBIX W KOPHEBBLIX OCTATKOB
pacTeHWin Npov3BedeH pacyeT NUTaTeNbHbIX BELLECTB BO3PALLAEMbIX B MOYBY.
Hav6onblumii Bo3BpaT a3oTa B NOYBY OTMEYEH Npu CXeMe ceBoobopoTa 2:1,
031MMas MLUeHNLA+MOBTOPHAA Ky/nbTypa (cof): 03uMmas MLUeHWua +noBTOPHas
KynbTypa (COs)+NpOMEXYTOUHbIE (OBEC+3e/EHbI  FOPOX+POXKb):  X/IOMYATHUK
(161,6 kr/ra). Takxke, HambosnblUe KONMYeCTBO hochopa U Kanms OTMEYEHO Ha
3TOM BapuMaHTe U COOTBETCTBEHHO COCTaBw/io 62,3, 149,4 kr/ra, OTHOCUTENbHO
cXeMbl ceB0060poTa 2:1 cofepkaHune asoTa 66110 MeHblue Ha 40,3 kr/ra, docdopa
- 176 kr/fra n kama - 30,4 kr/ra. Tpu cxeme ceBoobopoTa 1:2, 03uMmas
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MweHNLa+noBTopHas  Ky/lbTypa  (COS)+MPOMEXYTOYHble  (OBEC+3e/EHbIi
rOPOX+POoXKb): X/IONYATHUK: X/JIOMYATHWK BO3paTr asoTa B Moysy coctasun 1213
Kr/ra, ¢ocopa - 44,7 krira, a kama - 1140 «kr/ra; npu 12, o03uUmMas
MLIeHNLa+NOBTOPHAsA KyNbTypa (COA)+NpOMeXyTOouHble (OBEC+3e/eHblii ropox):
XNOMYATHUK: X/IONYaTHUK cooTBeTcTBeHHO 109,1; 41,4; 1052 kr/ra. Heckonbko
MeHbLLME MOKa3aTenn MoflyyeHbl NpyU Cxeme ceBoobopoTa 1:1, X/IONYaTHUK:
03MMas MNLUeHNLa+NoBTOpHasa KynbTypa (Cos): X/I0MYaTHUK U cxeme 1:2, o3vmas
MweHWUa+noBToOpHas  KynbTypa  (COA):  X/IONYaTHWK:  XNOMYaTHUK,  rge
BblLLeyKa3aHHble MOKa3aTen COOTBETCTBEHHO COCTaBWAWM MO as3oTy 45,2-45,8
Kr/ra, (pocdopy - 20,2-20,2 kr/ra v kanuto - 33,3-33,8 Kr/ra.

BbisiBneHO, YTO Hamborbluve cofepXkaHune nuTaTesbHbIX 3nemMeHToB (NPK)
OTMeyeHbl B KOpHAX cou - 1,14% aszota un 0,43% doctopa, - a kanms (0,97%) B
TPEXKOMMOHEHTHON  CMeCM  MPOMEXYTOUHbIX  KynbTyp  (OBec+3eneHblii
ropoX+poXb).

Cnepyet otmeTuTh, 4to B 2006 rogy mno Cxeme 4YepefOBaHWUS Ky/NbTyp
BO3[eNbIBASICA XN0MYaTHUK. Kak MOKasbIBaloT, AaHHble, YpoXain 65M30K apyr K
[PpYyry ¥ COOTBETCTBEHHO cocTasun 29,9 un 29,4 u/ra. B koHTpone Habnoganoch
CHIDKEHME ypoXas X/onka-colpua u3 roga B rofg (29,9; 28,4 n 26,2 u/ra) n B
cpegHem 3a 3 roga coctasun 28,1 u/ra, ogHako npu cxeme cesoobopota 11,
X/IOMYaTHUK:  03Mast  MWEeHWUA+MOBTOPHAA KynbTypa (COfl): X/IOMYaTHUK B
ycnosusx 2006 rofa ypoxaii pasHsanca 29,4 u/ra, B 2008 r. - 31,5 u/ra, B cpefHeM
30,4 u/ra, npnbaBKa B CpaBHEHUN C KOHTPOsieM cocTasuna 2,3 Ljra.

B ycnosusix 2007 roja MNo CxemMe OMbiTa MOCAE O3UMOIA  MLUEHWLbI
BO3[eNblBaNnacb MOBTOPHAA KynbTypa COsA, MOCMe Hee XIOMYaTHUK, NePBbliA roj
BO3fe/bIBaHUS YPOXaii xnonka-coipua coctasmn 31,2 1/ra, npubaska OT KOHTPOAS
pasHsinack 2,8 w/ra. Bo sBTopom (2008) rofy BO3fe/bIBaHUSA X10MNYaTHUKA HA 3TOM
BapuaHTe ypoxai cHusuncs go 30,8 w/ra, OfHako npubaBKa OT KOHTPOSS
cocTtasuna 4,6 wra.

Mpu cxeme ceBoobopoTa 1:2, 03vMast MNLUeHMLA+NOBTOPHAA KyfbTypa (cos)
+MPOMEXyYTOUHble (OBEC+3e/eHbliA  FOpPOX):  XMOMYaTHUK:  XMOMYaTHUK, Mpu
BO3Je/bIBaHAM  X/IONYaTHMKA  MOCNe  MOBTOPHOM  KynbTypbl  coM U
[BYXKOMMOHEHTHbIX CMECeil NPOMEXYTOUHbIX Ky/nbTyp (OBec+3eneHblilt ropox), B
MepBOM rofy ypoxkaii coctaBuna 31,6 u/ra, ¢ NpnbaBKoi oT KoHTpons 3,2 wra.

Mpy BO34ENbIBAHAM XNOMNYaTHMKA MOCAe MOBTOPHOM Ky/bTypbl COM U
TPEXKOMMOHEHTHbIX CMeceli (OBec+3efieHblii FOpOX+pOXb), B MNEPBOM roAy
YpOXain xnonka-colpua coctaBun B cpegHem 32,1 u/ra, a Ha BTOPOI rog ypoxai
6b11 Ha 1,5 u/ra 60/bLUe B CPaBHEHWUM C MEPBLIM rOJ0M.

B ycnoBusax 2008 roga npv BO3AE/bIBaHUM XIOMYaTHUKA MOC/AE O3MMON
MLeHnLbl 1 NOBTOPHOM KynbTypbl (COS) ypoXain xonka-cbipua coctasmn 31,5
u/ra, npubaska 5,3 L/ra B CPaBHEHUU C KOHTPOSIEM.

Mpun cxeme ceBoobopoTa 2:1, 03MMas MLLEeHNLA+NOBTOPHAA KybTypa (Cos):
031Mas MNLUEeHMLA+MNOBTOPHasA KynbTypa (COs)+NpPOMeXyTouHble (OBEC+3eneHblit
rOpPOX+POXKb): X/IONYATHWUK BO3fe/biBaHWe XN0MyaTHUKA B TeYeHUW [ABYX JNieT
nocne O3VMOM MLUEHWLUbl W TPEXKOMMOHEHTHbIX CMeceii (OBec+3eneHsblii
rOPOX+poXb) MPOMEXYTOUHBIX KynbTyp (2008) crnoco6cTBOBasO MOMYYEHUIO
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ypoXxasi XnonkKa-cbipuya paBHoi 35,8 u/ra, nprubaBka B CPaBHEHWU C KOHTPO/EM
coctaBuia 9,6 u/ra, OT [BYXKOMMOHEHTHbIX CMecell KynbTyp - 3,4 u/ra u
TPEXKOMMOHEHTHBIX CMeCeil KynbTyp - 2,2 u/ra.

OnpefgeneHo, YTO NpW BO3[e/bIBAHUM XNOMYaTHWKA Ha BTOPON rog nocne
COM, YpOXKail XNonKa-ChbipLa HECKONbKO CHUDKAETCA B CPaBHEHWW C NEPBbIM FO40M
BO3[e/bIBaHNSA X/1I0NYaTHUKA, OHAKO MOC/e ABYX U TPEXKOMMOHEHTHbLIX CMeceit
MPOMEXYTOUHbIX KyNbTyp BO BTOPOM rOAY BO3Ae/blBaHWA XI0NYaTHUKA, YpoXaii
Xnornka-coipua yeenmuuncs Ha 0,8-1,5 L/ra B cpaBHeHWUM C NePBbLIM FOAOM.

Hannyywme nokasatenn Mo Bbixogy BOMOKHA (34,2%) w  NWHERHOM
nnotHocTy (134 m/Tekc) nonyyeHbl Npy cxeMe ceBoobopoTa 1:2, 03mas MileHnLa
+MOBTOPHaA  KyfbTypa  (COS)+MPOMEXYTOYHble  (OBEC+3e/ieHbll  FOPOX):
XNONYaTHUK: XonyaTHUK. Mo anvHe BonokHa (33,7 MM) 1 macce 1000 LT, cemsH
(139,5 r1.) nyywme pesynbTaTbl JOCTUFHYTHI MPU CXeMe ceBoo6opoTa 1:2, 03umas
MWeHNLA+NoBTOPHaA  KynbTypa  (COS)+NpPOMEXYTOUHble  (OBeC+3e/eHbli
FOPOX+POXKb): XJIONYATHUK: X/TOMYATHUK.

B natoii rnaBe «OKOHOMMYecKas 3((heKTUBHOCTb BO3fe/bIBaHMSA
X/I0NYaTHUKa MpyY MOHOKY/IbTYPE, X/0MKO-/OLEPHOBOM CeBOO6OpOTE M
KOPOTKOM YepefoBaHUW KyNbTyp» MPUBELeHbl 3KOHOMUYECKME pacyeTbl U Mpu
BO3€/bIBAHAN X/IONYAaTHUKA B MOHOKYNbTYpe HauMeHbLUMA YpOXain X/onka-
cbipua (8,9 w/ra) mony4yeH Ha abCOMOTHOM KOHTpone (6e3 yaobpeHwnit), mpu aTom
YC/MIOBHO YMCTbIV 4OX0 He MOMy4YeH, a pacxogdbl npesbicuin Ha 858950 cym/ra, a
npy BHeceHWM exerogHo NisoPiooKso Kr/ra YCMOBHO UMCTbIA [OXOJ COCTaBWf
191050 cym/ra, ypoBeHb peHTabenbHOCTM 7,5%. 3TW NoKasaTenu npu BHECEHWUU
N2soP17sK 125 Kr/ra coctasuny 575850 cym/ra n 20,8%, rae peHTabenbHOCTL bblna
Ha 13,3% 6onbLlUe B CpaBHEHUW C BapyaHTOM, rae BHeceHO N 1s0P100Kso Kr/ra.

Mpwn BO3/€/bIBAHWN X/IOMYATHUKA B CUCTEME CeBoobopoTa 3:7, Ha BapuaHTe
6e3 ypobpeHuii (B TeyeHMM 7 NET) YCMOBHO YWCTbIA [OX0f cocTaBun 74600
cym/ra, ypoBeHb peHTabenbHoCTH 4,3%, B CpaBHEHUM C aBCOMOTHLIM KOHTPO/EM
MOHOKY/IbTYpbl YPOBEHb PEHTabeIbHOCTU NOBbICUACS Ha 4,3%.

CrefyeT OTMETUTb, YTO NPY BO3AENbIBAHUM X/I0MYaTHUKA B CeBOOGOpOTE C
BHeceHMeM Haeo3a 10 T/ra uyepe3 rof, YCNOBHO YMCTbI JOXOA cocTaBun 143600
cym/ra n peHtabenbHOCTb 6,5%, B CPaBHEHWM B MOHOKY/NbTYPOI X/IONYaTHUKA C
BHeceHVem exerogHo 30 T/ra HaBo3a 3TW MoKasaTenu 6bl1M MeHblue Ha 444150
cym/ra n 20,2%.

OnpegeneHo, YTo HanbobLUMIA YCNOBHO-YMCTHIA aoxog (837050 cym/ra) u
peHTabensHocTh  (31,5%) nMony4veHbl nNpU  BO3fENbIBAHUM  XNOMYaTHUKA B
ceBoo6opoTe ¢ BHeceHMeM exxerofHo NisoP1ooKso Kr/ra n 30 T/ra HaBo3a Ha 4-0M
rogy nocne pacnawiku fouepHbl. 3TU nokasatenu Obinm 6onblie Ha 249300
cym/ra n 4,8% B CpaBHeHUW C BapuaHTOM, rfe exerogHo BHocunock 30 T/ra
HaB03a MPY MOHOKY/IbTYPE XN0MYaTHUKA.

Ha BapuaHTe KOPOTKMM YepefoBaHWEM KynbTyp Mo cxeme 1:2, o3umast
MLIeHMLAa+NOBTOPHAA Ky/bTypa (COs) MPOMEXYTOUHbIE Ky/NbTYpbl (OBEC+3e/eHbli
ropox): XJOMYaTHMK: XI0MYaTHMK YC/OBHO YWCTbIA [0X04 cocTaBun 1633375
cym/ra, ypoBeHb peHTabensHocTh 37,1%.
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Cpefn Cxem KOPOTKOPOTaUMOHHOIO CeBOOOOPOTA HambOMbLUMIA YCNOBHO
uncTbin goxop (1784425 cym/ra), ypoBeHb peHTabenbHocTu (40,1%) MOyYeHsbl
Mpu CXeme 132, O3UMas MLIEHMLA+MNOBTOPHAA Ky/bTypa (COA)+MPOMEXYTOUHbIE
(oBec+3eneHblil FOPOX+POXKb). 3T MOKasaTeNM B CPaBHEHWU MOHOKY/bTYPOi
xnonyaTHuka (26,7%) v x0NKOBO+IOLEPHOBOrO ceBoobopoTa (31,5 %) 60nbLue
COOTBETCTBEHHO Ha 13,7 1 9,2%.

BbIBOJbI

1 YcTaHOB/IEHO, YTO B YC/IOBUAX TUMWUYHBIX CEPO3EMOB MPU BO3AE/bIBAHNM
XM0MYaTHMKa B MOHOKY/bTYpe BOAHO-(PM3MYeCcKMe CBOICTBa (06beMHas Mmacca,
MOPO3HOCTb, BOAOMPOHWLAEMOCTb) MOYBbLI YXYALIAIOTCA W3 roja B rog, a B
ceBoobopoTe (3:7) MtouepHa: XN0MYaTHMK NOCcie pacnallku 3*-eTHen NoLepHbI
OHW COOTBETCTBEHHO YNyuLLAKOTCA.

B KOHLe poTauum, B CpaBHEHUM C MOHOKY/IbTYPOIA, 06beMHas Macca MouBbl
B NaxOTHOM CJI0e CHWXanacb Ha o,2-0,3 r/cm2, BofonpoHuLaemocTb - Ha 20-80
Ma/ra, NOPO3HOCTb - Ha o ,1-0 ,8 %, YAYYLLIUAWCH N MUKPOBMONOTMYECKME CBONCTBA.

2. BbifBNeHo, 4TO MpW KOPOTKOM YepefoBaHWWM KyNbTyp BO3fe/blBaHue
3epHO6060BO  KynbTypbl  (C01), [ABYX (OBEC+3efieHbI  FOpox) MW Tpéx
(oBec+3eneHblil FOPOX+POXKb) KOMMOHEHTHbIX CMECEA 3a CUET UX MOXHUBHBIX U
KOPHEBbLIX OCTaTKOB 06beMHass Macca nousbl CHUXKaeTcs Ha 0,077-0,090 r/cms nnm
Ha 5,7-6,6%, BOZOMPOHMLAEMOCTb yyyllaetca Ha 25,2-28,4%, nopo3HOCTL - Ha
1,6 -2,0% B CPaBHEHUM C UCXOLHbIMU [aHHbIMU, a 3a60/1eBaEMOCTb X/10MYaTHUKA
BEPTULLENE3HLIM BMITOM CHWXKaeTcst Ha 56,3-57,1% B nepsblii rog u Ha 48,1-
52,6% B0 BTOPOM rofly BbIpalyBaHUsA KYNbTypbl B CPABHEHUN C KOHTPO/EM.

3. OnpefeneHo, 4to Npu BO3ME/bIBAHUM X/IONYATHUKA B MOHOKY/NLTYPE B
naxoTHoM cnoe nmousbl (0-30 cM) KOHTPOSILHOrO BapuaHTa (6e3 yfobpeHnit) 3a 10
NET cofepxxaHve rymyca cHusuiocb ¢ 0,844% po 0,824% wim Ha 0,023%, npu
exxerofHom BHeceHun 30 T/ra Haso3a ¢ 0,996% pfo 0,980%, w Ha 0,016%, B
X/I0MKOBO-/TOLIEPHOBOM CEBOO6OPOTE C exerofHoM BHeceHWeM NisPiodKso Kr/ra
MoJ, XOMYaTHUK - C 1,020 % [0 1,010 %, YTO Ha 0 010 % MEHbLUE OT UCXOLHOTO.

B ycnoBmax CTapoOpoLUaeMbIX TUMUYHBIX CEPO3EMOB B LIENSX COXPaHeHUs
N1040POAMS MOYBbI X/IOMYATHWUK CMedyeT BO3AeNblBaTb B X/10MKOBO-/OLEPHOBOM
ceBoobopoTe 3:7 ¢ BHeceHneM NisoP1ooKso kr/ra n 30 T/ra HaBo3a Ha 4-0M rogy
rnocnie pacnaLLKy JHOLEPHbI, a NP MOHOKY/bTYpe X/10MYaTHUKA CreflyeT BHOCUTb
exxerogHo 30 T/ra HaBo3a MM NzsoP 175Ka2s Kr/ra MMHEpPabHBIX YA,00PEHWIA.

4. Tlpy BO3LeNblBaHWM XNOMYaTHWKA B MOHOKY/bTYpe Ha abCo/itoTHOM
KOHTpOse BbIHOC a3oTa cocTaenseT 30 kr/ra, ocgopa 10-12 kr n kamsa 30-35
Kr/fra, 4TO MPMBOAMT K OTpULATENbHOMY 6anaHcy nuTaTe/lbHbIX BELLECTB.

OnipesieNieHo, YTO NMPX UCMOMBL30BAHWUK MOJ, XNOMYaTHUK N250P175K125 Kr/ra B
CpefHeM BbIHOC a30Ta cocTaBnseT 227,8 kr/ra, ocgopa - 80,9 kr/ra n Kanms -
205,8 «kr/ra, TrAe CpaBHWTENbHO COXPAHSETCS  MOMOXUTENbHBIA  GanaHc
nuTaTe/bHbIX BELeCTB. banaHC NPk  YNy4yllaeTcsa s X/IOMNKOBO-NHOLEPHOBOM
CeBOO6OPOTE C BHECEHWEM E€XErofHO MWHepasibHbIX YA0OpeHWiA B HOpme
N150P100K50 Kr/ra 1 30 T/ra HaBo3a Ha 4-OM rofy rnocsie pacnaLluky JIFoLepHb.
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5. YCTaHOBNeHo, YTO NpU YepefoBaHWM KynbTyp B cucTeme 1.2, 03umas
MneHnLa+noBTOpPHas Ky/bTypa (cos)+npomexyTouHble KyNbTypbl
(oBec+3eneHblil TOpoX+ POXb): XMOMYATHUK: XOMYATHWUK 33 CYET MOXHUBHbLIX W
KOpPHEBbIX OCTATKOB W B WX COCTaBe MUTATe/bHbIX 3/1EMEHTOB 3a 1 potaumio (3
roga) B nouse ocrtaetcs 121,3 kr/ra asorta, 44,7 kr/ra docthopa n 119,0 kr/ra
Kanus, cofiepkaHve rymyca 0-30 cM cnoe moysbl nosbiwanock Ha 0,014-0,037%,
Ha 0,015-0,025% o6wuero asoTa 1 0,010-0,015% Banosoro gochopa.

6. B ycnoBusax TUMWYHBLIX CEPO3EMOB MNMPW BO34E/bIBAHWUN X/IOMYaTHWKA B
MOHOKY/bType Ha abCONtOTHOM KOHTPO/E CPefHWA ypoxald X/ionka-coipua 3a 7
net coctasun 8,9 w/ra, a 3a 10 net - 8,6 w/ra, B ceBoobopoTe 3:7 Ha BapuaHTe 6e3
BHeCeHUs ya06peHnin ypoxkaii pasHanca 17,2 w/ra, rae 8,3 w/ra ypoxas nonyyeHo
3a CYeT BO3[e/bIBaHNA NIOLIEPHBI.

Ha BapuaHTe C exerofgHbiM BHeceHMem Tonbko 30 T/ra Haso3a 3Tu
nokasarenu coctasunu 29,5 u/ra (3a 7 net) u 27,5 ura (3a 10 net), a npu
BHeCeHUN NasoP17sKis kr/ra - 35,3 u/ra (33,1 u/ra). OTHOCUTENBHO BbICOKUIA
ypoxail xsonka-coipua (36,9 u/ra) nonyy4eH nNpU EXKErogHOM  BHECEHWU
N150P100K50 Kr/ra B ceBoobopoTe ¢ BHeceHueM 30 T/ra HaBo3a Ha 4-rofly nocre
pacnallKu MHOLEPHbI, YTO B CPaBHEHWUM C MOHOKYbTYPOWA (35,34 u/ra) Ha 1,6 u/ra
60rbLUE; TaKXKe YNYYLLINAUC TEXHONOTMYECKMe CBONCTBA BO/IOKHA.

7. OnpefeneHo, YTO BO3fe/NbIBaHWE X/IOMYATHUKA B KOPOTKOPOTALMOHHbIX
ceBoobopoTax (03umas MLeHnUa, MOBTOPHAA Ky/lbTypa M MPOMEXYTO4YHas
Ky/bTypa) OKa3bIBaeT MOMOXUTENbHOE BAWSHWE Ha POCT U Pa3BUTUE Ky/bTypbl. B
MepBoOM rofly BO3[e/bIBaHMA Ky/bTYpbl BbICOTA N1aBHOIO CTe6ns 6bina Bbllle Ha
8,3-10,4 cM, B CPaBHEHWM C KOHTPO/EM, YMC/I0 CUMMOLMa/IbHBIX BeTBel - Ha 0,7-
0,9 wr, Kopobouek - Ha 1,2-2,2 LWT., BO BTOPOM rOAY BbIPaLLMBaHMA XI0MyaTHUKA
3TV MoKasaTenn 6binv 6oNbLUe COOTBETCTBEHHO Ha 12,3-13,4 cm, 1,7-1,8 wr. u

2,5-3,1 wryk.
8. Mpu Bo3genbiBaHMM  X/onyaTHMKA no  cxeme (1:2)  o3umas
MnLeHuLa+noBTOpPHas KynbTypa (cos)+npomMeXKyTouHble KyNbTypbl

(oBeC+3eneHbll  FOPOX+POXKb):  X/IOMNYATHWK:  XNOMYATHUK B MNEPBOM  rogy
Haubo/blUMA  ypoXail  xnonka-cbipua coctaBun 31,6  uw/ra, Ha 2-rogy
BO3AeNbiBaHuA - 32,4 u/ra; no cxeme 2:1 o3umas MLUEHULA+NOBTOPHAA Ky/bTypa
(cos): 03KMas MLIeHMLA+NOBTOPHaA KynbTypa (COA)+MPOMEXYTOUHbIE KyNbTypbl
(oBeC+3eneHbll  FOPOX+POXKb): X/IOMYaTHUK B MEPBOM [OAY BblpaLlMBaHUs
XM0NYaTHUKA MOC/e O3VMOWA MLUEHWLbI, MOBTOPHOM W MPOMEXYTOUHbIX KyNbTyp
ypOXaii xnionka-cbipya coctasun 35,8 w/ra.

9. CpaBHWTE/NbHO fydliMe MNOKasaTennm JloUepHbl NOMyYeHbl Ha 6-OM
BapuaHTe (Moc/e pacnaLlky NIOLEPHbI MPY eXXEroAHOM BHECEHUM MO X/I0NYATHUK
NisoPiooKso kr/ra n 30 T/ra HaBo3a Ha 4-OM rofy nocne fouepHsl). B 2006 rogy
BbICOTa JIOLEPHbI Mepef ykocamm coctasuna 73,1-91,2 cm, ypoxain 3eneHol
Macchbl U3 5-Th ykocoB 725,7 L/ra, ceHa - 219,6 u/ra, cogep>xaHue NPoBOPMMOro
npoTerHa cocTaBusio 23,6 Kr/ra.

10. OnpegeneHo, 4TO KyfMbTypbl KOPOTKOPOTALMOHHOIO CeBo060poTa
03MMas TMLUeHNLa, MOBTOPHbIE W MPOMEXYTOYHbIE OCTaB/AKOT nocne cebs
[0CTaTOYHOE KO/IMYECTBO MOXHMBHBIX M KOPHEBbIX OCTATKOB B COCTaBe KOTOPbIX
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MMEIOTCA OnpefeneHHble KOIMYECTBO NUTATENbHLIX 3/1eMEHTOB, YTO B KOHEYHOM
cyeTe NPUBOAMUT K Y/yHLLUEHWIO POCTa M PasBUTMA XJTONYaTHMKA.

Mpn BblpaliMBaHUM ABYXKOMMOHEHTHOW CMecy (OBec+3efieHblii FOpOX)
MPOMEXYTOUHbIX KynbTyp MO CxeMe ceBoo6opoTa 1:2, OpraHM4ecKUX OCTaTKOB
6b110 60nbLIe Ha 38-40% (4,4 T/ra) B CpaBHEHMM O3VMMON MLUEHMLBI U MOBTOPHOW
KynbTypbl COM, NPU BbIpaLLMBaHWN TPEXKOMMOHEHTHOW cMeck (OBec+3eneHblin
ropox+poxb) - Ha 45-47% (5,2 T/ra).

11. Tlpn BO3AEMbIBAHUM XJIONYaTHMKA B MOHOKY/bTYpe HambonbLuni
YCMOBHO umcTblii goxof (587750 cym/ra) u ypoBeHb peHTabenbHocTU (26,7%)
[OCTUTHYTLI MpW exerogHom BHeceHWM 30 T/ra HaBo3a, a B CeBOOGOpOTE Ha
BapuaHTe, rae nof xsonyaTtHuk BHocunocb NisoP100Kso Kr/ra 1 30 T/ra HaBo3a Ha
4-rofy mocfie pacnawKy JOLepHbl, YCMIOBHO YUCTbIA Aoxo4 coctaBun 83705
cym/ra, ypoBeHb peHTabenbHOCTY paBHsnca 31,5%.

12, Tlpn  BO3feNblBaHWM  XOMYaTHUKA B KOPOTKOPOTaLMOHHBIX
ceBo060poTax HamboNbLUMA 3KOHOMUYECKMIA 3(eKT monyyeH npu cxeme 1:2,
03MMas MLWeHWLa W MOBTOPHasA Ky/bTypa (COS)+NPOMEXYTOUHbIE KY/bTYpbI
(oBec+3eneHblii rOPOX+POXb), 1-om TFOAY YCMOBHO YWCTbIA [OXOA COCTaBwn
290500 cym/ra, ypoBeHb peHTabenbHoCcTH 22,1%, BO 2-OM rofly COOTBETCTBEHHO
301700 cym/ra n 20,8%. NMpn BO34eNbIBAHWAW X/IONYATHMKA MO CXeMe 2:1, 031Mmas
MweHWLa+noBTOPHAs Ky/bTypa (Cos)+03UMas MLIeHULa+noBTOPHAas Ky/bTypa
(Cos)+NpPOMEXYTOUHbIE Ky/bTypbl (OBEC+3eMEHbIVi FOPOX+POXKb): XNOMYATHUK,
YCMOBHO YNCTbIN goxog coctasun 410900 cym/ra ¢ peHTabensHocTbio 28,4%.

13. B uenax coxpaHeHWs 1 MOBbILEHUS M1040POAMA CTapOOpPOLLaeMbIX
TUNUYHBIX CEPO3EMOB U MOMYYEHWUS BbICOKMX CTAOWU/bHBIX YPOXKAEB X/I0NYaTHUKA
C XOPOLUMMU CBONCTBAMMW BOSIOKHA B CUCTEME KOPOTKOIO YepefoBaHus KynbTyp
XnonyaTHuk-3epHosble  (1:1, 1:2, 2:1), MpUMEHsieMbIX B  COBPEMEHHOM
3emnefenun, mnocne O3MMOA  MIUEHWUbl B KA4yecTBe MOBTOPHOM  KyMbTypbl
peKoMeHyeTCA BO3feNblBaHWe 3epHO6060BbLIX (COS) M TPEXKOMMOHEHTHbIX
cMecel (0BeC+3efeHblli FOPOX+POXKb) B KAUECTBE MPOMEXYTOUHbIX KyNbTyp.

14. B cucteme KOPOTKOrO 4epefioBaHUs KynbTyp Mo cxeme 1:2 (o3vmas
MWeHNLA+MOBTOPHAA Ky/bTypa COS: X/IOMNYATHWK: X/IONYaTHWK) PeKOMeHOyeTcs
BO3/e/IbIBaHMe XOMYaTHMKa TOMbKO OAWMH rog, no cxeme 12 (o3umada
MLIeHNLa+NOBTOPHAsA Ky/bTypa COA+MPOMEXYTOUHbIE KyNbTypbl OBEC +3€MeHblli
rOPOX+POoXKb: XMIONYATHUK: X/I0MYATHUK) - AiBa rofa noapss.

52



SCIENTIFIC NON-RECURRENT COUNCIL 14.07.2016. Qx/V.24.01
AT COTTON BREEDING, SEED PRODUCTION AND
AGROTEHNOLOGIES RESEARCH INSTITUTE, ANDIJAN
AGRICULTURAL INSTITUTE AND SCIENTIFIC
RESEARCH INSTITUTE OF SOIL SCIENCE AND AGROCHEMISTRY
ON THE GRADUATION OF DOCTOR OF SCIENCES

COTTON BREEDING, SEED PRODUCTION AND
AGROTECHNOLOGIES RESEARCH INSTITUTE

NAMOZOV FAZL1DDIN BAHROMOVICH

DEVELOPING OF SHORT SEQUENCED CROPPING SYSTEMS TO
IMPROVE SOIL FERTILITY AND COTTON YIELD
(In conditions of typical sicrozem soils of the Tashkent region)

06.01.01-General Agriculture. Cotton Production

(Agricultural Science)

ABSTRACT OF DOCTORAL DISSERTATION

TASHKENT-2016



The doctoral dissertation’s subject is registered at the Supreme Attestation Commission of the
Cabinet of Ministers of the Republic of Uzbekistan under 18.11.2015/B2015.3-4.Qx211.

The doctoral research was conducted at the Cotton Breeding, Seed Production and Agro-Technologies
Research Institute.

The dissertation's abstract in three languages (Uzbek, Russian and English) can be found in the following
webpages: the Scientific Council portal (www. cottonagro.uz) and Information-educational portal «ZiyoNet»
(www.ziyonct.uz).

Scientific Khalikov Bakhodir Meylokovich
concultant: Doctor of agricultural sciences, Professor
Official Mirzajanov Kirgizbay Mirzajonovich
opponents: Doctor of agricultural sciences, Professor, Academician

Oripov Razzok Oripovich
Doctor of agricultural sciences, Professor

Ibragimov Odiljon Olemjonovich
Doctor of agricultural sciences

Leading organization: Andijan Agricultural Institute

Defense of the doctoral dissertation will take place at «J1 » 10 _ 2016 at /3 n at the
Scientific non recurrent Council Meeting N214.07.2016.Qx.24.01 at the Cotton Breeding, Seed Production and

Agrotechnologies Research Institute, Andijan Agricultural Institute and Scientific Research Institute of Soil
Science and Agrochemistry.

The doctoral dissertation is registered in the Information-resource center of the Cotton Breeding, Seed
Production and Agrotcchnologics Research Institute, registration number Ne 01. The text of the dissertation is
available at the Information Research Center at the following address: UzPITI str., Ak-kavak 111202, Kibray
district, Tashkent province, Uzbekistan. Tel: (+99X71) 150-62-77., Fax: (99X95) 150-61-37, e-mail:
g.selek@qsxv.uz

The abstract of the dissertation was circulated at* 6 - W _ 2016.
(mailing reportNe / on C*/Of G )

R.K.Kuziev
Chairman of the Scientific Council on award of scientific
degree of doctor of sciences. Dr.Biol.Sc., Professor

F.M.Khasanova

cicntific secretary of the Scientific Council on award of

ific degree of doctor of sciences, Ph.D., Senior
marcher

N.M.Ibragimov
nan of the Scientific Seminar under the Scientific
il on award of scientific degree of doctor of sciences,

Sc., Professor


http://www.ziyonct.uz
mailto:g.selek@qsxv.uz

INTRODUCTION (Annotation of the doctoral dissertation)

Topicality and demand of the subject of dissertation. At present, globally
cotton is grown by 84 countries on the area of 32 to 33 million hectares, and 25
million tons of raw cotton is produced annuallyl Summer pulse crops are grown
for grain on the area of 91.6 million hectares with average yield of 1.2 Mg ha'land
total yield of 206.4 million tons2 Meeting the country population’s demand for
food and other agricultural products and industry by raw materials is considered to
be one of the most important tasks of Uzbekistan’s agriculture.

Amount of raw cotton production in Uzbekistan is increased year by year due
to implementation of complex and in-depth measures in cotton production of the
country. It is developed new crop rotation systems to maintain and increase soil
fertility. Areas of summer crops (soybean, cowpea and mungbean) grown after
winter wheat harvest are increasing.

Presently, multiple large fields with cotton monoculture and cotton-alfalfa
rotation are lost their importance in the cotton growing countries, particularly in
Uzbekistan. To develop perspective production agro-technologies with the aim to
achieve higher crop yields with high quality of products, modernization of existing
agro-technologies, increase amount of agricultural products, proper selection of
crops for inclusion in cropping systems to sustain and improve soil fertility are
important tasks of our days. The tasks is directly related to increase of soil fertility,
application of mineral and organic fertilizers, widely use of crop rotations,
inculcation of land and water resource saving agro-technologies into agricultural
production. However, despite of existing cotton-cereals sequence in the
Uzbekistan’s cotton production, it is not sufficient to sustain and increase soil
fertility. Taking this into consideration, attention should be now paid on grain,
pulse and vegetable crops production with the aim to maintain and improve soil
fertility and to meet the population’s demand for food production. Inclusion of the
short-season grain, pulse and vegetable crops as a summer and intermediate crops
(two to three crops mix) in the short cotton-wheat rotations and increase land use
efficiency are now considered as important contemporary challenges.

This research study facilitates to a certain extent the fulfilment of the tasks
identified by the Decree of the President of Uzbekistan No. PK-2460 “On
measures for additional reforms and development activities in agriculture in 2016-
2020” and other pertinent regulatory and legal documents.

Conformity of this research to the priority directions of development of
science and technologies of the Republic of Uzbekistan. The present work has
been carried out in accordance with the priority areas of the development of
science and technology of the Republic of Uzbekistan V. “Agriculture,
biotechnology, ecology and environmental protection”.

1http://www agro.uz
2http://lwww. uz.denemetr.com.
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Review of international scientific research related to the topic of
dissertation. Research on the maintenance and increase of soil fertility,
environment protection, application of effective crop sequence are conducted by
such world's leading scientific research centers and higher education institutions as
the Agricultural Research Service of United State Department of Agriculture
(ARS-USDA), Chinese Academy of Agricultural Sciences (China), Indian Central
Institute for Cotton Research (India), Cotton Research Institute in Multan and
Islamabad (Pakistan), Australian Cotton Research Institute (Australia), Cotton
Research Institute in Giza (Egypt), Cotton Research and Application Center
(Turkey)3and Cotton Breeding, Seed Production and Agro-Technologies Research
Institute (Uzbekistan).

The following scientific results were obtained from the worldwide research
activities aimed on application of various crop rotations in cropping systems and
increase soil fertility: influence of different crop rotation systems on soil chemical
and agro-physical properties (Chinese Academy of Agricultural Sciences, Cotton
Rescerch Institute in Multan and Islamabad, Pakistan); amount of nutrients
retained in soil due to crop residues of summer and intermediate crops (United
State Department of Agriculture, Cotton Research Institute in Giza, Egypt);
production agro-technologies of alternative and less expensive fodder crops by
intensification of summer and intermediate crops into agriculture (Australian
Cotton Research Institute, Turkish Cotton Research and Application Center);
improvement in soil fertility and soil structure using grain and leguminous crops
(Indian Central Institute for Cotton Research).

At present, researches on the following priorities are conducted on short crop
rotations and improvement of soil fertility: changes in soil fertility related to
application of mineral and organic fertilizers under cotton monoculture, cotton-
alfalfa rotation and short sequence of crops; sustaining and improving soil fertility
and improvement in the new cropping systems using short sequence of crops.

Degree of study of problem. Investigation on impact of cotton monoculture
and crop rotation systems on soil fertility, yield of agricultural crops and the yield
quality were conducted by V.G.Berezovskiy, 1. Safiev, A.R.Astanov,
Z.S.Tursunkhodjaev, A.S.Bolkunov, R.Sh.Tellaev, B.M.Khalikov and others.

The soil fertility and crop rotation issues were widely and in-depth studied
and promising results were obtained by V.V.Dokuchaev, P.A.Kostichev,
V.R.Vilyams in Russia; M.Taylor, B.Volger, H.R.Gardner in USA; J. Boussingault
in France; Justus von Liebig, A.F.Mindeldorfin Germany; K.Binder in Austria.

Efficiency of cropping systems of the cotton complex using the short rotation
with scheme 2:1 (Cotton+Winter lye as intermediate crop+Cotton:Winter
wheat+Mungbean as summer crop. Cotton share in the rotation is 66.7% and
winter wheat - 33.3%); crop rotation scheme 2:1 (Winter wheat+Munbean as
summer crop: Winter wheat+Munbean as summer crop+Winter rye as intermediate
crop: Cotton. Cotton share in the rotation is 66.7% and winter wheat - 33.3%);

3https:// www.usda.gov/; https:// www.caas.cn/cn/administration/rcscarch
https://www.cicr.org.in/; https:// www.dpi.nsw.gov.au research centres
https:// www.altillo.com
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crop rotation scheme 1:1 (Winter wheat+Mungbean as summer crop+Triticale as
intermediate crop:Cotton+Triticale as intermediate crop:Soybean. Cotton share in
the rotation is 33.4%, winter wheat-33.3% and soybean-33.4%); crop rotation
scheme 11 (Winter wheat+Mungbean as summer crop+Triticale as intermediate
crop:Cotton. Cotton share in the rotation is 50% and winter wheat-50%) in
restoration and improving of soil fertility were investigated by B.M.Khalikov in
conditions of irrigated soils. However an influence of the cotton monoculture and
alfalfa (3 yr): cotton (7 yr) rotation on soil fertility and cotton yields, impact of the
crops such as oat and green pea as well as their mix of two and three components
(oat+green pea and oat+green peatbarley respectively), summer soybean using
short crop rotations on soil fertility of typical sierozem soil has not been studied.

Interrelation of the dissertation topic with the scientific-research works
of the host institution. The present dissertation work has been carried out in
framework of the following applied research projects implemented by Cotton
Breeding, Seed Production and agro-Technologies Research Institute: A-051
“Developing of new crop rotations and crop sequences of cotton cropping systems
for farmer units and other agricultural enterprises shifted to the new property
system with the aim of efficiently use of land, increase of soil fertility and crops’
yields” (2006-2008), KXA-7-025 “Developing of new crop rotations and crop
sequences in the cotton cropping system aimed to restoration and maintenance of
soil fertility and increase crops’ yields in different soil and climatic conditions of
the country” (2009-2011), KXA-7-007 “Developing of new crop rotation systems
aimed to maintenance and improve of irrigated soils fertility, and increase the
yields of crops of cotton cropping systems” (2012-2014).

Purpose of the study is determination the cotton monoculture and
alfalfa:cotton rotation (3:7) impact on soil fertility and cotton yield as well as to
develop improved systems of short sequenced crops rotations in conditions of
typilcal sierozem soils to increase soil fertility and cotton yield.

Research tasks include:

determination of cotton monoculture and alfalfaxotton rotation (3:7)
cropping systems influence on soil nutritional and agro-physical properties,
balance of nutrients uptake by crops;

study of influence of mineral and organic fertilizers application on growth,
development and yield of cotton under cotton monoculture and alfalfaxotton
rotation (3:7) cropping systems and analysis of cotton fiber quality;

calculations of nutrients amount returned in soil by crop residues of winter
wheat, intermediate crops such as oat, green pea and rye, and summer soya;

determination of influence of winter wheat, summer grown soya, two and
three crops mix (oat, green pea and rye) grown as intermediate crop in short
sequenced cropping systems on soil nutritional and agro-physical properties;

investigation of influence of preceding to cotton the winter wheat, summer
crops and intermediate crops on growth, development and yield of cotton;

assessing of impact of preceding to cotton the winter wheat, summer and
intermediate crops on cotton morbidity by vilt disease.
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Object of the research: typical sierozem soil, mineral fertilizer, organic
fertilizer, cotton varieties Akdarya-6, Andijan-35, Omad, Navruz, C-6524; winter
wheat cv. Kroshka; soybean cv. Orzu; oat cv. Uspekh; rye cv. Pamir; green pea cv.
Vostok-84; alfalfa cv. Nashkent-1.

Subject of the study was soil fertility in the cotton monoculture and
alfalfaxotton rotation (3:7), dynamics of available soil nutrients, cotton growth,
development, morbidity to vilt disease, yield and technological properties of fiber.

Methods of the research: Experiments were conducted in the laboratory
and field conditions according to “State testing methods of varieties of agricultural
crops”, “Methods of agrochemical analyses of soil and plant samples”, “Methods
of agro-physical investigation” and “Methods of field experimentations”. The
experimental data were statistically analyzed using the WinQSB-2.0 software and
Microsoft Excel by B. Dospekhov method described in the “Methods of field
experimentations”.

Scientific novelty of the research is in the following:

for the first time, based on comparison of cotton monoculture and alfalfa-
cotton cropping systems, new systems of short crop rotations with the sequence of
cotton-winter wheat crops were developed;

importance of the intermediate crops such as oat, green pea and of rye
cultivation with mix of two (oat+green pea) and three crops (oat+green peatrye)
and summer soya in improving of soil fertility was researched, and the
intermediate and summer crops sequence in cotton rotations with scheme of 1:1,
1:2 and 2:1 was defined.

aimed for maintaining and increasing of fertility of typical sierozem soil and
obtaining high yields of cotton the influence of preceding to cotton the soybean
grown as summer crop after winter wheat and crops mix of two (oat+green pea)
and three crops (oat+green peatrye) grown as the intermediate crops on cotton
growth, development and yield was studied.

based on the study results on soil fertility and cotton yield the short
sequenced crop rotations were developed.

Practical results of the research are as follows:

in conditions of typical sierozem soils, soil organic matter (SOM) content in
the top 0-30 cm layer under cotton monoculture without application of mineral
fertilizer decreased for 0.023% (from 0.844 to 0.921%), with application of 30 t ha'
1manure —for 0.016% (from0.996 to 0.980%); under alfalfa-cotton rotation with
application of mineral fertilizer with rate of N1soP100Kso kg ha'lthe SOM decreased
for 0.010% (from 1.020 to 1.010%); at the end of rotation cycle of the short
rotation the SOM increased for 0.014 to 0.037%.

inclusion in the short sequenced crop rotations the two (oat+green pea) and
three (oat+green peatrye) mixed crops for cultivation as intermediate crops and
soybean as summer grown crop allowed developing the following short rotations
of cropping  systems: 12  scheme, winter wheat+summer  crop
(soybean):cotton:cotton;  1:2  scheme,  winter  wheat+summer  crop
(soybean)+intermediate crop (oat+green peatrye):cotton:cotton; 2:1 scheme,
winter wheat+ summer crop (soybean): winter wheat+ summer crop
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(soybeanj+intermediate crop (oat+green peatrye):cotton; 1:1, winter wheat+
summer crop (soybean):cotton, and practical recommendations were developed for
use in agricultural production.

Reliability of the obtained results can be justified by: confidence level of
soil fertility change due to application of mineral and organic fertilizers under
cotton monoculture, alfalfa-cotton rotation and short sequenced cropping systems;
confirmation of significance between treatments by statistical analysis of data on
growth and development of cotton due to effects of different agro-technological
means; positive comparison of the obtained research results with international and
local experience, conclusions based on the experiment results; inculcation of the
results into agricultural production; presentation at the international and national
scientific conferences, publication of the experimental procedures in the form of
recommendations as well as in the prestigious international scientific and local
journals, recognized by the Supreme Attestation Commission under the Cabinet of
Ministers of the Republic of Uzbekistan.

Theoretical and practical value of the research results. The importance of
the obtained research results is in developing of short sequenced cropping systems
as the 1:2 scheme, winter wheat+summer crop (soybean):cotton:cotton; 1:2
scheme, winter wheat+summer crop (soybeanj+intermediate crop (oat+green
pea+trye):cotton:cotton; 2:1 scheme, winter wheat+ summer crop (soybean): winter
wheat+ summer crop (soybeanj+intermediate crop (oat+green peatrye):cotton;
1:1, winter wheat+ summer crop (soybean)xotton by inclusion in the cropping
systems the intermediate crops mix of two (oat+green pea) and three (oat+green
pea+trye) crops and soybean as summer crop.

The practical importance of the research results is maintaining and
improving fertility of an old irrigated typical sierozem soils, achieving sustainable
high yields of cotton of high quality by inclusion of soybean as summer crop and
cultivation of oat, green pea and rye crops mix as intermediate crops in the short
sequenced cropping systems (the rotation schemes of 1:1; 1:2 and 2:1); cultivation
of cotton only 1-yr after winter wheat + summer soybean in the cropping sequence
of 2:1 (winter wheat+summer crop (soybean):cotton:cotton) and 2-yr cotton
consecutively using the cropping sequence of 2:1 (winter wheat+summer crop
(soybean)+intermediate crop (oat+green pea+rye):cotton:cotton.

Inculcation of the research results. The following research findings were
inculcated into agricultural practice by developing short sequenced cropping
systems for improving soil fertility of the typical sierozem soils and increase cotton
yields:

Handbook for farmers “Recommendations on implementation of short
sequenced crop rotations” (Reference No. 02/20-1151 of 30.08.2016 of the
Ministry of Agriculture and Water Resources Management). It is recommended to
cultivate cotton only 1yr after winter wheat + summer soybean in the cropping
sequence of 21 (winter wheat+summer crop (soybean):cotton:cotton) and 2 yr
cotton consecutively using the cropping sequence of 2:1 (winter wheat+summer
crop (soybean)+intermediate crop (oat+green pea+rye) xotton: cotton.
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The cropping sequences of the 1.2 scheme, winter wheat+summer crop
(soybean):cotton:cotton; the 12 scheme, winter wheat+summer crop
(soybean)+intermediate crop (oat+green peatrye):cotton:cotton; the 2:1 scheme,
winter wheat+ summer crop (soybean): winter wheat+ summer crop
(soybean)+intermediate crop (oat+green pea+rye):cotton were implemented in
2009-2011 on the area of 420 ha in Buka district, in 2010-2014 on the area of 320
ha in Uykori Chirchik district (Reference No. 02/20-998 of 27.07.2016 of the
Ministry of Agriculture and Water Resources Management). At that, cotton seed-
lint yield was 3.57 to 3.65 Mg ha'lwith profitability of 23.4 to 26.2% when cotton
was cultivated the first year and 3.65 to 3.68 Mg ha'l and 26.2 to 33.4%
respectively for cotton grown the second year in the crop rotation of 1:2 scheme.

When cotton was cropped in the crop rotation of 2:1 scheme, the First year
grown cotton yield was 3.86 Mg ha'lwith profitability of 33.4%.

Approbation of the research results. The conducted field trials were tested
every year by the special commissions of Uzbekistan Scientific Production Center
for Agriculture and Cotton Breeding, Seed Production and Agro-Technologies
Research Institute received positive feedback. The research results were presented
each year at the scientific and methodical councils of the Institute. In addition, the
research results were reported at such international and local conferences as
«Y36eKkncTaH pecnybivkack KWLLIOK XyXXanuruga CyB Ba Pecypc TeXOoB4u
arpoTtexHonorusnapu» (Tashkent, 2008), «®aH Ba WHHOBaUWA (aOMATUHU
puBOXnaHTUpuwaa éwnapHuHr - ponu»  (Tashkent, 2010), «JCXKOHUMNMK
TM3VMUZA 3MpoaTnapfaH Myn X,0CWT eTULITUPULLHUHT MaH6a Ba CyB TEXOBUM
TexHonoruanapu» (Tashkent, 2010), «KWLWIMNOK XyXaiurnga SHIY TeXaMKop
arpoTexHoNorManapHn xopuii atuw» (Tashkent, 2011), «TynpoK yHYMAOPAUTMHM
OLLIMpWLL, Ty3a Ba ry3a MaXMyuaary 3KMHIapHU napeapuLliallia MaH6a Texosun
arpoTexXHONOTNANAPUHN  aMa/IMETra XKOPUA  STULLHUHT  ax,amusTu»  (Tashkent,
2012), «[MepcnekTuBbl MPUMEHEHWS CPEACTB XMMU3aLMKU B pecypcocbeperaroLmx
arpotexHonoruax» (Moscow, 2013), «TynpoK YHYMAOP/UIA Ba  KULL/IOK
XYM 3KUHNapPU  XPCUMZOPUTUHA - OLUMPULLHWHT  fon3apb  macananapu»
(Tashkent, 2014).

Publication of results. Twenty seven research papers were published from
the results of dissertation, including 14 publications in the journals recommended
by the Higher Attestation Commission of the Republic of Uzbekistan. Among
them 12 research articles were published in the national and 3 papers in the foreign
journals.

Structure and volume of dissertation. The thesis consists of the
introduction, six chapters, conclusion, literature references and appendices, and the
text on 200 pages.
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MAIN CONTENTS OF THE DISSERTATION

Introduction describes the priority and actuality of the conducted research.
The goals, objectives, objects and subjects of research are defined. Conformity of
the research priority to directions of science and technology development of the
Republic of Uzbekistan is shown. The scientific novelty and practical results of the
study are described, theoretical and practical significance of the obtained results is
shown, information on inculcation of the research results into the practice and on
the published articles and structure of the thesis are provided.

The first chapter entitled: “Review of scientific literature on the cotton
monoculture and crop rotations, soil fertility”, provides analyses on the research
results from the foreign and national scientific literature. In addition, in relation to
the aim of the study, there are investigation results of national and foreign
researcher on the importance of cotton monoculture and crop rotations in
increasing soil fertility and crops’ yields, relevance of summer and intermediate
crops in improving soil fertility and crops’ yield, soil fertility management,
production of pulse and vegetable crops to meet the population everyday demand,
cultivation of the pulse and vegetable crops as summer and intermediate crops or
even cultivation of them as main crops to maintain and improve soil fertility in this
chapter. There is a conclusion at the end of this chapter on still existing soil
fertility problem and necessity of implementation of the short sequenced cropping
systems in farmer’s fields.

In the second chapter, “Research conditions and methods of the short
sequenced cropping systems”, the soil and climatic conditions of the research
sites and applied research methodologies are given. Typical sierozem soils of
Tashkent Province belong to the automorphic type of soil formation, water table is
in 18 to 20 m depth. The soil plowing (0-30 cm) layer has consisted 8.4 g kg'lof
SOM, 0.8 to 1.0 g kg'1total nitrogen, 8.4 to 10.4 g kg'lof total phosphorus, 4.1 to
5.4 mg kg'1ofNCb-N, 21.2 to 26.2 mg kg'lof available P:Os and 104 to 108 mg
kg'lof exchangeable K.

It should be noted that air temperature only in summer period of the study
years (24.4 to 28.9 °C in June, 26.1 to 28.9 °C in July and 25.4 to 27.1 °C in
August) was closer to the long-term average (25.3 in June, 27.2 °C in July and
25,3°C in August). Average air temperature in September was 20.0 to 21.6 °C but
it was close to long-term average. However air temperature in September in the
period of 2005 to 2009 was higher for 1.7 to 9.2 °C in comparison with the long
average air temperature. It was also noted that air temperature in November was
higher compared to the long-term average. That case resulted in irrigation of winter
wheat which followed to planting but positively impacted on cotton and summer
grown crops maturity and their timely harvest. Thus, climate conditions during the
study years were favorable for crops. The laboratory and field experiments were
conducted in accordance with the «MeToamMka [ocyfapCTBEHHOrO
COpPTOMCNbITAHUSA CENbCKOXO3ANCTBEHHbIX KyNbTyp» (1964), «Aana TaxpubanapHu
5nrkasuw yeny6napu» (Tashkent, 2007). Correlation and regression analysis of
data, mean separation of cotton yield were analyzed by the dispersion analysis
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method of B. A. Dospekhov (1985). The field experiments were carried out in
space and time. Impact of cotton monoculture and alfalfa-cotton rotation on soil
fertility and cotton yields as well as influence of soybean as summer crop and oat,
green pea and rye crops mix of two and three components as intermediate crops in
the short sequenced cropping systems on soil fertility and cotton yield as
subsequent crop in the cropping sequence are described.

Before to start of the experiments as well as at the beginning and at the end
of vegetation season of each crop in the cropping sequence the soil samples were
taken from 0-30 and 30-50 cm soil layers. The soil organic matter content was
determined according to the method of I. Turin, total nitrogen and total phosphorus
in the same sample by the method of I. Maltseva and L. Gritsenko, nitrate nitrogen
by Grandvald-Lyaju method, available phosphorus by the method of B.P.
Machigin, exchangeable potassium in the flame photocolorimeter by the method of
P.V. Protasov.

Change of water-physical properties in soil was assessed according to the
«MeTofpl arpogmanyecknx nccnegosaHuin» (Tashkent, 1973), soil bulk density by
the method of Kachinskiy, soil water permeability by using of cylinders. In
addition, soil porosity and soil structure were determined.

It was clearly described in the dissertation that study was conducted
according to the thesis program on typical sierozem soil of the Tashkent region
using two schemes of the field experiments. All agro-technical processes in each
experiment recorded during the research works and bio-characteristics of each
cotton variety, summer and intermediate crops involved in the experiments are
fully described in the dissertation.

In the third chapter of the dissertation entitled “Effects of cotton
monoculture and crop rotation on soil fertility and growth, development, yield
and yield quality of crops” the experiment results in the period of 2005 to 2014
on the effects of mineral and fertilizers application under cotton monoculture and
crop rotation on water-physical properties and fertility of soil, crop growth and
development are given. First of all, the influence of agro-technological means on
the water-physical properties of soil is described. At the end of rotation in autumn
2014, soil bulk density (BD) in the 0-30 and 30-50 cm depths under cotton
monoculture was 1.36 and 1.39 g cm'3respectively which decreased for 0.03 g cm'
3in both the layers compared to initial value in 2005. Soil porosity was accordingly
48.1 and 47.5%, water infiltration for 6 hours was 800 m3ha"land the parameters
increased for 1.5 to 3.1% and 180 m3ha'lin comparison with the initial values.

The BD with mineral fertilizer application at the rate of N2soP17sK12s kg ha'l
ranged from 1.38 to 1.40 g cm'3and decreased for 0.02 to 0.03 g cm'3compared to
the initial value; the BD under no fertilizer application (control) in autumn was
140 to 1.42 g cm"3while soil BD with fertilizer application rate of N150P100K50 kg
ha'lslowed down to 1.39 to 1.40 g cm"3which was lower for 0.04 and 0.03 g cm'3
compared with the initial value in 2005.

Compared to the cotton monoculture, the BD under alfalfa-cotton rotation
decreased for 0.2 to 0.3 g cm'3 and the BD was 1.38 to 1.40 g cm'3 with no
fertilizer application treatment of the alfalfa-cotton rotation.
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At the end of rotation in 2014, soil porosity (SP) under cotton monoculture
decreased in spring for 0.7-0.4% and 1.0-0.5% in the 0-30 and 30-50 cm depths
and in autumn for 1.0-0.0 and 1.0-0.0% respectively; SP under alfalfa-cotton
rotation decreased in spring for 1.1-2.0% and 0.7-1.3% in the 0-30 and 30-50 cm
depths and in autumn for 0.6-2.0 and 0.5-1.6% accordingly.

It was found out that water infiltration and BD in conditions of the typical
sierozem soils depend on type of the cropping system (cotton monoculture or crop
rotation). In both the cases, water infiltration with no fertilizer application under
both the cropping systems was 800 to 820 m ha"lin spring and 720 to 780 m ha'lin
autumn. Higher water infiltration (940-800 m3 ha") was observed with mineral
fertilizer application at the rate of N1soP100Kso kg ha"land 30 t ha"1of manure (only
for cotton in the 4thyear of rotation) under alfalfa-cotton rotation.

Soil microbial properties were investigated in relation to fertilizer
application under cotton monoculture and crop rotation. Promising results were
obtained with application of mineral fertilizer at the rate of N1soP100Kso kg ha"land
30 t ha'lof manure (only for cotton in the 4thyear of rotation) under alfalfa-cotton
rotation where number oligotrophes was 21 b.e.a. g"1 ammonificators —5.0 b.e.a.
g"1 bacillus - 0.12 b.e.a. g"1 denitrificators - 0.7 b.e.a. g*1which slowed down the
SOM decomposition process.

Also, influence of the stubble and root residues of crops as well as nutrients
of the residues on soil fertility was assessed. In the long-term experiment is
conducted since 1936, the alfalfa of 3-yr stand produced 4,921 kg ha: of stubble
and 15,331 kg ha 1 of root residues, totaling 20,252 kg ha-: of the crop residue with
the mineral fertilizer application of N1soP100Kso kg ha™l while the amount of the
crop residues was 21,072 kg ha in total (5,102 kg ha-1 of stubble and 15,970 kg
ha-1 of root residues) with surplus of 820 kg ha1 crop residues when fertilizers
were applied with rate of N1soP100Kso kg ha-1 and 30 t ha1 of manure (only for
cotton in the 4thyear of rotation) under alfalfa-cotton rotation.

Produced amount of the crop residues was 9,939 kg ha'lincluding 2,640 kg
ha'l of stubble and 7,299 kg ha'l of root residues with no fertilizer application
under alfalfa-cotton rotation. Application of 10 Mg ha"1of manure to cotton every
other year resulted in producing of 15,253 kg ha'lcrop residue of which 3,815 and
11,438 kg ha'lrespectively were alfalfa stubble and root residues (Table 1).

By analysis of the crop residues for nutrient content such as nitrogen,
phosphorus and potassium it was explored that alfalfa residue (stubble + roots)
maintain 267.6 kg of nitrogen, 1116 kg of phosphorus and 300.5 kg of potassium
with application of mineral fertilizer to cotton at the rate of NisoP100Kso kg ha'l
The nutrients amounts maintained in the alfalfa residue were 278.774; 116.061 and
315.562 kg respectively with fertilizer application at the rate of N 150P100Kso kg ha 1
and 30 t ha1 of manure for cotton in the 4th year of the alfalfa-cotton rotation.
Compared to the previous treatment, these values were higher for 11.164 kg for
nitrogen, 4.448 kg for phosphorus and 15.061 kg for potassium. Lower values of
nutrients contained in the alfalfa residue were with no fertilizer application

treatment: 126.459 kg of nitrogen, 55.706 kg of phosphorus and 111.194 kg of
potassium.
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Table 1. Amount of crop residue produced in the crop rotation (3:7) and
nutrients retained in the top 0-40 cm soil layer by the crop residue
of the alfalfa of 3-yr stand

Crop residue of
the alfalfa of 3-yr
stand (Mg ha')
Treat- -

Nutrients maintained in the Nutrients maintained in the Total nutrients maintained in the
stubble (kg) roots (kg) crop residue (kg)
-
ment # 2

Stubble
Roots
Io
Nitrogen
Phosphorus
Potassium
Nitrogen
Phosphorus
Nitrogen
Potassium

Qo & ov

5 4.921 15.331 20.252 49.723 26.028 64.652 217.887 85.585 235.849 267.610 111.613 300.501
6 5.102 15.970 21.072 51.704 26.909 67.382 227.070 89.152 248.180 278.774 116.061 315.562

7 2.640 7.299 9.939 24.814 14.958 30.334 101.645 40.748 80.860 126.459 55.706 111.194

K 3.815 11.438 15.253 37.649 24.768 48.018 161.509 63.853 160.727 199.158 88.621 208.745

Average 4.120 12.510 16.629 40.973 23.166 52.597 177.028 69.835 181.404 218.000 93.000 234.000

Residual effects of the alfalfa residue (stubble+roots) and nutrients
(nitrogen, phosphorus and potassium) maintained in the crop residue on cotton,
influence of the crop residue on cotton development and yield are discussed.

Compared to the treatments with application of mineral fertilizer and
manure, lower content of SOM in the plowing layer was found with no fertilizer
application treatment under both cotton monoculture and alfalfa-cotton rotation.

Contents of SOM, total nitrogen and total phosphorus were higher under
alfalfa-cotton rotation in comparison with cotton monoculture. Influence of agro-
technological means implemented during 30 years on SOM is discussed here.

Comparable higher SOM content among all treatments of the alfalfa-cotton
rotation was with mineral fertilizer application to cotton every year at the rate of
N150P100Ks0 kg ha 1 and 30 t ha'lof manure (only for cotton in the 4thyear of the
rotation). SOM content in the top 0-30 cm layer of the treatment was 1.026%, total
nitrogen - 0.100%, total phosphorus - 0.172% and the values were higher for
0.030; 0.001 and 0.007% respectively compared to the cotton monoculture
treatments.

Although observed decrease of SOM under the treatments of alfalfa-cotton
rotation, the content of SOM in this rotation was higher in comparison with the
cotton monoculture treatments. Promising results on SOM were obtained with
application of mineral fertilizer with rate of N1soP100Kso kg ha'land 30 t ha'lof
manure (only for cotton in the 4thyear of the rotation), where SOM was 1.010%
and decreased for 0.016% compared to the initial value but increased for 0.030% in
comparison with annually application of 30 t ha'lmanure only under continuous
cotton cultivation.

In spring of 2005, the soil contained 139 mg kg'l of, 37.2 mg kg"l of
available P205 and 220 mg kg'lof KjO, and the values were accordingly 12.7; 13.2
and 170 mg kg'l in autumn of 2015 under cotton monoculture with manure
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application at the rate of 30 t ha’l Decreased the values of available nutrients in the
soil could be explained by nutrients assimilation and uptake by plants.

With no fertilizer application treatment under cotton monoculture the soil
available nutrients were: 12.7 mg kg 1 of NO3-N, 26.0 mg kg1 of available P205
and 160 mg kg-1 of KO NO3-N in 2005; 4.4; 5.9 and 125 mg kg : respectively in
2014,

However, application of mineral fertilizer with rate of NI50PI00K.50 kg ha 1
and 30 t ha1 of manure (only for cotton in the 4thyear of the rotation) resulted in
higher content of available nutrients in the soil: 13.3 mg kg-1 of NO3-N, 40.0 mg
kg 1 of available P205 and 280 mg kg1 of K2 in 2005; 15.2; 23.9 and 220 mg kg 1
respectively in 2014 (Fig. 1).

Figure 1. Dynamics of available soil nutrients under cotton monoculture
and alfalfa-cotton rotation (mg kg'*)) (October 10, 2014);

It was revealed that application of manure with rate of 30 t ha 1 annually or
mineral fertilizer of N*oPnsKns kg ha-1 sustained a positive balance of nutrients in
the soil. Only mineral fertilizer application with rate of N1soP100Kso kg ha'1 or no
fertilizer application resulted in decrease of SOM, total and available forms of
nutrients in the soil.

At the end of rotation, the highest nutrient uptake by cotton plant was
observed with mineral fertilizer rate of NI50P100K50 kg ha 1 and 30 t ha 1 of manure
(only for cotton in the 4th year of the rotation): 236.1 kg ha1 of nitrogen, 83.9 kg
ha 1 of phosphorus and 275.6 kg ha 1 of potassium. The lowest nutrient uptake by
cotton (50.6 kg ha: of N, 18.0 kg ha1 of P and 59.1 of K) was under cotton
monoculture.

Data analyses showed that cotton nutrients uptake with no fertilizer
application under cotton monoculture ranged from 45 to 50 kg ha': for nitrogen, 15
to 18 kg ha'1 for phosphorus and 40 to 60 kg ha 1 for potassium, and a conclusion
on negative effect of the uptake to nutrients balance was made up.
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Application of mineral fertilizer with rate of N2soP175K100 kg ha'l positively
affected nutrients balance due to uptake by plants of 227.8 kg ha'lof N, 80.9 kg ha'
1of P and 265.8 of K. However, the potassium balance was negative because of
higher K uptake (Fig. 2).

Figure 2. NPK uptake by cotton plant under cotton monoculture and
alfalfa-cotton rotation, 2014 (kg ha')

Water-physics and microbiological properties of soil were improved with
application of 30 t ha'l manure but fertilizer rate of N2soP17sK12S kg ha™ did not
positively impacted on soil fertility.

Application of mineral fertilizer with rate of N1soP100Kso kg haland 30 t ha'l
of manure (only for cotton in the 4th year of the rotation) under alfalfa-cotton
rotation (3:7) positively influenced on nutrients balance in comparison with
mineral fertilizer application at higher rate under cotton monoculture.

Seed-lint yield of cotton was ranging from 179 to 3.81 Mg ha'l with
application 30 t ha'lof manure annually, 2.21 to 4.74 Mg ha'lwith application of
N2soP 175K 125 kg ha 1and 0.80 to 0.93 Mg ha'lwith no fertilizer application and 1.79
to 3.85 with application of N1s0P100Kso kg ha'lunder cotton monoculture. The seed-
lint yield of cotton averaged to 2.95; 3.52; 0.89 and 2.89 Mg ha'lfor 7 years and
2.75; 3.31; 0.86 and 2.70 Mg ha"1for 10 years of the experiment.

Thus, comparable higher yields of cotton (3.53 and 3.31 Mg ha") were
achieved with fertilizer application at the rate of NzsoPisKis kg ha'l and the
yields were higher for 2.64 and 2.45 Mg ha"lcompared to control treatment. The
difference shows significant effect of mineral fertilizer application on cotton
productivity which increase the cotton yields for 2-fold. Cotton seed-lint yield
averaged to 2.95 Mg ha'lfor 7 years and 2.75 Mg ha'lfor 10 years with application
of 30 t ha'lof manure. However the yields were lesser for 0.58 and 0.56 Mg ha""1
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compared to mineral fertilizer application with rate of n2sori7sk-12s kg ha'l
Application of fertilizer at lower rate (nisopiookso kg ha') resulted in smaller
yields of 2.89 and 2.70 Mg ha 1 (average for 7 and 10 years respectively) which
were lesser accordingly for 0.60 and 0.50 Mg ha"1 It could be concluded that effect
of application of 30 t ha 1 manure on cotton yield was identical with application of
mineral fertilizer at the rate of nisoriookso kg hal

The experiment data revealed that cotton yields under alfalfa-cotton rotation
were higher compared to cotton monoculture. Taking climate influence on plant
productivity, averaged for seven consecutive years after alfalfa the cotton yield
was 3.21 Mg ha 1 with application NisoP100Kso kg ha'1 of mineral fertilizer under
alfalfa-cotton rotation. The yield was higher for 0.32 Mg ha 1 in comparison with
application of the same rate of mineral fertilizer (N1s0P100Kso kg ha')) under cotton
monoculture. It could be explained by influence of nutrients contained in alfalfa
residue retained in soil.

Annually application to cotton NisoP100Kso kg ha 1 of mineral fertilizer and
30 t ha1 of manure (only for cotton in the 4thyear of rotation) under alfalfa-cotton
rotation resulted in obtaining of the highest seed-lint yield of cotton (3.69 Mg ha'J).
This superior yield was higher for 0.16 Mg ha 1 compared to the highest cotton
yield achieved under cotton monoculture. It shows advantage of the alfalfa-cotton
rotation of 3:7 scheme with application to cotton N1s0P100Kso kg ha 1 of mineral
fertilizer and 30 t ha 1 of manure (only for cotton in the 4th year of rotation) in
comparison with cotton monoculture and use N2zsoP17sK12S kg ha1 of mineral
fertilizer.

Measured at the end of the experiment (rotation), the best results on cotton
quality were achieved with application of N 1s0P100Kso kg ha 1 mineral fertilizer and
30 t ha 1 of manure (only for cotton in the 4thyear of rotation): gin tum-out - 40%,
1000-seed weight —116.6 g, tear-resistance force —4.5, relative strength indicator
- 25.1. The values were higher for 1.5%; 7.5 g; 0.2 and 0.5 respectively compared
to the treatment with application of N2soP17sKizs kg ha'l mineral fertilizer.
Technological properties of cotton fiber were improved under alfalfa-cotton
rotation (independently of cotton varieties) compared to cotton monoculture.

In the fourth chapter of the dissertation “Influence of cultivation of main,
summer and intermediate crops of cotton rotations on soil fertility and
guantity and quality of row cotton yield”, the soil bulk density range from 1.381
to 1.385 under the influence of soybean grown as a grain legume after winter
wheat harvest is described. The BD value was lower for 0.12 to 0.16 g cm'3
compared to initial value.

Cultivation of the two crops mix (oat+green pea) as intermediate crop after
summer grown soybean resulted in decreasing of BD for 0.025 g cm'3 while mixed
cultivation of the three crops (oat+green pea+trye) decreased the BD for 0.036 g
cm'3compared to initial values. In the short sequenced system 2:1 with consecutive
wheat for 2 years, cultivation of soybean as summer crop and mix of the three
crops (oat+green peatiye) as intermediate crop decreased the BD for 0.051 g cm'3
compared to the initial value. Cultivation of the summer and intermediate crops led
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to decreasing of BD in the 0-30 cm top layer for 0.41; 0.45; 0.54; 0.65 and 0.80 g
cm-s respectively compared to control treatment.

Water infiltration was higher under cropping system 2:1, winter wheat+
summer crop (soybean): winter wheat+ summer crop (soybean)+intermediate crop
(oat+green peatrye):cotton, with value of 925 ms for ¢ hours in autumn 2008,
which prevailed for 150 ms the initial value. Soybean grown as summer crop after
winter wheat resulted in increasing of water infdtration at the end of rotation
(2009) for 100 m3 cultivation of the two crops mix (oat+green pea) as intermediate
crop after summer grown soybean increased water infiltration for 150 ms and
mixed cultivation of the three crops (oat+green pea+trye) - for 190 ms compared to
initial values (2006) (Fig. 3).

908 890 925

Cotton (Control) 11, winter wheat+ summer 1:2, winter wheat+ summer 1.2, winter wheattsummer 12. winter wheat+summed 2 1winter wheat+summer
crop (soybean) cotton crop (soybean):cotton crop

Treatment 1 Treatment2 Treatment 3 Treatmenth

(Ibbilla 200", Spring “ Initial (2005. antiunit)

Figure 3. Influence of short sequenced cropping systems on water
infiltration (m3ha'*) (Field #1, 2005-2007)

Soybean grown as summer crop and mix of the oat, green pea and rye grown
as intermediate crops under the short sequenced cropping systems of 1:1, winter
wheat+ summer crop (soybean):cotton; 1:2 scheme, winter wheat+summer crop
(soybean)+intermediate crop (oat+green peatrye):cotton:cotton; 2:1  scheme,
winter wheat+summer crop (soybean): winter wheat+ summer crop
(soybean)+intermediate crop (oat+green peatrye):cotton positively impacted on
soil porosity.

It was explored that prior to establishment of the experiment, the soil in the
0-30 depth contained 0.813% of humus, 0.075% of total nitrogen and 0.092% of
total phosphorus and the values were accordingly 0.700; 0.053 and 0.082% in the
30-50 cm depth. Contents of available nutrients in the top 0-30 cm layer were as
the followings: 5.44 mg kg 1 0f NOs-N, 26.2 mg kg1 of available P.Os and 108 mg
kg 1 of exchangeable KzO.

According to data on changes in soil fertility, the humus content in soil was
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0.827% under the short sequences cropping system 1:2, winter wheat+summer
crop (sybean): cottonxotton and the value was higher for 0.014% compared to the
initial value on Oct. 15, 2005. Also, the data revealed increase in total nitrogen and
total phosphorus for 0.081 and 0.090% respectively. (Fig. 4).

o sn 0,35 L& i

u 0,810
Tk :
1 0,787

% f 0,770 0,770 I—

Figure 4. Influence of short sequenced cropping systems on humus
content in the soil

Increase in humus and total nitrogen contents with no change in total
phosphorus content of soil was observed under 1:2 cropping system, winter
wheat+summer crop (soybean)+intermediate crop (oat+green pea):cotton:cotton;
1:2 cropping scheme, winter wheat+summer crop (soybean)+intermediate crop
(oat+green peatrye):cotton:cotton; 2:1 scheme, winter wheat+ summer crop
(soybean): winter wheat+ summer crop (soybean)+intermcdiate crop (oat+green
peatrye):cotton.

In accordance with data on soil available nutrients, NOs-N content in soil
was 6.72 mg kg-1 under 1:2 cropping system (winter wheat+summer crop
(soybean)+intermediate crop (oat+green pea):cotton:cotton) which prevailed the
initial value for 1.28; 1.18 and 0.62 mg kg'l Available P-Os and exchangeable
K2 contents in soil also increased for 2.0 to 2.5 and 50 to 60 mg kg-1 respectively

Nutrients contained in the crop residue (stubble + roots) of winter wheat,
soybean grown as summer crop, oat, green pea and rye was analyzed by chemical
methods. The data showed that wheat roots contained 0.39% of nitrogen, 0.17% of
phosphorus and 0.22% of potassium while the nutrients were 0.23; 0.13 and 0.15%
respectively in the stubble the. Soybean roots contained 1.14% of nitrogen, 0.43%
of phosphorus and 0.79% of potassium but lesser nutrient found in the stubble
(0.51% of nitrogen, 0.24% of phosphorus and 0.64% of potassium).

Potassium content among the nutrients was the highest in the stubble
(0.97%) and roots (0.67%) of the crops mix grown as intermediate crop in the short
sequenced cropping system. Nitrogen content in the roots and stubble was 0.87 and
0.56% respectively, while phosphorus was 0.28% in the roots and 0.18% in the
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stubble. Amount of nitrogen, phosphorus and potassium retained in soil by the
crops residue was calculated. (Fig. 5).

Figure 5. Nutrients content in the crops residues (stubble and roots)
under short sequenced cropping system (%)

The highest amount of nitrogen (161.6 kg ha') retained in soil by crop
residue was with the short sequenced crop rotation using the 2:1 scheme, winter
wheat+summer crop (soybean): winter wheat+summer crop (soybean) +
intermediate crop (oat+green peatrye):cotton. Also, phosphorus (62.3 kg ha') and
potassium (149.4 kg ha"l) amounts retained in the soil were highest with this
cropping system, and the values were higher for 40.3 kg ha 1 of nitrogen and 17.6
kg ha1 for phosphorus but smaller for 30.4 kg ha 1 of potassium in comparison
with the 1:2 scheme.

Nutrients retained in soil by crop residue with the 2:1 cropping system
(winter wheat+summer crop (soybean): winter wheat+summer crop (soybean) +
intermediate crop (oat+green peatrye):cotton) were: 121.3 kg ha 1 of nitrogen, 44.7
kg ha1 of phosphorus and 119.0 kg ha 1 of potassium. Results closer to these were
obtained with the 1.2 cropping system (winter wheat+summer crop
(soybean)+intermediate crop (oat+green pea):cotton:cotton): 109.1 kg ha: of
nitrogen, 41.4 kg ha 1 of phosphorus and 105.2 kg ha 1 of potassium. Amount of
nutrients retained in soil by crop residue with the 1:1 cropping scheme (winter
wheat+ summer crop (soybean):cotton) and 1:2 scheme (winter wheat+summer
crop (soybean):cotton:cotton) slowed down to 45.2-45.8 of nitrogen, 20.0-20.2 of
phosphorus and 33.3-33.8 of potassium.

According to the experimental data, the highest content of nutrients (NPK)
was found in roots, particularly the soybean roots contained higher nitrogen
(1.14%) and phosphorus (0.43) but potassium content (0.97%) was higher in the
roots of a mix of the three crops (oat+green pea+rye).

The first crop grown in the short sequenced cropping system was cotton
(2006). The crop productivity data showed that row cotton yields were close to
each other (2.99 and 2.94 Mg ha 1 respectively). However, the yield decrease from
year to year with control treatment is notable (2.99; 2.84 and 2.62 Mg ha 1 with
average of 2.62 Mg ha'). In addition, the cotton yield with the 1.1 (winter
wheat+summer crop (soybean) + cotton) cropping system was 2.94 Mg ha1 in
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2006 and 3.15 Mg ha1 in 2008 with average of 3.04 Mg ha'l, and surplus was 0.23
Mg ha-1 of yield compared to the control treatment.

Cotton grown in the first year (2007) of the short sequence after winter
wheat + soybean as summer crop produced 3.12 Mg ha of yield and the yield
surplus was 0.28 Mg ha 1 in comparison with the control treatment. The second
year cotton grown under the same cropping system (2008) produced 3.08 Mg ha 1
of yield and additional yield was 0.46 Mg ha 1 compared to the control treatment.

In the cropping system with 1:2 scheme (winter wheat+summer crop
(soybean)+intermediate crop (oat+green pea):cotton:cotton), the first year cotton
grown after winter wheat + soybean as summer crop + two crops mix (oat+green
pea) resulted in 3.16 Mg ha 1 of row cotton yield with the yield surplus of 0.32 Mg
ha"1

The cotton yield was 3.21 Mg ha : when cotton was grown in the first year
after soybean grown as summer crop + three crops mix (oat+green pea+rye) grown
as intermediate crop. The cotton yield in the second year of the crop cultivation in
this cropping system was higher for 0.15 Mg ha-1 compared to the first year.

Cotton grown after winter wheat + soybean as summer crop produced 3.15
Mg ha1 of yield (2008) which was for 0.53 Mg ha-1 compared to the control
treatment.

In the cropping system with 1:2 scheme (winter wheat+summer crop
(soybean)+intermediate crop (oat+green peatrye):cotton:cotton), the cotton grown
in 2008 as succeeding crop after the three crops mix (oat+green pea+rye) produced
3.58 Mg ha-1 of yield, and the value was higher for 0.96 Mg ha-: compared to the
control and for 0.34 and 0.22 Mg ha-1compared to the cropping system with the
two crops mix (oat+green pea) and the three crops mix (oat+green pea+rye).

It should be noted that compared to the first year, cotton grown in the second
year after summer soybean produced lesser yield. However, the cotton yield in the
second year of the crop cultivation was higher for 0.08 to 0.15 Mg ha 1 respectively
compared to the first year of cotton cultivation under both the cropping systems
where two and three crops mix grown as intermediate crop were involved.

It was explored that gin turn-out (34.25%) and linear density (134.0 m tex')
of cotton fiber were highest with the cropping system using 1:2 scheme (winter
wheat+summer crop (soybean)+intermediate crop (oat+green pea):cotton:cotton).
Fiber-length (33.7 mm) and 1000-seed weight (139.5 g) were highest with the
cropping system using 1:2  scheme  (winter  wheat+summer  crop
(soybean)+intermediate crop (oat+green pea+rye):cotton: cotton).

The fifth chapter of the dissertation deals with “Economic efficiency of
cotton monoculture, alfalfa-cotton rotation and short sequenced cropping
systems”. The lowest cotton yield (0.89 Mg ha-1 averaged for 7 years) with
negative net income (858,950 soums) was assessed with no fertilizer application
under cotton monoculture.

With application of mineral fertilizer at the rate of NisoPioKso kg ha 1
annually the net income and the profitability were 191,500 soums ha 1 and 7.5%
respectively.

Mineral fertilizer application with rate of N250P175k125 kg ha-1 annually
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enabled receiving 575,850 soums ha-1 of net income and 20.8% of the profitability,
and the profitability value was higher for 13.3% compared to the treatment with
application nisoriookso kg ha-1 of mineral fertilizer.

The net income and the profitability of cotton production during 7 years
after alfalfa were 74,600 soums ha1 and 4.3% respectively with no fertilizer
application under alfalfa-cotton rotation with scheme 3:7. The profitability value
was higher for 4.3 compared to the control treatment with no fertilizer application
under cotton monoculture.

It should be noted that application 10 t ha-1 of manure on cotton in alternate
year under alfalfa-cotton rotation allowed obtaining 143,600 soums ha-1 of the net
income and 6.5% of the profitability, and the values were lower for 444,150 soums
ha 1 and 20.2% with application 30 t ha 1 of manure under cotton rotation. It shows
impossibility to gain a profit due to the effects of alfalfa cultivation only.

The net income of 837,050 soums ha-1 and the profitability of 31.5% were
achieved with application NisoP100Kso kg ha-1 of mineral fertilizer and 30 t ha': of
manure (only for cotton in the 4th year of rotation) under alfalfa-cotton rotation.
The net income and the profitability values were larger for 249,300 soums ha-1 and
4.8% in comparison with application 30 t ha: of manure under cotton
monoculture.

Economic assessment of the short sequenced cropping systems revealed
that the net income and the profitability were accordingly 1,636,675 soums ha:
and 37.1% with the 12 scheme (winter wheat+summer crop
(soybcan)+intermediate crop (oat+green pea):cotton: cotton). Among the short
sequenced cropping systems, the highest net income and profitability with values
of 1784425 soums ha 1 {total for 3 years) and 40.1% respectively were achieved
with the 1:2 scheme (winter wheat+summer crop (soybean)+intermediate crop
(oat+green peatrye):cotton: cotton).

Thus, the data revealed that the profitability value was higher for 13.7 and
9.2% respectively compared to cotton monoculture (26.7%) and alfalfa-cotton
rotation (31.5%).

CONCLUSIONS

1 It was observed decreasing of water-physical properties (soil bulk
density, porosity, infiltration) under cotton monoculture and positive impact of
alfalfa of the 3-yr stand on the soil attributes in conditions of typical sierozem
soils. Compared to the cotton monoculture, the soil bulk density in the top 0-30 cm
layer under alfalfa-cotton rotation decreased for 0.2 to 0.3 g cm"3 the soil
infiltration and the porosity increased for 20 to 80 ms ha: and o1 t0 0.8%
respectively. Soil microbiological properties were also improved.

2. Cultivation of soybean as summer crop and the two crops mix (oat+green
pea) and the three crops mix (oat+green peatrye) as intermediate crop under the
short sequenced cropping systems and the crops residues retained in soil positively
influenced on soil properties. Compared to initial values the soil bulk density under
the cropping systems was improved for 5.7 to 6 .6 %, the infiltration - for 25.2 to
28.4%, the porosity - for 16 to 2.0%, and cotton morbidity to verticilliose vilt was
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decreased for 56.3 to 57.1% and 48.1 to 52.6% respectively in the first and the
second years of cotton grown following the intermediate crops.

3. Decrease of soil organic matter (SOM) in the 0-30 cm soil depth from
0.844 to 0.821% (decrease for 0.023%) and from 0.996 to 980% (decrease for
0.016%) during 10 years was noted accordingly with no fertilizer but 30 t ha 1 of
manure application under cotton monoculture. Also, the SOM was decreased from
1020 t0 1.010% (decrease for o.010%) with annual application to cotton
N1s0P100Ks0 kg ha 1 of mineral fertilizer under alfalfa-cotton monoculture.

Annually application 30 t ha 1 of manure or N2soP17sK125 kg ha 1 of mineral
fertilizer under cotton monoculture and NisoP100Kso kg ha 1 of mineral fertilizer
annually along with 30 t ha 1 of manure (manure only for cotton in the 4thyear of
rotation) under alfalfa-cotton rotation are feasible to sustain soil fertility of the
typical sierozem soils.

4. No fertilizer application and uptake 20 to 30 kg ha'lof nitrogen, 10to 12
kg ha'l of phosphorus and 30 to 35 kg ha"lof potassium by plants under cotton
monoculture negatively impacted on nutrients balance. Plant uptake was 227.8 kg
ha'lof nitrogen, 80.9 kg ha"1of phosphorus and 265.8 kg ha"lof potassium with
application NzsoP17sKas kg ha'l of mineral fertilizer. With annual application
N 1s0P 100Ks0 kg ha 1 of mineral fertilizer the nutrients balance was positive.

5. It was determined the amount of nutrients contained in crop residue and
retained in soil due to the crop residue under the short sequenced cropping system
with 1:2 scheme. The crop residue of summer and intermediate crops contained
121.3 kg ha"l of nitrogen, 44.7 kg ha'l of phosphorus and 119.0 kg ha'l of
potassium calculated for one cycle of the 3-yr rotation. Humus content in the 0-30
cm soil depth increased for 0.014 to 0.037%, total nitrogen - 0.015 to 0.025% nad
total phosphorus - 0.010 to 0.015%.

6. Averaged for 7-yr and 10-yr the cotton seed-lint yields were 0.89 and
0.86 Mg ha'l respectively with no fertilizer application treatment under cotton
monoculture, while cotton yield was 1.72 Mg ha'lwithout fertilizer application
under alfalfa-cotton rotation, the yield increased for 0.83 Mg ha'ldue to influence
of the alfalfa crop. Application 30 t ha'lof manure or mineral fertilizer with rate of
N250P175K125 kg ha'lresulted in receiving accordingly 2.95 and 3.53 Mg ha'l of
cotton yield (respectively 2.75 and 331 Mg ha'l averaged for 10 years).
Comparable higher yield (3.69 Mg ha') with improved quality of cotton fiber was
achieved with annual application of mineral fertilizer at the rate of NI50P100K50 kg
ha'lalong with 30 t ha'l of manure (manure only for cotton in the 4k year of
rotation). The yield was higher for 0.16 Mg ha'lin comparison with the yield (3.53
Mg ha']) of the similar fertilizer application treatment under cotton monoculture.

7. Compared to control treatment, cotton plant height was higher for 8.3 to
10.4 cm, number of sympodial branches for 0.7 to 0.9 pieces, number of bolls for
1.2 top 2.2 pieces in the first year after winter wheat+summer crop+intermediate
crop, and accordingly 12.3 to 13.4 cm, number of sympodial branches - 17 to 1.8
pieces, number of bolls —2.5 to 3.1 pieces in the second year of cotton. Improved
growth and development of cotton occurred due to positive influence of the
summer and intermediate crops grown in the short sequenced cropping systems.
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8. The yields of cotton grown in the first and second years as succeeding
crop to winter wheat, summer and intermediate crops under the short sequenced
cropping system 1:2 (winter wheat+summer crop (Soybean)+intermediate crop
(oat+green peatrye):cotton: cotton) were 3.16 and 3.24 Mg ha 1 respectively while
the yield was 3.58 Mg ha 1 with cotton grown in the first year under the cropping
system 2:1 winter wheat+summer crop (soybean): winter wheat+summer crop
(soybean) + intermediate crop (oat+green pea+rye):cotton.

9. Alfalfa grown in the alfalfa-cotton rotation exhibited superior results
with treatment #¢ [NisoPiooKso kg ha 1 of mineral fertilizer along with 30 t ha-1 of
manure (manure only for cotton in the 4™ year of the rotation) were applied in
cotton]. The alfalfa (2006) height before a hay harvest ranged from 73.1 to 91.2 cm
while green biomass and hay yields were accordingly 72.57 and 21.96 Mg ha:
with 23.6 kg ha-10f digestible protein and 106.7 kg ha-1of fodder unit.

10. The winter wheat, summer and intermediate crops included in the short
sequenced cropping systems have retained significant amount of crop residue
which had positive effects on soil nutritional status as well as growth and
development of cotton as the succeeding crop. Compared to taken together the crop
residue of both winter wheat and soybean grown as summer crop, the crop residue
of two crops mix or three crops mix grown as intermediate crop under the cropping
system with scheme 1:2 was higher for 38 to 40% (4.4 t ha') and 45 to 47% (5.2 t
ha'"]) respectively.

11. Comparable higher net income (587,750 soums ha'l) and profitability
(36.7%) were achieved with annual application 30 t ha 1 of manure under cotton
monoculture, while application N1soP100Kso kg ha 1 of mineral fertilizer along with
30 t ha-1 of manure (manure only for cotton in the 4th year of rotation) under the
alfalfa-cotton rotation enabled receiving 837,050 soums ha: of net income and
31.5% of profitability.

12. The net income and the profitability were 290,500 soums ha: and
22.1% in the first year and 301,700 soums ha-1 and 20.8% accordingly in the
second year of cotton cultivation with the 1:2 scheme (winter wheat+summer crop
(soybean)+intermediale crop (oat+green pea+rye):cotton: cotton) with higher share
of cotton in the cropping system. In the short sequenced cropping system with the
scheme 2:1 (winter wheat+summer crop (soybean): winter wheat+summer crop
(soybean) + intermediate crop (oat+green pea+rye):cotton, the net income and the
profitability of cotton production was 410,900 soums ha-1 and 28.1%.

13 To sustain and improve soil fertility of old irrigated typical sierozem
soils and to obtain high seed-lint yields of cotton with high quality of the product it
is recommended to cultivate a soybean as summer crop and three crops mix
(oat+green pea+rye) as intermediate crop in the new cotton-wheat based the short
sequenced cropping systems with 1:1; 1:2 and 2:1 schemes.

14. 1t is recommended to grow 1-yr cotton only under the short sequenced
cropping system with the 1.2 scheme (winter wheat+summer crop
(soybean):cotton:cotton, and to cultivate a cotton two subsequent years under the
short sequenced cropping system with the 1:2 scheme (winter wheat+summer crop
(soybean)+intermediate crop (oat+green pea+rye):cotton: cotton).
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