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OBIIAA XAPAKTEPUCTHUKA PABOTbBI

AKTYaJIbHOCTh TeMbl Ucc/ieqoBannid. Hacenenue Haiiei miaHeThl OCTOSTHHO
YBEIMYMBAECTCS, YTO TPeOyeT COOTBETCTBYIOIIETO YBEJIWYEHUS MPOU3BOJICTBA
npoaoBoJibcTBUs. [0 pacueraMm ydeHbIX MOTPEOHOCTh B MPOJOBOILCTBEHHOM 3€pHE
nmeHubl K 2025 r B mupe Bo3pacteT Ha 40%, TO €CTh 0XKUIAEMbIN €KETOHbIN
IPUPOCT J0JHKEH cocTaBUTh HE MeHee 2% (I"onuapos u ap., 2012).

B Pecnyb6nuke Tartapcran spoBas Msrkasg [MIIEHUIA — OCHOBHAas
IIPOJIOBOJILCTBEHHAS 3€PHOBAs KYJIbTYpa, IO3TOMY pa3padOTKa MPUEMOB MOBBIIICHUS
€€ YPOXKAUHOCTH UMEET NEPBOCTENECHHOE 3HAYEHUE ISl YCTOMYHUBOTO Pa3BUTHS BCEH
OTpaciu pacTeHHUeBOJICTBA. B GopMupoBaHUU BBICOKONPOAYKTHBHBIX arpoleHO30B
SPOBOM IIIEHULBI BAXHYK pOJb MUIPAOT COBPEMEHHBIE IIPUEMBI IOBBILICHUS
YPOKaMHOCTM W  KadecTBa CEMSH. yAOOpEHHsS HOPMBI BBICEBA, MPEINOCEBHAs
00paboTKa CeMsH.

st dbopmupoBaHuUs BBICOKOKAUY€CTBEHHBIX CEeMSH HEO0OXOIUMBI
OJIaronpusiITHBIC YCIIOBUSI BhIpallMBaHus pacTteHuil. [1o 3Tol nmpuunHe BeauKa poJib
KQKJOTO arpoTEeXHOJIOTHYECKOTO TpHemMa, B TOM 4Yucie (OHA MUTAHUS, HOPMBI
BBICEBA U MPEANOCEBHON 00pabOTKHU CEMSIH Ha YposkKail U MOCEBHBIC KaueCTBA CEMSH
APOBOU MILICHULBI. Memnsiromuecs YCIIOBHUS cpenpl, IIOCTOSIHHO
COBEPILICHCTBYIOIIMICS  COPTOBOM  COCTaB,  AQNalTUPOBAHHBI K  HOBBIM
AKOJIOTUYECKUM YCJIOBUSAM, TPEOYIOT JIOMOJHUTEILHOTO U3YyUEHHS ITUX BOPOCOB.

CrnenoBaTenbHO, KOMIUIEKCHBIC HCCIIEIOBAaHUS OCOOCHHOCTEN (HOpPMUPOBAHUS
ypokasi ¥ pa3pabOTKa MPUEMOB arpoOTEXHUKH B IEJISIX YIYUIICHHUS Ka4eCTBEHHBIX
XapaKTEPUCTHK CEMSH SIPOBOM MINCHUIIBI SIBISICTCS aKTyaJIbHOW MpPOOJIeMON st
arpomnpOMBIIIIEHHOTO KoMiiekca PeciyOmka TaTapcras.

Crenenb pa3padoTaHHOCTH TeMbl. V3ydeHneMm BOmpocoB (popMuUpOBaHUS
BBICOKOITPOAYKTUBHBIX AarpoL€HO30B HA IIOCEBax SPOBBIX 3E€PHOBBIX KYJIbTYp B
Cpennem IloBOMKbE 3aHUMaINCh MHOTHE OTEUECTBEHHBIC YUYEHBIE B Pa3HbIC TOJBbI.

K.I'. [llamcytaunoBa, 1970-2001; P.C. Ilakupos, 1980-2010; M.A. T'aiicun, 2009;



M.®. Amupos, 2018; B.I'. Bacun, 2018 u ap. pazpabaTbiBajii MPUEMbl TPUMEHCHHUS
ynoopenuii. A.Il. Koxemsikos, 2004; A.H. Kuminukatkuna, 2011; JL.I'. 3axaposa, 2015;
B.M. IlaxomoBa, 2015; JI.3. Kapumosa, 2016; M.X. lllapadytaunos c coast., 2018 u
Jp. pa3pabaThiBald BOMPOCH WHOKYJALMH W MPUMEHEHUS CTUMYJSTOPOB POCTA,
MUKPOIJIEMEHTOB U JIPYTHMX XUMHUYECKHUX MPENapaToB JJIs MPEANOCEBHON 00pabOTKH
CEMSIH SIPOBOM MIIIEHUIIBI.

Bmecte ¢ TeM, KOMIUIEKCHBIX HCCIEAOBAHMI MO HW3YYEHUIO BOIPOCOB O
MOBBIIIEHUH YPOXKAHHOCTH HA OCHOBE MOJIYYeHUH KaUYECTBEHHBIX CEMSH, YI0OpEHU U
IPEINOCEBHON O00pabOTKM CEMSH M3y4Y€Hbl JOCTATOYHON CTENEHHU, YTO OINpeAeisieT
HEO0OXOAMMOCTb MPOBEACHUS COOTBETCTBYIOIIUX MCCIIEIOBAHUN.

Henb u 3agaum uccaenoBanusa. PopMuUpoBaHNEe ypoxKas SpOBOMl NIICHULIBI
copra «MombI3» NpH BO3/ETBIBAHIH €€ HA CEMEHHBIE IIeH HAa OCHOBE NPHMEHCHHUS
pa3IUYHBIX HOPM BBICEBA, YPOBHS MUHEPAIBHOIO MUTAHHUS M COCTAaBa XMMHUYECKHX
penaparoB JIsl MPEIOCEeBHON 00pabOTKMU CeMsIH.

JInst peanu3anyy MOCTaBICHHOM LIENU PEIaIuCh CIEAYIOIUE 3a1a4Hu:

1) BBISIBUTh ONTUMANBHBIA (OH TUTaHUSA pacTeHUud a1 (POPMUPOBAHMS
BBICOKOIIPOIYKTHBHBIX arpoLICHO30B APOBOH TIIIEHHIB cOpTa «Homby;

2) onpenenuTh BIUSHUE HOPM BbICEBAa Ha (DOPMUPOBAHUE ypoKas U MOCEBHBIX
KAyeCTB CEMsH SPOBOH MIIEHHIIBI copTa «Mommby;

3) u3yuuTh OCOOEHHOCTM pOCTa MW  pPa3BUTUSA TOTOMCTBA  CEMSH,
MPOU3BEJECHHBIX Ha pa3HbIX (OHAX MHUTAaHMS, HOPMAX BBICEBA WU TOJ BIUSHUEM
IpenaparoB MPH MPEANOCEBHON 00paboTke CeMsIH;

4) JlaTh SKOHOMHYECKYIO W DHEPIreTHUCCKYI) OICHKY 3(P(PEKTUBHOCTH
PEKOMEHyEMbIX IPHEMOB arpOTEXHOJIOTHH.

Oo0bekT ucciaegoBanns. OOBEKTOM HCCIEIOBAHHUM SBISIOTCA TOCEBHI APOBOU
MSTKOM HIIEHHIBI copTa «ommbi3y.

IIpeaMer ucciaenoBanus. VccinenoBanus B ONBITAX IO OLEHKE YPOKAWHOCTH
U MOCEBHBIX KAaYECTB CEMSIH MPU MPUMEHEHUM yIOOpEeHMI, pa3HbIX HOPM BbICEBA U

00paboTKe ceMsH Tepe;] TOCEBOM.



Hayunasn wnoBu3na. Ha cepweix necHpix mouBax PecmyOGiauku Tartapctan
ONpENICJICHbl  ONTUMAJIbHbIE HOPMBI  BbIC€Ba, (OHBI MHUTAHUA U MPUEMBI
IpEINnoCeBHON 00pabOTKM ceMsSH OO0bEeKTa HCCIe0BaHUM, oOecrneynBarone
nosiyderue 3,0 T 3epHa ¢ OJIHOTO I'eKTapa C BHICOKMMH YPOKalHBIMU KaueCTBaMH U
IIOCEBHBIMU CBOMCTBaMH. JlaHO HaydyHOE€ OOOCHOBAHHME BIMSHUSA OTACIIbHBIX
TEXHOJIOTUYECKHUX MPUEMOB HA TIPOJYKTUBHOCTH MOTOMCTBA SPOBOM MIIIEHUIIBI COPTa
«HonapI3».

MetonoJsiorusst ¥ MeTOAbl HCCaeAOBaHMI. MeTononorus wucciaeqoBaHu
OCHOBaHA Ha U3YYCHUE HAYyYHOM JUTEPATyphl OTEYECTBEHHBIX M 3apyOeKHBIX
aBTOpOB. MeTonbl HCCIEIOBaHUN: TEOpEeTUYeCKoe — 00paboTKa pe3ysbTaToB
UCCIIEOBAHUM METOJAaMU CTATHCTUYECKOIO aHalIu3a; SMIIMPUYECKHE — IIOJIEBBIE
OTIBITHI, TPAPUUYECKOE U TAOIMYHOE OTOOPAKEHUE MOTYYECHHBIX PE3yJIbTaTOB.

OcHOBHBIE M0JI02K€HN I, BBIHOCHMbI€ HA 3AIIUTY:

-3aKOHOMEPHOCTH pOCTa M  Pa3BUTUA PACTEHUU  (POTOCUHTETUUECKOM
JEATeIbHOCTH  PACTEHUM SIPOBOM MIIEHUII B 3aBUCUMOCTH OT IPUEMOB
BO3/ICJIBIBAHUS;

- YPOXKaHOCTb, NTOCEBHBIE KAUYECTBA CEMSIH, RJIEMEHTHI CTPYKTYPhI ypoOxKasl B
3aBUCUMOCTH OT (pOHA MUTAHMSI, HOPMBI BbICEBA U MPEANIOCEBHON 00pabOTKU CEMSIH;

- DKOHOMUYECKasi 1 dHepreTrudeckas 3h(HEKTUBHOCTh TPUEMOB BO3ICIIBIBAHUS
SPOBOIT TIIEHHIBI cOpTa « oM IBI3Y.

IlpakTuyeckass 3HauMMoCTb. Pa3paboTaHHblE 3JEMEHTHl TEXHOJIOTHUU
BO3/C/IBIBAHUS  SIPOBOI MINGHHIBI copTa «MOMgpi3» MO3BOIAIOT — OBBICHTD
YpOXalHOCTh M MOCEBHbIE KauecTBa ceMsiH. [IpubaBka yposkailHOCTH K KOHTPOJIO
nocturaer 0,8-0,9 1/ra.

OO6paboTka cemsiH mepes moceBoM 0akoBoi cmeckto Kunrto Jlyo + XKYCC- 2
CroCOOCTBYET YBEJIMUCHHIO cOopa 3epHOBOM npoaykiuu Ha 0,38-0,51 1/ra, a Kunto
Hyo+Ansour — na 0,42-0,54 t1/ra. OAHOBPEMEHHO YBEIMYMBAETCS BBIXOJ
KOHJIUIIMOHHBIX ceMsiH Ha 12-22%, a ko3 PuIueHT pa3MHOKEHHS JIOCTUTAeT

MaKCHMaJILHOM BeJn4uHbI — 12,6-13,8 exn.



ArpoTexHudecKue IIPUEMBI BBIPAILBAHUS BBICOKOIIPOYKTUBHBIX
arpoll€HO30B SIPOBOM MIIEHUIIBI MPOILIM MPOU3BOJCTBEHHYIO MpoBepky B OO0
«Xaepbu» Jlammeckoro MyHHNHmaneHOoro paitona PT wu  moarBepamim
3 PEeKTUBHOCTD pa3pabOTaHHBIX MPUEMOB (aKT UCTIBITAHUMN MPUIIaraeTcs).

Crenenb AOCTOBEPHOCTH pe3yJIbTaTOB HCCJIeIOBAHM .
OKCIEpUMEHTAJIBHBIE  JTAHHBIC, IIOJIy4YEHHbIE B  pE3yJbTaTe  TPEXJIETHHUX
UCCJIENOBAHUM C TPUMEHEHUEM COBPEMEHHBIX METOJOB IIOJIEBOIO  OIIBITA,
MaT€MaTUYeCKOro  aHaju3a W MOJIOKHUTENbHbIE  pe3yJbTaThl  ampoOaruii,
IPOBEJCHHbIE B NPOU3BOACTBEHHbIX ycioBusX B OO0 «XaepOu» JlauieBckoro
MyHununansHoro panona PT B 2018 roay, mo3BossitOT CyIUTh O BBICOKOM CTEIEHU
JIOCTOBEPHOCTH TOJyYE€HHBIX PE3YJIbTaTOB.

Iyoaukanuu. ITo Teme auccepraiuu onyOIMKoBaHO 8 Hay4HbBIX padOT, B TOM
yucie 4 cTaTbu B PELEH3UPYEMBbIX KypHanax, pekomeHayeMbix BAK Poccuiickoii
denepanum.

Crpykrypa M 00bem guccepranmu. JuccepranmoHHas padoTa U3J10KEHA Ha
155 cTpaHuIaX KOMIBIOTEPHOTO TEKCTa, COCTOUT U3 BBENICHMUS, 4 IJ1aB, 3aKIIOUYCHUS,
NPEIIOKEHUI MPOU3BOJCTBY, CIHUCKA JUTEPATYPHI, IPOAHATU3UPOBAHHON MO TEME
nuccepraiu. Bxmtowaer 50 Tabmun, 6 pucyHkoB, 21 mnpunoxenuii. CHHCOK

JUTEPaATypbl COAEPKUT 243 HAMMEHOBAHUS, B TOM YHUCJE 22 Ha NHOCTPAHHOM S3bIKE.



I'JIABA 1. OB30P IUTEPATYPbI
1.1 ®dopmupoBaHme ypo:Kasi M IOCEBHbIX KA4eCTB CEMSIH IPOBOil MIIIEHUIBI IPU

NpUMeHEeHUuH yA00peHuil

YnoOpenue sBIAE€TCS OJHUM W3 JEHCTBEHHBIX CPEICTB  IOBBIIICHUS
MPOYKTUBHOCTU M KaYECTBEHHBIX MOKa3aTenei 3epHa. M3yuenuto poiu ynoopeHuit
U XapakTepa ero BIUSHUS Ha KaueCTBEHHBIE MTOKA3aTeNU 3epHA MIIICHUIBI OCBSIIEHO
orpoMHoe kosndecTBO pador (MuneeB wu ap., 1989; Ucmarwnos u ap., 1997,
TananoB, 2003, I[MaiixytnunoB, 2004, Xangees u jap., 2010, Cepxano, 2013,
CepykaHoB u 1p., 2013; Amupos 2013; 2018).

SIpoBast mIeHuIla OTHOCUTCS K KYJbTypaM KOPOTKOTO Mepuoja MoTpeOIeHus
MUTATEIbHBIX BelecTB. [0 KOJOIIeHUs MOTJIOMIaeT OKOoJo 3/4 a30THOM MHIIH,
cToyibko ke Qochopa u noutu 9/10 xamus (IllamcyrmuunoBa u ap., 2001). Ha
JIEPHOBO-TIO/I30JINCTON  CPETHECYTVIMHUCTON TouBe HeuepHo3emMbs € BBICOKUM
cojiep>kaHreM ToABWXKHOTO ¢ochopa, ycTaHOBIEHA BbICOKas dS(PGHEKTUBHOCTD
MUHEpaIbHBIX YAOOpPEHWI, BHECEHHBIX IMOJ SPOBYIO mueHuny MockoBckas 35
(BepkyTtosa, 2002).

Ha opomraembix CBETJIO-KAIITAaHOBBIX M KAaIITAHOBBIX IOYBAaX B YCJIOBHUSX
[ToBokbst  (ochopubie ymoOpeHus oxazanuch SOPEKTUBHBIMUA TOJBKO TIPH
BHECEHMH C a30THBIMM MUHEPAJIbHBIMH  yIOOPEHUSMHM U TPU  HUBKOHN
oOecrieueHHOCTH (ocaramu mMouB, a KajluiHbIE YAOOpPEeHUs BOOOLIE HE Jaiu
npubaBky yposxkaitHoctu 3epHa (ITocmenos, 2009).

IToka3aHo, 4TO Ha BBILIECIOYECHHBIX YepHO3eMax TarapcraHa Ui SpOBOU
MIIIEHUIBI ONTUMATBHBIMU J03aMu yaoOpenuit siBisiercss NooPgoKgg. lpu BHECEHMH
TaKUX 703 YOIOOpEeHHUH ypoKaltHOCTh yBeIuuMiachk ot 5,7 a0 8,5 u/ra (Jlomako u ap.,
2002).

B ycnoBusx Ilpenkambs PecniyOamku Tatapcran Ha cephix JECHBIX MOYBAX IO
cpaBHeHHIO ¢ pekoMeHayeMbiMu HopMaMH (NgoPssKys), BHecenuwe ynoOpeHui,

PaCCYUTAHHBIX 0aJaHCOBBIM MCTOAOM [JId IIOJTYYCHUA 3udr 3€pHa C TI'CKTapa



obecrneumiii MaKCUMAaJIbHYI0 OKYIaeMOCTh (COOTBETCTBEHHO OT 6,3 710 8,2 KI/KT) |
YPOXKAWHOCTH SIPOBOM MIICHUITBI cocTaBuia 3,97-4,25 1/ra (Cepxanos u ap., 2013).

TpexneTHue ombITHl 30HANBHOTO WHCTUTYTA 3emutenenusi CeBepo-Bocrtoka
CBUJIETEIBCTBYIOT, YTO BHECEHHUE TOJHOTO MHUHEPAJIBHOIO YyIOOpEeHHs BO BpeMs
BeCeHHUX padoT u3 pacuera NysPgoKys moBbITIAIOT ypoKallHOCTE SIPOBOM MIIIEHUIIBI
Ha 0,86-0,89 T/ra, mpu TOM, 4YTO ypOXKalHOCThH 0e3 ymoOpeHui coctasisia — 1,05-
1,47 t/ra (Kapaxkyies, 2007).

Pabotel, mpoeaennsie K.I'. IllamcyrnunoBoi, @.II. IllaiixyTauHOBBIM B
teuenue nsatu et (1982-1986 rr.) B ycnoBusix yueOHOro xo3siictBa Kazanckoro
CXMU, cBUAETENBCTBYIOT O TOM, UYTO BHECEHHE PEKOMEHAYEMBIX /03 YyI00peHui
(NgoPssKgs xr n.B./ra) Ha JEpHOBO-CPEAHENOA3OJMCTON IIOYBE OOCCICUHMBAET
MPOJIYKTUBHOCTh sipoBoi mmeHunsl 2,01 T ¢ omHoro rekrapa. [lpupoct mo
CpaBHEHHMIO ¢ Hey00peHHbIM PpoHOM — 0,327/ra.

OTaenbHO MPOBOAWINCH HUCCIEAOBaHMUS MO  OIEHKE A(DPEKTUBHOCTH
WCITOJIb30BAaHUS MUHEPATLHBIX YIOOPEHHH MO Pa3InIHBIM COPTaM SPOBOU MIIICHHUIIHI.
Tak, ombitel A.K. Bepmmnuna, E.M. Bepmmnaunoit (1980) mnokaspiBaroT, uTO
BHeceHue ynoopenuit B 103ax NgoPsoKsg Ha BhINIEIIOUEHHBIX YepHO3EMaxX 3aliaIHON
YacTU JIecoCTenu 3aypaibsi OOECIEeUMBAET TMOBBIIIEHUE YPOXKANHOCTU SPOBOM
nmeHulsl y copta Becna ¢ 2,4 1o 2,91 1, a y copra CapatoBckas 29 ¢ 2,46 no 3,04
T/ra.

[Mposenennsie P.X.  AOmpamutoBeiM  (2003) oOmBITBI B yCIOBHSX
OpenOyprckoit  obnacT Ha  BbIIENOYeHHOM  4YepHozeme (1985-2000 rr.)
MOKa3bIBaIOT, 4TO ya00peHust B n03¢ NysPegoKys moBeicHIO yposkailHOCTH spoOBOM
neHuIs! 10 1,95 T ¢ 1 ra mo cpaBuenuto ¢ 1,51 1/ra Ha pone 6e3 ynoOpeHwii.

Cornacno padoram T.3. [laBnetmmna (1999) Ha BBIMIETOYEHHBIX YepHO3EMaX
B ycinoBusiXx 3akaMbs PecrnyOmuku Tartapcran BHecenue yaoOpenmii (NgoPgoKeo)
MPUBEJIO K TOBBIIMICHUIO ypoxkailHOCTH sipoBOM mmeHunsl Ha 0,28 T/ra, npu

ypoxkaitHoctu 1,93 1/ra 6e3 ynoopeHui.
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B pe3ynabTaTe MHOTONETHHX HCCIEAOBAHUM BBISIBJICHA POJb OTIEIBHBIX
KOMITOHEHTOB MHUHEPAJIHHOTO THUTAaHUS B pa3BUTHU pPACTCHUH, B TOM YHCIIC
oTmpeeneHpl T¢ (GOPMBI COSAMHEHHM, B KOTOPHIX MUHEPATHHBIC dJIEMEHTHI JOJIKHBI
MOCTYIaTh B pacTeHus. Ho ¢ Hay4yHO-TIPaKTUYECKON TOUYKU 3pEHUSI OCOOCHHO Ba)KHO
OIICHUTHh YPOBEHb 00CCIICUEHHOCTH M TOTPEOJICHHSI MAaKpO- U MHKPODJIEMEHTOB TIPH
UCIIOJIb30BAaHUU PA3JTMYHBIX COBPEMEHHBIX BUIOB YA0OPEHUM.

[To pe3ymbTaTaM HcCIEOBAaHUN aMEPUKAHCKUX YYCHBIX, CPEIH MHOXKECTBA
(aKTOpOB MOBBILIEHUSI YPOKANHOCTH TaKHX, KaK yJ0OpeHus, repOHLIMIbI, ceMEHa,
MOTOJIHBIC YCIIOBHSI W T.J., HauOojblnas noyis npubaBku (41 %) npuxoaurtcs Ha
ynooperus. Hewmerkwe wucciemoBaTe CYWTAOT, YTO MPUMEHEHHE YIOOPCHHMA
OTIpeJIeIISIET TOJIOBUHY TpHUpocTa ypoxaiHocTH. DpaHily3ckue ydeHble MPUILIH K
BBIBOJIY, UTO yI00PEHUS MOBBIIIAIOT YPOBEHB ypokaitHocT Ha 50-70%. DTu naHHbIe
MOATBEPKIAIOTCAMPAKTHYCCKON JEATETHPHOCTRIO arpapHOro IMPOW3BOJCTBA, KaK B
Poccuiickoit @eaepannu, Tak U B CTpaHax OJUKHETO 3apyOeKbs.

YpoBeHb  HCNONB30BAaHUA  MHUHEPAIbHBIX  YAOOpPEHH 3a  MOCIEIHUE
TMECATUJICTHS 110 CTpaHaM 3amagHoW EBpOmbBI  xXapakTepu3yeTcs CIAeAYIOIIUMHU
JAHHBIMU: CpEJHHE HOPMBI BHeceHMs ynoOpenuii B Humepmannmax coctaBuiau 570
Kr/ra A.B., B BenmukoOputanuu 365, Bo @panmmu2/7, B 'epmanun 238 kr/ra 1.B., a
YPOKaHOCTh 3€PHOBBIX B 3THUX CTpaHaX COOTBETCTBEHHO aocturia 83, 73, 71, 63
1/ra. B te e roasl B Poccuiickoit denepaiiiu BHOCUIOCh TOJIBKO OKOJIO 50 Kr 11.B.
NPK Ha 1 ra. (OKyuenko,2009)

[To oreHKe SKCHEPTOB, B HAIICH CTpaHE M3-3a HEBHICOKOTO YPOBHS BHECCHUS
Pa3IMYHBIX BUIOB YIOOPESHMM, KaXKIBIH TOJ HeIomomydaroT npuMepro 100 MIH TOHH
pacTEHUEBOAUYECKON TpoayKiuu. Eciu mepecunTarh Takoi 0O0bEM MPOMYKIIMH IO
[[IeHaM Ha 3epHO, TO TOCYJAPCTBO HEIOMOIyYaeT MPOJOBOJIBCTBUS HA CYMMY CBBIIIIE
10 mupa pomnapoB (Anexus, 2006).

[To pesynpratam Ttpexiaerux ombiToB (2003-2005 rr.) B ycioBusax OIIX

«entpansnoe» HIIO «CemenoBon» TarapcraHa Ha cepbixX JIECHBIX IMOYBax MpuU
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BHeceHuu ynoopenuit N1,,PoKi37 mpupoct yposkaitHocTu stumenst coctaBuit 1,09t npu
yposkaitHocTH 1,600 T ¢ 1 ra 6e3 ynoopenwuii (biioxun, 2006).

[I.U. Anemenxo (2009) ormeuaer xopommmii 3(h(EeKT OT BHECEHHUS a30THBIX,
bochopHBIX U KAIMWHBIX YIOOpEHUU MOJ SPOBYIO MIICHUILy HA CEPBIX JIECHBIX
noyBax M BBINIETIOUYEHHBIX YepHo3emax PecnyOnuku Tarapcran. st oCHOBHOIO
BHeceHHsT aBTOP pekoMeHAyeT NgoPeo-goKso.60, Takas HOpMa IMO3BOJIIET TOJydYaTh
ypoXkalHOCTb 2,3-2,5 T 3€pHa C OAHOTO IreKTapa.

U, TeM He MeHee, B YCIOBHUSAX KaXKJOTO KOHKPETHOTO XO3SHCTBa BHOCHMBIE
70361 YAOOPEHMH 11e7Ieco000pa3Ho YTOYHATh B 3aBUCHMOCTH OT TakuX (paKTOPOB, KaK
YpOBEHb arpOTEXHUKHU, TUIAHOBAs YPOKaWHOCTh, IMII00poaMe ouB. VMerommuecs: Ha
CETOJHSIIHUMN JIEHb PEKOMEH AU 10 UCIIOJIb30BAHUIO YIA0OPEHUN CTPaJatoT PsaoM
HEJI0OCTaTKOB TAKUMHU, KaK:

- HC YYUTHIBAIOT BEIMUMHY TUTAHUPYEMOH YPOKaHHOCTH;

- TOMpaBOYHbIE KOA(D(PUIIMEHTHI, UCMOIb3yeMbI€ MPU pacdeTax, SBISIOTCS
BeChbMa MPUOIN3NUTEIBHBIC;

- He Bceraa OepeTcst BO BHUMAHHE MPEIICCTBEHHUK;

- peIKo, KOT/Ja YYUTBHIBACTCS TOCJEICTBUSI OPTaHUYECKUX M MUHEPAIbHBIX
y100pEeHHU.

Od4eBUIHO, YTO OMpPEAESICHUE 103 BHECCHUS YIO0OPEHUHN AKCIIePUMEHTATBLHBIM
MyTeM, T.€. 4Yepe3 MOJIEBbIE OMbBITHI, MPEJCTABISAET COO0H TPYJAOEMKHUI MPOIIECC, U €T0
OCYIIECTBJICHUE 3aTPYIHAETCS IO Mepe MHTCHCU(PUKAIIUKU arpapHOTO MPOU3BOJICTBA
(Anemenko, 2009).

Eme B Hauane XX Beka HeMeukuid yuenblii I'. Barnep (1901) BeiaBUHYT Hi€t0
OTpEeIeNIsITh HOPMY BHECEHHS YJIOOpEHMI HE TOJHLKO Ha OCHOBE pPE3yJIbTaTOB
TIOJICBBIX OIBITOB, HO M HAa OCHOBE OMPECICHUS BBIHOCA M3 IMOYBBI IMUTATEIHHBIX
71eMeHTOB ¢ ypoxaeMm. A. A. Macnosoi, T. M. Hanexnuneim, B. C. [leHucbeBckum
(1937) ObLT TIpeIOKEH HECKOIBKO MHOM IOJX0JI, 8 HUMEHHO METOJ AJIEMEHTApHOTO
OaylaHca yCBOSIEMBIX PACTCHHUSMH TTUTATCIIbHBIX BEIICCTB B CHCTEME IIOYBA —
pacTteHue — yaoOpeHue. DTOT METOJ BbI3Bal 3HAUYUTENIbHBIA MHTEPEC Y YUYEHBIX-

AIrpOXUMHKOB, U OHU HPUTIOKHUIIN MHOTO CTapaHI/II\/‘I JJIA €10 I[&HbHGﬁHICF O pa3BUTUA

(BuranmmuH, 1987, 2001).
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Hayunble wuccrnenoBanus B JaHHOW OOJacTH MPUBEIM K BO3HUKHOBEHHIO
OOJIBILIOTO KOJIMYECTBA PACUYETHBIX METOJIOB, KOTOPHIE HCIOJB3YIOT CaMble pa3HbIC
MOAXOMABI JUIsl ompenencHus d(PPEKTUBHBIX 703 yAOOPEHHH C IEIbI0 TOTyYCHHUS
HAMEUEHHOT0 YPOBHSI ypoxailHOocTH. M OGOJIBIIMHCTBO U3 HUX MpPeIyCMaTpPUBAIOT
NPUMEHEHUSI JaHHBIX O BBIHOCE NUTATENIBHBIX JJIEMEHTOB C YpOXKaeM, a TaKKe
JTAHHBIX 00 WCIOJB30BAHMH TMUTATEIBHBIX JJIEMEHTOB W3 TOYBHI U W3 YAOOPCHHIA
(Karomos, 1977).

Psn aBtopoB, B Tom umcie B. A.Jlemun (1981), B.B. Komenses (2013)
MpeaIaraloT OIECHUTh NOTPEOHOCTh KYJIBTYPHBIX pPAcCTCHUH B yIOOPEHHSIX TIO
OMOJIOTUYECKOMY BBIHOCY MUTATENIbHBIX 2JIEMEHTOB Ha €IMHUILY YPOKAHOCTH.

Eme B 1963 r. /. H. [IpsHUIIHIKOB B CBOCH cTaThe «YPOXKal M yIoOpeHHE»
MOoA4YEepKUBAI HEOOXOJUMOCTh TTOKOHYUTH C HETMIOMEPHOW JEPUIMTHOCTHIO OajlaHca
o a3oty, gocdopy, kanuto. {1 3Toro oH npeasiarail HE IPOCTO YUUTHIBATH BHIHOC
MUTATEIBHBIX JIEMEHTOB, HO U MOCTPOUTH TaKOM OanaHc, Tie ACPUIUT IEMEHTOB
MUTAaHUS CBOJAUTCS K MHUHHMAJIBHBIM pa3MepaM, TPH KOTOPBIX JTOCTHUTACTCS
MPEKPAILIEHUE U3BECTHOTO Tpeeia ucromenus noussl. [. H. [IpssHUuIIHUKOB cunran,
YTO UTHOPUPOBAHUE ITOTO YCJIOBUS HE TIO3BOJIUT JOCTUYL YCTOMUMBOTO TIOBBIIICHUS
YPOKalHOCTH.

B nenom, Touno nmogoOpanHas METOJMKA PacyeToB HOPM yJIOOpEHUI TOJKHA
CTPOTO COOTBETCTBOBATH II€JIM, JJIi YE€TrO PACCUUTHIBAETCA OajaHC MUTATEIbHBIX
BemectB. C  OTOM  TOYKKM  3pEHUST  OCOOBIM  HWHTEpPEC  MPEJCTaBISIOT
DKCIIEPUMEHTAJIbHBIE Pa0OTHl MO OMPENETCHUI0 CIOCOOOB pacueTa MHHEPaTbHBIX
ynoopennii A.A. 3uranmuna (1983), B.M. Makaposa (1994), B.H. ®omuna (1999),
T.3. Haenermmuua (1999), Hlakuposa P.C. (2001), W.II. Tamanora (2005), M.®.
Ammuposa (2005).

B nenom meton moctpoeHus GajaHca MUTATEIbHBIX AJIEMEHTOB MPAKTUUYECKU
BCETJa YYUTHIBAET KOA((UIIMEHTHI HCIOJIB30BAHUS MUTATEIBHBIX JJIEMEHTOB U3
BHECEHHBIX yI0OpeHuil U mouBbl. Kpome 3TOro, y4uTHIBAIOTCS AJIEMEHTHI MUTAHMS,
MOCTYIUBIINE ¢ aTMOC(HEPHBIMH OCaTKaMH, a TAKKE€ BBIHOC YIOOpEHUH C yposKaeM.

Takoil 0oAHOBpEMEHHBIN YUeT MO3BOJSIET HanboJee TOYHO ONpPENEIUTh MOTPEOHOCTh
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CEJIbCKOXO3SIICTBEHHBIX KYyJIbTYyp B ynoOpenusax (3uranmms, 2001; IlockimaHos,
2006).

OmHUM U3 TJIaBHBIX YCIOBHM SIBJSETCS pacdyeT ONTUMAILHBIX 103 yI0OpeHUi
JUISl TIOJy4E€HUSI 3aJJaHHOTO YPOBHSI YPOYKAMHOCTH, MPU 3TOM PACCUMTAHHBIE JO3bI
JOJDKHBI ~ HauOoJiee TOJHO  YAOBJIETBOPSITH MOTPEOHOCTh  PACTCHHU, OBITH
pEHTa0ENbHBIMA C TOYKM 3pPEHHUSI MPOU3BOJMMBIX Ha YIOOpeHus 3aTrpaT U UX
HauOOJIBIIIEH OTMAaYu Ha EIUHUIy BHOCHUMOTO YyIOOpCHHS, a TakKe CBOIUTH K
MUHUMYMY BO3MOKHO€ OTPHUIATEIhLHOE BIUSAHUE HA OKPYXKAIOIIYyI0 Cpeny
(L atixpa3zues, 2009).

Kak ortmeuaer, 3uranmmn A.A. (2001), nHauOosiee NpPU3HAHHBIMU U
pacrnpoCcTpaHEHHBIMU B HACTOSILIEE BPEMS SIBIISIFOTCS JIBA METO/IA ONPEACIICHUS] HOPM
y100pEHHUIA:

- 110 0aJJaHCOBOM CXEME;

- 110 30HAJIbHBIM PEKOMEHIALINSIM.

Cotrpynuuku  benopycckoro  Hay4yHO-MCCIEIOBATEIBCKOTO  WMHCTUTYTA
MOYBOBEJICHUSI W arpoXUMHUH TMpejyiararoT paspadarbiBaTh OanaHC yAOOpEeHHM C
Y4E€TOM CTPYKTYphl CEBOOOOPOTOB M THUIIOB IIOYB HA OCHOBE CPEIHETO/IOBBIX
BBIHOCOB AJIEMEHTOB MUTaHUA JJI pa3HbIX YpoBHeH ypoxaiiHocTu (KymnakoBckas,
1975).

ABTOpBI  HCCIIEIOBaHMM, CBSI3aHHBIE C MPOrPAaMMHPOBAHUEM  YpoOKas
(Buranmun, [lapudymnmun, 1974; latunos u ap., 1980; Illesenyxa, 1986; B.H.
domun, 1996, 1999), rnaBHOe BHUMaHHE YIACISIOT OnpeaeacHuo 3h(HEeKTUBHBIX 103
yA00peHUi, pacCCUMTaAaHHBIX HA OCHOBE OAJIaHCOBOTO MeTo/1a. Tem He MeHee, CleayeT
OTMETHUTh, UYTO OaJaHCOBBI METON Oa3upyeTcss Ha HEKOTOPBIX HE COBCEM
00OCHOBAHHBIX JOMYIIECHUSNX, YTO, BO-TIEPBHIX, 3aTPYIHSICT €r0 MCIOJIh30BAHUE HA
COBPEMEHHOM JTare, CHIKaeT ero 3¢G@(EKTUBHOCT, U B CHJIY ATOTO TpeOyeT ero
ycoBepiieHcTBoBaHus (3uranimud, 2001).

bamancoBslil MeTo pacuera /103 yI0OpeHU TpUMEHSIETCS B psijie cTpaH. Tak

oH npumensiercs B 'epmanuu, B [Tonbme (Cruba, 1975; Hageman, 1980), npu stom
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YUUTHIBAIOTCS 3aMachl B MOYBE, JOCTYIHBIE ISl PACTEHUM, MTUTATEIbHBIX BellecTB. B
PymbiHMM, Hanpumep, 103k YIOOpEHWUN PACCUMTHIBAIOTCS HAa HAMEUYCHHYIO
YpOXKafHOCTh C YYE€TOM BBIHOCA NHUTATEIbHBIX JJIEMEHTOB, 3amaca Tymyca H
SJIEMEHTOB NMUTaHMs B MOYBE, a TakXke dKoHoMmMHuueckux ycioBui (Crisan, Tanase,
Otiman, 1974).

Baxxno 3aMeTuth, 4YTO NpU NPUMEHEHUM OaTaHCOBOTO METOJa pacyera
3¢ (GEeKTUBHBIX 03 YIOOpPEHHI HCIONB3YIOT pa3jMyHble 3HAYEHHS BBIHOCA U
3Ha4YeHUs KOA(PPUITUEHTOB UCTIOIB30BAHMS PACTCHUSIMHU MUTATEIBHBIX JIEMEHTOB U3
ynoopennit u u3 noussl (Karomos, 1993). OnHako nenecoo0pa3Ho mpu MPOBEACHUU
moMOOHBIX pacyeToB HCIOJB30BaTh 30HAJbHBIC JaHHBIE, YTO OOYCIOBJICHO
3aBUCUMOCTBIO  BEJIMYUHBI  TMOTPEOJICHWS  MUTATENBHBIX  BJEMEHTOB  OT
BUIOBCEIIbCKOXO3IHCTBEHHBIX KyJIbTYyp (3uranius, 1985; 2001).

3acmy’KMBalOT ~ BHHMAaHHE  JKCIEPUMEHTANbHBIE  HCCICNOBAaHUS  TIO
onpeneneHuo 3PQPEeKTUBHBIX /103 YIOOpEHH MOJA IUJIAaHUPYEMYIO YPOKAMHOCTH
(Buranmun, [apudymmmna, 1991). Ceoit Bkiian B pa3pabOTKy 3TOTO METO/Ia BHECIU
takke M.K. KaromoB (1993), P.P. AGapammrto (2014). Crneayer OTMETHThH
CII0)KHOCTh M TPYJIOEMKOCTb TTOJTOOHBIX PacueTOB.

B Hacrosimee Bpemsi pa3pabOTaHO CHEIHAIbHOE MPOTrpaMMHOE oOecredeHue
JUIsL TIPOBEJCHHS PACUYETOB IO OMPEIEICHUI0 ONTUMAJIBHBIX HOPM, CPOKOB H
crioco00B BHECEHHUsl yM0OpEeHHi, KOTOpOEe YYHUTHIBAET MAKCHMalIbHO BO3MOXKHOE
qrciio (PaKTOPOB, BIUSIONIMX HA MPOIECC MHUHEPATHHOTO MUTAHHS PACTEHUN W Ha
YPOKAHHOCTH CeIbCKOX03sicTBeHHBIX KynbTyp (Kuprommun, 2000).

NmeroTcst psim JaHHBIX O BJIMSHUM YyJIOOpEHWI Ha TOCEBHBIE KadecTBa U
YPOXKaHbIE CBOMCTBA CEMSH.

B ycnoBusix [ansHero BocToka a30THbIE yHOOpEHMs TMOBBICHMIM SHEPIHIO
npopactanusi ceMmsiH. C TOBBIIIEHUEM J103 a30THOTO y/no0peHus 3P GeKTUBHOCTh UX
nerctBus yBennuuBaercs. CeMeHa, mony4yuBiime a3oT U ¢Gochop B COOTHOIICHUH
1,5:1,5, umenu BBICOKYIO SHEprHto npopactanus (Amnemienko, 2009).

B ycnoBusix OGorapsl crenmHoro 3aBoiikbs BHeceHue B 1OUBYNgoP120Kgo

CrocoOCTBOBaIO (OPMHUPOBAHUIO CEMSH NIICHUIBI C HAWIYYIIUMHU ITOCEBHBIMU
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KauecTBaMH: cujia pocta — 83 %, nmabopaTopHas BcxoxkecTb — 95 %, sHeprus
npopactanus — 91 % u macca 1000 3epen — 39,0 rpamma (ButkoBckuii, 1980).

Uccnenosanmsamu K. AbpamoBa, H.A.)Kykoa (2004) ycraHOBJICHO, YTO
BHECEHHE MUHEPAIbHBIX YAOOPEHUI MPUBENO K HEKOTOPOMY CHUKEHUIO SHEPTUU
MIPOpPACTaHUSI CEMSIH, & CEMEHA, BBIPAILICHHBIC MPU MOJHOM MUHEPAJIbHOM MHUTAHUH,
XapaKTEepU30BAJIUCH IMOBBIIIEHHON MTOJIEBON BCXOKECTHIO.

B omnpiTax, npoBeneHHBIX B YCIOBUAX KpacHOAPCKOW JECOCTENH, BBIABICHO
NerucTBUE a30THBIX U (GOCHOPHBIX YyIOOpEHH Ha OHHEPTUI0 MPOpACTaHUA W
BCXO0XKeCTh BhIpanieHHbIX ceMsiH (Konecusk, 2005).

ITo nannbiM U.A. Taiicuna (2004), npu ONphICKUBAaHUM SPOBOM MILEHULIBI B
daze kosomieHus pactBopoMm mMoueBUHBI (12-15 kr Ha 100 1. BOJBI) MOBHIIIANACH
ypoXkaifHOCTh 3epHa Ha 1,5-2,5 1/ra u coxepkanue Oenka B HeM Ha 1,39-3,1 %,
yIIy4lIajgoCch Ka4ecTBO ceMsiH. [Ipu 3TOM, MOBBIIATUCH SHEPTUS TPOPACTAHUS CEMSH
Ha 6-7 %, cuna pocTa U ypoKallHbIE CBOMCTBA.

B ycnoBusix necocrenHoil 30Hbl Ilpenkambs PecnyOnuku Tarapcran mnpu
BBIpAIIUBAHUHM SPOBOM TMIIEHUIBI copTta Jkana 70, ynoOpeHus, BHECEHHBIE O]
MPEANOCeBHYI0 KynbTuBamuio, B 03¢ Nig7P75Ks, crmocobctBOBamu hopmMupoBanmio
CEMSH C BBICOKMMH IIOCEBHBIMH KadecTBaMH: JHeprus mpopactanus — 91 %,
naboparopHas BcxoxkecTb — 95 %, cuna pocta — 8,4 r u macca 1000 cemsin — 44,2
rpamma (IllaiixyrauHos, CepkaHoB, Maiiopos, 2013; I'anues, 2015).

3aciy>)kKMBalOT BHUMAHHE SKCHEPUMEHTAIIbHBIE MCCIIECIOBAaHUS COTPYIHHUKOB
«HOCTM» mo omnpeaeneHuto 3PpGeKTUBHOCTH MPEANOCEBHON 00pabOTKH CEMSH
SApOBOM  TMIIECHUIBI  BBICOKOKOHLIEHTPUPOBAHHBIM  MHUTATEIbHBIM  PAaCTBOPOM,
coAepKallliM B CBOEM COCTaBE€ TaKWe€ MHUKpodjeMeHThl, kak Mn, Zn, B, Mg, Mo —
[{UTOBUT, KOTOPBIN MOBBIIIAI MTOJIEBYIO BCX0XKECTh CEMSH, TPEIOTBpaIlall UX THOeIb
OT KOpPHEBBIX THWJIEH Ha paHHUX cTaausx pas3BuTus (Bakynenko, 2001; Wnbuna,
2004; Yypukosa, 2004; ITpycakosa, 2005; Manesannas, 2007; Illanosa, 2009).

[loceBHbIE M ypOKailHbIE KayecTBAa CEMSH MOYKHO IOBBICUTH JIO0 IOCEBa
paznuyHbiMU npueMamu. Cpelld HUX HEMaJOBAXKHOE 3HaueHuEe uMeeT o0paboTka

MHKPOI3JICMCHTAMMU.
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[IpuMeHeHHEe MHKpPOIJIEMEHTOB Mpu 00pabOTKe CeMsIH SBISIETCS HauMeEHee
TPYAOEMKUM 1 A0cTaToqHo Y dexktuBHbIM TpueMoM ([aiicun, 1996; 2000, 2001).

OO6o0mas nuTepaTypHBI MaTepuana, MOYKHO CHeJlaTh BBIBOJL O TOM, YTO
UMEIOTCSI MHOTO JaHHBIX O BIMSHHUHM YJOOPEHUH Ha ypokall M TEXHOJIOTHMYECKHUE
KadyecTBa 3epHa. Ho Masno cBeneHuii 0 3HaYCHHH YJOOpEHUI B CEMEHOBOJCTBE, UX
BJIMSIHAY HAa YPOXKAHbBIE Ka4eCTBa BhIPAIIEHHBIX ceMsH. MIMerommuecss MmaTepras 1o
TOMY BOIIPOCY HOCAT MPOTUBOPEYMBHIN XapakTep. B cBs3M ¢ 3TUM, H3ydeHHE
BIMSIHUSL YPOBHSI THTaHUS Ha ypO)KallHbIe W TIOCEBHBIC KayecTBa CEMSH SPOBOM
NIIEHUIIBl  COXPAaHSET CBOIO AaKTYalbHOCTh M TpeOyeT JOIMOJHUTEIbHBIX

uccienoBanuii 11 yenosuid B [Ipeakamckoii 30Hb1 PecriyOnuku TatapcTaH.

1.2. Biusinue HOPM BbiceBa HA (popMHUPOBaHUE BLICOKOH YPOKAWHOCTH C

XOpoIIMMHA KaYeCTBaMH CEMHAH ﬂpOBOﬁ NI EeHHUIIbI

CoBpeMeHHOE  CEJIbCKOE  XO34MCTBO  0Oa3upyercss Ha  HMCIOJIb30BAHUU
DKOHOMHYECKH  A(PGEKTHBHBIX,  pecypcocOeperammmux 1 IKOJOTUYECKU
00OCHOBaHHBIX arpoTrexHosioruii. KOHKypeHTOCOCOOHBIE arpoTEeXHOJIOTHH B
pPAcCTeHHEBOACTBE TPEICTABIAIOT COOOM CHCTEeMy TIPHEMOB  BO3JEJIBIBAHUS
CCIbCKOXO3SIMCTBEHHBIX KYJIBTYP, BBIMOJHACMBIX B OIPEACICHHBIE CPOKH, B
OTIPEJICTICHHON TOCJIEeI0BATEILHOCTH U HAXOJSAUIUXCS B JIOTUYECKOW CBSI3U JIPYT C
JpyroM Ha 0ase yuera arpoOMOJIOTHYECKUX TPEOOBaHUM PACTUTEIBLHOIO OpraHu3Ma u
CKJIAIBIBAIOIITUXCSI BHEIITHUX SKOJIOTHUECKHUX YCIOBUH Ha Ka)KIOM KOHKPETHOM 3Tarie
dbopmupoBanust ypoxas (PemoroB u ap., 2011). I'maBHbIMU TpeOOBaHUSMU TpHU
pa3pab0TKe TaKWX TEXHOJOTHUH BBICTYMAIOT — PECYpPCOCOEPEeKEHHE ¢ BBICOKAS
aIANTHBHOCTh K KOHKPETHBIM YCIIOBHSIM X035HCTBA, TMOJIS U DJIEMEHTAPHOTO YJ9acTKa
(denwucos u ap., 2010).

CenbCKOXO03MCTBEHHBIC PACTEHHUS B XOJI€ €CTECTBEHHOTO M MCKYCCTBEHHOTO
oTOOpa MpUOOPETAIOT OMpPENeTICHHBIC MOJIE3HbIE X035 HCTBEHHBIE KayeCTBa, IMOJIHAS
peanu3anus KOTOPbIX BO3MOXKHA JIMIIb MpU  IUIAHOMEPHOM  YIIPaBIIEHUU

MNPOAYKTUBHOCTBIO ITOCCBOB. I[aHHBIﬁ IMoaAxoa O6’b€III/IH}ICT B ce0be COBOKYITHOCTB
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OpraHM3allMOHHO-X035CTBEHHBIX, PaCTEHHEBOAUYECKUX MEpPONPUATUN c
MaKCHUMAJIbHO TIOJIHBIM HCIIOJIb30BaHUEM HWMEIOIIUXCS MOYBEHHO-KIMMATHYECKUX
PECYPCOB M T'€HETUYECKOTO MOTEHIIMANa BO3JEIbIBAEMbBIX PACTCHUN IS MOTYyYECHUS
ONTUMAJIbHOM YpPOXKaWHOCTM M  BBICOKOTO KAadyeCTBA CEIbCKOXO3SIICTBEHHOM
npoaykiuu (bypnakosa, 2007; Kapakynes, {yoaunnackuii, 2007).

CrnenyeT y4uThIBaTh, YTO YJOBIECTBOPEHUE MPAKTUUECKU KaXKI0H MOTPEOHOCTH
pacTeHUN B XOJE WX BO3JCJIBIBAHMS, B 3aBUCUMOCTH OT YCJIOBHW BHEIIHEU CPEMBI,
MOXET HOCUTHb OJaronpusiTHBIM, HEUTpPaJbHBIM WJIM OTPUIATEIBHBIA XapakTep.
[TooToMy HeoOXoAMMO 1Jisi JIOCTMDKCHHMS HAWJIy4yllero pe3ysibrara JieliaTh
NpaBUIbHBIM BBIOOP TOrO WM HHOIO arpoHoMuyeckoro mnpuema. CrpenaTb 3TO
BO3MOKHO JIMIIIb YYUTHIBAS KaK MOKHO OOJIbIIee KOJUYECTBO PA3IUYHBIX (PaKTOPOB,
BIUSIIONIUX HA OOIIYIO MPOJAYKTUBHOCTh CEIbCKOXO3IMCTBEHHBIX KYIbTYp. OHUM U3
OCHOBHBIX (DaKTOPOB SIBIISIETCS DKOJIOTMUECKHUH, CTENEHb BIUSHUS KOTOPOTO Ha
YPOKalHOCTh CBfI3aHA C AMIUIMTYJIOM OTKJIOHEHHUS OIpPEJEICHHbIX MNapamMeTpoB
OKpYyKaroliei cpenbl OT ux ontuManbHoro 3HadeHus (Jluxamesuu, 2004). Kak
ykazpiBaeT akageMuk A.A. JKyudenko (2004) «... B OCHOBY TEXHOJOTHH
KOHCTPYUPOBAHUS aQAaNTUBHBIX arpodKOCHUCTEM M arpojaHAmadToB JOHKEH ObITh
MOJIOKEH HBOJIOIIMOHHO-AaHAJIOTOBBIM MPUHINM, Oa3UPYIOMIMIICS Ha TMOBBIIICHUH
FEHETUYECKOr0  pa3HooOpasusi,  COXPAaHEHUHM  MEXaHU3MOB U CTPYKTYp
OMOILIEHOTHYECKON  caMoperyssiiuy,  AuddepeHIupoBaHHOM  (BBICOKOTOYHOM,
MPEIEe3UOHHOM) HCIOJIB30BAHUU TPUPOJHBIX, OHOJOTUYECKUX U TEXHOTEHHBIX
pecypcoB, aaliTUBHOM «BCTpauBaHUU arposianamadToB B ouochepy». B nocneanue
rojibl, KaK B MUpE, Tak U BO MHOTUX pernoHax Poccuiickon denepannu, orMevyaercs
YCTOWYMBAsl TEHJCHIUS TOBBIIICHUS BapUa0EIbHOCTH BEIMYHUH JKOJIOTHYECKUX
baxkTopoB (0COOCHHO AOMOTHMYECKHMX), B TOM YHUCJIE M POCT YaCTOTHI MOBTOPEHUM
HEeOJIaronpUsITHBIX arpOMETEOPOTIOTUYECKUX SIBJICHUM.

Takum o00pa3oM, TOJIBKO KOMIUIEKCHBIA arpoOdKOJIOTHYSCKHM IOJIXO0I K
pa3paboOTKe aJanTUPOBAHHBIX K KOHKPETHBIM YCIOBUSAM BEIEHUS arpoOu3Heca
arpOTEXHOJIOTUI MO3BOJIAET PEIIaTh 3a7a4y NOBBIIIEHUS YCTOMYMBOCTU 3€MIIECIEIINS

1 BCETO arpoIpoMsIiieHHoro koMiuiekca (dengopos, @enopona, 2012).
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Uctopuuecku B Poccum mNpou3BOACTBO 3€pHA B KA4eCTBE OCHOBHOTO
HaIlpaBJIEHUs] paCTEHUEBOCTBA UTPA0 BEAYLIYIO poib. OJHAKO, MOCIE BCTYIICHUS
P® B BTO ypoBeHb KOHKYpPEHILIMH, KaK Ha MHUPOBOM, TaK U Ha BHYTPEHHEM PBbIHKE
3€pHA, CYLIECTBEHHO BbIpoc. HecMOTpsl Ha 3HAUNUTENIbHBIE MOTEHIIMAIBHBIE PECYPCHI
pocTa MPOU3BOJICTBA, JOJS HAIIEW CTpPaHbl B MUPOBOM 3€PHOBOM PBIHKE OCTAETCS
CpaBHUTENBHO HeOoNpIION. Tak, Ha Koo Poccun nmpuxoautes AulIb 0Koiao 5 % oT
o01mero o6bemMa Mpou3BoICTBA 3epHA TIPU 9 % OT 0OIMIEMHUPOBBIX IUIOMIA/EH TOCEBOB
3€pHOBBIX KYJIbTYp, B TO BpeMs, KaK TOJBKO IMOTEHIHAJ 10 MOCEBHBIM ILIOLIAIAM
oniennBaetcs B 14 % (Opynona, 2013). Jlia noBsilIeHUs KOHKYPEHTOCTIOCOOHOCTH
36pHOBOTO Mpou3BoAcTBa Poccum TpeOyeTrcss CHUXKEHUE MPOU3BOJICTBEHHBIX
u3ziepKeK (1o BCel TEXHOJIOTMYECKOM IENOYKe OT MPOU3BOJCTBA 10 peallu3aliu) C
OJTHOBPEMEHHBIM POCTOM Kade€CTBEHHBIX XapaKTEPUCTHK 3€pHA MPU MOIAJECPKAHUN
TAKOr'0 YpPOBHSI PEHTA0EIIbHOCTH, KOTOPBIM Obl MO3BOJISII TOBAapOIPOU3BOIUTEISIM
BECTHU PACIIMPEHHOE MPOU3BOJICTBO U MPUBJIEKATH JOMOJIHUTEIbHBIE UHBECTUIIMHU B
otpaciyib (KoH1enius peiaka 3epHa Ha CpeIHECPOUHYIO iepcieKkTuBy, 2010).

SpoBasg mileHMIIA, SBISASACH OJHMM M3 CaMbIX JPEBHEUIIMX KYJIbTYPHBIX
pacteHuid Ha 3emie, OTHOCUTCS K UMCIy Hambojee BaXKHbIX MHPOBBIX
CEJIbCKOXO3SIICTBEHHBIX KYJIBTYpP, 3aHUMAasl TPEThE MECTO CpeIH 3€pPHOBBIX (IOCIIE
KYKYpY3bl U pUca) U JEBATOE B LIEJIOM CPEAH BCEX CEIbCKOXO3AUCTBEHHBIX KYJIbTYP
(Nevo, 1992; ITeuteues, 2005; Newtonetal., 2011).

TeopeTrnyeckre OCHOBBI IUIOMIA/IA MUTAHUS CEIbCKOXO3SIIICTBEHHBIX PACTEHUH,
ONTHUMM3ALMKA HOPM BBICEBA HUMEIOT OYEHb JaBHIOO HUCTOpUIO. Pe3ynbTaTh
IPaKTUYECKUX W SKCHEPUMEHTAIBHBIX HCCIIEIOBAHUM MHOTMX IOKOJEHHUI Y4YEHBIX
MO3BOJIWJIM YCTAaHOBUTH JIONMYCTHUMbBIE WM ONTHUMAJbHbIE HOPMBI BBICEBA CEMSIH
MPAKTUYECKA BCEX H3BECTHBIX CEJIbCKOXO3SIICTBEHHBIX KYJIBTYp, HPH 3TOM, 3TH
HOPMBI OIpPEAEIICHbl COOTBETCTBEHHO TEM YCJIOBHSIM, B KOTOPBIX KYJIbTYpPHI
Bo3aenbiBatorcs (Cunsrun, 1980).

[TonyunTs BBICOKMH YpOKall IPOJOBOJBCTBEHHOIO 3€pHA MATKOW SPOBOM
MIIEHUALIBI MOXKHO TOJIBKO TMpPU YCIOBUM CO3JIaHHUS ONTHMAJIBHOW IIJIOTHOCTH

MMPOAYKTUBHOI'O crebnecTos. MHorue YUCHBIC-TIOJICBOAbI CUHUTAIOT, 4qTo
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MPOJYKTUBHOCTh MOYTU Ha 1/2 ompenensieTcss TyCTOTOU MPOIYKTUBHOTO CTEOJIECTOS
(ITetpoma, 1982; Kacaesa, 1985).

Kak ormeuaer A.Il. ®enocees (1979), ontumaiibHOE pa3MenieHUE pAaCTEHUN B
IIOCEBE MOYXHO paccMaTpUBAaTh C PA3HBIX TOYEK 3PEHHUS B MPOLECCE BET€TALIMOHHOTO
nepuojia Mo Mepe HM3MEHEHUM, MPOUCXOSAIIMX B OHTOreHe3e, MOTPeOHOCTEMH
pacTeHU OJHOBPEMEHHO: C OHMOJIOTMYECKOW TOYKU 3pEHHS, arpoTEeXHUYECKOM,
XO3MCTBEHHOU U arpOMETEOPOIOTHIECKOM.

JlocTaTOYHO MHOTO PE3yJbTaTOB IO MOJ0OPY ONTHUMAJIBHBIX HOPM BbICEBA U
IO MUTaHUsI UMEETCs B paboTax pyCCKHX y4eHbIX-110J1IeBOJ0B A.T. bonoToBa,
N.K Komosa. Tak, mepBblii ydeHslii arpoHoM - A.T. bonotoB, paccmarpuBas
arpOTEXHUKY BO3JEIbIBAHUS CEIbCKOXO3SIMICTBEHHBIX KyIbTYp (KapTodesns, jbHa,
OBCa, MUICHUIBI, PKU, TUMEHS U JIp.), NOJTUYEPKUBAET, YTO MCIOJIb30BAHUE TEX HIIU
MHBIX HOPM BBICEBA JIOJDKHO COOTBETCTBOBATH OCOOEHHOCTSIM KOHKPETHOT'O COpTa, a
TAK)K€ IMOYBEHHBIM WU MOTOAHBIM yciaoBuUsM. A.T. BonoTtoB Takke cumTaer, 4To
ONTHUMAJIbHBIE HOPMBI BBICEBA JOJDKHBI OINPEAENSTHCS IKCIIEPUMEHTAIbHBIM IyTEM
(Cunsirus, 1975).

Bonpiioe BHMMaHUsL BOIIPOCAM OINPEAEIICHHUS] HOPM BBICEBA SIPOBOM MILIEHUIIbI
yaensercs B MoHorpaduu .M. Cepskanosa (2013).

Kaxk onuceiBaeT B cBoux HayuHbiX Tpynax .M. Cunsarun (1980) — «mpodeccop
C.M. VYcoB, yntaBmmi Kypchl Jekinui no 3emuenenuto B Cankr-IlerepOyprckom
YHHUBEpPCUTETE, O0000IIMI MaTepHalibl «3eMJIEACIbYECKOr0 KypHaia» B CBOEM
yueonuke. [Ipu stom C.M. YcoB 0co060 moadepkuBal, 4yTo MOoAOOpP HOPM BBICEBA
JOJKEH OCYILECTBIIATHCS B 3aBUCUMOCTH OT KOHKPETHOI'O TIOYBEHHOI'O TIOJOPOAMS.
B sTOM yueOHMKe NMpUBOIUTCS MPUHATHIE B TO BPEMsI HOPMBI, HO aBTOpP YKa3bIBAET,
YTO OHM HE€ MPUTOJHBI JJI BCEX KIMMaTHueckux ycioBuil. [lo ero yTBepxaeHuo,
HOPMBI BBICEBA OTNIPEACIISAIOTCS MHOYKECTBOM (PaKTOPOB U, B MIEPBYIO OYEPE/Ih, TAKUMHU
KaK COpT, CPOK IOCEBA, YPOBEHb IIOI0POIUS, 3aCOPEHHOCTh.

3aBUCUMOCTh MPOJYKTHUBHOCTH PA3JIHMYHBIX CEIbCKOXO3SMCTBEHHBIX KYJIBTYpP

OT TUIOMIAAW THUTaHUS wH3y4yanach, Takxke, B padorax @.['abepmamnara (1880).
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HNuTepecHo, 4TO B €ro OMNbITaX MNPOAYKTUBHOCTh €IMHHUIIBI IUIONIaAX ObLla B
OOpaTHOM 3aBUCMMOCTH OT IUIOIAAM TMHUTAaHUS: YEeM OHa MEHbIIE, TEM
MPOJAYKTUBHOCTD BBIIIIE.

[TepBble MOAXOABI K OCBEIICHUIO TEOPETUUECKUX BOMPOCOB IIONIAIN MTATAHUS
pactrennii Obutm chenmanbl 0. JluObmxom (Cumsrun, 1975). OpnHako, aBTOp
paccMaTpuBaj 3TH BOMNPOCHl HECKOJBKO YIPOIIEHHO, OH OCHOBBIBAJICS HE Ha
DKCIIEPUMEHTAJIbHBIX PE3yJbTaTax, & UCXOAWI Ha apUOPHBIX MPEANOIOXKEHHUIX. B
yactHocTH [O. JIMOMX cuuTan, 4ro pa3BUTHE KYJIbTYPHBIX PACTEHHI MPOUCXOIUT
MPONOPLUHUOHAIBHO KOJIMYECTBY MHUTATENbHBIX 3JIEMEHTOB, HAaXOIAIIMXCA B HX
pPacoOpsKEHUU.

ATpOTEXHUYECKUE MPHUEMBI, CYIIECTBEHHO BIIMSIOIIME HA TEMIIEPATYpHBIA U
CBETOBOM PEKMMBI, Ha BJIar000ECIIEYEHHOCTh PACTEHUN, UMEIOT CEPhE3HOE 3HAUECHUE
JUTsl IPaBUJIBHOTO BBIOOpA HOPM BBICEBA.

B paborax muorux uccienoBaresiei, Hanpumep I1.I1. BaBumosa (1986), K.I'.
[TamcytaunoBoit (1998), O./1. HerreBnua (2000), yka3siBaeTcs 3aBUCHMOCTh HOPM
BBICEBA SPOBOM TMIIEHUIBI OT TeorpaUuecKux W MOYBCHHO-KJIMMATUYECKUX
YCIIOBHUM.

Tak, B ceBepo-3amaaHblx paiioHax Poccuiickon ®enepanunu, KOTOpBIE
ABJISIFOTCSL TOCTATOYHO YBIIAJKHEHHBIMHU, PEKOMEHAYETCsl BbiceBaTh 6,5 MIH., a B
3aCyIIJIMBBIX K€ pailoHaX Oro-BOCTOKa — 2,5-3 MJIH. BCXOXKMX 3€pEH Ha TeKTap
(HerreBuu, 1976; BaBuios, 1986).

B ceBepo-3anagueix paiionax IloBoikbs, mo ganaeiM H.H. MBanosa (1975);
K.I'. amcytaunoBoit u np. (1986), cambie OojblIMe ypoKaw JOCTUTHYTHI TpPH
1moceBe 5-7 MIIH., B IICHTPaIbHbBIX — 4,5 MITH., 10)KHBIX — 2,5-3,5 MJTH. Ha OJIMH TeKTap.

MHorue uccienoBaTeny BhICKa3bIBAIM MHEHHE O HEOOXOMMOCTH TTOBBITIICHUS
HOPM BBICEBA B YBJIQXKHCHHBIX pallOHaX W MOHWKEHUS ee B Oosee 3acynuiuBbixX: b.B.
bepesun (1982), A.A. BeromkoB (1989; 1999), HU. I'myxoBueBa (1993), B.A.
3wikuH (2000), B.A. Kymakos (2000).
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OngHuM U3 TIaBHBIX (DAKTOPOB OMNpENEICHUST ONTUMAaIbHOW HOPMBI TOCEBa
ABJISIETCS YPOBEHb MOYBEHHOTO IIOJOPOJUS U yIOOPEHHOCTh MOYBHIL. B Hacrosiee
BpeMsI B arpOHOMHUYECKOW HAyKe CYIIECTBYIOT JIBa MOJXOJla K OMPEACICHUIO HOPM
BbICEBA B 3aBUCHUMOCTH OT IUIOJAOPOJAUSI TOYBBI: HOPMATHUBHBIA M OaraHCOBBIN
METO/IBI.

N.N. Cunsirun (1975) ormeuaet, yto 3.BoibHu B pe3ylibTare HCCleI0BaHUN
cCleNal BBIBOJ O TOM, YTO Ha YIAOOPEHHBIX IOYBAaX, OOTaThIX NHUTATCIBHBIMU
AJIEMEHTAMH, MAKCUMAJIbHBIA ypOXKai MOJIy4aeTcs CKopee MpH 3aHUKEHHBIX HOpMax
MoceBa, HEXKeNu Ha OeIHBIX, HEYIOOpEHHBIX MoYBax. JlaHHOE yTBEpKIEHUE OH
000CHOBAJI TaK: Ha YJOOPEHHBIX MOYBAX KYJbTYPHBIE PACTEHUSI CUIBLHO KYCTATCH,
KOPHU MX PacCIpOCTPaHSIOTCS Ha OOJBIINI O0BEM MOYBBI, PACTECHHUS Pa3BUBAIOTCS
JydllIe.

Croponnukamu takoro nojxona sisisitorces . H. IIpsaumuaukos (1963), AH.
[Tyraues (1983), A.A. 3uranmun (2001). OHM cYMTAIOT, YTO MO MEpEe YIYUIICHUS
MOYBEHHOTO TIOAOPOAUS BHECEHHUEM YyIOOpPEHUN UMEET CMBICT CHUXATh T'yCTOTY
CTOSIHUS PACTCHUM, T.€. YMEHbIIIATh HOPMY BBICEBA.

B 1o xe Bpemsa C.II. PycunoB (1971) B pe3ynbTaTe HCClIEIOBaHUMH,
npoBefieHHbIX B [Ipenypanibe, oTMEUaeT, 4TO MPOAYKTUBHOCTh 3€pHa Ha (oHe
JIOCTATOYHO BBICOKOTO YPOBHSI NUTAaHUSI PACTEHUW HE 3aBUCUT OT HOPM BBICEBA B
ONpENEIICHHOM HWHTepBaJie. BMecre ¢ Tem, mo chpasBemimBoMy 3amedaHuro B.H.
[Ipokomea, C.II. PycunoBa, H.A. Kopmskosa (1967), B HeOmaronpusiTHbIX
YCJIOBUSIX C LEJbIO TMOBBIIICHUS IMOJEBOM BCXOXKECTH M BBIKMBAEMOCTH pPaCTEHUU
HOpMa BBICEBAa JIOJKHA TMOBBIMATHCSA. COTJIACHO MHEHHUI0 MHOTHUX aBTOPOB
MOBBINICHUE YPOBHS TUTAaHWUS PACTCHUW TPU BBICOKOW BIIAr000ECTIEYCHHOCTH
CIIOCOOCTBYET TOBBINMICHUIO 3(P(HEKTUBHOCTH BBICOKMX HOpM moceBa (HerreBuu,
1983; KypasneBa, 1984; Ycanona, 1985; llleBenyxa, Mopo3oBa, 1986; TsaxoBckuii,
1998; Ilepoun, 2000; Illakupos, 2001; I[Haiixyrnunos, 2004; Amupos, 2005;

[TaitxytauaoB, Cepxxanos, 2007; Cepxkanos, IlalixyrauaoB, 2013). AHaJIOTHYHBIC
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BBIBOJIbI ObUTH cienanbl P.B. Munrazoseim (2005); HILIL. [aixpa3ueBsim (2009);
C.B. IlerpoBsim (2014).

Bompoc BbiOOpa oONTHManbHOM HOPMBI BBICEBA CTAHOBUTCS OCOOEHHO
aKTyaJIbHbIM B CBSI3M C BHEJAPEHHEM HAy4YHO pa3pabOTaHHBIX CEBOOOOPOTOB U
OCBOEHHEM HOBBIX IporpeccuBHbIX TexHosoruil (bonmapenko, 1986; IlalxyTanHOB,
2001; INonskos, 2014; 3106a, 2015).

B pa3ButHe TeopeTHUYECKMX AacHeKTOB IUIOMIaJAM MUTAaHUS U HOPM MOCEBa
OonpmmM BKIIAIOM SBUIUCH padoTel .M. Cunsruna (1975; 1980). On cuutan, 4Tto
M3MEHEHHE IUIOMIAJAN MHUTAHUS NPU BBICOKOM YPOBHE MOYBEHHOIO ILIOJAOPOAUS H
VIYYIIEHHH BOJHOTO pEeXUMa SBISETCS OCHOBHBIM YycinoBueM. CorjacHo ero
MHEHHUIO, VYIIYYIICHHE IUJIOJIOPOJUSI TOYBBI 3a CUET HCIOJIb30BaHUS YI0OpeHui
SBJIETCS] OJIArONPUSITHBIM YCIOBHUEM B IIEJIIX MCIOJIB30BaHUs OOJIbIIEH TYCTOTHI U3-
3a yCHJICHHMS Tporecca GorocuHTe3a. 3apyOexHble yueHble Takue, kak S.C. Salmon,
O.R. Mattews, R.W. Znekel (1953), K. Hubburd (1977) Taxxe CBUAETEIBCTBYIOT,
YTO UMEET CMBICI YBEJIUYUBATH HOPMbI BBICEBA MPHU YJIYUIICHUU YPOBHS MUTAHUS
pacTCHUM.

BoabIIMHCTBO arpoTeXHUYECKUX MPUEMOB HANPABJICHO HA TO, YTOOBI CO37aTh
ONTUMAJIbHBIE YCJIOBHS JUIsl JUCTOBOTO ammapara, T.e. 00eCHeYuTh MaKCUMalbHOE
MOTJIONIEHNWE COJMHEYHOM SHEPruu, TaK KaK OTrPpOMHAas poJib B >KU3HU PACTCHUIN
NPUHAIJICKUT cBeTy. I[lnomans nuTaHus, B CBOI OYEpEdb, ONpeaeNseTcs
KOJIMYECTBOM CBETA, BHINAJAIOLIETO Ha JIOJNIO KAKJIOTO PACTEHUs, & 3TO 3aBUCHUT OT
IJTIOIIAIM, KOTOpasi OTBOAUTCS A1 pacTenuit (Aramos, 1970).

[To mMHenuto yueHnbix, Takux kak Kypmrokos, [lamkesnu, Kymukosa, 1980;
CaBuukasi, Cununbiz, [IlupokoB (1987), ycraHaBimumBasi HOPMBI MOCEBA C YYETOM
OCBEILIEHHOCTH, HEOOXOAUMO UMETh B BUJy CIEAYIOLIEE:

- BO-TIEPBBIX, B Pa3pPeKEHHBIX I1OCEBaX IMPOUCXOJUT MOIIHOE pPa3BUTHE
KaXJIOr0 OTIEIbHOro pacteHus. OAHAKO H3-32 CHJIBHOW H3PEKEHHOCTU ITOCEBbI
3aCOPSIIOTCS, MPOLIECC CO3PEBAHMS 3aMEIUISIETCs, KaueCTBO 3€pHA YXYIIIAeTcs U

IO3TOMY ypO}KaﬁHOCTB C CAMHUIBI IVIOIAaA YMCHBIIACTCA,
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- BO-BTOPBIX, B IUIOTHBIX I[EHO3aX HM3-3a HEXBATKH CBETA PAaCTEHUS PacTyT B
BBICOTY, IOJIETAIOT, TOBPEXKAAIOTCA OOJIE3HSIMH M BPEIUTENIIMU, U, HAKOHEII, IJI0XO
MOJITAIOTCS. MEXaHU3UPOBAHHOW yOOpKe, UTO B pe3yabTaTe MPUBOJUT K CHIKEHUIO
ypoxas.

W3 Bcero BBINIECKA3aHHOTO CJEAYET, YTO MPHU ONPEACIICHUU ONTUMAIbHOU
HOpPMBI BbICEBA HEOOXOAMMO YUYMTHIBATh ACCUMUIISIIMOHHYIO IOBEPXHOCTh JIMCTHEB,
JOCTUTaeMyt0 onTHUMalbHbIM cTebectoem. Corimacao H.A. Epomenko (2011),
ONTUMAJBHBINA CTEOIECTON Ha €AMHHUIIE TUIOIIATN MPEACTABISAET TAKOE KOJIMYECTBO
OPOAYKTUBHBIX CcTEOJIel, KOTOPOE JAaeT MOJIHOE CMBIKAHUE PAaCTEHUH, MMO3BOJISIOLIEE
MaKCHMaJbHO HCIOJIb30BATh IJIONIAAb MUTAHUSA, CBETOBYIO TIOBEPXHOCTH JINCTHEB U
crebnectoii. Bce 3TO Beaer K HauBBICHIEH MPOJYKTHMBHOCTH (OTOCHHTE3a U
o0ecrnieunBaeT HaubObIIYIO YPOKAHHOCTh B KOHKPETHBIX YCIOBHUSX.

Kpome miepeyucieHHbIX YCIOBHM, K OCHOBHBIM (aKTopaMm, KOTOpHIC
OINpENENA0T HOPMY BBICEBA, CJIEAYyeT OTHECTH U OHOJIOTUYECKHE OCOOEHHOCTH
KOHKpEeTHOro copra. OmnTuManbHas TYyCTOTa IOCEBOB, MPHCYIIas KOHKPETHOMY
COPTY, CBsI3aHA MPEXKIE BCETO C OMOIOTHUYECKMMH OCOOEHHOCTSAMH TOTO WIJIM HHOTO
reHotuna. K HUM, B mepByl0 ouepenb OTHOCUTCS: MOIIHOCTb KOPHEBOM CHCTEMBI,
BBICOTA PACTEHUM, SHEPTUS PA3BUTHA, KyCTUCTOCTh, CKOPOCIENOCTh U T.m. ['ycroTa
cTe0JecTosl sIpOBOM MIIEHULIBI OMPEENAETCS BEJIUYMHOW M PACIOIOKEHHUEM TpPEX
BEPXHUX JINCTHEB HA PACTCHUH B TIepuo/1 kKoJiomenus (Aramnos, 1970; Yiuepux,1988).

[To pganneiM WM.M. Cunsaruna (1980), Hemoneraroomme KOPOTKOCTEOEIbHbIE
copTa SIpOBOM MILIEHUIbl CYHUIECTBEHHO MOBBIIIAIU MPOIYKTUBHOCTh PACTCHUN IpHU
yBenuueHun Hopmbl BbiceBa. J.JI. Herresuu (1976), H.M. MenbnukoBa, A.U.
Kypasner (1985), U.B. Cemuukas, O.I'. VYceapo (1985) takxke npumm K
aHaAJIOTUYHBIM BBIBOJIAM.

A.N. Hocarosckuii (1965) u ILLK. WBanoB (1971) ycraHoBuiIM, 4TO nJsi
Y3KOJIMCTHBIX COPTOB SIPOBOM MIIEHULBI XapaKTEepHA, IPU MPOUYNX PABHBIX yCIOBHUIX
pocTa U pa3BUTHs, 0OJbIIAs TYCTOTA MPOIYKTUBHOTO CTEOJIECTOS MO CPABHEHUIO C

IMUPOKOJIUCTHBIMHU  COPTaMU }IpOBOﬁ IMMICHUIBI. Takum 06p3.30M, copra C
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MaKCUMAaJIbHO OOJIBIION PHEprued KyIIeHHs HE PEearupyroT Ha YyBEJIUYEHHUE HOPM
BBICEBA, B TO BpeMs Kak cj1ab0 KyCTSIIHECS COpTa CYIIECTBEHHO YBEIUYUBAIOT
YpOXKaMu.

H.N. ®enopos (1980) oTMeuaeT, 4TO CKOPOCIIENIBbIE COpTa CIeAyeT BhICEBATh
npu OOJIbIIIE HOPME BBICEBA, YEM MO3/IHECHENbIE COpPTa. DTO CBSI3aHO C TEM, UYTO
CKOpOCIIEbie copTa 00JIaIal0T MEHbIIIEH KYCTUCTOCTBIO U Y HUX MPU PABHOM HOpME
BBHICEBA HA €JUHUIIC IUJIOMIAJAM MEHbIIE MNPOAYKTUBHBIX cTeOneil. B menom,
CKOpOCIHIEIbIE COpPTa B CPABHEHUU C TO3HECIHENBIMU JAI0T MEHBIIEE KOJIHMYECTBO
JUCTBEB M CaMH JIUCThS MEHBIIMX Pa3MEPOB. JTO TOBOPUT O TOM, YTO MEHBIIE
oOpa3zyeTcsi MPOIYyKTOB (DOTOCHHTE3A, CIEI0BATEIBHO, PU PABHON HOPME BBICEBA C
OJIMHAKOBOM IJIOMIAN YPOKail OyIeT HUXKeE.

M.C. CaBuukum (1971) mpoBeneHbl COPTOMCHBITAHHS JUISI CKOPOCIIEIBIX U
no3HecHenbix copToB. [lo ux pesynbpTaTaMm omnpefeneHa ONTUMalibHas TyCcTOTa
MPOYKTUBHBIX CTEOJIEH NTUPOKOIUCTHBIX COPTOB — OT 250 1IT. Ha OAMH KBaJAPATHBIM
MeTp sl HamOoJiee 3acCylUIUMBBIX PErvoHoB, 10 500 mT. — A yBIAKHEHHBIX
paiioHoB. JIjisi MPOMEKYTOUHBIX - HA OJIMH KBaAPATHBIM METP MIUPOKOJIUCTHBIX — OT
450 no 800 mt. u y3konuctHbIX — OT 450 10 800 mT. Takum 06pa3om, ITO TOBOPHUT O
TOM, YTO HOpPMa BBICEBA CYIIIECTBEHHO Pa3InyaeTcs IJii COPTOB C Pa3HOW HMIUPUHOMN
JIMCTHEB U CPOKAMHU CO3PEBAHUS.

B pe3ynprare MHOrOUHCIEHHBIX UCCIEN0OBAHNUN YCTAHOBJIEHO: COPTa, KOTOPHIE
PEKOMEHYIOTCS JUIsl TTIoceBa B Mpezenax o0JlacTh U KOTOPbIE OTIUYAIOTCS JIPYT OT
JpyTa T0 MeJIoMy Py MPU3HAKOB, KaK BEIMYMHA CEMSH, CIIOCOOHOCTh K KYIIICHHUIO,
YCTOMYMBOCTh K TOJIETAHUIO U T.II., TTO-Pa3HOMY OT3BIBAIOTCS HA U3MEHEHUS] HOPM
BeiceBa (KacaeBa, 1978, 1985; Iloramos, 1982; HerreBuu, 1987, Munrasos,
[[TamcytaunoBa, Iaiixytaunos, 2000; Hcmarwmno, Xacanos, 2005; XXyuenko,
2009).

Cornacio mHenutro A.A. AnucumoBord u H.A. Xanezora (1981), HO.IL
Bbypsikosa (1984), npu BHeIpeHUU BBICOKONPOAYKTUBHBIX COPTOB M MCIOJIb30BAHUU

YBCIIMYCHHBIX 103 MHUHCPAJIbHBIX y,Z[06pCHPIﬁ H€O6XOIII/IMO YTOUYHATh OTACIbHEBIC
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MIPUEMbI arpOTEXHUKH BBIPAIIMBAHUS 3€PHOBBIX KYJIBTYP U HOPMBI X BbiceBa. [loces
MOKET OBITh BBICOKOIPOAYKTHBHBIM TPU yCIOBUM ONTUMAJIBLHOMW MJIi KOHKPETHBIX
YCIIOBUM TIJIOTHOCTH CTE0JIECTOSI, BBICOKOW BBIPABHEHHOCTH PACTEHUH, XOPOIIEM
Pa3BUTUU B LIEJIOM COCTAaBISIIOIIMX €ro PAacTEHUH M CTOMKOCTH K TOJEraHUIo
(Kacaema, 1985; ITyxansckuii u ap., 1988; Ky3semun, 1996; bepkyrosa, 2002; Bacuu
u 11p., 2003; 2009).

[Tocesbl CEIIbCKOXO3SIMCTBEHHBIX KYJIbTYD MPEACTABISAIOT co0oit
CaMOPETYJIUPYIOIIYIOCS ~ IUIACTUYHYH0 ~ CHUCTEMY,  KOTopas  CTPEMHUTCS K
(GbopMHUPOBAHUIO HAMITYYIIIEH, B KOHKPETHBIX YCIOBUSX, CTPYKTYPbl aCCUMUIISITUBHBIX
U PETIPOAYKTUBHBIX OPTAHOB, YTO B UTOTE MIPUBOJNUT K MAaKCHMAIIBHON YPOXKAWHOCTH.
['ycToTa moceBoB Ha Hayajlo BETETAlMU OMPEEISETCS HOPMOM BbICEBA M IOJIEBOM
BCXOXKECThI0. B OHTOreHese rycrora moceBOB M CTEOJECTOM B 3aBUCUMOCTH OT
YCJIOBUHM B MEPUOJ KYIICHHUS U B MOCIEAYIONIUE EPHOIbl TpeoOpa3oBaHus MOOEToB
B IIJIOJIOHOCSIIHME CTEOIN MPETEepPIeBalOT U3MEHEeHUs. B 3aBUCUMOCTH OT TIOTHOCTH
MPOJYKTUBHOTO CTEOJIECTOSI M YCIIOBUM cpelibl (GOPMUPYETCSl YUCIIO 3€PEH B KOJIOCE U
Macca 1000 3epen. Takum 00pa3om, TOCTOMHCTBA T€X WM UHBIX HOPM BBISBJISIIOTCS
JUIIHF HA OCHOBAaHUU YJIYYIICHHUS OCOOEHHOCTEH (hOPMHUpPOBAaHUS YpOXKasi MO Mepe
pazBuTHs KynbTypsl (Democees, 1979).

A.IT. MuTroknsieB (1986) cuntaet, 4To B ONPEAECIEHHBIX YCIOBUSIX OTCYTCTBUE
3HAYUTEIBHBIX PA3JIMUNNA TI0 TIOKA3aTeNt0 BETUYMHBI TPOIYKTUBHOCTH B IOCEBAX C
pa3IMYHBIMM HOPMaMH ITOCEBa 3aKOHOMEPHBIM sBJicHUEM. [lo ero MHEHUI0, HOpMa
BBICEBA SIBJISIETCS BEyIUM (aKTOPOMTOJIBKO MPU (POPMUPOBAHUU TYCTOTHI BCXOIOB.
ITo muenuro K.A. KacaeBoii (1978), 3amaua 3akitodaeTcsi B JIOBEJACHUU HOPMBbI
BBICEBA JI0 HEOOXOIUMOTO HAy4YHO OOOCHOBAHHOTO MHUHUMYyMa, 00ECIEYMBAIOIICTO
IUIAHUPYEMYIO TUIOTHOCTH cTebniectosi. Hopma BbiceBa i ATOTO JODKHA OBITH
CKOPPEKTHUPOBAHA C YYETOM OOJIBIIOTO uHWciia BapbUpyromux Qakropos. OO1mas
BBDKMBAEMOCTh PACTCHUM SIBJISIETCS OCHOBHBIM TTOKA3aTelIeM dTUX (PaKTOPOB.

K Hacrosiiemy BpeMeHM HAKOMJIEH OOJIBIION 3KCIEPUMEHTANbHBIA MaTepHual,

CBUJIETEIBCTBYIOIINI O XapakTepe BIMSHUS HOPM BbICEBA HA YPOKaWHOCTh PACTEHHM
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U TPOAYKTUBHOCTH KyJIbTyphl (Copokun, 1985; Mamonos, 1985; IllaiixytauHos,
1988; 2009; 2012; 2013; [llamcyraunoBa, 2000; Cepxanos, 2004; 2009; 2011).

PaGote! 3apy0exxnbix yuenbx H. Zafever, Z. Campbeel (1977), D.T. Jehl, J.M.
Salder, R.B. Jervine (1985), R. Majrabshi, E. Wroble, W. Budsynski (1986)
CBUJICTEIIbCTBYIOT, YTO MPU BHEIPEHUHM B MPAKTUKY BHUJOB HHTEHCHUBHOTO THUIIA
HEOOXOJMMO YTOYHSTH MPUEMBI MOJIYYEHHS MOJHOLIEHHOTO 3€pHa IyTeM MOoJ00pKa
TYCTOTHI CTEOJECTOS W MHUHEPAIBHOTO THUTAHUS, YYUTHIBAS WX OWOJOTHYECCKUE
OCOOEHHOCTH.

CornacHo MHEHUIO psla HUCCIEAOBaTElIEd, HOPMAa BbICEBA  HMMEET
UCKJIIOYUTEIHLHO BaXKHOE 3HAYEHUE, OCOOCHHO MpuU OCAHOM MHHEPAIHHOM MUTAHUU
pacTeHMH W TIpU HEAOCTATOYHOM O0OecrnedyeHHOCTH Biarod. Torjga, kKak Ha
yIOOpPEHHOW MOYBE U MPU XOPOIIECH BIArooOECIeYeHHOCTH HOpPMa BBICEBA MOKET
KOJIe0aThCsl B IIMPOKUX MpejesiaxX, He OKa3biBasi 0COOOTO BIUSIHUS HA YPOXKANMHOCTH
(Kacaesa, 1985; Huburd, 1977). B paboTax 4enicKuX y4eHbIX M0 OMPEACICHHIO HOPM
BBICEBA STYMEHSI, O3UMOM PXKU U SIPOBOM MIIEHUIILI TOJYYEHBI PE3YIbTaThl, KOTOPHIC
MOKA3bIBAIOT, YTO HOPMY BBICEBA ATUX KYJIbTYP MOXHO CHU3UTH 10 3,0 MJIH. 3€peH Ha
1 ra, mpu 3TOM yposkaiiHocTh He cHmkaetcs (Cristan, Cemy, 1973; Koppeeky, 1981).

B ycnoBusx Poccuiickont ®enepannu TrocygapCTBEHHOW KOMHCCHER IIO
UCIIBITAHUIO M OXpPaHE CEJICKIIMOHHBIX JIOCTHXKCHHUN OBLIN MPOBEJECHB MHOTOJIETHHUE
UCCIIEIOBAHUSI TIO ONPEIEICHUIO ONTUMAIBHBIX HOPM MOCEBa 3€PHOBBIX KYJIBTYP.

B ycnoBusix PecnyOnuku TarapcraH wu3ydeHHME HOPM BbICEBa  SIPOBOM
MIIIEHUIIBI POBOIUTCS M3/IaBHA. B wacTHOCTH, B ombITax, mpoBeaeHHbIX B 1919-1926
rr. B KyiiObimieBckom U byrynsmuHckoMm paiioHax Pecnybmuku Tarapcran,
ay4dmuMu HopMmamu okazanmch 105-140 kr cemsin Ha 1 ra (KyxoBapenko, 1949). B
ombITax, npoBeacHHBIX A.A. 3uranmuaeiM u [ H. JlaBunckum (1960) na PriOno-
Cno0oackoM copTOMCHBITaTENbHOM yuyacTke B 1940 roay, HamiaydlmiMMud HOpMaMu
noceBa ObLTH 17151 copta Jlrorecnenc 62 - 6,0miH., ms CmeHsl — 5 MJTH. 3epeH Ha |

ra.
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I1.C. Anoaun, A.A. 3uranmms, A.A. KanuronoB (1952) pekoMeHnnoBaau Ha
MOJ30JIMCTBIX TIOYBAaX CEBEPHBIX pailoHOB PecmyOmuku Tartapctan BbIceBaTh
palloHUPOBAaHHBIM B T€ TOABI COPT sApoBOM muieHHIb! JlroTecuenc 62 ¢ HopMOi
BeiceBa 5,0-5,5 muH. Ha ra, Ha TeMHO-cepbix MouBax IlpeaBomkes — 7,0 MiH.
BCXO0KHX 3€PEH Ha T'eKTap.

Camas BbICOKAsl ypOKallHOCTh SPOBOM NIIEHUIBI B yCIOBUAX TaTapcTaHa Ha
OCHOBE 00001IeHHBIX JaHHBIX ['ockomMuccuu no coproucnbitanuio (1964) nomydens
no copty CaparoBckas 29 -nipu 5,5, Jltotecuenc 62 — npu 6-7 MIIH. BCXOXHUX 3€peH
Ha Tektap. MHorumu aBTopamu sl yciioBuil I[Ipenkamckoil 30HBI TpeaJiarajics
IIOCEB 3TUX COPTOB SPOBOM MIICHUIBI ¢ HOPMOU BBICEBA 6 MIIH. BCXOXXUX 3€PEH HA
rextap ([lamcyraunoBa, 1966, 1971; Munrazos u 1p., 2000; Illamcytaunosa, 2001).

Uccnenoarenu @.I'. Xaticapos, JI.P. lapudymmun (1975) ontumanbHOU
HOpMOM BbIceBa copToB CapaToBckas 29 u CaparoBckas 36 B yCIIOBHSAX KOIX03a HM.
KomuHTepHa bynHCKOro parioHa cunTany 7 MITH. BCXOKHUX 3€PEH Ha IeKTap.

Cornacao manneiM @.X. MunymeBa, M.C. Marwomuna (1979) naubGonee
BBICOKHME ypOXKau sIpoBOW mieHulbl coptoB CaparoBckasa 29 n XapbkoBckas 46 Ha
cepoit necHoit mouBe [IpeaxaMckoil 30HBI OBLIM TMOMYYEHBI TIPHU BHICEBE 7,5 MIIH.
BCXO0KHMX 3€pPEH Ha Ta.

Ha ceponi necnort mouse IIpenxampsi MOJyd4eHBI BBICOKME YpOXKauh SPOBOU
nmeHubl copra CeernaHa mpu Hopme 5,5-6,5 muH. (Amumpos, 1997) u copra
[IpuokckasiB TOi ske 30He Ha yIOOpEHHBIX (POHAX — MPHU 6 MIIH. BCXOXKHUX 3€PEH Ha Ta
(TamcytnunoBa, Hlaiixytaunos, 1997, 2000).

Bce ke npennoxkeHus 1o onTUMalIbHBIM HOPMaM BbICEBA ISl POTPECCUBHOM
TEXHOJIOTUU BO3/EIbIBAHUS SIPOBOM MILIEHUIIBI UMEIU MIPOTUBOPEUUBBIN XapaKkTep.

Tak, mo muenuto K.I'. Tammymnuna, JI.P. Ilapudynmmaa (1985), HOp™MEBI
BbICEBA MHTEHCUBHBIX COPTOB Ha IMOATOTOBJICHHBIX (POHAX [JIs TMOJYy4YEHHUS UX
MOTCHITMAIBHBIX YPOXKAEB, BBUY UX OTHOCUTEIHHO OOJBIION KYCTUCTOCTH JOJIKHBI

OBITh YMEPEHHBIMU, TTOPSJIKa 4-5 MIIH. BCXOKUX 3€PEH Ha ra.
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Cornmacio muenuto A.A. 3uranmmHa (1987), OpuEeHTUPOBOYHBIE HOPMBI
BbIceBa sipoBoii mineHuibl B PT HaxonsaTcs B npeaenax 4-6 MiIH. BCXOXKHUX 3€peH Ha
ra.

HopMbl  BbiCEBa WMEIOT 3HAYEHUE HE TOJBKO TMpPU  TOJYYEHUHU
IIPOJIOBOJIBCTBEHHOI'O 3€pHA, HO M BBICOKOKAYECTBEHHOI'O CEMEHHOIO0 MaTrepuala.
[Inomaa TNWTaHKWS OKA3bIBAIOT BIIMSIHUE HA KPYHHOCTh CEMSIH U YpO>KailHbIE
CBOMCTBA, TIO9TOMY BBIOOP ONTHUMATHHOU IIJIOMIATN MUTAHUS — OJHA M3 BaKHEUIITHX
3a/1a4 CEMEHOBOJCTBA.

JInsi pacTeHMil, BETBSAIIUXCSA M KYCTSIIUXCS, BCAKHE IMPUEMBI, BBI3bIBAIOIINE
YCUJIEHHOE BETBJIICHUE U KYLEHHE, IPU IIPOU3BOJICTBE CEMSIH HEXENATENbHBI, B CBA3U
C TEM, UTO yBEJIMYEHHUE YKciia cTeOJIel U BETBEH Ha PaCTEHUU BeIET K 00pa30BaHUIO
CEMSIH C TOHM)KCHHBIMH IIOCEBHBIMH, OCOOEHHO YpOKallHBIMM CBOMCTBaMH.
CeMeHOBOJCTBO JOJDKHO Oa3upoBaThCsl HA IMOJIYYEHUU CEMSIH C T[JIABHOIO CTEOJI,
KOTOpBIE SBIIAIOTCS CaMbIMU NOJHOLEHHbIMH. ClenoBaTesbHO, Halo Noa00paTh
TaKyl0 IUIOU[aJb NUTaHUS, KOTOpas HE BbI3bIBaja Obl H30BITOYHOIO poOCTa H
yBennuuBaia oel Maccy 1000 3epen 10 Hy»kHOTO ypoBHS (CTpoHa, 1966).

[To nanabM I1.A. Yepnomasa (1948), yBenuueHue miomaad MUTAHUSA IS
apoBor meHuubl 10 cm’ 3aKOHOMEPHO BEIET K YMEHBIICHUIO YpOXKas, K
YXYJIUEHUIO SHEPTUHU MPOPACTAHMS U CUJIbl HAYAJIIBHOTO POCTA CEMSIH, K CHUKEHUIO
KU3HECTIOCOOHOCTHU U K YXYIIICHUIO UX YPOKallHbIX CBOMCTB.

Onnako, ONTUMAJILHBIA CTEOJECTOM JOJDKEH ONPEACNAThCA IS KaXIou
KYJbTYpbl U B KaXKJI0M KOHKPETHOW 30HE C YYETOM IUIOJIOPOJUS U 3araca Bjiard B
MIOYBE.

B.I'. bamkupues (1967) uzydan BiusiHAE UIOMAAN TUTAHUS SIPOBOI MIIIEHULIBI
Ha ypO’Kail ¥ MOCEBHBIE KaY€CTBa CEMSIH, MPUILET K CIEAYIOUUM Pe3yJIbTaTaMm:

a) Jydilas BBIPABHEHHOCTh 3€pHA OblJa B ONTHUMAJIbHBIX M 3arylI€HHBIX,
MEHBIIIasi — B Pa3pekKEHHBIX MOCEeBaX. DHEPrusl MPOopacTaHUsi CEMSH Iocie yOOopKu
ypoxasi Obuta 0oJiee BBICOKOW C 3arylIeHHBIX M ONTHUMAJbHBIX O T'yCTOTE IMOCEBA,

MCHBIIC C PA3PCIKCHHLIX U CBA3aHa C COCTOAHHUEM CIICJIOCTHU 3€pHA,
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0) cuja HavyaJbHOTO POCTa HECKOJIBKO IMOBBIIIANACH C YBEIIMYEHUEM TUIOLIAAH
NATaHug pacteHui. llnomaaum ke nuTaHus pacTeHUW, OKa3blBas 3HAUYUTEIBHOE
BJIUSIHAE HA YpO’Kail M €ro KadecTBO, HEMOCPEJACTBEHHO B TOJ BbIpalllUBaHUS HE
CKa3bIBAJIMCh HA YPOKaH MOCIIEIYIOMIETO TOKOIEHUS.

Bb.C. Ilerpymenko (uut. Cunsrus, 1975) nmo pe3yiabTaraM CBOUX OIBITOB B
[leHnzeHckol 06acTH PEKOMEHYET BHICEBATh CEMEHHbBIEC YYACTKU SIPOBOM MIIECHUIIBI
C HOpPMOHN 2-3 MIIH. BCXOXKHMX CEeMsSH Ha | ra, 4TO yJIydlIaeT KadyecTBO CEMSH
(PHEprur MpopacTaHus, BCXOXKECTb, COJEpkKaHUE O€lKa W Jp.) U TOBBIIIACT
KO3 UIIMEHT pa3MHOKEHUS.

H.M. Kyxosa (1969), usyuast BnusHIE CIIOCOOOB MOCEBA SPOBOI MIIIEHUIIBI HA
MIOCEBHBIE U YPOXKAlHBIE KayecTBa CEMSH, MPUIJIA K BBIBOAY O TOM, YTO CEMEHA,
MOJIYYCHHBIEC C PACTEHUN IIMPOKOPSIAHOTO MOCEBa (HOpMa BhICeBa 1-2 MITH BCXOXKHUX
3epeH Ha 1 ra), 6e3 npeaBapuTEILHOrO COPTUPOBAHUS UMETH OHM>KEHHYIO SHEPTHUIO
npopacTtaHusi U J1a00paTOPHYI0 BCXOXKECTh IO CPAaBHEHHIO C CEMEHaMHU psIOBOTO
noceBa (HopMma BbiceBa 60 MIIH BCXOXHX 3epeH Ha 1 ra). Ilocime copTupoBanus
CYILLECTBEHHON Pa3HHULIbI B TOCEBHBIX KAYECTBAX CEMSIH HE OOHAPYKEHO.

JInHa 3apOJIBINIEBBIX KOPEIIKOB y CEMSIH ¢ PAaCTeHUW PazIMYHOrO crocoda
noceBa OblJa MPAKTHYECKHM OJMHAKOBOW, IOKA3aTelld CUJbl HAYaJbHOIO pPOCTA
HECKOJIBKO BBIIIE Y CEMSH C LIMPOKOPSJHOTO IOCEBAa C HOPMOM BhICEBA 2 MIIH.
BCXO0XHX 3epeH Ha | ra. [loneBast BCX0KeCTb CEMSIH pOBOM MIIEHUIBI OblIa BBIIIE Yy
ceMsiH, C(hOPMHUPOBABILUXCS B YCIOBUSIX IIUPOKOPSTHOTO ITOCEBA C HOPMOI1 BhiceBa |
MJTH. BCXOHX 3€peH Ha | ra.

CemeHa ¢ IMPOKOPSATHOTO NToceBa (HOpMa BbIceBa 2 MIIH. 3epeH Ha | ra) mocie
MPEABAPUTEILHOTO COPTHPOBAHUS HMMENM JIydlllMe€ YpOXkKaWHbIE KayecTBa IO
CpPaBHEHHMIO C CEMEHaMU KOHTPOJIs (HOpMa BhiceBa 6 MJIH. 3epeH Ha 1 ra).

OgHUM U3 OCHOBHBIX DJIEMEHTOB CTPYKTYpPbl YypOKasi SIPOBBIX 3€pPHOBBIX
KyJbTYyp SBISETCA TyCTOTa MPOAYKTUBHOTO CTEOJECTOs, BKJIAJ KOTOPOro Ha
dbopmupoBaHue ypoxkas KyiabTypbl cocTaBisieT 50-94 % (Topomosa u ap., 2002;

Epomenko, 2011). Cpenu OCHOBHBIX HaNpaBJICHUN PETyJIUPOBAHUSA JTAHHOTO
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nokasartelii 0co00e 3HaueHHE MMEIOT MPUEMBbI, BIUSIONIME HA MOJEBYIO BCXOXKECTh
(oTOOp CeMsSH C BBICOKMMH TIOCEBHBIMH CBOMCTBaMH, MPEINOCEBHas 00paboOTKa
CEMEHHOI0 MaTepuaja U TEXHOJIOTHS MOCEBA) U BHIOOP ONTHUMAIIBHBIX HOPM BBICEBA
(Xopomainos, Jleaucos, 1964; [lmaap u ap., 2001).

Hcnonb3oBaHre BRICOKOKAUYECTBEHHBIX CEMSIH SBIISIETCA BAXKHEHIITUM PE3EPBOM
pocTa MPOAYKTUBHOCTH 3E€PHOBBIX KYJIBTYP M SBISICTCS BaXKHEHUIIUM 3JIEMEHTOB
pecypcocbeperaronux arporexHosioruii (Epos u ap., 2005; Epos, 2007; bepe3kun u
ap., 2006;).

OpnuMm 13 HauboJiee BaXHBIX MApaMETPOB, OMPENETSIONIUX KAaueCTBO CEMSH,
ABJISIETCS TIOKa3aTelib J1a00opaTOpHOM BCXOXKECTH, OT KOTOPOr0O BO MHOTOM 3aBUCHUT
ypoxkaitHOCTh KynbTyphl (OropomgnukoB, Cynmor, 2010). B cBorwo ouepenn, OT
BEJTUYUHBI J1aOOPATOPHON BCXOXKECTH 3aBUCHUT W BEIUYHMHA IMOJEBON BCXOXKECTH, U
rycrota pacteHuit k yoopke (Ctpona u np., 1986; Komensiea, 2007). Tak, B onbITax
I'.A. Kapniooit, M.E. Muponogoii (2009) ycTaHOBJIEHO, YTO MEXTy JIaOOpATOPHOU U
MOJICBOM BCXOXKECTBhIO CEMSIH CYIIECTBYET TECHAasl MOJIOKUTENbHAs 3aBUCUMOCTD
(koaddurment koppensiuuu 0,59). I'ycTtoTa Xe MPOTYKTUBHOTO CTEOIECTOSI M, Kak
CJIEACTBUE, YPOKAWUHOCTH BO MHOI'OM ONPEAENSAETCS UMEHHO BEIMYMHOM IOJIEBOM
BCxoxkecTu cemeHHoro matepuania (llmaap u ap., 1998; Kapnosa, Muponoga, 2009).
HeobxoaumMo OTMETHUTh U BBICOKYIO 3HAYMMOCTH IMOKa3aTelsl JHEPTUU MPOpPACTaAHUS
ceMsH. OTOOp CEeMEHHOTO MaTepHuasia 3€pPHOBBIX KYJIbTYp MO JTaHHOMY MOKa3aTelto
NPUBOJUT K yBeNIMUYeHUIo ypoxaiHoct Ha 30-38 % (EpoB ap., 2005).

O6o00masi 0030p JUTEPATYphl MOXHO 3aKJIIOUYHUTh, YTO BOMPOC O BHIOOpE
ONTUMAJLHON HOPMBI BbICEBA HMMEET JaBHIOK HUCTOpHIO. OJIHAKO, HAKOTUICHHBIM
Marepuan, OCOOCHHO O BIHMSHUM HOPM BBICEBA HAa KA4eCTBO CEMSH, HOCHUT
MPOTUBOPEUMBBII XapakTep W SABISETCS HEJOCTATOYHO H3YYEHHBIM HE TOJIBKO B
PecnyOnuke TaTtapcTaH, HO U B Apyrux obnactsax Poccuiickoit deaeparuu.

T.o0. U3ydeHnue Bompoca BIUSHUSI HOPM BBICEBA HA YPOKail, MIOCEBHBIE KAUe€CTBA
U YpOXXKailHble CBOMCTBA CEMSAH COXpPAHAET CBOIO aKTyallbHOCTh U Tpedyer

AOIOJHHUTCIIBHOI'O U3YUCHH.
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1.3. IllpeanoceBHasi 06padoTKa ceMsiH

st hopMupoBaHMS 3aINIAHUPOBAHHON YPOXKAWHOCTH 3EPHOBBIX KYJIBTYD,
HEOOXOJMMO LEJICHANPABICHHO YMEHBIIUTh HEraTUBHOE BIUSHHE BpPEIHBIX
OpPraHU3MOB, CPEAN KOTOPBIX OCOOEHHO BBIACINSIOTCA (PUTOMATOTECHbI, BBI3BIBAIOIINE
pasznuuHbie 3a00seBaHus KynbTypHbIX pactenuil (Komse u np., 2006). Ilpu stom
CTOUT OTMETWUTh, YTO TIOCTEIICHHO YXYMIIIaromieecs (PUTOCAaHUTApHOE COCTOSHUE
IIOCEBOB HAMNPSIMYIO 3aBUCHUT OT TEXHOJIOTMM Bo3nenbiBaHus KyapTyp (IlInmaap u mp.,
2000; HazapoBa, CoxkonoBa, 2000). OcoOyioo 3HAYUMOCTH ONTUMH3ALUS
(UTOCAaHUTAPHOTO COCTOSIHUS TPeOYIOT ceMeHHble noceBbl (Cadun, 2010).

CemeHHON MaTepuall SBJISIETCS OAHUM W3 OCHOBHBIX MCTOYHUKOB MH(DEKIIUU
JUIST MUKO30B U 0akTepro30B 3epHOBBIX KynbTyp (Trorepes, 2001; Illmaap u np.,
2001; Homxenko u np., 2001; TemmskoB, TemnsikoBa, 2004; JlykesanoBa, 2005;
[TonikoBa, 2005; Cramno, Ky3uemnona, 2005).

KommiekcHbie ucciienoBaHusi MO OIEHKE (DUTOMATOJOTHYECKOTO COCTOSIHUS
SAPOBBIX XJICOOB MPOBOJIUIUCH BO MHOTHX peruoHax Poccum u B PecnyOmumke
Tarapcrtan.  IlomydyeHHble ~ pe3ynbTaThl ~ MOKa3ajdd  BBICOKYIHO  CTEICHb
WHQUIIMPOBAHHOCTH  CEMSH  BO30yAWTeIsIMH  TeiabMHHTOCTOpuo3a  (Bipolaris
sorokiniana), anmereprapuosa (Alternaria tenuis), ¢ysapuosa (Fusarium oxysporum,
F. avenaceum, F. culmorum) wmm mecneBenus (Penicillium spp., Mucor spp.)
(CunmopoBa u np., 1992; Bamuymnuu, 2009; JlantueB u np., 2010). CormacHo
«O0630pa HUTOCAHUTAPHOTO COCTOSTHUS TTOCEBOB CEIHCKOXO3SMCTBEHHBIX KYJIBTYD B
Poccuiickoit ®@enepanuu B 2012 romy u mporHo3a pa3BUTHS BPEIHBIX OOBEKTOB B
2013 romy» B 2012 romy ¢QuTodKCHIEpTHU3a PEMPOTYKTUBHBIX CEMSIH SIPOBBIX
3€pHOBBIX KYJIbTYp Oblla mpoBefeHa B o0beme 3638,11 Teic. T, mpu 3TOM
OOJIBIIMHCTBO TMPOBEPEHHBIX NapTUH OKa3aluCh WHOUIMPOBAHBI Pa3TUUYHBIMU
naroreHaMu. 3apakKeHHbIMU B Pa3HOM cTeneHu okazanuch 97,5 % mnaptuil win
3548,61 TEHIC.T.

HauOonpiryto  omacHOCT, Il ypoXKasi ~ 3€pHOBBIX  MPEACTaBISET

uHbuIMpoBaHie KopHeBbIiMH THuIsMH (Stack, 1982). Kak ykaswsiBaioT A.E.
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UymakoB, T.M. 3axapoBa (1990), cHuKeHHE TOJEBOM BCXOXKECTH CEMSH OT
B.sorokiniana mactymaer npu nHpuUIMpoBaHUN UX Oosiee yeM 12 %, a BO BIIaXKHBIS
roasl — Oonee 34 %. Ilo mamnsim E.FO. Topomonoit (1995), cymectByer TecHas
oTpuuiateiabHas  3aBUCHUMOCTh  (I=-0,905)mexxny  3apa’k€HHOCTBIO  CEMSH
reJIbMUHTOCIIOPHO30M U MOJIEBOM BCXOKECTHIO.

BriOop ¥ ucnonb3oBaHUE Pa3IMUHBIX CPEJCTB 3alllUThl PACTEHUN B paMKax
JAHHOM CHUCTeMBl CTaHOBHTCS Oosiee AG(EKTUBHBIM, T.K. IOJABIISIONICE
OOJBIIMHCTBO  3AIIMTHBIX  MEPOINPUSATUN  Oa3upyeTcs Ha OCHOBE JaHHBIX
(dbuTOCAaHUTAPHOTO KOHTPOJIS U MPOTHO3a PA3BUTUS BpeAUTENEH, 00JI€3HEH U COPHBIX
pactennit (3axapenko, 2001; Ocmanbsan, 2008; borycnasckas, 2009; Banuyinus,
2009; PeBkogna, 2010).

B nmocnegnue roasl s MPOTPABIMBAaHMUS ~ CEMEHHOTO  MaTepuaia
UCTIONIB3YIOTCSL d(PPEKTUBHBIE XUMHUUYECKHE MPOTPABUTEIN CEMSH, 00Jalarolme
BBICOKO# Omosoruueckoit aktuBHocThio (Herrmanetal., 1990; Canun, 2010; Xanees u
ap., 2010). K uucny takux mpoTpaBuTeneid oTHocutca W npenapat Kunro lyo. B
ombitax O.W. [IlaBmoBoit ¢ corp. (2008), Oumonoruueckass >PPEKTUBHOCTD
MPUMEHEHUS JTAaHHOTO TpernapaTa MPOTUB KOPHEBBIX THUJIEH SPOBOTO STUMEHS ObLia
Ha ypoBHE 96 %.

OnHako HEOOXOJMMO OTMETHTh CYIIECTBEHHBIM HEIOCTAaTOK XUMHUYECKOTO
croco0a, 3aKIIOYAIOIIMICSI B OTCYTCTBHM KOOPJAWHAIMKM MEXAY OHOJoTHEH
MaToreHHa, CBOMCTBaMU Mpenaparta U (PUTOCAHUTAPHBIM COCTOSIHUEM CEMSIH, YTO B
KOHEYHOM HUTOre CHUXaeT 3PdekTuBHOCTh nporpaBiuBanus (JleButuH, TroTepes,
2003). Bo MHOTOM 3TO CBSI3aHO C WHTHOMPOBAHMEM HEKOTOPHIX JCHCTBYIOIIUX
BEILIECTB XUMUUYECKUX MPOTPABUTENEH HA POCT U pa3Butue pacrenuit (Uynkux, 1997,
TopomnoBa, 2003), a Takke ¢ HEraTUBHBIM OWUOLMJHBIM BIIMSHHUEM Ha TOJIE3HYIO
anupuTHYI0O MHUKpoduiopy. Tak, HECMOTps Ha HECOMHEHHYI0 M JOKa3aHHYIO
3 PEKTUBHOCT, TPUMEHECHHUS OOJIBIIMHCTBA XUMHUYECKHX HM  OHOJOTHUCCKUX
MpenapaToB, UMEIOTCA JaHHbIE WX HETaTUBHOTO BIIMSIHUS Ha POCT U Pa3BUTHE
pacTteHuil s;tuMmeHs. [loMuMO XOpOIIO W3YyYEeHHOM pPE3UCTEHTHOCTH W B YCIIOBUSIX

OCTpOﬁ HCXBATKKW BJard, B YaCTHOCTHU IIPHU HMCIIOJb30BaHWN BCIICCTB I'PYIIIIbI
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tpuazonoB (Kopmynosa, CunmiueB, ['anmumzsinoBa, Jlorunos, 2007), BO3HUKaeT
BEPOSTHOCTD MOBBIIICHUS YaCTOThI MyTaluil B reHotunax stamens ([Tomenos, dynun,
2009).

B cBsi3u ¢ 3TUM, B mocneaHee BpeMs CEIbCKOXO35MCTBEHHbBIE TPOU3BOIUTENN
BCE 4Yallle HAYMHAIOT NPUMEHATH XHUMHUYECKUE MPOTPABUTEIN COBMECTHO C
Pa3IMUHBIMU PETYJISITOPAMH POCTa, MPOSIBISIONIMMU AHTUCTPECCOBBIE CBOMCTBA
(JIyxmeneB u np., 2005). Db HEKTUBHOCTL U pEHTA0ETHPHOCTH TIOIOOHBIX MTPEMapaToB
CBS3aHA C TEM, YTO AHTHCTPECCOBBIE BEUIECTBA B KAUECTBE AHAJIIOIOB CUTHAJIBHBIX
MOJIEKYJl CMEIAI0T BHYTPEHHUN MeTa0O0JIu3M pAcTEHUH B CTOPOHY YCUJICHUS
COOCTBEHHOM YCTOWYMBOCTU KO MHOTMM HEOJAromnpusTHBIM OHOTHYECKUM H
abuotnueckum ¢akrtopam (Trotepes, 2000; Cynuux, 2002; PomanoBa, Macnos,
2006).

OO0paboTKa CeMsH 3€pHOBBIX KYJbTYP Pa3JIMUYHBIMU CTUMYJSTOPAMU pPOCTa
OKa3bIBAa€T BBIPAKEHHOE TMOJOXKUTEIBHOE BIMSHUE Ha TOCEBHBIE CBOICTBA
CEMEHHOT0 Marepuasa, B TOM YHMCII€ Ha SHEPIrHI0 MPOPACTaHUS U JTAOOPATOPHYIO
BcxoxkecTh (Kapmoma, 2003; Kapmosa, MuponoBa, 2009; Kaneipo u ap., 2011;
Bnacenko u np., 2011). B pe3ynapTare NpuMEHEHUS TaKUX MPENAPATOB 3HAYUTEIBHO
MOBBIIIAETCA TPOJYKTUBHOCTh pacTeHuil. Tak, mpeamoceBHas oOpaOOTKa CeMSH
cTuMynsTopamu pocta MuBan, Kpesanun B coueTaHuu ¢ HOpMaMu BbIiceBa 5,5
MJIH.IIT./TAa B YycloBUAX Bonarorpanckoir obnactu obecrneunna mpubaBky (B
3aBUCHUMOCTH OT COpTa) ypoxkasi B pazmepe 19,6-23,6 % k koHTpoJt0 6e3 00paboTku
(Kamprmmianos, 2007).

OnHUM W3 HETaTHBHBIX MPOSIBICHUN TMPUMEHEHUS XUMUYECKUX CPEICTB
3alUThl PACTEHHU SBIAETCS WX TOBBIINICHHAS SKOJIOTMYECKasl OMmacHOCTh. Jljis
NpeIoTBpaIleH!s] MOJA0OHOr0 oTpuuarenbHoro 3¢¢exkra, Npu OJHOBPEMEHHOM
MOJTYYE€HUH MPOIYKIIUK 0€3 pEeBbIIeHUs Moka3areneid MJY ocTaToYHBIX KOJIUYECTB
nectuninaoB (KopmrynoBa u gap., 2007; KawmbimanoB, 2007) pexkoMeHayeTcs B
3alIUTHBI  COCTaB MJis TPOTPABIMBAHUS CEMSH JI00ABJIATh  pa3IMYHBIC
dbusmnonornyeckue aktuBHble BemlecTBa (PAP), K yucay KOTOPBIX OTHOCHUTCS U

npemnapat AJIb0uT.
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AnpOuT, pazpaboTaHHBIM COTPYIHUKAMU BHOIOrHYECKOro HAy4HOro IEHTpa
Poccuiickoit Axamemun Hayk (1. IlymmHo MockoBckoil 00yacTH), B KayecTBe
JEHUCTBYIONIETO BEIIECTBA COACPKUT TOJU-OETa-TUIPOKCUMACIISTHYIO KHCJIOTY,
KOTOPYI0O MOHO paccMaTpuBaTh KaK HCKYCCTBEHHO OYMILIEHHBINA OHOMOIMMED
nouBeHHbIX OakTepuii Bacillus megaterium u Pseudomonas aureofaciens. Ilpudem
OakTepus npoayueHt Bacillus megateriumurpaer B 7aHHOM OaKTepHUATBLHOM TaHICME
BEIYILIyI0 pPOJb, T.K. COJIEpKaHHWE B €€ KIETKax IMOoJIM-0eTa-THIPOKCUMACIISTHOM
KUCIIOTHI gocturaet 77 % oT cyxoit 6rmomaccel. Pseudomonas aureofaciens, B cBoro
ouepe/ib, YCWIMBAET €€ CHUHTE€3 C OCHOBHBIM MpoayleHToM. [lomMuMo naHHOTO
ycunuBaromero 3¢gdekra 6akrepus Pseudomonasaureofaciens BeIAeIsIeT pa3IuvHbIC
(dbepMEHTHI U JETOJIMMEPasbl, MIEPEBOISIINE TOTU-0eTa-TUAPOKCUMACIISIHYIO KHCIIOTY
B (U3MONOTMYECKH aKTHBHYIO (OpMy [UJIsi pacTelbHBIX OpraHu3MoB (OeTa-
aMuHOOyTHpAT, onuroMmepsl). HeoOXoaMMO OTMETUTH, YTO B MPUPOJIHBIX YCIOBHSIX
MOJIN-0eTa-TUAPOKCUMACIIsTHAS ~ KHCIIOTa  SIBJISIETCS ~ ©CTECTBCHHBIM  3allaCHBIM
BCII[ECTBOM ITOYBEHHBIX OakTepuii, OOMTAIOMMX HA KOPHSAX PACTCHHH M TIOMHMO
CTUMYJISAIIMHA UX POCTA, OKA3bIBAIOIINX 3AIIUTHOE JACHCTBUE MPOTUB A0MOTHYECKUX U
OMOTHUYECKHUX CTPECCOBBIX (haKTOPOB OKpyskarorieit cpenst (MBanos, 2015).

OToMy cmocoOCTBYeT, BXOJSIIMA B COCTaB IMpenapara HaOOp Makpo- u
mukpodnemerToB (N, P, K, Mg, S, Fe, Mn, Cu, Zn, Mo, Na, B, Co, Ni, CI, Ca, I, Se,
Si). CrenuanabHO MOAOOPAaHHBIC BEHICCTBA, (OPMHUPYIOUIUE MHHEPAIBHYIO OCHOBY
npenapata AnbOuT (kanui (GocPOpHOKUCIBIN, KapOaMuJI, MarHUM CEPHOKHUCIIBIMH,
KaJIM a30THOKHUCIBIA) MPUMEPHO B JECATh pa3 MOBBIINIAIOT JEHCTBHE MOJIM-OeTa-
THJAPOKCUMACIISIHON KHCIOTHl W BBICTYMAIOT 1O OTHOIICHHWIO K HEW B KauecTBe
KOHCEpBaHTa. B 4acTHOCTH, 1O JaHHBIM co3nareseit mpemnapata (3JI0THUKOB U JIp.,
2006, 2007), B cpaBHeHMH ¢ TIpsiMbIM aHajiorom Arar-25 K, 3a cuer mnpsmoro
WCITOJTB30BaAHUS OYHIIEHHBIX JCHCTBYIOIITUX BCIIIECTB, X035IHCTBEHHAS
2 PeKTHBHOCTh mMpemapara IOBBIIAeTCI B cpeaHem Ha 79 %. Ilpum 10BOIBHO
HEOOJIBIIION IIEHE W BBICOKUX JKOJIOTHUYECKUX XapaKTEPUCTHKAX, XapPAKTEPHBIX IS
OMOJIOTMYECKUX TMpernaparoB, AJBOUT B TO ke BpeMs IO CBoel 3(PEHEeKTUBHOCTH

NPUOJIMKAETCS K XUMUYECKUM TIpernaparaM 3aluThl pacTeHuil (AyiexuH, 310THUKOB,
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2006). BcnenctBue 3TOro mMpUMEHEHHE albOUTa KakK ajlbTEPHATHBBI XUMUYECKUM
MECTUIUAM B CUCTEMAaX OPTaHHMYECKOTO 3eMJICICINS NMEET OOJIBITYIO TIEPCTICKTUBY.

Hayunbie nccnenoBanus pas3in4yHBIX CBOMCTB mpenapara B 250 mOJIEBBIX U
7a00paTOPHBIX ONBITAX C OCHOBHBIMHU CEIbCKOXO3SMCTBEHHBIMU KYJIbTYpPaMH BO
MHOTHX perrmonax Poccuiickoit ®@enepanuu nokazanu 3¢h(HEKTUBHOCTh MPUMEHEHUS
apONTa I MPEANOCEBHON 00pabOTKHM CEMEHHOTO0 MaTepHayia M WCIIOJIb30BAHMS B
BUJIC BHCKOPHEBOW MOJKOPMKH B pa3audHbIe (pa3el BereTanuu. B cpegHem, cormacHo
MOJIYYCHHBIM JAaHHBIM, TMpernapaTr o0sanaer cnocoOHOCThI0 Ha 10-25 % mnoBbIIATH
MPOYKTUBHOCTh OOJBIIMHCTBA KYJIbTYpHBIX pacTeHui. [lokazaTens Ouonornueckon
3 PEKTUBHOCTH TMPOTUB OCHOBHBIX HSKOHOMHYECKH OIIYTUMBIX 3a00JI€BaHUIM
3€pHOBBIX (KOPHEBBIX THUJIEH, CETYATOM MATHUCTOCTH, MyYHUCTON POCHI, CTEOJICBOM
pKaBuuHBI) MOXeT aocturath 90-95%, 4TO sBIAETCS BBHICOKMM IMOKa3aTejaeM s
ouonpenaparos (ypeiHuHa u 11p., 2006).

Jlns  omeHku  GYHTUIUIHBIX  CBOMCTB  Mpemapara ObUIM  3aJI0KEHBI
MHOTOYMCJICHHBIE MOJIEBBIC OMBITHl B PA3HBIX 30HAX U HA Pa3HBIX COPTaX KYJbTYpHI.
B moneBpIX ombITax mpemapaTr MPOJEMOHCTPUPOBAT CPEIHIOK OHOJIOTHYECKYIO
3¢h(HEKTUBHOCTH MPOTUB OOJIE3HEN SUMEHS: MyYHUCTOM pochl — 89,9 %, KOpHEBBIX
rausee - 69,7 %, rearbMUHTOCTIOpUO3a (ceTuatod maTHUCTOCTH) — 60,4 %, TemHO-
Oypoit msaTHUCTOCTH — 65,2 %, Oypoi pxkaBuunbl — 50,0 %, cenropuosza — 45,0 %.
OyHrunuaHas akKTUBHOCTh AJILOMTAa OTMEUEHA IMPHU YPOBHE PACIPOCTPAHEHHOCTH
3aboneBanuit — 1-90 %, pazButus — 2-39 %. OyHTHOUAHOE ACHCTBHE npenapara
HOCUT UMMYHU3UpYHOIIUK Xapaktep. Ha OMOXMMHUYEeCKOM ypOBHE WMMYHHU3AIUS
CONPOBOK/IAETCS] YBEJIUYEHEM COJIEPKAHUS CATUIUIOBON KUCIOTHI B MJIA3MOJECME U
M3MEHCHHEM DJICKTPOXHMHUYCCKUX moTeHIMaioB (PaOumackas wm  gp., 2008).
Hecmotpss Ha HempsiMOW XapakTep BO3ACUCTBUS, AJBOUT MO PE3YIbTUPYIOLIEMY
abpdexty He ycTynman (QyHrumuaamM HMCKOPEHSIONIEro JeWCTBUS, B YaCTHOCTH,
mpenaparaM Ha OCHOBEe JU(GEHOKOHA30Ja, IUIPOKOHA30Ja, JAUHUKOHA30J]a,
nponukoHasona, TeOykoHaszona, Bacillus subtilis, Pseudomonas aureofaciensu
Pseudomonas fluorescens(3notaukos u ap., 2010).
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B uccnenopanusix B.T. Anexuna B 2002 roay Ha HEBBICOKOM MH(EKITMOHHOM

¢done Omonormueckass >pdexTuBHOCTh AnbOUTAa TpU OOpPaOOTKE CEMSH SPOBOTO
sauMmeHs B HopMme pacxoma 0,03 xr/ra coctaBuna 65,4 %. Ilpu pexkoMeHmyemoit
OJTHOKPATHOM JIOTIOJIHUTEIbHONH 00padoTke anpoutom (0,03 kr/ra) pacTeHuil B
NepUoJl BEreTalMyd  OKa3ajJo CYIIECTBEHHOE  BO3JCHCTBHE HA  Pa3BUTHE
TeJIbMUHTOCTIOPHO3HO-(Yy3apUO3HO  KOPHEBOW THUJIM W  TBEPJAOW TOJOBKH.
JIByKpaTHOE OMPHICKUBAaHUE IIOCEBOB sSUMEHS anpOuToM ((hasa KymieHUs W
KOJIOIIGHUS) CHKIKAJIO TaKkKe pa3BUTUE JHUCTOBOW (POPMBI TeIbMUHTOCIOPHO3a
(TemMHO-Oypasi U ceTdarasi MITHUCTOCTU JHUCThEB) Ha 68,6 % (XUMUYECKUU ITAIOH —
Ha 82,8 %) (AnexuH, CepreeB, 3IIOTHHKOB U JPYTHE).
Opnako AJBOMT TPAKTUYECKH HE OO0JANAET aKTUBHOCTBIO MO 00€33apakMBaHUIO
CeMsIH MPOTUB Hecrnenupuyeckor miecHeBoir mukpodopsr (Mucor, Penicillium,
Aspergillus). DddexkTuBHOCT uHCTOro AJBOMTAa TaK)Ke HEIOCTaTOYHA IS
MIPOTPABIUBAHUS CEMSH IIPOTHUB TOJIOBHEBBIX OOJIE3HEH 3€pHOBBIX. BMecTe ¢ TeM, B
onsiTax BHUM3BK 1 HUMCX [Oro-BocTtoka mpoieMOHCTPUPOBAHO 3HAYUTEIBHO
YCWJICHHE IEUCTBUS XUMHUUECKUX MPOTPABUTEINICH MPOTUB TOJOBHEBLIX O0JIE3HEHN TIpH
WX COBMECTHOM HCIIOIb30BaHUU C AnpOuToM (Omonornyeckas 3()QPEeKTUBHOCTD
noBbIanack ¢ 2-50 % 1o 90-100 %) (3notaukoB u ap., 2007).

KYCC — xunkue yaoOpUTENbHO-CTUMYJIUPYIOIIUE COCTaBbl COJEpXkKaT
MUKPOAJIEMEHTHI B XenaTHou opme. C  TEXHOJOTUYECKUX  TO3MIMK  XEJaThl
MUKPOIJIEMEHTOB UYPE3BBIYAHO YAOOHBI 11 COBMECTHOTO WCIOJIB30BAHUS C
NPOTPAaBUTEISIMA W TUICHKOOOPA3YIONIMMH  BEIIECTBAMH, KOTOPBIC IITHPOKO
BHEAPSIOTCS st nHKpycTanuu cemsiH (Cadpuomnmus, 2008). KYCC IPEKPACHO
pacTBOpSIETCSI W HMEET OTIUYHYI) COBMECTUMOCTh C  TMPOTPABUTEISIMH,
MPUMEHSEMBIEMH TP WHKPYCTAIIMHA CEMSH CEIIbCKOXO3SUCTBEHHBIX KYJIbTYp TPOTHUB
BpeauTeNnen u 6ose3He.

KYCC — xunkuit yaoOpUTEIbHO-CTUMYJIUPYIOIINN COCTaB C COJECpPKAHUEM
TaKMX MHUKPODJIEMEHTOB, Kak MeAb U OOp, OKas3biBaeT HEKOTOPOE BIUSHUE Ha

AHEPIHIO MPOPACTAHUS CEMSH CEIbCKOX03sHCTBEeHHBIX KyIbTyp (Caduomnun, 2001).
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Mens u 60p, Bxomsmuue B coctaB XKYCC B xenaTHOU opMe, UTPAIOT B KU3HU
pPaCTEHHMI KCKIIIOUHUTENIBHO BaXXHYIO poJib. Tak, O0p CHOCOOCTBYET YBEJIMYECHUIO
KOJIMYECTBa XJIOpOQMiLIa B JIUCTHAX, MPUIABAasI UM 3€JCHYI OKpPACKy, YCHUIIUBAET
POCT TBUIBIEBBIX TPYOOK W PENpPOAYKTHBHBIX OpPraHOB, B KOHEYHOM CUETe,
CEMCHHYIO IPOJYKTUBHOCTb. Menb BO3JIEUCTBYET Ha CKOPOCTb OKHCIUTEIBHO-
BOCCTAHOBUTENbHBIX peakuuil. [lox BausHMEM Menu yIydlllaeTcsl YIJIEBOAHBIA M
OENKOBBIA OOMEHBI, TOBHIIIACTCS HAKOIUICHHE Kpaxmalia, OSIKOB, a B MaCIWYHBIX
KyJlbTypax - skupa. [Ipu oTCyTCTBUM MeIu BCXOJbI PACTCHHUM MOTHOAIOT WU KE
IJIOTHOCTh TpaBOCTOsI CcuiabHO cHmkaercs (bunees, 1985; KagwipoB, 1999;
Munnynnus, 2006; Caduomnus, 2008).

[Ipumenenue Meab-, KOOAIbT-, MOJUOACHCOAEPKAIIUX YAOOPUTEIBHBIX
coctaBoB (JKYCC) mist mpeanoceBHOM 00pabOTKH CeMsIH OKa3bIBACT MOJ0KHUTEIBHOE
BO3J/ICIICTBHE HA MPOJYKIIMOHHBIE MPOLECCHI SIPOBOM MIIEHUIIbI, TOBBIIIAET MOJEBYIO
BCXOXECTb CEeMSH W  COXPAaHHOCTh pacTeHHd K  yOOpke,  yiydmiaer
(OTOCUHTETUYECKYIO JEATEIbHOCTh PACTEHUH, CHOCOOCTBYET pallMOHAIBHOMY
WCIIOJIb30BaHUIO MPOAYKTUBHOW Biaru. [Ipm cpaBHEHHMHM BUIIOB M J103 HpenapaToB
KYCC ycTaHOBIEHO MPEUMYIIECTBO Meb-, MOJUOJEHOBOTO YI0OpUTEIHLHOTO
coctaBa XKYCC (Cu-Mo) B no3e 4 i/t cemsn (Tanmanos, 2005; INaticun, 2014).

B Oopsbe ¢ maroreHaMu SIpOBOW MIIEHUIBI B TPAJAUIIMOHHBIX XUMHUYECKUX
CUCTEMAax 3alIUThl MPUMEHSIOTCS GyHTUIMIBI, 10 50 % KOTOpPBIX MOTYT MOIAaIaTh B
MOYBY, U3MEHSIS CTPYKTYPY MUKPOOHBIX IIEHO30B, U aKKYMYJIMPOBATHCS B PA3TUYHBIX
opra’Hax pacTeHud. B 1mouyBe moa ux AEHCTBHEM IIPEUMYIIECTBEHHOE pa3BUTHE
MOJIy4arOT TPUObI M aKTUHOMMIIETHI, MHOTHE META0OJHUTHl KOTOPBIX SIBIISIIOTCS
TOKCHUYHBIMH JUis1 pacTeHuil (Munees, Pemnie, 1990). Otcroia mOHATHO, HACKOJIBKO
aKTyajibHa pa3paboTKa MyTeil CHUKEHUSI MECTUIIUTHON Harpy3KH Ha arpoIleHO3bI.

Mexay TeM, B MHOTOYHCJIEHHBIX MCCJICIOBAaHUSX BBISIBIICHA BO3MOXKHOCTh
MOBBIIICHNUS] YCTOMYMBOCTH TIPOTUB OOJIE3HEH 3a CUET ONTUMHU3AIUU MUHEPATHHOTO
nutanusi pactenuit (esopon, 1980; Toma, 1983). DtoT mpouecc cBsA3aH, MpPExKIE
BCErO, C YCHJEHHEM CaMO3alllUuThl PACTCHUN OT OOJIe3HEH, T.e. C CO3JaHUEM

HCKYCCTBCHHOTI'O (I)PITOI/IMMYHCTeTa, 6Haroz[ap;1 HHAYIHUPOBAHUIO MHUKPOIJICMCHTAMU
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obpazoBanus utoanekcuHoB (Aroaun, 1989; Tpyceruu, Kononona, 2000), a Taxxe
BIUSHUIO MHUKPODJIEMEHTOB Ha (PHU3MOIOr0-OMOXUMUYECKUE TPOLECCHl IMyTEM
3aMEJIEHUsl CTApEHUs pPACTEHUW, YBEIWYEHHUS TOJIIMHBI MOKPOBHBIX TKaHEM,
CO3JJaHUsl MEXaHMYEeCKUX OaphepoB Il MATOT€HA W TOBBIICHUS (PEPMEHTATUBHOU
aktTuBHOCTU pactenuit (Hekmronos, 1962; JlecoBoii u ap., 1981; Kosanes u np., 1990;
Cadwun, Unescos, 2000).

[Ipumenenne Mukpoynoopennii (OKYCC) no3BosisieT CHU3UTh NOPAXKEHHOCTh
pacTeHMl MIIECHUIBI KOPHEBBIMU THWISIMU. [lOpak€HHOCTh pACTEHUN KOPHEBOM
THWIBKO BO3pPacTacT OT BCXOJOB JI0 CO3PEBAHUs, YBEJIWYMBAS PACIPOCTPAHECHUE
0O0JIE3HU B MOCEBAX U Pa3BUTHE MMATOr€HA B pacTeHUsX. VccienoBaHUsIMU BBISIBIICHO,
YTO MUKPOYJIOOpPEHHUsI CHIKAIOT MOPaXKEHHOCTh PAaCTEHUN KOPHEBOW THUJIBIO Ha 3,3-
7,1 %. Myunucrtas poca, Oypass JUCTOBas p)KaBUMHA, CENTOPUO3 — TpUOHBIE
aTOreHbl, HOPaXKAIOIIKE PACTEHUSI OT BCXO/0B 70 (pa3bl MOJIHOM CIeN0CTH 0COOEHHO
BpPEJOHOCHBI B (haze KojomeHus. [laTorensl 0ka3pIBalOT OTPULATENBHOE BIUSHUE HA
pPOCT U pa3BUTHE PACTEHUM, MOPAXKas JUCThs CTEOIH, KOJOChS U MOTYT IPHUBECTH K
PE3KOMY CHUKEHHMIO TOBAPHOM YaCTHU YpOKasl SPOBOM MIIEHHULIBI U YXYIUIEHUIO €ro
kauectBa (Xanees, Tamanos, 2010).

[IpoBeneHHBIM  aHAIW3  HAYYHOTO  MaTepHala  CBUACTEIBCTBYET O
HEOOXOIUMOCTH U3y4YeHUs IPPEKTUBHOCTU MPEANOCEBHOM 0OpabOTKU CEeMSH

0aKOBBIMH CMECSMH XUMHYECKUX ITPOTPABUTEIICH U CTUMYIISTOPOB POCTA.
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T'JIABA 2. YCJIOBUS IPOBEJEHUS OIIBITOB U METOIUKA
UCCJEIOBAHUI

2.1 ArpokiuMaTuyeckue 1 nouBeHHbie pecypcebl Pecny6siuku TaTtaperan

PecnyOnuka TaTapcraH pacnosiokeHa B CpPEIHEM TedeHMH peku Boisra Ha
BOCTOKE BocTouHO-EBpONEickOi paBHUHBI, €€ TEPPUTOPUS HAXOIUTCA MEXKIY
pekamu Bonra u Kama u rpannunt ¢ nenrpansHon Poccuent n Ypanom. Teppuropus
TaTtapcrana npeacTaBiIsieT cO00il HI3MEHHBIE pABHUHBI, U TOJIBKO Ha 3alaJHOM YacTH
U Ha Oro-BOCTOKE MMEIOTCS BO3BbIIEHHOCTH — IlpaBoGepexwse Bonru u
BbyryneMuHo-benebeeBckasi BO3BBILIEHHOCTh (BbIcOTa A0 343 M). I'nmaBHBIE peku —
Boara u Kama. HaxoauTcs B JecHOI M JIeCOCTENHOM 30HAaX, JIECHCTOCThL — 16,3 %.
[TpupoiHO-KIMMATUYECKUE PAINYMUS TPEIONPEAEIAIOT HEOOXOIUMOCTh JEJIECHUs
TEPPUTOPUM PECIyOJMKM Ha 3 MOYBEHHO-KJIMMaTthyeckue 30HbI: |—IIpenBomxbe
(npaBbiii Oeper p. Bonru), 2—TIpeakambe (ceBepHas yacth p. Kambr) u 3—3akambe (K
tory ot p. Kama). (I'abnapaxmanoB u qpyrue 2014)

CoriacHo COBpPEMEHHOMY arposiaHAma@THO-IKOJIOTHYECKOMY paiOHUpPOBa-
Huto [loBomkbs, Ha Tepputopun PecrmyOmuku TaTapcTaH BBIIEISIOTCS 2 KPYMHBIC
PUPOIHO-CETBCKOX035IMCTBEHHBIE 30HBI — IIMPOKOIUCTBEHHO-JIecHas (LLIJI) ¢ nByms
nposuHIsmMu — [Ipenkamckoit (I11J1,) u Cpennepycckoit (ILLJI;) u necoctennas (JIC)
¢ 3aBospkckoit mposuHuuent (JIC,;) u Cpeanepycckoit (JIC;) npoBUHIIUAMMU.

OpnHako, ¢ TOUYKM 3pEHHS arpoKJIMMAaTHUYECKUX, TOYBEHHBIX U MPOU3BOACTBEH -
HBIX YCJIOBMI BEJIEHUSI PACTEHUEBOJCTBA, HauOOJee ONTUMANIbHBIM SIBISIETCS pasze-
JeHue Tepputopun TaTapcTaHa Ha 4 arpoNpOU3BOICTBEHHbBIE 30HBI.

@OopMHPOBAaHUE YpPOXKasi CEIbCKOXO3IUCTBEHHBIX KYJIBTYp OIpPEHEISIeTCS
KOMIUIEKCHBIM BIIMSIHUEM psiia arpoOMETEOpOJIOTUYECKUX (PaKTOPOB, TJIaBHEHIIMMU
U3 KOTOPBIX SBJSIIOTCS TEILIO U BIlara.

TpaauiuoHHO Mo TEeMI000eCIeYeHHOCTH B PECITYOINKE BbIIEIECHO TPU 30HBI:

IIpeaxaMckass 30Ha — YMEPEHHO-IIPOXJAAHAsl, TIJE€ CyMMa aKTHBHBIX

Temmeparyp Bo3ayxa pasuserca 2020 go 21 15°C.



40

[IpeaBomxkckass 30Ha, IOro-Bocrounas u BocTtounas wyactu 3akambd,
XapaKTEPHU3YIOTCA KaK YMEpPEHHO-TEIUIasg 30Ha, IAe oOlas cyMma TEeMIEparyp
Bo3ayxa Bbimre 10 °C naxomures B mpeaenax 2100° zo 2250°C.

Tpetbst 30Ha, Ha3bIBaeMasi 3amagHo — 3aKaMcCKas, XapaKTepU3yeTcsi CyMMOU
IOJIOKUTENBHBIX TEMIIepaTyp Ha yposHe 2250-2300°C.

Tepputopust pecryOUKu 1Mo 00€CIIEYEHHOCTH BJIarod TakKe JENUTCS Ha TPU
CJIEIYIOLIME KIMMAaTUYECKNE 30HBI:

— Ilpenkambe - cymMa 0CaJKkoB 3a MEPUOJ BEreTallii pacTeHU COCTABIISIET B
npenenax 245-265 mm(I'TK Bbiie ¢ IMHALIED).

— IlpenBomxre, 30Ha FOro-Bocrounoit m BocTtoynHon wactu 3akambs, rie
cymma ocaqkoB paBHsaercs 220-230 mm (I'TK paBen enunuie).

— BamagHo — 3akamckas 30Ha ¢ cymmon ocaakoB 210-220 mm (I'TK menbiie
CIUHHUIIBI).

CpaBHEHHE MMEKOIIMXCA NPUPOAHBIX 30H MOKA3BIBAET CYIIECTBEHHO XYJIIUE
YCIIOBUSI 111 BCEX AarponpOM3BOJCTBEHHBIX 30H TaTapcTaHa B CpPaBHEHUH C
benapycbto u co crpanamu Esponeiickoro Coro3a (tadm. 1).

B xonme XX u B Hayaiie XXI| Beka ormedarorcs ri1o0aibHble KINMAaTHYECKHE
u3MeHeHusi. B otHomenun PecnyOmuku Tarapctan XapakTep HW3MEHEHUU
arpOKJIMMaTUYECKUX PECYpPCOB HOCHUT CIEAYIOUIMK BH: TOJBKO 3a mepuoja 2005-
2012 rr. TemmepaTypa BO3AyXa B cpemHeM 3a rox coctasmia 4,2 °C, uro ma 0,5°
OoJpIIe CpPEeAHEr0 MHOTOJIETHEro 3HaudeHus 3a mnociaegnue 30 jer, mnpuyueM
NOTEMIEHHE KOCHYJIOCh KaK 3UMHET0, TaK U JIETHETO EPUOOB.

TemnepaTtypa BO3ayXa 3UMOM, BCE MECALbI CO CPEAHEU TEMIIEpaTypOr HUKE
0°C, To ecTb HepHOL KHOSOPb-MapT») B cpeqreM 3a 2005-2009 rr. cocrasuaa —7,8°C,
gro na 0,7° Gomblie cpeaHero mokasatems 3a mociexnue 30 ner. IlocienHue Tpu
3UMBI CHH3WIHN IOKa3aTenb 10 - 8,7 °C, OXHAKO TEHICHIMS MOTEIUICHHS 3UMHEr0
epHo/a OCTaIach B CHIIE: mepBasi motoBrHa 3umsl 2012-1013 rr. okasamacs Ha 1°C

TEIUIee CPeIHEMHOT0JIETHETO oKa3aTelis (Taduia 1).
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Tabnuua 1 — ArpokiuMmaruueckue pecypebl B Pecniyonuke Tatapcran

Cpenneronoast Cymma Ttemrie- Cymma
TeMIeparypa, °C paTryp BbIIIE 10°C 0CaJIKOB, MM
Pecnybnuka TaTapctan

[Ipenxambe 2,5 2150 440
[IpeaBoikbe 3,1 2250 440
3amagHoe 3aKkaMbe 3,0 2250 380
IOro-Bocrounoe wu 1,9-2,3 2100 400-440

Bocrtounoe 3akambe

EBponenickue cTpassl

benapych 5,9 2312 655
ITonpmia 9,0 2582 555
["epmanus 10,2 3277 603
DpaHIus 12,9 3656 632
AHrnus 10,9 2713 753

[loTenuienrie mnepuoAa «ampeiab-OKTAOPb» Ha TEPPUTOPUH  PECITYyOIHKHU
BbIpakeHO Ooiiee ueTko. Cpenusia temneparypa 3a 2002-2012 rr. cocraBuna 13,4 °C,
YTO MPEBBINIAET CPEIHEMHOTONeTHHiI yposenb (1972-2004 rr.) ma 1,1 °C.
[loTeruieHne BereTallMOHHOTO MEepHUoa OKa3ajo OOJIbIIOE BIMSHUE HA CHHXKEHHE
THJIPOTEPMHUUECKOTO  KO3(PPUIIMEHTa, OTPa)KalolIero CTENEeHb 3aCyILJIMBOCTU
KJIMMara.

Kak cneactBue Takoro moTeIjieHUs, yBEIUYHJIach cyMMa 3(¢heKTUBHBIX
TEMIIEpaTyp CBBILIE 10°C. Ecnu ee CPEIHEMHOTOJIETHSAS BEJIMUMHA PABHSIIACH 870°C,
TO B cpemneM 3a 2005-2012 rr. ona cocrasmia 1070 °C (B Tom umcie B 2010 r. oHa
nocturia 3Hauenusa 1480 0C).

[ToTenuienre M3MEHWJIO €IIE Psii arpoKIMMaTHYEeCKUX (PaKTOpPOB PErvoHa.
Hanpumep, 20-30 neT Ha3aa NpoAOKUTEIbHOCTh MEPUOJa AKTUBHOW BET€TALlMU CO
CpEIIHeCYyTOUHON TeMmIiiepaTypoit Bozmyxa Oomee 10 °C cocraBmsina 135 ameii, a ¢
2005 roga — 150-155 nneit. Co 125 no 135 guelt yBenuumiach Npo0JKUTEIIBHOCTD
0€3MOPO3HOTO MEePUOoIa.

B He meHbliel Mepe MEHSIOTCA KOJIMYECTBO M pacmpenereHue ocaiakoB. C

1871 roma — MO MAaHHBIM CcTapeiinei MeTeocTaHuun pecnyonuku «Kazanb-
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yHuBepcuret™», a ¢ 1930 r. — mo gaHHbIM MeTeocTaHiuu «Kazans-OnopHasy,
cpemHeroioBas cymma ocaakos ¢ 1871r. mo 1960 rox cocrasisiia 432 mm (Tabnuma 2).
C 1961 no 2005 rox cpenHerofoBasi CyMma OCaJKOB yBEIUYUIACh 10 528 MM,
a B mociuennue 30 yer oHa coctaBisieT 552 mMm. MToro cymma rooBbeix OCajJKkoB 3a
135 ner yBenmuunace Ha 120 mm. [IpaBaa, Takou MpUPOCT OCAIAKOB XAPAKTEPEH IS
OBICTPOPACTYIIMX METAIoJIUCOB, a Beab MeTeocTaHusl «Ka3zanp-OnopHas» kak pas

HaxXoanuTCsa Ha TCPPUTOPUN METAIIOJIMCaA.

Ta6nuna 2 — U3menenue ocaakos 3a nepuoa 1871-2012 rr.

[Tepuon CpenneronoBas cymma MeteocTanus
0CaJIKOB, MM

1871-1880 435 M/C «Y HUBEPCUTET
1881-1890 396 M/C «Y HUBEPCUTET
1891-1900 414 M/C «Y HUBEPCUTET
1901-1910 443 M/C «Y HUBEPCUTET
1911-1920 458 M/C «Y HUBEPCUTET
1921-1930 454 M/C «Y HUBEPCUTET
1931-1940 381 Mm/c «Kazanp-OnopHash»
1941-1950 457 Mm/c «Kazanp-OnopHash»
1951-1960 452 Mm/c «Kazanp-OnopHash
1961-1970 527 m/c «Kazanp-OnopHasi»
1971-1980 480 m/c «Kazanp-OnopHasi»
1981-1990 562 m/c «Kazanp-OnopHasi»
1991-2003 542 Mm/c «Kazanp-OnopHash»
2004-2012 468 m/c TatHUMCX

Meteoctannuss TatHUMCX, naxonsmiasics B 16 kM oT Kazanu, 3a mepuoj
cBoero cymecrtBoBanus (2002-2012 rr.) 3adgukcupoBana CpeIHEroJJOBbIE OCAIKU B
konuuectBe 468 mm. Cneayer OTMETUTh, UYTO ATO CIMIIKOM KOPOTKHUM TEPUO]
HaOmoaenuii. HaBepHoe, 6onee 0ObEKTUBHO OyneT oOpaTUThCS K CPEAHETr0J0BOM
cymMmMe ocaakoB 3a mnocienanue 30 jer mo Bcem MerteoctaHiusiM PT, koTopas
cocraBuia 504 mm. Mcxons w3 3TOro mokasaressi, CyMMa TOJOBBIX OCAJKOB IO

Tarapcrany 3a 135 ner peanbHO yBenuuuiach He Ha 120 MM, a numb HA 72 MM.
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[TonyueHHbId pe3ynpTaT Xopouo cornacyercss ¢ gaHHbiMu Camapckoro HUMCX.
(Tarmpos, 2013)

Opnako, ropa3no BakHee WHGOpMaIMsa 00 W3MEHEHHUSX B PaCIpeCICHUH
rOJIOBBIX OCAJKOB MO Mecsiiam. AHaiu3 BpPEeMEHHOTro oTpe3ka ¢ 1972 mo 2012 r.
MOKa3aj, 4TO OCAJKHU BETEeTAI[MOHHOTO MEepuojaa Ha TeppuTtopuu TaTapcTaH UMEIOT
JIOCTOBEPHYIO TEHJCHIMIO K yMeHblneHuto (tabmuna 3). o 2004 rona
UCIIOJB30BAIMCH JlaHHble MeTeocTaHlnu «Kazanb-OmopHasi», a ¢ 2004 roga —

meteoctanuu TatHUNCX.

Tabmuia 3 — KoaraecTBo ocaakoB mo nepuoaam Beretamuu (1972-2012 1r.)

I'on Ocanku, MM I'on Ocagku, MM
Maii- aBryCT- Mai- | aBrycT-
HIOHb | CEHTSIOpb UIOHb | CEHTSIOpb
1 2 3 4 3) 6
1972 92 89 1993 78 121
1973 36 118 1994 176 44
1974 112 37 1995 23 50
1975 42 124 1996 101 65
1976 108 39 1997 133 123
1977 98 95 1998 55 143
1978 311 164 1999 85 174
1979 37 63 2000 147 131
1980 105 111 2001 140 146
1981 29 137 2002 104 66
1982 137 120 2003 119 86
1983 190 72 2004 120 88
1984 109 198 2005 172 45
1985 170 90 2006 76 104
1986 67 188 2007 85 102
1987 96 143 2008 115 105
1988 88 156 2009 56 65
1989 141 64 2010 38 /3
1990 985 107 2011 102 88
1991 50 150 2012 96 96
cpennee 3a 20 mer | 106 111 cpennee 3a 21 rox 98 93
1992 42 37 yMEHbIIIeHUE B % 7,5 16,2
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B nmnocnennee nBaguaTwieTHe OCaJAKU TEpUOJa «Mai-UIOHB», B KOTOPOM
3aKJIQ/IBIBAIOTCSI OCHOBBI YpO’Kas, COKPAaTWJIMCh IO CPAaBHEHUIO C MPEAbIIYIIAM
nBaanaruiaeTueMm Ha 7,5 %. B To ke Bpems, OCaJKu Mepuojia «aBryCcT-CEHTIOPbY,
Korja QopMupyeTcs yposkal BaKHEHIIMX KOPMOBBIX, MPOJIOBOJIbCTBEHHBIX U
TEXHUYECKUX KYJIbTYp, HAOUPAIOT CHUJIBI BCXOJbI O3UMBIX, COKPATUIUCH Ha 16,2 %, a
B MOCJIEHEE NeCATUIETHE — U BoBce Ha 24 %. PocT rogoBOoM CyMMBI OCaJKOB
IIPOU30ILIEN 32 CUET YBEIUUEHUS KOJIMYECTBA OCAIKOB B XOJIOJHBIE MECALBI TOAa.

YMeHbIIEHHEe CyMMBI OCa/IKOB 3a NEPHO]l aKTUBHOUM BEreTaluy B COYETAHUU C
NOBBIIICHHEM CpPEIHECYTOYHBIX TEMIIEpAaTyp BO3AyXa BeIE€T K CHIKCHUIO
TUAPOTEPMHUYECKOr0 KO3(P(PUUMEHTa, TO €CTh — K IMOBBIILICHUIO 3aCyIUIMBOCTH
KJIMMArTa.

Tunsl yBIaXHEHHS BET€TAlMOHHOIO Iepuojia KiIaccuPUUUpYroTCs B
3aBUCUMOCTH OT BEJTMYMHBI THIPOTEPMHUUECKOTO KodddurrenTa (tadbmuma 4).

Ha mnpakrtuke 4dame BCEro HCHONB3YIOT TPU Tpajalud  yBIAKHEHUS
BEreTalMOHHBIX IEPUOIOB:

- 3acynuIuBbIe (00BEAUHSCT 1-1 U 2-1 TUIIBI, IPUBEICHHBIC B TabuIe 3);

- CpellHeyBJIa)KHEHHbIE (3 U 4 TUIIBI);

- BJIQXKHBIE (5-6 TUIIBI).

[Ipu ananu3e Tabiuipl 4 CTAHOBUTCS OYECBUIHBIM, uyTOo HaunHas ¢ 1990 roxa
15 ner, oTHOCWIIMCH K KaTeropusM OT €1ab03aCylUIUBBIX 0 3aCYLUUIUBBIX U TOJBKO 7
jeT ObulM BIaXHbIMH. [lOBBIIEHHE 3aCyNUIMBOCTH KJIMMAaTa O3HAYaeT HE TOJIBKO
YBEIMYEHHE CTENEHW HCCyleHuss MouBbl. Kpome TOro, ysennuuBaercs 0JI
OCaJKOB, KOTOpas BIIUTHIBACTCS I[OYBOM JO HACBHILIEHHUS CBOEM MaKCHMaJbHOMU
TMUTPOCKOMUYHOCTH (HEJOCTYMHAasl JUIsl pacTeHuil Biara). Takum oOpa3zom, I0JIs
OCaJKOB, PACXOAYyEeMbIX KyJIbTYPHBIMH pPAcCTCeHUSIMH Ha (HOPMUPOBAHHUE CBOETO
ypoXasi, IpH MOBBIIICHUH 3aCYIIJIMBOCTH CTAHOBUTCS BCE MEHBIIIE.

Eme ogHuM HeXenareabHbIM MOCIEACTBUEM IMOBBIIICHHS 3aCyLUIMBOCTH SIB-
JISI€TCSL CHUYKEHUE OCEHHUX 3alacoB JIOCTYIHOM /I pACTE€HUM MPOJYKTUBHOM Bllaru

B MCTPOBOM CJIOC ITOYBEI IIEPC YXOA0M B 3UMY.
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Ta6nuna 4 — Knaccudukanusi TUIOB yBIaKHEHUS BET€TAIlMOHHOTO Mepruoa

I'TK 3a nepuon CymMa ocaikoB 3a Tun yBnaxHeHHs TOJa
BETCTaIUU BETCTAIUIO OT
CPETHEMHOTOJIETHUX, B %

0,5 u meHee 60 1 MmeHee Cyxon
0,6-0,7 61-80 CubHO3aCyIUIMBBIN
0,8-0,9 81-100 3acCyluIMBBINA
1,0-1,2 101-120 Cnabo3acylnuinBbIf
1,3-1,5 121-140 Biaxnabrin

1,6 u 6oxee 140 u Gonee M30BITOYHO BIIAKHBIN

BooOmie-To konebaHusi 3TOro MoOKa3zaTenss B ONPEACICHHBIX Ipejaesiax He
OKa3bIBAIOT HHMKAKOI'O BIIUSHMS Ha BEJIMYMHY BECEHHUX 3alacoB MPOJYKTHUBHOU
BJIAaru. OJTO OOBIACHSAETCS TEeM, 4YTO TPH HHU3KOM BIIXKHOCTH IIOYBBI TEpe.
HACTYIUICHHEM 3WMBI TIPOUCXOJUT JIydIliee BIHUTHIBAHKE B MOYBY 3WMHE-BECECHHUX
ocankoB. [Ipu BBHICOKOI BIIaKHOCTH MOYBBI MEpe]] HACTYIJICHUEM 3UMBI, HAIIPOTHUB,
HAKOIJICHUE BJIard B TOYBE 33 CUET 3MMHE-OCCHHHUX OCAJKOB MPAKTUYECKH HE TIPO-
ucxoauT. OgHaKo, B TOCJIEIHHUE TOJIbI YYACTHIIMChH CIy4yal COUYETaHUs ITyOOKOro BbI-
CYIIIMBAHMS MOYBBI K KOHITY TIEPHO/Ia BETETAIIMH C 3aHWKEHHBIM KOJUYECTBOM OCaJI-
KOB B OCEHHHE MECSIIBI.

Takum oOpaszoMm, 3emnenenue PecnyOmuku TarapctaH HaxomuTcs W B
Ommkaiiee BpeMs OyAeT HaXOAUThCS B YCIOBUSAX 3HAUUTEIBHBIX PHCKOB,
CBSI3aHHBIX C BBICOKOM YacTOTOW KOJEOAHWS OCHOBHBIX arpoOMETEOPOJIOTHYECKHUX
napaMeTpoB, BIUSIOLIMX HA TPOAYKTUBHOCTh pactennil (Tarupos, [laittanos, 2013).

[TouBennwiii mnokpoB PecnyOnuku TarapctaH B OCHOBHOM MpEICTaBIEH
TSOKEJIBIM TPAaHYJIOMETPUYECKUM COCTaBOM. TSKEIOCYTJIMHUCTBIE W TIWHUCTHIC
Pa3HOBUIHOCTHU cOCTaBIAIOT 85,1 %, cpenne— u nerkocyrnuuuctoie — 9,4 %. Jlumb B
HEKOTOPBIX  pailoHaX B OCHOBHOM JTO CEBEpHAs 4YacTb  PECIyOJUKH
MMEIOTCSIHE3HAYNTEIHHBICTIIONIAIN 3€MEIb C CYIIeCYaHBIMHU M MECUYaHbIMU JIEPHOBO-
MO/I30JIMCTHIMU TUIIAMU MOYB, YTO cocTaBisieT 2,5 % tepputopuu. Takue nouyBbI MpH
CEJIbCKOXO3SIICTBEHHOM HCIOJIB30BAHUM TOBEPTAIOTCS TEXHUYECKOW IPO3HUH, YTO

BBIPAXKAETCA MEPEYIUIOTHEHUEM II0YB U YTPAaTOM KOMKOBATO-36PHUCTOU CTPYKTYPBHI,
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COIPOBOXAAIOIINXCS YXYIIUIEHUEM BOAHOIO, BO3AYIIHOIO M TEIUIOBOTO PEXHUMOB
MIOYBHI.

YepHozeMHbIE TMOYBBI 3aHUMarOT 42% OT IUIOWAAU  CEIbXO03YroJuid
Tarapctana. OHu, KaKk TUIMYHBIA TOYBEHHBIM IOKPOB, B OCHOBHOM PAaCIIOJIOKEHBI B
IOKHBIX JICCOCTEMHBIX JaHAAPTHBIX MOJA30HAX pecnyOnukd. Takue THIBI TOYB
BCTpPEUYalOTCs B OOJBIIMHCTBE CIy4asX BBILIIEJIOYEHHBIMH U, CPAaBHUTEIBHO
BMEHBIIIEH CTENEHU, TUIIMYHBIMU U OMNOJ30JEHHBIMH YepHO3eMaMu. OTHOCHTEIBHO
OOJIBILIETO  PACHIPOCTPAHCHUSIUMEIOT 4epHO3eMHbIenouBbl B HOro-Boctounom
3akaMbe W FOKHOW 4acTu IIpenBoinKbs, 3HAUUTEIBPHO WX MEHBIIE B 3alaJHOM U
BocrounoMm 3akambe, a Ha ceBepe (Bricokoe) [IpeaBoikbsa OHU BCTpEUarOTCs PEJIKO.

Cepple JiecHBIE IIOYBBI SIBISIFOTCS BTOPBIM [0 PAaCHpPOCTPAHEHHOCTH THUIIOM
II0YB, X IUIOLIAJH AOCTUTAIOT 39,5 % OT IIoImaau CEeIbCKOXO3IUCTBEHHBIX YTOAUMN.
Jloyig 1epHOBO-TIOJ30IMUCTBIX U JIEPHOBO-KapOOHATHBIX IMOYB COCTABIISIET CYMMAapHO
10,2 %. HeuepHo3eMHble mo4Bhl TpeoOanaoT B lIpenkambe, HO BCTpedaroTCs U B
JPYTUX arpornpon3BOACTBEHHBIX 30HAX.

Jist pa3paOOTKM aAanTUPOBAHHBIX CUCTEM 3eMJle/iesius 0co00€ 3HaueHue
UMEeT  yueT  30HaJbHBIX  ocoOeHHocTed. MMeHnHo  Onmaromapst — yuety
arpoOKJIMMATUYECKUX W TOYBEHHBIX  YCJIOBUM  BO3MOXXHO  pallMOHAIBHOE
WCIIOJIb30BAaHUE NPHUPOAHBIX pecypcoB perroHa. C LENpl0 YCHUIIEHUS OXpaHbI
OKpYXalolel cpenpl MpU CO3AAHUM SKOJOTUYECKH CTAOMIBHOW CTPYKTYpBI
arposianimadToB U 111 00eCeYeHUSIBBICOKOI(PPEKTUBHOTO UX PYHKIIMOHUPOBAHMUS,
B HacTosllee BpeMsi pa3padaTbiBalOTCA NMEPBOOUEPEAHbIE3aaul PeLIeHUs MpoOIeM
MOBBIIICHUS YCTOMYMBOCTH U OMOpa3HOOOpa3usi arpoiaHamadToB,yTo, B CBOIO
ouyepesib, COMPOBOKIAETCA CMATYEHUEM BIUSHUA 3aCyX, YMEHBIICHUEM JIETPaJaliu
MOYB, yCWJIEHHEM OOppObl C  OMYyCTHIHUBAHHEM  3€MeJlb, IOBBIIICHHEM
MPOJYKTUBHOCTHU U TUIOJOPOAUS CEIbCKOXO3SIICTBEHHBIX YTOAMIA.

Jlnia pelieHust JaHHOM 3a7auu HEOOXOAMMa KOMILJIEKCHAs! OLIEHKAa PECYpPCHOIO

NOTEHIIMAJIa arpONPOU3BOICTBEHHBIX 30H Pecniyonuku Tartapcran (Tadiuna 5).
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Ta6muma 5 — [Ipenkamckas arporpoun3BoacTBeHHas 30Ha (IIpeakambe)

Mynununansueii | [Hnomans | bamn saxoHoMu- Cpennee JloJ1s mantHu
parioH MAIIHH, YECKOU OIICHKH coJiepxa- IO/ IBEPIKCH-
ThiCc.ra | (OOHMTET) MOYBBI | HHUE TYy- | HOU 3po3uH, %o
Mmyca, %

1. ArpbI3ckuii 75,3 26,9 3,2 40,0
2. Apckwii 126,9 27,4 2,7 63,0
3. ATHUHCKUH 48,4 27,1 2,7 57,0
4. banTacuHCKUA 74,6 26,8 2,8 68,0
5. BeicOoKOoropckuit 79,4 26,6 2,2 82,0
6. EnaGyxckuii 61,8 27,3 3,1 43,0
7. Kykmopckuii 82,6 26,6 3,1 72,0
8. JlanmeBckut 70,4 28,4 3,0 48,0
9. MamagpIcKkumn 93,7 26,0 2,4 82,0
10.MeuneneeBcKuii 34,2 28,4 3,4 40,0
11.ITecTpeunHCKUT 80,0 27,2 2,7 66,0
12.Pri6HO- 87,7 26,4 2,3 67,0
Cnobonackuii

13.CabuHckuit 61,6 25,5 2,5 67,0
14. TronsunHCKUA 50,3 26,6 2,4 67,0
B cpennem mo 30He 26,9 2,8 61,6

AHanu3upys JaHHBIX TAOJUIBI 5 MOXKHO CHENaTh BBIBOJ O TOM, YTO OOHUTET

MOYBBI B CPEIHEM I10 30HE COCTaBJISIET 26,9 eauHMIA, TaK KaK COJEpKaHUE rymyca

Mo 30HE cocTaBisgeT Bcero nuimb — 2,8 %. DTO TOBOPUT O TOM, YTO TOYBHI

[IpenakamMckoii 30HbI TPeOyeT TOMOJHUTEILHON METHOPAIUH.

ArposkoJiornyeckue pecypesl IlpegkaMckoii 30HbI

CpenneronoBoe KOau4ecTBO ocaakoB B 30HE — 440 mm. Cymma TemriiepaTtyp

semme  10°C — 2020-2150 °C. Cpennsis MpOJIOKUTEIIBHOCTh BETETAlMOHHOTO

nepuona — 160 queit. Boicota cHexxHOTO TTOKpoBa — 39-44 cMm.

[TouBennsie pecypcebl (% OT 3eMellb CEIbCKOXO3SIMCTBEHHOTO Ha3HAYCHUS)

CIIEAYIONINE: IEPHOBO-TIOA30UCThIC TTOUBBI — 15,6 %; nepHOBO-KapOOHATHBIE MTOYBEI

— 4,9 %; ceprie necHple TouBBl — 57,8 % W KOpu4HEBO-cephie mouBbI — 9,1%;

yepHo3eMHbie 1mouBsl — 1,0 % u npoune — 11,6 %.
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2.2 ArpoMeTeopoJIoru4ecKue yCJIOBHS B oAbl IPOBeAeHNs UCCIeI0BAHN I
JIns1 MOJIHOM XapaKTEPUCTUKU arpOMETEOPOJIOTHUECKUX MMOKA3aTENEH BO BpEMS
MPOBEJCHUS JKCIEPUMEHTAIBHBIX HCCJIEI0OBAaHUN HCIOJIb30BATUCh MAaTEpHUAIIbI,
noyiyueHHslie ¢ Meteoctaniuu «Kazans - OnopHas», kotopast HaxoauTcs B 10 km ot
ONBITHOTO YywacTka. llorogHele yciaoBHUS B TMEpPUOJ HCCIEAOBAaHUM HUMEIU

HEOJ/IHO3HAUHbIE TToKa3zaTenu (pucyHok 1 u 2).

100

B CpegHeMHoOroneTHue

m2016r.

m2017r.
m2018r.

Mam NtoHb Uionb ABryct CeHTA6pb

Ocanku, MM

Pucynok 1 — Cymma ocagkoB B rofibl IPOBEJICHUS HCCIEI0BaHUN
(manHBIE MeTeocTaHIK «Kazanb- OnopHas»)

25

20 -

15 =&—CpeIHEMHOT0JICTHUE

/ ~B-2016T.

10 =A=2017 1.
=>2018 1.

Temmeparypa, °C

O T T T T 1
Man Hronb Wiome  Asryctr CeHTI0ph

Pucynok 2 — CpegHecyTouHasi TemrepaTypa Bo3ayXa B F0Jlbl IPOBEICHUS
uccienoBanuii (nanupie Meteoctanimu «Kaszans - OnopHas»)
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Hauano Becubl B 2016 roay oTrMedeHO B OOBIYHBIC CPOKH, M HACTYIUICHHE
(U3UYECKON CIIeTOCTH MOYBHI HAOJI01aJI0Ch B HaYajie Masl.

Meteoposiornyeckue yciuoBus 3a BETETALMOHHBIN MIEPUOJ IPOBOU IMIIEHULIBI B
2016 romy ObUTM HEOMArONPUSITHBIMHU YCJIOBUS s (pOopMUpOBaHUsI ypoxas. Maii,
UIOHb ObLTM 3acynuiuBbiMU. [lo naHHbIM Ha mereoctaHuuun «Kazanb - OnopHas»
Pecniyonuku Tatapctan, B |l nexane mas (paza KymeHus: spoBoi MIIEHUIIBI) BBITIAIO
UG 12 MM 0CaZIKoOB, a CpeAHECYTOYHAS TeMIIepaTypa ObLIa BBIIIIE HOPMBI Ha 4,3°C.

B urone Bbimmanio ocankos B 21 MM mmm 37,5% OT HOpPMBI, @ CpeaHECYTOYHAS
TeMItepaTypa GbliIa BBILIE CPEAHEMHOTOIeTHHX Ha 3,4°C.

CymMa BhINABIIMX OCAAKOB B Hioyie coctaBmwia 91 mm unm 154,2% ot HOpMBI
HE OKa3aJia CyIIeCTBEHHOT0 BIUSHUS Ha (OPMUPOBAHUE YPOKast SIPOBOM TIIICHUITBI.

B nenom moromnele ycnoBuss 2016 roma  XapakTepU3OBANIUCh  KaK
OTHOCHUTEJILHO OJIarOMpUsITHBIE JJISI POCTA U Pa3BUTHUS SPOBOM MIIECHHUIIBI.

B 2017 romy nepBoil NOJIOBUHE BEreTalld yCTAHOBUJIACH MPOXJaJHAs U
BIaXkKHasi moroja. Temmeparypa BO3ayXa B CpeIHEM 3a Maidl Mecsl] Oblja HUXKE,
CPEAHEMHOTOJICTHUX JAHHBIX Ha 4,2°C. Tloces PaHHUX SPOBBIX KYJIBTYP HA4YaJIU BO
BTOPOM TIOJIOBMHE BTOPOM JAekaabl Mas. TperTbs Jekaga Mas  TaKxke
XapaKTepHU30BaIach CpEIHECYTOUYHOMN TeMIiepaTypou BO3/lyXa HUXKe
CpeIHEMHOTOETHUX AaHHbIX Ha 5,2° C, CyMMa 0CaIKOB COCTABHIIA GOJIee [TONOBHHBI
MECAYHOI HOPMBI (PUCYHOK 1 1 2).

B  uioHe  arpomMeTeoposIOrMYeCKHE  YCIOBHS  ObBUIM  OTHOCHUTENIBHO
ONMarompuATHBIMU I poOCTa W pa3BUTUS sApoBoW mmreHunbl. [lokazatenn
CPEIHECYTOUHON TeMmIepaTypbl BO3[yXa HAaXOJWUJIUCh HMKE CPEIHEMHOTOJETHHX
ToKaszarejen (14,50 C). B 10 xe Bpems HaONIOAANIOCHh BBINMAJICHHE OCAJIKOB B
KpuThdeckue (aspl pocta W Pa3BUTHUS SPOBOM MINCHUIIBI, YTO OKa3ajo
OJlaronpusATHOE BIMSHUE HAa pa3BUTHE SIPOBOM MIlIEHUIIBI. B HioHEe cymMma OcajgkoB
coctaBuia 57,0 MM, To ectb Onmm3ko kK Hopme. CpeaHecyTouHas TemIepaTrypa
BO3/lyXa HIOJIA OblJJa HAa YpPOBHE CPEIHEMHOTIOJETHUX U XapaKTepu3oBaiach

TCIIJIIOBBIM PECIKNMOM OMM3KUM K OINTHMAJIbHOU A poCTa M Pa3BUTHUA HpOBOﬁ
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nieHuIpl. CyMMa ocaikoB B Hiojie Oblila HUXKE HOPMBI (46 MM), HO 3TO HE OKa3ajo
CYILLECTBEHHOI'O BJIUSHHS HAa XOJI pOCTA U Pa3BUTHS PACTEHUN APOBOU MILIEHULIBI.

| u Il nexanpl aBrycra mo mokaszaTelro TEeMIEpaTypHOro pekuma ObLia BBIIIE
CpPEeTHEMHOT0OJICTHUX 3HaUeHui Ha 3,8-5,0 oc.

B nenom arpoMereoposorunyeckue yciaoBus, BO BpeMs Berertauuu B 2017 rona
ObLIM OiaronpusATHBIMU ISl GOPMUPOBAHMS JTOCTATOYHO BBICOKOTO MO CPABHEHUIO
2016 rogoM ypoxKalHOCTH SIPOBOM MILICHUIIBI.

2018 rom xapakTepu3OBajJCi PAHHUM HAYAJIOM BECHBI IO CPABHEHHIO CO
CPETHHMMH MHOTOJIETHUMH IOKa3aTessiMu. [lepexon cyTouHON TeMIiepaTypbl BO3yXa
gepes 0° ormeuen 10 ampemst, k 13 ampens CHEr Ha TOJMSAX MOJHOCTBIO PACTASIIL.
Tennas u cyxast moroja ycKopuia HaCTyIUIEHUs (PU3UYECKON CIIETOCTH (PU3UUECKYIO
CIEJIOCTb MOYBBI U K 00pa0OTKE MOYBBI MPUCTYIMIN B KOHIIE anpers.

B nauvane mas Mecsna noroja Obula HEYCTOMYHMBOM C PE3KMMH KOJIEOAHUSIMU
TEeMIIepaTyphbl BO3/IyXa B TeUeHHE JHS ¢ +2 — 3 °C o 15-20 °C. CymMa BBITIaBIINX
ocajJKkoB coctaBuia — 17 MM. Bo BTOpoil mosoBuHE Masi HaOJII01aJIOCh MOTEIICHHUE
10 +20,+ 25 °C, HO ¢ HeycTOiT4HBOIl mMACMypHOI moroxoil. TakuM 06pa3oM, Mecs
XapaKTEePU30BAICS MOBBIICHHBIM TEIIOBHIM pexumoM +14,8 °C, urto ma 22,3 %
BBIIIIE HOPMBI.

BrinaBmive ocagku B Hayasle MIOHS ObLTM He3HauuTelbHbl. CO BTOPOH JeKaibl
OTMEUYEHBbI 3aCyIUIMBBIE YCIOBUS, TJ€ CpPEIHECYyTOYHAas TeMIlepaTypa BO3IyXa
noxomuna g0 +25 °C u Beime, a TEMIIEpaTypa Ha MOBEPXHOCTH NMOYBHI B 12 4. nHsA
cocrapmsuia 36 °C, Ha rmyOuHe 5 cM oHa paBHsmach g0 +25 — +30°C. Cymma
BBIMABIINX 0CAAKOB cocTtaBuia 54 mm ( 96,4 % OT HOPMBI).

Urons xapakTepu3oBalicsd BBICOKMM TEMIEPATypHbIM pexuMoM (1o +22,
+26°), Habmogamich mKBanbHbe BeTpsl ¢ ocamkamu (10-11.VII). Cpexnecyrounas
TemIieparypa npesbiiana Hopmy Ha 11,1 %, ocanku cocraBunu 94,9 % OT HOPMBEL.

B Hauvane aBrycra BbIIaadud KpaTKOBpPEMEHHbIE AO0XKIU. OTHOCHUTEIBHO

BBICOKas Cpe€aHeCyTOYHAasA TEMIICpATypa BO3yXa Ipu HCKIIKOUYHUTEIBHO
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HEPAaBHOMEPHOM BBITNIAJICHUU OCAJIKOB BO BPEMsI BETeTallUX PACTCHUN HE MO3BOJIMIIU
00eCIeunTh JaKe YAOBICTBOPUTEIBHOE YBIQKHCHUE TTOYBHI.

Takum o0Opazom, B 2018 rojy CJIOKHUIIUCH NOAXOSIINE
arpoMeTEeOpPOJIOTHYECKUE  yCJIOBHSA, JUIi  (POPMHUpPOBAHHMS  CpPEIHEr0  ypPOBHS
YPOKAaUHOCTH SIPOBOM IIIIEHULIBI.

B 1enom, nmorogusie yeiaoBus (2016, 2017 u 2018) cIOXKHINCH OTHOCHTEILHO
OJIaronpUsITHBIE JUIsl IOJIYYEHUS CPETHETO YPOBHS YPOXKAHOCTH SIPOBOM MIIIEHUIIBI.

B Tarapckunit HUMCX BbIBEA€H HOBBIM COPT SPOBOU MIICHUIIBI «ﬁonnsm»,
KOTOPBIM B HACTOSAIIIEE BpeMsl ITpHU3HaH [ '0Cy1apCTBEHHOM KOMHUCCHUEH TTO UCIIBITAHUIO
Y OXPAaHE CEJIEKIMOHHBIX JTOCTHKEHUN COPTOM — cTaHaapTom misa PT.

HoBplli copT oTiMuyaercss BBICOKOM aalTUBHOM CIOCOOHOCTBIO, JaeT
CTaOMJILHO BBICOKHE YpOXKal B pa3JIMUYHBIC TI0 IIOTOJIHBIM YCIIOBHSM TOJIbI,
MPEBBIIIAIOIINE paHEEe CO3AaHHbIA copT — cTaHAapT CumOupuuT Ha 12 — 15%.

VYcroitunB Kk 0oJie3HsM MIIeHUIbI. OTIMYaeTCss BRICOKMMHU XJI€OOTIEKapHBIMU
Ka4eCTBaMHU.

Copr «Momapi3» OTHOCHTCS K COPTAM  CPEIHECHENbIM, a  TaKKe
3aCyX0yCTOMYMBOCTh BhIlIe cpeaHed. Macca 1000 3épen 40-44 1, oOecrieunBaeT
BBICOKHI BBIXOJ ToBapHOTO 3epHa. Comepkanume Oenka B 3epHe 13-14%. OOmras

xjebornekapHas orieHka 4,6 6amna. Llennas mieHuna.

2.3 CxeMa ONIBLITOB U METOAMKA HCCJIET0BAHMI
UccnenoBanust npopoawinck B 2016-2018 rr. Ha onbiTHOM mojie KazaHckoro
'AY. Jlnsg pa3paboTKd TPUEMOB TOBBIIMICHUS ITOCEBHBIX KadyeCTB U BBIXOJA
KOHJAULMOHHBIX CEMSIH MPOBOJAWIHN CIEAYIOLIUE TTOJIEBBIC OIBITHIL.
Oneir 1. BausHue MHUHEpPaJbHOTO IIUTAaHUS PACTEHUM HA IIOCEBHBIC W
YPOXKaHbIE CBOMCTBA CEMSIH SIPOBOU MIICHULIBI.
YpokalHOCTh SPOBOM IMIIEHUIBI, BBIXOJ KOHIWIIMOHHBIX CEMSIH W HX
MOCEBHBIC KaYECTBA U3yUAJIUCh MO (PoHAM yIOOpEHU Ha OCHOBE CIIEIYIONIEH CXEMBI:

1. HeynoOpenHsiit oH — KOHTPOJIB;
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2. PacueTHblil (OH Ha IIAHUPYEMBIN ypoxkal 3 T 3epHa C TeKTapa;

3. Pacuetnblit ¢poH Ha TUIAHUPYEMBIN ypoxkaii 4 T 3epHa C ra.

N3yuenne ypoxkalHBIX CBOMCTB CEMSH SPOBOM IIILIEHHIBI ONPEACISUIM Ha
MOCeBaxX, TIOCEIHHBIX CEMEHaMH, BBIPAIIEHHBIMU Ha  Pa3jMYHbIX  (OHAX
MUHEPAJIbHOTO MUTAHUS 110 CJIEIYIOLIEH CXEME:

1. IToceB ceMenamu ¢ Hey10OpeHHOTO (POHA.

2. Iloces cemenamu ¢ pona NPK Ha 3 T.

3. Ioces cemenamu ¢ ¢porna NPK Ha 4 T.

B uensx BeiiBieHus s¢@dexTa mocieAercTBHs, MOTOMCTBO OT PpPa3IUYHbIX
(OHOB MUTaHUS UCTIBITBIBAIMU B TeueHHE ABYX JieT (2017 u 2018 rr.).

B 3aBucHMMOCTM OT NOYBEHHOrO IUJIOJOPOJAUS Yy4yacTKa, BbIOpaHHOIrO MJis
3aKJIaJIK{ OTbITa, HOPMbI BHOCUMBIX y1I0OpEHUI COCTaBUIIN:

- Ha 3 T 3epHa:

2016 - N83P45K36
2017 - NggP5oKye
2018 - N85P53K40

- Ha 4 T 3epHa:

2016 - N16gP135Kss
2017 - N162P140Kg2
2018 - N155P133Kes

[TouBa OMBITHOrO yyacTKa cepasi JieCHas, TSHKEJIIOCYTIIMHUCTAs C COIePKAHUEM
rymyca 3,3-3,8 % (mo Tropuny), moasmwxkHbix Gopm ¢ocdopa — 171-182 mr/1000
nouBsl 1 Kanus — 106-117 mr/1000 r mouss! (mo KupcanoBy). CyMMa NmoraomeHHbIX
ocHoBaHuM — 27,1 MakB, pH coneBoit BBITSKKY — 5,4-5,7.

OnbiT 2. BnusHue HOpM BbICEBA Ha IIOCEBHBIE KAauecTBAa U YypOXailHbIe
CBOMCTBA CEMSIH APOBOM MIIEHUIBI COPTA <<ﬁ0nn513>>.

B | yacte ombiTa M3ydanu BIMSHHE HOPM BbICEBA Ha OCOOCHHOCTH POCTa U
Pa3BUTHUSI MATEPUHCKOTO PACTEHUSI 1O CIEAYIOLIEH CXeMe:

4 MIJIH. BCXOXKHX CEMSH Ha reKTap
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5 MJTH. BCXOXKUX CEMsIH Ha TeKTap

6 MJIH. BCXOXUX CEMSH Ha T'eKTap

7 MIIH. BCXOXHUX CEMSH Ha TeKTap

Bo Il yacTh onbiTa M3y4yanu BAMSTHUE HOPM BbICEBA Ha ypOKallHbIE CBOMCTBA
CEMSIH 10 CIEIYIONIEH CXEME:

[ToTOMCTBO OT 4 MJTH. BCXOXKHX CEMsIH Ha reKTap

IToTOMCTBO OT 5 MJIH. BCXOKHX CEMSIH Ha TEKTap

[ToTOMCTBO OT 6 MJTH. BCXOKHX CEMSIH Ha TEKTap

[ToTOoMCTBO OT 7 MJTH. BCXOXKUX CEMSIH Ha TeKTap

OnbiT 3. BrusHue mnpeanoceBHOW 00pabOTKHM CEMEHHOTO MaTephajia Ha
dbopMHpoBaHUE YpPOKAWHOCTH 3€pHA M KAUECTBO CEMSH SPOBOM MIIECHUIBI OBbLI
MIPOBEJIEH 10 CIEAYIONIEH CXeMe:

1. Kontponb 6e3 00paboTKu ceMsiH;
[pemoceBHast 06paboTka cemsn mpemapartom KYCC-2;
IIpenmoceBHast 06paboTKa ceMsiH mpernapatoM Kuuro JIyo ;
IIpeanoceBHas 06pabOTKa CeMsH pernapaToM ANbOHT |

[IpeanocesHas oOpaboTka cemsiH npenapatamu Kunro Jyo+KYCC-2;

o oA W

IIpeanoceBHas oOpaboTka cemsiH npenapatamMu AasouT-HKYCC-2,

* ATbOUT - OMOJIOTMYECKUI UMMYHOMOZYJISITOP, CTUMYJISITOP POCTa U Pa3BUTHS
pacTEeHUH.

*KYCC-2 — xunkuil ynoOpUTeIbHBIA CTUMYIUPYIOIINM COCTaB - YCKOPSET
BpEMs CO3PEBAaHUS YPOKas, yCUIIMBAET 3alllUTHbIE CBOMCTBA PACTEHUH, CHOCOOCTBYET
NOBBIIICHUIO KadyecTBa W NpUOaBKH ypoxkas. MaccoBasi KOHLEHTpauus menu 33-
40r/n, mombaena 14-22r/n

*Kunto Jlyo — coBpeMEHHBIM MNpOTpaBUTENb (QYHTHUIUA U J1e3UHPEKTOP
MOYBBI, PEKOMEHJ0BAH IS BCEX BUIOB 3€PHOBBIX M3 pacuera 2-2,5 nuTpa npenapara

Ha | TOHHY CEMSsIH.
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[louBa OMBITHOTO y4acTka ombITa 2 U 3 cepas JeCHas, CPEIHECYIJIMHUCTOrO
MEXaHUUYECKOIo COCTaBa ¢ cojepkanreM rymyca 3,4-3,9 % (no TropuHy), MOABHMKHOTO
dochopa — 240-260 mr/ra, oomerroro kammst — 109-116 mr/kr moussl, pH — coneBoi
BBITSDKKA — 5,8.

O6uras miomane AeasHkd 60 Mm%, ydernas — 50 wm°. ITOBTOpHOCTD —
yeThIpéxkpaTHas. Pazmenenue aensHok cucremarudeckoe. Cemena — PC;.

[IpeamecTBeHHUK — O3uMas poXb. Bcmamky 3s60M TPOBOIWIN B aBryCTE C
MIPEIBAPUTEILHBIM JTYIIEHUEM CTEpHH. PacdeT moTpeOHOCTH yIOOPEHHI BBITIOJTHECH
Ha OCHOBE pacueTHo-OanancoBoro Meroza. [loceB mpoBoaunu mo rogam 7-ro, 10-ro
u 14-ro mas cesnkoit CH-16. McnbiTanne MOTOMCTB OT Pa3IMYHOTO YPOBHSI MUTAHUS
TIPOBOIMIINCH HA TIOCEBAX SPOBOI MIIEHHIBI copTa «oIapI3» ¢ HOpMOii BEIceBa — 6
MJTH. BCXOXHUX CeMsH Ha rektap. [ myOuna 3anenku ceMsiH — 4 cMm. Kareropus cemsiH -
PC. IToceBHast roqHOCTEL CEMSH 110 rogaM ucciienoBanuii. 96,9-90,4% u 92,5%.

B ¢azy kymenus npoBoamin o0paboTky repourmaamu cekatop Typoo — 50
r/ra + Ilyma cymep 75-0,8 n/ra mpOTUB COpPHBIX pacTeHUil. YOOpKY ypoKas
npoBoaAwH kKomOaitHOM «Cammo-2010» noaensiHoYHO.

boimu poBenieHs! crieayronire HaOaoIeH!s, yIeThl U aHAJIU3HI:

1. ®eHonornueckue HaOIIONECHHS 32 PAa3BUTUEM PACTEHUN MNPOBOAMIMA IO
Metoauke ['occoproucnbitanus (1985).

2. BnaxHocTh MOUBBI ompenensiiu BecoBbiM MetogoM (Pome, 1969) mo
dbenonornueckuM (pazam pa3BUTHS pACTECHUMN SIPOBOM MIICHUIIBI.

3. Jlns ompeneneHuss aOCOMIOTHO CyXOW OHMOMAcCChl PACTEHUN MIIICHUIIBI
WCIIOJIB30BaIM BECOBOM METOJI BBICYIIMBAHHS B CYIIMUJIBHOM IIKady (T=1050C) B
TeyeHue 6 4acos.

4. OrmpeneneHue IJIOMATN JIMCTOBOM TMOBEPXHOCTH PACTEHUM MIIICHUIIBI
OCYIICCTBJISUTM C  HWCIIOJIb30BAaHWEM MeToAa TpoMepoB. Pacuer mcTOBOM
dotocunrernueckoro moteHnuana (JI®II) mnpoBogmmm mo dopmyne A.A.

Huuunoposuua u ap. (1968).
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5. Pacuer BenuumHBI YKCTOM TIpOoAYKTUBHOCTH (otocunresa (UIID)

ocymectBisui o Gpopmyne Kuana, becra u bpurrca:
D = (M-my)/(0,5-T(S1+Sy)),

rae UII® — gpcTas MPOLYKTUBHOCTH (DOTOCHHTE3a, I/M° B CYTKH; My-M; —
pa3HHIIA B CyXOM BEC€ MEXIY JIBYMs IOCIIEIOBATEIBLHBIMHU Mpobamu, T; S; u S; —
IUIOWIAb JTHCTOBOM MOBEPXHOCTH B HAYANE W KOHIE YIETHOTO IepHoa, Thic.M>; T —
MPOMEKYTOK BPEMEHU MEXKAY HAOIIOICHUSIMHU, JTHSIX.

6. @OUTOdKCHEPTU3y CEMSH SPOBOM MIIEHUIBI MPOBOAWIM CTaHAAPTHHIM
meroaom o I'OCTy 12044-93 «CemeHa cenbCKOXO35WCTBEHHBIX KYJbTYp. MeToabl
OTIpE/ENICHUS] 3apAKEHHOCTU CeMsSIH Oouie3HsIMU». MeHTu(uKanuo MHUKPOMHULIETOB
MIPOBOMIIN TIO ONPEICIIUTENSIM, MTPEeACTaBIeHHBIM B paboTax B.W. bunaii u np. (1988),
B.I'. Karmua u gp. (2000), T.1. NmxoBa u ap. (2002). AHanu3 MOCEBHBIX Ka4yeCTB
CEMsIH TPOBOJMIM Ha ocHOBe cooTBercTByromux ['OCToB: or6op nmpob6 — I'OCT
12036-85, 12037-81; ompenenenne wmaccel 1000 cemsn — T'OCT 12042-80;
naboparopuyto Bcxoxkects — ['OCT 12038-84; suepruto npopactanus — ['OCT
10968-88; BeipaBHeHHOCTH ceMsiH — ['OCT 13586.2-81; cumy pocra — 'OCT 12040-
81.

7. CTpyKTypy ypoXas OLEHHMBAJIU MO MPOOHBIM CHOMAaM, B3SITHIM C YUETHBIX
momanok 0,33 M” (B Tpex MeCTax ACISHKU B YEThIPEX IIOBTOPHOCTSIX).

8. YpOokallHOCTh 3€pHa SIPOBOM MIIEHULBI YUYUTHIBATIU MYyTEM MOAECISTHOYHOIO
oOMoJioTa B mepecuere Ha craHaapTHyio (14 %) BIaKXHOCTP M aOCOJIOTHYIO
guctoty(100 %).

9. TexHOJIOrMYECKHE XAPAKTEPUCTUKHU 3€pHA ObLIM OINpEJCTICHbl HA OCHOBE
cootBercTByromMX ['OCToB: Hatypa — Ha mypke ¢ magarommm rpyzom — ['OCT
10840.4; crexnoBumHocth — [I'OCT 10987.1. MaccoBag m0ji1 W KadecTBa
KJICMKOBUHBI B 3epHe onpeaesiuck mo 'OCTy 13586.1 ¢ ucnonszoBaHueM npudopa

WJIK-1.
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10. Crartuctuueckyto 00paOOTKy NpPOBOAWIM MO OOLICHIPUHATBIM METOJaM
00pabOTKH SKCIIEPUMEHTAIIBHBIX JJAHHBIX MOJEBBIX U JJA0OPATOPHBIX OMBITOB (Jlocrexos,
1985), u TarKe C TOMOIIBIO JIMIICH3UOHHOW IPOTrpaMMbI 00pabOTKH TaHHBIX — EXCel.

11. Pacuer mnokazatenell SKOHOMHYECKON 3()(PEKTUBHOCTU BO3EIBIBAHUSA
SAPOBOM MILIEHULBI MPOBEIU MO MeToAMKeE, npemioxenHor Cudbupckum HUNCX, B
neHax 2017 roga. DHepreTudeckyto 3(QEKTUBHOCTh PACCUUTHIBAIU IO METOJIUKE

BACXHWJI (1983).
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T'JIABA 3. PE3YJIBTATHI UCCJIEJJOBAHUN
3.1. YpoxkaiiHOCTDh M NOCEBHbIE KaYeCTBA CeMSIH SIPOBOii MIIIEHUIBI COPTA
«Hoaap13» B 3aBHCHMOCTH OT (JOHA MUTAHUS
3.1.1. /ImnamMuka NpoayKTHBHOM BJIard B Mo4YBe, BOAONOTPeOJIeHUue 1
(opMupoBaHue NPOAYKTHUBHOIO CTe0/1€CTOSI SIPOBOM MIIEHUIBI HA PA3JIMYHOM

arpogoune

Hau6onee s¢pdextuBHoe ucronp3oBanne MakpodsiemMeHToB (NPK) 3aBucut ot
JIBYX TJIaBHBIX (PAKTOPOB: 3TO KOJIMYECTBA HCIIOJIb30BAHHBIX PACTEHUEM 3JIEMEHTOB
NUTaHUsA, YTO, B CBOIO OYEpE]b, CONPSHKEHO C JIOCTYNMHOCTBIO MX PACTEHUSAM, H
UCIOJIb30BaHUEM HUX JUIsl CO3/1aHUsl OMOJIOTMYECKOTO OPraHMYEeCKOro BEIIECTBAa B
npouecce ¢otocunTe3a. CymiecTByeT eme psa (akTopoB, Kak BHELIHUH, Tak U
BHYTPEHHUH, JeHCTBYOIMUX Ha 3(dexTuBHOCTh ymoOpenuit (Mwunees, 2004).
BnarooOecneueHHOCTh MOYBBI UMEET 0cO00€ 3HaUeHUE cpeau HUX. B To ke Bpewms,
npu ucnoiyib3oBaHuu MakposnemMeHToB (NPK) sipoBbie 3epHOBbIE KyIbTYphl MEHBIIIE
CTpaJaloT OT 3aCyXH, U HPHU 3TOM 3HAYUTENIBHO 3(PPEKTHBHEE HCIOJIB3YIOT BIAry
(Hosocernos, 2000).

Kak BuHO U3 Tabnuibl 6, B rOABI UCCIAEAOBAHUI KOJIMYECTBO MPOTYKTUBHOM
BJIar'M B MOYBE MTOCTENEHHO YMEHBIIAJIOCh OT MOCEBA JIO IMOJHOM crenocTd. Bo Bce
roJbl HMCCIAEAOBAHUM HaOMIOAAeTCs Jiydlllas BJArooOECHeYeHHOCTh IIOYBBI Ha
BapuaHTax npu BHecenun yaoopenuit (NPK), ato 3ametHo B 2017 1 2018 rojs!.

Bo Bce roaml wmccnenoBanuit HamOosiee S(PQPEKTUBHO TMOYBEHHAs Bara
UCIIOJIb30BalaCh ~HAa  BapUaHTax, TJI€ BHOCWIMCH MakpoyaoOpeHus. s
dbopMHpOBaHUS €IUHUIIBI CyXOTo BemecTBa (1 T 3epHa) pacxo.l BOJKI B CPEAHEM 32 3
rojia coctaBui Ha HeynoopeHHoM ¢oune 113 mMm, Ha pacuetHoM NPK Ha 3 T — 104 u
NPK na 4 T — 98 MM. BoponoTpebienue Ha yqoOpeHHBIX BapUaHTaX yMEHBIIMIOCH
Ha 8 1 13,2 npoIieHTa 10 CPAaBHEHHIO ¢ HEYA0OpeHHBIM (oHOM (Tabnuia 6).

He MeHee 3HaUMMBIM yCIIOBUEM, OMPEACIISIONIMM POCT U PAa3BUTHE PACTCHUH,

ABIIACTCA HAJINMYHUC OJOCTYIIHBIX (I)OpM MaKpO3JICMCHTOB. OtHocuTeapHO OOJIBIICE
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COJIEp’KaHUE BCEX MAKPOIJIEMEHTOB HAOIIOAATIOCh HA PACUETHOM (POHE MUTAHUS, TJIe
ObUTM TpUMEHEHBl MHUHepajbHbIE YAOOpEHHs M3 pacuera MoiydeHus 4 T 3epHa ¢

rektapa (pucyHok 3; 4; 5; npuioxxenue 1, 2, 3).

Tabmuua 6 — luHaMuKa NPOLYKTUBHOM BJIard B IMOYBE U PACXO]l BOABI IPOBOM

INMICHUIBI B 3aBUCUMOCTH OT (l)OHa ITUTaHHUA

ConeprkaHue MpolyKTUBHOCTD BJIaru o (azam pa3BUTUS
pactenuid, B cioe 0-1000cm
Henb | Bexo-| Ky- | Beixon | Monou- | Ilonnast | Pacxon
®doH muTanng
I10CCBAa JbI ICHUC B HaiAa CIIC- CIIC- BOJIBI HA
TPYOKy | JIOCTb nocte | 1 T 3epHa,
MM
2016 rox
He ynoOpennsiii | 168 | 138 | 106 38 34 28 130
NPK na 3 1 164 | 134 | 105 62 47 32 122
NPK ha 4T 169 | 140 | 106 63 50 31 118
2017 rox
He ynoGpenuptit | 171 | 158 | 145 118 82 63 98
NPK na 3 1 170 | 156 | 148 115 78 60 90
NPK na 4 1 171 | 154 | 146 | 112 74 58 84
2018 rox
He ynoOpenneiit | 184 | 146 | 116 98 50 38 111
NPK na 3 1 180 | 150 | 115 105 51 50 100
NPK ha 4T 182 | 151 | 116 98 51 46 93
Cpennee 3a 2016-2018 rossr
He ynobpenneiit | 174 | 147 | 122 85 55 43 113
NPK na 3 171 | 147 | 123 94 59 47 104
NPK 5a 4 1 174 | 148 | 123 91 59 45 08

DEHOIOTNYECKHUE Ha6JIIOI[eHI/I$I BO BCC TI0OAbI I/ICCJ'IGI[OBaHI/Iﬁ HC IIO3BOJIMIIN
YCTAHOBUTL 3HAYMMYIO PA3HHUIY MCKAY BapUaHTaMU OIIBITOB B CPOKAX HACTYIIJIICHUSA
OTACIBHBIX (1)&3 U BceH JJIMHBI BETCTALIMOHHOTO IICPHUOaa

(Tabnuua 7).



Tabnuua 7 — JlaTel mpoxoxxeHus peHosoruueckux (a3 sspoBoi mieHuIbpl copta Momaapi3 B 3aBUCUMOCTH OT YPOBHS TUTaHUS

Cnenoctb BereranmonsbIit
Brixon MEPUOA, CYT.
DoHbI [ToceB | Bexoant | Kymienne B Konomenue MOCEB- | BCXOJbI-
MTATaHUS TPyOKy MOJIOYHAs | BOCKOBAS | TTOJTHAS | TIOJHAS | TIOJTHAS
CIENIOCTh | CIIEIOCTh
2016 r.

He yno6pennsii | 10.V | 28.V 10.VI 19.VI 29.VI 20.VII 20.vII | 3.V 87 70
NPKHua3 T 10.V | 28V 10.VI 19.VI 29.VI 20.VII 20.VvIIl | 3.V 87 70
NPKna4 T 10V | 28V 10.VI 19.VI 29.VI 20.VII 20.VvIIl | 3.V 87 70

2017 .

He ymobpennsiit | 11V | 23.V 9.VI 22.VI 3.VI 16.VII 30.vil | 12. Vil 93 81
NPK ra 3 1 11V | 23V 9.VI 22.VI 3.VI 16.VII 30.vil | 12. Vil 93 81
NPRmad™T 11 v | 23v | avi | 22V 3.VI 16.VIl | 30.VIl |[12.vHl| 93 81

2018 r.

He yno6pennsii | 7.V 17.V 5.VI 14.VI 27.VII 12.VII 2.VIl | 18.VIII 101 90
NPKHa3 T A 17.V 5.VI 14.VI 27.VII 12.VII 2.VIl | 18.VIII 101 90
NPKHua4 T A 17.V S5.Vi 14. VI 27 VIl 12.VII 2.VIl | 18.VIII 101 90




dopMupoBaHUE TIOJHOLEHHBIX BCXOJOB C ONTHMAIBHOW IUIOTHOCTBIO
pacTeHUil OCTaeTCs OCHOBHBIM (DAKTOPOM  CO3JIAHHSI  BBICOKOIPOJTYKTHBHBIX
arpoOHMOIIEHO30B SPOBOW MIICHUIIBI C BBHICOKMMH Ka4eCTBEHHBIMH IOKA3aTEIISIMH.
Tem He MeHee, BHECEHHUE TTOJIHOTO MHHEPATBHOTO yI0OpEHHs BEChMa HE3HAYUTEIIBHO
MOBJIMSIIO Ha (hopMUpoBaHUEe cTedecTos (Tabmumna ).
Ta6mmna 8 — [ToneBast BCX0KECTh U BBKUBAEMOCTh PACTCHUH SIPOBOIA MIIICHHIIBI B

3aBUCUMOCTH OT (1)0Ha IMUTaHHUA

ITonHbIE BCXOABI CoxpaHHOCTbH PACTEHHUM K ITOJTHOU
CIIEJIOCTH
doH nuTa"Hus YHCIIO roJieBast YHCIIO0 % ot % OT yucia
pacTeHH, | BCXOXKECTh, | PaCTEHUH, YyHcia BBICESIHHBIX
1T/ m? % 1T,/ m? BCXOJ/I0B CeMsIH
2016 rox
He ynob6pennsIii 424 70,6 301 70,9 50,1
PacyerHa 3 T 439 73,2 303 69,0 50,5
PacyerHa 4 1 417 69,5 312 74,8 52,0
2017 ron
He ynobpennslii 442 73,6 324 73,3 54,0
PacuerHa 3 T 475 79,2 352 74,1 58,6
PacuerHa 4 T 471 78,5 356 75,5 59,3
2018 rox
He ynoOpeHnbIii 546 91,0 432 79,1 72,0
PacyerHa 3 T 543 90,5 438 80,6 73,0
PacuerHa 4 T 549 91,5 443 80,7 73,9

JITMHA BETeTAlMOHHOTO Tepuojia B ro/ibl UCCIICIOBAHUI HAIPSMYIO 3aBUCHIIA
OT METEOPOJIOTMYECKUX YCIOBHM BO BPEMsl POCTA M PA3BUTHUS SIPOBOM MIEHHUIIBI. B
OTHOCUTEJIBHO OJaronpusiTHHIX 1Mo mecteoycnoBusiM B 2017 u 2018 roasl mosHas
CIIEJIOCTh MIIEHUIBI HacTynmui 4depe3 81-90 mHel mocie MosBICHHS BCXOAOB, a B
YCJIOBUSIX aHOMAJIbHO CyXOi U kapkoit morosl 2016 roma- 70 gHel. DxcTpeMalibHbIE
METEOYCJIOBUS BO BpeMs BEreTalldd HETaTUBHO TOBJIMSJIO HE TOJBKO Ha
YPOKaHOCTh 3€pHAa MCHBITYEMOM KyJbTYphl, a TakK€ M Ha KadeCTBEHHBIC
MOKA3aTENN CEMSIH.

He3nauurtenbHble wW3MeHEHUs BIMSHUS (oHa mnUTaHUS HE OOHAPYKUIU

OIPEICIICHHBIX 3aKOHOMEPHOCTEH B TO/BI UCIIBITAHUH (PUCYHOK 4 B IPUIIOKCHHH 2).




[losneBass BCXOXKECTh M BBDKMBAEMOCTh PACTEHHM OOBEKTa HCCIIEIOBaHUN
3HAYUTEIBHO 3aBUCENA OT NOroAHbIX yciioBuid. Eciu B ycnmoBusax 2018 roxa noseBas
BCXOXecTh Obuia Ha ypoBHE 90,5...91,5 % T0 B 2016 3TOT mOKa3aTelb COCTaBISI
b 68.6...73,2 %. AHanorudHas TEHIEHIMS HaOJIONAETCI M B BBDKHUBACMOCTH
pacTeHHid K TOJHOW crenocTd. HebmarompusTHble METEOpOJIOTMYECKUE YCIOBHS

OKazaJIi BO BpCM:A BCICTAllUU 2016 roga OTpuHOAaTCIbHBIC BIMAHMWA HaA ITOKA3aTCIIN
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IIOJIEBOM BCX0KECTH U COXPAHHOCTH PAaCTEHUI K YOOpKe.

3.1.2 ®oTocuHTETHYECKAS 1EATEJILHOCTh PACTEHUI IPOBOIi MIIIEHU LB

I[JI?I (bOpMI/IpOBaHI/IH YpPOiKad BAXHOC 3HAYCHHC HMCCT aCCI/IMHJIHHHOHHHﬁ

arIapart paCTC¢Hu:A, OCHOBY KOTOPOI'O COCTABJIACT JIMCTOBAS ITIOBCPXHOCTD.

[IpuMeHeHne MHHEpaJbHBIX YAOOpPEHMH BO BCE TOJBI

CIIOCOOCTBOBAJIO YBETUYCHUIO ACCUMUITUPYIOIIEH JTUCTOBOM MOBEPXHOCTH MTOCEBA

(Tabauna 9).

Tabnuna 9 — JluHamuka MoIaau JIMCTOBOM MOBEPXHOCTU SPOBOM MIIIEHUIIBI

IPU pa3IMYHBIX (HOHAX MUTAHUS O (Pa3zam pa3BUTHS

II;momans mucTheB Ha 1

[InomaapIucTLEB, THIC.

pacTenue, cM’ m°/ra
= o = S
doH nuTaHus 0 2 QE § % 0 S I>*§ CE %
= 3o O Z 2 i 23 9 5 2
) A s g 2 = o m'© 3 2 =
=] o & o 5 O = =5 & O 5 O
z (225 |25 |2 |26 |&f
o = o R Z
= Z
1 2 3 4 5 6 7
2016 r.

He ynobpennblii 28,5 35,5 23,4 12,1 15,1 9,9
NPKua3T 31,2 38,1 26,2 13,7 16,7 115
NPKuad T 32,4 40,0 27,6 13,5 16,7 11,5

2017 r.

He ynobpennslii 26,5 46,0 38,6 12,6 21,9 18,3

NPKnHa3 T 35,8 69,1 454 16,9 32,5 21,4

HUCCIJICIOBAaHUN
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[Iponomkenue Tabauibl 9

1 2 3 4 5 6 7
NPK na 4 T 39,2 75,5 49,7 18,5 35,7 23,5
2018 r.

He ynobpennsrii 30,0 41,0 28,0 16,4 224 15,3
NPKna3 T 33,5 56,0 34,7 18,2 30,4 18,8
NPK na 4 T 35,0 66,1 39,8 19,2 36,3 21,9

Cpennee 3a 2016-2018 rr.

He ynobpennsrit 28,3 40,8 30,0 13,7 19,8 145
NPKna3T 33,5 54,4 35,4 16,3 26,5 17,2
NPKna4 T 35,5 60,5 39,0 17,1 29,6 19,0

AHanu3 TUHAMUKW YBEJIUYECHUS TLIONIAIX JIMCTOBOM MOBEPXHOCTH KaK OJHOTO
pacTeHusl, TaK U Ha €IUHMILY IUIOLIAM TOKa3aj, YTO HAuMWHAs C KYIIEHUS BO BCE
(da3pl pa3BUTHS pacTEHUS SPOBOM MIIEHUIILI OMPECICHHOE MPEUMYIIECTBO ObLIO Ha
ynoOpeHHbIXx BapuaHTax ombiTa B 2017 m 2018 romy. OmgHako, MOBBIINICHHE 03
yaoOpeHuit B 3acynuiuBoM 2016 rogy He COMPOBOXKIATOCH 3AMETHBIM YBEJIMUYCHUEM
TUIOIIAM JTUCTOBOM MOBEPXHOCTH HA OJHOM pactenuu (Tadi. 9). [lokazarens ['TK B
2016 rony cocraBua 0,6 % a B 2017 u 2018 roxax 0,89 — 0,93 %. B cpennem 3a tpu
rojia IJoliab JUCThEB UMeENIa OTHOCUTEIHHO OOJIBIIME TTOKA3aTeIN Ha YI0OPEHHBIX
BapMaHTaX OIbITa, YTO II0- BHJAMMOMY, CBSI3aHO C 3HAYUTEJIBHO YCHJICHHBIM
BETr€TaTUBHBIM POCTOM 3a CYET JIy4Ilero 00ecreYeHus pacTeHUN SpOBOM MIICHUIIBI
MaKpod3JIeMEHTaMH, OCOOCHHO B IIepBOM IoioBHMHE Bereranuu. K ¢asze xomomeHus
MaKCUMAJIbHYIO IUIOIIAJb JUCThEB 26,5 u 29,6 ThIC. M%/ra umenu yI0OpEeHHBIC
BapuaHThl omnbiTa, 4yTo Ha 33,8-49,5 % BbIIIE, IO CpPaBHEHHIO C KOHTpoJieM Oe3
yIOOpEeHMIA.

CyMmapHasi JTMCTOBasi MOBEPXHOCTh B 3HAYMTEIIBHOW MeEpe OMNpelessiach U
CKJIJIBIBAIOIITUMUCS THAPOTEPMUYECKUMU YCIOBUAMHU TIeproa Bereraiuu. B Hagane
Bereraimn (B (asy KylleHHs) HauMeHbInas BeamumHa — 12,1-13,5 Thic. M/ra

ormedeHa B 2016 roay, cpaBHUTENBHO Oosbinas — 16,4-19,2 Thic. m2/ra B 2018 roay.
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Bo Bce roapl uccienoBaHMM C TOBBIIIEHHEM J103bI BHOCHMBIX YIOOpEHUI
YBEIMYMBAINCh  CyMMapHble  nokazarenu  BennuuHbl  JIDII  (aucToBoro
dboTocuHTeTHUECKOTO TMOTeHIMana). CymmapHble Tmokazatenmu pasmepa JIDII

npeacTaBiieHbl B Tabuie 10.

Ta6muma 10 — JIucToBo#t (hOTOCHMHTETUYECKUH TTOTEHITMAJ ITIOCEBOB SIPOBOM

2 o
MITIICHUITHI B 3aBUCUMOCTH OT (pOHA mUTaHus (ThIC. M/Ta, THEH)

®OoH nUTaHuA 2016 r. 2017 T. 2018 . Cpennee 3a 3
roja
= : 2 = : 2 = : 2 | = : 2
2 <= 2 <= 2 = 2 =
= S = = = =) S S
g5 g5 g5 g5
S E g Eoe =Rt
() (] (D] O
He ynobpenusiii | 572 2,3 932 2,3 1032 | 2,2 845 2,3
(KOHTpOIIB)
NPKHa3T 689 2,3 1140 2,4 1239 | 24 |1023| 24
NPK Ha 4T 700 2,03 |1260 2,3 1314 24 (1091 | 2,3

AHanu3 pacyeToB JUCTOBOTO (POTOCHUHTETUYECKOIO MOTEHIIMANA MOKa3aj, YTo
CpeiHMe NaHHBIC 3a TPH rofa Ha yHOOPEHHBIX BapuaHTax Ha 178-246 Tic. M°/ra
JTHEW BBIIIE, YEM HA KOHTPOJIE.

[To nanabiMm  yuensix Ha 1000 eguaun mnokazarens JIOII gomkHa
coorBeTcTBOBaTh 2-2,5 Kkr 3epHa ¢ rekrtapa (Karomos, 1989). Amnamoruusbie
MOKa3aTeNId MOJYyYeHbl W Ha HaIMX ombITaxX, rae Ha 1 Teicsuy exuamn JIOII mo
BCEMY POBHSM MUTaHU MmoyrydeHa 2,3-2,4 Kr 3epHa ¢ rekrapa (tadbsuma 10).

C yBenuveHHeM JIMCTOBOTO (DOTOCHHTETHMUYECKOTO MOTEHIMaga Hab01aJ0Ch
MOBBIIIIEHNE UHTEHCUBHOCTH MPUPOCTA CYXOro BellecTBa pacteHuil. Biusnue ¢ona
MUTaHUs HAa aKTUBHOCTHb MPHUPOCTA M HAKOIUICHHUS CYXOTrO BEIIECTBA PACTCHUSMH

SpOBOM MIIIEHUIIBI TTOKa3aHO B Tabmute 11.
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Tabnuua 11 — Brnusinue oHa muTaHusl Ha aKTUBHOCTh MTPUPOCTA U

HAKOILJIEHUSI CyXOI'0 BEIECTBA PACTEHUSIMU SIPOBOM MIIEHULBI (B T Ha 1 pacTeHue)

I'ox, Kymenune | Boixon B | Konomenue | Monounast | BockoBas
¢dboH nuTaHUsS TpyOKy CHEJNOCTh | CHENOCTh
2016 r.
He yno6pennsiii 0,10 0,24 0,45 0,73 1,30
(KOHTpPOJIB)
NPKna3T 0,12 0,38 0,59 0,87 1,36
NPKna4 T 0,13 0,43 0,65 0,98 1,58
2017 r.
He yno6pennsIii 0,18 0,61 1,10 1,70 1,66
(KOHTpPOJIb)
NPKna3T 0,20 0,67 1,22 2,34 2,10
NPKna4 T 0,22 0,70 1,28 2,37 2,15
2018 r.
He yno6pennsIii 0,16 0,50 0,93 1,67 1,64
(KOHTPOJIb)
NPKna3T 0,17 0,64 1,02 2,25 1,92
NPKna4 T 0,17 0,66 1,15 2,27 1,94
Cpennee 2016-2018 r.t.
He ynoGpennsIit 0,14 0,45 0,83 1,36 1,33
(KOHTpPOJIb)
NPKna3T 0,16 0,56 0,94 1,82 1,79
NPKna 4T 0,17 0,60 1,03 1,87 1,86

Jlist HamOoJee MOJHOM OIEHKM HW3MEHEHHM pOocTa W pa3BUTUS PacTEHUU

HpOBOﬁ INMCHUIBI B 3aBUCUMOCTH OT (l)OHa IMIMTaHWA HaMH H3y4dallaCb AWHAMHKA

cOOpa OPraHNYECcKOro BEIIECTBA C CIMHUIIBI IUTomaau (Tadbmuna 12).

Tabnuua 12 — JluHaMuKa HaKOIJIEHUSI BO3IYIIHO-CYXOH OpraHu4eCcKOil Macchl

pacTeHUsIMU SIPOBOM MIIIEHUIIBI, T/Ta, (cpennee 3a 2016-2018 rr.)

Kyme- | Beixon | Komo- | Monou- | Bocko- | Cpennee
®oH nUTaHUs HUE B IIEHUE | Has Clie- | Bad CIle- | 3a BereTa-
TPYOKy JIOCTh JOCTh 17050)
He ynobpennsrii 0,66 2,16 4.0 5,20 5,09 3,42
(KOHTPOJIB)
NPKna3 T 0,77 2,71 4,54 7,04 6,92 4,39
NPKna4rT 0,82 2,89 4,94 7,35 7,30 4,66
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B ¢a3y xymenuss Hambonblmuii cOOp Cyxoro BellecTBa HaOMIOJajICcs Ha
BapHaHTE MPHU BHECEHUH YJOOpEeHMI Ha moyydeHue 4 T 3epHa ¢ rekrapa. Takas ke
3aKOHOMEPHOCTh MPOSBISIACH U B MOCHEAYIOMmUE (Ga3bl pocTa U Pa3BUTHS SIPOBOU
nieHuIpl. B cpegHem 3a Beretanuio BapUaHThl ¢ BHECEHHEM PACUETHBIX 103
yA00peHuil crocoOCTBOBAIM YBEIMYEHUIO HAKOIUICHHS CyXxoro BemecTBa Ha 0,98-
1,24 T 607bI1IE, YEM HA €CTECTBEHHOM (DOHE.

B ¢opmupoBanuu yposkas sSpoBOW MIIEHHUIIBI Ba)KHOE 3HAUYCHHWE MMEIOT JBa
OCHOBHBIX IOKa3aTensl (POTOCHMHTE3a PacCTeHHil, aCCUMWIMPYIOIIAsl IMOBEPXHOCTH
JUCThEB U UHTEHCUBHOCTH (DOTOCHHTE3a HA €AMHHUILY IUIOIIAAN JucTheB. OnHAKO, B
3aBUCUMOCTH OT YCJIIOBHI 3TH MMOKA3aTeNH MOTYT BapbupoBath (Huuunoposuu, 1961;
AnemuH u [lonamapes, 1985).

JlaHHbBIE TI0 U3YYEHUIO 3aBUCUMOCTH YUCTON MPOAYKTUBHOCTH (POTOCHUHTE3A OT
(doHa nuTaHus NpecTaBieHbl B Tabauue 13.

Baecennas Oosiee BbICOKass HOpMa ynoOpeHuil, B pacyeTe Ha IMoyiyueHue 4 T
3epHa ¢ 1 ra, He cnocoOcTBOBaNa AaibHeleMy yBennueHuto YIID no cpaBHEeHUIO
CO BTOPbIM (POHOM. DTO, MO-BUAMMOMY, CBSI3aHO C YBEITUUYEHUEM IUIOLIAAN JTUCTHEB
u ux B3auMmHoro 3ateHeHus. Cpennue mnokazatenn YIID 3a Bereranuio Ha
yIOOPEHHBIX BapHAHTAX OMNbITa ObUIM BBIIIE IMOKA3aTeNsl €CTECTBEHHOro (hoHa Ha
1,68-1,18 /M CYTKH.

Tabnuua 13 — Yucras npolyKTUBHOCTb (POTOCUHTE3A MPHU PA3IUYHBIX YPOBHSIX

nutanmst (r/mM° B cyTkn), (cpenmee 3a 2016-2018 rr.)

Bexoapl- | Kymenne — | Brixon B | Kosomenne | Cpennee
@oH NUTaHUs | KyIIEHUE | BBIXOJ B TPYyOKy- —MOJIOYHAas 3a
TpyOKYy | KOJOIIEHHE | CHEeJIOCTh | BETCTAIMIO
He ynobpenusiii 4,7 5,2 6,1 7,8 5,95
(KOHTPOIIB)
OSSN 4,9 7.9 8,4 9,3 7,63
5,0 7,8 7,6 8,1 7,13
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Bnusune (1)0Ha IIUTaHUA Ha aKTHBHOCTDB (1)OTOCI/IHT€TI/I‘I€CKOI‘/’I ACATCIBbHOCTH

pacTeHU sIPOBOI MIIEHUIIBI TOKa3aHO B Tabnuile 14.

Tabnuua 14 — [Tokazarenu npoyKTUBHOCTH (POTOCUHTE3a arpolieHo3a ipoBon

MIICHUIIBI B 3aBUCUMOCTH OT (poHa muTaHus, B cpenneM 3a 2016-2018 rr.

. :
< fas —_
o \: >§ = B > E 2 §
@oH nuTaHus a & o = = o s %
= Qcé ; [ 2 NE o~ é = E
8 p= Q 8 . > [ = =
S 2 8s Q = X =
= T 2 s 3 >
= © > = O = S = =
S 0 g, A o
CR o = = = = <y ()
22 |© % |g |F |E¢
> 5 = =
He yno6peHHbINH(KOHTPOJIB) 3,42 40,7 845 | 5,95 2,3
NPKHa3 T 4,39 52,3 1023 | 7,63 2,4
NPKHa4T 4,66 55,4 1091 | 7,13 2,3
O6001IEeHHBIE JTaHHBIE, KOTOpbIE XapaKTepU3yIOT aKTUBHOCTb

(OTOCUHTETUYECKON NIEATEIbHOCTH PACTEHUM SIPOBOM MIIEHUIBI, TTOKA3aiu, YTO MO
obmemMy cOOpy M BpEMEHHM O0Opa30BaHUS OPraHMYECKOW MacChl pacTeHUN Ha

yIOOPEHHBIX BapHaHTaX UMEJIH OIPEICIICHHOE IPEBOCXOACTBO (Tabmuia 14).

3.1.3. Ypo:kaiilHOCTH U Ka4eCTBO CeMSH SIPOBOM MIIIEHUIIbI

OO6uienpr3HaHO, YTO CEMEHA JIOJDKHBI BRIPAITUBATHCS HAa XOpoiieM arpodoHe,
CEMEHHBIC ITOCEBHI JOHKHBI OBITh BHICOKOYPOKAHHBIMH.

B caMoM HEOIaronpusTHOM I10 MOTOIHBIM YCIOBHSAM 3a BPEMS HCCIICIOBAHUH
2016 romy. monmydeHa CpaBHUTEIHLHO HHU3KAasl YPOKAWHOCTH MO cpaBHeHUIo ¢ 2017 u

2018 romamu, Ha Bcex ypoBHsX nuTanus (Tadmmna 15).
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Tabnuua 15 — YpoxaltHOCTh sIpOBOM MIIIEHUIIBI B 3aBUCUMOCTH OT YPOBHS
MHHEPAJIBHOTO MTUTAHUS PACTEHUN

2016 1. 2017 r. 2018 r. Cpennee 3a

2016-2018 rr.

2 2 2 2
: : : :
dou nmura"nusa § g \‘f g § § g §
= 2 3 2 3 2 a 2
s s s sz
X X X S
He ynoOpenusiit 1,92 100 2,51 100 2,36 100 2,26 100

NPK ma 3 1 254 | 1329 | 2,96 |117,9| 2,94 |1246| 2,81 | 1243
NPRmadr | 988 | 1344 | 305 |121,5| 317 [134,3| 2,93 | 1296
HCPgst/ra | 0,16 0,28 0,24

AHanu3 nmaHHbIX TaOmuubl 15 moka3biBaeT, 4YTO B CpeAHEM 3a 3 roja
MIPUMEHEHUE PACUETHBIX HOPM yJIOOpEHUId Ha 3 T MOBBICWIIO ypoxkaitHOCTh Ha 0,55 T
c ra, pacuer Ha 4 T — Ha 0,67 T ¢ rekrapa. OmHAKO, BHECCHHUE IOBBIIIICHHBIX JI03
yIOOpeHuil JOCTOBEpHYIO NpHOaBKy [Oajio JHIIb B Oojiee OJIaronpusTHBIE I10
BJIaroo0ecIieYeHHOCTH roJibl, KakuMu ObutH 2017 1 2018 roas!.

[Tokazarenu CTPYKTYphl ypoxkas, OT KOTOPBIX HaNpsSMYyH 3aBUCENT YPOBEHb
dbopmupoBaHUs MPOAYKTUBHOCTH SPOBOH MIIIEHUIIBI, TIPE/ICTAaBICHbI B TabmuIie 16.

[ToBblllieHNE YPOKAUHOCTH 3€pHA CBSA3aHO C UBMEHEHUSIMU TaKUX MapamMeTpoB
KaK CTPYKTypa TJIABHOTO KOJIOCa, pa3Mep, KOJIMYECTBO 3€PEH B KOJOCE, KPYIMHOCTh
3epHa. [loBblllieHWE YpPOBHS OTUX I[IOKa3aTelie TPUBEIO K  YBEIUYCHHIO
MPOJAYKTUBHOCTU PACTCHHUS B 11€JIOM Ha yJ0OPEHHBIX BapUaHTax OIMbITA.

MareMaTtrueckuii aHajau3 JaHHBIX TaOMWIBI 16 MOKa3bIBaeT, YTO BEIMYMHA
NpUOABKU ypoxkasi IPU BHECEHUH OT YJOOpEHUI B OCHOBHOM ONpeJeNsiiach Maccou

3epHa ¢ 1 pacrenus (r= 0,87) u kommdecTBa 3epeH ¢ ogHoro kojoca (r= 0,96).
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Tabnuma 16 —Bnausaue gpona MUHEpaIbHOTO MUTAHUS HA SJIEMEHTHI CTPYKTYPHI

yposkas sipoBoii mienutibl (2016-2018 rr.)

Kos-Bo | Kyctucrocts ['maBHBIN KOJIOC Macca

pacteHui _ | o |3epnacl

nepes _ 3 o 5| o | & |pacrenus,
o = =4 o R | M O

®on nutanus | yOopkoit S) < DS o BN r

IIT./M < = = SE| 2 a3
o o %
N 2 13 g

He ynoGpennwii | 383 | 1,25 | 1,06 | 7,4 | 128 | 184 |059| 0,60
NPK ra 3 1 387 | 134 | 1,10 | 7,8 | 13,7 | 20,7 | 0,63 | 0,66
NPK na 4 1 393 | 1,37 | 1,13 | 7,8 | 138 | 21,3 |0,65| 0,68

HBy‘-ICHI/IC ITIOCCBHBIX U (1)I/ISI/I‘I€CKI/IX Ka4CCTB CCMAH B 3aBUCHUMOCTH OT YPOBHA
IIUTaHus II03BOJIMJIO BbIABUTH, 4YTO BO BCC TIOAbI I/ICCJ'ICIIOBaHI/Iﬁ IMPUMCHCHUC

yI0OpeHuil CIocOOCTBOBAIO YJIYUIIIEHUIO MTOCEBHBIX KauecTBa ceMsH (Tadmmma 17).

Tabnuua 17 — Bnusinue oHa MUHEPAIBHOTO MUTAHUS PACTEHUN HA CEMEHHBIC

KauecTBa yporxKas

2016 r. 2017 r. 2018 r.
: z 2
= 2 = = = = = = =
= N < 3 o < 3 on <
é < < = < < o < <
= = o = e o s =
[loka3aTenu kauecTBa | 5 9 v 2 v v 2 v v
a, O O
CeMAH s 12 |2 15 |[& |5 |g |2 |5
= > >
>~ (] ]
2 = T
Macca 1000 cemsn, T | 34,1 | 38,7 | 39,4 | 40,8 | 43,2 | 43,4 | 415 |42,0|425
DHeprus 85,3/192,0926| 91,4 | 93,4 193,6| 90,3 |96,0 | 96,3
npopactanus, %
JlaGoparopHas 94,0 (95,2 |96,0| 958 | 96,4 | 96,4 | 94,6 | 97,6 | 96,3
BCXOXKECTb, %
Cuua pocra, % 83,0 86,2 190,0| 90,4 | 91,5 92,3 | 84,0 |92,0|92,1
Cwuuia pocra, T 94 | 98 |10,3| 10,0 | 104 | 10,2| 9,8 |10,7|10,5
BripaBHennocts, % | 90,6 | 91,9 | 92,6 | 94,3 | 95,5 (92,7 | 96,2 | 96,0 | 96,3
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[Ipu pacyeTHOM ypoBHE MUTaHMs Ha 3 T 3epHa ¢ | ra, B cpenHem 3a 3 roja
9HEprus mpopacTtanusi ToBeicwiack Ha 4,8 %, Ha 4 T — 5,2%, maboparopHas
BCXOXKECTh COOTBeTCTBeHHO Ha 1,8-1,4 %, cuma pocta — 4,1-5,7 %. dusnueckue
CBOMCTBA CEMSIH TaKXe€ HM3MEHWINCh B JIyullylo cTtopoHy. Macca 1000 cemsin

MOBBICKJIACH COOTBETCTBEHHO: 2,5 1 3,0 T, BBIpOBHEHHOCTH yinyumuiach Ha 0,2-0,8 %

3.1.4. Ypo:xkaiinble CBOWCTBA IOTOMCTBA CeMSIH IPOBOi NMIIIEHUIbI, TOJTy4€eHHOT0

NpH BO3/1eJILIBAHUN HA Pa3HOM (poHe MIUHEPATbHOT0 MUTAHUSA

N3ydenne ocoOCHHOCTEW pocTa U Pa3BUTHUS MOTOMCTBA OT Pa3IUYHBIX (DOHOB
MATaHUS HE TI03BOJIMJIO BBISBUTH KaKHE-THOO pa3inuus B CPOKax ITOSBICHUS
BCXOJIOB, a TaKXX€ B MPOXOXKJICHUM OTIEIbHBIX (EeHOJOTUUeCKUX (a3 pa3BUTHS
PAaCTEHUH SIPOBOM MIIICHUIIHI.

Kak BugHO M3 naHHBIX TaOiuibel 18 narel Hauana OTACIBHBIX (a3, a Takke
oO1iasi MPOAOIKUTETLHOCTh BETETAIIMOHHOTO TMepHoJia 0 BapvaHTaM OIbITA
paznuuuii He umenu. B To ke Bpewms, moroansie ycioBusi 2017 roma mpuBenu K
HEKOTOPOMY YCKOPEHHIO Pa3BUTHUA SIPOBOM MILIEHULBIL. [[poaomKuTeIbHOCTD MTepruoia

BCXO/IbI-TIOJIHASI CIIENIOCTh cocTaBuiia 76 quei npotus 81 aneit B 2018 rony.



Tabnuua 18 — Jlatel HacTymieHus peHosornyeckux a3 pa3BUTUS PACTEHUI MOTOMCTBA OT Pa3JIMYHOTO YPOBHS MUTAHUSA

APOBOU MIICHULIBI

copra Monaei3

Coenoctb BereranmonHsIi
Brixon MEPUO, CYT.
IToromcTBO OT
IToces | Bexoast | Kymenune B Komomenue II0CEB- | BCXOIbI-
¢dboHa nUTaHUS
TPyOKy MOJIOYHAs | BOCKOBAS | MOJHASA | HOJHAsA | IIOJIHAS
CIIEJIOCTB | CIIEJIOCTH
2017 rox — moromctBO ceMsaH 2016 roxa
He yoGperHsiii 10.V 28.V 10.VI 19.VI 29.VI 20.VII 29.VII 9.VIII 92 76
NPK Ha 3 T 10.V 28.V 10.VI 19.VI 29.VI 20.VII 29.VII 9.VIII 92 76
NPK na 4 T 10.V 28.V 10.VI 19.VI 29.VI 20.VII 29.VII 9.VIII 92 76
2018 rox — moromctBO ceMsaH 2017 roxa
He ynobpennsii | 11.V 23.V 9.VI 22.VI 3.VII 16.VII 30.VII | 12. VI 93 81
NPK na 3 T 11V | 23V 9.VI 22.VI 3.VII 16.VII | 30.VII |12,V 93 81
NPRmadt v | 23v | ovi | 22vi | 3wl 16Vl | 30V |12.vil| 93 81




I[aHHI)IC BEJIMYMHBI IOJIEBOM BCX0KECTH M BEIDKMBAEMOCTH OT IIOTOMCTBA CEMSIH
HpOBOﬁ IMIICHUIBI, ITOJYYCHHBIX Ha Pa3/IMYHbIX YPOBHAX MHUHCPAJIBbHOI'O ITMTAHHWA

mpeacTaBiIeHbl B Tabmmie 19.

Tabmuna 19 — IoneBast BCXOXKECTh U BBDKMBAEMOCTh PACTEHUH SIPOBOM MIIICHHUIIBI

BBICCSIHHBIX CCMCHAMMU, BBIPAIICHHBIMU Ha PA3JIMYHOM YPOBHC ITUTAHUA

IToromcTBO ITonHbIC BCXOABI ITonnas cnenocth
CeMsIH OT (poHa YHUCIIO0 % YHUCIIO0 COXPaHHOCTh | COXPAHHOCTb
pacTeHus pacTeHus OT YHcla OT YHcIIa
Ha | MZ,HIT. Ha | M2, BCX0J10B, % BBICESIHHBIX
IIT. ceMsH, %

2017 roxg — moromcTBO ceMsaH 2016 roaa

He ynobpennsrii 450 75,0 361 80,2 60,2
NPKHua3 T 463 77,2 376 81,2 62,7
NPKna 4T 470 78,3 378 80,4 63,0

2018 rog — noromctBo cemsiH 2017 roxa

He ynoGpennsIii 480 80,0 423 88,1 70,5
NPKnua3 T 478 79,7 424 88,7 70,7
NPKHa 4T 481 80,2 419 87,1 70,0

N3 nannpix Tabauie 19 cBUACTENTBCTBYIOT O TOM, UYTO:
IIOTOMCTBO ceMsiH ypoxkass 2016 roga MMeso NMOHWKEHHBIE CEMEHHBIE KayecTBa U
XYJIIIYI0 3KOJOTMYECKYI0 YCTOMYMBOCTh B CPABHEHHHM C MOTOMCTBOM CEMSIH OoJiee
omaronpusaTtHoro mo mereomanHpiM 2017 roma. Kpome Toro ceMeHHble KadecTBa
napTUH, BhIpAllleHHbIe B MeHee OnaronpusiTHoM 2016 rojly HECKOIBKO YIyYIIUIHCh

Ha yI0OpeHHOM (oHE.
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3.1.5. ®doTocuHTETHYECKAS 1eATETbHOCTH PACTEHUI IPOBOM NMIIEHUIIBI,

BBIPAIICHHBLIX U3 CEMSAH HA Pa3HbIX (l)OHaX INATAHUA

Pactenust 4poBOil MIIEHUIBI M TOTOMCTBO OT YJIOOpEHHBIX (HOHOB
XapaKTepu30BaIMCh 0Oo0jee WHTCHCUBHBIM HAKOIUICHMEM CYXOro BEIIECTBa.
BaxneiiimM yciioBUeM MPOAYKTUBHOTO TMpoliecca (pOpMUPOBAHUSL ypOKailHOCTU
3epHa SBJIIETCS HAKOIUIEHHME OMOMAacchl HAJA3€MHOM 4acTH pacTeHuil. B Hammx
OMBITAaX PACTEHHUS SIPOBOM MIIEHUIBI OT TOTOMCTBA YJIOOPEHHBIX (POHOB, BO BCE T'OJIBI
UCCJIEOBAHUIM HE 3aBUCUMO OT METEOPOJOTMYECKHUX YCIOBUM BEreTalMOHHOIO
NepHOJIa, XapaKTePU30BAIUCH 00JI€€ NHTEHCUBHBIM HAKOILJIEHUEM CYXOr0 BEIECTBA.
Jlyqmine mokazareau (POTOCHHTETUYECKOW JEATEJBHOCTH PACTEHHM  sIpOBOM
nmeHunsl 2017- 2018 rr. nposBuiIn ceMeHa nojiydeHHble B npeabiaymem 2016 roay,
IPU KCHOJB30BAHUI pACUETHBIX HOPM YAOOpPEHHIl, HECMOTpS Ha 3acylUIUBBIC

yclIoBHs B miporiecce hopmupoBaHus 3epHa (Tadswuia 20).

Tabnuua 20 — JIuHaMKKa HAaKOIJIEHUSI CYXOTO BEUIECTBA PACTEHHI MOTOMCTBA
CEMSsH, BBIPAILIEHHOTO 110 (POHOM PA3JIMYHOIO YpPOBHS MUTAHUSA

(Macca cyxoro pacTeHus, r)

BapuanTsl Kymenune | Boixon B | Kosomenue | Monounas | Bockoas

dboHa nuTaHUSA TPyOKy CIIETIOCTh CIIETIOCTh

2017 r. — moromcTBO ceMsH 2016 rona

He ynoGpennbrii 0,19 0,60 0,85 1,62 2,80
NPKHa3 T 0,20 0,73 0,95 1,86 3,51
NPK a4 1 0,24 0,76 0,97 1,98 3,87

2018 r. — moromctBO cemsH 2017 roga

He ynoGpeHHii 0,31 0,69 0,80 1,14 2,05
NPK ra 3 1 0,33 1,16 1,28 1,27 2,10
NPK Ha4 T

0,34 1,14 1,27 1,28 2,13
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B 2018 romy cOGop cyxoi Ouomacchl

pAacTEHUH SPOBOM  IIIICHUIIBI,

BbIPpAICHHBIX U3 CCMSAH Ha y,[[06peHHBIX BapuaHTax OIIbITa, OB BBIIIIE KOHTPOJIA Ha

0,71-1,07 r.

Hakonmnenue CYXOﬁ MAacCCbl CBA3aHO C YBCIMYCHHCM aCCHMHHHPYIOIHGﬁ

MOBEPXHOCTH JIMCTOBOIO armapara MOTOMCTBAa OT YAOOpEHHbIX (POHOB, YTO Ha

nocenax 2017 roga OBLIO OOJIBIIIE TTO CPaBHCHHUIO BAPpUAHTOM IIOCCAHHBIM CCMCHAMMU,

NOJTydEHHBIMH W3 HeymoOpeHHoro (oHa (tadnmma 21).

Ta6nuna 21 — [1nomanp IMCTHEB APOBOM MIIIEHUIIBI OT TOTOMCTB Pa3IMYHOIO

YPOBHS ITUTAHUS

2
Ha 1 pacrenue, cm

TreIc. KB. M/Ta

I'onel n
2 S = 8 A% R o = s £
MIOTOMCTBO OT | = = 2| & 5|l z o E = 2/ =2 5|l £ o
O o O < = g g o o g ? = E; g
¢ona nuranus | 5 X 2 = o| =2 g g X R s 2| 8 o
> |2 B2 5g Bz |2 FE 5 ¢ 5
Z Z
2017 r. — motomcTBO cemsH 2016 rona
He ynobpennsiit | 258 | 356 | 36,3 285 | 116 | 16,0 16,3 10,3
NPKua3t | 315 | 676 | 688 | 347 |146| 254 | 262 | 130
NPKuadt 1 244 | 668 | 69,6 | 361 |158 | 253 | 263 | 13,6
2018 r. — motomcTBO cemsH 2017 rona
He ynobpenneiii | 34,8 | 40,8 | 424 | 30,7 | 16,7 | 17,3 | 17.9 | 13.0
NPKma3t | 428 | 538 | 550 | 353 |204 | 228 | 233 | 149
NPRuadt | 4e4 | 542 | 570 | 345 |232| 22,7 | 238 | 145

HonyquHme OKCIICPUMCHTAJIbHBIC JTaHHBIC Y6C,JII/IT€J'IBHO JOKa3bIBAIOT, YTO

HapaCTaHUC IIomMaan JUCTBCB IIOTOMCTBA IICPBOTO M BTOPOI'O roga UCIbITAHUA 11O

JEUCTBUEM THTATEIBLHBIX BEIIECTB yAOOPEHHI, Ha HAIl B3I, OOYCIOBIEHO

YIy4IIEHHEM YCJIOBUH pPOCTa W Pa3BUTHS MATEPUHCKOTO PACTEHHS B MPOIECCE

UCIIOJIb30BaHUSl MUHEPATbHBIX yHoOpeHuil. CpaBHUTENBHO 3HAYMMOE YBEINYCHHE
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ACCUMUJISIITUOHHOM MOBEPXHOCTH HA 1 ra ObUIO JOCTUTHYTO HAa BapuUaHTE MOTOMCTBA
CEMSsH, TOJYYCHHBIX NP BHECEHUW IIOJHOW J03bl MHHEPAIBHBIX YI0OpeHW! Ha
. . 2
pacyeTHBI YPOBEHb YpOKaiHOCTH 3T 3epHa ¢ ra (26,2 ThiC. M“/ra, MPOTUB 16 THIC.
2

M°/Ta Ha KOHTPOJIE).

Binusinue ypoBHSI NUTaHUSI Ha YCJIOBUS Pa3BUTHUSI MATEPUHCKUX PACTCHUUN
MOKa3aJio, YTO MAaKpOA3JIEMEHThI CIIOCOOCTBOBAIM HE TOJBKO POCTY M PAa3BUTHUIO
PACTEHUI W YITYUIIEHUIO MOCEBHBIX KAYECTB CEMSH, HO W MOBIUSINA UX YpOXKaHbIC

cBoiicTBa (Tabmuia 22).

Tabnuua 22 — BrnusiHue ypoBHS IUTaHUS HA YPOXKaHHbIE CBOMCTBA CEMSIH SIPOBOM
niieHuusl copra Monasiz, T/ra

2016 1. 2017 1. 2018 1. Cpennee | OTKIIOHEHHUE

[ToromcTBO OT BbIpa- | IOTOMCTBO | IOTOMCTBO | 32 2 TOJIa | OT KOHTPOJIS
¢ona nutanus | meHHsie | | mokone- | Il mokore-
ceMeHa HUS HUS

Heynobpennsrii 2,03 2,49 2,47 2,48 -
(G oH (KOHTPOJIb)
NPK Ha 3 1/ra 2,95 3,62 3,14 3,38 0,90
NPK Ha 4 1/ra 3,05 3,60 3,25 3,42 0,94
HCPgs 0,15 0,16 0,14

[Tomy4yennsie ceMeHa Ha (OHAX C MPUMEHEHHEM MUHEPaIbHBIX YI00pEHUH,
MOKa3aJld, 4TO OHU 001anaroT 0oJjiee BBHICOKMMHU YpOKalHBbIMU cBocTBamu. [lo
pesyapTaram ombiTa 3a 2017-2018 roa, ciemyer BbIBOI, YTO JOMOJHHUTENIbHAs
YpOKafHOCTh MMOTOMCTBA, MPOU3BEJEHHOIO Ha y100peHHOM (oHEe Ha 3T. 3epHa C ra.
coctaBuiia 0,9 1. Onnako yBenuuenue 103 NPK B pacuete Ha nomydenue 4T. 3epHa C
ra. HE COMPOBOXIAIOCH TIOBBINICHUEM YPOXKaWHBIX CBONCTB CeMsIH OOBEKTa
uccienopanuif. IlpubaBka Ha 3TOM Bapuante cocraBisier 0,04 T/ra, 4yTo HUXKE

JIOCTOBEPHBIX PA3JIMYNAM.
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[ToromcTBO cemsin ypoxkass 2017 roma B nanbHeiiieM ucnbiTaHud B 2018

roJy, He Jajo JOCTOBEPHOTO YBEIWYCHHS YpPOKaWHBIX CBONCTB CEMSH MO (poHaM

ITUTaHUA.

T.o. moToMcTBa pacTeHui, BbIpallleHHOE HAa YAOOpEeHHOM (OHE B TroJbl HE

OJIarONpUATHBIE MO THUIPOTEPMUYECKOMY PEXKUMY BEre€TallMOHHOIO IEepUoa,

dbopmupyeT nydlire ypokaiiHble kadecTBa ceMsH. ClenyeT TakKe OTMETUTb, YTO

3(1)(1)CKT OT OIITUMH3AIMU MUHCPAJIBHOI'O IMUTAHWA IPOABIIACTCA TOJIBKO Ha CEMCHAX

MATCPUHCKOT'O paCTCHHA U HaA BTOPOC ITOKOJICHUEC CCMAH BJIIMAHUS HEC OKa3bIBACT.

AHaIIU3 CTPYKTYphI ypOsKasl MOKa3all, YTO YBEJIMYECHHUE YPOKAWMHOCTH SPOBOM

nmeHupl B 2017 rogy mpu moceBe CEeMEHAMHM, BBIPAUIEHHBIMH Ha YJIOOpPEHHBIX

(bOHaX, O6YCJIOBJIGHO ﬂqueﬁ O3CPHCHHOCTBIO KOJIOCAa W 3HAYUTCIIBHO OoubIIIeH

NPOJTYKTUBHOCTBIO pacTeHus (Tabnuma 23).

Tabnuua 23 — CtpykTypa ypokasi HOTOMCTB SPOBO#l MIIIEHUIIbI

OT Pa3JIM4YHOTO YPOBHSI TUTAHUSA

IToromctBo oT | Kon-Bo | Ilpo- ['maBHBIN KOJIOC Macca | buono-
(¢oHa mUTaHUS | pacre- TYKT. e < | 3€pHaC | THYe-
Hui, | kyctu- | 3 | o & § & | 1pac- CKUif
wTt./M> | CTOCTB < 2 § 2 § | TCHHS, | ypoxai,
=| €258 g 3! r T/Ta
= Z | 38 s
= =
2017 r — moceB cemenamu yposxas 2016 rona
HeynoOpennsiii | 361 1,0 7,7 134 |175|0,68| 0,68 2,45
NPKHa3 T 376 105 (79| 140 [19,0|0,85| 0,86 3,23
NPKHa4 T 378 106 |[8,0] 14,2 [194/0,89| 0,90 3,40
2018 r. — moceB cemenamu yposkas 2017 rona
Heyno6pennsiii 423 1,13 79| 13,7 {20,10,64| 0,66 2,79
NPKHa3 T 424 1,15 |79 13,8 [20,0|0,67| 0,75 3,18
NPKHa4T 419 1,15 |78]| 136 [204]0,69| 0,78 3,27

B 2018 roay npu nocese cemenamu ypoxas 2017 rojga pa3Hunia ypoxxailHOCTH

B IIOJIB3Y NPUMCHCHW MUHCPAJIbHBIX y,Z[06pCHPIﬁ HC OTMCYCHO, 4YTO IMOATBECPKAACTCA

JAHHBIMU CTPYKTYPbI YPOKANHOCTH.
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3.1.6 DxoHomMuyeckas u IHeprernyeckast 3PpGeKTHBHOCTH NIPUMEHEHU S

MHUHEPAJBHBIX Y100peHui

JUis BHeApeHUs B HPOU3BOACTBO pa3pabOTaHHBIX arpoNpUEMOB BaKHBIM
YCIIOBUEM SIBJISIETCS UX SKOHOMHUYECKast 3(pPEeKTUBHOCTS.

[Ipy m3ydyeHHH >KOHOMHUYECKOW 3(PPEKTUBHOCTH TOTO WJIM HHOIO IpHeMa
MOBBIIICHHS YPOKaWHBIX CBOMCTB CEMSH HEOOXOIMMO UCXOAWTh M3 JAaHHBIX, KaK B
roJl BBIPAIMBAHMUS CEMSH, TaK W B TOJ HCIOJb30BaHUA UX Ha IOCEB, TO €CTh B
CJIEYIOILEM TOLY.

AHanu3 3KOHOMHUYECKOM 3()(PEKTUBHOCTH MOKa3al, YTO MPU BbIPAIIMBAHUU
CEMEHHOI'0 Marepuaja MPUMEHEHHE yAO0OpEeHUH CHHU3aJ0 OKyNaeMoOCTb 3aTpaT, HO
IIPUBEJIO K HE3HAYUTEIBHOMY YBEJIMUEHHUIO BEJIUYMHBI UACTOTO J0X0Aa. ITO CBA3AHO
C 3aTparaMM Ha NPUOOPETEHHE W BHECEHUE YINOoOpeHui, a Takke Ha YOOpKy
JIOTIOJTHUTEIBLHOTO yporkast (Tabnuma 24).

Tabnuua 24 — SxoHoMuyeckast 3PPEeKTUBHOCTh YAOOPEHUH NpU BbIpalllUBAaHUU

CEMSIH IPOBOU MIIIECHUIIBI

Bapuantsl onbiTa VYpoxail, |Croumocts|3aTparbl | YwuCTHIH Cebecrou- | Koaddu
T/ra BayoBoro| Ha l ra, | moxon, MOCTh | T [[EHT
coopa, pyo. py0./ra | 3epHa, py0. | okymae-
py0./ra MOCTH
3aTpar
B ron BeipammBanus cemsiH — 2016 .
He ynoOpennsrit 2,03 14160 | 9500 4660 4025 0,49
Pacyuer NPKHa3 1 2,95 17640 | 11600 6040 3946 0,52
Pacyer NPK Ha 4 T 3,05 19020 | 13400 5620 4227 0,42
1 rog ncoeitanusa moromctBa — 2016 rox
He ynobpennsiit 2,49 121280 | 11600 680 6667 0,06
Pacuer NPKnHa 3 1 3,62 15760 | 11600 4160 6170 0,35
Pacuer NPK Ha 4 1 3,60 16840 | 11600 5240 6042 0,45
2 rox ucnblTauug moromcrsa — 2017 ron
He ynoOpennbrit 2,47 10910 | 11600 4010 - 690 -
Pacuer NPKHa 3 1 3,14 10950 | 11600 4150 - 650 -
Pacyuer NPKHa 4 1 3,25 11000 | 11600 4290 - 600 -
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B 2016 romy (rox BeIpallMBaHUsS CEMSH) MPU MPUMEHEHUH MHUHEPATbHBIX
ynoOpeHuil B pacueTe Ha 3 T/Ta MOJy4YeH yCIOBHBIA YMCTBIA 10X0A B cymme 6040
py0. M OKymaeMoCTh 3aTpaT cocTaBWJia 52 KOMEWKH YCIOBHO-YUCTOTO J0XOJa Ha
OJIMH pyOJIb 3aTpaT. YBEJIWYECHUE HOPMBI MUHEPAIbHBIX YAOOPEHUN CHU3UIIO
OKyTaeMocTh 110 42 xom. Ha | pyOJb 3aTpar.

B 2017 rony neiicTBUe MUHEpaIbHBIX YIOOpEHH dYepe3 MaTepUHCKOE
pacTeHue MposIBUIOCH U B ToToMcTBe. Ha pyOib 3aTpaT mosyueH yCIOBHBIM YHCTHIM
noxon B cymme 0,35 u 0,45 py6. Ha BapuaHTax noroMctBa 1o ¢ony 3 1/rau 4 1/ra. B
2018 romy npu moceBe cemeHamu ypoxkas 2017 roma He moidydeHa JOCTOBEpHas
pa3HUIIA B ATUX MOKa3aTeNsIX, TaK KaK ypoKallHbIE CBOMCTBA CEMsSIH Ha BapUaHTax
MPUMEHEHUS yI00pEHUI HE MTPOSIBUIIHCH.

Onenka »sHepreTuyeckod HPGEKTUBHOCTH BbIpAIMBAHUS CEMSH SPOBOM

NIIEHUIBI HAa Pa3IU4HbIX (POHAX MUTAHUS MIPEACTABICHA B Ta0IMIE 25.

Tabnuua 25 — DHepreTuyeckas OLIEHKa BbIPALIMBAHMS CEMSIH SIPOBOM

NIICHULIBI Ha Pa3IMYHOM YpOBHE nuTaHus (B cpeanem 3a 2016-2018 rr.).

Bapuant Hakonnenue [Ipsimble Brixon | Koaddumuent
OHEPTHUU C XO03. 3aTpaThl YUCTOW | TMpeBpaIieHUs
LIEHHOW YaCTU | COBOKYNHON | sHepruu, | sHepruu (KIID
ypoxas, SHEPIUH, I'JI>x/ra
I'Ix/ra I'Ix/ra
HeynoGpennsrii 25,4 12,9 12,88 1,96
Pacuer NPKua3 T 32,3 17,3 15,00 1,87
Pacuer NPK Ha 4 T 33,2 18,1 17,63 1,82

CornacHo JaHHBIM TaOIUIBI 25, TPU MPUMEHEHUH PAaCYETHBIX yIOOpeHui Ha
nosiyueHue 3 u 4 T 3epHa C ra SHEPreTUYecKre 3aTpaTbl Ha MPOU3BOJACTBO SPOBOM
NIeHuIbl Beipocin. Ha ¢goHax ¢ mpUMEHEHHWEM pacyeTHbIX HOPM MHUHEPAIbHBIX
yoOpeHul, 3HEPrOeMKOCTh yposKasi Obljla BBIIIE MO CPABHEHUIO C KOHTPOJEM. DTO

OOBSCHSETCS TOCTATOYHO BHICOKOW SHEPTOEMKOCTHI0 MUHEPATBHBIX YI00OpEHUH.
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3.2. Ypoxaiinbie CBOICTBA U MOCEBHbIE KAYeCTBA CeMSIH SIPOBOW MILIEHUIIbI IIPH
Pa3JIMYHBIX HOPMAX BbICEBA
3.2.1. PocT ¥ pa3zBuTHE pacTeHUil APOBON MIIEeHUIbI B 3aBUCUMOCTH

OT HOPM BbIC€Ba CEMAH

HopMbl BbICEBa OKa3bIBAlOT BIMSHUE HA pPAa3BUTHE SPOBOWM MILIECHUIIBI,
0COOEHHO TIpH (POPMUPOBAHUU CEMSH, T.K. TJIOMIAL MUTAHMS, CO3/IaBaeMasi HOPMOU
BBICE€BA, BO MHOT'OM OIPEJIETISET YCIOBUS UCTI0JIb30BAHUS COJIHEUHOW SHEPTUH, BIark
u sanemeHnToB utadus (Mcmarumnos, 2005; Nanues, 2015).

B cBsi3M ¢ 3TUM, HaMU HU3YYE€HO HM3MEHEHHWE HEKOTOPBIX IOKa3aTeled B
3aBUCHUMOCTH OT HOPM BBICEBA.

BinsiHue MeTeoposoruuecKkux yCIOBUM Ha POCT U PA3BUTHE SIPOBOM MIIECHULIBI
B pa3HbIC T'OJIbI ONPEEISLTH 10 Ga3aM pa3BUTHs pacTeHuil. (Tabmnuma.26).

Tabnuua 26 — JluHamuka cpeIHECYTOUHON TeMIIepaTyphl Bo3ayxa 1o ¢azam

0
Beretanuu, C (TaHHBIC METCOCTAHITUH «JIaKIeBO»)

Mexa3Hble Tepro/ibl 2016 . 2017 1. 2018 .
[ToceB — Bcxoabl 15,4 14,5 13,6
Bcexonbl — kyiienune 14,9 154 10,1
Kymenne — BoIxos B TpyOKOBaHHE 15,8 15,3 15,5
TpyOkoBaHHE — KOJIOIIICHUE 18,4 17,0 18,1
Konomenne — Mosto4yHas cneinocTh 20,7 19,6 19,2
MojJto4Hast CIIea0CTh — BOCKOBASI CIIEIOCTD 22,4 20,8 21,1
BockoBas crienocTh — moJiHas CIeloCcTh 20,5 19,3 17,8
IToceB — mmos1HAsA ceaoCTh 18,3 17,4 17,5
Bcxoasl — mmoHas crenocThb 18,7 17,9 17,6

Ha pucynke Ne 5 (mpunoxenue 3) moka3aHO, YTO B HadaJIbHbIC MEPHOJIbI
(mpopacTtaHus ceMsiH, pOCTa U Pa3BUTHs PACTEHUI) IO BBIXOJa B TPYOKY IPOXOIMIN
IPU YMEPEHHOM TEIIJIOBOM PEXUME, a MeK(a3HbIe IEPHUO/IbI KOJOIIEHUS — MOJIOYHAsI
W BOCKOBas CIEJIOCTh Mpu Oosiee MOBBIILIEHHBIX TEMIEpPaTypax BO BCE TOJbI
uccienoBaHuii. CpaBHUTEIBHO HHU3KHI TEMIEPATypHbIA pEXUM B HaydaJbHbIC

MEPUO/Ibl POCTA U PA3BUTHS APOBOM MIIEHUILIBI CKaabiBasics B 2018 roay.
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HOI‘OI[HBIG YCJI0BUA B I'OAbl HCCICOAOBAHUA OKa3ajlin BJIIMAHHUC HC TOJIBKO Ha

TEIJIOBOM PEKWM, HO W Ha BIAKHOCTH IMOYBBL. Baroo6ecrnedueHHOCTh pacTeHHI

SIPOBO¥! MIIICHUIIBI B HEKOTOPOH MEpe 3aBHCENa OT HOPM BbIceBa (Tabmura 27).

Ta6nuna 27 — JluHaMuKa poJyKTUBHOM BJIard B MOYBE MO (azaM BereTaluu sijpoBOn

MIIEHUIIBI B 3aBUCUMOCTH OT HOPM BbICEBA (MM)

I'oxwl Hopwma B Bexon | Ky- | Beixon | Ko- | Momou- | ITonnas
BBICEBA, | JCHb bl nie- B Jouie | Hag cme- | CIe-
MJTH Io- HUE | TpyOKy | HHE JIOCTh JIOCTh
mT./ra | cema
2016 4 168 140 110 76 54 42 33
5 168 136 107 65 50 40 32
6 166 134 105 56 48 39 32
7 169 130 100 51 46 39 30
2017 4 173 164 154 119 100 83 70
5 170 160 146 113 95 78 63
6 171 158 140 111 94 76 60
7 170 155 134 104 91 72 55
2018 4 181 160 130 108 90 66 54
5 181 155 124 101 84 61 51
6 180 151 116 96 81 56 50
7 182 148 112 94 78 52 48
Cpen- 4 174 154 131 101 81 64 52
HEe 3a 5 173 150 126 93 76 59 48
2016- 6 172 147 120 88 74 57 47
2018 7 174 144 115 83 71 54 44
bonee OnarompusitHass 00€CIEYEHHOCTh PACTEHUW SPOBOW  MIIICHUIIBI

INPOJYKTUBHOW Biarod, kak BUAHO U3 pucyHka No 6 (B mpuioxkeHun 4) ObuiH
OTMEUEHBI IIPU MOCEBE C HOPMOI BhIcEBa 4-5 MIIH. BCXOKHMX CeMsiH Ha | ra, HaunHas
c mepuoja 3Toro. Takas 3aKOHOMEPHOCTb Ha0Jt01aJIach BO BCE TOJIbI UCCIIEIOBAHUS.
dopmupoBaHue CTEOIECTOS TPH Pa3IMYHBIX HOPMaxX BBICEBA 3aBHUCHT HE
TOJBKO OT HOPM BBICEBA, HO U OT MOJHOTHI BCXOJIOB M SKOJIOTMYECKON YCTOMYMBOCTH
paCTEHUI B TPOLECCE BETETAIUU.
[TomHOTa BCXOAOB APOBOM MIICHUIBI B TOAbl UCCICAOBAHUU C YBEIMYECHHEM

HOPpM BbICEBA OT 4 J0 7 MIH. BCXOXXHMX CE€MSH Ha IreKTap CHHXAJIaCh. 210
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OOBSCHSAETCS HEJOCTATOYHOU O00ECIIEUeHHOCThIO CEMSH BJAarod NpH YyBEIMYECHUU
HOpM BbIceBa (Aranos, 1964) u 1pyrumMu npuauHamu.

Kak BuaHO M3 Tabiuipl 28 B cpeiaHeM 3a 3 roja IoJieBasi BCXOXKECTh MPHU
YBEJIMYEHUH HOPMBI BbIceBa cHU3MIACH € 88,4 10 78,0 %.

Ha ¢opmupoBanue rycroTsl cTe0iecTOs ONMpeeiIeHHOE 3HAUYCHHE OKa3aia
COXPAaHHOCTh M BBDKHBAE€MOCTh PACTEHHUM B TEYEHUE BETETALMH, YTO BO MHOIOM
3aBUCUT KAaK OT METEOPOJOTMYECKHUX YCIOBHA BEreTAlMOHHOIO MepHUoia SPOBOU
NIIEHUIBI, TAK U MJIOIAIN TUTAHUS.

CpaBHUTENBHO OOJIBIION BbIMAJ PaCTEHUI OTMEUYEH B 3acynuiuBoM 2016 romy.
CoxpaHHOCTbh pacTEHUH OT Yucia BCXoA0B K yoopke B 2016 roay npu nmocese 6 MilH
BCXOXKMX CEMsIH Ha TeKTap coctaBuia 75,5 %, Toraa kak B 6osee OJaronpusTHbIe 10
Biaroo6ecnedeHHocTu rojsl (2017 u 2018 rr.) - 80,1 1 82,3%.

B cpeanem 3a Tpu roga mo mMepe yBEIMYEHHUSI HOPM BbIceBa OT 4 A0 7 MIIH.
COXpPaHHOCTh pPACTEHUN CHMXamach Ha 6,6 %. DTo 0OYCIOBJICHO 3HAYMTEIHHBIM
YXYAIIEHUEM TaKUX TMoKa3areneil, Kak CBETOBOW pEXKUM, BIIaroo0ecrneyeHHOCTh
pacTeHull u Apyrux (paKkTopoB KU3HU NMPU YMEHBUIEHUH TUIONIAAM NMUTaHud. Tem He
MEHEE, BBHJY HEJIOCTAaTOYHOIO KYIIEHHsS SpOBOM  MINEHULbI, KOJUYECTBO
IPOYKTUBHOIO CTEOJECTOS YBEIMYUBAIOCH 110 MEPE YBEIUUYEHHUSI HOPM BbIceBa OT 4
110 7 MUIH.

Tabnuua 28 — [TosieBast BCXOXKECTh U OMOJIOTUYECKAs YCTOMUYUBOCTh PACTEHUI

HpOBOﬁ MIICHUIBI B 3aBUCHUMOCTHU OT HOPM BBICEBA CCMAH

Hopma ITosHBIE BCXOABI ITomHas criesnocTs
BBICEBA, MJIH. | KOJIMYECTBO | TOJEBAs | KOJIUYECTBO COXPaHHOCTb, %0
mT./Ta PACTEHHIl | BCXOXKECTh, | PACTEHUW | OT yucia OT 4Mcia
ma 1 M % ma 1 M BCXOJOB | BBICEIHHBIX
2016 1.
4 349 87,3 282 80,8 70,5
3) 418 83,6 322 77,0 64,4
6 162 77,0 349 75,5 58,2
7 505 72,4 378 74,8 54,0
2017 1.
4 346 86,5 301 86,9 75,3
9) 409 81,8 343 83,8 68,6
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6 459 76,5 378 82,3 63,0
7 519 74,1 418 80,5 59,7
2018 r.
4 366 91,5 312 85,2 78,0
5 454 90,8 384 84,5 76,8
6 538 89,7 431 80,1 71,8
7 615 78,8 485 78,9 69,3
Cpennee 3a 2016 - 2018 rr.
4 354 88,4 298 84,2 74,5
5 427 85,4 350 81,8 70,0
6 481 81,0 386 80,2 64,3
7 546 78,0 427 78,2 61,0

B 3aBUCHUMOCTM OT MOJIHOTHI BCXOOOB H COXPAaHHOCTHU paCTeHI/Iﬁ rycrora

IMPOAYKTUBHOI'O cTe0JIeCTOI HECKOJIBKO HN3MCH:JIACh,

onpcacirijiaCb HOpMaMH BbICCBA.

HO,

B OCHOBHOM,

OHa

VYuer ypoKalHOCTH 3€pHa MOKA3aJl, YTO B TOJbI UCCIEAOBAHUMN C YBEINYECHUEM

HOPMBI BbICEBA COOP 3€pHOBOM MPOAYKIIMHU SIPOBOM MIIEHUIBI TOBBIIAIICS

(Tabmuma 29 ).

Tabnuma 29 — Brnusinue HOpM BbICEBA HA ypOKANHOCTH 3€pHA

SIpOBOM MiIeHUIIbI copTa « o3y, T/ra

Hopwma BriceBa, VYpokaliHOCTB, T/Ta [IpubaBka ypokalHOCTH K
MJIH HIT./Ta BapuaHTy 4 MJIH./Ta
dakTrueckas 3a BBIYETOM T/ra % K KOHTPOJIIO
BBICESTHHBIX CeMSH
2016 .
4 1,88 1,71 - -
3) 2,00 1,77 0,12 6,4
6 2,19 1,93 0,31 16,5
7 2,05 1,76 0,17 9,0
HCPgs 0,13
2017 1.
4 3,22 3,07 - -
5 3,31 3,12 0,09 2,3
6 3,47 3,24 0,25 7,8
7 3,28 3,02 0,06 1,8
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HCPys 014 | | |
2018 r.
4 2,74 2,54 - -
5 2,92 2,68 0,18 6,5
6 3,11 2,82 0,37 13,5
7 3,07 2,73 0,33 12,0
HCPys5 0,15
Cpennee 3a 2016-2018 rr.
4 2,61 2,65 - -
5 2,74 2,52 0,13 4,9
6 2,92 2,66 0,31 11,8
7 2,80 2,50 0,19 7,3

B Hammx onwiTax 0osblre cOOphl 36pHOBOM MPOAYKIIMU OOecriednia HopMa
BbICEBAa 6 MJIH. BCXOXKHX 3€peH Ha rekrap. CpeJHue JAaHHbIC 3a TPU roja MoKazau,
YTO MPU CHUKEHUU HOPMBI BBICEBA OT 6 MIJIH. JI0 5 MJIH. YPOKANHOCTh CHUYKAJIACH HA
0,18 t/ra (6,2 %), no 4 muH. — Ha 0,31 1/ra (10,7 %). YBenuueHue ypoKaHOCTH
3epHa SAPOBOM TIIEHUIBI MO MEpPE 3aryllleHuss MOCEBOB IMPOUCXOAUIO TOJBKO 0
HOPMBI BbICEBa — 6 MJTH. BCXOXKUX cemsiH/ra. [Ipu panpHeleM yBeTM4eHUN HOPMBbI
BBICEBA JI0 7 MJIH. BCXOXKHMX 3€pEH Ha TeKTap, ypoxkailHocTh cHu3mwiach Ha 0,12 T/ra
(4,1 %).

Bwmecte ¢ TeM, KOppesIMOHHO - PETPECCUOHHBIN aHAJIN3 TTOKa3aJjl, YTO
YPOKAaUHOCTH SIPOBOM MMIIEHUIIBI HAXOIUTCS B NPSIMOU 3aBUCUMOCTH OT KOJIMYECTBA
pactenuil nepea yoopkoit Ha equnule mwiomaan u maccel 1000 3epen (u=0,83u 1
=0,68) 1 OHa BBIpaXKaeTCs CIEAYIONMM ypaBHeHueM: Y=-12,4+0,5767n-
0,0053k+0,3827m,

rjae Y - 3aBUCUMOCTb YPOBHS YPOXKAHHOCTH OT HOPM BbIceBa MJIH. mmt/ra (N),
KOJIMYECTBO PACTEHUN Ha €IMHMIIC IUTONIAIU Tiepea yoopkoii (k) u macca 1000 3epeH,

r (m) ( [punoxenne 19,20).
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Hopwma BbiceBa ceMsiH MOBIUSIO HA TTOCEBHBbIE U (U3HUECKUE KaueCTBa CEMsH
SApOBOM TIICHUIbI. /[aHHBIE BIMSHUS HOPM BBICEBA HA IOCEBHBIE M (PU3NYECKHUE
KAaueCcTBa CEMSIH SIPOBOM MIIEHUIIBI ITPEACTABICHBI B Ta0uie 30.

3HaUMMBIX pa3IMYUil B BapuaHTaxX ONBITA IOT DHEPrUU MPOPACTAHUS H
BCXOKECTH He oOHapyxeHo. Ha 3Tu mokazaTenu 3aMeTHOE BIHUSHUE OKa3ajH YCIOBUs
roja. Kak cBunmerenscTByIOT qanHbie Tabmauibl 30. Jlyuime napameTpbl BCXOXKECTH
dbopmuposamucek B 2017 u 2018 rT.

Macca 1000 3epen copra «Momas3» Mano BapbHpOBaNa IIPH HW3MEHEHHH
IUIOIIAAN NUTAHUS PACTEHUH. JTO CBUIETENIBCTBYET O TOM, YTO JAHHBIM MpPHU3HAK
OOyCIJIOBJIEH COPTOBBIMU (IF€HETHYECKMMHU) CBoMcTBaMH. HekoTopoe yBennueHue
Macchl 1000 ceMstH MOKHO OTMETHTB IIPU MOCEBE ¢ HOpMOi 4 MITH. 3ra.

Ha ¢paxumoHHbI cocTaB ceMsH BIMSHUE OKa3alld orojHele yciosus. B 2018
rojly 0Jds KpynHOW (pakuuu B oOIIe Macce ceMsH ObUIO 3HAaYUTEIbHO OOJIbIIE,
yem B 2016 u 2017 roasl. CHUXKEHUE MOJIU KPYMHOW (PpakiMu B COCTaBE CEMSH
MPOM30IILIO 32 CUET YBEIWUYEHUS IIYIUIbIX ceMsH B 2016 roay W3-3a HEIOCTATOUHOU
00€CTIeYeHHOCTH PacTeHUM MMOYBEHHOMN BJIaroi.

Tabnuma 30 — BausiHue pa3iavuHbIX HOPM BBICEBA HA TIOCEBHBIE U (PU3MUECKHE

Ka4yeCcTBa CEMSH APOBOU MIIEHUIIbI copTa Monabi3

IToceBHas DHeprus BcexoxecTts Macca @paKUMOHHBIN COCTAB
HOpMa, | mpopactanwus, | (mabopartopHas), | 1000 ypoxas, %
MIJIH./Ta % % ceMsiH, | 2,5%2,0 |2,2x2,0| 2,0x2,0

r MM MM MM
1 2 3 4 5 6 7
2016 r.
4 86,5 91,8 34,6 12,8 55,6 13,5
3) 84,8 91,0 34,3 12,2 60,1 14,2
6 86,3 90,5 34,0 10,3 55,2 18,1
7 85,0 90,3 33,7 10,7 59,4 16,3
2017 1.
4 90,6 96,8 38,6 47,7 40,1 9,9
) 91,2 96,1 37,4 47,6 45,6 9,8
6 89,9 96,0 36,1 34,5 49,1 12,1
7 92,0 95,4 35,7 32,5 53,6 10,9
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2018r.
4 82,5 92,5 39,2 79,6 171 3,6
5 86,5 93,0 37,9 77,7 17,3 4.5
6 91,0 93,0 37,6 77,5 18,6 3,9
7 90,6 92,0 37,0 77,8 175 3,7
Cpennee 3a 2016-2018 rr.
4 86,5 93,7 37,5 46,7 37,6 9,0
5 88,5 93,4 36,5 45,8 41,0 9,5
6 89,1 93,2 35,9 40,8 40,9 11,1
7 89,2 92,6 35,6 40,3 435 10,0

B cpenmnem 3a 3 ropa moka3arellb BBIPABHEHHOCTH 3€pHA IpPU IIOCEBE
ONTUMAaJIbHOW HOpPMOM BbIceBa (6 MJIH.) coctaBui 81,7 mporeHTa.
3.2.2. BiusiHue MJI01aau NUTAHUS PacTeHUuii IPOBOH MIIIEHUIBI HA YPOKalHbIe

CBOWCTBA CeMAH

N3yuenune ¢deHodas pa3BuUTHS pacTeHU OT TOTOMCTB, BBICESHHBIX C
pa3TUYHBIMM HOPMaMHU BBICEBA HE MO3BOJUJIM YCTAHOBHUTH KaKUX-JTMOO pa3ivyuvii B
CpOKax MpOopacTaHus, a TaKXe B MPOXOXKIACHUM apyrux (a3 (tadmumna 31).

Ha mpomom&uTenbHOCTh TOSIBICHUS BCXOJOB SIPOBOM MINEHUIIBI MOBIUSIN
YCJIOBUSI TEIJIOBOIO M BOJHOTO PEXUMOB BO3/AyXa M MOYBBI. BCxoapl mOTOMCTBa
cemsaH 2016 roma B mereoposornueckux ycinousax 2017 roga mossunucek uepes 13
nuen (19 mas), B 2018 roay - uepes 15 gueit.

3acyuuuBa nepBas nojioBuHa Bereranuu 2017 r. cokpaTthiia CpoKr BEreTaluu
ApOBOM MIICHUIBI Ha 7 pgHeW. Tak, eciau NpOAOJHKUTEIBHOCTH BEre€TallMu OT
nosiBiieHus1 BCXoJ10B B 2017 1. coctaBuiia Tosbko 76 auel, B 2018 rogy 3ToT nepuon
cocTtaBuia 83 mHA.

OmHuM U3 BaXXHBIX TApaMeTpOB B (POPMUPOBAHUU BHICOKOW MPOAYKTHBHOCTH

paCTCHI/Iﬁ ABJIAACTCA OIITHUMAJIbHAA I'yCTOTa cTe0JIeCTOs B ITOCEBE K MOMCHTY Y60pKI/I
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Tabnuma 31 — JlaTel Hayana ¢peHonornyeckux (pa3 moToMCTBa B 3aBUCUMOCTH OT

Ppa3JINIHBIX HOPM BLICCBA ﬂpOBOﬁ MMIICHUIBI COpTa «I/IOJ'II[BI3))

IToTom- Cnenoctb Bereranu-
CTBO OT OHHBIN
HOPM 2 Tepuof,
3 e |5 =
BBICEBA | m = = & T IH.
12 |z |2 |8
MJTH = i Q 5 % 5
mT./ra = = § 3 5 = SR
& : g £ |EgdE
s |8 |2 |§25¢
= M = g 9 A =
=
2017 r — moceB cemenamu yposxas 2016 rona
4 6V | 19V | 2VI | 11VI | 22VI | 4VII | 18VII | 4VIII | 89 76
5 6V | 19V | 2VI | 11VI | 22VI | 4VII | 18VII | 4VIII | 89 76
6 6V | 19V | 2VI | 11VI | 22VI | 4VII | 18VII | 4VIII | 89 76
7 6V | 19V | 2VI |11VI |22VI [ 4VII | 18VII | 4VIIlI | 89 76
2018 r — moceB cemenamu ypoxas 2017 rona
4 3V | 18V | 2VI | 13VI | 25VI | 7VII | 22VII | 9VIII | 97 83
5 3V | 18V | 2VI | 13VI | 25VI | 7VII | 22VII | QVIII | 97 83
6 3V | 18V | 2VI | 13VI | 25VI | 7VII | 22VII | 9VIII | 97 83
7 3V | 18V | 2VI |13VI | 25VI | 7VII | 22VII | 9QVIII | 97 83

dopmupoBaHue CTEOJIECTOS MOTOMCTBA B 3aBUCUMOCTH OT HOPM BBHICE€Ba B

2017 rony uo B Oosiee OIaronpusITHBIX YCIOBUSX, UTO O0ECHEUYMIIO CPABHUTEIHHO

BBICOKYIO BCXOKCCTb BBICCAHHBIX CCMSH B ITIOJICBBIX YCJIOBUAX. BapI/IaHTBI IIOTOMCTBaA

OT HOpM BbICEBa 4-5 MIJIH. MMENM JIydlME IOKa3aTeJM 0 CPaBHEHHIO C Ooiee

BBICOKMMH HOpPMaMH BbICeBa ceMstH (Tabiuia 32).
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Brimag pacteHuil B TeUeHUE BEreTalMy B TOJIbI UCCIIECIOBAHMS 10 BapHaHTaM
OmbITa W3MEHsJICA He3HauuTenbHo. B 2017 romy HaOmOmanoch yBEIWUYCHUE
COXpPaHHOCTH PACTCHHI B BapHWaHTAaX TOTOMCTBAa C HOPMOHM 4-5 MJH. ceMsiH/Ta B
repecyeTe OT YMCIIa BBICESIHHBIX CEMSH, UTO SIBJISIETCA PE3YJbTaTOM 00Jiee BBICOKOM
ITOJTHOTBI BCXOZ0B CEMSIH SIPOBOM MILIEHULIBI.

BapuaHnTel onbiTa M0 NOTOMCTBAM IOJIYYEHHBIX OT Pa3JIMYHBIX HOPM BBICEBA
ceMsH sApoBOM mmeHuIpl B 2018 roay uMenuM aHaJIOTMYHYK TEHACHUUIO II0
ITOKA3aTEeJSIM IOJIHOTHI BCXOJ0OB U BBKMBAEMOCTH CEMSH B TEUCHUE BETETALIMOHHOTO

nepruoga B riCpeCUCTC OT YKUCJIda BBICCAHHBIX CCMSIH.

Ta6J'II/I]_Ia 32 — BcX0KeCcTh CEMSIH B OJIe U COXpPaHHOCTb paCTeHI/Iﬁ IIOTOMCTBA OT

Pa3JINYHbIX HOPM BBICCBA HpOBOﬁ IMIMCHUIBI COPTa «I/IOJII[BIS»

IToTomcTBa IlosHBIE BCXOIBI IlomHasa crenocTh

OT HOpM KOJIN4YCCTBO ITIOJICBAasd KOJIMYCCTBO COXPaHHOCTb paCTeHI/Iﬁ

BBICCBA MJIH | PACTEHUM | BCXOXKECTh, | PAaCTCHUMN B % or | B % OT uncna
2 2
mT/ra Ha | M % Ha I M qucia BBICESTHHBIX
BCXOJIOB CEeMsIH

2017 r — moceB cemeHnamu ypoxasi 2016 rona

4 467 77,8 395 84,6 65,8
5 462 77,0 386 83,5 64,3
6 446 74,3 362 81,2 60,3
7 445 74,1 355 79,7 59,2
2018 r — moceB cemenamu ypoxasi 2017 roma
4 472 78,7 403 85,4 67,2
5 468 78,0 406 86,7 67,6
6 452 75,3 390 86,2 65,0
7 454 75,7 391 86,1 65,1
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MHTEeHCMBHOCTh HAKOILJICHUS OpPraHUYCCKOro BCIICCTBA HAIIPAMYIO 3aBUCHUT OT

ypoBHsSI (DOTOCHHTE3a PACTCHHWA SPOBOM TMIIEHUIIBI, YTO CBSI3aHO C BEIWYUHOU

ACCUMIJISIITUOHHON MOBEpXHOCTU (Tuiomans JucTtheB, JIDII), a Takke U YUCTOI

npoaykTuBHOCTU (oTocunte3a (UIID). Dtu mapamerpbl TECHO B3aUMOCBS3aHBI U

OHM pearupyroT Ha U3MEHEHHs YCIOBUU IIPOU3PACTaHUI,

MpreMaMHM BO3ICJIbIBAHUS SIPOBOM IMIIICHUIIBI.
JlaHHbIC,

MTOTOMCTBA OT HOPM BBICEBA, ITPEACTABICHBI B Ta0wmIe 33.

00yCIIOBIICHHBIMU

XapaKTCPU3YIOMKUEC JHMHAMUKY HAKOINUICHUSA CYXOro BCHICCTBA

Ta6J'II/II_Ia 33 — Hakorienue CyXoro BemeCTBa IIoTOMCTBA CCMAH, ITOJIYYCHHOT'O IIPH

Pa3JIMYHBIX HOPMaAX BBICCBA HpOBOﬁ INIIICHUIIbI

IToromcTBO Kymenne Beixoxg x| Konomenue | Monounas | Bockoas
OT HOpM TPYOKy CHEJIOCTh | CHEJIOCTb
BBICEBA, S B S = . ~ ~

| 8 w8 | 9w 8 g 8 |28
wmfra | g 2 82 85 89 8E €8/ 85| 882 €8
So|zZF| 88| zH82 2F| 82 8888|271
S5/ 8 |Sg/g1=58/g |S8 2 1=sg =z
a | FA a| M g @ g - 8|
2017 r — moceB cemenamu ypoxas 2016 roma
4 0,14 | 0,65 | 0,21 |0,98| 0,85 | 3,97 | 1,47 |581| 1,49 | 5,89
5 0,13 | 0,60 | 0,20 |0,92| 0,83 | 3,83 | 1,45 | 5,60 | 1,47 |5,67
6 0,12 | 0,54 | 0,19 |0,85| 0,81 | 3,61 | 1,43 |518| 1,44 |5.21
7 0,12 | 0,53 | 0,19 [ 0,84 0,79 | 3,52 | 1,43 |5,08| 1,44 | 511
2018 r — moceB cemenamu ypoxasi 2017 rona
4 0,16 | 0,76 | 0,55 [2,60| 1,65 | 7,80 | 2,31 |9,31| 2,28 | 9,19
5 0,14 | 0,66 | 0,53 [2,48| 164 | 768 | 20 |9,33| 2,26 | 9,18
6 0,13 | 0,57 | 0,91 |231|161 | 7,32 | 2,28 [8,89| 2,24 |8,74
7 0,13 | 0,59 | 0,51 [2,32| 162 | 7,35 | 2,29 |8,95| 2,24 | 8,76

Janupie TaOmuupl 33 NOKa3bIBAIOT, YTO BO Bce (ha3bl pa3BUTHS NpU

HUCIIBITAHUKU IIOTOMCTB HpOBOﬁ INICHUIIBI OT pPa3JIMYHbBIX HOPM BbICCBA CCMAH



88

HAKOIUICHUE CYXOT'O BEIIECTBA PACTEHUW HUIO C OMPEAECIEHHBIM MHPEUMYIIECTBOM
MOTOMCTBA OT 4 U 5 MJIH. BCX0KMX CEMSH Ha reKTap.

COop cyxoif Maccel B pacdyeTe Ha OJHO PACTCHUE M HAa OJWH TEKTap ObLI
oonpmie B ycnoBusix 2018 roma. Cyxas ’kapkas moroja B TEpBOM IOJIOBHUHE
Beretanuu 2017 He ciocoOCcTBOBajIa HAKOIIJICHUIO OOJIBIIION MacChl pAaCTCHHUM SPOBOU
nieHuIpl. BivsgHue HOpM BbiceBa MATEpUHCKUX pAcTEHUM BBISIBWIO B 00a roja
UCCJIEI0OBAHNM, OTHOCUTEIBHO OOJIBIION cOOp HaA3€MHOM Macchl B pacyeTe Ha 1
pacTeHue U 1 ra Ha BapuaHTax omnbITa 4 U 5 MJTH. ceMsiH/Ta.

IToka3zaTenn acCUMWIALIMOHHOM ITOBEPXHOCTH JIMCTHEB SPOBOM IMIIEHUIBI OT
MOTOMCTBA Pa3JIMYHBIX HOPM BbICEBA MPEJCTaBICHBI B Ta01. 34

Tabnuna 34 — [nomane 1MCTHEB MOTOMCTBA OT PA3JIMYHBIX HOPM BBICEBA SPOBOM

IMIIICHUIBI COPTa «I/IOJIIILI?:»

IToromcTBO Ha 1 pacrenue, oM’ Ha 1 ra, TwIC. M°/ra
OT HOPM
BBICCBA, y BBIXOJI B « « BBIXO/ B «
— YIICHUE Tpy6Ky OJIOIICHUE | KYIICHUE TpybKy OJIOILICHUE
mIT./Ta
2017 r — moceB cemsH ypoxas 2016 roma
4 12,5 295 35,8 5,83 13,81 16,72
5 12,2 29,3 35,6 5,64 13,54 16,45
6 11,8 289 32,6 5,26 12,89 14 54
7 11,8 28,3 31,4 5,26 12,60 14,0
2018 r — moceB ceMstH ypoxkas 2017 roga
4 443 63,2 83,1 20,91 29,80 39,22
5 443 61,7 82,7 20,73 28,83 38,70
6 40,5 58,5 79,6 18,31 26,44 35,98
7 40,3 58,1 79,0 18,29 26,38 35,87

N3 manHbIX TaOauIbl 34 BHJIHO, YTO IOTOMCTBO OT Pa3IMYHBIX HOPM
BbiceBa, kak B 2017, tak u B 2018 rogy mo OOJIMCTBEHHOCTH OTIEIBHO B3SITOTO

pacTCHu:A, a TaKXKCE IIoOMIaAn JIMCTBECB B IICPCCUCTC HA OAMUH TI'CKTAp HCKOTOPLIC
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IPEUMYIIECTBA HMMEIM BAapUAHTBl OIBITa MOTOMCTBA OT 4 W 5 MIH CceMsH/Ta.
M3mMeHeHnss IUIOIIAAM JIMCTOBOW IIOBEPXHOCTH B TMOJIb3y BAapUaHTOB OIIBITA,
MOCESTHHBIX CEMEHAaMU IOJYYEeHHBIMHU Ha JIEJSHKAaX ¢ HOpMOM BbiceBa 4 U 5 MIIH. ra
OOBSCHSIETCSI M3MEHEHMSIMM CBOMCTB MAaTEpUHCKUX pacTeHuil. OpHako, BbICOTa
PACTEHHI SIPOBOU MILEHUIBI HE UMEJIA 3HAYUTEIBHBIX OTKJIOHEHUM B 3aBUCHMOCTH OT
BapHaHTOB ombITa (Tabiuuna 35).

Tabmuua 35 — JIuHamMuKa BBICOTHI PACTEHHI IIOTOMCTBA OT Pa3JIMYHBIX HOPM BBICEBA

SIPOBOM MIIIEHUITBI (CM)

IToTromcTBO
OT HOPM Brixon B Monounas | Ilomnas
BbICEBa, | Bexoner | Kymenne Konomenne
TpyOKy CIIEJIOCTHh | CIIEJIOCTDH
MJIH.
mIT./Ta
2017 r — moceB cemeHamu 2016 roaa
4 18,6 26,7 445 54,8 59,6 63,7
5 18,7 27,2 44 6 54,7 60,3 63,8
6 18,7 27,2 450 53,3 60,7 64,0
7 18,2 27,9 451 54,1 60,3 64,3
2018 r — moceB cemenamu 2017 roga
4 22,1 30,7 53,7 86,5 89,4 93,6
5 22,6 30,0 59,8 86,4 88,7 93,5
6 22,9 30,4 54,0 86,2 89,0 93,5
7 22,2 30,1 54,1 86,8 88,8 94,0

N3 nannbix Tabaunsl 35 BUAHO, 4TO B O0Jiee 3acylnuiuBbIX ycioBusax 2017 roaa
3HAYMTEIIPHO CHU3WIACh BBICOTA TJIABHOTO CTEOJII IO CPaBHCHUIO C BBICOTOM
pactenuit spoBoi mmeHunsl 2018 roma, rAe OHM pa3BUBAIMCHL B OoJjiee
OJIarOMPUATHBIX METEOPOJIOTHYECKUX yCIIOBUSX. B dasze momHOU cmenoctu 23T1a
paznuna B nonbly 2018 roga cocraBuia 29,7-29.9 cMm. BapbupoBanHue mpuzHaka
«BBICOTA PACTCHUI» IO BapuWaHTaM OMNbITa B Tpeeinax roja HUCIHbITaHUS ObLIO

HC3HAYUTCIIbHBIM.
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BbI3bIBaeT MHTEpEC Kak MJIOUIa/lb IUTAHUSI MATEPUHCKOTO pACTEHUS OKa3bIBaeT
BJIUSHAE HE TOJBKO HA OCOOEHHOCTHM pPOCTAa W Pa3BUTHS NOTOMCTBA, HO WU Ha
YpOXKAWHOCTh 3€pHA [0 BapUaHTaM II0CEBa CEMEHAaMH, MOJYyYEHHBIMU OT HHUX
(Tabnuma 36).

Tabnuua 36 — BausiHue HOpM BbICEBA MATEPUHCKUX PACTEHUI SIPOBOM MIIEHULIBI

copTa «HOJ’II[BIB» Ha yp0)KafIHBIe CBOMCTBA UX CEMSIH

IToTroMmcTBO 2017 r. 2018 r.
OT HOPM T/Ta + K BapuaHTy 4 MJIH. T/Ta + K BapuaHTy 4 MJIH.
BBICCBA, IT./Ta IT./Ta
MUIH. T/Ta % T/Ta %
IIT./Ta
4 2,84 - - 3,19 - -
5 2,92 0,08 2,6 3,22 0,03 1,0
6 2,86 0,02 -1,0 3,17 -0,02 -0,7
7 2,89 0,05 -1,5 3,18 -0,01 -0,3
HCPgs 0,18 0,10

Ananu3 mgaHHBIX TaOnuIbl 30 MOKa3bIBAaeT, YTO BIHMSHHE HOPM BBICEBa SPOBOM
NIICHULIBI HE 0Ka3aJI0 BIMSHUS Ha ypoxaitHbie cBoiicTBa cemsH. 1 B 2017 r u B 2018
rojly ypO>kKaiiHOCTb 10 BapHaHTaM OIbITa ObLJIO HA OJJUHAKOBOM YPOBHE.

OtcyTcTBHE pa3HULBI YPOKAWHOCTH 3€pPHA SPOBOM NMUIEHULBI IO BapUAHTAM
ONBITA JTOKA3bIBACTCS AHAIM30M CTPYKTYpbl ypoxkas. [IoToMCTBO OT pasinyHbIX
HOPM BBICEBA CEMSAH HE HMEIM pa3IM4YUM 10 NPOAYKTUBHOCTH PACTEHUH, HE
3aBHCEJIU OT MOTOJIHBIX YCJIOBHI rojia onbIToB (Tadmuma 37).

Tabnuma 37 — CtpykTypa ypoxkasi SpoBOH MIIIEHUITHI OT TOTOMCTBA PACTEHUH TIPH

Pa3HbBIX HOPMax BbICCBA

[Torom- | Konnue- |  Kycru- I'maBHBIN KOIIOC Macca buomnoru-
CTBO OT | CTBO CTOCTh 3epHa ¢ 1 yeckas
HOPpM acre- = acTeHUs o-
P pac . o 5 . |P > yp
BBICEBA, | HUI1, HA = < 2 & < r YKaHOCTB,
2 2}
MJIH Im = 2 O 22 o = T/Ta
= E < O o A 0
mT/ra < = o 3 E o
O > = 5oE 3 <
o = = = O oy Q
s | R159% | ¢
= = 5 =
=z

2017 ron
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4 395 1,14 10 | 7,4 | 10,0 | 14,7 | 0,54 0,54 2,13
5 386 1,12 10 | 7,6 | 10,6 | 13,9 | 0,56 0,56 2,16
6 362 1,091 10 | 74| 99 |13,5|0,55 0,55 1,99
7 355 1,110 | 7,4 10,3 |14,1|0,56 0,56 1,98
[Iponomxenue Tabnuibt 37
2018 ron
4 403 1,221 1,14 | 8,8 | 14,6 | 23,4 | 0,77 0,81 3,26
5 406 1,31 1,12 | 9,0 | 14,2 | 23,5|0,75 0,80 3,25
6 390 1,26 | 1,19 | 8,6 | 14,0 | 22,9 | 0,76 0,82 3,20
7 391 1,24 11,14 | 8,6 | 145|23,0|0,78 0,83 3,24

HSY‘-ICHI/IC MoKas3aTejied IIOCEBHBIX Ka4eCTB CEMSH HpOBOﬁ MMM CHUIIBI,
BbIPAICHHLBIX M3 IMOTOMCTB OT pPa3IMYHBIX HOPM BBICCBA, IMO3BOJIMJIO YCTAaHOBHUTH
4TO, HOPMBI BBICCBA IIPHU BbIpAIMBAHHWHU CCMAH MATCPHHCKHUX paCTCHI/Iﬁ HC OKa3aJlh
CYIICCTBCHHOI'O BJIIMAHKA HA IIOCCBHBIC KAUCCTBA CCMAH B IIOTOMCTBC (Ta6ﬂ. 38)

Tabnuua 38 — [ToceBHBIE KauecTBa CEMSIH ypOsKasi IOTOMCTB OT Pa3JIMYHbIX HOPM

BBICEBA
IToka3arenu IToToMCTBO OT HOPM BBICEBA, MJIH. IIIT./Ta
2017 1. 2018 r.
4 5 6 7 4 5 6 7

Macca 1000 | 33,3 | 330 | 33,7 | 331 | 381 | 389 | 384 | 38,2

CEeMSIH, T

Conepxxanue

bpakuit, %

2,5%2,0 MM 446 | 433 | 404 | 47,7 | 3,52 | 454 | 450 | 4,37
2,2x2,0 MM 40,0 | 38,5 | 429 | 37,7 | 47,3 | 445 | 435 | 454
2,0x2,0 MM 97 | 11,5 | 10,8 9,5 2714 | 240 | 26,5 | 295
Hartypa, 1/n 734 | 733 728 734 746 750 748 751
DOHeprus 83,7 820 | 832 | 820 | 842 | 838 | 834 | 835

npopactanus, %

JlaGoparopHas 928 | 915 | 925 | 93,0 | 940 | 935 | 940 | 93,7

BCXOKECTh, %

Cuna pocra, % 83,0] 825 | 84,0 | 860 | 870 | 840 | 860 | 84,0

3.2.3. DkoHOMHUYecKasl M YHepreTudeckas 3(pPeKTUBHOCTH BbIPAIIUBAHUSA

ﬂpOBOﬁ NIIEHUIbI B 3ABUCHMOCTH OT HOPM BbICE€BA CCMSAH
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OKOHOMMYCCKAas1

151 OQHCPIreTHICCKaAs

BCI)(I)GKTI/IBHOCTI/I pa3INdYHBIX HOPM BbBICCBA B TO0A BbIpalllMBaHHWA CCMSAH U B

IMOTOMCTBC, T.K. TOJIbBKO B COIIOCTABJICHHMHM MW B HUX COBOKYIIHOCTH MOKCET OBITH

IMOJIYU4CHO OoJice IOJIHOE MNpCaACTABJICHUC O IIPpCIJIAraCMbIX IIPOU3BOJCTBY IIPHCMaAX

TIOBBIIIICHUS YPOKaWHOCTH 3€PHOBOW MPOAYKITUH MIICHUITBI (Tabmma 39).

Ta6J'II/IHa 39 — Biusinue HOPM BBICCBA HA S9KOHOMHYCCKHUC ITOKA3aTCIIN

IIPY BO3JIEVICTBUHU SIPOBOU IMIIEHUIIBI copTa Monab3

Bapuantel | Ypoxaii- | Ctoumocts | OCHOB- VYe- Cebe- | Penrabennb-
HOPM BBI- | HOCTh, T/Ta | BaJIOBOM HBIC 3a- | JIOBHO | CTOMW- HOCTB, %0
CeBa CEMsH, MIPOTYK- TpaThl, | YACTHIA | MOCTB,
MJIH. IIIT./Ta IHH, py0./ra | noxox, | pyO./T
py0./ra py0./ra
2016 roa — BeIpanBaHus CEMsH

4 2,74 16440 12890 3550 4704 27,5

5 2,92 17520 13070 4450 4476 34,0

6 3,11 18660 13400 5260 4308 39,3

7 3,07 18420 13360 5060 4552 37,8

2017 ron — moceB cemenamu ypoxkas 2016 roga

4 2,84 13720 13400 320 6836 2,40

5 2,92 14070 13400 670 6667 50

6 2,86 13580 13400 180 6907 1,3

7 2,59 13510 13400 110 6943 0,8

2018 rog — moceB cemenamu yposxkast 2017 rona

4 3,19 22330 13400 8930 4200 66,6

5 3,22 22540 13400 9140 4161 68,2

6 3,17 22190 13400 8790 4227 65,6

7 3,18 22260 13400 8860 4214 66,1

N3 mannbix Tabnuiel 39 BugHO, uTo B 2016 roay, B rojl BeIpalllMBaHUS CEMSTH

OTHOCUTEIBHO OONBIINNA YUCTHIA 10X0J (5260 py0.) mpu ypoBHE pEeHTAOEIHHOCTU

(39,3 %) mocTUrHYT HpH MOCEBE 6 MIIH BCXOXKUX CEMSIH Ha TeKTap.

Hcnertanue noromctsa B 2017 roxy cemeHamu, NOJYYEHHBIX OT BAPUAHTOB

OIlblTa C pPasHbIMM HOPMaMH BBICCBA, HC IIOKAa3aJI0O PA3HUIBLI B ypO)KElﬁHOCTH,

CJICA0BATCIIBHO U HE OBLII10 Pa3sHUIbLI B 9KOHOMHMKEC. AnHanorunuHas 3aKOHOMECPHOCTD C
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HE3HAUUTEIbHBIM MPEUMYIIECTBOM B SKOHOMUUYECKHUX MOKAa3aTeNsIX OTMEUEHa U MpU
ycnbiTaHud NoToMCTB B 2018 roxy.

W3 conocTaBieHHBIX JaHHBIX YKOHOMUYECKON 3(h(PEeKTUBHOCTH HOPM BBICEBA B
roJl BhIpAIIMBAHUSA CEMSH U HCIBITAHUS MOTOMCTBA BBITEKAET, YTO HA CEMEHHBIX
oceBax HEOOXOJMMO YCTaHAaBIMBAaTh ONTUMAJIbHYI0 HOPMY BBICEBA SIPOBOM
MIICHUIIBI, 00ecIeunBaronyIo MOJIyYCHHE HauOOJBIIETO ypoxas
(6 mutH./Ta).

Jist Oosee MONMHOW OLEHKM HauOoyiee TOCTOBEPHBIX KPHUTEPUEB BBHIOOpA
ONTUMAJIbHON TUIOIIAJM TUTAHUS PACTEHUM SPOBOM TMIICHUIBI CHACJIaH aHalu3
sHepreTrdeckoit apdexrtuHoctr (Tadauia 40).

OHepreTuueckass 3QQGEeKTUBHOCTb, YCTAHOBJIEHHAs B OIBITE C Pa3IMYHBIMU
HOpPMaMHU BbICE€BA SAPOBOW MIIEHUIBI, COTJIACYEeTCS C JaHHBIMH SKOHOMHYECKOU
3 PeKTUBHOCTH.

Haubonee 3Haummblii  kodduimeHT -sHepreTudeckorn dhPeKTUuBHOCTH
MOJIyYeH MpPHU BBIPAIIMBAHWM CEMSIH C HOPMOW BbIc€Ba 6 MJIH. CEMSH Ha TIeKTap.
KoadduureHnt mnpeBpaiieHusi 3HEpruM ObUT TaKKE OTHOCHUTEIBHO BBICOKUM B
BapuaHTe 6 MJIH. IIT./Ta.

Tabnuma 40 — Duepretudeckast 5 (PEKTUBHOCTH BBIPALTUBAHUS CEMSIH MPU

Pa3JIMYHbIX HOPMAX BBICCBA

BapuanTsl Haxkomienue IIpsimble 3aTpaTel | Brixon Koaddumment
HOpM DHEPTUU COBOKYITHOM YUCTOU IIPEBpALLECHUS
BBICEBA ypoxasi, ['[Ix/ra | snepruu, I'JIx/ra | sHeprum, SHEPruu
CEMSIH, MJIH. I'JI>x/ra (KTID)
mT./Ta
1 2 3 4 5
2016 roa — BeIpaliBaHus CEMSTH
4 51,91 31,38 20,53 1,65
3) 58,30 31,88 26,42 1,83
6 58,90 32,13 26,77 1,83
7 52,70 32,07 20,63 1,64
1 2 3 4 5
2017 rom — moceB cemenamu 2016 rona
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4 37,43 31,38 6,05 1,17
5 37,71 31,88 5,83 1,19
6 35,06 32,13 2,93 1,09
7 35,00 32,07 2,93 1,09
[Iponomxenne Tadnuist 40
2018 rox — moceB cemenamu 2017 roga
4 60,92 36,58 24,34 1,67
5 91,41 35,57 25,84 1,73
6 59,29 34,61 24,68 1,71
7 28,32 34,48 23,84 1,69

Hcnonb30BaHne CEMAH sSpPOBOW IIIEHUIBI BBIPALICHHBIX IPU Pa3IUYHBIX
HOpMAax BbICEBA B MOTOMCTBE HE UMEIM Pa3HULBI SHEPreTUYECKOM 3(PPeKTUBHOCTU

I10 BapuaHTaM OIIbITa.

3.3.Biausinue npeanoceBHOi 00padoTKU ceMsiH Ha (OPpMHPOBaHHE YPOKANHOCTH
3epPHA U Ka4eCTBO CEMSIH SIPOBOM IMIIIECHULIbI
3.3.1. Pe3yabTaThl 1abopaTopHOii olleHKH 3(PPeKTUBHOCTH MPeINOCEBHOI

00padoTKH ceMsIH SIPOBOM MIIIeHULIbI

[lonroToBka ceMssH K TIOCEBY MyTeM WHKPYCTAI[MM SIBJISETCS BaKHBIM
OpUEeMOM, KOTOpasi HEMOCPEICTBEHHO BIMAET Ha O0O0pa30BaHUE IOJHOLIEHHBIX
BcxomoB. KauecTBeHHbIe TOKa3aTenu ceMsiH SpoBBIX xie00B B Pecmybnuke
TarapcTtaH, Tak ¥ B IIEJIOM B CTpaHE OCTaBJSAET JKeNaTh Jydiero. B cBs3u ¢ 3TuMm,
JUTST KOMIUJIEKCHOM OTICHKHW BIIMSIHUS TIPEIITOCEBHON 00pabOTKM ceMsiH (DYHTHITUIOM B
yucTOM BUJE U B cMecu ¢ npenaparamu JKYCC-2, a Takke Anb0MTOM ObUT 3aJI0KEH
IIOJIEBOU OTIBIT.

[lokazarenn CeMEHHBIX KayecTB MHpHU OOpabOTKE CEeMSH TMepell I[OCEBOM
Pa3TMYHBIMU CMECSIMU pabodero pacTBOpa MHKPYCTAIIMHU IMPEICTaBICHBI B TaOIUIlE

41. JIns 3THX 1enelt ucmnoabp3oBaiu pyiaoHHbIH Metoa (mo TOCT 12044-93).



95

Tabnuna 41 — [ToceBHbIE KauecTBa CEMSH SPOBOM MIEHUIIBI copTa «omabpI3»

B 3aBUCHUMOCTH OT 06pa6OTKI/I nepea MoCCBOM XUMHNYCCKHUMMU IIPCIIapaTaMi

Q E gh O\c.\ =
258 | 8 & g
O M o an) Q4
oSl &3 acs o g
BapuanT 006paboTku cemsiH 2 E o o o 5 =gs
582 |88 | 5%
2 g 3 s |8
=1~ = |52
be3 06paboTku (KOHTPOJIB) 30 | 65 92,5 93,0
Kunkuii y1o0pUTEIbHO-CTUMYIIAPYOITUI
coctaB (KYCC-2) 34 | 7,2 95,6 96,0
Xumuueckuit mpotpasutens cemsH (Kunto [lyo)| 3,2 | 7,4 94,0 95,5
Ctumynstop pocta (AnpOuT) 3,8 | 8,2 95,5 97,0
[IpoTpaBuTtens ceMsH + XeIaTHBIM MUKPOYI00-
putenbHbIi coctaB (Kunro Jlyo + )KYCC-2) 34 | 7,2 95,5 96,5
[IpoTtpaBuTens cemMsiH + CTUMYJISATOpP poOCTa
(Kunato [yo + Ans0uT) 3,7 | 8,0 95,5 96,0

[IpeanoceBHass uHKpyctanus cemsiH Kunro Jlyo, AnpOUT, cCMeChlO 3THX
IpenapaToB CHOCOOCTBOBAaNA YBEJIMYEHUIO YHMCIIA KOPEIIKOB OJHOIO PACTEHUU C
ypoBHsI Ha BapuanTe 0e3 mHKpyctanuu 3,0 go 3,2 - 3,8 mr. Ha stux BapuanTtax
OTMEYEHO TaK)Ke YBEJIMUYEHUE JITTUHBI POCTKA M0 CPABHEHUIO C KOHTPOJIEM.

DOHeprusi mpopacTaHus, JIabopaTOpHasi BCXOXECTh ObUIM MNPUMEPHO Ha
OJIMHAaKOBOM YpOBHE TIpu 00pabOTKe mepes TMOCEBOM CEMSH XUMUYECKUMH
npenapatamu (Anpout, JKYCC-2 u Kunro-Jlyo), a Takke 6aKOBOil CMeChIO JaHHBIX

MpenapaTos.
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Mexny TeM, Bce uyuyaemsble npenapatsl kpoMe Kunrto-/[yo B 6akoBoii cmecu
CHOCOOCTBOBAJIM YBEJIMUEHHUIO TIOKAa3aTeNdsl »SHEprum mpopactanuss Ha 3,1%,
71a060paTOPHOI BCXOKECTH — 2,5-4 TIPOIIEHTA.

KoHTponb 3apa’k€HHOCTH CEMSIH pa3IMuHbIMU MHPEKIUAMU (KOPHEBBIE THUJIIH,
Jp. MHKO3bI) 00s13aTEIbHOE YCIIOBUE MPH HCIIOIB30BAHUN PA3IUYHBIX IPOTPABUTEICH
CEMEHHOI'0 MaTepuaja sjpOBOU MIICHUIIBI.

JUJis OIIEHKM CTENEeHH 3apa’kKeHHOCTH CEMSH BO30YAUTEISIMU KOPHEBBIX THUIICH
OBLIIM MPOBEJEHBI JJA0OPATOPHBIE aHAIM3BI MOCIe 00pabOTKH MpenapaTaMu
(tabmura 42).

Tabnuna 42 — UTHGUIIMpOBaHHOCTH CEMSH BO30YIUTEIIMA MUKPOMHUIIETOB H

nokasatelib Ouosiornueckas 3p(HeKTUBHOCTh MPUMEHEHHS MPETapaToB U MX 0aKOBOM

cMecH
Bua mukpomuiieTon Obmas | bD,*
= o s | nHbHIEpO- | %
N n 25 BaHHOCTH
8 £ T =
Bapuant e S = c CEMSIH
I = S~
= g | =9
[%2]
I
be3 00paboTku (KOHTPOJIb) 26 10 20 56 35,7
Kunkuit y1oOpuTeIbHO-CTUMYIIH-
pytomuii coctaB QKYCC-2) 20 6 10 36 100
XUMUYECKUH MPOTPABUTENH CEMSH 0 0 0 0
(Kunro Jlyo)
Crumynstop pocra (AnbOuT) 11 4 12 27 51,8
[IpoTpaBuTens CEMSH U XEJIaTHBIN 0 0 0 0 0
MUKpOynooputenbsHbIil coctaB (Kuato
Iyo + XKYCC-2)
[IpoTpaBuUTENH CEMSH U CTUMYJISITOP 1 0 0 1 8,0
pocta (Kunto [{yo + AnsouT)

*BD — 6uonorudeckas 3¢ HEKTUBHOCTH Ipenapara

Bce BUIBI maToreHHBIX MHUKPOMHUIIETOB ObUtM yHUUTOXXKEeHBI Ha 100% mocrne
NpOTpaBIMBaHUA CceMsiH  cuibHedmmM  QyHrunumaom  Kunro-Zlyo.  Cwmech
npotpautens Kunro-Jlyo u ctumynsatopo pocta Ansout u XKYCC-2 takxke nana

MOJIOKUTENbHBIN YPPEKT B YHUUTOKEHUH MaTOT€HHBIX MUKPOMHUIIETOB.
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[IpenmoceBHass 00paboTKka CEMEHHOTO MaTepuaja mpernapaToM AJBOWT, a
takke JKYCC-2 cCyliecTBeHHO TOHM3MJIA 3apaXeHHe CceMsSH HHQeKIue 1o
CPaBHEHHUIO C KOHTPOJIEM.

3.3.2 ®opMupoBaHue I'yCTOTHI cTe0J1eCTOsI B 3aBUCMMOCTH OT NMPeANOoCeBHOM

00padoTKM ceMsIH APOBOM MIIEHULIbI

Ponb ryctoThl ctebiiecTos BeCbMa 3HAUUTENIbHA W COCTABISIET MO JAHHBIM
yuenbix 60-90 % B dopmupoBanuu ypokas spoBoi mieHunb! (YpaszmuH, 1998;
Toponosa u 11p., 2002; Xanees, Tamanos, 2012; Cepxxanos, [laiixytaunos, 2013).

D(}eKTUBHBIM  arpOTEXHUYECKHMM  TMPHUEMOM  YIPaBICHUS  TyCTOTOM
MPOJYKTUBHOIO CTEOJIECTOSI cuuTaeTcsa o0padoTka ceMsH nepen noceBom (UynkuHa
u ap., 2001; Tananos, 2005).

Bennunna mosiHOTH (BCXO0B) MPOPOCIIMX PACTEHUH B TOJIE 3aBUCUT OT TaKUX
(GaKkTOpOB Kak arpoTeXHOJIOTHYECKHE TPHUEMBI BBIPAIIUBAHUSA KYJIbTYpPbhI, METEO-
YCJIOBUSI, CKJIQ/IBIBAIOIIMECS] BO BPEMS MPOPACTAHUS CEMSIH.

Ha noxazaTtens MOaHOTHI BCXO/OB, TAKXKE ONMPENICICHHOE BIUSHUE OKa3bIBACT
00paboTKa ceMsH Mepe]l MOCEBOM XUMHUYECKUMU TIperapaTaMu.

Kak BugHO U3 naHHbIX Tabmuilel 43 mpeanoceBHass o0paboTka ceMsiH oKaszaja
MOJIOKUTENIbHOE BIUSHUE Ha TOKa3aTelb MOJHOTHI BCXO/A0B. [IpoTpaButens ceMsH
KunTo /[yo HE3HAUUTENBHO YBEIMYMII BEJIMUYHMHY IOJIEBOW BCXO0KECTH, Bcero Ha 0,8
%. 3HaUUTENIPHOE YBEIUYEHUE YKCIIa HAOII0IAJIOCh TIPU MPUMEHEHUHU CTUMYJISITOpa
pocta Ansout (+ 4,7 %) u XKXYCC-2 (+3,2%). Ilpu npumeHeHn:n OaKOBOH CMeCH
ATUX MpenapaToB OTKJIOHEHUE OT KOHTPOJs cocTaBWio 2,8-3,8 %. [1010KUTENbHBIMI
3¢ (}EeKT B OTHOMICHHHM CTUMYJISIIMU TIPOpAcCTaHUs CEeMSH OOHApPYXHWIOCh TIPH
obpabotke ¢ mnpemapatamu KYCC-2 um Anpbur B umcToM BHie. HeBbIcokas
3 ()EKTUBHOCTh, B YBEIMYCHHHM BCXOXKECTH OT mporpaButTens Kunro Jlyo Moxker

OBITH CBSI3aHa C OIIPpCACICHHBIM TOPMO3AIINM BIMAHUCM HA PA3BUTHUC IIPOPOCTKA.
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Ta6muma 43 — [oneBas BCX0XKECTh sIPOBOM MIIEHUITBI copTa «onapI3» npu

00paboTKe pa3IMIHBIMU cocTaBaMu (B cpeaHem 3a 2016-2018 rr.)

pocta (Kunrto Jlyo + Anbour)

BapuanT npeanoceBHoit 06padotku | KommuectBo | [lomeBast | OTkiioHeHHE
CeMSTH BCXOJIOB Ha | BCXOXKECTh, OT KOH-
1 M°/mT. % Tpos, %
be3 00paboTku (KOHTPOJIb) 459 76,5 -
Kunkuil y1oOpuTenbHO-CTUMYIIH- 478 79,7 3,2
pytomuii coctaB QKYCC-2)
XUMHUYECKHUI TPOTPABUTENH CEMSTH 464 77,3 0,8
(KunTo [lyo)
Crumynstop pocta (Anbour) 487 81,2 477
[IpoTpaBuTEb CEMSH + XEIATHBIN 476 79,3 2,8
MUKpOynoOopurenbHblil coctaB (KunTo
Iyo + XVYCC-2)
[TpoTpaBuTens ceMssH + CTHMYISTOP 482 80,3 3,8

CoxpaHHOCTh

IpernapaToB IpecTaBiicHa B Tabmie 44.

O6paboTka  ceMsH

nepen

pacTeHud K yOopke

ITIOCCBOM

§(0)

XUMHNYCCKNMH

BOSHCﬁCTBﬂeM HNCIIBITYCMBIX

npenaparamu

crioco0cTBOBaja OOJIbIIEH BBKUBAEMOCTH PACTEHUM K yOOpke. CTUMYJIATOPHI pocTa

B UYHCTOM BHJI€ YBEIWYWIM TYCTOTY CTOsSIHUA pacteHnid Ha 3,9-53 %, a npu

00paboTke 0aKOBOM CMeChIO 3THX TpenapatoB dPdekT ycunuBaics u coctaBui 8,0-

8,1 % 10 OTHOIIEHUIO K KOHTPOJIIO.




99

Tabnuua 44 — CoxpaHHOCTh pacTeHH sIpOBOH MieHuIIbl copta Monabi3

B 3aBUCHMOCTH OT MIPEATNIOCEBHON 00pabOTKH cemsiH, B cpearem 3a 2016-2018 rr.

Bapuant CoxpaHHOCTh OTKJIOHEHUS OT

pacTteHuii kK yoopke KOHTPOJIS
T,/ M % %

be3 00paboTku (KOHTPOJIb) 366 79,7 -

XYCC-2 400 83,6 3,9

Kwunto lyo 405 87,3 7,6

Anp0uT 414 85,0 5,3

bakosas cmeceKunTo /[yo + XKYCC-2 418 87,8 8,1

bakosas cmeck Kunto Jlyo + Ans0uT 423 87,7 8,0

Crnenyer TOMYEPKHYTh, YTO COXPAHHOCTh PACTECHUH SIPOBOM MIICHHIIBI K
yOOpKe OT 4Kclia BCXOJ0B cocTaBuiia Ha KoHTpoie — 79,3 %, a mpu 00padoTke ceMsiH
XUMUYECKUMH TipernapatamMu B cpeadHem — 83,6...87,7 %. 3nauurtenvHas rudenb
pacTeHui BO BpeMsl BETeTaIlMU CBsI3aHa B OCHOBHOM, C 3aCYIIUTMBBIMH YCJIOBUSMH BO

Bpems Beretauuu B 2016 roxy.

3.3.3 Ypo:kailHOCTh M CTPYKTYpPa YPOsKasi SPOBOM MIIIeHNLIbI

B 3aBMCHMOCTH OT NPeN0oCeBHON 00padoTKHN cCeMSH

O06paboTKa ceMsiH XUMUYECKUMH TIperapaTaMy CIIoCOOCTBOBAIa YBEIMUYCHHIO
MPOIYKTUBHOCTA PACTEHUU SIPOBOM MIIEHUIIBI, YTO, IMMO-BUIAMOMY, OOYCIIOBIIEHO
CHJIBHBIM Pa3BUTHEM MHUKO30B B KOHTPOJILHOM BapHaHTE.

bakoBeie cMecu mpenapatoB gaxke B ycioBusx 3acyxu 2016 roga obecneunim

JIOCTOBEPHYIO IPUOABKYypOXKast SpOBO# MIIICHHUIIBI ¢ TeKTapa (Tadnuia 45).
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B roawl uccnenoBanuii npumenenue mnpenaparoB JKYCC-2 cnocobcTBoBaio
yBeNIWYeHUI0 ypoxas 3epHa Ha 0,26-0,46 1/ra, Anpouta — Ha 0,3-0,43 1/ra. Cnenyet
OTMETHTh, YTO JaHHBIN 3P GEKT MpPOABUICS B OONBIIEH CTENEHU TpH 00pabOTKe
ceMsiH 6akoBoi cMecklo. [IpubaBka ypoxkas npu npumenenuu Kunto [yo + XKYCC-
2 cocraBmia 0,41-0,81 1/ra, a Kunro [{yo + Ans6ut 0,46-0,84 1/ra.

Ta6nuna 45 — YpoxxaitHOCTh SIpOBOM MIIICHUIIBI COPTA «ﬁonmm»

B 3aBUCHMOCTH OT IMIPENapaToB MPHU MPEANOCEBHON 00pabOTKe CeMsH, T/Ta

BapuanTt YPpoKatHOCTB, Cpenusas | OTkIIOHEHHE
T/ra ypoXkai- | OT KOHTPOJIA
o ~ | HOCTb,
Q S | S T/Ta T/ra | %
1 2 3 4 5 6 7
be3 00paboTku (KOHTPOJIB) 2,88 2,93 3,03 2,95 - -

Kunknit ynoopurenpHo-ctumymm- | 3,16 | 3,19 | 3,49 3,28 0,33 |11,2
pytomiuii cocraB OKYCC-2)
XuMmuueckuit mpotpasutens cemsH | 3,23 | 3,27 | 3,57 3,36 0,41 |13,9
(KunTto [lyo)
Crumynsrop pocta (AbOHT) 3,18 | 3,36 | 3,66 3,40 0,45 |15,3
[TpoTpaButens cemsH u xemataeid | 3,29 | 3,44 | 3,74 3,49 0,54 |18,3

MUKPOYI0OPHUTENbHBIN COCTAB
(Kunro [yo + XKYCC-2)
[IporpaBurens CeMSIH u|3,34 |3,47|3,87 3,56 0,61 |20,7

ctumynarop pocra (Kunrto [dyo +

Ann0uT)

HCPy | 0,12 | 0,13 | 0,14

IloBbIlIEeHHE YpPOXKAMHOCTH 3€pHA II0 BapUaHTaM OMbITA NPEANOCEBHON

00pabOTKHU CEeMSIH BHIHO M3 TaHHBIX CTPYKTYPhI yposkast (Tadnuna 46).
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Tabmuua 46 — CtpykTypa ypoxkasi SpoBOW MIIEHULBI IPU MTPEANIOCEBHON 00pabOTKe

ceMsiH, B cpeaHeM 3a 2016-2018 rr.

Yucno Yucno Yucno Macca | Macca
pacTeHH | MPOIYKTUB f{iieolze]i 3epHa 1000
K HBIX IIIT. 3epeH,
Bapuant yOopKe, crebnei r
T, /M’ :h §
: S o
- =
o o
bes 06paboTku 366 1,28 |1,07| 193 |0,76 0,82 | 37,0
(KOHTPOIIB)
Kunkuii ynoOpuTenbHO- 400 1,33 |1,15| 198 1|0,76|0,82| 38,7
CTUMYJIMPYIOIIMA COCTaB
(OKYCC-2)
XUMHUYECKHM 405 1,30 {1,210 196 |0,75|0,83| 38,3
MPOTPABUTENH CEMSIH
(KunTto [yo)
Ctumynstop pocrta 414 136 |1,17| 204 (0,76 (0,84 | 38,6
(AnbOur)
[IporpaBuTtens ceMsH u 418 1,34 11,18 20,0 |0,78|0,84| 38,7
XEJIATHBI MUKPOY100-
PUTENBHBIN COCTAB
(Kunro [yo + XKYCC-2)
[IpoTpaBuTens ceMsH u 423 1,36 |1,18| 21,2 [0,84|0,88| 38,6
CTUMYJISITOp pOCTa
(Kunro Jlyo + Anb0ur)
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[IpeamoceBHast 0OpabOTKa CEMSIH TOJOKUTEIHLHO BO3JCHCTBOBAJIa HA TaKWe
AJIEMEHTHI CTPYKTYPBI YpOXkKasi, KAK 03€pHEHHOCTh KOJIOCA U MacCy 3€pHa C OAHOTO
pactenus u 1000 3epeH.

Hanbonee 3Haunmble TmOKa3aTeaM, KaK KOJWYECTBO 3€peH B KOJIOCE U
MakcuMasibHas Mmacca 1000 3epeH, gocTuraauch mpu 00paboTKe ceMsH mpenapaTaMu
Kunto [dyo + Anbbutr. Takum oOpa3oM, IpUMEHEHHE pabO4ero pacTBOpa B CMECHU
Kunto Jlyo + AnpOUT BechbMa MOJOKUTEIBHO MOBJIUSIO HAa BCE pacCMaTpUBAEMbIC
MoKa3aTesu, U3 KOTOPBIX clarajiach ypoKalHOCTh SIpOBOM IMIIICHUIIBI.

3.3.4 KayecTBeHHBIE IOKA3aTEJH CEMSH

['maBHOM 11€7IbI0 B BBHITIOJIHAEMOM HAYYHO - MCCIIEIOBATEIILCKON paboTe OBLIO
JaTh HaydyHOe OOOCHOBAaHME TNIpHEMaM IPOU3BOACTBA CEMEHHOIO Marepuajia ¢
BBICOKMMU MTOCEBHBIMU XapakTepucTUkamu. [lokazaTenu BbIXO/la CEMSIH 32 BBIUETOM
BBICESTHHBIX CEMSH KI/Ta MpeJcTaBICHBI B TabuIe 47.

Ta6nuna 47 — Biustnue 00pabOTKU CEMSIH Ha BBIXOJ KOHJIUIIMOHHBIX CEMSH

(T/ra)xondPuiueHT pa3MHOXKEHUST cOpTa IPOBOM MIeHUIbI «0oJbI3)»

Bapuant T'on Cpennsis KP* OTKJIOHEHHUE
2016 | 2017 | 2018 | 3a 3 roxa T/Ta KP
be3 06pabdoTku 264 | 269 | 2,79 2,71 11,29 - -
(KOHTPOJIb)

Kunkwit ynodpurensao- | 2,93 | 2,95 | 3,25 3,04 12,67 | 0,33 | 1,37
CTUMYJIMPYIOIIAN COCTAB
(CKYCC-2)
XUMHUYECKUI 299 | 3,03 | 3,33 3,12 13,00 | 0,41 | 1,71
MPOTPABUTEITH CEMSIH
(Kunto [yo)
CtumynsitTop pocra 2,94 | 3,12 | 3,42 3,16 13,17 | 0,45 | 1,88
(Anp0uT)
[IporpaBurens cemaau | 3,05 | 3,20 | 3,50 3,25 1354 | 0,54 | 2,25
XEJIATHBIN
MUKPOYI0OPUTEITbHBII
coctaB (Kunto Jlyo +
KYCC-2)
[IpoTpaBuTens ceMsH U 3,10 | 3,23 | 3,63 3,32 13,83 | 0,61 | 2,54
CTHUMYJISITOP pOCTa
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| (Kunro Jlyo + Ansout) | | |

[Tpumeuanue: KP — ko3 punment pasmuoxkeHus (OTHOIIEHUE BBIX0/1a CEMSIH K HOPME BBICEBA).
HpOBe,HeHHBIG HCCICAOBAHUA IIO 06pa6OTKC CCMAH IIO3BOJIMJIM BBISIBHUTD

BECbMa ITIOJOXUTCIBHOC I[CﬁCTBHC Ha BBIXOA CCEMAH OT HMCIIOJIIBb30BaHUA AJIA

MPEANnOCceBHON 00paboTKU pabouei cMecH, coctosiel u3 nmporpasurens Kunrto Jlyo

+ AnpOut. Ilpm sTOM KO’hPHUIHEHT pa3sMHOXKEHUS HJOCTUTAT MAaKCUMaJIbHOM

BCIIMYUHBI.

Ananuz PE3YJIbTATOB OLICHKH KAa4YCCTBa CCMAH OT BHOBbB ITIOJIYYCHHOI'O YPOKasid

[0 BapHAHTaM OIIbITa MPEICTaBIEHBI B Ta0IMIE 48.

Tabnuna 48 — BrusiHue npeanoceBHOM 00pabOTKU CEMSH SPOBOM MIIIEHUIIBI

COpTa«I/IOJII[BIS)) Ha Ka4CCTBCHHLIC IMOKA3aTC/IM CEMAH, BBIPAIICHHOT'O YPOKasi

(2016-2018 rr.)

Bapuant 06paboTku cemsiH

[Topaxennocts,%

°\oﬁ I Cemsn
2| 8¢
7Ezg¢ |5 ¢k
cElgZEg 5L
JERENENE
%)
be3 06paboTku (KOHTPOJIb) 80,2 {910 305 |18 | 79
Kunkuit y1oOpuTeTbHO-CTUMYITHP YOI 824 (928309 | 16 | 75
coctaB OKYCC-2)
Xumudeckuit mporpaButenb ceMsH (Kunto 81,3 916 | 30,7 | 0,7 | 44
Ayo)
Ctumynstop pocta (Anpour) 830 (929304 | 16 | 70
[IpoTpaBuTENnb CEMSH U XEJIATHBIN 826 19201 31,7 | 1,3 | 3,6
MUKpoynoopurenbsHblil coctaB (Kunto lyo +
KYCC-2)
[IporpaButens cemssH u crtumynstop pocra| 83,5 | 924 | 31,0 | 1,2 | 3,0
(Kunto Jlyo + Anb6ur)
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JlabGopaTopHbIil aHaIM3 MO ONPENEICHUI0 SHEPIUH IMPOPACTAHUS BCXOXKECTU

CCMSIH M 3apa’XCHHOCTDb (bI/ITOHaTOFCHaMI/I I[IoKa3aJl, 4TO0 Jy4YIIHuC Ka4YCCTBCHHBLIC

XapaKTepUCTUKUA CEMSH OYIyIIEero yposkas ObUIA MOJY4YECHBI

0akoBOM cMecH JIUIA MperoceBHOM o0paboTku cemsiH — Kunrto Jlyo + AnbpouT.

IIpHU KUCII0JIb30BAHHUHU

[MpennoceBHass 00paOOTKa CEeMsSH pa3IMYHBIMU  [peraparaMu — oKa3zala

IMOJIOKUTCIIbBHOC BJIMAHHUC HA KAaYCCTBCHHBIC IIOKA34TCIIM BBIPAIICHHBIX CCMSH.

BHGPFI/IH ImpopacTaHuAa yBCIMYINIIACh 110 OTHOIICHHUIO K KOHTPOJIO OT IMPUMCHACMbBIX

npenaparoB ot 1,1 mo 3,3 %, a maGopatopnas Bcxoxkectb - Ha 0,6 — 1,9 %.

OnrytuMbiit putocaHuTapHbii AGEKT ObUT JTOCTUTHYT IPU HCIOIH30BAHUU IS

MPEANOCEBHON 00pabOTKH pabodeil cMecH, COCTOSIIEH W3 MPOTPABUTENS CEMSH

Kunto Jlyo u ctumynstopa pocta AJbOUT.

3.3.5 Oxkonomuueckasi 3PpPeKTUBHOCTDH MPeANOCeBHOI 00padOTKH ceMsiH

SIPOBOW MIICHUIIbI

PesynbraTel  pacuera  moxasareneun

UCIOJIb3yEMbIX IIPEenapaToB NPUBEACHBI B Ta0uIe 49.

YKOHOMHUYECKOMI

Tabnuua 49 - Bnusinue npeamnoceBHoO 00padOTKU CEMSIH Ha

MOKAa3aTeIMIKOHOMUYECKOH 3 (HEeKTUBHOCTH, B cpeaHeM 3a 2016-2018 rr.

s pekTUBHOCTH

RN RN

s c v =5 | B 2 =)

S 32 |2%|8: 5% 82

= < " = . =

Bapuant ¥ 3 = é")( =<3 = s | 88

3 Sz |25 | 2&|8al&d

& | 5|2 &8 o 0 | »'Q

> SE |3 E|E S =

22| &8 |7 3! 5

O E | E © aQ,

be3 00paboTku (KOHTPOJIb) 2,95 | 20650 | 12750 | 7900 | 4322 | 61,9

Kuaxuit ynoOpUTenbHO-CTUMY TN 3,28 | 22960 | 13240 | 9720 | 4036 | 73,4
pyromumii coctaB (OKYCC-2)

XUMHYECKUH POTPABUTENH CEMSH 3,36 | 23520 | 13820 | 9700 | 4113 | 70,2

(Kunto [yo)
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[Tponomkenue Tabauibl 49

Crumynstop pocta (AnbOuT) 3,40 | 23800 | 13350 | 10450 | 3926 | 78,3
[IpoTpaBuTEab CEMSH U XEJIaTHBIN 349 | 24430 | 13950 | 10480 | 3997 | 75,1
MUKPOYIOOPUTEBHBII COCTaB
(KunaTo Iyo + )KYCC-2)

[TporpaButens cemsH u crumynarop | 3,56 | 24920 | 13630 | 11290 | 3828 | 82,8

pocta (Kunto Iyo + Ans0uT)

AHanu3 JaHHBIX JOKOHOMHYECKOW J(P(EKTUBHOCTH TIOKazal, dYTO B
3aBUCUMOCTH OT HCIIBITHIBAEMBIX MPENapaToB YPOBEHb PEHTAOEIHLHOCTH KoJieOaycs
ot 70,2 no 82,8,8 %.

CoBMECTHOE TPUMEHEHHE IPOTPABUTENS CEMSH ¢ AJBOWTOM OKa3ajioch
SKOHOMHUYECKH Oosiee 3(PPEKTUBHBIM TPHU BBIPAIUBAHUU SPOBOUM mieHUIbl. [lo
CPaBHEHUIO C TIOKA3aTEIIMH B KOHTPOJIC B JAaHHONH KOMOWHAIIMA JTOMIOJTHUTEIBHO ¢ 1
ra Obuto mosydeHo 3390 py6. uucToro aoxoda, CEOECTOMMOCTh MPOIYKIIMH

noHu3unack Ha 494 py0, a ypoBeHb peHTabenbHocTH Bhipoc Ha 20,9 nporeHTa.
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I')TABA 4. PE3YJIBTATBI IPOU3BOJACTBEHHBIX OIIBITOB

[Ipou3BOACTBEHHOE WCIBITAHUE W BHEJIPEHUE pPa3pabOTaHHBIX MPUEMOB
TEXHOJIOTHH BHIPAIMBAHMS CEMSH SPOBOH IMIIEHHIBI copTa MOommsl3 TpoBOMIOCh B
2018 romy Ha cepoit necHoi mouBe B OOO wum. «Xaepbu» Jlaumesckoro
MyHULIMIIATBHOTO paiioHa PecryOnmku Tarapcran Ha momaau S0 ra.. [Tomyuenusie

pe3yabTaThl MpUBEICHBI B Tabuiie 50.

Ta6nuna 50 — YpoxxaitHOCTh sipoBoit mieHuIsl copra Momnasi3

P MPUMEHEHUH (PAKTOPOB MHTEHCU(DUKAITUU

YpoxailHOCTh
YpoBeHb pen-
Bapuant npeanoces-
®oH nuTaHUS T/ra | npubaBKa K | TaDEIBHOCTH,
HOM 00pabOTKH
KOHTPOITIO %
T/ra | %
EctectBennsiit pon be3 06paboTku 2,23 | - - -
(KOHTPOJIb)
Pacuer NPKua 3T bakoBas cmech 2,97 | 0,74 | 33,2 52,5
3epHa C ra Kunto lyo + Ansout

[Ipon3BOACTBEHHBIE MCHBITAHUS MOATBEPAMIIN BBICOKYIO 3()PEKTUBHOCTD
NPUMEHEHUSI PACUETHBIX HOPM YJIOOpEHUU JJIsi MOJydyeHHsl 3 T 3epHa C rekrapa c
ONTUMAJIbHOW HOPMOHW BbICeBa (6 MIIH BCXOKHX CEMsSH) Ha TeKTap M 00pabOTKOU
ceMsiH Tmepes MoceBoM OakoBoi cmecbto Kunto Jlyo + Ansbut. 3a cuer
KOMILJIEKCHOTO TpUEMa MpPH BBIPALIMBAHUM CEMSIH JIOMOJHUTEIBHO C Ka)XJA0ro
rekrapa Obla mosydena mo 0,74 T/ra 3epHa sSpoBOM MIEHUIIBI. J(OBOIBHO 3HAYMMO
BBIPOCJIA U SKOHOMUYecKas 3pGHEeKTUBHOCTh TPOU3BOICTBA CEMSH SIPOBOM MIIEHUIIBI.
PaspaboTanHbie  mpueMbl  TEXHOJOTMHM  BBIPAlIMBAaHUS  CEMSH  MO3BOJWIU

JIOTIOJIHUTENBHO noiydats 0,74 T 3epHa ¢ ra npu ypoBHE peHTa0eabHOoCTH 52,5 %.
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3AK/IIOYEHUE

1. BHecenune MuHEpaNbHBIX YyIOOpEHUIl MOBBICHIO (OTOCHHTETHUECKYIO
aKTUBHOCTb pacTeHui. JIMCTOBOW (POTOCHHTETUYECKUU MOTEHIMAN YBEIWYUIICS Ha
yIOOPEHHBIX BapuWaHTax II0 CpaBHEHUIO ¢ KoHTposeM Ha 21,1 — 29,1%, oobem
omnomaccel Ha 28.4 - 36,6 %.

2. IlpumeHeHne MUHEpaIbHBIX YAOOPEHUI Ha IJIAHUPYEMYIO YPOKaWHOCTH 3
T/ra 3€pHa SPOBOM MIIEHUIBI obOecrneunso mnojgydeHue npudasku 0,55 T/ra.
JlanpHeliiee yBennyeHUe J03bl yI0OpEHU B pacueTe Ha ypoxkail 4 T/ra yBeIUUnIIO
HEIPOYKTUBHBIE 3aTPaAThl, HO HE CIIOCOOCTBOBAJIO POCTY YPOKAWHOCTH.

3. OnTumManbHOE MHUHEPAIBHOE INUTAHUE YIIYUIIWJIO ITOKa3aTesId IOCEBHBIX
KauecTB ceMsiH. [Ipu BHeceHnn yno0peHunii Ha ypoBEHb YpOKallHOCTH 3 T/ra 3HEprus
MpopacTaHusi B CpeAHEM 3a TpU roja Oblia BhIle KOHTpoJs Ha 4,8 %, Ha BapuaHTte 4
t/ra — 5,2 %, naboparopHas BcxoxecTtb Ha 1,8-1,4 %, cuna pocrta — 4,1-5,7 %.

4. CemeHa, BbIpallecHHbIE Ha yIOOpeHHOM (oHe, (GOPMHUPOBAIM PACTEHHS C
0osnee BBICOKOW (DOTOCHHTETHMUECKOW aKTUBHOCTHhIO. CHHTE3 CyXOro BEIEeCTBAa Ha
ATUX BapWaHTax yBenuuuics Ha 25,4-38,2%, nuctoBas moBepxHocTh Ha 60,7-61,3%,
YPOKaWHOCTh 3epHa — Ha 23,1- 28,2% 10 CpaBHEHUIO C KOHTPOJIEM.

5. Bo3zaenbiBanue sipoBOM MINIEHUIIBI HA pacueTHOM (oHE MUTaHus 3 T/ra 3epHa
o0ecreyunso Moy4yeHrue MakCuMallbHOM urcTor mpuosLin 6040 py6./ra npotus 4660
py0./ra Ha xoHTpoJie (0e3 ymoOpeHuii). JlanbHeilliee yBeInyeHUe H03bl BHECEHUS
MUHEPANIBHBIX yIOOpeHuil ¢ pacueTroM Ha mnoiydeHue 4 T/ra 3epHa He
COMPOBOXK/1AJIOCh MOBBIIIEHUEM YIKOHOMHUYECKOUN 3(PPEKTUBHOCTH.

6. Ha ¢onax c mpuMeHEHHEM pacyeTHBIX /03 MHUHEpPaJbHBIX YA0OpEeHUH,
HHEProeMKOCTh YpOrKasi sIpOBOM MIEHUIIbI ObUIa BbIIIE IO CPABHEHHUIO C KOHTPOJIEM
Ha 4,4 u 5,2 I'Jx/ra.

7. B cpennem 3a 3 roga MakCUMallbHasl CPENIHSSL YPOKAUHOCTh MOJydeHa MpH
ToceBe CeMsSH sAPOBO mmieHMIbl copta «Momae» ¢ HopMmoit 6 MuiH./ra. Ilpu

CHW)KEHUM TIOCEBHOM HOPMBI 0 5 MIIH., ypOXaWHOCTh CcHMXaiach Ha 0,18 T/ra
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(6,2%), no 4 muH. — Ha 0,31 1/ra (10,7%). [Ipu yBenuueHuu HOpMBbI ITOCEBA JO 7 MIIH.
BCXOXKHMX CEMSH, NPOAYKTUBHOCTh H3y4a€MOI'O COpTa TAaKXE CHMKaJach IO
cpaBHeHuto ¢ 6 mutH. Ha 0,12 1/ra (4,1%).

8. M3MeHeHuWe TMUIONIAAM MUTAHUS MATEPUHCKUX PACTEHUN TPHU Pa3IUYHBIX
HOPMAax BBICEBA HE OKAa3aJI0 BJIMSHUSA HA ypOKAHOCTh 3€pHA SAPOBOM MILECHUIIBI B
MOTOMCTBE.

9. MOpMHPOBAHMIO KAUECTBA CEMSH SPOBOH IMIEHHIBI copTa «Mommsrs»
OKazajo BIMSHUE MpPEANnoceBHas 00paboTka ceMsiH OaKOBBIMH  CMECSMHU
OPOTPABUTENS C YIOOPUTENBHO-CTUMYJIUPYIOIIUM COCTaBOM. Y CTaHOBJIEHO, YTO
Jdy4iiasi moJieBasi BCXOXKECTb, 00Jiee BBICOKAsh JKOJOTMYEecKas YCTOMYHMBOCTH W, B
KOHEYHOM cueTe, Ooyiee BBICOKAas CEMEHHas MPOAYKTUBHOCTb pacTEHUM
dbopmupyetcs npu 00padboTke cemsH 6akoBoi cmechio Kunro Jlyo+XKYCC-2 wumm
xe Kwunro Jlyot+AnsOut. bnarogapss 3ToMy,  BbIXOJ KOHJWLHMOHHBIX CEMSH
yBenuumiics Ha  12,2-22,5%, xonhdUIMEHT pa3sMHOXKEHUS CEeMsIH JIOCTUT
MaKCHUMalabHBIX 3HaYeHnii — 12,67-13,83 en.

10. CoBmecTHOE mnpuUMeHEeHHE TIpoTpaBuTenss cemsH KwunHto [lyo co
CTUMYJIATOPOM pocTta AnpOuT win xenatHbiM coeauHeHnem JKYCC-2 okaszanoch
SKOHOMHUYECKH 3((EKTUBHBIM TPU BBIPAIIMBAHUM CEMSH SIPOBOWM mieHuIlbl. [1o
CpPaBHEHUIO C KOHTposieM Obl1o monydeHo 3390 pyO6./ra yucToil mTpUOBLIH,
ce0eCcTOMMOCTh MPOAYKUMU CHU3WIAach Ha 494 pyO., a ypoBE€Hb PEHTA0EIbHOCTH

BbIpOC Ha 20,9%.
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HPEJJIOKEHUSA ITPOU3BOACTBY

Ha ceppix necHbix mouBax PecnyOmukum TaTapctaH ceMeHHBIE TOCEBBI COpTa
sipoBoil mmeHnIEl «MOMIBI3»  ciemyeT BO3ZENBIBATH Ha arpodoHe C BHECEHHEM
pacyeTHBIX 103 YAOOpPEHNU Ha IUIAHUPYEMYIO YPOXKAMHOCTH 3 T/Ta, pU HOPME BhICEBA
6,0 MJIH. BCXOKHX 3epeH Ha rexktap. O0paboTKy CeMsH SpOBOM MILIEHUIIBI IIEPE] TOCEBOM
HEOOXOIMMO TIPOBOANTL OakoBor cMmechto Kunto [[yo + AmpOour wm Kunto Iyo +

KYCC-2.



110

baaromapHocts
Bripaxaio riy0OKyto MpU3HATEIBHOCTh U OJIAr0JJapPHOCTh CBOEMY HAyYHOMY
PYKOBOIMTEIIO:  JTOKTOPY  CEIbCKOXO3SIMCTBEHHBIX HayK, JoueHty Hropro
MuxaiinoBuuy CepKaHOBY, a TakKXe JOKTOPY CEIbCKOXO3SMCTBEHHBIX HayK,
npodeccopy Paputy lllapunosuuy IllaiixyTanHOBY 3a Oka3zaHWE OOJBIION TOMOIIH
BO BpeMs NPOBEJICHUS HAYYHBIX MCCIEIOBAaHUM, 3aBEpIICHUsS padOThl, 0HOPMIICHHUS
JUCCEPTALIMM U BCEMY COCTaBY Kadeapbl pacTEHHWEBOJCTBA U IJIOJOOBOIIEBOCTBA

Kazanckoro ['AY 3a nomomps B IpOBEAECHUN UCCIIETOBAHUM.
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HHPUIIOXKEHUA
[Ipunoxenue 1

Coneprxanue autpaTtoB, Mr Ha 1000 T moussr (0-20 cm), 2016-2018 rr

®on nutanus | I[lo- | Bexoasl | Kyme- | Beixon | Mosou- | Bocko- | IlomHas
CEB HHUE B Has Bas CIIEIOCTh
TpyOKy | cme- crie-

JOCTB JOCTB

Heyno6pennsni | 40,0 58,0 420 29,0 16,0 9,2 42,0

NPKua3T 78,0 | 102,0 60,0 40,0 31,0 20,0 16,3

NPKua4r 86,0 | 118,0 73,0 56,0 38,0 25,0 20,0

NO3z;mr Ha 1000 1 mousst (0-20 cm)
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"""" HeynoOpennsiit pon = = NPK Ha 3 TOHHBI NPK nHa 4 ToHHBI

Pucynok 3 Coaepsxanue HuTpaToB B 1o4Be (Mr Ha 1000 r moussl B cioe 0-20 cM, B
cpennem 3a 2016-2018 rr.)
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[Tpunoxenue 2
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B [MoNHble BCXOAbI YMCI0 PacTeHUi, WT./m2

B [onHble BCXOAbl MO/IEBaA BCXOXKECTb, %

B CoXpaHHOCTb K NOJIHOM CNeN0CTU YUCIO PaCTeHNUH, WT./m2
B CoxXpaHHOCTb K MOHOM cnenocTu % OT Yncna BCXOA40B

B COXpaHHOCTb K MOJIHOM CNenocTu % OT YNCIa BbICEAHHbIX CEMSAH

PucyHnok 4 BcxokecTh CEMAH B IOJIE U BBKHUBAEMOCTh PACTEHHUM SIPOBOM IMIIIEHUIBI
B 3aBHCHUMOCTH OT ()OHA MUTAHUS
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[Ipunoxenue 3
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Pucynok 5 JlunaMmuka TeMIiepaTypHOro pexxuma Bo3ayxa (CpeaHecyTouHast

temneparypa, C 0) 1o JaHHbIM MeTeocTtanuny "Kazanes- OnopnHas"
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[Tpunoxenue 4
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M B geHb nocesa W Bcxoabl B KyweHune H Bbixoz B Tpy6Ky
W KonoweHune B Mono4Hana cnenocto M TonHaA cnenoctb

Pucynoxk 6 Jlunamuika mpoJyKTUBHOM BJIard B MOYBE 1O (pa3aM BereTaluu SpoBOM

IMNIMCHUIBI B 3aBUCUMOCTH OT HOPM BBICCBA (MM)
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[Tpunoxxenue 5

JIMCTIEPCUOHHBIM AHAJIN3 OJJHO®AKTOPHOI'O OITBITA

Kynerypa: ApoBas NIIECHNLA
daxTop A: ¢doH nuTaHus
T'onx uccieoBanmii: 2016
I'paganmst paxropa 3
Hccenegyemslii MOKa3aTeb: YPOXaNiHOCThb T/Ta
KonmuecTBO MOBTOPHOCTEI: 4
Hcnonuurens: l'apaes P.11
Tabnuma
JTAHHBIX
Cymmbl Cpennue
($oH nuTaHus 1 2 3 4 \Y
Heynobpennbrii 2,02 1,85 1,91 1,90 7,68 1,92
NPK a3 1 2,44 265 | 248 | 259 | 1016 2,54
NPKnHadT 2,67 2,42 2,62 2,61 | 10,32 2,58
CyMMEI P 7,13 6,92 7,01 7,10 28,16 2,35
28,16
Tabiuira TMCepCHOHHOTO aHAJIN3a
Cymma UYucino
Hucnepcus KBaJp. CTeIL Cpenuuit | Foaxt FO5 JocTtoBepHOCTH
KBajIpar,
OTKJIOHEHUI CBO0OOIBI s2
Ob6mas 1,18 11
[ToBTOpHOCTEH 0,01 3
BapuanTos 1,10 2 0,55 46,42 | 5,14 JIOCTOBEPHO
OcraTok 0,07 6 0,01
O06ommenHas ommoOKa
OIILITA 0,05 %
Ommbka pa3HOCTH
CpeIHMX 0,08 T/Ta

HCPO5 0,16 T/ra
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[Tpunoxxenue 6

JIMCTIEPCUOHHBIM AHAJIN3 OJJHO®AKTOPHOI'O OITBITA

Kynerypa:

®daxkrtop A:

T'ox ucciaenoBanuii:

I'paganmst paxropa

spoBas MIIEHUIIA
doH nutanug

2017

Hccenegyemslii MOKa3aTeb:

YpOXKAUHOCTh T/Ta

KonmuecTBO MOBTOPHOCTEI:

4

Hcnomuurens:

l'apaes P.1.

Tabnuua TaHHBIX

CyMMBI Cpennue
®oH nuTaHuAg 1 2 3 4 Vv
Heynobpennbrii 2,51 2,32 2,42 2,79 10,04 2,51
NPKna 3 1 2,90 310 | 280 | 304 | 11,84 2,96
NPKua4dr 3,10 3,30 2,92 2,88 12,20 3,05
CYMMHI P 8,51 8,72 8,14 8,71 34,08 2,84
34,08
Tabnuna 1ucrnepcuoOHHOTO aHaIHn3a
Cymma Uucno
Hucniepcust KBaJIp. CTeIl Cpemnmit | Foakr FO5 JlocToBEpHOCTH
KBaJpar,
OTKJIOHEHHI cB00OOIBI s2
Oo6mas 0,96 11
IToBTOpHOCTEH 0,07 3
BapuanTos 0,67 2 0,33 9,34 5,14 JIOCTOBEPHO
Ocrarok 0,22 6 0,04
O0omenHas ommoKa oIbITa 0,09 %
Ommbka pa3HOCTH CPETHUX 0,13 T/Ta
HCPO5 0,28 T/Ta
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[Tpunoxxenue 7

JIMCTIEPCUOHHBIM AHAJIN3 OJJHO®AKTOPHOI'O OITBITA

Kynerypa: ApoBas NIIEHULA
®daxkrtop A: @®OH NUTaHUsA
T'onx uccieoBanmii: 2018
I'paganmst paxropa 3
Hccenegyemslii MOKa3aTeb: YPOXKanHOCThb T/Ta
KonmuecTBO MOBTOPHOCTEI: 4
Hcnonuurens: l'apaes P.1.
Tabnuua TaHHBIX
CyMMBI Cpennue
®oH nuTaHUAg 1 2 3 4 V
Heynobpennbrii 2,30 2,55 2,30 2,29 9,44 2,36
NPKna 3w 3,00 280 | 300 | 296 | 1176 2,94
NPKna4rt 3,27 2,95 3,10 3,36 12,68 3,17
cymmbl P 8,57 8,30 8,40 8,61 | 33,88 2,82
33,88
Tabnuna 1ucrnepcuoOHHOTO aHaIHn3a
Cymma Uucno
Hucniepcust KBaJIp. CTeIL Cpemnmit | Foakr FO5 JlocToBEpHOCTH
KBaJpar,
OTKJIOHEHHI CBOOOIBI s2
O61mmas 1,57 11
IToBTOpHOCTEH 0,02 3
BapuanTtos 1,39 2 0,70 27,21 | 5,14 JIOCTOBEPHO
Ocratok 0,15 6 0,03
O0omenHas ommoKa oIbITa 0,08 %
Ommbka pa3HOCTH CPETHUX 0,11 T/Ta
HCPO5 0,24 T/Ta
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[Tpunoxxenue 8

JIMCTIEPCMOHHBII AHAJIN3 OJTHO®AKTOPHOI'O OIThITA

Kynerypa:

®daxkrtop A:

T'ox ucciaenoBanuii:

2016

sApoBas NIICHULIA

[ToromcTBa OT hpoHA TUTAHUS

I'paganmst paxropa 3
Hccenegyemslii MOKa3aTeb: YPOXaNiHOCThb T/Ta
KonmuecTBO MOBTOPHOCTEI: 4
Hcnonnurens: ‘ I'apaes P 11
Tabnuua TaHHBIX
[ToTomcTBO OT hoHa
MUTaHUSA CyMMBI Cpennue
1 2 3 4 V
HeynoOpennslit 1,98 2,16 2,11 1,85 8,10 2,03
NPKna 3w 3,00 285 | 298 | 296 | 11,79 2,95
NPK Ha4 T 3,10 3,01 3,05 3,04 12,20 3,05
CyMMEI P 8,08 8,02 8,14 7,85 32,09 2,67
32,09
Tabnuia ucnepcuoOHHOro aHAIHM3a
Cymma Yucno JloctoBepHOCT
Hucrepcus KBaJIp. CTeIL. Cpemumii | Fdaxr FO5 b
KBaJpar,
OTKJIOHEHUH | CBOOOIBI s2
O61mmas 2,63 11
[ToBTOpHOCTEH 0,02 3
BapuanTos 2,55 2 1,27 |127,16 | 5,14 | noctoBepHO
OcraTok 0,06 6 0,01
O0omenHas ommoKa ombITa 0,05 %
OmmbKa pa3HOCTH CPEeTHUX 0,07 T/Ta
HCPO5 0,15 T/Ta




143

[Tpunoxxenue 9

JIMCTIEPCMOHHBII AHAJIN3 OJTHO®AKTOPHOI'O OIThITA

Kynerypa:

®daxkrtop A:

T'ox ucciaenoBanuii:

I'paganmst paxropa

sApoBas NIICHULIA

[ToromcTBO OT pOHA MUTAHHS
2017

Hccenegyemslii MOKa3aTeb:

‘ YpOKalHOCTh T/Ta

KonmuecTBO MOBTOPHOCTEI:

4

Hcnomuurens:

I'apae P U.

Tabnuua TaHHBIX

[ToTromcTBO OT hoHA
OUTaHUI CyMMBI Cpennue
1 2 3 4 Vv
HeynoOpennsiit 2,46 2,55 2,40 2,55 9,96 2,49
NPK 1 3 1 3,65 354 | 368 | 361 | 1448 3,62
NPKua4dr 3,44 3,79 3,55 3,62 14,40 3,60
CYMMHI P 9,55 9,88 9,63 9,78 38,84 3,24
38,84
Tabnuia TucnepcuoOHHOro aHAIHM3a
Cymma Uucno
Hucrepcus KBaJIp. CTeIL Cpenuuit | Fdaxr FO5 JlocToBEpHOCTH
KBaJpar,
OTKJIOHEHUH CBOOOIBI s2
O61mmas 3,44 11
[ToBTOpHOCTEH 0,02 3
BapuanTos 3,35 2 1,67 143,67 | 5,14 | nmocroBepHO
OcTtaTok 0,07 6 0,01
O0omenHas ommoKa oIbITa 0,05 %
Ommbka pa3HOCTH CPETHUX 0,08 T/Ta

HCPO5

0,16 T/ra
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[Tpunoxenue 10

JIMCTIEPCMOHHBII AHAJIN3 OJTHO®AKTOPHOI'O OIThITA

Kynerypa: sApoBas NIIEHULA
daxTop A: [ToromcTBO OT pOHA MUTAHUS
T'onx uccieoBanmii: 2018
I'paganmst paxropa 3
Hccenegyemslii MOKa3aTeb: | YPOXaNiHOCThb T/Ta
KonmuecTBO MOBTOPHOCTEI: 4
Hcnonuurens: I'apaes P.H.
Tabnuua TaHHBIX
[ToTromMcTBO OT hoHA
OUTaHUA CyMMBI Cpennue
1 2 3 4 V
Heynobpennsiii 2,40 2,55 2,50 2,43 9,88 2,47
NPKna 3 3,20 307 | 322 | 307 | 1256 3,14
NPK Ha4 T 3,15 3,30 3,20 3,35 13,00 3,25
cymmbl P 8,75 8,92 8,92 8,85 | 35,44 2,95
35,44
Tabnuia ucnepcuoOHHOro aHAIHM3a
Cymma Uucno
Hucniepcust KBaJIp. CTeIL Cpenuuit | Foaxr FO5 JlocToBEpHOCTH
KBaJpar,
OTKJIOHEHUH CBOOOIBI s2
O61mmas 1,48 11
[ToBTOpHOCTEH 0,01 3
BapuanTos 1,43 2 0,71 82,05 | 5,14 | nmocroBepHO
Ocrarok 0,05 6 0,01
O0omenHas ommoKa oIbITa 0,05 %
OmmbKa pa3HOCTH CPEeTHUX 0,07 T/Ta
HCPO5 0,14 T/Ta




JTACTIEPCUOHHBIN AHAJIA3 OJHO®PAKTOPHOI'O OIIBITA

145

[Tpunoxenue 11

Kynbrypa: sIpoBas MILIEHULA
®dakTop A: HOPMBI BbICEBa
I"'on uccnenoBaHuii: 2016
I'pananus dpakxropa 4
MccenenyeMslil TOKa3aTelb: YPOXKaNHOCTh T/Ta
KoyinyecTBo MOBTOPHOCTEN: 4 ‘
Hcnonnurens: I'apaes P.H.
Tabnuna
[ToBTOpHOCTH
HOPMBI BbICEBA CyMMBI Cpennue
1 2 3 4 V
4 1,92 1,82 1,84 1,94 7,5 1,88
5 2,10 1,93 2,04 1,93 8,0 2,00
6 2,35 2,12 2,07 2,22 8,8 2,19
7 2,05 1,95 2,20 2,00 8,2 2,05
CyMMEI P 8,42 7,82 8,15 8,09 32,48 2,03
32,48
Tabnuiia TMCIIepCUMOHHOTO aHAIK3a
Cymma Yucno
Hucnepcus KBaJIp. CTeTl. Cpennnii Fdakr FO5 JlocTOBEpPHOCTH
KBaJpar,
OTKJIOHEHUI CBOOOIBI s2

Ob6mas 0,31 15
IToBTOpHOCTEH 0,05 3
Bapuantos 0,20 3 0,07 8,83 3,86 JIOCTOBEPHO
Ocratok 0,07 9 0,01
O6ouienHast omuoka
OIbITa 0,04 %
Ommbka pa3HOCTH
CpeIHUX 0,06 T/ra
HCPO05 0,13 T/Ta
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[Tpunoxenue 12

JTACTIEPCUOHHBIN AHAJIA3 OJHO®PAKTOPHOI'O OIIBITA

Kynbrypa: SApoBas MIIEHULA
®dakTop A: HOPMBI BBICEBA
I"'on uccnenoBanmii: 2017
I'pananus dpaxropa 4
Uccnenyemblii mokazaTeb: YPOKaMHOCTh T/Ta
KosmmuecTBo mOBTOpPHOCTEI: 4
Hcnonaurens: I'apaes P.1
Tabnuia
[ToBTOpPHOCT Cymm
HOpPMBI BbICEBA b bl Cpennue
1 2 3 4 \Y
4 3,32 3,24 3,00 3,32 12,9 3,22
5 3,42 3,22 3,25 3,35 13,2 3,31
6 3,52 3,40 3,51 3,43 13,9 3,47
7 3,33 3,25 3,33 3,21 13,1 3,28
cymmbl P 13,59 13,11 13,09 13,31 53,1 3,32
53,1
Tabnuna 1ucrnepcuoHHOTO aHaIHN3a
Cymma
Hucniepcust KBaJIp. UYwcro crerr. Cpemamii Fdakr FO5 JocToBepHOCTB
KBaJpar,
OTKJIOHEHHUH cBOOOBI S2
Ob6mas 0,25 15
IToBTOpHOCTEH 0,04 3
Bapuantos 0,13 3 0,04 5,23 3,86 JIOCTOBEPHO
OcTaTtok 0,08 9 0,01
OO0ormenHast ommoka
OTbITa 0,05 %
Ommbka pa3HOCTH
CpeIHUX 0,06 T/Ta
HCPO5 0,14 T/Ta
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[Tpunoxenue 13

JTACTIEPCUOHHBIN AHAJIA3 OJHO®PAKTOPHOI'O OIIBITA

Kynbrypa: sIpoBas MILIEHUIIA
®dakTop A: HOPMBI BbICEBa
I"'on uccnenoBanmii: 2018
I'pananus dpaxropa 4
Uccnenyempiii
[10Ka3aTelb: YPO>KaliHOCTb T/Ta
KonnuecTBo MOBTOPHOCTEI: 4
Hcnonaurens: I'apaes P.1.
Tabauia
IToBTOpHOCTH
HOPMBI BbICEBA CyMMBI Cpennue
1 2 3 4 V
4 2,94 2,61 2,70 2,71 11,0 2,74
5 2,87 3,02 2,94 2,85 11,7 2,92
6 3,10 3,02 3,15 3,17 12,4 3,11
7 3,00 3,12 3,05 3,11 12,3 3,07
CyMMEI P 11,91 11,77 11,84 11,84 47,36 2,96
47,36
Tabnuiia TUCIIepCUMOHHOTO aHAIK3a
Cymma
Hucnepcus KBaJIp. Yucro crer. Cpenuuii Fdakr FO5 J10CTOBEPHOCTH
KBaapar,
OTKJIOHEHUI cBOOOTBI s2
Oo6as 0,44 15
[ToBTOpHOCTEH 0,00 3
BapuanTos 0,34 3 0,11 10,41 3,86 JIOCTOBEPHO
Ocratok 0,10 9 0,01
O6omiennast ommoka
OIIBITA 0,05 %
Ommbka pazHoCTH
CpeIHUX 0,07 T/Ta
HCPO5 0,15 T/Ta
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[Tpunoxxenue 14

JIACTIEPCUOHHBIN AHAJIA3 OJHO®PAKTOPHOI'O OIIBITA

Kynbrypa: sipoBasi MIICHUIIA
®dakTop A: IIOTOMCTBO OT HOpMa BbICEBA
I"'on uccnenoBanmii: 2017
I'pananus dpaxropa 4
Uccnenyemplii
[10Ka3aTelb: YpOKalHOCTh T/Ta
KonnuecTBO MOBTOPHOCTEI: 4
Hcnonaurens: I'apaes P.1
Tabauia
MMOTOMCTBO OT HOpMa [ToBTOPHOCTH
BBICEBA CyMMBI Cpennue
1 2 3 4 V
4 2,76 2,88 2,94 2,76 11,3 2,84
5 2,99 3,07 2,86 2,77 11,7 2,92
6 2,76 2,95 3,01 2,71 11,4 2,86
7 2,97 2,78 2,86 2,96 11,6 2,89
cymmbl P 11,48 11,68 11,67 11,20 46,03 2,88
46,03
Tabnuna 1ucrnepcuoOHHOTO aHaIn3a
Cymma Uucno
Hucniepcust KBaJIp. CTeIL Cpemamii Foakr FO5 JlocToBEpHOCTH
KBaJpar,
OTKJIOHCHU I CBOOOIBI s2

Oo6mas 0,18 15
IToBTOpHOCTEH 0,04 3
Bapuantos 0,02 3 0,01 0,42 3,86 JIOCTOBEPHO
OcTaTtok 0,13 9 0,01
OO0ormenHast ommoka
OmbITa 0,06 %
Ommbka pa3HOCTH
CpeIHUX 0,08 T/Ta
HCPO05 0,18 T/Ta
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[Tpunoxenue 15

JIACTIEPCUOHHBIN AHAJIA3 OJHO®PAKTOPHOI'O OIIBITA

Kynbrypa: sIpoBas MILIEHUIIA
®daxkrop A: MIOTOMCTBO OT HOpMa BbICEBa
I"'on uccnenoBanmii: 2018
I'pananus dpaxropa 4
Uccnenyemblii mokazaTeb: YPOKaMHOCTh T/Ta
KoymmuecTBOo mOBTOPHOCTEIM: 4
Hcnonaurens: I'apaes P.11
Tabnuia
MMOTOMCTBO OT HOpMa [ToBTOpHOCTH
BBICEBA CyMMBI Cpennue
1 2 3 4 V
4 3,11 3,27 3,16 3,20 12,7 3,19
5 3,29 3,25 3,15 3,20 12,9 3,22
6 3,22 3,11 3,18 3,17 12,7 3,17
7 3,24 3,28 3,08 3,10 12,7 3,18
cymMMmbI P 12,86 12,91 12,57 12,67 51,01 3,19
51,01
Tabnuiia TMCIIepCUMOHHOTO aHAIK3a
Cymma Yucio
Hucnepcus KBaJIp. CTer. Cpennnii Fdakr FO5 JlocTOBEpPHOCTH
KBaJIpar,
OTKJIOHEHUH cBOOOTBI s2

OO6mas 0,07 15
IToBTOpHOCTEH 0,02 3
Bapuantos 0,01 3 0,00 0,49 3,86 JIOCTOBEPHO
Ocratok 0,04 9 0,00
OO0ormenHast ommoka
OIbITa 0,03 %
Ombka pa3HOCTH
CpeIHUX 0,05 T/Ta
HCPO05 0,10 T/Ta
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[Tpunoxenue 16

JTACIIEPCUOHHBIN AHAJIA3 OJHO®PAKTOPHOI'O OIBITA

KynbTypa: SpoBas MIIEHUIIA
dakrop A: 00paboTKa ceMsH
I"'on uccnenoBanmii: 2016
I'pananus dpaxropa 6
Uccnenyemblii mokazaTeb: YPOKaMHOCTh T/Ta
KosmmuecTBo mOBTOpPHOCTEI: 4
Hcnonaurens: I'apaes P.1.
Tabiuia
[ToBTOpHOCTH
00paboTKa ceMsiH CyMMBI Cpennue
1 2 3 4 \Y
KOHTPOJIb 2,94 2,78 2,95 2,85 11,5 2,88
KYCC-2 3,24 3,06 3,10 3,24 12,6 3,16
Kunro-/lyo 3,29 3,15 3,31 3,17 12,9 3,23
Anpbut 3,11 3,28 3,06 3,27 12,7 3,18
Kunro-/{yo+KYCC-2 3,38 3,20 3,21 3,4 13,2 3,29
Kunro-/lyo+Ansout 3,39 3,26 3,35 3,4 13,4 3,34
CyMMBbI P 19,35 18,73 18,98 19,26 76,32 19,08
76,32
Tabnuna 1ucrnepcuoHHOTO aHaIH3a
Cymma Yucno
Hucnepcus KBaJp. CTeIl Cpennuii Foaxr FO5 JlocToBEpHOCTH
KBaJpar,
OTKJIOHEHUH cBOOOTBI s2

Oo6ras 0,66 23
IToBTOpHOCTEH 0,04 3
BapuanTos 0,52 5 0,10 15,37 2,9 JIOCTOBEPHO
OcTaTtok 0,10 15 0,01
O6omiennast ommoka
OIIBITA 0,04 %
Ommbka pazHoCTH
CpPEeIHUX 0,06 T/Ta
HCPO5 0,12 T/Ta
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[Tpunoxenue 17

JTUCITEPCUOHHBIN AHAJIN3 OJHO®AKTOPHOI'O OIBITA

Kynbrypa: sIpoBas MILIEHUIIA
daxkrop A: 00paboTKa ceMsiH
I"'on uccnenoBanmii: 2017
I'pananus dpaxropa 6
Uccnenyemblii mokazaTeb: YPOKANHOCTh T/Ta
KoymmuecTBo mOBTOpHOCTEM: 4
Hcnonaurens: I'apaes P.1.
Tabnuna
IToBTOpHOCTH
00paboTKa ceMsiH CyMMmbl Cpennue
1 2 3 4 V
KOHTPOJIb 2,85 3,06 3,00 2,81 11,7 2,93
KYCC-2 3,28 3,10 3,15 3,23 12,8 3,19
Kunto-/lyo 3,35 3,21 3,20 3,32 13,1 3,27
AnpOuT 3,43 3,30 3,40 3,31 13,4 3,36
Kunto-/lyo+XYCC-2 3,50 3,40 3,39 3,5 13,8 3,44
KI/IHTO-[[yO+AJIL6I/IT 3,35 3,52 3,45 3,6 13,9 3,47
CyMMEI P 19,76 19,59 19,59 19,70 78,64 19,66
78,64
Tabnuiia TMCIIepCUMOHHOTO aHAIK3a
Cymma HoctoBepHOCT
Hucnepcus KBaJp. Uucno crer. Cpenumii Faxr FO5 b
KBaJIpar,
OTKJIOHEHUH cBOOOTBI S2

Ob6mas 0,92 23
IToBTOpHOCTEH 0,00 3
Bapuantos 0,79 5 0,16 19,48 29 JIOCTOBEPHO
Ocratok 0,12 15 0,01
O6oueHHas ommdka
OIbITa 0,05 %
Ommbka pa3HOCTH
CpeIHUX 0,06 T/ra
HCPO05 0,13 T/Ta
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[Tpunoxenue 18

JTACTIEPCUOHHBIN AHAJIA3 OJHO®PAKTOPHOI'O OIIBITA

KynbTypa: SpoBas MIIEHUIIA
dakrop A: 00paboTKa ceMsH
I"'on uccnenoBanmii: 2018
I'pananus dpaxropa 6
Uccnenyemblii mokazaTeb: YPOKaMHOCTh T/Ta
KoymmuecTBo mOBTOpHOCTEI: 4
Wcnosautens: I'apaes P.HA.
Tabnuia
[ToBTOpHOC
00paboTKa ceMsH Th CyMMBI Cpennue
1 2 3 4 V
KOHTPOJIb 3,13 2,93 3,10 2,96 12,1 3,03
KYCC-2 3,35 3,52 3,45 3,64 14,0 3,49
Kunro-/lyo 3,50 3,61 3,49 3,68 14,3 3,57
Anb0uT 3,73 3,64 3,65 3,62 14,6 3,66
Kunro-/lyo+XKYCC-2 3,84 3,70 3,68 3,7 15,0 3,74
Kunto-Jlyo+Ansout 3,80 3,75 3,90 40 15,5 3,87
cymmbl P 21,35 21,15 21,27 21,67 85,44 21,36
85,44
Tabnuna 1ucrnepcuoOHHOTO aHaIH3a
Cymma
Hucniepcust KBaJIp. UYwcro crerr. Cpemamii Fdaxr FO5 JlocToBEpHOCTH
KBaJpar,

OTKJIOHEHUH CBOOOIBI s2
Oo6mas 1,86 23
[ToBTOpHOCTEH 0,02 3
BapuanTos 1,70 5 0,34 35,70 2,9 JIOCTOBEPHO
OcTaTtok 0,14 15 0,01
O6omiennast ommoka
OTIBITa 0,05 %
Omnbxa pazHoCTH
CpeIHUX 0,07 T/Ta

HCPO5 0,14 T/ra
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[Tpunoxenue 19

KoppenainonHo — perpecCuoHHbIN aHaIu3

Ucxonuasa tabnumna 1

JIDII Macca
Hopwmer YposkaiiHOCTB | ThIC.M*/Ta 1000
BbiceBa | Don T/Ta CYTKH CEeMSH, T
6 0 1,92 845 34,1
6 0 2,51 1100 40,8
6 0 2,36 979 41,5
6 3 2,54 1023 38,7
6 3 2,96 1325 43,2
6 3 2,97 1146 42,0
6 4 2,58 1091 39,4
6 4 3,05 1446 43,9
6 4 3,17 1235 42,5

Tabnuna napHoit koppessiiuu 1

JIDII Macca
VYpoxaitHocTb | Thic.M>/ra | 1000
®oH T/Tra CYTKH | CEeMSsH, T
®DoH 1
YPpoXaliHOCTb
T/Ta 0,775574 1
JIDIT 0,680625 | 0,884559 1
Macca 1000
CEMSTH 0,479945 | 0,868979 0,854965 1

VYpaBHeHHE MHOKECTBEHHO JIMHEWHOM perpeccuu 1

¥=-0,951480+0,078097*Maccy 10003epen +0,096233*Don+0,000197*JIDIT
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KoppenainonHo — perpeccCuoHHbIN aHaIu3

Ucxonuasa Tabaumna 2

[Ipunoxenue 20

YpoxaitHOCTh Hopwmer Ko pact
1/Tra 32 2016- BBICEBA, nepesn Macca 1000

2018 MJTH. y60pKoit, M° 3epeH. T

1,58 4 282 34,6

3,22 4 301 38,6

274 4 312 39,2

2.00 5 322 343

3,31 5 343 37,4

2,92 5 384 37,9

219 6 349 34,0

3,47 6 378 36,1

3,11 6 431 37,6

205 7 378 337

3,23 7 418 35,7

3,07 7 485 37,0

Tabnuiia mapHO KOppensun 2
Hopmel Ko pacr Macca
YpokaliHOCTh | BBICEBA, nepeﬂu 1000
yOOpKO#
MJTH iy 3epeH, T

f/lr’;”‘a“oc“ 1 0,185373 | 0,461284 | 0,681656
Hopnet 0,185373 1 | 0832046 | -041154
BBICCBA
Kox pact 0,461284 | 0,832046 1 0,057591
nepea yoopka
Macca 1000 0,681656 | -0,41154 | 0,057591 1
3epeH

VYpaBHEeHHE MHOKECTBEHHOM JIMHEWHOMN perpeccuu 2

¥=-12,4043+0,5767* Hopma BoiceBa-0,0053*Kon pact nepen
yoopkoii+0,3827*Macca 1000 3epen
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[Tpunoxxenune 21

VTBEPXKIAIO: P L VTBEPKJIAIO:
[TpopekTop 1o HayuHo# u /2 7 Pyxonoumgn. 3aKa3zunKa
MEHIYHAPOIHON JeATE/IbHOCTH (12 Jdups Q00 «Xaepou»
DI'BOY BO «Kazanckuii L - Bajun P.K.
roCy.AapeTBCHHBIAYPapHbIi ' 2078 r.
YHHBEPCRICTY /7
.-' P2 e8RS - ion. Huszamos P.M.

AOF gy 20 /4.
_‘"B‘hénpén'uu Pe3yABTATOB HAYYHO-HCC/IE/I0BATEILCKOMH padoThl
28 HosOps 2018 1.,
Mg, HIDKEIOIIICaBIIIecs, IIpeJICTaBHTENH tbenepansHOro

rOCYZIapCTBEHHOIO OIOJUKEeTHOro 00pa30BaTeNbHOTO YYPEKIEHHS BBICIIErO
obpaszoBanns «Ka3aHCKHIl rocyJapCTBEHHBII arpapHbii YHHBEPCHTET» IOKTOp
CeNBCKOXO3MIICTBEHHBIX  HAyK, JIONGHT KadeIpsl  pacTeHHEBOACTBA M
wiozooBoeBocTBa CepxaHoB Ifrops Muxaittosnd, acnmpadT I'apaeB P IL ¢
OJ1HOIT cTOpoHSE! 1 npeAcTaBuTean OO0 «XaepOm» JIaneBCKOro MyHHIINIATEHOT O
paiioHa PecrryGmmkn Taraperas, ri. arpoEoM Kymmms IILA. n 1. 6yxraiarep
IlInranosa I'II. ¢ apyroil CTOPOHB! COCTABIUIH HACTOANNI aKT O TOM, 4IO
Pe3yIbTaThl HAy9HO-HCCIIeI0BATeIECKHX paboT no Teme: «IIpHeMsl BO3/1e/IbIBaHISA
APOBOIT MATKOIT MIEeHNIE! copTa «I10MIBI3» HA CepBIX JeCHBIX nouBax PecryGamnkn
TatapcTtan» BHeApeHbl B OO0 «XaepOmn» JIanmeBcKOro MyHHINIATBHOrO paiioHa
Pecry0ymkn TatapeTad Ha roomann S0 reKrapos.

B nponecce BHeIPEHNS BBHINONHEHB CAEAYIONME BHIBI pabOT: HCIBITAHBI
PeKOMeH IyeMble HOPMBI IOCEBa, JI03bl BHECeHNHS yaoOpeHHil H mpenapars! UL
npemoceBHOI 00paboTKH 1 HX COYeTaHHA Ha [10CeBax APOBOil MATKOI MIIe HHIIBI.

Esxero el 3KOHOMIYecKHii 3 eKT oT BHeIpeHnA pa3paboToK COHCKaTens
coctaBi 75 000 (ceMbIecaT IATh ThICAY) pyoeil.

INpeutoXeHns Mo JanbHeiflleMy BHEJAPEHHIO pe3yasTaToB paboT u japyrue
3aMeYaHIA: PeKOMEHIAINH aBTopa HeOOXOINMO BHEIPHTh B CEMEHOBOIYECKIe
xo3qiicTBa PecrryGymkn TatapeTad B Gosee MINPOKHX MacImTadbax.

AKT COCTaBJICH B YEThIPEX 3K3eMIUIAPAx.

TTpencrasurenn Kasanckoro FAY [pencrasuren OO0 «Xaepou»

pxanos U.M. ! Kyovun LA
e ["apaes P.H. [Huranora I'.U.

' -



