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PA3JIEJI 1. TEOPETHYECKHUE OCHOBbBI U PAKTOPBI ®OPMUPOBAHUA
HNPOAYKTHUBHOCTHU TOCEBOB HOJIEBBIX KYJIbTYP

Jlekumsi 1.1. ATanTUBHOCTH MOJIEBBIX KYJbTYP, €€ HCI0Jb30BAHNE B YIIPABJICHUHU
NMPOAYKTHBHOCTHIO MOCEBOB
(2 yaca)
Bomnpocsr:
1. ApanTanus cenbCKOXO35IMCTBEHHBIX PACTEHHUI K U3MEHYUBBIM YCIOBUSIM MPOU3-
pacranusl.
2. Ctpecc u cTpeccoBbie (DAKTOPHI, BIUSIOMNAE HA TPOAYKTUBHOCTH PACTCHHIM.
3. Buabl u MexaHU3MBbI aJIalTallMK TOJEBBIX KYJIBTYp K U3BMEHEHUIO YCIOBUM CPEIBI.
4. AZanTUBHO-KOMIIEHCAIMOHHBIE BO3MOXHOCTH ITOCEBOB HA IPUMEPE O3UMOM MIIIE-
HUIIBIL.
5. Ponb aganTalluOHHBIX MEXaHU3MOB MOJIEBBIX KYJIBTYP B YIIPABIECHUH arpOTEXHOJIO-
TUSIMH.

CriocoOHOCTh PaCTeHH K aJlanTallid CYUTAETCA MPOsiBIeHUEM (OpM HaJEKHO-
CTH OMOJIOTHYECKUX CUCTEM — OMOTEOIEHO30B, TOMYJIAIIHI, BUIOB U OPTaHU3MOB, pea-
JTU3alued MX aJanTHUBHOTO TMOTEHIMala B (DUIOTEHETUYECKHMX U OHTOTEHETHYECKHUX
W3MEHEHUAX K yciaoBHsAM cpenbl. [IposBnsercs amanranys KOMIUIEKCHO M CIIYKUT
OCHOBOW BBIKMBAEMOCTH BHJa B PE3KO MEHSIONIUXCS YCIOBHSIX MECTOOOUTAHMS.
Ananrtanuio IpuHATO NOAPa3JeisaTh Ha T€HETUUYECKYIO, aKKJIMMAaTU3aIUI0 U OBICTPYIO
ananranuio. [‘eHeTnueckas — MPOUCXOAUT HA MPOTSHKEHUN MHOTUX MMOKOJIEHHM, BKITHO-
yaeT B ce0s W MyTalud. AKKJIMMaTU3alus — npucynia (EeHOTUIIHMYECKOMY YPOBHIO.
[IpucnocoOneHue pacTUTEILHOTO OpraHu3Ma MPOUCXOAUT B Mpeaenax UHGOpMaIuu,
cozepikaiieics B reHome. HeMmemiieHnaa ajganranus CBsi3aHa C U3MEHEHUSIMU B KOH-
dhopmarnu MakKpoMoOJIeKyJ, YPOBHEH aKTHUBHOCTH M XapakTepa JeUCTBUS (PEPMEHTOB,
u3MeHeHueM pH, koHIleHTpauuu HOHOB U Ap. OHa sABIIAETCSA NEPBOM JIMHUEHN 3aIlUATHI
OopraHu3Ma OT HeOJIaroNpHUsATHOTO BIUSHUS BHEIIHEH Cpe/lbl U BMECTE C aKKIMMAaTHh3a-
el hopMUpyeT TOHSATHE YCTOMYMBOCTH OpraHu3Ma K BO3ACHCTBUSM (DaKTOPOB
BHEIHeW cpeabl. Korma 3Toi peakumy HEIOCTaTOUHO, CJIEIYIOT U3MEHEHUS B IKCIIPEC-
CUU TE€HOB, BHI3BAHHBIC CBUTOM YPOBHSI META0OIMYECKUX MPOIECCOB MIIA TE€HOTHUITH -
yeckne MoauduKanuu B mokoyieHusx. [Iporecc aganranum npeacTaBiIsieT CUCTEMY pe-
aKIM OpraHu3Ma Ha 3K30T€HHOE BO3JICHCTBUE B JUHAMUKE OHTOI€HETHYECKOIO pa3-
BUTHS. PacTeHus: npeapsaBisiioT cnenuduueckue TpeboBaHusi K TpeOOBaHUS K TEIIO-
00€CTIIEUeHHOCTH U TeMIEPaTypHOMY PEKUMY, 00CCIIEYEHHOCTU CBETOM, BJIaroi, Mu-
HepaJbHBIMU BerecTBaMu. JIJisi HUX BaKHbI (PU3MUECKUE YCIOBUSI TIOUB, UX CIIOKEHUE
U CTPYKTYPHOE€ COCTOSTHUE, KOTOPBIE B 3HAYUTEIBHON MEPE 3aBUCST OT T'yMYCOBOTO CO-
CTOSIHUSI TI0YB, TPaHYJIOMETPUYECKOTO U MUHEPAJIOTHUYECKOTO COCTaBa, MOITHOCTH Ta-
XOTHOTO CJI0SI, CTENIEHU OKYJIBTYPEHHOCTU. B ciydae 3HaYMTENBHOTO U PE3KOr0 OTKIIO-
HEHUs YCIIOBHI NPOU3PACTaHUSI OT UX ONTHUMAJIbHBIX 3HAYEHUN BO3HUKAIOT CTPECCO-
BbIE CUTYAIIUH.

Paznmuuator OuoTmdeckue u OMoTHYeckHe (HaKTOphl cTpecca, BIMSIONIUME Ha
MPOAYKTUBHOCTh pacTeHHil. B pesynbrare HEOMaronmpuaTHBIX KIMMATUYECKHX YCIIO-



BUI, HEJIOCTATKA WJIM HEJOCTYITHOCTH MUTATEIBHBIX BEUIECTB, OMOJIOTHYECKON KOHKY -
PEHLIUM, B TOM YMCJIC MOPAKEHUSI BPEAUTEISIMUA U OOJIE3HIMU, & TaKXKE aHTPOIOTEH-
HBIX BO3JICMCTBUI PACTEHUS YaCTO UCIBITHIBAIOT CTPECCOBOE cocTosinne. Ctpecc — Ha-
rpy3Ka Ha OpraHu3M, KOTOpasi BbI3bIBAET CHauaja JeCTaOWIn3aliio, TOTOM HOPMaJIv-
3aIIMI0 U TIOBBIIICHUE YCTOMYMBOCTH, a MIPHU MPEBBIIIEHUN MTPUCTIOCOOISIEMOCTH (aaart-
TUPYEMOCTH) U CIIOCOOHOCTH COOTBETCTBYIOIIMX MEXaHW3MOB K KOMIICHCAIIUU OTPHU-
LATEJIbHOTO BIUSHUS — OTMHUPAHUE LIEJIBIX pacTeHH win ux yacteil. C ogHOM cTopo-
HBI, CTPECC MEMIAET MAaKCUMaJIbHON peanu3aluy reHeTUYECKOro MOTEeHIala KyJIbTyp-
HBIX PACTEHUH, HO C IPYTOl — CIOCOOCTBYET, B OMPENEICHHON Mepe, aJanTalluy pac-
TEHHI K HEONTUMAJIbHBIM YclIOBUsIM. [oka He MpeBbIIAOTCS MPeaeabl TPUCTOCOOIs -
€MOCTHU pacTeHUM (JACTUUYHBIN CTPECC), OHU PEarupyroT Ha OTPULIATEIIbHBIE YCIOBUS
CTPECCOBBIMU peakiusiMu B (opMe U3MEHEHUs MOP(OTOrUIecKux, GU3N0IOTHYECKUX
U OMOXUMHYECKUX (PYHKIUNA, YeM CBOISAT 1O OMNPEACICHHOTO YPOBHS HAHOCHUMBIN
Bpel. AnanTanueil 0OMeHa BEIIECTB K HOBBIM YCJIOBUSIM PacTE€HHUsS CHOBa MOTYT JIO-
CTUTaTh HOPMaJbHBIX XU3HEHHBIX (yHKIUN (romeocTasa). Eciu crpecc mpeBblaeTr
reHeTHYECKU O0YCIIOBJIICHHbIE TIpe/eibl (TUIACTUYHBIN cTpecc), BO3ZHUKAIOT HEOOpaTu-
MBbIE MPOLECCHI, U pacTeHUsI OTMUPAIOT. DaKkTOp BHEIIHEN Cpebl, KOTOPbII BBI3bIBACT
CTPECC, Ha3bIBAIOT CTPECCOPOM, WJIM CTPECCOBBIM (pakTopom. Pazmmuaror abuoruue-
ckue ((pu3ndecKkrue 1 XUMUIEeCKre) 1 OMOTHYECKHUE CTPECCOBBIE (haKTOPHI.
Knumatnueckue dakropsl crpecca. C rooBbIMH OTKJIOHEHUSMH KIUMaTH4E-
CKHUX YCIIOBHH OT MHOTOJICTHUX CPEIHUX JAHHBIX CBS3aHBI KOJICOAHUS B CTEMEHU T0-
PaKCHHS TIOCEBOB BPEAUTEIISIMUA U OOJIC3HSIMU, UX 3aCOPEHHOCTH. DKCTPEMaIbHBIC TO-
TOAHBIE CUTyalluu (3aCyXH, 3aMOPO3KH, JIeJsiHasl KOPKa, HABOJIHEHMWS, JIUBHH, TPal,
CUJIBHBI BETEp, 3aTUIIbE, YPE3MEPHOE KOJIUYECTBO OCAJAKOB W JIp.) MNPUBOIAT K
OOJBIIMM MOTEpsAM ypoxkas. IHora nmoceBbl THOHYT MO NMPUYMHE BBIMTUPAHUs, KOTJa
py No3AHeN r1yOoKol 00paboTKe MOuYBBI, OHA HEJOCTATOUYHO ocenaeT. B xononHbie
HOYM T10YBA 3aMEP3AET, a JHEM IPU MOTEIJICHUN OTTauBaeT. [Ipy 3ToM OHa BCITyuMBa-
€TCA U MPUIIOAHUMAET HAXOISAIIMECS B HEW KOPHU pacTeHUi. JIHEBHOE OTTaMBaHUE
IPUBOJIUT K YMEHBIICHUIO 00beMa MOYBbI, 1 OHA OCEAET, UTO BEAET K OOPBIBY KOpEIII -
KOB M MCCYILLICHUIO PACTCHUH. IPU HU3KOM TEMIIEpaType BEPXHUH CIIOW MOYBBI UCCY-
IaeTcsl B TeueHue Bcel 3uMbl. PacTeHus morubaroT OT HEJoCTaTKa BIIard Ha 3aMep3-
LIEH MOYBE U IIPU CWJIbHOM JHEBHOW MHCOJSINUU. [Ipu conmHeuHOM moroge BecTpevaeTes
WIEITHOW 0XKOT», KOTJa JieAsHas KOpKa MPU UHCOJSLMY JCHCTBYET KaK XpPyCTadbHOE
CTEKJ0. BpICOKMMU TeMmepaTypamMu MHOTHE KYJIBTYPHBIE PAaCTCHHUSI MOBPEKIAKOTCS
CUJIbHEE U OBICTpee, YeM HUZKUMH: MOCTOSIHHAS BSUIOCTh CO CHUKEHUEM MPOAYKTHUB-
HOCTH, 3aKpPYYMBAHUE JIMCTHEB WM OTMUPAHUE ACCUMUWIISIIMOHHON TUIOIIAAN, OTMHUpPA-
HUE TOYKH POCTa, OTMHUPAHUE KOpHEH, (PHU3HOJIOTHUECKOE CTapEHUE, MOABEPKEHHOCTD
nHpexnusaMu. CTpeccoBbie CUTyaIlMd MOTYT BO3HUKATh MPU YPE3MEPHO BBHICOKOUN WUIIH
c1aboif MHTEHCUBHOCTU M TPOJIOJDKUTEIIBHOCTH CBETOBOTO M3JIydeHHUs. Bbicokas ero
MHTEHCHUBHOCTh MOXKET pa3pyIlaTh IUIACTUABI U BbI3bIBATh CBETOBBIE XJIOPO3bI U «COJI-
HEYHBI 03k0r». [Ipu MOBpeXIEHUHN MPOTOILIACTOB HACTYNAE€T OTMUPAHUE KIIETOK, KO-
TOpoe 00yCIIOBIMBAETCA 00pa30BaHUEM O030HA M PAUKAIOB KHCIOPOAA MO BIUSHUEM
WHTEHCUBHOW MHCOJISIIIUU C BBICOKOM J0sel ynbrpaduoneToBoro uznydenus. [lokpac-
HEHUE JINCThEB, BHI3BAHHOE YCHIICHHBIM 00pa30BaHWEM aHTOIIMAHOB, a TAK)Ke€ HEKPO-



30B, SBISIOTCS BHEIIHUMHU CHUMIITOMaMH TaKUX peakiuid. IT0 0COOEHHO XOPOIIO BU/I-
HO Ha JIUCThAX SYMEHS, KOTJa MOSBISETCS HemapasuTHdecKas Oypas MSITHHCTOCTD.
[Ton BAWsITHEM MHTEHCUBHOW COTHEYHON WHCOJISIIUU C O30HOM B paCTEHUH HACTyTaeT
OKCHJIATUBHBIN cTpecc. HegocTarok cBeTa BBI3BIBACT BHIIBETAHUE 3€JIEHBIX OPraHOB
(X710p03b1) U upe3MepHOe yIIMHEHHE mo0eroB (3trossius). C Bo3pacTarouuM caMo-
3aT€HEHUEM HIDKHUE JIUCThS U MEXKI0Y3JIHS 371aKOBBIX TIOTYYalOT BCE MEHBIIIE U MEHb-
1€ CBETA, B PE3YJbTATE YETO JbIXaHUE MPEBBIIIAET ACCUMUIISIINIO, OHU KEJITCIOT U OT-
MUparoT. YacTo 3THOIUPYET BTOPOE MEXKA0Y3JIHE, B PE3yJbTaTe YEro OHO JIETKO JIoMa-
€TCsl, @ PAaCTCHHUSI TIOJIETAIOT. B 3THX ciiydasx BOZHUKAIOT OJArONMpHUSTHBIC YCIOBUS IS
pa3BUTHUS TPUOKOBBIX OOJIE3HEH.

[TouBeHHble (akTopbl cTpecca. OTKIOHEHUS] XUMHUYECKUX, (PU3NYECKUX U OHO-
JIOTHYECKUX CBOMCTB MOYB OT HOPMBI B pa3Mepax, MPEBHIIIAIOIINX TOJIECPAHTHBIE BO3-
MOXHOCTH PacTeHHUH, MOTYT BBI3BIBATh HE TOJHKO CHIDKCHHUE YPOXKAeB, HO U MPSMBIC
cepbe3Hble UX MOoBpexAcHUs. HemocTarok Kakoro-aubo srieMeHTa MPUBOAHUT K TOMY,
4TO OMNpeAelicHHbIe OMOXMMHYECKHEe M (U3noIoTHYecKne (PyHKIUU y pacTeHUH He
BBITIOJTHSIOTCSI, BCJIEICTBUE 4YEro Hapyliaercss oOMeH BemiecTB. B ¢ase snareHTHOro
HEI0CTaTKa HAPYKHbIE CUMIITOMBI HE BUAHBI, XOTS YPOXKAMHOCTh U/WIJIM KaueCTBO YXKe
MOTYT cHWXKaThcs. [Ipu 000CTpeHUM CUTyallMu BO3HHUKAET aOCONIOTHBIN HETOCTATOK
MUHEPaIbHBIX JIEMEHTOB, KOTOPBII BhIpakaeTcsi B Oosiee Wik MeHee CrielnPpuIecKux
CHUMIITOMAaX Ha OTPEICIICHHBIX OPTaHaX PACTCHHM.

AgnanTarus BBICIIUX PACTEHUH K aOMOTHYEeCKUM (haKTOpaMm Cpenbl oOecreunBa-
€TCsl TIOCPENICTBOM JBYX MEXaHH3MOB: M30exkaHus U TojaepaHTHOCTU. [lepBblit moCTH-
raeTcs peryisiiuel puTMa pa3BUTHS OPTaHKW3Ma M MPOAODKUTEIILHOCTH STAlOB OHTO-
resesa, (HOpMHUPOBAHUEM COOTBETCTBYIOUIMX MOP(OIOTHYECKUX MPU3HAKOB B IBOJIO-
IIMOHHOM TIpoliecce, a BTOpoi oOecredrnBaeT BBDKMBAHUE PACTCHMI, MO3BOJISET
BOCCTaHOBHUTH PEAKIINH, BBHI3BAHHBIE CTPECCOM 3a CUET PETapalMOHHBIX MPOIECCOB.
[lepBoHauanbHas peakIis pacTUTEIBHOTO OpPTaHW3Ma Ha JCHCTBHE JIFOOOTO YK30TCH-
HOro (pakTopa HampapjieHa Ha MPEAOTBPAICHUE MOBPEXKACHUS KIETOK, OPTraHOB, TKa-
HEHW U, BEPOSTHO, SIBISIETCS YHUBEPCAIBHOU, XapaKTEPU3yeTcsi ObICTPOIl MOOMIIM3AIH -
el HecnenupuuecKnx 3amuTHBIX cucteM. [lepBas ¢aza peakuuu, Ha3bpiBaeMas (azoit
pa3apakeHUs, XapaKTepU3yeTcsi OBICTPHIM OTKIIOHEHHEM OT HOPMBI MHOTHX TapaMeT-
POB C MOCJIEAYIONINM, YK€ HE TaKUM OBICTPBIM, BO3BpallleHueM K HopMme. Creayromias,
Ooree MpoMOIDKUTENbHAS (ha3a XapaKTepU3yEeTCsl TOBPEKICHUSIMHA U TUCKOOPIUHAIIH -
eil Ha3BaHHBIX CHCTEM (romMeocTa3a MeMOpaH, OpPraHOB, SHEPTrO3aBUCUMBIX PEaKLUN U
ap.). Ecnu BozaeiicTBre 3K30reHHOTO (hakTopa HE MPEBHIIIAET JIETATbHOTO OPOTa, Ha-
ctynaeT ¢aza HopMaiau3auu win (asza aganranuu. [Ipu 5ToM MeXaHU3MBI afanTaluu
BKJTIOYAIOTCS 3HAUYUTENIBHO MO3KE HACTYTUICHUSI METab0INYeCKUX HApYIIIEHUH.

M3BeCTHO, YTO PACTUTENHHOE COOOIIECTBO O3MMOIIIICHUYHOTO MO HMEET
CIIOKHYIO CHUCTEMHYIO OPTraHM3aIMI0 C DIIEMEHTAMHU CaMOPETYIMPOBaHUs, KOTOpas
BKJIFOYAET OTHOILIEHUS OTACIbHBIX KOMIIOHEHTOB Kak JAPYT C JPYroM, TaK U C OKpyKa-
tfoei cpenoil. Ilogxon k moceBaM MoNEBBIX KYJAbTYp Kak K pacTUTEILHOMY COOOIIE-
CTBY 0CO0OT0 TUIIA — arpoPHUTOLIEHO3Y, MOXKET OBITh OJHUM M3 BaXKHBIX CPEICTB MOBbI-
meHus 3hHEKTUBHOCTH arpoTeXHUKU. KoHCTpynpoBaHue MONEeBhIX (PUTOIEHO30B Clie-
JyeT paccMaTpuBaTh KaK DEIIAOIIee CPEJCTBO MOBBIMICHUS WX MPOAYKTUBHOCTH U



AKOJIOTMYECKON YCTOMUUBOCTH HA OCHOBE CaMOPETYJANHU U 3((HEKTUBHOTO UCTIOb30-
BaHUS PECYPCOB OKpy»Karouieil cpenpl. s BIpabOTKH 0O00CHOBAHHBIX CUTHAJIOB OIlE-
PaTHUBHOTO YNPABJIEHUS arpOTEXHUYECKUMH PEXKMUMaMH BbIpalllMBaHUSI O3UMOM IIIIIe-
HUIBI ¥ OLIEHKH BEPOSITHBIX MOCJIEACTBUI UX MPUMEHEHHUs Obl1a Obl Moe3H0N UHGOP-
Marusi 00 aanTalluOHHO-KOMIIEHCAIIMOHHBIX OTBETAX PACTUTEIHLHOTO COOOIIECTBA Ha
U3MEHEHHE I'yCTOTBI CTOSIHUSI KYJIBTYPHBIX pacTeHHil. PaccMoTpuM 3aBUCUMOCTD YuC-
J1a KOJIOChEB HA €AMHULE IUIOIIAN OT TYCTOTHI CTOSIHUSL PACTEHHM O3UMOM MIIEHUIIBI

(puc. 1).
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Puc. 1. 3aBUCHMOCTB I'yCTOTBI KOJIOCheB (K) OT 4Kclia pacTeHU 03UMOM IIIEHUIIBI Ha
1 M2 (P)

KpuBasi OTKJIMKOB I'yCTOTHI MPOJYKTUBHOTO CTEOJIECTOSI OT YMClia pAaCTCHHUM Ha
1 M? mpezcTaBiieHa BOCXOASMIIEH BETBEIO ""CMATYeHHOM" 1apabosibl, IIJIABHO IIEPEXOI -
e U3 TUMUTUPYIOIIEH 00JacTH B CTAIIMOHAPHYIO 30HY. 3aKOHOMEpPHOE 3aTyXaHHe
nprOaBOK YMCIIa KOJIIOCKEB Ha | M” OT MOCIIE€A0BATENLHBIX IPUPAILEHHUI T'yCTOThI CTOS -
HUS pacTeHUW 00yCIIOBJICHO OTPHIATENLHON 0OpaTHON CBsI3bIO TOCEB — pacTeHue. B
CPaBHUTEJIBHO T'yCTOM IOCEBE U3-3a 00OCTPEHUS BHYTPUBHUAOBOU KOHKYPEHIIMH CY-
IIIECTBEHHO CHWXAETCAd KOA(D(DHUIMEHT TpOAyKTHBHOW KycTHcTOoCcTU. [Ipnm Hammuamm
500-540 pact./M> OH CTAaHOBUTCS MEHBIILE EIMHHIIBI, TO €CTh YIKE HE KAKI0€ PACTEHHE
B COCTOSIHUM (POPMHUPOBATH KOJIOCHSI.

CHmxenue ryctotsl mocena ¢ 640 no 40 pact./mM2 (B 16 pa3) npuBOIUT K yBEJIHU-
YeHUI0 Kod(PuimeHTa NpoayKTUBHON KyCTUCTOCTH B 2,8 paza. DTO CBUACTEIHCTBYET
O Pa3BUTOM MEXAaHU3ME CaMOPETYJISIIUU, BO3MOXKHOCTH KOTOPOTO, BCE K€ OTpaHHUye-
Hbl. BenenacTBue Toro, 4To npu IMHEHHOM CHUKEHUU TyCTOTHI PAaCTCHUHN TEMIIbI YCH-
JIEHUS NPOAYKTUBHOIO KYIIEHHS OTCTAlOT OT IPOTrPECCHUBHOTO POCTA IUIOWIAINA MHTA-
HUS, BO3MOYKHOCTEN CaMOPETYISIUU KYILIEHHUSI B MOCEBE O3WMOMW MIIEHUIBI BCE KE
HEO0CTATOUHO JUIs MOAAEPKaHHs CTa0MILHO BHICOKOIO UKMCIa KOJIOCKEB Ha 1 M* B MH-
TepBaJIe U3yYaeMbIX T'YCTOT.



AgnanTarys NIICHHYHBIX PACTCHHUH K YCIIOBUSM MPOM3PACTAHUS B ITOCEBAX pas-
JUYHOU TYCTOTHI PEaIM3yeTCs 3a CUET MTyOOKOW PEryssiiiyd He TOJBKO MHTCHCHBHO-
CTH TIPOAYKTHBHOTO KYIIEHHS, HO U MaccChl 3epHa, C(OOPMHUPOBAHHOTO Ha OTICIHHOM
Kojioce. XOTs B IIEPBOM ciyyae ITyOMHA BO3JEHCTBUS MPUCIIOCOOUTENHHOTO PETYIH-
poBanus B 1,4 pa3a Bbilie. Bo BceM M3yyaeMOM HMHTEpBajieé TYCTOT MPOTYKTUBHOTO
crebnectost (80-640 1mt./M?) HabIIOIAETCS MOHOTOHHOE, MTOCTENIEHHO 3aMEIISIONIEECs
cHIKeHne Macchl BepHa co 100 komockeB — ¢ 213 10 98 1 (puc. 2).

IK, r
IK, r
250

= /:/T/?'
N

I50
| K= 162-7 o565 1599\-1" \

\

200

vAaY/4
V/

/

T 2 T o—]
So<K<660; |1=100; \‘\_
= ; p=d10Ja7\Pa= 172
\
1
100 200 300 400 500 600 K, mwr./w?

Puc. 2. 3aBucumocTts nmpogyktuBHOCTH (Macchl 3epHa) 100 konocweB (I1K) oT rycToTst
npoaykTuBHOTO ctebnectos (K)

[Tpu cHM>KEHHH T'YCTOTHI KOJIOCHhEB B IIOCEBE MILIEHUIIBI TOBBIILIEHUE UX UHIUBU -
IOyallbHOM MPOIYKTUBHOCTU BCJIEJICTBUE YBEJIMUYEHUS TUIOUIAAN MTUTAHUSA MOXKET JIUIIb
YaCTUYHO KOMIIEHCUPOBATh MaICHUE YPOKAINHOCTH.

B nepuon kosonieHus-1iBETEHUs MIIIEHUIIBI TOTOKK 3HEPro-MaccooOMeHa mnoce-
Ba 03MMOW NIIEHULBI C OKPYKAKOUIEH CPEAON NOCTUTAIOT HAWBBICIIETO HANPSIKEHUS,
oOycIoBIMBas MOBBIIICHHbIE TPEOOBAHUS €€ pacTeHHil K cpere oOutanus. B aTo ke
BpPEMsI COPHSIKH, JIOCTUTHYB ITMKa pa3BUTHUS, HauOoJiee yCIEeUIHO KOHKYPUPYIOT C JI0-
MUHAHTOM. B 3TOT mepuon o3umas mieHuIa, Kak cpepooOpasyromas KylbTypa, Kak
BHOJICHTHBIII JJOMMHAHT, CYLIECTBEHHO BIIMSET HA MPOLYKTUBHOCTH BCETO IOJIEBOIO
PaCTUTENILHOIO COOOIIECTRA.

Tak, MakcuMaJibHasE Macca PacTEHHM OTMEYEHA MPU CaMOM BBICOKOW TyCTOTE
pacTeHUi NIIEHUIBI, a JOKazyemMoe Ha 5%-HOM ypOBHE 3HAYUMOCTH CHUXKEHUE OHO-
MacChl, 10 OTHOIIEHHIO K COOTBETCTBYIOIEH I'ycToTe mocesa 550 pact./m?, oTMedaeT-
cst yxxe mipu 480-475 pact./m?. Bmecte ¢ TeM, 03UMOIIIICHUYHBIN TOJIEBOM (DUTOICHO3
oOnaiaer 3HaYUTENbHBIMU BO3MOXKHOCTSIMU KOMIEHCAuu 3P(HEKTOB OT CHUKEHHUS Ty -
CTOThl PAacTeHHUW O3UMOMW MileHUlbl. Tak, ee OJUHHAIIATUKPATHOE yMEHBIIEHHE (C
550 mo 50 mr./mM?) Ge3yCIOBHO MPUBEIO K CHUKEHHIO Ha3¢MHOU (PMTOMACCHI arpore-
Ho3a. OJTHAKO ee JIeTpecchsi B OTHOCUTEILHOM BBIPAXKEHUU ObLia CyIIECTBEHHO HUKE
— 1,35 pa3a (puc. 3).
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Puc. 3. 3aBucumocTs Hag3zeMHoi Ouomaccsl (BM) o3uMonIeHnyHOro arpopuToLEeHO-
3a (MieHuua + COpHSAKM) OT FyCTOThI pacTeHui JoMuHaHTa (P) B mepuos KoJomeHus-

OBECTCHUA 03UMOM IIIICHUITBI

OcoOblif UHTEPEC MPEACTABISAECT BOMPOC O TOM, KaK KE PEarupyroT OTACIbHBIC
KOMITOHEHTHI MOJIEBOTO PACTUTEIBLHOIO COOOIIECTBA — OMOMACChl COPHSKOB U O3UMOM
TMIIEHUIIBl HA U3MEHEHUE YUCila €€ PAaCTeHUI Ha euHuUIIe TuTomaan? 3aBUCUMOCTD Be-
JUYUHBI HAJA3EMHOM 4acTh (PUTOMACCHI MIIICHUIIBI B MIEPHUOJ] KOJOIICHUSA-I[BETCHUS OT

I'YCTOTBI CTOSIHUSI pACTEHUH JaHa Ha puc. 4.
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Puc. 4. 3aBucumocTs Hag3eMHON Onomaccel o3umoi nmenunbl (BIT) B mepron xoo-

HIEHUS-I[BETEHUS OT I'yCTOThI pacteHuil (P)
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Kaxxnoe nocnenyroniee npupanieHue TyCTOThl MTOCEBa MPUBOAMUT K MOCIEI0Ba-
TEJIBHO COKpallaoIMuMces prudaBkaM Oromacchl. O0JaCcTh SIKCIIEPUMEHTA OXBAThIBAET
AMMUTHPYIOIIyIo 30HY (Menee 300-400 pact./m?), KoTopas IOCTEINEHHO MEPEXOAUT B
craroHapHyto obmacts. IIpu rycrorax pacrenuii cpimre 400 miT./M? HaCcTymaeT mpak-
TUYECKH TMOJIHOE "HachIleHne" o JaHHOMY (akTopy. DTO 00yCIOBIMBAET MpaKTHUE-
cku UHIU(DPEPEHTHYIO PEaKIMi0 OMOMACCHI MINEHUIIbI, TOCTUTIIEH MaKCUMaIbHOTO
3HAUEHHUs, HA JaJbHEWINE MpUPALIEHUS TyCTOThl moceBa. OCHOBHOW KOMITOHEHT
arpoduTOIIeHO3a — O3MMasl TIICHHWIA OO0JIaaeT 3HAYUTEIBHBIMUA BO3MOKHOCTSIMHU
KOMIIEHCAIIMU CHUKEHHUSI TYCTOThI pACTEHUH 3a CUET MOBBIIICHUS UX WHMBUAYaJIbHON
Macchl. Tak, yMEHbIIIEHUE T'yCTOTHI IToceBa B 11 pa3, cMIT4YuB BHYTPUBHUAOBYIO KOHKY-
PEHILINIO, TPUBEIIO K CHUKEHHUIO OMOMACChl KyJIbTYPhI TOJIBKO B 2,7 pasa.

CpaBHuBas peakiuio arpoUToIeHO03a B 1[EJI0M, U 03UMOM MIIIEHUIIBI B YACTHO-
CTH, HA U3MEHEHUE T'yCTOTHI €€ PACTEHUN MOKHO OTMETUTh, UTO B 00JACTH IKCIICPHU-
MEHTa HaJi3eMHas Ouomacca BCEro COOoOIeCTBAa pacTeHUM cTabOWiIbHEe OHOMAacChl
KyJIBTYpbI IOYTH B 2 pa3a. [Ipu 3ToM HanboIbIue pa3iudus MeX1y dTUMHU MoKa3are-
JISIMU HaOJTFOIAIOTCS TIpH rycToTax Hiske 300 pact./M2. DTO ABICHUE MOXKET OBITH 00b-
SACHUMO 3P deKTaMHu MPUCYTCTBUSI BTOPOTO Ba)KHEHIIIET0 KOMIOHEHTa (hUTOIIEHO3a —
KOMILJIEKCA COPHBIX pacTeHHM. Tak, KpuBasi OTKIMKOB HAJ3€MHOW MAaCChl COPHSIKOB OT
T'YCTOTHI TTOCeBa uMeeT hopmy runepOosl (puc. 5).
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Puc. 5. 3aBucumocts Hag3eMHoi 6uomaccel copHsikoB (bC) B moceBe B mepuo| Kojo-
IICHHUS-IIBETCHUS 03UMOM MIIICHUIIBI OT TYCTOTHI e¢ pacTeHui (P)

Ona oTMeuaeT 3HAYUTEIILHOE BO3PACTaHUE 3aCOPEHHOCTH MPHU MaJbIX — MEHEE
200 pacr./m?, rycrorax nocesa. JanpHeiee ee camwkenue (Menee 150-100 pact./m?)
IPUBOAUT K PE3KOMY, JIJABHHOOOPAa3HOMY POCTY OMOMAcCChl COPHSAKOB, KOTOpasi B pel-
KoM 1ocese (mpu 50 pacT./mM?) CTaHOBUTCS IOYTH B 7 pa3 OOJIbIIe, YeM B IOCEBAX C
550 pacreHuii 03MMOI HIICHUIBI Ha 1 M2,
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CrnenoBarenbHO, TyCTOTa PACTEHHUM SIBISIETCS BaXKHEHIIMM (PaKTOPOM MOBBIILIE-
HUSl KOHKYPEHTOCIOCOOHOCTH mMiIeHUIbl. [Ipu 3ToM ee BenmnduHA, MpencTaBICHHAS
OTHOCHUTEIILHOUW pelyKIuell OMOMAacChl COPHBIX PACTEHH, B MpeAesax pa3penaroniei
CITIOCOOHOCTH KCIIEPUMEHTA HEe 3aBHCUT HU OT CpPoKoB ceBa (oT 25.09 no 9.11), Hu ot
crernenu 3acopeHHocTH 1mois (o1 305 10 960 r/M? 6a30Boit GoMacchl COPHIKOB). Omu-
pasich Ha pe3yJbTaThl aHAJIN3a OT/AEIbHBIX KOMIIOHEHTOB MOJIEBOTO COOOIIECTBA pacTe-
HUN, MO)KHO PACCMOTPETh XapaKTep U CTETIeHb N3MEHEHUI MPOAYKTUBHOCTH U CTPYK-
TYpBl O3UMOMILIEHUYHOTO arpopUTOIIeHO3a B LIeJIoM (puc. 6).

JzmanasoHd IT'yCTOTH IIOCEBa
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Puc. 3.12 Hapgzemuas macca arpodurorieHo3a u ero KOMIOHEHTOB B 3aBUCUMOCTH OT
TYCTOTBI pacTeHUuM 03uMoit nieHuIs! (P)

1— 30Ha HACHIIICHUSI 3 — CpeIHEU3PEIKEHHBIN MTOCEB
2—30Ha 3 pexkTuBHON 4 — CUIILHOM3PEIKEHHBIN MOCEB
KOMIIEHCAIIUH S — penKui 1ocen

Ha BpicOkmxX rycrorax moceBa (opMupoBajgach HauOojblIas Ouomacca —
2200 r/M2, B KOTOPO# Ha JOJII0 MIICHUIIBI TPUXOIMIOCH 6osee 98%. ITo Mepe ymeHb-
HIEHUS! TYCTOTBl PACTEHUI JOMUHAHTA CHHKAJIOCh U 00Illee HAKOIUIEHHE (PUTOMACCHI
MOJIEBBIM PACTUTEIBHBIM €OOOIIECTBOM. CpaBHUTENIBHO PEAKO CTOSIIME PaCTEHUS
MIIEHUIBl HE YCIIEBAJIN OCBOUTH JIOCTYMHBIE PECYPCHI CBETA, BOABI U UK. COpHIKU
3aXBaThIBAIM PACKPBIBIIYIOCA SKOJIOTMYECKYI0 HMIY. BripoueM, OHU yCTynanu Miie-
HULE B 3 (PEKTUBHOCTU MCHOIb30BaHUA 3TUX (AKTOPOB, GOPMUPYS HA €TUHULIE TIIO-
IAJd CYIIECTBEHHO MEHbIIyI0 O6uomaccy. Ilpu 25 pact./mM> mMacca 1eHO3a COCTaBUIIa
menee 1520 r/m?, B ToM unciie copasikoB 812 r/m? — 53,6 %. [Ipu 3HAYUTETLHOM POCTE
3aCOPEHHOCTH 00111ast MPOAYKTUBHOCTh arpo(pUTOIIEHO3a CHU3UIIACH IOYTH Ha TPETh.
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K coxaneHuro, oOIENnprUHATHIE B HACTOAIIEE BPeMsI TEXHOJIOTHH BBIpAIIMBAHUS
MOJICBBIX KYJBTYP B JICHCTBHTEIHLHOCTH OYCHB CJIA00 YUYHTHIBAIOT HUX MPHUPOIHYIO
a/IaTUBHOCTH, TO €CTh MPHUCIOCA0INBAEMOCTh PACTEHUH, arpoPHUTOIICHO30B K CKJa-
JBIBAIOIIMMCSI KOHKPETHBIM YCJIOBHUSIM MPOU3PACTAHUS. DJIEMEHThI 3TUX TEXHOJIOTUH
paccuMTaHbl Ha TaK Ha3bIBaeMble CpeqHUE (CPEAHEMHOTOJIETHHUE), YMEPEHHBIE YCIIO-
BUS BEreTalluu, KOTOPhIX B Mpupoje dhakTuuecku He ObIBaeT. Bxopsimue B HUX arpo-
MIPUEMBI, UX TTApaMETPhI HE AAANTUPYIOTCS B IOJDKHON MEpe K U3MEHSFOIITUMCS TTOTO/T-
HBIM yCIIOBUSAM. [109TOMY OHU HE SIBISIFOTCS IOCTATOYHO JIEWCTBEHHBIM KOMIIJIEKCHBIM
CPEIICTBOM TIOBBITIICHHUS] YCTOMYMBOCTH KYJIBTYPHBIX (PUTOIIEHO30B, UX 3alTUTHI OT HE-
ONMaronmpUATHOTO BO3ACHCTBUS MPUPOTHBIX (PAKTOPOB, CTAOMILHOTO MOYYCHUS BBICO-
KHUX IO BEJIMYMHE M KauyecTBY ypoxaeB. bomee Toro, oHn oOyCIOBIMBAIOT HEPAIWO-
HAJIbHOE PACXOJ0OBAHME CPEICTB M JakKe HEPEIKO OTPHIATEIbHOE BO3/ACHCTBHE Ha
OKPY’KaIOIIYIO CPEeAy, B CBSI3U C UeM HYXKIAIOTCS B YCOBEPIIICHCTBOBAHHUH.

Oco0eHHO aKTyaJieH BOMPOC O MePEeXO/e K aAalTUBHBIM TEXHOJIOTHSIM BO3/IEIBI-
BaHUS MOJICBBIX KyJIbTYyp st KpbiMa. MHOTOOOpa3ue MpUPOAHBIX 30H, Pa3IMYAIONINX -
Csl IO TUAPOTEPMHUUYECKUM YCIOBHSIM, U CBOEOOpa3ue KIMMAaTHYECKUX YCIOBUN IMO-
JyOCTPOBa, MO CYTHU J€JIa, UCKIIOYAIOT BOBMOXKHOCTh MPUMEHEHUsI KaKuX MO0 CTaH-
JapTHBIX (€AMHOOOPAa3HbIX) TEXHOJIOTUN BHIPAIIIMBAHUS MOJIEBBIX KYJIBTYp Ha BCEH €ro
teppuropur. Heo0XoquMOCTh afanTHPOBaHUs NMPUEMOB arpOTEXHUKU U WX TMapaMeT-
POB BO3HHMKAET Ha TMEPBBIX K€ dTalax TEXHOJOTHHU W MPOJOJIKAETCS B TCUCHUE BCEH
Beretaruu. [lorogHpie yCI0oBUSI KOHKPETHOTO TOAA OMPEILSISIIOT CIIOCO0 U apaMeTphl
OCHOBHOW W TIPEITOCEBHON MOJTOTOBKH TOYBKI; CPOKOB CEBa, HOPM BBICEBA U TIIyOH -
HBI 33JICTIKA CEMSH; BPEeMs MPOBEACHHS a30THBIX MOAKOPMOK M WX J03bI; HEOOXOIH -
MOCTb OCYILIECTBJICHUS MEP OOPHOBI C COPHSIKAMU, BPEIUTEIAMHU, OOJIE3HIMU, a TAKKE
BBEIOOP TTapaMETPOB U UX JI03; IMEeIECO00Pa3HOCTh MPOBEACHHUS MEPOIIPUATHH IO TTOBBI-
HIEHUIO Ka4eCTBa 3€pHa; BpeMs U criocoObl YOOPKH U T. 1.

B xadecTBe mpumepa HeaJanTHBHOTO MOIX0/Ia K arPOTEXHUKE MOYKHO MTPUBECTH
cnenytoue uudpel. B ciyuyae ceBa 03UMOM MILIEHUIIBI B HEAJANTUPOBAHHBINA ONTH-
MaJbHBIA CPOK, JAThl KOTOPOTO OIPEAENAIOTCS IMOTOIHBIMU YCIOBUSIMH OCEHH, a B
CPEIHEMHOTOJICTHUM KaJIeHJapHbIA ONTUMAaNIbHBINA Cpok (1 Aexamy OkTsOps) morepu
ypoxas 3epHa o Kpeimy moryt coctaButh OT 80 THIC. TOHH — MPU MOCEBE IMO3XKE
aJlalITUBHO-ONITUMAIBLHOTO CPOKa, 10 120 ThIC. TOHH — MPU TTOCEBE PAHBIIE 3TOTO CPO-
Ka. DTO CBUJIETEIHCTBYET O HECOOTBETCTBHH MPUMEHSIEMBIX (TPaJIUIIUOHHBIX) TEXHO-
JIOTUH HOBBIM DKOHOMUYECKUM TPEeOOBAaHUSAM K HUM U HEOOXOMUMOCTH UX 3aMEHBI HO-
BBIMU — aJIalITUBHBIMU, B KOTOPBIX pallMOHAIBHBIC MTapaMeTPhl BXOASAIINX B HUX dJIe-
MEHTOB YCTAHABJIMBAIOTCS MOCPEICTBOM HCIOJB30BAHMS OINEPATUBHOTO YIIPABICHUS
MMH, OCHOBBIBAIOIIETOCS Ha MaTEMaTHIECCKUX MOJCISIX U HMH(POPMAITMOHHBIX TEXHOJIO-
rusix. Pe3ynpTaTel TEXHOIOTHUECKOTO MPOrpecca B PaCTEHUEBOJICTBE CYIIIECTBEHHO 3a-
BUCAT HE TOJBKO OT MPHUPOAHBIX, arpoOMETEOPOSIOTHYCCKUX, IMOYBEHHBIX, MaTepH-
ANbHO-TEXHUYECKUX U DKOHOMHUYECKUX (DAKTOPOB, HO €lIE U OT KauecTBa yNpaBlIEHUs
MU, 0a3UPYIOUIErocs Ha MPOIECCe MPUHITHUS PElIeHUH, ¢ TOMOIIbIO KOTOPOTO aJiar-
TUPYIOTCSl K CKJIQJIBIBAIOIIMMCS YCIIOBUSM TapaMeTpbl arpoNpHUeMOB, OMPEICISIIOTCS
WX ONTHMalIbHbIE 3HaueHus. [IpeumyliecTBa aganTUpyeMoil TEXHOJIOTUH BhIPAIUBA-
HUS MIIEHUIIBI TIEPe]T TPAAUIIMOHHON 3aKII0YAI0TCS B CIAEAYIONMIEM: B aJITOPUTMBI TTPH -



13

HATUSA TEXHOJOTMYECKHUX PEIICHUU BKIIOYaeTcs WHpopmalus, KoTopas mo odbemy
3HAYUTENILHO MPEBOCXOANUT 3HAHUS OTAEIBHOI0 arpoOHOMa U MPENCTABIIAET COOO0M KO-
JIEKTUBHBIN OMBIT MHOTUX CHEIUATMCTOB Pa3HbIX 00JacTed 3HAaHUS, OTpaciel HayKH,
a Tak)Ke KOJMYECTBEHHBIE MOEINU MPOILIECCOB, OKA3bIBAIOUIUX BIUSHUE HA (HOPMHUPO-
BaHUE YPOXKasi; BOBMOXKHOCTb OBICTPOIl KOPPEKTUPOBKH aJTOPUTMOB MIPUHSATHUS pelie-
HUN B COOTBETCTBUU C BHOBb NOSBUBIICHCS HHPOpMaIMEl, KOTOPYI HEOOXOAMMO
YUUTBIBAaTh; UCKIIIOYAOTCS OIINOOYHbIE IEHCTBUS TEXHOJIOTa; 3HAUNTEIbHO YMEHbIIIA-
eTcsl CyObEeKTUBM3M IIPU BHIOOpE MapaMeTpOB KOMILIEKCA arpOTEXHUUECKUX MEPOIIPH-
aruid. Ho nelicTBUTENbHASI LIECHHOCTh ONEPAaTUBHOIO YIIPABJICHMS 3JIEMEHTAMU TEXHO-
JIOTUHU, WX aJalTUPOBAHMS U CEIbCKOXO3IMCTBEHHOIO MPEANPUSATHS MPOSIBISIETCS
TOJIBKO TOT/Ia, KOTAa OHO JIOBEAEHO HEMOCPEACTBEHHO A0 KaX10r0 KOHKPETHOTO MOJI,
Ha KOTOPOM BBIPAIIMBAETCS MIICHMIIA, C 00S3aTEIbHBIM YYETOM UMEIOUIUXCA OTPaHu-
YEHUI TEXHOJOTUYECKOT0, (PU3MUECKOro, OMOIOrHYEeCKOro, SJKOHOMUYECKOIO U Opra-
HU3ALMOHHOTO XapaKTepa.

buonorudeckas, skojgorudyeckas 1 SKOHOMUYECKast 3(PPEKTUBHOCTh ONEPATUB-
HOTO YIIPaBJIEHUSI TEXHOJIOTHUEH 3aBUCUT KaK OT OCOOCHHOCTEH pacTeHMid BO3/IeIbIBaC-
MOM KyJBTYphI, TAK U OT (PYHKIIHOHUPOBAHUS IPYTUX OMOIOTHYECKUX KOMIIOHEHTOB
¢uToLeHO3a ¢ UX crienu(pUKoi camopa3BuTus U camoperynauuu. [loaTomy TexHoreH-
Hble (DaKTOPbI — yIoOpeHue, MeCTULIU/IbI, OPOILIEHUE U JIP. JOKHBI pacCMaTpUBaThCs B
Ka4eCTBE Ba)XKHOTO, HO JIMIIb BCIIOMOTATEIBHOIO CPEACTBA YIIPABICHUS MPOTEKAOIIH -
MU B PACTEHHSIX U B arpolieHO3ax IpoLeccamMH, KOTOPOE HaIllpaBJIEHO HE Ha IO/IaBJie-
HUE U, TeM 0oJiee, He Ha pa3pylleHHEe €CTECTBEHHBIX OMOIOTHYECKUX CUCTEM, a Ha 00-
Jiee MOJHYI0 pean3aliio OMOJIOTHYECKOro MOTEHIMaNa KyIbTyPHBIX PACTEHUN U MO-
TEHLMaJa YCJIOBHM WX NpoU3pacTaHus. AJanTHBHAs HANpPaBIECHHOCTh yIpaBJICHYE-
CKUX PEIIECHUI B MPUMEHEHHUH 3JIEMEHTOB TEXHOJIOTMH BhIPAIIMBAHUS O3UMOM IMIIIEHU -
bl TO3BOJIUT O0see AP(HEKTUBHO, TPOU3BOJUTENBHO, PAlMOHATBHO MUCIOIb30BaTh pe-
CYPCHI OKpPY>KaIOIIeH cpeibl U SKOHOMUUYECKHUE, SIHEPreTUUECKUE, MaTepUaTIbHbIE CPE/I-
CTBa B MHTEpecax U Ha 0Jaro 4yenoBeka, rocyaapcTBa, He HAHOCA MPU ATOM HKOJIOTHYE-
CKOTO yIepoa.
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KOHTpOJII)HLIe BOIIPOCHI:

OxapakrepusyiiTe CnocCOOHOCTh PACTEHUH K aJlanTalliy Kak mposiBieHue Gopm Ha-
JEKHOCTH OMOJIOTHUYECKUX CHCTEM.

Onuiure mpolece aganTalyuyd PacCTEHUH KaK CUCTEMY pEaKlUid OpraHu3Ma Ha dK-
30r€HHOE BO3/ICMCTBUE B IMHAMHUKE OHTOI€HETUYECKOTO PA3BUTHSL.

Packpoiite CymHOCTB cTpecca Kak Harpy3Kd Ha OPTaHU3M CEJIbCKOXO3IMCTBEHHOTO
pactenus. OxapakTepu3yiTe 3HaYEHUE cTpecca JJis MPUCTOCOOISIEMOCTH pacTe-
HUN K HEOIAronpusiTHIM (haKTopam.

Onuiure KIMMaTu4eckue GakTophl CTpPecca MOJIEBbIX KYIbTYP.

OxapakTepusyiTe mouBeHHbIE (haKTOPhI CTPEcca MOJEBBIX KYIbTYD.
OxapakTepu3ylTe BUIbl AIANTALNK MTOJEBBIX KYJIBTYP K U3MEHEHHUIO YCIOBHM Cpe-
JTBI.

Oxapakrepu3yiTe MEXaHU3Mbl aJaNTallUH MOJEBBIX KYyJIbTYp K U3MEHEHHUIO YCIIO-
BUH CPEJIbI.

Onuiure XapakTep CTENEHb aJalTUBHO-KOMIICHCAIIMOHHOW aKTHBAlUU MPOIAYK-
TUBHOI'O KYIIIEHUs O3UMOM MIIEHHULIBI B OTBET HA CHUYKEHUE TYCTOTHI ITI0CEBA.
Onuiure XapakTep CTENEHb aJalTUBHO-KOMIIEHCAIIMOHHOW aKTHBAlUU MPOIYK-
THUBHOCTH KOJIOCA O3UMOM IIIEHUIbI B OTBET HA CHU>KEHUE T'yCTOThI IOCEBA.
OxapakTepusyiTe TMHAMUKY U3MEHEHHUSI CTPYKTYPhI U MPOIYKTUBHOCTUA O3UMOII-
HIEHUYHOTO arpo(uTOIEHO03a B COOTBETCTBUU C TYCTOTON CTOSHUS KYJBTYpPHBIX
pacTeHUM.

OxapakTepu3yrTe poib aJanTalMOHHbIX MEXAHU3MOB IOJEBBIX KYJIbTYpP B YIPaB-
JIEHUM arpOTEXHOJOTHUSIMH.
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Jleknus 1.2. IIpuHuMNbI ynpaBJieHusl ATaNTHBHO-JIAHIIIAPTHBIMH TOYHBIMHI
arpoTexHoJIOTUSIMH B PACTEHHEBOJICTBE
(2 gaca)
Bormpocsr:
1. TlepcrieKTHBBI aJaNTUBHOTO YIPABICHUS TEXHOJIOTUSIMHU BBIPAIIMBAHUS TOJEBBIX
KYJBTYD.
2. OO1ue MoHATHS U OCHOBHBIE AJIEMEHTHI CUCTEMBI TOUHBIX TEXHOJIOTUH B
HIOJIEBOJICTBE.
KoopaunatHoe oOecrieueHne TOYHBIX arpOTEXHOJIOTUI B PACTEHHUEBOJICTBE.
4. CpenctBa v METOJIbI OPTaHHU3AIIMN U 00PaOOTKH MPOCTPAHCTBEHHO
KOOPJAMHUPOBAHHON MH(POPMAIIUH.
5. Ipuntumnel nuddepeHITMPOBaHHOTO TPUMEHEHHS arpOTEXHUISCKUX TPUEMOB B
TOYHBIX TEXHOJIOTHI BBIPANTUBAHUS MTOJICBBIX KYJIBTYD.

(O8]

OnbIT IPUMEHEHUSI UHTEHCUBHBIX TEXHOJIOTHUI BhIPAIIMBAHUS MIIECHULIBI U JIPY -
TUX 3€PHOBBIX KYJbTYp IOKa3aj, YTO OHU, B CBOEH CyTH, BXOIAT B CYILIECTBEHHBIE
IPOTUBOPEYUS C NMO3HAHHBIMU BAKHEUIIMMU 3aKOHAMU KUBOM U HEKHUBOW MPHUPOJIBIL.
OTH TPOTUBOPEUYUSI UMEIOT CUCTEMHBIN, TOJITOBPEMEHHBIN, HEOIOJIUMBIN XapakTep U
BCJIEICTBUE ITOTO SIBJIIFOTCS 3HAYUTEIBHBIM MNPENATCTBUEM B PEIIEHUHU MPOJOBOJIb-
CTBEHHOM po0iemMbl. B cBsi3u ¢ O0IBIION 3aTPaTHOCTHI0O HEBO30OHOBIISIEMBIX YHEPTE-
THYECKUX U MATEPHAIBHBIX PECYPCOB, CYLIECTBEHHBIM 3arpsi3HEHUEM OKPYKaIOLIEH
MIPUPOAHOMN CPEAbl NECTULIUIAMU WHTEHCHUBHASI TEXHOJIOTHS, B TAKOW €€ MHTEpHIpeTa-
MM, 0OKa3aJ1aCh TYNTMKOBBIM HAIPABJICHUEM B PAa3BUTHH CEIIbCKOXO3AMCTBEHHON HAYKHU
Y TIPAKTUKHU U MIO3TOMY HYKJIAETCS HE TOJIBKO B CYLIECTBEHHOM COBEPIIEHCTBOBAHUH,
a Jlake B KOPEHHOM TEPECMOTPE €€ KOHIIENIMU. B CBsA3U ¢ 3TUM BO3HUKJIA HEOOXO/H -
MOCTh B KaU€CTBEHHO HOBBIX, MEHEE 3aTPaTHBIX, 00Jiee DKOJOTHYECKU OE€30IMaCHBIX
TEXHOJIOTUSX BBIPAIIUBAHUS TOJIEBBIX KYJIBTYP, KOTOphIE ObI MpeaycMaTpUBaIu ONTH-
MU3ALMI0 U TUQPEpPeHINAINI0 COCTABIAIONINX €€ 3JIEMEHTOB, T.€. aJIEKBATHYIO KOP-
PEKTHPOBKY, MOACTPAMBAHUE WX NAapaMETpPOB K MEHSIOIIMMCS MPUPOIHBIM U XO3ii-
CTBEHHBIM ycJIOBUSM. CO3/1JaHHE TAKMX TEXHOJOTHM BO3MOYKHO JIMIIb HA OCHOBE HUC-
MOJIb30BAHMS BCEOOIIETO MPUPOIHOTO CBOMCTBA MPHUCYIIETO BCEM JKHBBIM CYyIIIECTBAM
HaIlleld TUIAHEThI — aJallTUBHOCTH M BO3MOXKHOCTEH HMH(POPMAIIMOHHBIX TEXHOJIOTHI
JUTSL OTIEPATUBHOTO YIIPABJICHUS arpOTEXHOJIOTHYSCKUMH omnepanusiMu. CriocoOHOCTh
pacTeHU# K aJanTaiyyl CUATACTCS MPOsSBICHHUEM (POpPM HAIEKHOCTH OMOJIOTHYECKHIX
CUCTEM — OUOT€OIIEHO30B, MOMYJALNI, BUJIOB U OPraHU3MOB, pealu3alell ux ajarn-
TUBHOTO MOTEHI[MAJA B (PUIOTEHETUYECKUX U OHTOTEHETUUECKUX MU3MEHEHUSIX K YCII0-
BUSIM cpefsbl. [IposiBisgerca aganTanus KOMIUIEKCHO U CITY>KUT OCHOBOM BBIKHBAEMO-
CTH BHJIA B PE3KO MEHSIOIIMUXCS YCIOBUAX MECTOOOMTaHMS. AJanTalui0 TMPUHATO
MOJIpa3/IeNIATh Ha TEHETUYECKYI0, aKKJIMMaTU3alNIo0 U ObICTPYIO ajanTtanuio. [eHeru-
Yyeckasi — MPOUCXOAUT Ha MPOTSHKEHUH MHOTHX TOKOJICHHM, BKIIIOYAET B ce0s1 U MyTa-
U, AKKIUMaTH3alus — mpucyima (eHoTHUnrudeckoMy ypoBHIO. [IpucnocoOnenue
PACTUTENBHOTO OpraHU3Ma MPOUCXOIUT B mpejenax MHPOpMaluu, CoepKaleincs B
reHoMe. HeMe uieHHas apanranus CBsiz3aHa ¢ USMEHEHUSIMU B KOH(DOpPMAIIH MaKpOMO-
JIEKyJ, YPOBHEW aKTMBHOCTH MU Xapakrepa neuctBusi (pepMeHTOB, n3meHeHueM pH,
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KOHIICHTpAIMK MOHOB | Ap. OHa SABIAETCS MEPBON JTUHUEH 3aIUTHl OPTaHU3Ma OT HE-
OJaronpUATHOTO BIWSHUS BHEITHEH cpeabl M BMECTE ¢ aKKJIIMMaTu3amnue popmMupyet
NOHATHE YCTOMYMBOCTH OpraHW3Ma K BO3JCHCTBUAM (DAKTOPOB BHEIIHEH CpPEIbI.
Korma »Toii peakimym HEIOCTATOYHO, CIEAYIOT M3MEHEHHUS B IKCIPECCHH T'€HOB, BbI-
3BaHHBIE CIBUTOM YPOBHSI META0OJIMYECKUX MPOILECCOB WM T€HOTUIUYECKUE MOJIH-
¢dbukanuu B nmokosienusix. [Ipoliecc amantanuu MpeacTaBisieT CUCTEMY Peakluid opra-
HU3Ma Ha SK30T€HHOE BO3JIEHCTBUE B TMHAMUKE OHTOTC€HETHUUECKOTO Pa3BUTHS. AJar-
Tallys BBICIIUX PACTEHUN K aOMOTHYECKUM (paKTOpaM cpebl 00eCTieunBaeTCst MOCPE/I -
CTBOM JIBYX MEXaHU3MOB: M30€XKaHUS W TOJEPAaHTHOCTH. [IepBrIif mOCTUTAETCS pery-
JSIUEN pUTMa Pa3BUTHUS OPTaHU3Ma U MPOIOJDKUTEITLHOCTH TANlOB OHTOTeHe3a, Ghop-
MHPOBAaHUEM COOTBETCTBYIOIMUX MOP(OIOTHISCKUX TPU3HAKOB B HBOJIIOIHMOHHOM
mporiecce, a BTOPoi 00ecTeuynBaeT BRDKUBAHKUE PACTCHHH, MO3BOJISET BOCCTAHOBHTH
peaKkIuy, BBI3BAHHBIC CTPECCOM 3a CUET peraparioOHHBIX MporeccoB. [lepBoHavab-
Has peakKIusl PacCTUTEIBHOTO OpPTaHW3Ma Ha JIEHCTBHE JIFOOOTO SK30T€HHOTO (haKTopa
HampaBJicHa Ha MPEAOTBPAICHUE TTOBPEKICHUS KJICTOK, OPTaHOB, TKAHEH M, BEPOSIT-
HO, SIBJIIETCS] YHUBEPCAJIbHOM, XapaKTepu3yeTcs: ObICTPOil MOOMIHM3aluen Hecieugu-
YeCKMX 3aluTHBIX cucteM. [lepBas da3za peaxiuu, HazpiBaeMas (a3oi pa3apaxeHus,
XapaKTepU3yeTCsi OBICTPHIM OTKJIOHEHHWEM OT HOPMbI MHOTHX MapaMeTpPOB C MOCIEIY-
IOIIMM, YK€ HE TaKUM OBICTPBIM, BO3BpallieHneM kK Hopme. Cremyromias, 6oiee mpo-
JOJDKUTENbHAS (pa3a XapaKTepU3yeTCsl MOBPEKICHUAMH U JTUCKOOPAUHAIINEH Ha3BaH-
HBIX CUCTEM (ToMeocTa3a MeMOpaH, OPraHoOB, SHEPro3aBUCUMBIX peakuuii u 1ip.). Eciu
BO3JICHCTBHE DK30T€HHOTO (paKTOpa HE MPEBBINIACT JICTAIBHOTO MOPOTa, HACTYHaeT
(dhaza Hopmanuzauuu win gasa agantanuu. [Ipyu 3ToM MexaHU3MBbI ajanTaluy BKJIIOYa-
IOTCSI 3HAYUTENBHO TO3KE HACTYIUICHHS METaOONMYECKUX HapyIIeHWW. ApamTamus
pacTeHu# CBsA3aHa CO CHCIU(PUICCKUM BIMSHUEM (DAaKTOPOB BHEITHEH Cpelbl, KOTOPOE
OTIpeCISIETCS, C OJJHOW CTOPOHBI, X PAa3HOBHIHOCTBHIO, TI030M, JUIUTEILHOCTHIO BO3-
JCUCTBUSA, C IPYroi — OMOJIOTHYECKUMHU 0COOCHHOCTSIMH BHA, €r0 (DyHKIIMOHATIBHBIM
cocTosiHueM. [Ipu OTKJIOHEHHH YCIOBHM BHEIIHEW Cpellbl OT ONTUMAJIbHBIX 3HAYCHU
Ha pa3HbIX JTalax BEreTalluu OCYIIECTBIAECTCS CaMOPETyIUPOBaHUE MPOTYKIIMOHHOTO
npolecca, Kak OTJeIbHBIX PACTEHUMN, TaK U BCETO arpo(puTOIIEHO3a B II€JIOM, KOTOPOE
BBIPAKAETCS B 33JIEPKKE TEMIIOB POCTa U PEIYKIUU OTIACIBHBIX COCTABIISIONINX TIPO-
OyKTUBHOCTU. Kpome Toro, mpu 3TOM MPOUCXOAUT YaCTHYHAS KOMIICHCAIIUS HEO0CTa-
TOYHOCTH OJHMX COCTAaBIISIONIMX 3JIEMEHTOB BEITUYHHBI YPOXKas YBEITUUCHUEM KOJIH-
4yecTBa Apyrux. Tak, HampuMep, U3PEeKEHHOCTh MPOIYKTUBHOTO CTEOIECTOS MIIICHUIIBI
B OJIArOMPUSATHBIX YCIOBUSX MOXKET KOMIIEHCHUPOBATHCS TMOBBIIIIEHHOW KYCTHCTOCTBHIO
pacTeHul, 03€PHECHHOCTHIO KOJIOCA U BBITOJIHEHHOCTHIO 3€pHA, a HEJOCTAaTOUHAS 03€p-
HEHHOCTH KOJIOCA — MAccou 3epHa u T.I. [IprueM 3TH mporeccsl pacTIHYTHI 10 BpeMe-
HU BEreTalldy, YTO YCWJIMBACT aJalTallMOHHBIE BO3MOXXHOCTH pacTeHHUU. B ocHOBe
BCEX aQJANTAIlMOHHBIX BO3MOXKHOCTEH IMIIEHUYHOTO PACTEHUS JICKHUT BCEOOIIHA OHO-
JIOTUYECKHUM 3aKOH — KaXK/IbI )KUBOM OpPraHM3M JIOJKEH OCTaBUTH Mociie ceds (B Jro-
OBIX YCIIOBUSIX) KU3HECTTOCOOHOE MTOTOMCTBO.

Takum 00pa3zoMm, juisi ToBbIIEHUS d()PEKTUBHOCTU PACTEHUEBOACTBA HEOOXO-
JIUM TIEPEXOJ] K HOBBIM, a/IaITUBHBIM TEXHOJOTHSAM (BKIIIOUAIOIIUM B Ce0sl OrepaThB-
HOE yTMpaBlieHWE WX TapaMmeTrpamu), Oazupyrommumcs Ha AuddepeHIIMpOBaHHOM HC-
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MOJIb30BAHUM TPHUPOJIHBIX PECYPCOB, TEXHOTEHHBIX (PAKTOPOB M aJAlTUBHOIO MOTEH-
1uanga KylbTUBHUPYEMBIX BUJOB U COPTOB pacTeHUM. Takas TEXHOJIOTHUS HE MOXKET
OBITH MOCTOSIHHBIM, (DUKCUPOBAHHBIM, TO €CTh OJMH Pa3 CO3AaHHBIM MOCIEAOBATEIb-
HBIM TEPEYHEM arpoTeXHUYECKUX MPUEMOB M HX mnapameTpoB. OHHM JTOJKHBI H3Me-
HSTHCSA B 3aBUCHMOCTU HE TOJBKO OT YCJIOBUW BHEIIHEW Cpelbl, HO U OT SKOHOMHUYE-
CKOM CHUTyalluu Ha PbIHKE, @ arpOHOM JIOJDKEH YMETh IPUMEHATh UX B COOTBETCTBUU C
OTKJIOHEHHEM YCJIOBUN BEreTallud OT CPEAHHUX U ONTHUMAJbHBIX 3HAYEHUM, C yU4EeTOM
HSKOHOMHUYECKOTO COCTOSHUS npeanpusaTus. CymecTByronas k€ U NOBCEMECTHO LIM-
POKO MpUMeHsieMasi B COBPEMEHHOW arpOHOMHUU MPAaKTUKA OPUEHTALlMU Ha CPEIHEro-
JIOBYI0O HOPMY METEO3JIEMEHTA, KaK MPAaBHUJIO, HE SBISETCS PAalMOHAIBHON. AJanTUB-
Hasl HaIpaBJIEHHOCTh YNPABIEHYECKUX PELIEHUN B MPUMEHEHHH AJIEMEHTOB TEXHOJIO-
MU BBIPALIMBAHUS IOJIEBBIX KYJIBTYP MO3BOJUT Oojee 3PPEKTUBHO, MPOU3BOIUTEID-
HO, PalMOHAJIBHO HUCIOJIb30BATh PECYPChl OKPYKAKOIIEH Cpelbl U 3KOHOMHYECKUE,
SHEPreTUYecKre, MarepuagbHble CPEJICTBa B MHTEpPECax U Ha OJlaro yejaoBeKa, rocy-
JapCcTBa, HE HAHOCS MPHU 3TOM SKOJIOTHYECKOTo yiiepoa.

B arponomuu yTBepauics TEpMUH «TOYHOE 3eMIIENIETNE» U «TOUHOE (hepmep-
ctBO» («Precision Farmingy). HazBanue «TouHO€ celbCcKOe X034iCTBO» MPUIILIO K HAM
TaKK€ W3 HWHOCTPAHHOM TEPMHUHOJOTUM — OT AaHIJMICKOIO CJOBa «precision
agriculture». OHO ompenensieTcs ee Kak CelbCKOXO3SICTBEHHAs] CUCTEMAa MEHEKMEH-
Ta, OCHOBaHHAas HAa MH(POpPMAIMM M TEXHOJOTUAX JUId WACHTU(UKALWW, aHaIu3a U
yHOpaBICHUS C y4eTOM AUPPEpEeHINPOBAHHBIX TPOCTPAHCTBEHHBIX  BPEMEHHBIX 10Y-
BEHHBIX Bapualliii Ha OTJEJIBHO B3ATOM MOJE, JUIsi ONTHUMM3AINH 3aTPaT, OBBIIICHUS
YCTOWYMBOCTHU arpoli€HO30B U HKOJOTMYECKON CTaOMIBHOCTH MPOU3BOACTBA. [ 1aBHas
1€JIb TOYHOTO 3E€MJIEIETUS MIPU MTPOU3BOJICTBE CEJIbCKOXO35UCTBEHHBIX KYJIbTYP — MaK-
CUMU3ALMS ypOKasi, (PUHAHCOBBIX BBHITOJ U MUHHMM3ALUS BIOKEHUU KaluTasa, BO3-
JEICTBUSA Ha OKpy»Karolyto cpeay. OCHOBOM Hay4YHOW KOHIIEHIIMM TOYHOIO 3eMIIe/ie-
JUst SIBJISIFOTCSI PEICTABICHUS O CYIIECTBOBAHMM HEOJHOPOIHOCTEH B MpeieNiaX OHO-
ro noss. JlJig OLIeHKU U IETeKTUPOBAHUS 3TUX HEOAHOPOJHOCTEHN HCIONb3YIOT HOBEH -
M€ TEXHOJIOTUH, TAKUE KaK CHUCTeMbI I1o0anbHOro nosunuonuposanus (GPS, ITIO-
HACC), cnenmanbHble TaTYUKHU, a3POPOTOCHUMKH M CHUMKHU CO CITyTHHKOB, a TaKKe
CHeLMaJIbHBIE MpOrpaMMbl, pa3paboTaHHbIE s arpoMeHekMeHTa. IlomyueHHble
JaHHBIE IPUMEHSIOT JUIsl IUIAaHUPOBAHMSI [TOCEBA, pacueTa HOPM BHECEHUs yIOOpeHUit
U CPECTB 3alllUThl PACTeHMI, O0JIee TOYHOTO MpPECKa3aHusl yPOKaHHOCTH U (UHAH-
COBOTO IJITAHUPOBAHMSL.

TouHoe 3emyenenue — 3T0 KOMIUIEKCHAs! BBICOKOTEXHOJIIOTMYHASI CHCTEMA CEeJlb-
CKOXO3SIICTBEHHOTO MEHE/DKMEHTA, BKJIIOYArOIIas B ce0s TEXHOJIOTMH IJ100ajJbHOro
no3unnonuposanus (GPS], reorpaduueckue nnpopmannonnsie cucremsl (GIS], Tex-
Hosiorun oneHku ypoxaiHoctu (Yield Monitor Technologies), mepemeHHOTO HOP-
mupoBanusi (Variable Rate Technology), aucTaHIMOHHOTO 30HIUPOBAHUS 3EMIIH
(33) u HampaBieHHas Ha MOJy4YE€HHUE MAKCUMaJIbHOTO 00beMa KaueCTBEHHOW M Hau-
Oosee JenIeBoOil CeNbCKOXO3IUCTBEHHOW MPOAYKIIMU C YYETOM HOPM HKOJOTUYECKOM
6e3omacHOCTH. B 3aBUCHUMOCTH OT BpEMEHHOTO COOTHOIIEHUSI MEX1y cOopom nHDOP-
Maluy U MPUMEHEHUEM COOTBETCTBYIOIIUX arpOTEXHUUYECKUX MEPONPUATUI pa3nuya-
I0T: — JByXdTanmHbie moaxoabl (offline) wim moaxonbl Ha OCHOBE KapTUPOBAHUS; — O -
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HOATaIHbIE MOAX0Abl (online) WM MOAXOABI C MPUHSATUEM pEIICHUNH B pealbHOM
Macitabe BpemeHu («real-timey») WM CeHCOpPHBbIE MOAXO/bI; — pa3InyHble KOMOMHA-
IIUM OJTHO- U JIBYXATAIHBIX MOAXOJIOB WJIU CEHCOPHBINA MOAXOJ C MOACPKKONW KapTH-
poBaHueM (map overlay).

[mob6anbuast HaBuranmonHasi cnytHukoBas cuctema (THCC) mpennasHaueHa
IUTSL ONIPENENIEHUS] TPOCTPAHCTBEHHBIX KOOPAMHAT, COCTABISIOIINX BEKTOPBI CKOPOCTHU
JIBUKEHHSI, TTOMPABKU MMOKa3aHUI YaCOB U CKOPOCTH MU3MEHEHMS MMOKa3aHUIl 4acoB MO-
Tpeburens B JIFOOOW TOYKE HAa MOBEPXHOCTH 3€MJIM, aKBaTOpuM MHPOBOTO OKeaHa,
BO3/YIIHOTO U OKOJIO3EMHOIO0 KOCMHYECKOIO MPOCTpaHCTBa. bazoBbIM MeTOIOM ompe-
JIeJICHUsI KOOPJIMHAT SBIISIETCSL BblUMCIeHUE paccrosHus oT GPS-npuemuuka no
HECKOJIbKUX CITyTHUKOB, PACIIOJIOKEHUE KOTOPBIX cuuTaeTcs u3BecTHbiM. GPS-nipuem-
HUK OIPENIEISIET CBOE MOJIOKEHHE B TEOPETHUECKOM TPEXMEPHOU CUCTEME KOOPAUHAT
(x-y-z], 3aTeM 3TH 3HaYEHUSI KOHBEPTUPYIOTCS B KOOPIUHATHI ITUPOTHI, JTOJTOTHI U BBI-
COThI HaJ ypoBHEM Mops. [I0CTOSHHO OTCleXUBasi CBOE MECTOMNOJIOKEHUE B TEUECHUE
HEKOTOporo BpeMeHu, GPS-npueMHUK MOXET paccuuTaTh CKOPOCTh M HaIlpaBJiCHUE
nBuxkeHus. [ obecrnieyeHus: TOUHOCTH BBIYMCICHUH MOTYYEHHBINM CUTHAN CIyTHHUKA
JOJKEH KOPPEKTUPOBATHCS C MOMOIIBI0 AU(depeHIInaTbHOM CUCTEMBI TO3UITUOHUPO-
Banuss (DGPS). C nomompio nuddepeHnnpoBaHHOTO KOPPEKIIMOHHOTO CHUTHAja
ycrpansercs 6oiee 90% morpemHocTeii, BO3HUKAIOMIUX B Pe3y/IbTare BIUSHHUS aTMO-
chepsl 3emiid Ha CIIyTHUKOBBIN curHaj. B HacTosIiee BpeMs CyIEeCTBYIOT IUPOKO-
30HHBIC, PETHOHANBHBIC W JIOKaNbHBbIC AU(depeHIInaIbHbIE CUCTEMBI CITyTHHUKOBOM
HaBHUTAIMU. B MHUpe pactpocTpaHeHbI CIEAYIOMNE CUCTEMBI TU(depeHITHATHHBIX T10-
npaBok: amepukanckass WAAS, esponerickags EGNOS, smouckne MSAS n QZSS, un-
nuiickass GAGAN. DTu CUCTEMBI HCIIOJIB3YIOT T€OCTALIMOHAPHBIE CITyTHUKY JIJIs IEPE-
Jla4y TOMPABOK BCEM MOTPEOUTENSAM, HAXOAAIMMCS B 30HE UX MOKpbITH (2000-5000
kM2). /Inanazon paboueil 30HBI peruoHanbHBIX cucteM coctapiser oT 400 go 2000
kM2. JIokanbHBIE CUCTEMBI UMEIOT MaKCUMaJIbHBIN paauyc aeicteus S0-200 km. Cep-
Bucbl DGPS yclIOBHO MOXHO pa3feiauTh HA JIBa TUIIA: HA3€MHBIM M CITyTHUKOBBIN.
OnHu B CcBOIO OYepeapr MOTYT ObITh OecriaTHbIMU U TiaTHeIMH. Ha tepputopuun Poc-
CUU OCHOBHBIMHU BHJAMH CITyTHHUKOBBIX O€CIUIaTHBIX TU((PEpeHINATBbHBIX MOMPABOK
apisitorest cucteMbl: EGNOS (Tonbko eBpormeiickas Tepputopusi Poccuu, He BKIIOUast
KOxupiii denepanbubiii okpyr u IloBomkbe), obecrneunBaroiasi TOUHOCTh pajgnuyca
neiictusa 40-50 cm; StarFire 1 (pupma John Deere) paboraer Tonpko ¢ (prpMeHHBIM
00opyAOBaHUEM U 00eCIIeYnBAET TOUHOCTH 35 cM. CpeH MIIaTHBIX CUCTEM KOPPEKIIHH
clenyeT OTMETUTh CIyTHUKOBBIE AudPepeHmansubie cepBuckl Omnistar, mpeaycmar-
pUBaIOIIME HECKOJIbKO BUAOB mompaBok: Omnistar VBS ¢ Tounocteio 15-20 cwm,
Omnistar HP/XP — 8-10 cm, a Taxxke StarFire 2 — 10-18 cm. K mimarHeIM HazeMHBIM
nornpaBkam oTHOCAT cucTteMbl RTCM u RTK, no3Bosnsitonine 106uthest TouHoCcTH S0 1
2...5 cm cootBerctBeHHO. i RTK-pexxuma TpeOyroTcs ABa crelUain3upOBaHHBIX
GPS-npuemuuka u n8a paauomoneMa. OauH NPUEMHHUK, SIBISISICH 0a30BOM CTaHIIMEH,
nepenaeT MOMpaBKy B BUJE COOOIICHHS MOABMXKHOMY IMpueMHUKY. O0a mpueMHUKa
MOJTy4aloT JOTNOJHUTENbHbIe AaHHbIe co GPS-cnyTHHKOB 1o kanamy L2, 4To cmoco6-
CTBYET MOBBIIICHUIO TOYHOCTU. Takue MONpaBKH MEPENAOTCA MO paJuOKaHAIy B pa-
auyce 11 kM oT 6a30BOI CTAHIIMK M OTPAHUYUBAIOTCS MOITHOCTBIO MEePEAaTINKa U pe-
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abepom MecTHOCTU. [TompaBku, KoTOpbhie (OPMHUPYIOTCS CHEIUATBHBIM MPOTPaMM-
HbIM oOecrnieueHueM, BCTpoeHHbIM B GPS-mpueMHHK, Ha3bIBalOTCS BHYTPEHHUMU.
OHH croCOOCTBYIOT TOUHOCTH JBUKEHHUS CUTHAJIOB T10 MapajuiebHBIM psiiam ot 20 10
30 cm. Iyt 3TUX MOMPAaBOK XapaKTEPeH TaK Ha3bIBAEMbBIN «JIpeii(h» MO3UIMH (CHUXKE-
HUE TOYHOCTU C TE€YCHUEM BPEMEHH), KOTOPBIN YCTPaHSIETCS C MOMOIIbIO MepUOInYe-
CKOM KOppeKIuu 0a30BOM JTUHUMU.

['eonndopmaImoHHbie TEXHOJIOTUU — 3TO COBOKYIMHOCTH NMPUEMOB, CITIOCOO0OB U
METOJIOB TPUMEHEHUS IPOTPAMMHO-TEXHUYECKHUX CPEICTB 0OPabOTKU U Mepeaadu UH-
dbopmanmu, MO3BOJISIONINX PEaTn30BaTh (PYHKIIMOHAIBLHBIE BOBMOXHOCTH T€OMHMOP-
MaIlMOHHBIX cucTeM. OHU BKIIIOYAIOT: METO/Ibl TUCTAHIIMOHHOTO 30HIUPOBAHUSI 3€MIIU
(133), cucremnl ynpasienus: 6azamu nanubix (CYB/I), cuctemMbl 1100aibHOTO MO3M-
uuonupoBanust (GPS), MeTtoabl aHanu3a, UHTEPHET-TEXHOJIOTUU, CUCTEMbI KapTorpa-
(bupoBaHus, METOJbI HUPPOBOK 00pabOTKU M300pakeHui. ['eonHpOpMallMOHHBIE TEX-
HOJIOTUW TPUMEHSIOTCS 111 COCTABJIEHUSI TEMAaTUYECKUX KapT XO3AMCTBA, TaKUX KaK
KapThl UCTIOJIB30BAHUS 3€MEJIb, YKIIOHOB TEPPUTOPUHU U IKCIIO3UIUNA CKIOHOB, KJIUMa-
TUYECKUX U TUJIPOJIOTUYECKHUX YCIIOBUM, TUIIOB U XapaKTEPUCTUK IOYB, arpOXUMHUYE-
CKUX JaHHBIX, TEKYIIETO0 COCTOSTHUSI paCTEeHUH, yposkaiiHOCTH U Jip. Ha ocHoBe aHamm-
3a JAHHBIX, IPEACTABICHHBIX HA MEPEUMCICHHBIX KapTaX, OCYLIECTBIISIETCS OLICHKA
arpoKJIMMATHYECKUX YCIOBUHM JAaHHOTO XO35HCTBA, HEOOXOIMMOCTH BHECEHUS y00pe-
HUH U BO3MOXXHOCTH BBIPAIMBAHUS KOHKPETHOW CEJILCKOXO3SMCTBEHHOW KYJIBTYPHI.
Oo6s13aTenbHBIMU MOTYIsIMU TeorHpopMarmoHHou cuctembl (ITMC) sBnstorcs: rpadu-
YecKue M TeMaTtndeckue 0a3bl NaHHBIX; MpeoOpa3oBaHUE CUCTEM KOOPIWHAT U TPaHC-
dbopmanusa kaprorpaduuecKux MPOEKIUA; CUCTEMA YNPABICHUS, aHAIU3a U MOJIEIH-
pOBaHUsI, CUCTEMa BBIBOJIA M MPEJCTABICHUS JIaHHBIX; B3aUMOJICHCTBUE C MOJb30Ba-
TEJIEM.

OCHOBHBIM MCTOUHUKOM HH(OpMALIUK JJIsI COCTABJIEHHUS MTPOTHO30B YPOKAMHO-
CTH CIyXaT pe3yJbTaTbl MOJIEBbIX 00CIEAOBAHUM COCTOSIHUSA MOCEBOB CEIbCKOXO35H -
CTBEHHBIX KYJIBTYp U ONpPECIICHUE YPOKAHHOCTH Ha OTAENbHBIX Y4acTKaX MoJs ¢ 00s-
3areabHON reorpauyeckol MPUBA3KOW MONYYEHHBIX JaHHbIX. [lonmydeHHyIO KapTy
UCIIONIB3YIOT JIJISL BBISIBJICHUS MPOOJEMHBIX 30H U HEPABHOMEPHOCTHU paCIpeIeiICHUs
ypokasi B TipefiesiaX ImoJis, onpeaesieHuss HeoOX0IMMOro KOJIMUeCTBa MTOYBEHHBIX TTPOO
MIPU TIOCJIETYIONIEM arpOXUMHUUYECKOM 00CTIe0OBaHUH, UCCIEIOBAHMS TIPUYUH CHIKE-
HUS YPOKAWHOCTU (IePUITUT MUTATEITHHBIX BEIIECTB, YIJIOTHCHHUE TOYBHI, 3apayKeH-
HOCTb COPHSIKAMH W Jp.), IPUHSITUS arpPOHOMUYECKUX U yIPABICHUYECKUX PEIICHUMH,
PKOHOMUYECKOUN oleHku. Ha xapre MOXXHO 0TOOpa3suTh MH(GOPMALMIO O BIAXKHOCTH
3epHa, CKOPOCTH U MyTH JIBH>KEHUSI KoMOaiiHa u jip. [lo JaHHBIM KOMITBIOTEPHOTO MO-
HUTOPUHIA YPOKaHOCTU COCTABJISIOT IUIAH arpOXMMHUYECKOro 00CiieIoOBaHus MOJIEH,
Ha OCHOBAaHUHU KOTOPOTO OCYIIECTBISIOT U (HepeHInpOBAaHHOE BHECEHUE yA0OpEeHUI
U TIPOBOJISAT 00pabOTKY XUMUUECKUMHU CPEJICTBAMH 3aIlUTHl PACTECHUH.

JuctanumonHoe 3oHaupoBanue 3emiu B arpapusix I'MC ocHoBomonararommumu
JTAHHBIMU SIBJISIFOTCS KapThl Ttosiert Macmtada 1:10 000. DTu kapThl MOTYT CO3/1aBaThCs
C UCIIOJIb30BAHUEM PA3JIUYHBIX TEXHUUYECKUX U MTPOTPAMMHBIX CPEACTB. MaKCUMaIbHO
TOYHOE W TOJIHOE MPEJICTABICHUE O CEIbCKOXO3SIMICTBEHHBIX YTOABSX MOXXHO TOJY-
YUTh C TOMOILBIO HMCIOJIb30BAaHUS JIAHHBIX JAUCTAHIIMOHHOTO 30HJIUPOBAaHUS 3EMIIU
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(133). OTa TexHosnorus mo3BOJIAET MONIyYaTb UHPOPMALUIO O TOBEPXHOCTU 3€MIIU U
00BbEKTax, pacloJOKEHHbIX Ha Hell, aTMocdepe, OKkeaHax, BEpXHEM CJI0€ 3€MHOM KOPBI
OECKOHTAKTHBIMU METOAAMH, KOTJla PErUCTPUPYIOUIUI MPUOOP yAaleH OT 00bEKTa Uc-
CJIEIOBAaHUM Ha 3HAYUTENIbHOE paccTosHue. OOuel (hu3ndeckoil OCHOBOM AMCTaHIIH -
OHHOTO 30HJUPOBAHMS SABISETCS (PyHKIMOHATIbHAS 3aBUCUMOCTh MEXKIY 3aperucTpH-
POBaHHBIMH TTapaMeTpaMu COOCTBEHHOTO WUJIM OTPAXKEHHOTO M3ITy4YeHHUsS 00BEKTa, €ro
OroreoPU3NYECKUMHU XapaKTEPUCTUKAMH U TPOCTPAHCTBEHHBIM MookeHueM. CyThb
METO/Ia 3aKJIIOYAETCSl B UHTEPIPETAMU PE3YJIbTaTOB U3MEPEHUS 3JIEKTPOMATrHUTHOIO
U3Ty4YEHUS, KOTOPOE OTPaXKaeTcs MO0 U3IydaeTcss 0ObEKTOM U PErHUCTPUPYETCS B He-
KOTOPOW YAAJIEHHOW OT HETO TOYKE MPOCTPAHCTBA. MeToabl NTHUCTAHIIMOHHOTO 30H/M-
pPOBaHUsI OCHOBaHbI HA MPUMEHEHUHN CEHCOPOB, KOTOPbIE PAa3MEILIEHbI HA KOCMUYECKHUX
anmnaparax M IpeIHa3HayeHbl JJIs PErucTPaldH 3JIEKTPOMArHUTHOTO HM3JIy4Y€HUS B
dbopmarax, CymiecTBEHHO 0oJjiee MPUCTIOCOOIEHHBIX i HMUGPOBON 00padOTKU, U B
0osiee MUPOKOM JMANa3oHE 3JIEKTPOMATHUTHOTO CIEKTpa. B OGOJIBIIMHCTBE METOAOB
33 ucnonb3yoT uHGpaKpacHbI AMANa30H OTPAKEHHOIO W3JIyYEHHs, TEIUIOBON WH-
(dbpakpacHblil U paguoauana3zoH IEKTPOMArHUTHOTO crekrpa. OCHOBOMOJIAraroIIIM
METOJIOM JIMCTAHIIMOHHOTO 30HAUPOBAHUS SBIISETCS A3POKOCMHUYECKOE 30HIMPOBAHHE,
OCHOBAHHOE€ Ha KCIIOJIb30BAaHUHU a3POKOCMUUYECKUX CHUMKOB. DTO JIByMEpHOE n300pa-
KEHHE pealbHbIX 0OBEKTOB, KOTOPOE IMOJYUYEHO MO ONPEAEeIEHHBIM I€OMETPUUECKUM
U paguoOMETpUUecKuM ((HOTOMETPUYECKMM) 3aKOHAM IyTeM JUCTAHIIMOHHOW pETrH-
CTpamuu SIPKOCTH 0OBEKTOB, MIPEIHAZHAUCHO TSI UCCIICIOBAHUS BUAMMBIX U CKPBITHIX
OOBEKTOB, SIBIICHUN U MPOLECCOB OKPYKAIOUIETO MUPA, a TAKKe AJIS ONMpPEeICHUs X
MIPOCTPAHCTBEHHOIO MOJNIOKEeHHs. s obOecrneueHuss MHMOPMALMOHHON MOIJIEPKKU
pabotel MuHcenbxo3a Poccun co3mana cucreMa AMCTaHIIMOHHOTO MOHHMTOPHHIA 3€-
Menb arponpomsinuieHHoro komiuiekca (CAM3 ATIK). Ona npegna3znadyena st c6o-
pa, 00pabOTKK M MHTEpIpeTalMi JaHHBIX CIIyTHUKOBBIX cucteM J[33, MOHUTOpUHTa
OCHOBHBIX MapaMETPOB 3€MJICTIONB30BAHUS, OLEHKH YCIOBUNA U AUHAMUKUA Pa3BUTHUSA
CEIbCKOXO3SMCTBEHHBIX KYJIBTYp, MPOTHO3a ypoXkass B OCHOBHBIX 3€pPHOCEIONIUX
pernonax Poccun.

HuddepennmpoBaHHoe BHECEHHE MarepHayioB. TexHosoruto auddepeHupo-
BAaHHOTO BHECEHUSI MAaTE€PUAJIOB IPUMEHSIOT B OCHOBHOM MPH TAKUX TEXHOJIOTMYECKHUX
omnepalusix, Kak BHECEHUE yIOOpEHHI U CPeACTB 3alluThl pacTeHuil. CormacHo 3Toi
TEXHOJIOTUU TMPEAyCMaTPUBAETCS KOPPEKTUPOBKA HOPMbI BHECEHUSI MUTATEIIbHBIX Be-
IIECTB M CPEJICTB 3aLIUThl PACTEHUI B 3aBUCUMOCTH OT CUTYAllMH HA KaKJIOM OTIENb-
HOM y4YacTKe moJsis. TpaguuuoHHas TEXHOJOTHs IMpEArnonaraeT BHECEHHE OIHOM
YCpPEAHEHHOM J103bI YI0OpEeHUit [yisl Bcero 00padaThiBaeMOro mnojsi, 6e3 yuera ocoOeH-
HOCTEH penibeda, TOYBEHHOTO MOKPOBA, MOKa3arejed OCBEUIEHHOCTH, TEMIEPATypPbl
MOYBbI, HEOOXOJUMOTO KOJIMYECTBA BJIaru, MUHEPAIbHBIX U OPIrAaHUYECKUX BEIIECTB Ha
KaxaoM yudactke. COBpeMEHHbIE CIIOCOObl BHECEHUS YIOOPEHUM JOMKHBI YIOBIETBO-
pATH TpeOOBaHUSM JKOJIOTMYECKOW O€30MacHOCTH, OOecleyrBaTb TOYHOE BHECEHUE
TpebyeMoii 1036l yIOOpPEHHs B 3aBUCUMOCTH OT Pa3IMYHBIX arpo(@U3nYeCcKux, arpoxu-
MUYECKHX, (PUTOCAHUTAPHBIX W JPYTUX I[IOKa3areled, XapakTEpHBIX JUIsl STOTO
ydyactka. B HambonbIie creneHu 3TuM TpeOOBaHUSAM OTBeYaeT TexHoyorus audde-
PEHIIMPOBAHHOTO BHECEHHs yIOOPEHUH, KOTOpas SIBISIETCS OCHOBHBIM CTPYKTYpPHBIM
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AJIIEMEHTOM TOYHOIO 3emuiefenus. Pabora mo JaHHON TEXHOJOTUU OCYILIECTBISETCS B
JIBYX OCHOBHBIX pekumax: online (pexxum peanbHoro Bpemenu) u offline (Ha ocHoBe
roTOBOM KapThl noJist). K nmpenmMyiecTBaM TEXHOJIOTUU TOYHOTO 3eMJIECNINS OTHOCUT-
Csl BO3MOXKHOCTD DJIEKTPOHHOM 3alUCH M XpaHeHUs] HHGOPMallUU MO UCTOPHUH MPOBE-
JICHUS TIOJIEBBIX PabOT M ypOXKaeB, YTO MOMOTAaeT KaK MpU MOCIEAYIOIIEM MPUHITHH
pELIEHUI, TaK U MPU COCTABIEHUHU OTUYETHOCTH O MPOU3BOJCTBEHHOM IIUKIIE. B pexu-
Mme offline mpegycMarpuBaeTcs npeaBapUTEIbHOE MPOBEICHUE arpOXUMUYECKOTO 00-
CJIEZIOBAHHUS U CO3/aHUS KapT 0OECIIEUEHHOCTH MOYBHI JIEMEHTaMH MUTAHUS, Ha KOTO-
PBIX HAISAHO NPEJICTABICHO PACIPEACIICHHE MO IUIOMIAAN OISl IPOCTPAHCTBEHHO
0OYCJIOBJICHHBIX JJIEMEHTOB MHUTAHUA, UX HEOJHOPOJHOE KOJUYECTBEHHOE COAepka-
HUE.

Ha ocHoBe ananu3a MHQOpMaUU KapTUPOBAHUS MOJEH PAacCCUUTHIBAIOT J103bI
BHOCHUMBIX MUHEPAIbHBIX yI10OpeHUi B (pU3nYecKkoM Bece MO IJIaHUPYEMBII ypoxKaii
Ha KKJIOM Y4YacTKe IMOJIsl M CO3AAI0T KapTy-3aaanue s quddepeHunpoBaHHOTO BHE-
ceHusi ynoopenuii. E€ nepeHocsaT Ha HocuTesne UHPOpMALMKU B OOPTOBOM KOMITBIOTED
CEJIbCKOXO3AMCTBEHHON TEXHUKH, OcHameHHoW GPS-npuemuuxkom. Ilpu aBuxeHuun
TpPaKTOpa IO MO0 OOPTOBOM KOMIBIOTEP CUUTHIBAET C YMII-KAPTHI MHPOPMAIUIO O
BHECEHUU HEOOXOJUMOW J103bl YIOOPEHHH, COOTBETCTBYIOIIYI0O MECTY HaXOXKIACHMS,
MOJIaeT CHTHAJ Ha KOHTPOJUIEP MAIlUHBI sl BHeceHus ynoOpenumii. I[locnemnuii B
CBOIO OYE€pPE/Ib, ITOJIYYUB CUTHAJI, BEICTABIISIET HA paclpeaesInTeNe YI0OpEHH HYKHYIO
no3y. B aTom pexxume ynoOHO BHOCUTH OCHOBHOE ynoOpenue. B pexxume online, koTo-
pBIi OOBIYHO KCTIONB3YIOT AJISl MOJKOPMKH PACTeHHM, 103a yAOOpEHUN pacCUUThIBAET-
Csl HEMOCPEICTBEHHO BO BPEMSI ONEPALIMH 32 OJUH IIPOXOJl TEXHUKH 1O noito. CeHcop-
HbI€ JIATYMKHA B PEAJbHOM BPEMEHH OIPENEISAIOT OCHOBHBIE MapaMeTpbl COCTOSHUS
MOYB, TJIOTHOCTh TPABOCTOSl U €r0 >KU3HECHOCOOHOCTh, COAEPKAHHE XJIOpouiia B
JUCTBAX U Ouomaccy pacrenuil. Mudopmanus nepegaercss Ha OOPTOBOM KOMIIBIOTEP
TPaKTOpa, YHPABISAIOIIETO TO3UPYIOIIEH CUCTEeMOW MallWHBI JJIsi BHECEHMs yo0pe-
Huil. C MOMOIIBIO COOTBETCTBYIOIIETO MPOrPAaMMHOIO 00ECIEUeHUs] TPOUCXOAUT 00-
paboTKa JaHHBIX, MOCIE YeTr0 OMpPENESIOTCS HEOOXOAUMbIE AJI1 BHECEHUS 03Bl YAO-
OpeHull U TOCBhUIAETCS CUTHAJ Ha KOHTPOJUIEP MO TOM KE CXEME, YTO M B PEKUME
offline.

OcHoBHas1 yyeOHas JuTeparypa:

1. ApantuBHOE pacTeHHEBOACTBO : yueOHoe nocodue / B.H. Haymkun, A.C. Ctynus,
H.A. Jlonaues [u ap.]. — Cankr-IletepOypr : Jlanb, 2018. — 356 ¢. — Pexum no-
ctyna. — URL: https://e.lanbook.com/book/102232 . — ISBN 978-5-8114-2868-
7. — TexcT : 3IIEKTPOHHBIN.

2. Kyxosckuit, O.U. T'eounpopmannonusie cuctemol / O.U. Kykockuit. — Tomck :
Onp Konrtent, 2014. — 130 c. : cxem., wi. — Pexxum nmocryma — URL: http://
biblioclub.ru/index.php?page=book&id=480499 . — bubauorp.: c. 125-126. —
ISBN 978-5-4332-0194-1. — TekcT : 31€KTPOHHBIIA.

3. Tpydmsk, E.B. Tounoe 3emnenenue : yueoHoe nocooue / E.B. Tpydunsx, E.WN. Tpy-
ownuH. — 2-e u3n., crep. — Cankr-IletepOypr : Jlanb, 2019. — 376 ¢. — Pexum
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noctyna. — URL: https://e.lanbook.com/book/122186 . — ISBN 978-5-8114-
4580-6. — TeKcT : 2IEKTPOHHBIN.

JononHnTenbHAsA y4eOHAs JJUTepaTypa:

. Arpoxumudeckoe 00cCieIoBaHNE U MOHUTOPHUHT MMOYBEHHOTO T1ofopoaus / B.B.
Arees, JI.C. I'op6atko, A.W. ITogkomsun, O.10. Jlo6ankosa. — CtaBponosb : CtaB-
POMOJIbCKUI TOCYIAPCTBEHHBIN arpapHblil yHuBepcurert, 2012. — 352 c. — Pexxum
noctyna: — URL: http:/biblioclub.ru/

. Teomndpopmaruka [TekcT] : yueOnuk 11 ctyaeHToB By30B / MI'Y um. M. B. Jlomo-
HocoBa ; penl. B. C. TukyHoB. - M. : Akanemus, 2005. - 477, 2 c. : ui., 1B.1JI., Kap-
Thl. - ISBN 5-7695-1924-X

. 3amura pactenuii / JL.I. Koroteko, E.B. Crpenkosa, II.A. Cackeuuy, I0.A. Mu-
peHkoB. — Munck : PUIIO, 2016. — 340 c. : un. — Pexxum poctyna — URL: http://
biblioclub.ru/index.php?page=book&1d=463346 . — bubmuorp.: c¢. 317-320. —
ISBN 978-985-503-583-2. — TekcT : 31€KTPOHHBII.

. Kuprommn, B.U. Arporexnonoruu : yueonuk / B.U. Kuprommn, C.B. Kupromus.
— Casnkr-IletepOypr : Jlanp, 2015. — 464 c. — Pexum goctyma: — URL:
https://e.lanbook.com/book/64331 — ISBN 978-5-8114-1889-3. — TekcT : amnek-
TPOHHBIM.

. Kuprommn, B.1. Knaccudukanus oy 1 arpo3KoI0ru4eckas TUIIOJIOTHS 3eMeTb :
yaeOHnoe nocodue / B.. Kuprommn. — 2-e u3a., crep. — Cankr-IletepOypr :
Jlanw, 2016. — 288 c. — Pexxnm moctyma. — URL: https://e.lanbook.com/book/
71751 . — ISBN 978-5-8114-1097-2. — TeKcT : 31€KTPOHHBI.

. Haymxun, B.H. PernonanbHoe pacrenneBoAcTBo : yueObHoe nocobue / B.H. Haym-
kuH, A.C. Ctynun, A.H. KprokoB. — Cankr-IlerepOypr : Jlans, 2017. — 440 ¢c. —
Pexum noctyma. — URL: https://e.lanbook.com/book/90064 . — ISBN 978-5-
8114-2300-2. — TeKcT : 3IEKTPOHHBIN.

. OCHOBBI TPOrPAMMUPOBAHUSI YPOKAEB CEIBCKOX03SIMCTBEHHBIX KylIbTyp / B.B.
Arees, A.H. Ecaynxko, O.1O. Jlo6ankoBa u 1ip. — 5-€ u3l., nepepad. u gom. — Cras-
pomonb : Arpyc, 2014. — 200 c. : un. — Pexxum goctyna. — URL: http://
biblioclub.ru/index.php?page=book&id=277409 . — ISBN 978-5-9596-0771-5. —
TeKcT : 3JIEKTPOHHBIN.

KOHTpOJII)HLIe BOIIPOCHI:

. OxapakTepusyiTe aKkTyaJlbHOCTh W TEpPCIEKTUBBl HCMOJIB30BAHUS TMPUHIIUIIOB
aJalTUBHOTO YIIPaBJICHUS TEXHOJIOTUSIMH BhIPAIIMBAHUS MTOJIEBBIX KYIBTYP.

. MI3710%MTE OCHOBHBIE MTOHATHSI CUCTEMbI TOYHBIX TEXHOJIOTMH B MOJIEBOJICTRBE.

. HazoBuTe u onuimTe OCHOBHBIE AJIEMEHThI CUCTEMbI TOUYHBIX TEXHOJIOTHN B pacTe-
HHUEBOJICTRBE.

. OxapaxrepusyiTe 3HaU€HHE IIOOATBbHBIX HABUTAIIMOHHBIX CITYTHHUKOBBIX CHCTEM
(THCC) nns koopAMHATHOTO 00ECTICYSHUS] TOYHBIX arpOTEXHOJIOTHHA.

. M3noxute 001IMEe MPUHIUIBI TOCTPOCHUS U OCHOBBI PAaOOTHI IMIOOAIBHBIX HABUTA-
[IMOHHBIX CITyTHUKOBBIX CUCTEM.


http://biblioclub.ru/
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YKaXuTe U 0OXapaKTEPU3YHUTE UCTOUHUKU ITOIPEIIHOCTEN NTO3UIMOHUPOBAHUSA C T10-
MOILIbIO TII00ANbHBIX HABUTAIIMOHHBIX CITYTHUKOBBIX CHCTEM.

OnumuTe MyTd U TEXHUYECKUE CPENICTBA MOBBIIICHUS] TOYHOCTH MO3UI[MOHUPOBA-
HUSl TPAKTOPHBIX arperaroB M MallWH B IIOJIEBOJACTBE Ha OCHOBE KOOPAMHATHBIX
JAHHBIX CUCTEM CIIyTHUKOBOM HaBHUTALMU.

Oxapakrepusyiite reonHGOpMaIMOHHbIE TEXHOJIOTUN KaK CPEACTBO 0O0OOIICHUS U
00pabOTKH MPOCTPAHCTBEHHON MH(OpPMALIUK B ABYX3TAIIHBIX TOYHBIX TE€XHOJIOTH-
X B PAaCTEHUEBOJICTBE.

Onumure CTPyKTypy reorpaduueckux WH(OOPMALMOHHBIX CHCTEM U OXapaKTepH-
3ylTe UX B Ka4eCTBE MHPOPMAIIMOHHOW OCHOBBI OYHBIX arpOTEXHOIOTHH.
O0ocHyliTe akTyalnbHOCTh AU(P(HEPEHIMPOBAHHOTO IPUMEHEHUS ArPOTEXHUYECKUX
IPUEMOB B TOUHBIX TEXHOJIOTHUSIX BBIPAILIMBAHMS MOJEBBIX KYJIBTYP.
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PA3JIEJI 2. YITPABJIEHUE AJJAIITUBHO-IAHAINA®THBIMHA TOYHBIMH
TEXHOJOI'MSAMHU

Jlekums 2.1. KOHTaAaKTHAsi JUATHOCTUKA M JUCTAHIIHOHHOE 30HIUPOBAHME
MOCEBOB M0JIEBbIX KYJbTYP B YIPABJI€HUN TOYHBIMHU ArPOTEXHOJIOTHSIMH
(2 yaca)
Bomnpocsr:
IIpenBapuTenbHas OlleHKA BHYTPHUIIOIBHOM HEOJHOPOIHOCTH MOYBHI.
OcoOeHHOCTH MMPOCTPAHCTBEHHBIX pacpeeacHud (PakToOpoB MOYBEHHOTO IIOI0-
ponus.
[TouBeHHast IMArHOCTHKA B KOOPIMHATHBIX arpOTEXHOJIOTHSIX.
4. OcoOeHHOCTH JUCTAHIIMOHHOTO 30HUPOBAHUS TOCEBOB MOJIEBBIX KYJIBTYP B TOU-
HBIX arpOTEXHOJIOTHUSIX.
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B TOuHBIX arpoTexHOJIOTUSIX AJi BBIPAOOTKH YNPABISIOMIUX PEUICHUN BaXKHBIM
00CTOSITENIbCTBOM ~ SIBJISIETCS. BHYTPUIOJIbHAS TMPOCTPAHCTBEHHAsT HEOIHOPOAHOCTD
MOYBEHHOTO MOKPOBa. [ €TepOreHHOCTh MOJII MOKHO YCTAaHOBUTh HAa OCHOBE 3JIEKTPO-
IPOBOJHOCTH MOYBBI MJIM OOPATHOM €l BEIMYUHOMN — DIEKTPUUECKOTO CONMPOTUBIICHUS
noyBbl. Ha npaktuke npumensiercss 000pyaoBaHue, cnocoOHOe K paboTe ¢ CUCTEMaMU
DGPS, ocHoBaHHOE Ha JIByX MPUHLHNAX ACHCTBHS: HA U3MEPEHUU TTOCTOSIHHOTO TOKa
Y Ha U3MEPEHUU DJIEKTPOMArHUTHBIX Mosiei. Tak Kak 31eKTpOIpOBOJHOCTh ITOYBBI 3a-
BHUCHT OT €€ TEKCTYpPbI (BO3yX U O0jee KpyIHbIE YACTULbI TOYBBI (IIECOK) AEHCTBYIOT
KaK U30JIATOPBI, & MEJIKUE MOPbI, 3aII0JIHEHHBIE BOIOM, U IOBEPXHOCTh MEJKHUX YaCTHII
(W1) XOPOIIIO MPOBOAST AEKTPUUECKUM TOK), TO MOKHO, TPU COOTIOICHUU OMPE/IEIICH-
HBIX YCJIOBHW, Ha 3TOM OCHOBE ONPEIEIUTh FETEPOTEHHOCTh MOYBBI. BHYMPUNoibHasl
NPOCMPAHCMBEHHAST HEOOHOPOOHOCHb VOEIbHO20 JNeKMPUUECKo20 CONPOMUETIEHUS
nougvl. Cpelin MepCreKTUBHBIX METOAOB OBICTPOT0, SKOHOMHOTO U 3(P(PEKTUBHOIO U3-
MEpEHUS XAPAKTEPUCTUK MOYBBI BUIHOE MECTO 3aHMMAET AJIEKTPOpPA3BENKA: BEPTHU-
KaJIbHOE JIEKPO30HAUPOBAHNE U TOPU3OHTAIBHOE AIEKTPONPOPUIUPOBAHUE.
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Puc.1. AHn3oTponus painyCcoB BIUSIHUSL BAPUOTPAMM KaXKYIIEroCs dJIEKTPUUECKOTO
conpotuBiieHus cnos mouskl 0...30 cMm no azumytam ot 0° go 150°
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[Tocneguuit METOA IPUMEHSETCSA ISl JOKAIU3aUU HEOTHOPOIHOCTEN TTIOPUCTO-
CTH, BOJIOYZIEPKUBAIOLLEH (IpeHaKHON) CIIOCOOHOCTH MOYB, EMKOCTH KaTHOHHOTO 00-
MEHa, [TyOWHBI 3aJIeTaHusl KAMEHUCTBIX TIOPOJI, 3aCOJICHUS TTOYB M TPYHTOBBIX BOJI, OII-
TUMH3AIUU CETKU O0TOOpa MOYBEHHBIX MPOO MPHU arpOXUMHUYECKOM OOCIeI0BaHUHU TO-
neil. B cBsI3u ¢ 3TUM Ha ONBITHOM y4acTKe ObUIO BBITIOJIHEHO TOPU30HTAIBHOE DJIEK-
TponpoUIUPOBAHNE HA MOCTOSHHOM TOKE C Pa3HOCOM DJIEKTPOAOB MUTAIOMICH JI-
HUU, 00€CTIEYUBAIOIIUM BEPOSITHYIO TIIYOMHHOCTH 30HaupoBanus a0 30cM, KoTOpas
XapaKTepU3yeT OCOOEHHOCTH CTPOEHUS TaXOTHOIO CJI0SI [IOYBBI.

[Tpu sTOM KO3 DHUIHEHT aHU30TPOIIMK COCTABWII 3aMETHYIO BennunHy (A=1,6).
JlaHHOE€ 0OCTOSTENHCTBO MO3BOJISET BHIABUHYTH MPEANOIOKEHNE O HATUYUU B MTaXOT-
HOM CJIO€ TIOYBBI IPOCTPAHCTBEHHBIX CTPYKTYP C AHOMAJIHUSAMU YAEIBHOTO AJIEKTpUYE-
CKOTO CONPOTHBIICHHUS, ONPEAECICHHBIM 00pa30M BBITSIHYTHIMU B HaIlpaBJICHUM C 3ara-
Jla Ha BOCTOK. JTa 0COOCHHOCTh B LIEJIOM COITIACYETCS C XapaKTepoM pelsibeda OIbIT-
HOro ydactka. [lo paguycam Biusinus Bapuorpamm (0T 44 10 67M) MOXKHO B MEPBOM
OpUOIMKEHUH CYAUTh O pa3Mepax MOYBEHHBIX aHOMAIUN YIAEIbHOIO 3JIEKTPUUYECKOTO
conpoTuBIIcHHs. X BecbMa OrpaHUYEHHBIE pa3MEPbl C OJHOM CTOPOHBI CBUIECTEIb-
CTBYIOT O HEOOXOIMMOCTH TPOBEJEHUS IETATM3UPOBAHHBIX (C pa3peliaroniei mioma-
1610 MeHee 1ra) oOcienoBaHusX MOYBEHHOTO MOKPOBA, U C JIPYTOi CTOPOHBI — O BO3-
MOXKHOCTH OTpa0OTaTh 1O ATUM aHOMANUAM U PEpEeHIIMPOBAHHBIMU J103aMH arpOXH-
MHKATOB C IOMOILIBID COBPEMEHHOM CEIIbCKOXO3AMCTBEHHOM TEXHUKH. Y 3MIUpUYE-
ckux Bapuorpamm KC mociie moCTHXKeHHs TOPOTOBOM BEIMUMHBI HAOTI0MaIach BTOpast
TOYKa neperunda — Mpu3HaK HaIH4Yus I00AIbHOTO TPEH .
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Puc.2. [ToBepxHOCTb MPOCTPAHCTBEHHOTO TPEH A KaXKYIIETOCs IEKTPUUECKOTO CO-
MpOTUBIICHUS cJiosl To4BkI OT 0 10 30 cMm

[Tocrie cyMMUpOBaHUsI MHTEPIIOIMPOBAHHBIX METOIOM KPUTHHTA MO PETyIIpHON
CETKE OCTaTKOB OT MPOCTPAHCTBEHHOTO TPEH/IA C COOTBETCTBYIOIIMMH UM 3HAYCHUSIMHU
TpeHJa nojay4yeHa nosepxHoctsb pacnpenenenus KC (puc.3).
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Puc.3. TIpocTpancTBEHHOE pacTpeeICHHE KaKYIIETOCS MIEKTPUIECKOTO COMMPOTHB-
neHus cios mouBsl oT 0 10 30 cMm, OM M

HpOCTpaHCTBeHHOe PaACIpCaACIICHUC KAXKYIICTOCA YIACIIBHOI'O COIIPOTHUBJIICHHUA B
cjioe 1mouBsI OT 0 a0 90cm JaHO Ha KapTorpaMmMeE B COOTBCTCTBHUU C PUCYHKOM 4,

///f_ﬁﬁﬁm““u______hhhﬁﬁﬂg : //’f,f”
,#‘w’f‘_HH“\_g/’#F-‘“u; ﬁ;
= \\\I\
JJIE

ZB\RKE

80

60

N, m

40

OCOOoONTOOoOOTO©OoN OO0
b B i i

o =t
TN M0N0 o w

W w0 W0 oo

[

(gl

Puc.4. [IpocTpaHcTBEHHOE pacIpeiesICHHE KaXyIIerocs dIEKTPUIECKOro COMPOTHUR-
sienus cjios 1mouBsl oT 0 10 90 cm, OM-M

JuddepeHnrpoBaHHOE TIOJOPOIUE OS] MOXKHO YCTAHOBUTH CUETUMKAMU Mac-
ChI Yposkasi Ha yOOpOUHBIX KoMOaliHax. Eciu ucxonuth U3 TOro, 4To TeHETUYECKUH To-
TEHLMAJ KyJIbTYPHBIX PACTEHUI U arpOIIPUEMBI HA BCEX YYaCTKaxX IOJISI OAUHAKOBBI, TO
MOXKHO CUMTAaTh, YTO PACTUTEIbHAS Macca, KOTOPYI0 yOMpalOT MalllMHbI HA KaXJOH
€AVHULIE TTOMIAN OIS — BaYKHBIM MTOKa3aTeNb reTeporeHHocTy noust. [loatomy onpe-
JeJIEHUE ypOXKaltHOCTH Ha €AMHHUIIE IJIOLaAN 1o (KapTUPOBAHUE YPOXKAUHOCTH) SB-
JSI€TCS] IPUTOAHBIM UCXOAHBIM MOJIXOIOM JUIs AU PepeHnpoBaHHON 00pabOTKH MoU-
BBl U JUIS YIPaBJICHHS Pa3BUTHEM IIOCEBOB HA OCHOBE KapTHUPOBAHUS YPOKAWHOCTH.
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JIy1st 5TOr0 YOOPOUHYIO TEXHUKY OOOPYAYIOT CUETUUKAMU JJISl U3MEPEHUS MTOTOKa 3ep-
Ha Ha dJIeBaTope KoMOaliHa U TEXHUKOM JJIsl ONpeIeICHUs MECTOHAXOXKICHMUSI.

B pamkax nuddepeHupoBaHHBIX JIBYXATAlMHBIX arpOTEXHOJOTHH HEOOXOIUM
oT0op Mpod U 00pa3IoB MOYBKI ISl 00ECTIEYEHUS IKOJIOTMUECKU U YKOHOMHYECKHU 00-
OCHOBAHHOTO MPUMEHEHHUs YIOOPEHUI C IENbIO MOBBIIICHUS YPOKAWMHOCTU CEIbCKO-
XO35IUCTBEHHBIX KYJIBTYp. DTOT METOJ MUCIOIB3YETCS JIJISl aHallM3a MOYBbI, IIPU CO3/a-
HUU JIEKTPOHHBIX KapT pachpelesieHuss XUMUYECKUX BEIECTB M pa3paboTKe PeKo-
MEHJIAINI 110 BHECEHUIO OCHOBHBIX M a30THBIX ylIoOpeHui. MenkomaciitadbHass Heo-
HOPOJHOCTH MOYB MO NIYOMHE U IUIONIAAM SIBJSETCS OJHUM M3 OCHOBHBIX OTPaHUYU-
TEIBHBIX (DAaKTOPOB TOJYYCHHS TOYHOCTH PE3YJIBTATOB IMOYBCHHBIX aHAIN30B. [Ipum
ATOM BaKHEUIIIEeH 3amayelt siBisieTcs IiaHupoBaHue oroopa mpod. B HEKoTOphIX cTpa-
Hax periaMeHTUPYIOT HE TOJIBKO BPEMEHHOM pexuM, HO U MeToibl oTOopa. B I'epma-
HUU, HAIPUMEpP, COMIACHO TPeOOBAaHUSAM 3aKOHA, KaxJble 3—6 JIeT MpOBOIAT aHAIH3
MOYB Ha COJIEp>KaHKE OCHOBHBIX 3JIEeMEHTOB (hocdopa, Kaaus U Maraus, a takxe pH
MOYBEHHOTO pacTBopa. [Ipu 3TOM HUCHIONIB3YIOT CIAEAYIONIUE METOJbI B3ATHUS MMOYBEH-
HBIX MTPO0: — 0TOOP MOYBEHHBIX MIPOO CIIETYET MPOBOIUTH OT BCEX €IUHUIL YTOIUMN, KO-
TOpbIE TOJBEPTAIOTCS OJUHAKOBOMY XO3SMCTBEHHOMY HCIOJIb30BAHMIO; — C Y4acTKa
wiom@aaspio ot 1 10 3 ra oTOuparoT yCpeaHeHHYIO MpoOy, KOTOpasi Ha MallHe COCTOUT
u3 15-30 otnenbHBIX TIPOO, HA Jdyrax u nacroumax — u3z 25-40 oraenbHbix mpod. Ilo
o0Bbemy mpoba momkHa BirodaTh 300 T cBeKel MOYBHI, a €CJIM TPeOyeTCs TPOBEICHUE
JOTIOJTHUTENIFHOTO aHAJIN3a COJIEPKaHUSI MUKPOAJIEMEHTOB, To eie 400 r; — CyiiecTBy-
10T pa3HbIE CXEMBI 00X0/1a MJIOMAIN YYacTKa; IPH MOCIeIyIoneM 00Xo/e BhIOpaHHas
cxema JOJKHA COXPaHSIThCS; — MIyOMHA B3ATHUS MPOO HA MalIHEe OOBIYHO COCTaBISET
0-30 cM, B crieniaibHbIX cityyasx (aHanu3 noamnousbl) — 0—60 cM, a Ha Jiyrax u nacr-
oumax — 0-10 cM. Cxema otOopa npoO AJig ONpeaeeHus COAepKaHus B TIOYBE a30Ta
(Nmin): — Ha HeOonbII0M Mo TwIoaau 1moss (< 10 ra) 6epyT OHY YCpEAHEHHYIO MPO-
Oy, mosrydeHHyto u3 15 otnensHbIX po0. Bo Becex apyrux ciaydasx O0epyT oJHy ycpel-
HeHHY10 TTpoOy Ha 3 ra. [To 06bemMy npoba gomkHa coaepxarh He MeHee 500 T cBexei
MOYBBI; — NIyOMHA B3ATHUS MPOO Ha MAlllHE NI Pa3HbIX KYJIBTYp OOBIYHO COCTABIISET
0-30 u 30—60 cMm, a 1151 HEKOTOpbIX KyIbTyp — 60-90 cMm.

C TOYKM 3pEeHMSI MPAKTUUYECKOW peann3alli KOHLEMIUU YIPaBIIEMOrO 3€M-
nenenus, 0coObIii MHTEPEC MPECTABISAIOT T€OCTATUCTUYECKUE MCCIICIOBAHUS, U3yda-
IOIIME MACIITA0BI CEIbCKOXO3IUCTBEHHBIX ToJiel. OOmImiA BU U TapaMeTpbl KOHKPET-
HOM BapuOTpaMMBbl, KOTOPasi OMHUCHIBAET CTATUCTUYECKYIO CTPYKTYPY MPOCTPAHCTBEH-
HOW HEOJHOPOIHOCTH OJHOTO MOJIS, YACTO MOTYT CYIIECTBEHHO OTJIMYATHCS OT COOT-
BETCTBYIOIIUX XapaKTEPUCTUK JAPYroro, aaxke Omuziexaiiero nois. [Toatomy ogHuM
M3 BaXHEWIMX HAMPAaBJICHUN T€OCTAaTUCTUYECKUX UCCIAEAOBAaHUN B 3eMIIeNIeNIUU
JIOJIPKHO CTaTh arpo3KoJI0THYeCcKoe 0000IIeHUE AIMITUPUUYECKUX BApUOTPaMM, T.€. yCTa-
HOBJICHUE CBSI3EH MEXIy BapUOTPAMMHBIMHU (DYHKITUSAMH U UX TapaMeTpaMH, C OJHOM
CTOPOHBI, U MOTEHIIMAIBHO BIUSAIOIMIMMHU Ha HUX (OHOBBIMHU (DaKTOpamMu — C APYTOil.
[TocnenHue MOTYT UMETh KaK €CTECTBEHHYIO, TaK U aHTPOIIOT€HHYO Npupofy. B kaue-
CTBE TMEPBOT0 MpUMEpa Ha PUC. 5 a, O MPEICTaBICHbI BAPHOTPAMMBI, XapaKTEPU3YIO-
IIMe TPOCTPAHCTBEHHYIO BapuabenbHOCTh coaepxkanus kamua (K.O) u docdopa
(P»Os) B cinoe 20-40 cm.
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Puc. 5. [IpuMepsl SMIIUPUYECKUX BaPUOTPAMM HEKOTOPBIX MOYBEHHBIX MTOKA3aTENICH:
a, 0 conepkanue kanus u pocdopa B cinoe 0-20 cM COOTBETCTBEHHO

Ha o0oux rpagukax TOYKM COOTBETCTBYIOT pPACUETHBIM 3HAYEHUSM BapHO-
rpaMM, CIUIOIIHBIE JIMHUM TPEACTABISIIOT CO00M cepuyeckue anmpoKCUMaIuu.
[TyHKTUPBI ONpenenstoT KoopauHaTel Touku (a, C), TAe HaKJIOHHAs 4acTh cepuye-
CKOM BapuOTpaMMBbI IEPEXOAMT B ILIATO.

Kak cnenyer u3 rpadukoB, NpeaenbHOE PaCCTOSHUE @, HA KOTOPOM paccMaTpHu-
BaeéMble BapHOIPAMMbl JOCTUTAIOT YPOBHSI HACBIIIEHUS, HaXOAUTCS B TrpaHunax 30-
40m, mpuueM Uit pochopa OHO HECKOJIBKO Oosblie, yeM IS Kanus. OTcrona MOXKHO
3aKJIIOYUTD, YTO ISl TOCTPOEHUS KapTorpaMM BapbUpoBaHUs Kaiusi U pocdopa, cooT-
BETCTBYIOLLME MEPBUYHBIE ONPOOOBAHUS JOJKHBI MMPOBOAUTHCS C IATOM, MEHBIIUM
30-40m. PazymeeTcs, JaHHBIN BBIBOJI HE SIBISIETCS YHUBEPCAIBHBIM U OTPAXKAET JIUIIb
crenu@uuecKre ycIoBUs KOHKPETHOTO MTpUMepa.

Crnenyer Takxe oOpaTUTh BHUMaHUE HA HEKOTOPBIC PA3IUYUS B 3HAYCHUSX IO-
Ka3aTessl KOTOPBIA OMpeAeIsieT A0 CIy4ailHO MUKPOKOMIIOHEHTHI (JIOJIF0 HArreTa)
B CyMMapHOW MPOCTPAHCTBEHHOW BapraOeNbHOCTH MCCIIEAYEMOIO MOYBEHHOIO MOKa-
3arens. CiyyaiiHasi KOMIIOHEHTa Bapualuid i1 00OMX MOYBEHHBIX IOKa3aresel 10-
CTaTO4YHO Benuka, nocturaer 42% (&= 0,42) cymmapHOM AUCHEpCUM Bapyualdid TSt
nostst Kanust U 65% (&= 0,65) — nst pocdopa. Takum oOpaszom, nose pocdopa sBISET-
Csl MEHEE CTPYKTYPUPOBAHHBIM M, MO-BUIUMOMY, Oy/IE€T KapTUPOBATHCA C MEHBIIEH
TOYHOCTBIO.

BayTpunonbHast mpocTpaHCTBEHHAs] HEOJHOPOIHOCTh COAEPKAHUS MOABUKHO-
ro ¢ocdopa B nouse. OOECIEUEHHOCTh PACTEHUN 03UMOMN MIIEHUIIBI JOCTYITHBIMHU CO-
enuHeHusMU Gocdopa ABISAETCS KPUTUYECKU BaXKHBIM YCIOBUEM UX HOPMAJIbHOTO PO-
CTa U pa3BUTHUs, GOPMUPOBAHUS BHICOKOTIPOJYKTHUBHBIX IIOCEBOB U, B KOHEUHOM UTOTE,
MOJTyYeHHs BBICOKUX yposkaeB 3epHa. Ocoboe 3HaueHue GpochopHoe MUTaHUE MPHOO-
pETaeT B 3aCyLUIMBBIX YCIOBUAX NPOU3PACTAHUS, TUIIMYHBIX JJIs JIETHEW YacTH Bere-
TAIMOHHOTO MEPHUOa 0O3UMOM MIIEHUIIBI (pUC. 6).

B 1eoM OTHOCHTENBHO CIOKOMHBIA «pesibed» pacrnpencsieHus MOABUAKHBIX
(docharoB HECKONBKO OCIOKHAETCS PACHOIOKEHHBIMH IO MEPUMETPY MOJIS MEJIKO-
KOHTYPHBIMH YYaCTKaMH C BBICOKOM 00€CIIEYEHHOCTBHIO 3THM AJIEMEHTOM MHHEpasb-
HOro nurtanus pacteHuil. Kpurnueckas BaxXHOCTh (POCPOPHOTO MUTAHUS JIJIST O3UMOM
NIICHUIIbI, 3HAYUTENIbHAS IPOCTPAHCTBEHHAsI BApUaOEIbHOCTh €r0 COJAEPKaHMsI B TTOY -
BE€, CPaBHUTENIbHAS KPYMHOCTh KOHTYPOB aHOMAJIMI M BO3MOXKHOCTb 3a0JaroBpeMeH-
HOW JTMarHOCTUKU OOYCIJIOBIMBAIOT BBICOKYIO MH()OPMAaTUBHOCTh M arpOHOMHYECKYIO
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3HAYMMOCTh 3TOr0 MOKAa3aress B paMKax TOYHON TexHoJoruu. Vcnonap3oBaHue Xapak-
TEPUCTUKU COCTOSHUS TTOCEBOB O3MMOM MIIEHUIIBI JIJIS1 BBIPAOOTKH YHPABISIOMIUX pe-
HIEHUI B pamMKax TOYHOM KOOPAMHATHOM TEXHOJOTHU MMEET HE MEHbIIEe 3HaYCHUE,
YeM y4eT 0COOEHHOCTEH OYBEHHOTO TIOA0POIMS.
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Puc. 6. BuyTpunosiibHOE€ TPOCTPAHCTBEHHOE PACIPEICIICHUE CONECPIKAHUSI TTOIBUKHBIX
docdaroB B TaXOTHOM CJIO€ ITOYBBI

B cucteme TouHoro 3emiiezienusi UCIOJIb3YIOT T€OKOAUPOBAHHYIO0 HHPOPMAIIHIO,
MOJIy4Ya€MYI0 B IPOLIECCE MOHUTOPUHTA M KapTUPOBAHUSL YPOXKAWHOCTH, U3MEPEHUS
ANEKTPONPOBOAHOCTH, COCTABIICHHS 3JIEKTPOHHBIX KapT Mo4Bbl. [I[pUMEHSIOTCS Takxke
MHOTOJIETHUE JaHHBIC JUCTAHIIMOHHOTO (CIYTHUKOBOTO) 30HMUPOBAHUS U JAPYTHUE UC-
TOYHUKH MH(POPMAIIUU, C YIETOM KOTOPBIX MOXKHO peaju30BaTh PACTPOBBLIE U CEJCK-
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TUBHBIE cXeMbl 00x0/a mosist. C 1eTbl0 MOHUTOPUHTA TIOYBBI TIPOBOUTCS TAKKE €3Ke-
TONIHBIN 0TOOP MPOO Ha CHEIMATBFHO BBIJCIICHHBIX MOCTOSHHBIX MecTax. [lmanbl u cxe-
MbI 00x0/1a moJjield u BeIOOpa Touek oTOopa cocTapisaroT ¢ nomoibio ['CII-npuemuu-
KOB U CIIELMAJILHOTO pOorpaMMHoro odecrneduenus. [Ipu ucnoab30BaHUM pacTPOBBIX U
CEJICKTUBHBIX CXeM 00X0ja MoJjiel YaCTHUYHbIE TUIOMAAN OObEIMHSAIOT B IPOOHBIE pa-
CTpoBbI€ TUTOMAAM. Ha npakTuke MpUHATH pa3Mepbl ITUX MPOOHBIX PACTPOBBIX TLIO-
magei 1-5 ra. Ha xaxmoit u3 vux orbupaior 15-20 npob, KoTopble 0OBEIUHSIOT B
CMEIIaHHYI0 TpoOy, MPEACTaBISIOUIYI0 YaCTUUHYIO Iiomaab. OJHAKO MOJyYeHHBIE
pe3ynbTaThl aHAJU30B MOKA3bIBAIOT, YTO PEAJbHBIM MOAXOA K OMPEICIICHUIO pa3Mepa
po0 MOXKET SIBIATHCSA MPUOTMKEHHBIM K MaKCUMaJIbHOU TOUHOCTH. C yMEHbIICHHUEM
pa3mepa pacTtpa M yBEJIMUYEHHEM AHana3oHa BHIOOPKU JOCTOBEPHOCTH JAHHBIX MOBBI-
mraetca. B Hacrosiee BpeMsi Ha pa3InyHBIX MOOMIIBHBIX CPEICTBAX MOHTHPYIOT CIIe-
[IUaNTbHBIE TPOOOOTOOPHUKH /ISl B3SATHS MPOO MOYBBL. DTO MO3BOJIIET MaKCUMAaJIbHO
YCKOPHUTHh pabounii MpoIecC W CHU3UTH 3aTpaThl Ojarogaps MEXaHW3alMH Mpolecca
otOopa nMpod U YaCTUYHOUM aBTOMaTu3aluu. Ha peiHKE CelbCKOXO3IMCTBEHHON TEXHHU-
KU TpeJyIaraiTcsl pa3HooOpa3Hble TUIBI MEXaHU3UPOBAHHBIX MPOOOOTOOPHUKOB: pa-
OOTaloIKUX Ha OCHOBE THUIPABIMYECKUX HAOWBAIOIMIUX IWJIMHIPOB U IUIUHAPOB C
KapTyiamu, Ju00 OypoB C 3JEKTPOITHEBMATUYECKUMHU YIAPHBIMH MEXaHU3MaMH, a
TaKKe Pa3IUYHBIX BAPHAHTOB CIIUPATIBHBIX OYPOB.

JlJi1 MOHUTOPHHTA U cOOpa TaHHBIX Ha MOJIE€ B TOYHOM 3eMJIe/IEINH PUMEHSIET-
Csl MHOKECTBO TOJX0/I0B. B GonbIIMHCTBE CitydaeB ObLIO MOATBEPK/ICHO HA MIPAKTHKE,
Hanbosee 3 (HEeKTUBHBIM METOIOM ISl OBICTPOTO cOOpa TaHHBIX C BRICOKOW MH(pOpMa-
TUBHOCTBIO UX 3HAYCHHI ABISETCS AUCTAaHIIMOHHOE 30HAUPOBAHHUE.

JlaHHbBIE TUCTAHIIMOHHOTO 30HIMPOBAHUS arpojaHamapToOB B OCHOBHOM pasfe-
JSIOT HA TPU KaTETOPUU: CITyTHUKOBBIE M300paKEHUS, U300paKECHUS, TTOIYICHHBIE C
MOMOIIIbIO aBHAIIMOHHBIX JIETAaTEIbHBIX allaparoB, U Ha3eMHbIe M300pakeHus. CyT-
HUKOBBIE M300paXeHHsI, KaK MPaBUJIO, OXBATHIBAIOT 3HAYUTEIBHYIO TEPPUTOPHIO C OT-
HOCHUTEJIbHO (PMKCUPOBAHHBIM BPEMEHHBIM MHTEPBAJIOM ISl TOBTOPHBIX HAOIIONEHUM
U XapaKTEpHU3YIOTCS BBICOKOW MPOCTPAHCTBEHHOM pa3peliaroieil CrnocoOHOCThIO.
N300pakeHus, MOJIydeHHbIE C MOMOIIBIO ABUAIMOHHBIX JIETATEIbHBIX almnaparoB, U
Ha3eMHbIe N300paxKeHMsI, KaK MPaBUJIO, OXBAaTHIBAIOT MEHBILYIO IO pa3Mepy TEPPUTO-
puto, o6magaroT yAoOHON mporpaMmoi cOopa JaHHBIX U BBICOKOW pa3pemaronien
cnocoOHOCThI0. OHAKO YBEIMYEHHUE pa3pellaroieid CoCOOHOCTH COMPOBOXKAACTCA
MOBBIIICHHEM CTOMMOCTU. Bce Tpu KaTeropuu JaHHBIX UMEIOT OIpeeIeHHbIE Hello-
CTaTKH, KOTOPbIE HAKJIAAbIBAIOT OTPAaHMYEHHUS IO MX MCIOIH30BAHUIO MPH OIEHKE CO-
CTOSTHUS TIOCEBOB B TOYHOM 3€MJIC/ICTIHH.

Metononorus T3 mpeamonaraeT MCIONBb30BaHNUE BCEX JOCTYIHBIX CPENCTB MO-
Jy4eHus u 00paboTKK U3MepUTENbHOU MH(pOpMALMK U 0a3UpyeTCcss Ha HOBEHUIIUX J0-
CTIDKEHUSIX HE TOJBKO TPATUIIMOHHBIX 001acTell arpOHOMUYECKON HayKH, HO M IPYTHX
oOnacreil 3HaHuil. [[ns oGecrieueHus: BBICOKOI(P(HEKTUBHOTO TOYHOTO YIIPABICHUS
He00XOJIMMO pacroiaraTth CBEJACHUSIMU O MPOCTPAHCTBEHHOMN CTPYKTYpE YIIPABISIEMbBIX
noKa3aresieil, OCHOBHBIX TEHJICHIIMAX U TPEHAaX HaOMI0JaeMBbIX MPOCTPAHCTBEHHBIX
M3MEHEHUN, a TAKXKE O CTAaTUCTUYECKOM CBSA3HOCTHU 3HAYECHUUN BAPBUPYIOLIMXCS MOKA-
3aTesel, XapakTepu3yIOINX COCTOSIHIE arpOHOMUYECKHUX 0ObEKTOB.
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JIuCTaHIIMOHHOE 30HIUPOBAHUE MOXHO MPEICTaBUTh Kak IMpoliecc coopa HH-
dbopmaruu 6e3 HEMOCPEICTBEHHOTO KOHTaKTa ¢ U3ydaeMbIM 00bekToM. [Ipu momoru
CIIEIUAJIBHBIX MPUOOPOB PETUCTPUPYIOTCS OTpa)KaeMble U H3TydyaeMble 3€MHOU IO-
BEPXHOCTBIO AJIEKTPOMArHUTHBIEC BOJIHBI (B OCHOBHOM 3TO M3JIyYEHHE B ONTUYECKOM U
PaaAMOIOKAIIMOHHOM JHarna3oHax). B cBs3u ¢ 3TUM 0COObIil MHTEpeC MPEACTABISIIOT
TUIIEPCIEKTPANIbHAS ChEMOYHAs alaparypa U METO/Ibl aHAJIN3a U UHTEPIPETAIIUU Ma-
TE€pUAJIOB THUIEPCHEKTPAIBHOIO JUCTAHIUOHHOIO 30HIUPOBAHUS MTOBEPXHOCTU 3€MIIH
JUIsl pellieHHs] 3a7ad TOYHOTO 3emMilefienusl. ['unepcrneKkTpalibHble JaHHbBIE SIBISIOTCS
JAHHBIMU HIMPOKOTO CHEKTPa 3JIEKTPOMArHUTHOTO U3JIYYEHUs, BKIIIOUass BUAUMBIN U
nH(}paKpacHbBIN Aranma30Hbl OMTHOBPEMEHHO. B CBsI31 ¢ 0COOCHHOCTSAMH TaKWX JTAHHBIX
TpeOyIOTCS HOBBIE MOAXONBI K pa3paboTke 00Jee COBEPIICHHBIX AJITOPUTMOB M TPO-
IPAaMMHOI0 00€cCIeUeHusl, MPUMEHSIEMOro JJisi BU3yalld3aliy, aHain3a, o0paboTKu U
HMHTEpIIpETalN TUIIEPCIEKTPAbHBIX H300pakenuil. s crneuunanuctoB T3 mpen-
CTaBJIIET MHTEPEC UCCIEOBaHUE, B KOTOPOM IPEACTaBIEHBI MPEUMYIIECTBA TUIIEP-
CIIEKTPAJIbHBIX JAHHBIX IO CPABHEHUIO C JIPYTHUMHM MaTepuajiaMu JUCTAHIMOHHOTO
30HJIMPOBAHUS IPUMEHUTEIBHO K PEIICHUIO 33/1a4 T€0J0TNYECKOrO KapTUPOBAHMSL.

O4eBUAHO, YTO CIOCOOHOCTh PACTEHHI K MOMIOIICHHIO CBETA 3aBUCUT OT KOH-
HeHTpauu (OTOCUHTE3UPYIOMIUX MUTMEHTOB M OOIIEH TUIONaAH JIMCTOBOM acCUMU-
JTUpPYIOUIEH MOBEPXHOCTH, MPUXOASIIEHCA HAa €AUHUILY TOBEPXHOCTH MOYBHI, - IOKa3a-
TeJIs, U3BECTHOTO Kak mHeKe JructoBoi nmoBepxHoctu (MJIIT). OcHoBHOE TpeboBaHue,
MPEABABISIEMOE K MHAEKcaM oTpaxkeHus npu oueHnke WJIII, 3akmrouaercs B Makcu-
MHU3ALUHA CHEKTPAIbHOIO BKJIAJa 3€JICHOW PAaCTUTEIIbHOCTU MPU MUHUMU3AIUU BIIUS-
HUS HA JAHHBIN MMOKa3aTelb OTPaKeHUs MOYBkI. MI3BECTHO, YTO OTpaK€HHUE MOYBHI MO-
HOTOHHO BO3pAacTaeT B Juarna3oHe BUAUMOTO - OnuxHero undpakpacunoro (UK) uzmny-
YEHHUs, B TO BpPEMsl KaK OTpPaXKCHUE PACTEHUU JIOCTUraeT MakCMMyMa B BUJIUMOU U
ommkaer MK-o0nacTsax, a B KpaCHOM Juaria3oHe OTpakeHHUE JIMCThEB M3-3a a0CcopO-
MY XJ0poduiLia SBIIETCS MUHUMAIbHBIM. B CBSI3UM C 3TUM HaAUMPOCTEUIIINE UHICKCHI
PACTUTENBHOCTH, TO3BOJISIIOIINE OLEHUTh POCT PACTEHUM, SBISIOTCS JUOO MPOCTHIM
OTHOIICHUEM MEX]y OTPaKEHHUEM B JIByX CHEKTPaIbHBIX 00JIACTAX, JUO0 pa3sHUIIEH B
oTpaxeHun Mexay HuMHU. Hanbonee mupokoe npumenenue B onenke NI momyuwmn
HOPMaJIM30BaHHbIN MHAEKC paznuunii pacturenbHocTd NDVI = (NIR -RED)/(NIR +
RED), rne NIR u RED - orpaxenue nipu 750 u 680 HM cooTBeTCTBEHHO. OYEBUIHO,
YTO BbIsIBIICHUE pa3nnuuid B BesnurHe NI moceBoB BO3MOXKHO JMIIb HA PAHHKUX 3Ta-
Max OHTOT€HEe3a, OKa PaCTUTEIbHBIN MOJIOT OCTAETCs pa3OMKHYThIM. CTeneHb Hapy-
meHus paboThl (POTOCUHTETUYECKOTO ammapara, BBI3BAHHOTO AC(UIIMTOM MUTATEllb-
HBIX BEIIECTB, MOXKHO U3MEPATH IIPU MOMOIIU MOKa3arejlel ONTUYECKUX WHJIEKCOB OT-
paxeHus. BMecTe ¢ TeM HU OMH BEereTallMOHHBIA UHACKC HE 1aeT aOCOMIOTHBIX KOJIH-
YECTBEHHBIX 3HAYEHUN MCCIIEAYEeMOro MOoKa3aress, a ero BeJUYrMHa 3aBUCUT OT Xapak-
TEPUCTUK MCIOJIB3yeMOT0 ONTHYECKOTO CeHcopa (IMpPUHA CHEKTPAIbHBIX KaHAJIOB,
paspenieHne) U yCIOBHM, B KOTOPBIX BBITIOIHAETCS U3MEpeHHe (OCBEIIEHHOCTh, COCTO-
sHue arMocdepsl). Mcnonb3ysi HHIEKCHI, MOKHO OIIEHUTH JIHIIb OTHOCUTEIbHBIE Xa-
PAKTEpUCTUKU PACTUTEIBHOTO MOKPOBA, KOTOPHIE IPU MOMOILU JAHHBIX CHEHUATN3HU-
POBAHHBIX TOJIEBBIX MCCIIEIOBAHUI MOTYT OBITh HHTEPIIPETHUPOBAHBI U TIEPECUNTAHBI B
a0COIOTHBIC 3HAUCHUS, IPUTOIHBIE IS NTPaKTUYeCKuX neneit. Hemocrarku onpenene-
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HUS, HanpuMmep, AedulnTa a30Ta y pacCTEHUM MO MOKa3aTessiM BEereTallMOHHbBIX UHICK-
COB YCTPAHSIOTCS C MOMOIIBIO TEXHOJIOTUN OIEHKHU (DU3UOJIOTHYECKOTO COCTOSHUS T10-
CEBOB M0 JAUCTAHIIMOHHBIM CHUMKaM. DTO BIOJIHE OCYIIECTBUMO, MOCKOJIBKY CYIIIE-
CTBYET CBSI3b MEXKy a30THBIM CTaTyCOM IIOCEBOB U KOJIOPUMETPUUYECKUMU XapaKTepH-
CTUKaMHU WX IUGPOBBIX N300paKEHUH.

W3mepenune 11BeTa OTHOCUTCS K 00JIACTH KOJIOPUMETPHUU U MPEAToaraeT omnpe-
JICJICHHE CBETOBOTO MOTOKA, UCXOASIIETO OT MCTOYHUKA BUIMMOIO CBETa WM OOBEKTAa,
C IMIOMOIIBI0 ONTHYECKUX YCTPOUCTB (IIPHOOPOB) € IEIBI0 UCKITFOUCHUS CYObEKTHBHO-
ro (hakTopa — 3pUTETHLHOTO OIIYIICHUS, BOZHUKAIOIIETO B PE3yJIbTaTe JCHCTBUS CBETA.
B nacrosiiiee BpeMst mpy U3MEPEHHUH 1[BETa NOCe OIUGPOBKHU €ro XapaKTepUCTUK UH-
(dbopmarnusa oopabdareiBaeTcs U niepeaaeTcs 6e3 odpasiia npu noMouu udp.

B cootBercTBuu ¢ Mozensio CIE L*a*b*, kaxxnomy 1IBETYy COOTBETCTBYET TOUKA,
KOTOpasl pacrioyiaraetcsi B €eBKJIMJA0BOM MPOCTPAHCTBE, OXBATHIBAEMOM JIAaHHOM IIBETO-
BOM IIKAJION, a pa3inuus B I[BETE€ MEXIY JByMsI 00bEKTaMU MPEICTABIISIIOT COO0M pac-
cTOosIHUE MeXay aByMs Toukamu. Korga nser mpencrasnsercsi B npoctpanctee CIE
L*a*b*, Benmuunna L* o003HauaeT CBETIIOTY, a* - BEJIMUUHY KPaCHOM/3€JI€HOM COCTaB-
Jsome, b* — BenmuuuHy Jkenrtoit/cuHer cocrammistomei. [lo ocum L* 3Hauenus
YMEHBIIIAIOTCA OT BEPLIMHBI K OCHOBAHMUIO.

Aspodororpadus moceBa ¢ TECTOBBIMH TIJIOMIAIKAMU, MOTYYEHHAsI C TTOMOIIBIO
PaaNOyTPaBIIEMOr0 MOOMIIBHOTO KOMILUIEKCA HIIA JIPYTOW JIETAaTeIbHONW TEXHHKH, 3a-
rpy’XaeTcsi B mporpaMMy 0OpaOOTKU M300paKeHUM NJIsi U3MEPEHHS KOJIOPUMETPUYE-
CKUX XapakTepucTuk. Ha mudpoBoe m3oOpakeHHWe TOceBa HAHOCUTCS CETKa, MPO-
CTPAHCTBEHHBIE KOOPJAUHATHI KaXKJ0M SYEHKH KOTOPOH MOTYT OBITH ONpPEIEIEHBI TOU-
HO, MOCKOJIbKY KOOPJIMHATHI MOJIsl, MECTOHAXO0X/EHNUE Pa3IMYHbIX OPUEHTHUPOB U TEX-
HOJIOTHYECKHUX IO0JOC Ha HEM YCTaHOBJEHBI 3apaHee Npu momomu cuctembl GPS-
HaBUTalMu (reonpuBs3anbl). Pazmep ceTku M0JKEeH OBbITh MOAXOISAIINUM JIJIsl TIPOBEIE-
HUS U3MEPEHUN KOJOPUMETPUYECKUX XapaKTEPUCTHUK. J[JIs1 KOTMYECTBEHHOM OIEHKHU
00€eCIeYeHHOCTH PAaCTEeHUIN a30TOM KOJOPUMETPUUYECKHE XapaKTEPUCTUKH MOCEBa Ha
Pa3TUYHBIX YyYaCTKaX MOJI CPABHUBAJIMCH C XapaKTEPUCTUKAMH MOCEBA Ha TECTOBBIX
wiomaakax. [locine ananuza nudpoBoro M300paskeHUs MOJS U TECTOBBIX IJIOMIAJIOK U
BBIZICJICHUSI Ha a’dpodoTorpaduu 30H MOCEBa, HYKIAIOIIUXCSA B MOJAKOPMKE, B CIEIU-
aNBHOM TIPOrpaMMe TEHEPHUPYIOTCS TEXHOJIOTHYECKUE KapThl, HEOOXOAUMBIE I AU-
(depeHITMPOBAaHHOTO BHECEHUSI A30THBIX yHAoOpeHWi. [eHeparus TEeXHOJIOTHYECKOU
KapThI-33JlaHKs Ha BBINOIHEHUE paboT «off-line» mpou3BoAMTCS aBTOMATUYECKHU IS
Ka)KJI0i OTHOPOAHOW 30HBI MOJS, BBIAEICHHOW MPHU JeU(PUPOBAHUA CHUMKOB. BbI-
JICJICHHBIE 30HBI MOXKHO pa30uTh Ha Oojiee MEJIKHUE JIEMEHTapHbIC YYaCTKH, KOTOPbIE
OOBIYHO MPEJCTABISIIOT COOOM KBajpar CO CTOpPOHAMH, PAaBHBIMHM IIIMPUHE 3axBaTa
CEJIbCKOXO35MCTBEHHON TEXHUKHU.

OcHoBHasi yueOHas1 iuTEpPaATYpa:

1. ApmanTuBHOE pacTeHHEBOACTBO : yueOHoe nmocodue / B.H. Haymkun, A.C. Crynus,
H.A. Jlonaues [u np.]. — Canxkr-IletepOypr : Jlanb, 2018. — 356 ¢. — Pexum n0-
ctyma. — URL: https://e.lanbook.com/book/102232 . — ISBN 978-5-8114-2868-
7. — TexcT : IIEeKTPOHHBIN.
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. Kyxosckuii, O.U. I'eounpopmannonnsie cuctemsl / O.U. KykoBckuit. — Tomck :
Onb Konrtent, 2014. — 130 c. : cxem., wi. — Pexxum nmocryma — URL: http://
biblioclub.ru/index.php?page=book&1d=480499 . — bubmuorp.: c. 125-126. —
ISBN 978-5-4332-0194-1. — TekcCT : 31€KTPOHHBI.

. Tpydnsk, E.B. Tounoe 3emnenenue : yuednoe nocooue / E.B. Tpydmnsak, E.U. Tpy-
ownuH. — 2-e u3n., crep. — Cankr-IletepOypr : Jlanb, 2019. — 376 ¢. — Pexum
noctyna. — URL: https://e.lanbook.com/book/122186 . — ISBN 978-5-8114-
4580-6. — TeKcT : 3NEeKTPOHHBIN.

JonoiHuTEeIbHAS Y4eOHAas JTUTepaTypa:

. Arpoxumuyeckoe 00ciieIoBaHHE 1 MOHUTOPUHT TOYBEHHOTO Tuiogopoaus / B.B.
Arees, JI.C. Topbarko, A.W. ITonkon3un, O.10. Jlo6ankosa. — CtaBpornosns : Cras-
PONOJIBCKUI TOCYIAPCTBEHHBIN arpapHblil yHuBepcureT, 2012. — 352 c. — Pexxum
nocryna: — URL: http:/biblioclub.ru/

. Teounpopmaruka [TekcT] : yueOHUK 11 cTyaeHToB By30B / MI'Y um. M. B. Jlomo-
HocoBa ; pen. B. C. TukyHoB. - M. : Akanemus, 2005. - 477, 2 c. : un., UB.MI., Kap-
Tbl. - ISBN 5-7695-1924-X

. 3amura pactenuii / JI.I. Koroteko, E.B. Ctpenkosa, I1.A. Cackeuu, I0.A. Mu-
peHkoB. — Munck : PUIIO, 2016. — 340 c. : un. — Pexxum nocryna — URL: http://
biblioclub.ru/index.php?page=book&id=463346 . — bubmumorp.: c. 317-320. —
ISBN 978-985-503-583-2. — TekcT : 31€KTPOHHBII.

. Kupromun, B.1. Arporexnonoruu : yueOnuk / B.M. Kupromun, C.B. KuprommH.
— Canxr-IlerepOypr : Jlanp, 2015. — 464 c. — Pexum noctyma: — URL:
https://e.lanbook.com/book/64331 — ISBN 978-5-8114-1889-3. — Tekcr : am1ek-
TPOHHBIM.

. Kuprommn, B.1. Knaccudukanus noyB 1 arpo3KoiIoru4eckas TUIOIOTHs 3eMeb :
yueOHoe nocodue / B.1. Kuprommn. — 2-e uza., crep. — Cankr-IlerepOypr :
Jlanb, 2016. — 288 ¢. — Pexxum goctyma. — URL: https://e.lanbook.com/book/
71751 . — ISBN 978-5-8114-1097-2. — TeKCT : 3JIEKTPOHHBIA.

. Haymxun, B.H. Pernonanbnoe pacrenueBoAcTBo : yuebHoe nocodue / B.H. Haym-
kuH, A.C. Ctynun, A.H. KprokoB. — Cankt-IlerepOypr : Jlans, 2017. — 440 c. —
Pexxum nmoctyma. — URL: https://e.lanbook.com/book/90064 . — ISBN 978-5-
8114-2300-2. — TeKcT : 3NEeKTPOHHBIN.

. OCHOBBI TPOrPaMMHUPOBAHUS YPOXKAEB CEIBCKOXO3SHUCTBEHHBIX KYIbTYp / B.B.
Arees, A.H. Ecaynko, O.1O. JlobankoBa u ap. — 5-e uza., nepepad. u gom. — Cras-
ponois : Arpyc, 2014. — 200 c. : un. — Pexxum gocryna. — URL: http://
biblioclub.ru/index.php?page=book&i1d=277409 . — ISBN 978-5-9596-0771-5. —
TeKCT : DJIEKTPOHHBIN.

KoHTpoJsibHbIE BONIPOCHI:

. V3noxxute mpUHLMITBI TIPEABAPUTENBHON OLUECHKA BHYTPHUIIOIBHOW HEOIHOPOIHO-
CTH TIOYBEHHOTO MOKPOBA METOJJaMU MaJIOTTyOMHHOMN AIIEKTPOPA3BEIKH.

. Oxapakrepus3yiTe METOJI BapUOTPAMMHOIO aHaW3a ISl OLEHKH BHYTPHUIIOJIbHOU
HEOJHOPOHOCTH MTOYBEHHOTO MTOKPOBA.
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OxapakTepus3ylTe CHCTEMAaTHYECKYI0 COCTABJISIONIYI0 BHYTPHIIOIBLHOW HEOIHO-
POTHOCTH TIOYBEHHOTO TIOKPOBA.

OnummmuTe MPUHIKIIBEI 0TOOpPA MMOYBEHHBIX 00PA3I0B IS TUATHOCTHKHU COJICPIKAHHMSI
9JIECMEHTOB MTUTAHUS B TOUYHBIX arpOTEXHOIOTHSX.

OxapakTepusyiTe SMIHUPUUYECKUE BapUOTPaMMbl BHYTPHUIIOJBLHONW HEOJIHOPOJIHO-
CTH COJIEp>KaHus MOABMXHOTO (pocdopa B mouse.

Onumurre 0COOCHHOCTH BapbUPOBaHMS MOJABIKHOTO (pocdopa B IIOUBE HCCIICTyE-
MOTO y4acTKa.

OxapakTepusyiTe MPUHIMIBI METOJA JWCTAHIIMOHHOTO 30HIUPOBAHUS TTOCEBOB
TIOJICBBIX KYJBTYD.

Onumute M OXapaKTepu3yHTe BETETAIMOHHBIC WHIEKCHI OICHKH PACTUTEIHHOTO
MTOKPOBA TMOJIEBBIX KYJIBTYP.

JlaliTe cpaBHUTEIBHYIO XapaKTEPUCTUKY BETETAIIMOHHBIM WHIEKCAM M KOJIOPUMET-
PHUYECKOM OIEHKE COCTOSIHHS PaCTUTEIBLHOTO MTOKPOBA MOJIEBBIX KYIBTYD.
Onummure METO JMATHOCTUKH 00eCIICUeHUsT pAaCTEHU a30TOM Ha OCHOBE KOJIOPH -
METPHUYECKOU OIICHKH ITOCEBa IMIIEHUIIBI 10 aspodoTorpadumu.
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Jlekuus 2.2. AjanTuBHbIe KOOPAUHATHbIE TEXHOJOTHU BHIPAIIUBAHMS 3€PHOBBIX
KYJbTYP
(2 gaca)
Bormpocsr:
1. OcHOBBI aJaNTUBHOW TEXHOJIOTUU BBIPAIIIMBAHUS 3€PHOBBIX KYJIBTYp Ha IIPUMEpE
03UMOM MSTKOM MIIIEHUIBI.
2. XapaKTepHUCTHKa MPEAIICCTBEHHUKOB 03UMOM IMIeHHITbI. OCOOCHHOCTH YCIIOBUMA
IIPOM3PACTAHMS O3UMOM IIICHULBI B pa3pe3e NPEAIIECTBEHHUKOB.
3. OcobenHocTH 00pPabOTKHM MOYBHI TIOJ] O3UMYIO TIIICHUITY B COOTBETCTBUU C TIPEI-
IECTBEHHUKOM.
4. Meronp! agantuBHOrO U HepeHInpOBAaHHOTO BHECEHUSI MUHEPAIbHBIX y100pe-
HUU T10J1 O3UMYIO IILICHUILY.
AanTUBHBIN METOJ TOCEBA O3UMOM MIIIEHUIIBI B YCJIOBUSAX PEATTBHON OCEHU.
YX0/1 32 mOCeBaMM 03UMOM IIIEHULIbI B OCEHHUM MEPUO U TIOCIIE TIEPEZUMOBKHU.
7. Ybopka ypokas 03UMOM MIIEHUIBI U (POPMUPOBAHKE TOBAPHBIX MAPTUH 3€pHA.

SN

Ha coBpemenHOM 3Tare pa3BUTHSI 36pHOBOTO XO31CTBAa, OCOOCHHO IPHU BbIpa-
MIMBaHUM MNIIEHUIbI B KpbIMy, B MOHITHE «BBICOKOIPOAYKTUBHOE PACTEHHEBOJICTBOY
HEJ0CTAaTOYHO BKJIAJBIBATh TOJIBKO €r0 BO3MOXKHOCTH K 00Opa30BaHUIO BBICOKOTO YPO-
&Kasi, HEOOXOUMO YUYUTHIBATh €0 CIIOCOOHOCTh K (hOPMUPOBAHUIO 3€pHA XOPOIIETrO
Ka4eCTBAa — C BBICOKMM cojiepkaHueM Oenka. CylIeCTBYIOIIME B HACTOSIIEE BpPEMsI
TEXHOJIOTHUHY BBIPAIIMBAHUS O3UMOU MIIIEHUIIHI B OOJBITUHCTBE CITy4aeB OPUECHTUPOBA-
HbI Ha TOJIyY€HHE BO3MOXKHO BBICOKOM ISl TEX WJIM UHBIX YCIOBUU yporKailHOCTH 0€3
ydeTa kauecTBa 3epHa. OHAKO CleayeT UMETh B BHJIY, YTO 3€PHO O3MMOM MIIIEHUIIBI C
BBICOKHM COJIEp>KaHreM Oeska, Mpu 3ToM c(hOPMHUPOBATHCS HE MOXKET, TaK KaK B IeHe-
TUYECKOM MH(POpPMAITUU TIIIEHUYHOTO PAaCTEHUS OTCYTCTBYET MporpaMMa HaKOILJICHUS
B HeM OeJika BbIIIE OWoJorHYecKoro ajisg Hero ypoBHs (okono 10%.). Coxepxanue
Oenka B 3epHE MILIEHUIIBI BBIIIE 3TOTO YPOBHS MOXET ObITh CHOPMHUPOBAHO JIHIIb B
0COOBIX YCIOBHSIX MPOU3PACTAHUS, KOTOPHIE 3eMIIEIENICI] MOXKET CO3/1aTh MIPU TTOMOIIIH
IPUEMOB arpOTEXHUKHU. BOT moueMy TeXHOJIOTUs BbIpalllMBaHUSI BHICOKOKAY€CTBEHHO-
ro 3epHa Ha COBPEMEHHOM 3Tare JOJHKHA periarbcsl He JI000M 1IeHOH, a Ha HOBOM
YPOBHE, KOTOPBIM MpenAnoiaraeT MpUMMEHEHHUE aJalTUBHBIX, YHEProcOeperaronmx u
AKOJIOTOLIASAIIUX TEXHOIOTHUM.

OCHOBOH aaNTUBHON TEXHOJOTWU BBIPAIIMBAHUS BBICOKOKAYECTBEHHOU CHUJIb-
HOU MIIEHUIBI SBJISETCS BBICOKAs! KYJIbTypa 3eMJICACNNS B X035 UCTBE, BKJIIOYAIOIIAs B
ce0st creayrone OCHOBHBIE AJIEMEHTHI: — BO3JIeNIbIBAHUE HamOoJiee MPUCIOCOOIIeH-
HBIX K YCJIOBUSIM 30HBI BHICOKOYPOKAWHBIX COPTOB, OTHOCSIIIIUXCS K TPYIINE MIIIEHUI—
VIYYIIUTENEH, TO €CTh CHWIBHBIX; — Pa3MEIICHHE MX MOCEBOB IO JIYUIIUM MpeIie-
CTBCHHUKaM; — CBOEBPEMEHHOE U BBICOKOKAY€CTBEHHOE BBITIOJIHEHUE BCEX arpOTEXHU-
YECKUX MPUEMOB, HAINIPABICHHBIX HA CO3/IaHHE ONTHUMAJIBHBIX YCIIOBHM ISl pOCTa U
Pa3BUTHS PACTEHUI B TEUEHHME BCEH BereTaluu; — 00eCledeHrue PACTeHUM MIIEHUIIbI
AIIEMEHTAMH MUHEPAJILHOTO MTUTAHUS Ha PallMOHAIIBHOM YPOBHE, ITPHU IPOOHOM BHECE-
HUU a30THBIX YIOOPEHUI, C KOPPEKTUPOBKOH /103 U CPOKOB MO JaHHBIM IMOYBEHHOU U
PACTUTENBHON TMATHOCTUKH, — MHTETPUPOBAHHYIO 3AIIUTY MIOCEBOB OT COPHSIKOB, 00-
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JIe3HEW W BpeauTeNeil; — CBOEBPEMEHHYIO U Kau€CTBEHHYIO YOOPKY ypoxKas; — Mpu-
MEHEHHE CHUCTEMbI BHICOKOTIPOU3BOAUTENbHBIX MAIIMH U OPYAUM MPU CTPOTOM COOIIO-
JICHUU arpOTEXHUYECKUX TPeOOBAHUM HA KaXKJIOW TEXHOJOTUUECKOW OmNepalyu; — BbI-
cokasi KBanu(uKalus U MaTepuaibHas OTBETCTBEHHOCTh KaJpOB 3a PE3yJIbTaThl CBOE-
ro Tpyaa; — BHeApeHue (OpM OpraHU3alMU TPyla M SKOHOMHUYECKUX CTHUMYJIOB,
CIOCOOCTBYIOITUX MOJTYUYEHHUIO BHICOKMX YCTOMUMBBIX YPOXKA€B BHICOKOKAYE€CTBEHHOTO
¥ KOHKYPEHTOCIIOCOOHOTO 3€pHa.

[IpenmectBenanku. Pomb mpenecTBEHHUKOB B (JOPMUPOBAHUH BEIUYUHBI U
KayecTBa YpOKasi MIIEHUIbI BCIEACTBUE UX MHOTOIPAHHOCTU U MPOJIOJKUTEIIBHOCTH
BO3JICHCTBUS HA pacTeHue (co BpeMeHu (GOpMUPOBAHUS TPOPOCTKA — 10 YOOPKHU) OHA
13 HanboJiee 3HAYMMBIX CPEJId IPYTUX arpoTEXHUUYECKUX MPpUeMoB. BiusHue npeniie-
CTBEHHUKOB TIPOSIBJISIETCS U€PEe3 UX BOAHBIN, MUIIEBON U MUKPOOHOJIOTUUECKUN PEKHU-
MbI. [TIaBHBIM IO 3HAYMMOCTH BIIUSHHS Ha ypokall B 3aCyNUIMBBIX yCIOBHUsX Kpbima
SIBJISIETCS BOJHBIN PEXUM, KOTOPBI B OCHOBHOM U OIpPEACISIET IEHHOCTh Ipellie-
CTBEHHHUKA. 3arachl JOCTYITHOW BJar B METPOBOM CJIO€ IMOYBBI MEPE]] TOCEBOM IIIIE-
HUIBI TOCTIE PAa3HBIX MPEAIIECTBEHHUKOB OBIBAET, KaK MPABUIIO, HEOAMHAKOBBIMU U
COCTaBJISIIOT B CpeHeM 1o yepHoMmy mapy — 1100, 3ausitomy napy (0000BO-371aKOBBIE
cMecHu Ha 3eneHblil kopMm) — 1940, nocie Kykypy3bl Ha cuinoc 700, mapoBoi 03UMH
660, noxconHednuky 620 M>/ra. DTH 3amackl BIArd ONPEENISIOT B 3HAYMTEILHON CTe-
MEHU BIAYXKHOCTh MaXxOTHOTO — 20 CM CJOs IMOYBBI, YTO UMEET PElIarolee 3HAYEHUE
JUTS TIOJIyYEHHUSI C OCEHU CBOEBPEMEHHBIX U JIPYKHBIX BCXOA0B. [10IHOLIEHHBIE BCXO/IbI
MOTYT ObITh TOJBKO MIPU HAJIMYUU B 3TOM cjioe HEe MeHee 20 MM MPOAYKTUBHOM BIIArU.
Ecnu BIa)XHOCTh MOYBBI BO BPEMSI CEBa M B TEUEHHUE AEKAJbl MOCIE €ro ObUIa HMXKE
(okosio 15 MM), TO MOSABISIOTCA CpEeIHEU3PEKEHHbIE BCXOAbl, npu 10-15 MM u HiKe
MIPU BBICOKOM TEMIIepaType MOYBBI BCXObl MOTYT HE MOSIBUTHCS COBCEM H3-3a CUJIbHO-
ro OPaXXEHUS UX IJIECEHbIO.

K Hauanmy BeceHHeW Bereraly O3MMOW MIIEHUIIbl 3arachl BJIard B TOYBE
pa3HbIX MPEANIECTBEHHUKOB HE BBIPABHUBAETCS U COCTaBIsIET B 1,5-MeTpoBOM cioe
(nryOmHa MPOHUKHOBEHUSI KOpHEH), mo mapy uepHomy — 1850, 3anaromy — 1726, 1o
HEAPOBHIM TIPEANIECTBEHHUKAM — 1256-1490 m’/ra. Takum 00Opa3oM pacTeHus IIiIe-
HUIIBI TIO TIapaM MPAKTUYECKU MOJTHOCTHIO OBLTM 00ECIICUeHbI BIaroi Ha Mepuojl Bere-
TallMi U B MEHBIIIEH CTENEHU 3aBUCST OT JIETHUX 0caJKoB. [loaTomMy yposkau no nmapam
bopMHPYIOTCS, KaK TPaBWIIO, 0oJiee BBICOKHE W MO To/laM CTaOwibHbL. PacTenus Ha
HEMapOBBIX MPEANICCTBEHHUKAX B 3HAYUTEIHHO OOJBIINEH CTETEHU 3aBUCST OT OCal-
KOB BECEHHE-JIETHEr0 Mepuoa, KOTOPhIE BHINAJAAIOT HEPABHOMEPHO U KOA(DPHUIIUEHT
MCIIOIb30BaHUSI HEBBICOKHM, TaK KakK Bjiara ¢ MOBEPXHOCTHU MOYBBI OBICTPO UCIAPSECT-
cs. DTO U ABJISIETCS OJTHOM M3 TJIaBHBIX MPUYUH MOJTYUYEHHUS 10 HUM HEBBICOKUX U He-
CTAOMJIBHBIX IO rojam ypoxaeB. HeoquHakoBble yclIOBUS BOI00OECIIEYEHHOCTH IO-
CJIe Pa3IMYHbIX MPEIIECTBEHHUKOB 00YyCIaBIMBAIOT Pa3Hblil YPOBEHb BOJONOTPEOIIE-
HUSl pacTEHUM Ha (POPMHUPOBAHHE EAMHMIIBI YpOxkKasi. Hanbojiee SKOHOMHO PacXoayeT
BOJIy MIIICHUIIA 110 YepHOMY Tapy (KodddunmeHT norpedmaenus 302) u 3aHITOMY mapy
(404). Koadpdunuent BoaonoTpeOieHnss Ha CTEPHEBOM MpeAliecTBeHHUKE B 1,5 pasa
BbIIE — 514.
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Bropeim oOmienpu3HaHHbIM (aKTOPOM BIIMSHUS MPEAIICCTBEHHUKA Ha BEJIUYU-
HY ¥ KaueCTBO yporKasi sBJISIETCSI €ro nuieBoi pexxuM. Ko BpemeHu ceBa rmodBa mocjie
Pa3IMYHBIX TMPEAINICCTBEHHUKOB COACPKUT HEOJAMHAKOBOE KOJIMYECTBO HHUTPATOB. B
0...40 cM cnmoe yepHO3eMa H0KHOTO Ha IMapy YUCTOM uX Obl1o 17,6, HA Mapy 3aHATOM —
16,0, xykypy3e Ha cuioc — 13,7, mapoBoit o3umu — 11,9, noaconueunuke — 10 Mr/kr.
Jlaxke mocie mapa 4epHOro €ro HeJAOCTaTOYHO it (POPMHUPOBAHUS BBICOKOTO ypOKas
XOPOILIETO KauecTBa. JTO CBUIETEIbCTBYET O TOM, YTO NMUIIEBOM PEXUM Ipelle-
CTBEHHUKOB, BIUSIONINNA Ha (JOPMUPOBAHHUE YPOXKas, OMPEAEIIICTCS TIIaBHBIM 00pa3oM
HE TEMU 3amacaMy MUTATEIbHBIX BEIIECTB, KOTOpPhIE OBIBAIOT B MOYBE TEPEN CEBOM
MIIEHUIIbI, a HEOJUHAKOBOM CKOPOCTHIO MUHEpAU3allMd OPraHUYECKOrO BEIIECTBA B
nepuof ee Beretannu. CKOPOCTh KE 3TOM MUHEpAIU3alUd B 3HAUUTEILHOW MEPE 3a-
BHCHUT OT OCTAaTOYHOIO BJIMSIHUS MPEAIIESCTBYIONIEH KYIBTYPhl, KOTOPOE MPOSBIISIETCS
yepe3 MeTaboIUThl OMOIIEHO30B MUKPOOPTaHU3MOB, (POPMUPYIOIIUXCS TOJ] €€ BIIUS-
HUEM U SBIJISIIOTCS TIO CYTH Jieja, MUKPOOHUOJIOTHYECKUM PEKUMOM TOYBHI, & BECHOU
yepe3 ee OMOJOTHYeCKyl0 aKTUBHOCTh. JlaHHBIE HAYYHBIX YUPESKJACHUN M TMPOU3-
BOJICTBEHHBIN OIBIT CBUJIETEJIbCTBYIOT, YTO HA JYYIIUX MNPEIIIECTBEHHUKAX — Mapo-
BBIX TIOJISIX, €XKETOIHO CKJIAJILIBAIOTCS ONAronpusATHBIC I O3UMOM MINEHUIIbI YCIIO-
Bus. Jlaxe B rofpl ¢ JIETHEHW 3acyXOil U CyXO¥l OCEHBIO, MPU MPABUIBHON 00paboTKe
MIOYBBI, YEPHBIE Mapbl B MIAXOTHOM CJIO€ COXPAHSIOT 3alachl BJIarv, I0CTATOUYHbBIC IS
MOJIyYEHHUSI CBOEBPEMEHHBIX, JIPYKHBIX BCXO/I0B. L[eHHOCTH 3aHATOrO mapa onpeaess-
€TCsl TIapo3aHUMAIOIIEH KyJIbTYpOl W BpeMEHeM ee yOoopku. Uem paHbIe KyabTypa
OCBOOOK/IA€T TOJIe, TEM JIYUIIINM MpPEeIIIeCTBEHHUKaM OHa siBisieTcs. TpaauimoHHbIe
st KppiMa mapo3aHumaroiye KyabTypbl — O3UMbIE U SpOBbIe 000OBO - 3JIaKOBbBIE
CMeCH Ha KOpM. XOPOILIMMH MNPEAIIeCTBEHHUKAMU SIBJISIIOTCS KAIyCTHBIE KYJIBTYPBI,
yOupaemble Ha 3€JI€HBIM KOpM, MHOTOJIETHHE TpaBbl. O3UMBIN parc BBIMOIHSIET POJIb
dbutocaHuTapa, OUYUIIAET TOYBY OT KOPHEBBIX THWIIEH U IPYyTUX OOJIE3EHEH.

D¢ HEeKTUBHOCTH NTAPOB YUCTHIX M 3aHATHIX ONPEICIISAETCS YCIOBUSIMHU YBIIAXKHE-
HUsl palloHa BbIpamuBanus. B c¢Bsi3u ¢ 3TuM, B ypokaitHoi 3oHe KpbiMa. mydie obec-
NIEYEHHON BIIaroi, maphbl 3aHATHIE JOKHBI UMETh OOJIBIION yIENbHBIA BEC B IPYIIE
MapoBbIX MPEAIIECTBEHHUKOB, TaK KaK OHU CIIOCOOCTBYIOT MOBBIIICHUIO TTPOAYKTHB-
HOCTHU C€BOO0OOpPOTOB. B Oosiee cyXux yCIOBUSAX CTEMHOM 30HBI YEPHBIE MApPhl UMEIOT
HECOMHEHHBIE NTPEUMYIIECTBA NEPE 3aHATHIMU KaK MO BEIMYMHE ypoxKas, Tak U IO
Ka4ecTBY (hopMHupyeMoro 3epHa. XyAIIUMH MPEANICCTBEHHUKAMUA O3UMOM TMIIICHUIIBI
SIBJISIFOTCSI TIOACOJTHEYHUK U TTapoBasi 03MMasl MILEHUIIA, KYKypy3a Ha CUJIOC KakK Mpei-
IECTBEHHUK 3aHUMAET IPOMEKYTOUHOE MosioxkeHue (Tadmn. 1).
Tabnuna 1 — YpoxkaliHOCTh 03UMOM MIIEHUIBI 110 TIPEIIIECTBEHHUKAM

[IpenuiecTBeHHUK YpORARHOCTS
T/Ta %
ITap yepHbIl 44 100
[Tap 3aHATHIH 36 82
Kykypy3a Ha cunoc 31 70
[Moncomaeunnk 26 59
CrepHs 03UMBIX 27 61
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[Tocne HemapoBBIX MPEAIIECTBEHHUKOB, TJ€ CO3JAIOTCS KECTKUE YCIOBUS IS
03MMOM TIIEHUIIBI, HE YAeTCsl MOIYUYUTh CTAOUIIBHBIX 10 TO/IaM YPOXKaeB KaueCTBEH-
Horo 3epHa. [lo KyKypy3e Ha CUJIOC, B CiIy4ae YIauHO CKJIa/bIBAIOIIEHCS KOHBIOHKTY -
PBI PhIHKA BO3MOXKHO pa3MeIeHHuE CEMEHHBIX MOCEBOB 03UMOM MIIeHUIbl. B oliem
M0 HEMapOBBIM IMPEANICCTBEHHUKAM JYUIlIe CEeSITh O3UMbINA STYMEHb, KOTOPBII obecrie-
YUT MOJTy4YeHue 00s1ee BBICOKOTO YPOXKasi, a 3HAYUT U TPUOBLIH.

OO6pabotka mouBsl. EquHOM crcTeMbl MOITOTOBKY MOYBHI K CEBY O3UMOM TIiIe-
HUIlbl B KpbiMy OBITh HE MOXKET B CHITY Pa3IMUUN YCIOBHIN MOYBEHHO-KIMMATUUECKUX
30H U OCOOCHHOCTEH mpe/iiecTBeHHUKOB. OTHAKO B JIFOOOM ciiyyae HEOOXOAUMO MPH-
JEP>KUBAThCA OOIIUX PACTEHUEBOAYECKHUX IMPABWJI — HE JOMYCKATh 3ala3/IbIBAaHUS C
yOOpKOH MPEeaIIECTBYIOMIEN KyJIbTYpbl U KaK MOXKHO ObICTpee OCBOOOXIATh IMOJIE OT
MOXKHUBHBIX OCTAaTkoB. WM, M3MENBUMB MX, PABHOMEPHO paCMPEEIUTh MO MOJIO.
Cpazy mnocne yOOpkH MpeaniecTBEHHUKA Mojie cienyeT oO0padoTarh AUCKOBBIMU JIy-
IUIBHUKAMU Ha TTyOUHY 5-7 ¢M, 3aTe€M BHECTH yI0OpEHHUS U 3ajieJlaTh UX B TTOYBY.

[myOuHy OCHOBHOUM 00paOOTKM yCTaHABIMBAIOT B 3aBUCUMOCTH OT MOTOJHBIX
YCIJIOBUM, IMJIOTHOCTU U 3aCOPEHHOCTHU MOYBBI, MPOJIOJKUTEIHLHOCTH TIEPHOAA OT YOOP-
KU JI0 TIOCceBa MIIeHUIIbl. Menbie mouBy 00padaThiBalOT B 3aCYILIUBBIX YCIOBHUSIX U HA
YUCTBIX OT COPHSKOB TMOJISAX, @ TAKXKE MPH MO3HEN yOopKe npeiecTBeHHnka. Oos3a-
TEJbHBIM MPHEMOM SIBIIETCS MPUKATHIBAHUE BCMaXaHHOW MouBbl. KaTok HE TOJIBKO
pazOuBaeT oOpa3oBaBIIMECs TIHIOBI, HO ¥ BBIPABHUBAET W YIUIOTHsET mouBy. [locrme
OCHOBHOM 00pabOTKU MOYBBI HEOOXOJUMO KaK MOXKHO CKOpEEe JOBECTH MOBEPXHOCTH
MOJISL IO COCTOSIHUSI TOTOBHOCTH K CEBY 03UMOM MieHuIbl. OCOOEHHO HU B KOEM CITy-
yae Hellb3sl yIyCKaTh TaKyH0 BO3MOKHOCTB IOCJE BbINaJACHHS OcaakoB. B mepuon ot
OCHOBHOW 0OpaOOTKM MOYBBI 10 CEBA O3UMOM MIIEHUIIBI MOJIE CIEIYET COAECPKaTh B
YUCTOM OT COPHSIKOB COCTOSIHUM U HE JOIyCKaTh 00pa30oBaHUs TOUBEHHON KOPKH, JJIs
4ero cliefyeT ee OOpOHUTH U, MPHU MOSIBICHUN COPHSAKOB, KyJbTUBUPOBATH IMIOCKOPE-
KYIIUMU JTarlaMu.

OO6pabotka mouBbl. O3umas mieHuna B KpeiMy BbIpalyMBaeTcst B pa3IuyHbIX
MOYBEHHO-KJIMMATUYECKUX 30HAX U MOCJIE Pa3HbIX MPEAIIECTBEHHUKOB. [loaToMy enu-
HOM CHUCTEMBI TIOJITOTOBKH IOYBHI K €€ MOCEBY ObITh HE MOKeT. OTHAKO B JIFOOOM CITy -
yae HEOOXOAMMO TPUIIEPKUBATHCS OOIIMX PACTEHHWEBOMAYECKUX TMPaBUI — HE JOIYC-
KaTh 3amas/bIBaHUsl C YOOPKOW MPENIIeCTBYIONIEH KYIbTyphl U KaK MOXXHO OBICTpee
0CBOOOXKIAaTh T0JIC OT TOKHUBHBIX 0CTaTKOB. Cpasy mocie yOOpKH MpeIieCTBEHHUKA
MoJie CIeAyeT 3aAUCKOBaTh, BHECTH yIOOpeHUs 1 00paboTaTh Ha HYKHYIO TITyOUHY.

[yOuHy OCHOBHOM 0OpaOOTKM YCTAaHABIMBAIOT B 3aBUCUMOCTH OT IMOTOAHBIX
YCJIOBHM, IJIOTHOCTH M 3aCOPEHHOCTH MOYBBI, MPOJOJKUTEILHOCTH MIEpUOJa OT yOop-
KM JI0 TIOCeBa MIIEHUIbl. Mebue MoYBy 00padaThiBalOT B 3aCYIIIUMBBIX M HA YHCTHIX
OT COPHSIKOB TOJISIX, & TaKXKe MPU MO3IHEN yOOpke npeamiecTBeHHUKa. O0s3aTeabHbIM
IPUEMOM SIBJISIETCSI TIPUKATHIBAHKE BCHaXxaHHOM MouBbl. Karok He TOIbKO pa3OuBaeT
oOpa3oBaBilMecs MbIObI, HO W BBIPABHUBAET M YIUIOTHAET mouBy. [locne ocHOBHOM
00pabOTKH MOYBBI HEOOXOAMMO KaK MOXKHO CKOpee JIOBOIUTH MOBEPXHOCTH IMOJIS 10
COCTOSIHUSI TOTOBHOCTH K ITOCEBY O3UMOM IMIIIEHUIIBI.

Oco0eHHO HU B KOEM CIIy4yae HeJb3sl YIIyCKaTh TaKyt0 BOZMOXXHOCTH IOCJIE BbI-
MajieHus1 0CaaKoB. B mepros oT OCHOBHOM 00paOOTKH MOYBHI /10 TOCEBA O3UMOM TIIIIE-
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HULBI TI0JIE CIIETYET COAECPkaTh B YUCTOM OT COPHSIKOB COCTOSIHUU U HE JIOMYCKaTh 00-
pa30BaHus OYBEHHOMN KOPKH, JUIsl YETO CJenyeT ee OOPOHUTDH U, NIPH MOSIBICHUH COP-
HSIKOB, KYJIBTUBUPOBATH TUIOCKOPEXKYLTUMHU JIATTIAMH.

OO6paboTka ynucThIX MapoB. Kinaccuyeckas TEXHOJIOTHS MOATOTOBKH MOYBBI K M0-
CEBY O3MMBIX IO TUITY YEPHOTO Mapa 3aKII0YaeTCs B MPOBEACHUH CIIETYIONINX arpOHO-
mMudeckux Meponpustuil. [locne yOopku mpeamecTByomend KylIbTypbl TPOBOIST JIy-
nieHue crepHu Ha 6...8 cM. IIpu nosiBineHny Ha 1oJjie COPHSAKOB, JIYLIEHUE ITOBTOPSIOT
WIHM TPOBOJAT KyJabTUBaLMIO. [lanryT mose B OKTAOpe WK MOCie BbIMAIECHUS 0CaIKOB
Ha niyouny 20...22 cM. B 3acynuuBbix ycnoBusix Tapxankyrckoro u Kepuenckoro mo-
JyOCTPOBOB ITyOWHY BCHAIIKH II€IeCO00pa3HO yMEeHbIUTH 70 16...18 cm. Ha sponu-
POBaHHBIX MOJISX HAIIYT Ha NIYOMHY OKYJIBTYPEHHOIO CIOS.

BecenHe-netHHii yXo/ 3a MapoBbIM I0JIEM HAYMHAETCA ¢ OOPOHOBAHUS MpHU Ha-
CTYIJIEHUU (DU3UYECKOW CIETOCTH TOYBBI M TOSABICHUU MPOPOCTKOB COPHAKOB. B
JaTbHEWILEM, IIPY MOSABJIEHUH UX BCXOJOB, I0JI€ KylnbTUBUPYIOT Ha 10...12 cMm, a mociie
J0X7el, mpu o0pa30BaHUU MOYBEHHOW KOPKH, MPOBOJAT OOpoHOBaHME. [yOuHY 110-
CIEYIOUIUX KYJbTUBALMN, KOTOPBIE MPOBOAAT IJIOCKOPEKYIIMMHU JIallaMH, TOCTEIIEH -
HO YMEHBIIAIOT 10 TIIyOMHBI 3a7enku ceMsH — 6 cM. [Ipu yxonme 3a mapamu ciieayer
n30erarb 4acThlX U TIyOOKUX 00pabOoTOK, OOJIbIEe MPUMEHIThH OOPOHOBAHUE, KOTOPOE
clIeZlyeT IPUMEHSATH B (hazy MpopacTaHUs U BCXOI0B COPHSKOB.

OO6paboTtka 3aHATHIX TapoB. OOpaboTKa MOJs OKHA HAYMHATHCS Cpasy Mmocie
yOOpKH mapo3aHuMaroieil KyasTypbl. Ecian mog o3uMyro MIeHUIy TIaHUPYeTCsl BHE-
CEHME HaB03a, TO IpoBoAuTCs Bemamka Ha 20...22 cM. Ha nossix 4ucThIX OT MHOTOJIET-
HUX COPHSKOB, KaK MPAaBWJIO, JOJKHA MPOBOJUTHCS MOBEPXHOCTHAs 00paboTKa JuC-
KOBBIMM OOpOHAMU, KyIbTHUBATOPAMHU-IFIOCKOPE3aMHU WJIM KOMOMHUPOBAHHBIMU arpe-
raramu Ha 1youny 8...10 cMm. B nmepuon napoBanus mosis, o Mepe MOsIBICHUS COPHSI -
KOB, IIPOBOJATCS KyJbTUBalMM — cHadana Ha 8...10 cm, 3arem Ha 6...8 cm. Ilocne no-
XKW MpOBOAAT OOPOHOBAHUE ISl YHUUTOXKEHHS IPOPOCTKOB COPHSIKOB U TTOYBEHHOM
kopku. [lose mocie MHOrONETHUX TpaB (ICMAPLET, JOHHUK, JIOLEpHA) OOBIYHO HAYM-
HAIOT 00padaThIBaTh MOCIIE MEPBOTO yKoca 3ejieHoi Macchl. [lepBas 06paboTka — auc-
KOoBbIMH OopoHamu Ha ryOuny 10...12 cM. Uepes 2...3 mHs, mociie TOTO Kak MOYBa
CHU3y HEMHOI'O YBJIAJKHUTCS, 4 TIOKHUBHBIE OCTAaTKH HA MOBEPXHOCTH IOJI MOZCOX-
HYT, MyCKalOT TJIOCKOpe3bl B arperare ¢ Ooponamu BUI'-3A. Imybuna 006paboTku
10...12 cm. O6paboTKa MOYBHI MOCIIE HEMAPOBBIX MPEIIIECTBEHHUKOB. YacTh MOCEBOB
O3UMOM MIIEHUIBI HEKOTOPOE BpeMS ellle OyIeT pa3Melarbes 1Mo KyKypy3e Ha CUIIoC,
OBOILLHBIM KyJIbTYypaM U JIpyTUM HEMapOBBIM IpenuecTBeHHUKaM. [1epBoil 3aauei Ha
ATUX MOJISIX SBJISETCSA TUIATEIbHOE U3MENbYEHUE NOKHUBHBIX OCTaTKOB. [loje B 1eHb
yOOpKku 00pa0aThIBAIOT JIYIIUIBHUKAMU C XOPOILIO OTTOYEHHBIMU JucKaMu. Omnasibl-
BaTh C 3TUM NPUEMOM HENb3s, TaK KaK IOKHHUBHBIE OCTAaTKW MPEIIIECTBYIOIIEH
KYJBTYPbI BBICOXHYT U OyAyT TUIOXO U3MEIBYAThCS.

Uepe3 HeCKONIbKO THEH mojie o0padaThIBalOT AMCKOBOM OOpPOHOM MOJ YIJIOM
40...450 x HanpasieHuto psaAkoB. [Ipu HEOOXOAUMOCTH TUCKOBaHUE MPOBOIST B JBa
ciea. 3aTeM 1o Mepe HeoOXOAMMOCTH MoJIe KYIbTUBUPYIOT B arperare ¢ KaTkom 1 00-
ponoii BUI-3A. TIpumeHsTh MI0CKOPE3bl MOciae YOOPKH MPOMANTHBIX KYJIBTYp Helle-
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necoo0pa3Ho, TaK Kak He 00ecrneuynBaeTcs paBHOMEpHas IIyOMHA PHIXJICHUS MOYBBI U
Ha €€ MMOBEPXHOCTH 00Pa3yIOTCS TIIBIOKI.

[IpennoceBHas 00pabOTKa MOYBHI JOJDKHA IPOU3BOAUTHLCS MIEPE]] CEBOM IMIICHH -
1bl. JITUTENbHBIA pa3pblB BO BPEMEHU MEXKIY ITHUMH ONEpalusMu — Oojiee yeM JiBa
THSI, HEJIOMYCTUM, TaK KaK JaeT MPEUMYIIEeCTBO COpPHSAKaM, KOTOphI€, B CHIIy CBOEH
OMOJIOTHY, PaHbIIE KYJIBTYPHBIX PACTEHUN BCXOST, 3aXBaThIBAIOT B arpoUTOIICHO3E
JOMUHUpYIoLIee noynokeHue. Kpome yHUUTOXKEHUSI COPHSAKOB MPEANOCEBHAS KYJIbTH-
BalUsl JOJDKHA CO3/1aTh HAa TIOBEPXHOCTH TIOJISL PHIXJIBIN CIIOM MOYBHI U MO HUM YIUIOT-
HEHHOE JIOXKE, Ha KOTOPOE HYKHO MOJIOKUTh CEMEHa MpH ceBe. [I[poBoaUTCS KynbTHBA-
TOPOM Ha IIIyOWHY 3a/I€TTKU CEMSH.

AJnanTuBHOE NMPUMEHEHHE yAOOPEHHI Mo 03UMYl0 MileHHIly. B komruiekce ¢
APYTAMHU arporpueMamu, CIOCOOCTBYIOIIMMHU MOTYYEHHIO BBICOKHUX, YCTOWYHUBBIX H
KaueCTBEHHBIX ypO’KaeB O3UMOM MIICHUIIBI OOJBIIYI0 POJb MTPArOT yaoOpenus. Mx
3HaYUMOCTh CPEIU APYTUX arpolpHEMOB, B CBS3M CO CHUKEHHEM €CTECTBEHHOTO TIIO-
JAOPOAMS TIOYB U WHTCHCH(HUKAIMEH 3€pHOBOTO XO3SHCTBa, MOBbImaeTcsa. HyxHo oT-
METHUTh, UTO O3UMasl MILIEHUIIA XapaKTEPU3YEeTCs OCOOEHHO MOBBIIIEHHONW OT3hIBUMBO-
CTBIO Ha yIy4IlIEHUE YCIOBUN MUTAHUS, YTO OOBSICHSAETCS LIENBIM PSAJIOM MPUYHUH.

Bo-niepBbix, mis gopmupoBanus ypoxkaes 35...40 1/ra (370 0OObIYHBINA yPOBEHb
YPOKaWHOCTH COBPEMEHHBIX COPTOB) TpeOyeTcsl OOJIBIIOe KOJIUYSCTBO MUTATEIBHBIX
BemecTB — okonno 130 kr/ra azora, 50 pocdopa u 100 xr xamus.

Bo-BTOpBIX, y MIIEHHUIIBI OTHOCUTEIBHO KOPOTKHUHA MEPHOJA IHEPrHYHOrO IO-
TpeOIeHHs] MTUTATEIbHBIX BELIECTB U3 MOYBbI, TO3TOMY OU€Hb BaKHO HAJIHUYUE B HYXK-
HOM KOJIMYE€CTBE HEOOXOTUMBIX 3JIEMEHTOB MUTAHUS HIMEHHO B 3TOT MEPHOI.

B-TpeTbux, y CHJIBHBIX COPTOB O3UMOM MIIIEHHUIIBI OTHUM W3 OCHOBHBIX MOKa3a-
TeJel KauecTBa 3epHa SBISETCS €ro OENIKOBOCTH, a COJAepKaHUe Oelka B 3epHE, Kak
MPaBUIIO, B 3HAUUTEIHHON Mepe OMpeeNsieTCsl ypOBHEM a30THOTO MUTAHMSI, KOTOPBIMA
JOJDKEH OBITH BBIIIE, YeM MPH BBIPAIIMBAHWU OOBIYHBIX COPTOB MIICHMIBI. be3 ymo-
OpeHuil MoixyyaTh AOCTATOYHO BBICOKHE YpOXKaW 3€pHa C XOPOLIUM €ro KayeCTBOM B
HACTOSIIEE BpeMs — MPOCTO HEBO3MOXKHO. [103TOMY /ake B yCIOBUSAX OCTPOTO 3KOHO-
MHUYECKOTO0 KpHU3UCa TIPH BBIpAIIMBAHUU O3UMOM MileHUIbl B KpbIMy HEnb3s OTKa3bl-
BaThCsl OT MPUMEHEHUs yIOOPEHUH, Tak Kak yepes 2...3 roja ee ypokaiHOCTb CHU3HT-
cs o 15...16 1/ra, a comepkaHre KICHKOBUHBI B 3epHE 110 18...20%, 9TO TOCTaBUT 1O
COMHEHHE 11€JIeCO00Pa3HOCTh €€ BBIPAIMBAHUS B 3TOM PETHOHE, TaK KaK TaKOe 3€pHO
OyZeT He KOHKYPEHTOCTIOCOOHBIM.

N3 oprannyeckux ynoOpeHuii Hanbosee pacnpocTpaHeHHbIM B Kpbimy siBisier-
cs HaBO3. B yclmoBHSX Pe3KOro MOBBIIICHHS 1I€H HA MHUHEPAIbHbIE YIOOPEHHS €ro
pOJIb 3aMEeTHO Bo3pacTaeT. [Ipu mpaBMIIbHOI OpraHM3alMK €T0 3arOTOBKH, XPaHSHHSI U
MCITOJIb30BaHUSI MOXKHO Ha 25-30% MOXXHO yIOBJIETBOPUTH OOLIYIO0 MOTPEOHOCTH XO-
3s1iicTB B ymoOpeHusix. [Ipu BHecennn 20 T HaBo3a Ha T€KTap MO BCHAIIKY YEPHOTO
napa ypoxxanHOCTh MIISHUIIbI YBEIUUMBaeTCs Ha 3-4 1/ra, a copepKaHue KICHKOBUHBI
Ha 1,5-2,0%. YuuteiBasg ne@uiut yqoOpeHUil palmoHalibHEe HABO3 BHOCUTH HE TOJ
YEepHBIN Tap, a MOJl HEMapoBbIC MPEIIIECTBEHHUKH, Te PPEKTUBHOCTh €ro OyaeT
Bbllle. Ha coBpeMeHHOM 3Tare pa3BUTUSl arpOHOMUYECKON HAyKU NP ONpeNeTIeHUH
703 BHECEHHUS MUHEPAJIbHBIX YIOOpEHUN MOJ O3UMYIO0 MIIEHUIy CIEAYyeT PYyKO-
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BOJICTBOBATHCS JAHHBIMHU arpOXMMHUECKON XapaKTePUCTHKHU TIOYBBI JAHHOTO TOJSI, KO-
TOpPbIE UMEIOTCS B KaXJA0M XO34UCTBE. DTU JaHHbIE CBUIETEILCTBYIOT O TOM, YTO CO-
nepskaHue kanus B nouBax KpsiMa, kak mpasuiio, Beicokoe (6omnee 30 mr Ha 100 r moy-
BbI) U BHOCHUTD €TI0 C YIOOPEHUSIMU HET HEOOXOAUMOCTH.

3HauuMOCTh (hochOpHBIX YIOOpPEHH B OCIEAHNUE IO/Ibl 3aMETHO YBEINUNIIACh.
Hepenku cranu ciayyau, Koria OJHOCTOPOHHEE BHECEHUE a30THBIX YI0OpEHUIl B OUBY
P HU3KOM cofepkaHuu B Hel P,Os He yBenuuuBaeT ypokailHOCTH 3epHa. B Toxe
BpeMs BHeceHue docdopa 6e3 COOTBETCTBYIOMIETO KOJIMYECTBA a30Ta, MOJOKUTEIBHO
BJIMSISL HA BEJIMUMHY ypOKasi, CHIDKAET CO/Iep KaHHUEe KIICHKOBHUHBI B 3€pHE BCIICACTBHE
NPOSIBJICHUST «POCTOBOTO paz0aBieHMs» a30Ta B ypoxae. [lostomy docdophbie yno-
OpeHus cienyeT BHOCHTH IOJ MIIEHMIY TOJIBKO B KOMILJIEKCE C a30THBIMHU. YPO-
KAMHOCTh 03UMOM MIIICHHIIBI B 3aBUCUMOCTH OT COACPKaHUsI MOABIKHBIX (oc(haToB B
nouse. JlJisi 000CHOBAaHHOW M BO3MOXKHO IMOJIHOM OLIEHKM 00€CII€YEHHOCTH MOCEBOB
O3UMOI MIIEHUIbI €CTeCTBEHHBIM (HOC(HOPHBIM MUTAHHEM HEOOXOIMMO HO HEIOCTa-
TOYHO 3HATh KOJMYECTBO MOABMKHBIX (hocdaroB B maxoTHOM ciioe mouBbl. Hapsany c
noiayuyeHueMm uHpopMmanuu o conepxkanuu P,Os B mouBe, cieayeT yCTaHOBUTh CUITY U
XapakTep JEHCTBUS 3TOro MoKazaTesis I0A0POAMs Ha yposKaliHOCTb 3epHa. Ha ocHoBe
HOJIYYEHHBIX HaAMH JAHHBIX 110 UTOraM CTaTUCTUYECKOIO MOJICIMPOBAHMS Ha PUCYH-
ke | mpencTaBieHo rpaguueckoe BhIpaKeHHe HCKOMOM 3aBUCUMOCTH.

YpoxaiHocTs, Lra (Yi)
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Puc. 1 — YpoxaitHOCTb 03UMO#1 MIIIEHUIIBI B 3aBUCHMOCTH OT COJIEP)KaHUS B TTOYBE TIO-
JBIKHBIX (hocdaToB

3aBUCHUMOCTD YPOXKAWHOCTH O3UMOM IMIIIEHUIIBI OT KOJIMYECTBA JOCTYIHBIX (ocC-
(dhaToB B IOYBE MpEJICTaBICHA KPUBOM 3aMeIJICHHOTO pocTa. B nccienyemom nHTepBa-
Je HanboJiee BBICOKAs ypOXKaliHOCTh 3€pHA OTMEUYEHa B 00JIACTH MaKCHUMAJIBHBIX 3HA-
yeHui coaepxkanusa aoctynHod P,Os B mouBe. B cooTBeTcTBUU € pazpemaroieit
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CIIOCOOHOCTBIO PErpecCru, CTATUCTUUYECKHU JI0Ka3yeMOe CHIDKCHHUE YPOXKAUHOCTH 3ep-
Ha MO0 CPaBHEHUIO C MAaKCHMMYyMOM, OTMeuaeTcsi mpu conepxkaHuu P,Os MOABUKHBIX
dbocdarop Hke 3,7 mr Ha 100 r mouBkl. D10 3HAaYeHUE Ha 23 % mnpesbimaer 3,0 Mr —
MPUHATHIA B HACTOSIIIIEE BPEMsI YPOBEHb JIOCTATOYHOW OOECIEYEHHOCTH MOYBBI 3THUM
AIIEMEHTOM IMHUTAHMS, OJIHAKO MPpUOaBKa ypokaiHOCTU Ha uHTEepBaje oT 3,0 mo 3,7 mr
P,Os xoTa u JokazyeMa CTaTUCTHUYECKH, HO €€ BeIWuYrMHa coctasiseT Bcero 2.4 %.
Cumwxenue conepxanust P,Os na untepsaie ot 3,0 g0 2,0 mr/100 r BegeT k genpeccuu
ypoxkaHoCcTH B pasmepe 7,2 %, ot 2,0 mo 1,0 mr/100 r — eme 24 %. [Ipu MuHnManb-
HOM KonmdecTBe noctymHoro dochopa — 0,7 mr/100 T mOYBEI ypOXKAHOCTh 03UMOM
MIIEHUIIBI COCTABISET BCErO MOJIOBUHY OT BO3MOXKHOW B ATHUX YCJIOBHSIX. 3a/iaya €ro
KapTUPOBaHUSI B paMKax arpouH(POPMAIIMOHHOTO 00ECHEUYeHUs] TOYHOU TEXHOJIOTUU
BbIpaIMBaHUs 03UMOM MIleHUIIbI B KphIMy MMEEeT nepBOCTENIEHHOE 3HAYCHHE.

B ocHoBe pacuera auddepeniupoBaHHbIX 103 (HochoOpHOro ymoOpeHus moj
03MMYIO TIIEHUITY, BEIPAIIMBAEMYIO TI0 TOYHON TEXHOJOTHH, HAPSAY C JaHHBIMU O JIO-
KaJIbHOM 00ECIEYEHHOCTH MOYBBI MOJABWKHBIMU (pocharamMu ¥ OTKIMKOB HAa HEE ypo-
XKaWHOCTH, HEOOXOIMMO HCIIONIB30BaTh KOJTUYECTBEHHOE OMUCAHNE 3aBUCUMOCTHU MPO-
TYKTUBHOCTH TOCEBOB OT HOpM BHeceHus ¢ochopHbix TykoB. Ha ocHoBe perpec-
CHOHHOTO MOJIETMPOBAHKE BIUSHUS 103 ochopa Ha YPOKAWHOCTH O3UMOM TIICHUITBI
M0 JaHHBIM TPOBEAEHHBIX HAMH TOJIEBBIX OMBITOB, MOJYYEHO rpado-aHATUTUYECKOE
0TOOpaXEHUE ITON 3aBUCUMOCTH, MPECTABICHHON HAa PUCYHKE 2.

YpoxanHocTs, ura (Yi)
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Josa docdaTtos, krira a.8. (P)

Puc. 2 — YpoxxkaliHOCTb 03UMOM MIIEHHUIIBI B 3aBUCUMOCTH OT J103bI (hocopHOro yao-
OpeHus npu cosiepxkanuu noABWXKHbBIX docdaro 1,0 mr Ha 100 T MOUBEI

U3 Heé cnemyet, 4To 00Cy)/1aemasi 3aBUCUMOCTh UMEET BbIpaKEHHBIN HETUHEH -
HBIN XapakTep U 00JacTh dKCIEpUMEHTa 1o J03aM (HocPOpHBIX yI0OpEeHUI MTpeACcTaB-
JIeHa KakK JIUMUTUPYIOIICH, Tak U CTallMOHapHOU oOnacThio. B cinydae obecnieueHHO-
CTH TOYBBI AOCTYNHBIMU (hopmamu GochopHbIx coenuHennit Ha ypoBHe 1,0 mr P,Os
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Ha 100 r, MakcuMasbHas ypOXKallHOCTh, C YUE€TOM pa3pellarlieil crnocoOHOCTU pe-
IPECCHH, TOCTUTAETCS NMpU BHeceHUU pocdopubix TykoB oT 80 kr/ra 1.B.u Oonee. Kak
CJIEIyeT U3 COMPSKEHHOTO C aHAJIM3UPYEeMOM IuarpaMMol pucyHka | mpumeHeHue
dbochopHbIX ynoOpeHuit B 3TOM J03€ B MOJHOM Mepe KOMIIEHCHPYET ACHUIIUT ecTe-
CTBEHHOU 00€CIeYeHHOCTH MOYBBI HOCTyNMHbIMU Qocdaramu. CHIKEHUE O3bI HIDKE
Pso BEOET K IpOrpecCHBHOMY MAJECHUIO YPOXAWHOCTU 3€pHA. Tak, NpU BHECEHHUU
60 xr/ra 1.B. pochOpHBIX TYKOB OHA B 3TUX YCJIOBHSIX CHIKaetcs Ha 4,4 %, ipu BHe-
cenun Py —na 10,1 %, Py — Ha 19,8 %. BHecenue pochopHbIX TYKOB B 10CTaTOYHOM
HOpPME B TOJTHOW Mepe KOMIICHCUPYET NedUIMT MOABMXHBIX docharoB B mouse. OT-
KIIUKU ypOXKaHOCTH Ha BO3pacTaroue 1036l pochopHbIX yIoOpeHUN MOJUUHSAIOTCS
3aKOHOMEPHOCTHU 3aMEIJIEHHOTO POCTa, NEPEXOASAIIETO B CTALIMOHAPHYIO 001aCTh.

CreneHp BIMSHUS BO3pacTaroluX /103 (hocdaroB HA ypOKaHHOCTh MILIEHUIIBI B
3aBUCUMOCTH OT JOCTYIHOTO ¢ochopa B MOUYBE BUHA U3 PUCYHKa 3.
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Puc. 3 — OTHOCHTENBHAS YPOKAWUHOCTH O3UMOM MIIIEHULIBI B 3aBUCUMOCTHU OT JO3bI
dbochopHoro ynodpenus mpu pazIMmIHON 00eCTeYeHHOCTH MOYBbI TOJIBMKHBIMU (OC-
daramu, mr P,Os Ha 100 r mouBsI
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TexHuueckas >PPeKTUBHOCTh eMUHUIIBI POoChHOPHOTO yAOOpPEHUS B 3HAYUTEIh-
HOI CTEMEHU OMNpeAeNseTCcs] KOMIUIEKCHBIM BIMSIHUEM KaK YCJIOBHUH €CTECTBEHHOTO
dbochopHoro nuTaHus, TaK U €€ MOJIOKEHUEM Ha IIKajie BO3PACTAIOUIUX /103 BHECEHUS
docdaros. [Tpu 3TOM, YeM BbIlIe 00ECIIEYEHHOCTh TOYBbI JOCTYITHBIMU JJI1 pAaCTEHUN
dbopmamu coenuHenuit Gocdopa, TeM MeHbIIEH NMPUOABKON ypOKailHOCTH COMPOBO-
KTaeTCsl BHECEHHE OJIHON U TOM e 1036l (POCPOPHBIX TYKOB.

[To Mepe noBbImeHUsT HOPMBI HOCcPOPHBIX ynoOpeHuid, 3PPEKTUBHOCTD €€ «I10-
CJIEZIHEN YacTHUIIbD) aHAJIOTUYHBIM 00pa3oM cHUXkaeTcs. B o6oux ciydasix 3TH 3aKOHO-
MEPHOCTH BBIPAXKEHO B3aMMOJICUCTBYIOT, B3aUMHO YCHUJIMBAsCh, U UMEIOT SIBHO HEJIM-
HEelHBINA Xxapaktep. Takoe monoxkeHre 0oO0yCIOBICHO OJAHUM M TeM ke (U3HO0IoTHYe-
CKUM IyTEM BIIMAHMS Ha NPOAYKTHBHOCTH O3MMOW MIIEHUIBI KaK YpOBHEH obecrme-
YEHHOCTHU TOYBBI MOABUXKHBIMU (ocdaraMu, Tak U 03 BHeceHUs (PochOpHBIX y0-
Openuii. O0a 3TH MOKa3aTeNsl COCTABIAIOT €AUHBIA (PAKTOP yCIOBUN 00€CIIEYEeHHOCTH
pacTeHuil 03UMOM mMieHubl GocPopHbIM NUTaHUEM. B 1einoM, ontuMusaius ycio-
BUl PochHOpHOro MUTAHUS O3UMOMN MILIEHUIIBI JOJKHA YUUTHIBATh OXKUIAEMBIM 3KOHO -
mudeckuit 3ddext ot npumenenust pochopHbx TykoB. [Ipu 3TOM, BaKHO 3HATH HE
TOJIbKO OOIIYI0 MPUOABKY YPOKaHOCTH OT BHECEHMsI BCEl pacueTHON HOpMEI ocdo-
pa, HO M OT €€ «IOCJIECIHEN YACTHUIIbD», TAK HA3bIBAEMON MAPTUHAIBHOU J103bl. IMEHHO
Ha OCHOBE MapruHAJIBHOIO aHAJIN3a MOXKHO OIPENEIINTh, ONPABIBIBAET JIM CTOMMOCTb
npuOaBKHU ypOXKalHOCTH 3€pHa OT MPUMEHEHUS «IIOCJIEIHEro» KUjaorpaMma JeucTBy-
o1Iero BemecTBa (pocOpHBIX TYKOB 3aTpaThl HA €0 MPUOOpEeTeHHe M BHeceHue. B
pe3yapTare MOSABIAECTCS BO3MOXKHOCTh HAaWTH ONTHUMAIbHYIO 103y, HE COAEpPKALIYIO
Hea((DEeKTUBHOM, OamIacTHONW YacTH M 00ECIEYMBAIOLLYI0 HanboJiee BHICOKME IKOHO-
MUYECKHUE MOKa3aTeIu MPUMEHEHHSI MUHEPabHBIX (HOCPOPHBIX YIOOPEHUH.

JIOTIONMHUTENBHO K pe3ylbTaTaM, BBIYHMCIECHHBIM IO 3TOH (opmyne, ciemayer
npeaycMaTpuBaTh BHECEHUE PSIAKOBBIX ynoopenuid B 1o3e 10 kr P,Os Ha ra.

CrnenyeT nmoMHUTH, 4yTo Gochop MpakTUYECKH HE MepeABUraeTcsl B MOYBE, 3a-
KpEIUISIsiCh B MECTaxX €ro BHeceHus ¢ ypoopenusmu. [loatomy BHOcUTh dochopHbie
yaOOpeHus CleqyeT Mormyoxke, Kak MpaBuiio, MO OCHOBHYIO 00paOOTKY MOYBBHI.

A3OT sBISETCS TAKUM JIEMEHTOM MUTaHUs, KOTOPbII MOTPEOsSeTCs] pacCTeHUEM
IMILICHULBI B TeueHue Bcer Bereranuu. [llupokoe BappupoBaHUE BEIUYUHBI YPOKANHO-
CTH, TOKa3aTesel KayecTBa 3epHa, 00yCIaBIMBAaEMbIX OEIKOBBIM KOMILIEKCOM (Macco-
Basi 70151 Oeka, KIIEHKOBUHBI, CTEKJIIOBUIHOCTD), SIBJISIETCS CIEICTBUEM HEOJMHAKOBOM
00eCreueHHOCTH PACTEHU MIIICHUIIBI A30TOM B TEUEHUE BETeTallUU.

B nepByto ouepenb OH pacxoayeTcsi B paCTeHUH Ha 00pa30BaHUE BEre€TaTUBHBIX
Y T€HEpaTHBHBIX OPraHOB, a €ro JEHCTBUE Ha MOBBILIEHUE KauyecTBa 3epHa (coaeprka-
HUE B HEM OeJKa) HAYMHAET CKa3bIBATHCA TOJIBKO MOCIE TOTO, KaK MOJHOCTHIO OyayT
YIOBJIETBOPEHBI NOTPEOHOCTH PACTEHUSI B a30T€ JIJIsi 00pa30BaHMS BEIUUYUHBI yPOXKas.
[TorTOMy BHEceHHe HEeOONBIIMX J03 a30Ta MOJ O3UMYIO MIIEHHUILY, TOBBIAs €€ ypo-
XKaWHOCThb, HE MPUBOAUT K YIYUIIECHHUIO KauecTBa 3epHAa. BoT modemy onTumMasibHas
71032 a30THBIX YI0OpEHUH ISl BBIPAIIMBAHMS TIPOCTO BBHICOKOTO YPOXkKasi KAYeCTBEHHO-
ro 3epHa He paBHBI MEXKIy coOoii. [locnenHss Bceraa Boilie IEPBO.

Bo MHOruX pekomMeHnauusx mpeiaraeTcsi HeOOXOAUMYHO 103y a30Ta BHOCHUTH
IIOJT MPEANOCEBHYIO KYJIBTUBALMIO OCEHBIO. B 3THX XK€ pEeKOMEHJALMSIX Ha OCHOBE
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CpPEIHUX MHOTOJETHUX AAHHBIX OINpPEAENICHbI J03bl BHECEHUS a30Ta — Ha 3aHATHIX Ma-
pax 40-60 xr/ra, Ha HenmapoBwIX npeamecTBeHHukax 60-90 kr/ra. K coxaneHnuro 3Tu
PEKOMEHJIAlIMK HE YUYUTHIBAIOT HU OMOJIOTMYECKUX OCOOEHHOCTEH O3MMOMW MILIEHUIIbI
(oceHblo ee MOTPEOHOCTU B a30T€ MUHUMAJIbHBI, @ BECHON — MakCUMallbHbIE), HU (haK-
TUYECKYI0 00€CIIEYeHHOCTh TOYB MUHEPATBLHBIM a30TOM, HU MOTOIHBIX YCIIOBUMN Bere-
taiuu. COBEpUIEHHO OYEBUIHO, YTO OOECHeUeHHUE MIIEHUIbI a30TOM JIaXK€ Ha OJIHOM
10JIE IO OJAMHAKOBBIM IPENIIECTBEHHUKAM MOYKET CYIECTBEHHO MEHATHCS B Pas3jIdy-
HBI€ 10 ITOTO/IHBIM YCJIOBHSIM TOibl. B KauecTBe mpumepa MOKHO IPHUBECTHU 35-1€THHUE
JaHHBIE O YPOKAMHOCTH MIIEHUIBI HA COPTOYYACTKE (TO €CTh MPU CTAOMIIBHOM W BbI-
COKOH arpoTeXHUKE), KOTOPhIE BapbUPOBAIH 1O TomaM oT 14 mo 77 m/ra. Otu udpsr
TOBOPST, YTO B CyXO#l rof BHecEHUE J03bl ynoOpeHuil (60 Kr/ra CTOMMOCTBIO OKOJIO
180 rpH.) oka3anace OECHoOJIE3HOM, a BO BIAXKHBIM — HEAOCTATOUHOM ISl MOTYYEHUs
BO3MOXKHO BBICOKOTO YPO’Kasi XOPOILIETO Ka4eCTBa.

B cBs3u ¢ BBIIEU3TIOKEHHBIM, CIEAYET MPUHTH K BBIBOAY O HEOOXOAUMOCTH
aJanTUPOBAHUS JI03bI 230Ta K KOHKPETHBIM YCIOBHSIM PEalbHOTO BEr€TallMOHHOTO TIe-
pUOJa U TIEPEHECEHUs] BPEMEHHU €T0 BHECEHHUS K MEPUOAY MaKCUMAaJIbHBIX MOTPEOHO-
CTEH MIIEHUIIBI B ATOM 3JIEMEHTE NUTaHus. JlJis BO3MOXXHO OOJBIIET0 MPUOIHKEHUS
703bl @30THBIX YAOOPEHNH K ONTUMAJIbHON JUIsl METEOPOJIOTUYECKUX YCIOBUN JAHHOTO
rojia ee BeJIMYMHE CJIEIYeT NMEePEeHECTH BHECEHUE OOJBIIEH ee YacTh U3 MPeNOCEBHO -
ro Iepro/ia B paHHEBECEHHIOKO MOAKOPMKY. B 3TOM ciiydae nmosBIII€TCsl BO3MOXHOCTb
6osiee 000CHOBAHHO CYIUTh O MOTPEOHOCTSIX IMOCEBa MIIEHUIIBI B 230T€, OCHOBBIBASCH
Ha ero (PUTOMETPUUECKHX MOKA3aTeNAX, JAHHBIX MIOYBEHHON U PAaCTUTEIHHON TUATHO-
cTukd. OTCYTCTBUE HA/JEKHOIO METEONPOTrHO3a HA MPEACTOSIIMI Mepruojl BEreTaluu,
MOKHO, B U3BECTHOM Mepe, KOMIIEHCUPOBATh MyTEM Y4YeTa TaKOro yCTOMYMBOIO U JJIU-
TEJIBLHOTO IEUCTBYIOLIETO arpOKJIMMAaTHYECKOTO MMOKa3aress, Kak 3arnachl BOJbl B TIOYBE
KO BPEMEHH MPOBEACHUS TTOJKOPMKH.

HyxHO cka3aTh, 4TO ATOT METOJl HE OTBEPraeT MOJHOCTHIO UJICI0 BHECEHUS a30-
Ta Tepe NMOCEBOM OCEHBbI0. B oTnenbHbIe Tofbl (3aCylUIMBbIE) M Ha HEMApOBBIX
MO3IHOYOMpaeMBbIX MPEAIIECTBEHHUKAX JIOCTYITHOTO PACTEHUSIM a30Ta B ITOYBE MOXKET
HEe ObITh, WJIM €r0 KOJIMYECTBO OyIAEeT HEIOCTaTOYHBIM JJIsi HOPMAaJIbHOIO Pa3BUTHUS
MIICHUIBI B OCEHHUM mNepuoa. B 3ToM ciiydyae BHECEHHE OIPEAECICHHOM 103blI a30Ta
O] MPEANOCEBHYIO KYJIbTUBALUIO OKAKET MOJIOKUTEIBHOE BIUSHUE HA POCT, pa3BU-
THE Y IEPE3UMOBKY PaCTEHHI MILIEHULIBI.

Yro kacaeTcs mapoBbIX MPEAIIECTBEHHUKOB, @ UMEHHO HAa HUX JIOJKHBI pa3Me-
11aThCsl OCHOBHBIE TUIONIAM MTOCEBAa 03UMOM NIIeHUIbl B KpbiMy, TO HEOOXOAMMOCTD
BHECEHUS a30THBIX YIOOPEHMI Mepes MOCEeBOM IMIUEHUIbI MPU MPaBUIbLHON UX o0pa-
00TKe, KaK MpaBujIo, OTCYTCTBYeT. HakormieHHOro 3a BpeMsi mapOBaHUsI a30Ta BIIOJIHE
XBaraeT I oOecredeHus MOTpeOHOCTe pacTeHUWi B HadyallbHBIN, TO €CTh OCEHHE-
3UMHHI TEepUOJl BEreTaluu, YTo TMOJOKUTEIBHO CKa3bIBAETCS HA WX KOHEYHOM MpO-
IyKTUBHOCTH.

HeobOxoaumas amanTupoBaHHasi 1032 BHECEHHUS a30Ta OMpENEseTcs MO MpHH-
Uy «I0BHECEHHsD. CyIIHOCTb €ro 3aKJI04aeTCs B CO3AAHUU ONITUMAJIbHBIX YPOBHEM
00€eCIeueHHOCTH 0CeBa MUHEpAJIbHBIM a30TOM B IMPEANOCEBHOM W PaHHEBECEHHMU
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nepuoabl. HeoOxoauMble 10361 BHECEHHS! a30THBIX YHOOPEHUN pPacCUMTHIBAIOTCS IO
dbopmyse:

J1=No — N/NO; rzae:

J1 — no3a a30THBIX yIOOpEHHUiA, Kr/Ta 1.B.;

No — onTuManIbHBIN YPOBEHb @30THOTO MTUTAHUSA, KI/Ta;

N/NOs — (pakTuueckoe comepxkaHue a30Ta HUTPATOB B PACUETHOM CJIO€ TIOYBHI,
Kr/ra.

MOIHOCTh pacueTHOroO CJ0s MOYBBI B mpeanoceBHou nepuoxa 0-40 cm, onrtu-
MaJbHBI yPOBEHb a30THOTO MUTAHMS (HUTPATHBIN a30T MOYBHI + a30T yAOoOpeHUi —
70-80 kr/ra.

MoIIHOCTh PacYE€THOIO CJI0s IOYBBI BECHOM Iepe BO30OHOBIEHUEM BEereTaluuu
— 0-80 cM, onTuManbHBINA ypoBeHb a30THOrO nuranus 140-150 kr.

B KpbiMCKOM arpoTeXHONIOTMYECKOM YHHBEPCHUTETE CO3[aHa KOMIIbIOTEpHas
porpamMma, ¢ MOMOUIbI0 KOTOPOU 703l BHECEHHUS a30Ta aJIallTUPYIOTCS HE TOJBKO C
CoJiepKaHWEeM HUTPATOB B TIOYBE, HO U C 3allacaMu BJIard B MOYBE, I'yCTOTON CTOSIHUS
U COCTOSIHUEM arpo(UTOIEH03a MIICHUIIbI Ha KaXKJOM KOHKpeTHOM mose. [Ipakrtuue-
CKas IMPOBEpKa 3TOM MPOrpaMMbl B YCIOBUSIX MTPOU3BOJICTBA MTOKA3aJla €€ BHICOKYIO 3(-
(EeKTUBHOCT.

B 3acymmuBeix ycnoBusix KpsiMa, 0COOEHHO B CTEIHOM €ro 30HE, CYIIECTBYET
peanpHasi OMacHOCTh, YTO BHECEHHBIM BECHOW a30T HE OyJeT JOCTYIHBIM JJI pacTe-
HUW BCIIEJCTBHE OTCYTCTBHSI BJIard B BEpXHEM ciioe MouBkl. [losToMy Ha cyxomoie,
YUHUTHIBAS 3aCYNIIMBOCThH 30HBI, YIOOPEHUS BHOCSIT PaHbIIEe — OOBIYHO MO MEp3JI0Ta-
JI0# TIOYBE, YTOOBI 30T IMOMajl B KOPHEOOUTAaEeMbIi CJIOM, MOKa B HEMl eCcTh Biara, Jinoo
HECKOJIBKO TTO3KE, KOT/1a BEpXHUH CJIOM NOYBHI IIOJICOXHET — 36PHOBBIMU CESIIKAMHU.

OdeHb BaXXHBIM OOCTOSITEIbCTBOM, CBHJIETEIBCTBYIOIIMM O LEIECO00Pa3HOCTH
MEPEHECEHUs CPOKAa BHECEHUSI OCHOBHON HOPMBI a30THBIX YAOOPEHHI MOJ O3UMYIO
MIIIEHUITY ¢ OCEHHETO (MPENOCEBHOI0) Ha BECEHHUM (B MOAKOPMKY ), SIBJISIFOTCS CO00-
paXKeHUs SKOHOMUYECKOTO MOPSAIKA.

st mpuoOpeTeHust ynoOpeHuii Hy>KHa JOBOJIBHO 3HAYUTENIbHAS CyMMa JICHET.
OTH AEHbIU 3eMJIEAENbIaM, KaK IPaBUIIO, IPUXOAUTCS OJAKUBATh B BUJIE KPEIUTOB,
CCyH, WIH 3aiiMOB, KOTOPbIE MOYKHO MOJIYYUTh MO T€ UM UHBIE MIPOLIEHTHI. 13BeCTHO,
YTO 4YeM Ha 0osiee MPOIOIDKUTEIBHBIA CPOK JTAIOTCSI KPEIUTHI, TEM OOJbIIEe BETUIHHA
CCYIHOTO TIpOIieHTa. BepHYTh NEHBIM M PACCUMTATHCS 32 «HAOESKABIIIHE» TPOICHTHI
XJIe00p00, KaK MPaBHUIIO, MOXKET TOJBKO MOCJE YOOPKH yposkasi MIIEHUIbI. Takum 00-
pa3oMm, eciau KPeAUT AJisl MOKYIKH YIOOpEHUN B3AT Mepe]] €€ OCEBOM, TO BEPHYTh €ro
MOKHO OyJIeT B JIy4lIEeM Cily4ae 4yepes3 JIeCITh — JIBEHAIATh MECSLEB. 3a 3TU JECATh —
JBEHAATh MECALIEB CIEIYET TaK K€ 3aIlUIaTUTh MPOLIEHTHI 10 KPEIUTY, YTO COCTABUT
JNOBOJIbHO NPWIMYHYIO cCyMMYy. [Ipy BHECEHHU OCHOBHOM [103bI a30Ta B BUJE BECEHHEU
MOJIKOPMKH O3UMOM MIIIEHUIIBI — B MapTe, IPOJOJKUTEIBHOCTh CPOKA KPEeIUTa COKpa-
miaeTcs B JIBa pa3a. BeawumHa BBIIUIAT MO KPEAUTHBIM IMPOLEHTAM B 3TOM Clly4ae
YMEHBIINTCS, IO KpailHEN Mepe, TOKE B JIBa pasa.

Ecnu Ha nokynky ynoOpeHMil HCTIONB3YIOTCS COOCTBEHHBIE CPEICTBa XJIe00po-
0a, TO MOJIOKEHHE JIed MO CyTH He MeHsieTca. OOOpOTHBIE CpelcTBa, HEOOXOIUMBbIE
JUTSL BEJICHUS XO351UCTBA, KOMEPTBIISIIOTCS» Ha TAKHUE K€ CPOKH.
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B cBs3u ¢ Tem, 4TO 03uMas MILIEHULA JOKHA 00eceyuTh (opMUPOBAHUE 3€p-
Ha, COOTBETCTBYIOILETO TpeOoBaHUsAM 3 naxe 2 kiacca ['0cynapCcTBEHHOTO cTaHIapTa,
HE00XOJIMMO M03a00TUTHCA, YTOOBI €M XBaTUIIO JIJIsl 3TOro a3ora. OCOOEHHOCTHIO MU-
HEPAJIbHOTO MUTAHUS 3TOW KYJIBTYpPBI SBISETCS TO, UTO MOCJIE OKOHYAHUS pOCTa BEre-
TaTUBHBIX OpPraHOB el emie Hy>kHO okojo 30% a3zora U3 00IIEero ero KOJIW4YecTBa,
HOIVIOLAEMOT0 3a Beretanuio. Eciu 3Ty noTpeOHOCTH B a30T€ MbI HE CMOIIIA OOecre-
YUTh 34 CYET PAHHEBE-CEHHEH ITOAKOPMKH, TO HEIOCTAIOLIYI0 4YacTh a30Ta CIEAYeT
JIaTh PACTEHUSM B BUJE BHEKOPHEBOW MOJKOPMKH MOYEBUHOM.

HyxHo 00paTuTh BHUMaHME HA TO, YTO BO3MOXXHOCTbH IOJIYYECHHUS PACTCHUSIMHU
a30Ta OOBIYHBIM IIyTEM — Y€pe3 KOPHU Ha CyXOJ0JI€ B 3TOT MEPUOJI BEr€TALMH OTpa-
HUYEHA, TAK KaK BEPXHUI CIIOW MOYBHI B HAIIEH 30HE K ’TOMY BPEMEHU YK€ MEPECY -
nieH. [103ToMy OCHOBHBIM MMyTE€M CHAa0KEHHUSI MILIEHULIBI @30TOM B 3TO BpeMs ABIIIOTCS
BHEKOPHEBBIE ITOJKOPMKH — OIPBICKMBAHUE PACTEHUN BOJHBIM PACTBOPOM A30THBIX
ynoOpenui. Jlydimum ynoOpeHuem AJis 3TOM e SBISETCS MOUYEBHHA.

Konuentpanust pabouero pacTBopa MOYEBUHBI OMPENIEsETCS BO3PACTOM pacTe-
Hul meHusl. Jlo BeIXoga pacTeHU B TpyOKy onTuManbHas koHUeHTpaus — 10%.
Bo BpeMs konolnieHust ee MOKHO yBenuuuTh 110 15%, a B pa3y HanvBa 3epHa U MOJIOY -
HOTO ero coctosiHust — 10 20%. YMeHbllIeHHEe KOHIEHTPAlUU pacTBOpa HE CHUMKAET
3¢ (HEeKTUBHOCTH BHEKOPHEBOH MOJKOPMKH, HO YMEHBIIAET IPOU3BOAUTEIBHOCTD TPY-
74, TaK KaK Ha €JUHULY IUIOLIaJAN IPUXOAUTCS pacxoaoBarh Oosblie BoAbl. ONpBICKU-
BaHUE JOJHKHO OCYLIECTBISATHCA PAHHUM YTPOM — IPU HU3KOM TeMIlepaType U OTCYT-
CTBHM BOCXOJSIIMX ITOTOKOB BO3yXa

KauecTBO chopMHUpOBaHHOTO MOCIE NOJKOPMKH 3€pHA 3aBUCUT OT J103bI a30THO-
ro yaoOpeHusi, KOTopasi, B CBOIO OYEpEe]b, ONPEICISIETCS CPOKOM IMPOBEACHUS MO -
KOPMKH, pa3MEpOM BEreTaTUBHOM MAacCChl MIIEHHUIIbI, KOHIICHTpAallMENd a30oTa B HEM.
OOBIYHO TIPY BHEKOPHEBOW MOAKOPMKE BHOCAT 30 Kr/ra 1. B., paCTBOPEHHBIX B 150 —
200 nmutpax Boabl. OJIHAKO ATa J103a B 3aBUCUMOCTH OT OOCTOSATEILCTB MOXKET M3MeE-
HATHCS.

[Tpu paHHeM onpbICKMBAaHUU (BBIXOJ] B TPYOKY) OHA JIOJKHA OBITH Oouibliie — 45
KI/Ta, 4T00bl BHECEHHOTO a30Ta XBATUJIO HAa YBEJIIMUEHUE YPOXKasi 3€pHA U HA MOBBIIIIE-
HUE coJiepKaHus B HeM Oenka. [Ipu mo3nHuX MoJKopMKax (MOJIOUHOE COCTOSTHHE 3ep-
Ha) meHbIie — 20 — 30 kr/ra.

Bormpoc o 1enecoo0pa3sHoCTH NMPOBEACHUSI BHEKOPHEBOM MOJKOPMKH B COBpeE-
MEHHBIX JKOHOMHYECKHUX YCIJIOBHSX JOJDKEH PEIIaTbCsl HE CTOJIBKO C TOYKH 3PEHMS
arpOTEXHUYECKOM, CKOJIBKO C TOUKHM 3peHHs SkoHOMHUYeckol. [IpoBeaenue 3toit pado-
ThbI TpeOyeT OnpeieIeHHBIX 3aTpaT — O0Koj0 75 — 80 rpuBeH Ha rektap B ueHax 2006
roga. YpoxanHOCTbh NIIEHULBI IIPX 3TOM HE YBEJINYUBAETCS, IPOUCXOINT JIUIIb MTOBBI-
IIEHUE KauecTBa 3€pHa, KOTOPOE U JOJKHO KOMIIEHCHUPOBATH 3aTpaThl Ha 3Ty paloTy.
[TosTOMYy BHEKOPHEBYIO MTOJAKOPMKY CIEAYET MPOBOAUTH TOJIBKO TOI/IA, KOTJA €CTh YBe-
PEHHOCTB, UTO B pe3yJibTaTe ee MIICHMIIA TOBBICUT KaYeCTBO CBOETO 3epHAa XOTs OBl Ha
OJIMH TOBAapHBIN Kilacc. Pa3HUIa B LIEHE pa3IMYHbIX TOBAPHBIX KJIACCOB, KaK MPABUIIO,
coctraiiieT 40 — 50 rpuBEH 3a TOHHY, U B 3TOM CIly4ae JOMOJHUTEIbHbBIE 3aTPaThl,
CBSA3aHHBIC C IIPOBEICHUEM BHEKOPHEBOM ITOJAKOPMKM, HE TOJIBKO IIOJHOCTBIO OKYIIAT-
Cs, HO ¥ TIPUHECYT NMPpUOBLIL. Tak, HampUMep, MpU yPOKANHOCTH O3UMOM MIIEHUTIHI 25
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— 30 w/ra 3a 3epHO YETBEPTOrO KJIacca C KaXJO0ro rekrapa OydeT MOJy4YeHO MaKCHU-
MyM 400 - 1000 rpuBeH, Toraa Kak 1ocjie BHEKOPHEBOW MOAKOPMKH, IIPU MOJyYEHUU
3epHa Tperbero kiacca — MUHUMYM 500 - 1200 rpuBeH. BHEKOPHEBYIO MOAKOPMKY
11eJ1eCO00pa3HO MPOBOJIUTH HA TTOCEBAX C YpoxkalHOCThIO He MeHee 30/1/ra.

MHOrOYMCIEHHbBIE JaHHbIC, HUMEIOIIUECS B JUTEpaType, CBUAETEIbCTBYIOT O
TOM, YTO B pe3yJIbTaTe BHEKOPHEBOMW MOJAKOPMKHU CO/IepKaHUE Oelika B 3€pHE MOBbIIIA -
ercd Ha 1 — 2%, xnerkoBUHBI — Ma 2 — 4%. DTH 1oKka3aTelu SIBISIOTCSI OCHOBHBIMH
KPUTEPUSIMU [IPU OTHECEHUU 3€pHA K TOMY WJIM MHOMY TOBapHOMY KJaccy, a 3HA4YUT, U
ONPENEISAIOT €€ LIEHY.

[Toxa3zatenem, Mo KOTOPOMY MOKHO IIPOTHO3UPOBATH OyayIlee coep:kanue oen-
Ka U KJIEHKOBHHBI B 3€pHE B MEPUOJ IPOBEICHNS BHEKOPHEBOM MOAKOPMKH ((a3a Ha-
JMBa 3€pHA), SIBIISIETCS COJEPKAaHME a30Ta B BEPXHHUX JIMCTHAX MIUEHUIbI, KOTOPOE
onpenensercs no merony Keenpnans. Ilpu sToM crnemyer nmpuaepKUBaThbCs CIEAYIO-
IUX PEKOMEHAAIMI: €CIIM COJIepKAaHUE a30Ta B JIUCThAX MeHbIe 1,0 wiu 6ombine 3%
Ha a0COJIIOTHO CyXO€ BEUIECTBO, TO MOJKAPMIIMBATH MOCEBBI MIIEHUIIbI HEIEIeC000-
pa3Ho. B mepBoM ciydae na)ke mpU MOMOIIM BHECEHHOT'O NP MOAKOPMKE a30Ta HE
yIaeTcsl IOCTUTHYTh YPOBHS TpeOOBaHU, MPEAbSIBISIEMBIX K 3€pHY TPETHEro Kiacca,
U MOJYYUTh COOTBETCTBYIONLIYIO OIiaTy. Bo BTopoM ciiyyae 3anaca a3ora, UMEIOIIEro-
Csl B BETETAaTUBHBIX OpraHax, BIOJHE JAOCTATOYHO /I (DOPMHUPOBAHUS 3€pHA C BBICO-
KHM COZIEp)KaHUEM KIIEUKOBUHBI M 0€3 BHEKOPHEBOMH TTOJIKOPMKH.

Heo0xonuMocTh BHEKOPHEBOI MOAKOPMKHA MOKHO OINPEAEIIUTH IKCIPECC-METO-
oM npu oMoy npudopa OII-2 (Lepaunr). 1o mecTrnOanibHOM NIKaae BBIAECISIOT-
Csl IOCEBBI C BHICOKOM M HEJOCTATOYHON 00eCIe4eHHOCThIO a30ToM. [Ipu onienke 4 u 5
0aJIJIOB — BHEKOPHEBYIO MOAKOPMKY MPOBOAMUTH LierecooOpasHo. [locie nmogkopMku
COJIEp’KaHNE KIJICHKOBUHBI B 3€pHE TAKUX MTOCEBOB JIOCTUTAET YPOBHA 25 U OoJiee mpo-
1eHToB. B TO ke Bpems oreHka 1, 2 u 3 Oana CBUAETEILCTBYET O HEIleJIeCOOOpa3HO-
CTH €€ IPOBEICHUS, TaK KAK IIPU 3TOM HE YIAETCS MOBBICUTH COIECPKAHUE KIICHMKOBH -
HBI B 3€pHE /10 YPOBHS TpeOOBaHUI TpeThero kiacca. Eciaun y moceBa MiieHUIbI OIeH -
ka 6 0amIoB, BHEKOPHEBYIO TTOJKOPMKY MPOBOIUTH HEIIEIECO00pa3HO, TaK KaK B 3TOM
Clly4ae €CTh BBICOKasi BEPOATHOCTH (POPMHUPOBAHUS BHICOKOKAUECTBEHHOTO 3€pHA 3a
CUET a30Ta, HAXOSIIETrOCs B BEr€TaTUBHBIX OpraHax.

Jlis onphICKMBaHMUSI OOBIYHO MCIIOJIB3YIOT CaMOJEThI, KOTOpPble 000PYIYyIOTCS
OTIPBICKUBATEIISIMU C PACTIBUTUTEISIMH 5X5 uiu 2x5 MM. MakcumanbHas mupruHa pado-
yero 3axBara 30 M. Bricota monera 5 — 7m. OGpabaTbiBaTh MOCEBBI CIEAYET PaHO
yTPOM HJIM BeuepoM. B macMypHyro norogy noceBbl MOKHO 00padarbiBaTh BECh JEHb,
XOTSI TIPU 3TOM €CTh OMACHOCTb, YTO JaXe HEOOJBLION JTOXK/Ib MOXKET CMBITh ya00pe-
HUs ¢ pacTteHuil. Bee atu hakTophl cHUXKAIOT 3()PPEKTUBHOCTD MPUMEHEHUS aBUALUU
JUISl OCYILIECTBJIEHUSI BHEKOPHEBBIX IMMOAKOPMOK.

B nawane 90-x rogos, Hapsay ¢ camonetamu AH-2, AH-2M, nis npoBeneHust
BHEKOPHEBOW NOJKOPMKH CTajd MPUMEHSATH BEPTOJETHl U JACNIBTAILIAHBI, KOTOPHIE
o0ecreunBaroT 00jee BICOKOE Ka4eCTBO paldOT, TaK KaK MOTYT MPOBOJUTH padOTy Ha
BBICOTAaX, B OOJIBIIIEH Mepe TPUOIMKAIOIINXCS K ONTUMAILHOM, TO €CTh 5 M.

bonee HanexHble pe3ynbTaThl MOMYYAlOTCS IMPU KCIOJb30BAHUU HA3€MHBIX
onpbickuBaresei. [[is 3Toro npu nocese MIIEHUIBI HY>KHO OCTaBIIATh HE3aCEIHHBIMU
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JIBE TIOPOXKKM — TEXHOJIOTHYECKYIO KOJEH Ha MIHUPUHY KoJiec TpakTopa. CyliecTBYIO-
1jas B HaCTOALIEE BPeMsl TEXHUKA MO3BOJSET JOOUTHCS IPHU MPOU3BOACTBE 3TOM Orle-
panuu BbICOKON IPOU3BOIUTEIBHOCTH TPY/a.

CrnenyeT OTMETUTDH, YTO BHEKOPHEBYIO MOJKOPMKY MOKHO COBMECTUTH ¢ 00Opa-
0O0TKOM TOCEBOB IMPOTUB KJIOMA-Yepenaiikyd, KOTOpy MPOBOISAT B T€ K€ Cpoku. B
ATOM CIIy4ae 3aTparhl Ha ee poBeeHrne OynyT MUHUMaIbHBIMU. PacTBop 115t onpbic-
KHMBaHHUS TIOCEBOB T'OTOBAT CIEAYIOLIMM 00pa3oM: K FeKTapHOI HOpMe MecTULna J10-
OaBIISAIOT TEKTAPHYI0O HOPMY MOUYEBHHBI. TE€XHOJIOTHIO MPOBEACHUS 3TOTO COBMEIICH-
HOTO arponprieMa oObIYHasl, KaK U MPU BHEKOPHEBOM MoaKkopMKe. ONTHMaIBHBIM CPO-
KOM TIPOBEACHMS 3TOrO arporpuema siBisercsa (aza konomeHus-nBeTeHus. Cremayet
elle pa3 MOAYEPKHYTh, YTO IMPOBEJECHUE FTOTO MEPONPHUSITHS CONPSKEHO C TOTOTHU-
TEJIbHBIMHM 3aTpaTamMu TPyAa U CPEACTB, YTO BEIET K YBEIMYECHHIO Ce0ECTOMMOCTH
npoaykuuu. [IpoBeneHne ero onpapiaHo JUIIb B TOM CIydae, €Clid KaueCTBO 3€pHa
MOBBIIIAETCS XOTs1 Obl HA OIMH KJacC M €CTh YBEPEHHOCTb, YTO MPOU3BE/ICHHBIE 3aTpa-
ThI OKYIIATCS €ro HOBOM IleHOM. HeoOXoauMo MOMHHTH, YTO YPOXKAWHOCTh O3UMOMU
NIIEHULBI TOCJIE BHEKOPHEBOW MOAKOPMKH IPAKTUYECKN HE MOBBIIIAETCS.

B KpbIMcKOM arpoTexHOJOTHYECKOM YHHUBEPCUTETE pa3paboTaHa KOMIIbIOTEP-
Hasi IporpaMma, Mpu MOMOIIM KOTOPOM MOXXHO C Y4eTOM (DAKTHYECKOTO COCTOSHHUS
MIOCEBOB MILEHUIIBI ONPEAETUTH 1IEIECO00Pa3HOCTh MPOBEACHUS 3TON ONepaluy.

B otnenbHbIe TONBI, KOTNa B (Da3y MOJIOYHOTO U TECTOOOPA3HOTO COCTOSHUS 3€P-
Ha CTOUT MPOXJIAJIHAS U BIIAXKHAS MOT0fa, B TEXHOJIOTHUIO BhIPALIMBAHUS O3UMOII MIIIe-
HUIBI CJIEYeT BKJIIOUUTH €Il OJUH MPHEM — CEHHUKAIUIO, CIIOCOOCTRYIONIYIO Ooee
MOJIHOM PEeyTWJIM3alMU 3alaCHBIX a30THCTHIX BEIIECTB M3 BEr€TaTUBHBIX OPIaHOB B
3€pHO, TO €CTh MOBBIIICHUIO €r0 Ka4ecTBa. JTOT NpueM 3(P(HEKTUBEH TOIBKO MPH BbI-
palMBaHUM MIIEHUIBI HA BBICOKUX a30THBIX (DOHAX, HA KOTOPBIX PaCTEHUS MOTYT CO-
3[1aTh 3armac OEJKOB B BereTaTuBHBIX opraHax. OHa 3peKkTuBHA TOJIBKO NP HATUYUU
a30Ta B JIMCThAX B KoJnuecTBE HE MeHee 2,6%. C yBeNM4YeHUEM COJIEpkKaHUs a30Ta B
JTUCTBAX 3PPEKTUBHOCTH €€ MOBHIIIACTCS.

B ycnoBusix Kpeima Hanbosee 3aMmeTHOE BIMSIHIE HA Ka4€CTBO 3€pHA OKa3bIBAET
CEHUKaIIMSI TIOCEBOB O3UMOM IMIIEHUIIBI CYJIb(ATOM aMMOHHS.

OCHOBHBIM KPUTEPHEM JJII YCTAHOBJICHUSI ONTUMATBHOM 1036 Cyah(haTa aMMO-
HUS IIPU CEHUKALMU SBIIIFOTCS METEOPOJIOTNYECKHUE YCIOBHS B IEPUOJ, IPOXOXKICHHUS
pacTeHUsMH MIIEHUIBI (Pa3bl TeCTOOOpa3HOro cocrosHusa 3epHa. [Ipu cpennecyTou-
HOI1 Temneparype Bo3ayxa Bbiiie +19 0C 1 ero OTHOCUTENBHON BIAKHOCTH HUXKE 65%
IS osry4yeHust 3g¢deKra T0CTaTOYHO 25 Kr/ra ynoOpeHusi, B roJpl ¢ 0ojee npoxiiai-
HOU U OoJiee BIAXKHOU Morofou B 3To Bpemst — 50 kr/ra, pactBopeHHbIX B 200 — 300
auTpax Boabl. CeHulpytouee AeiicTBue cyinbhara aMMOHUS MIPU J00ABICHUHN K HEMY
25 r/ra n.B. repouruaa aMuHHOM conu 2,4/, KOTOphIN yBEIUYUBAET MPOHUIIAEMOCTh
IPOTOILIa3Mbl KJIETOK, 3aMETHO BO3pacTalo.

OnTuManbHBIM CPOKOM MPOBEACHUSI CEHUKAIIMK sBJsieTCs (pa3za TecTooOpa3HOro
cocTostHUS 3epHa. ONpbICKUBaHWE MOCEBOB O3MMOW MUIEHULBI CIEAYET IPOBOJUTH B
JTHEBHBIE YaCHI.

Kputepuu onpenenenus 1enecoo0pa3HOCTH CEHUKAIMK CIIEIYIOIINE: CoaepxKa-
HUE a30Ta B JIUCThAX JOHKHO ObITh HE MeHee 2,6%. [Ipu cpenHecyTouHO# Temmnepary -
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pe B atoT nepuox Huxke 18 0C u BnaxkHOCTH BO3yxa Bbie 70% MpoBeAeHNE CEHUKA-
nuu obszarenbHo. [Ipu Temneparype 18 — 20 0C u Bnaxxnoctu Bo3ayxa 65 — 70% -
POBEACHUE CEHMKaUUU xenarenbHo. [Ipu Temneparype cBeie 20 0C u BIaxXHOCTH
BO3/yxa HUXe 65% ceHukalus HelelecooOpa3Ha, Tak Kak MepeMelieHre a3oTa u3 Be-
reTaTUBHBIX OPTaHOB MIIEHUIIBI B 36PHO MPOUIET JOCTATOUHO MOJHO MO BO3AEHCTBH -
€M €CTECTBEHHBIX YCIOBUM.

[TpoBoaUTCS CEHMKaIMs, KAK U BHEKOPHEBAs OJKOPMKA, C TOMOLIBIO aBUALUH,
a Ha MOJSAX C TEXHOJOTMYECKOM KOJEe — Ha3eMHBIMH OIIPBICKUBATEIISIMH.

Cpok ceBa. 3HaUUMOCTb OTAEIBHBIX arpolpueMoOB B Iporecce HOpMUPOBaHHUS
O3UMOIIIIEHUYHOTO arpouToIeH03a HE ofuHaKoBa. [lo MHEHUIO psa aBTOpOB, HaH-
0osee BaXXKHBIM U3 HUX, OKa3bIBAIOIIMM BO3/I€UCTBUE HA (POPMUPOBAHUE TYCTOTHI CTOS -
HUSL PACTEHMI IMILIEHULIBI, ABJISIETCS CPOK CEBa, HAa JIOJII0 KOTOPOro MPUXOIUTCA Oojee
MoJIOBUHBI (0K010 51%) oT o0uelt cyMMbl BIMSIHUS TIPUEMOB OCEHHETO 3BEHA arpo-
TEXHUKHU.

[TpoayKTUBHOCTH MILIEHUIIbI, IOCESIHHOW PaHbIlIE ONTUMAIBHOIO CPOKA, YMEHb-
HIaeTcsl M3-3a MOPAKEHUU OOJIE3HSMU, BPEIUTEISIMHU, CUILHOTO 3aCOPEHUS MOCEBa.
PacteHust mo3MHUX CPOKOB CE€Ba HE BCETJIa YCIEBAIOT OCEHBIO JOCTUTHYTh TOTOBHOCTHU
K (hOPMUPOBAaHUIO F€HEPATUBHBIX OpraHoB. BecHOW OHM MPOJOIKAIOT pacTH, a reHe-
paTuBHAs CTaI¥sl MPOXOJUT MPH HEONTUMAIIBHBIX YCIOBUSX R BBICOKOH TeMIIepaTy-
pe, Xyaue obecrneyeHHOCTH BOIOM M IJTMHHOM CBETOBOM JHE. Bce 3To mpuBoguT K
3aKJIaJKke U (POPMHUPOBAHUIO MEHEE MPOAYKTUBHBIX T€HEPATUBHBIX OpraHoB. JlinuTensb-
Has 3a/iep)KKa B Pa3BUTHM TaKUX PACTEHUI B Hayalle BECHbI MPUBOIUT K OBICTPOMY
MIPOXOXKJICHUIO 3TAIllOB Pa3BUTHUSA M y MILEHUIIBI YacTO 0Opa3yroTCsl JereHepaTUBHBIE
kosiocku. [ToGeru, oOpasyromuecs BeCHON, 00J1a/Ial0T MEHbIIIEH YyCTOMUHUBOCTBIO K HE-
OnaronpusATHBIM ycinoBusiM. [lpu yXyauieHun yciaoBUil IpOU3pacTaHus B JETHUH Te-
puoj (Harpumep, AeULUT Biary, BbICOKas TeMreparypa u T.4.) ux ruouer 50...60%,
TOT/Ia, Kak TH0Oesb MOOETOB OCEHHETO KYIIEHUs cocTaBiseT Beero 25...30%.

B ocHoBe TeopeTMueckuX MpEACTABICHUN MpU BHIOOPE ONTHUMAIBLHOTO CPOKa
ceBa JexxuT BbIBoJ A.M. HocaroBckoro, KOTOpblil cuuTaeTcs KIACCUYECKUM, O TOM,
YTO HauOOJIbIIAsl 3MMOCTOMKOCTh Y O3UMOM MIIEHUIIBI PopmupyeTcs B a3y KylieHus
pU HAJIMYUK y pacTeHuit 2...4 noberos, [Ipu O1aronpusTHHIX yCIOBUSX Ipou3pacTra-
HUS B OCCHHHI TIEPUOJ JIUIS JOCTHXKEHHUS 3ToM (pa3bl mmeHuie Tpedyercs 45...55 nHei
C CYMMOM TMOJIOKUTENBHBIX Temnepatyp Boimie +5 0C & 500...550 0C. O6menpuHs-
TBIM CYHTAETCS U TOT (DaKT, YTO MPONOIKUTEILHOCTh ONTUMAIBHBIX CPOKOB €€ IMOCeBa
cocrasisieT 10 gHEn.

B Kprimy Borpoc BbiOOpa cpoka ceBa 03UMOIl MIIEHUIIbI PEIIAETCS OYEHD TPY/I-
HO U cj0xkHO. C OIHON CTOPOHBI, )KApKasi U CyXasi OCEHb CO3AAET YCIOBUS, B KOTOPBIX
CesATh MIIEHUIY B OObIYHBIEC KaJEHAAPHbBIE CPOKHU HE TOJIBKO HE I€JIeCO00pa3Ho, HO U
IPOCTO HEJb3sl, TAK KaK BCJIEICTBHE HEJOCTATOYHOIO KOJIMYECTBA BJIaru B MOYBE CEME-
Ha HE MPOPACTYT, HO MOJIBEPTHYTCSI aKTUBHOMY BO3JCHCTBUIO MOYBEHHBIX MUKPOOPTa-
HU3MOB U BPEIUTEIICH, BCIEACTBUE YETO MOTEPSIOT CBOIO BCX0kecTh. C qpyroi cTopo-
HBI TIPOJIOJDKUTENBHASA U TEIUIasi OCEHb MOXKET MPUBECTH K IEPEPACTAHUIO PACTEHMM
MIICHULIBI U CUJILHOMY TOBPEXICHUIO BpeAUTENAIMU U Oone3HssmMu. Hakonen, Hamuuue
3UMOU MPOJOJDKUTENBHBIX (10 ABYX HE/AEIb) OTTEIENEH, B TEUEHHE KOTOPBIX MIIEHUIA



51

AKTUBHO BEreTHPYET, MO3BOJISIET YIIMHUTH CPOKU CEBa HE TOJIBKO O€3 yiepba 1uis ee
YPOXKaWHOCTH, HO HEPEIKO U IS €€ MOIb3bI.

MHoroneTHuMH onbITaMu, KoTopele B Kpsimy BenyTes ¢ 1922 roga ycraHosiie-
HO, YTO ONTUMAJIbHBIE CPOKHM CE€Ba O3MMOM MSATKOW MueHulbl B KppiMy, TpogomxKu-
TEJILHOCTh KOTOPBIX HE JOJKHA ObITH Oosiee 10 mHEN, HACTyNaeT B CpelHEM B MEPBOM
JIeKaJie OKTSIOpsI:
BnusiHne cpokoB ceBa Ha ypOKaWHOCTh ¥ KQUE€CTBO 3€pHA 03UMOM MILIEHUIBI B Kppimy

(B cpennem 3a 1978-2000 rr.)

3aHAThIA ap
Cpoku ceBa ypOXKaitHOCTb, T/Ta colepkaHue Oelika,
%
2 neKajia aBrycra 20,0 12,9
1 nekana ceHTAOPS 23,8 12,3
2 nekaja CeHTA0ps 27,6 12,5
3 nmekajaa CEHTAOPS 3,51 13,7
1 nexana okTsAOps 4,24 13,9
2 neKaaa OKTA0ps 4,20 13,9
3 nexajza OKTA0ps 3,64 14,1
1 nexaga HOSIOpS 3,12 14,1

OnHako B 3acylUIMBBIX yclIoBUAX KpbIMa MOroaHsle yCiaoBUS BHOCIT CBOM KOp-
pexTuBbl. Jleno B TOM, YTO YCTAHOBJIEHHBIE CPEJHUE KaJICHJAapHbIE CPOKU CEBa JEH-
CTBUTEIBHO ONTHUMAJIbHBIE TOJIBKO B TOM CIIy4ae, KOrJa B IIAXOTHOM CJIO€ ITOYBBI B 3TO
BpeMsi uMeeTcst He MeHee 20 MM JOCTYITHOM BJIary.

3a 25 ner uccienoBaHUM Takoe coBmaaeHue ObL10 Beero uiib B 30% cityvaes.
[ToaTOMYy B cyxue rojpl, Korna AOCTYIHbIE 3aMachl BJaru B MaxoTHOM cjoe MeHnee 20
MM, CEB CJIEIyeT OTIOXKHUTH 0 TOIO BPEMEHH, KOT/Ia TeMIIepaTypa MOuYBbl CHU3UTCS 110
12-150C, To ecth 10 15-20 okTa0psi. CoXpaHHOCTh CEMSH B 3TO BPEMs MOBBIIIACTCS
Jake B CyXOi IOuUBE, 3aMETHO OCJIa0eBaeT aKTUBHOCTh MUKPOOPIaHU3MOB U TIOYBEH-
HBIX Bpenutenei. 1Ipu nocneayromeM BBITAJEHUN JOXKAEH IIPU 3TOM CPOKE CEBa I10-
JIy4aroTCsl XOPOIIME M0 I'ycTOTe BCXObl. Henb3s cesTh MeHuIly B TEIUTYIO OYBY IIPU
HaJIMYuU B HEM TaK Ha3bIBAEMbBIX «IIPOBOKAIIMOHHBIX» 3anacax Biard (10-15 mMm), no-
CKOJIBKY 3apOJIbIII CEMSIH MOXKET MOTHOHYTh M3-3a €€ HeJOCTayd WM aKTUBHOM nes-
TEJIbHOCTH MUKPOOPTIaHU3MOB.

Haubonee vactoii ommOKoi, MpUBOIAIIEH K M3PEKUBAHUIO WU AaXKe MOJIHOM
ruOeny MIIEHUIIbI, SBISETCS CEB paHee ONTUMAJbHBIX CpPOKOB. CTapasch MCIOJB30-
BaTh JUISl IOJyYEHHUs BCXOJIOB HE3HAYUTEIbHBIE OCA/IKH, BbINIABIINE B KOHIE aBIyCTa —
Hayajie CEeHTAOpPs, XO34iiCTBa HAaYMHAIOT ceB. B3omieqmve pacTeHus MIICHUIbI WU
TMOHYT BCJIEJICTBUE OTCYTCTBHSI TOKIEH B CEHTSIOpE, UM B CHJIBHOW CTENEHH MOBpe-
KIAIOTCSL BPEAUTEISIMU, KOTOPbIE B 3TO BPEMsI 0COOCHHO aKTUBHBI.

OnpenensaTe ONTHUMAJIBHBIA CPOK C€Ba IIICHUIBI B KOHKPETHBIX ITOIOAHBIX
YCIIOBHUSIX OCEHM CJEIyeT C Y4eTOM LENOro psaa (pakTopoB — HAJIWYMS BJAru, TeEMIe-
parypsl IOYBBI, BO31yXa U Ap. B KpeIMCKOM arpoyHUBEpCHUTETE CO3/1aHa KOMIUIEKCHAs
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KOMIIBIOTEPHAS MPOrpaMma, ¢ TOMOIIbI0 KOTOPOH MOYKHO MPAKTUYECKU O€301IHO0YHO
npojieaaTh 3Ty padoTy.

[TonroToBka ceMsH K CEBY 3aKJIIO4aeTcs B 3a01aroBpeMeHHoi (3a 2-3 Mecsa 10
CeBa) OUUCTKE MX OT MpuMeceil 1 00padoTke 3a 1-5 mHel 10 ceBa XUMUUYECKUMU PO -
TPABUTEIISIMU C YBIA)KHEHUEM/

Hopma BriceBa. OcHOBHBIE TpeOOBaHMsA K HOPME BbICEBa — obecmeunTsh (op-
MHUPOBAaHHUE BBICOKOIIPOIYKTUBHOTO arpoleH03a, TO €CThb ONTUMAJIBHOTO KOJIMYECTBA
pacTeHul U MPOAYKTUBHBIX CTEOIEH HA €IMHUIIC IO TH.

B KpbiMy nosiydyeHue MakCHUMalbHO BO3MOYKHBIX B CJIOKHUBIIMXCSA IMOTOAHBIX
YCIIOBHSIX BETETAIMH yPOXKAeB MATKOW O3UMOM MIIICHUIBI 00ECIIEYMBAET CTEOIeCTON
360-400 pacrennii Ha 1 M.

JI1s mosty4eHus Takoro KoJIMYecTBa pPaCTEHUN HA €IMHUIIE TUJIOIIAIA MPU CEBE B
aJanTUBHO-ONTUMAJILHBIE CPOKH CIIEYET BbhICEBATh 6 MIIH. BCXOXKHMX 3€pEH Ha TeKTap.
[Ipu OTKIIOHEHUH OT CPOKa CeBa B Ty WM UHYIO CTOPOHY HOPMBI BBICEBA CEMSIH JIOJIK-
HBI OBITh YBEJIMYEHBI B CTOPOHY MO3AHUX Ha 1,5-2% Ha KaXIbIi I€Hh OTKJIIOHEHHUSI, B
CTOPOHY PaHHUX COOTBETCTBEHHO Ha 2-3%.

[mybuna 3apenku cemsiH. OnTuManbHas IyOWHA 3aJIeJKA CEMSH 03UMOM TIiIe-
Hulbl B KpeiMy - 5 — 6 cm. OgHako npu 1MoceBe B CyXyHO MOYBY HAa KalITAaHOBBIX CY-
IJIMHKAaX, FOXKHBIX U KapOOHATHBIX YepHO3EeMax MIyOWHA MOCeBa JOJKHA ObITh YBEIH-
YeHa 70 7 CM. — CEeMEHa ClIelyeT NOMeIIaTh BO BIAXKHBIM CJIOW. Melkas 3aaenka ce-
MSH B CYXYIO IOYBY OIACHA T€M, YTO HEOOJbIHME Ocaaku B 5 — 10 MM MOTYT yBIIax-
HUTbH 3TOT CJION U BBI3BaTh MPOpPACTAHHUE CEMSH, a 3aTeM MX T'MOelib M3-3a HEeAOCTaTKa
Biard. [lostomy cedarb o3umyro nieHuly B KpeiMy Ha m1yOMHY MeHee 5 c¢M Jaxe B
CyXyl OCEHb OYEHb PHCKOBAaHHO. Menkas 3ajJelika CEMSH YMEHbIIAET MOPO30CTOM-
KOCTh U 3UMOCTOMKOCTh pacTeHuil. Kaxxnplii caHTUMETp yriiyOleHusi BEpXHEro cJios
TIOYBHI MTOBBIIAET Temmeparypy npumepHo Ha 3 °C. ITosToMy, ueM mryOike OymeT 3aio-
KEH y3eJ KyIIECHHUs, TeM MEHBIIIE BEPOSITHOCTh €ro THOeM OT BhIMEp3aHUs, BBITUpA-
HUA U ucceueHns. Ha mouBax COJIOHLIEBATHIX, CKIIOHHBIX K 3aIUTIBIBAHUIO U YIUIOTHE-
HUIO, C TSHKEJIBIM MEXaHUYECKUM COCTaBOM, CEMEHA MILIEHUIBI CIIETYET 3a/1eTbIBaTh Ha
1youny 5 cm. [Ipu nmoceBe NIIeHUITBI HA OPOIIAEMBIX 36MIISIX M TIO3KE ONTUMAIIbHBIX
CPOKOB ITyOHMHA 3aJIeJIKH CEeMSH J0JDKHA OBITh HEe Oonee 4 — 5 cM, 4uTo obecreunBaeT
CBOEBPEMEHHOE MOJIyYEHHUE JPYKHBIX, POBHBIX BCXO/IOB.

VYxon 3a moceBamu B oceHHUM niepuo. [IpueMsl yxoaa T0KHEI OBITH HaIpaBIie-
Hbl Ha CO3/IaHHUE YCIOBUW, OOCCIEUMBAIONIUX JYUIIYI0 COXPAaHHOCTh PAacTEHUU B
OCEHHE-3UMHHI NIEPUO/I, U 3aKJII0UAIOTCSl B TPOBEACHUU arpoMEpOIpUsATUil o O0pLOe
C BpeauTensiMu, 00JIE3HSIMU U MBIIIEBUIHBIMU IPhI3yHAMMU.

B roapl ¢ Temnon M NpogoJKUTEIBHOW OCEHBIO CYIIECTBEHHBIN BpPEl MIOCEBAM,
OCOOCHHO paHHUM, HAHOCST BPEIUTEIN — XJIEOHAS JKYXKEJIHIa U 3JIAKOBbIE MYXHU
(recceHckasi, BECKasl, O3uMas U TiieHu4dHas). [Ipy yBennueHnn YuciIeHHOCTH XJ1e0-
HOM KY>KEJUIIbI BbIIIE SKOHOMUYECKOTO TOPOTa BPeJOHOCHOCTHU (3 — 5 mu4YnHOK Ha 1
M’ [OCEBa) MOCEBBI 00PabaThIBAIOT MHCEKTHLMIAHBIM npenaparoM. Ilpu pacmpocrpa-
HEHUU 3JIaKOBBIX MYX B KOJIMUECTBE BhIIIE nopora BpeaoHocHoctu (30 sk3. Ha 100 B3-
MaxoB Cayka) OCEHBIO MOCEBBI OMPHICKUBAIOT CUCTEMHBIM MHCEKTHUIUAOM. B oceHHe-
3UMHUI TIepruo1 OOJBIIION Bpe/ TOCEBaM MIIIEHUIBI HAHOCAT MbIH. [Ipu Hamuawu 20-
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50 u 6onee HOp Ha rekrape (uiau 8 — 10 xonmoHui Ha 1 ra) HEOOXOAMMO MPOBECTHU C
HUMHU O0pbOy. JlJig 3TOro nmpuMeHsroT aMMHuadHyo Boay (¢ 18 — 20% conepkanus
aMMHMaKa), KOTOPYIO 3aauBaroT B kuible HOpkHU (200 — 300 r Ha HOPKY) C MOCIEaYyIO0-
MM HX 3aTanTbIBaHUEM. PackiaabIBarOT OTpaBJIEHHbBIEC NMPUMAHKHA Ha IMHILEBOW 3ep-
HOBOM OCHOBE C JOOABIIEHHEM AHTUKOATYJISIHTOB KPOBHU. D(P(HEKTHUBHO MPUMEHEHHE
MUKpOOHOJI0orn4ecKoro npemnapara mramm 5170, KOTOpBIM 3apakaroT MOCEICHUS MbI-
1IeH, pacKIaJKil BOCKOBBIX OpPHMKETOB IITOpMA IO OJTHOMY B KaK/1yl0 HOPKY M Ha pac-
ctossauu 10-15 MeTpoB omuH OT Jpyroro. Ycmex 00phObl ¢ TPhI3yHAMH JOCTHTAETCS
CBOEBPEMEHHOCTBIO €€ IIPOBEIEHUS — J0 PaCCEJIEHUs IPhI3YHOB U3 MECT pE3€pBALIMU
Ha MoJisl 03UMOM mMueHupl. boppda ¢ COpHSKaMH B OCEHHHI NEPHOZ MPOBOAUTCS
JUIIb B MCKIIOYUTEIBHBIX CIIy4asX Ha MOCEBAaX € XOPOIIO PACKyCTUBUICHCS MIIEHU-
uei. [lons, 3acopeHHble 3UMYIOUIMMU COpHsIKaMu — Aeckypenueil Coduu, nacry-
IIbEU CYMKOW, SIPYTKOMU IIOJIEBOU, YKUBOKOCTBIO IIOJIEBOM, T'YIIIBHUKOM BBICOKUM U JIP.
(npu 14 — 16 u Gonee pactenuii Ha 1 M2), cienyer oOpabaTbiBaTh pa3pelIEeHHBIMHU K
NPUMEHEHUIO Ha MIIEHUIE TePOUITIAMH.

Vxox 3a moceBaMu 03UMOW MIIEHUIBI MTOCE MEPE3UMOBKM HAYMHAETCS C paH-
HEBe-CEHHEN MOAKOPMKU a30THBIMU ynoOpeHusiMu. [IpoBomsT ee mo mep3io-Tajoi
HOYBE, YTOOBbI BHECEHHBIH Ha €€ MOBEPXHOCTh a30T CTaJl JAOCTYNEH PacTeHUsIM, HC-
NOJIB3ysl CPOPMHUPOBAHHYIO BO BPEMs C€Ba MIIECHULbI TEXHOJIOIHUECKyto koiuero. [1o-
clie BO30OHOBJICHHS BEreTalyy MIICHUIBI BECHOM XOpOIIHME pe3yJbTaThl JaeT MpH-
MEHEHHE ISl TOAKOPMKH MOCEBOB 3€PHOBBIX CESUIOK, C MOMOIIBIO KOTOPBIX a30THBIE
TYKU Pa3MEIIAlOTCs B MPUKOPHEBOM CJIO€ U PABHOMEPHO PaCHpPENEssOTCs MO IMOJIO.
AJnlanTuBHAs 71032 BHECEHUS yAOOPEHUI pacCUUTHIBAETCS MO MPUBEAEHHON BBIIIE Me-
TOAMKE C YYETOM COAEP>KAHUSI HUTPATHOrO a3ora B mouse B cioe 0...80 cM, cocTosiHUs
BBIIIE/IIIET0 U3 3UMOBKH MOCEBA MIICHUIIbI U 3allacOB HAKOIJIEHHOM 32 OCEHHE-3HM -
HUU TIEPUOJI BIIATH.

boprba ¢ copHsikamu. B moceBax 03uMoii MIIEHUIIBI, B TOM YKCII€ U HA TAPOBBIX
NpeIIECTBEHHUKAaX, BCTPEYaeTCsl OOJNbIIOE KOJUYECTBO PA3NMYHBIX COPHBIX pacTe-
HUM, HAHOCSIIUX CYIIIECTBEHHBIN Bpell ypoxkato. [laxe mpu cinaboit 3acCOpEeHHOCTH T10-
CEBOB HEO00P yporKasi O3MMOM MIIIEHUIIBI MOKET COCTaBUTh 5 — 7%, a IpU CHIIbHOM
— 25% wu Gomnpimre. OTpUIIATEILHOE BO3JICHCTBHE COPHSIKOB IPOSBIISICTCS B IEPBYIO
odyepeab B TOM, YTO, UCHIOJIB3Ys Ne(PUIUTHYIO B Halllel 30HE BOAY M MUTAaTEIbHbIC Be-
IIECTBA, OHU MEPEXBATHIBAIOT WX Yy MieHuIbl. Ha 3acopéHnbix nmomisx 3pexTuBHOCTD
PAaHHEBECEHHEHN MOJKOPMKM HE3HAYUTENbHA WM JaK€ OTCYTCTBYET MOJIHOCTBIO, TaK
KaK BHECEHHBIH a30T B NEPBYIO OYEpedb HCHOJIb3YIOT COPHSAKH, KOTOpBIE, B CHITY
CBOMX OMOJOTMYECKHX 0COOEHHOCTEM, TPOraroTcs B pOCT paHbLIE MIIEHULbI U pa3BU-
BaloTCs ObICTpee ee. BpeioHOCHOCTh COPHSAKOB Ha 3TOM He OkaHuuBaerca. CemeHa Ta-
KUX PaCTeHUH, KaK NOJIbIHb, TOPYaK, JyK II0JIEBOM, YECHOK, [IOMaB B 36PHOBYIO Maccy,
OPUIAIOT MyKe HENPUATHBINA 3amax, BKYC, TO €CTh YXyALIAIOT ee kauyecTBO. COpHSKU
3aTPYAHSIIOT YOOPKY, YBEJIMUYMBAIOT 3aTpaThl TPyAA U CPEICTB HA OUUCTKY 3€pHa. 3aco-
PEHHOCTh MOCEBOB, a 3HAYUT, U BPEAOHOCHOCTh COPHSKOB, PE3KO BO3PACTAIOT HA MO-
JSIX C U3PEKEHHBIMU U PAHHUMH IIOCEBAMM MILIEHUIIBI, a TAK)XKE B TOJbI C OIaronpusT-
HBIMU YCIIOBUSIMU YBIIQXKHEHHS. YpOKalHOCTh ee ymeHblaercs Ha 8 — 10%, a co-
nepKaHue Oelika U KJICMKOBHHBI CHMXKAETCsl COOTBETCTBEHHO Ha 3,6 u 7,3%. Ilpu Ha-
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muunn 150 — 200 pactenuii neckypennn Codguu Ha 1 M2 OEIKOBOCTh 3€pHA CHHIKAET-
ca Ha 0,54%, comepxkanue kinerkoBuHbl — Ha 1,0%, a cTexkioBUAHOCTL — HaA 7%.
Haubonee appexruBHbIM cr1ocoOoM GOpbOBI ¢ COPHSIKAMH B MOCEBAX O3UMOM TIIEHU-
1Bl SIBJIIETCS] XUMUUYECKUN — MPUMEHEHUE TepOUIINIOB.

[ToceBbl 03UMOI MIIIEHUIBI B BECEHHE-JIETHUN MEPUO/ BEreTallid B HE MEHb-
e CTETNeHU, YeM B OCEHHHM, MOBPEXKIAIOTCS BPEIUTEISIMU U MOPAKAIOTCS 00JIe3HS -
MU:

Dran opraHdoreresa, aia BereTauMy
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e
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Puc, 9.6. ITepuodot noepexcdenusn pacmenuii epedumensmu u epema obpadomku
noCes06 uUHCeKmuyuoamu.

[Ipumeuanue: Iloporu d3KOHOMHUYECKON BPENOHOCHOCTU: BPEIHBIM KIIOI-Yepe-
namka — 1-2 0cobu Ha 1M*; TpUIIC MIeHNYHBIH — B (hasy kosomenus 10 umaro Ha 1
KoJioc, B (ha3y HanuBa 3epHa — 30-40 TMYMHOK HA KOJIOC; 371aKoBbIe T — 5-10 oco-
Oeii Ha crebenb npu 50% KX 3aceeHuu; XaeOHbIe )KYKU — 3-5 mTykK Ha | M*; xaeOHas
KyXKeIula — 3-5 1MuuHOoK Ha 1 M? moceBa; o3uMasi COBKa — 2-3 TyceHuIbl Ha 1 M.

W3 Bpeauteneit B 3T0 BpeMsi Haubojee pacipoCTpaHeHbl U BPEJOHOCHBI KJIOM
BpeIHAs uyepenalika, XJeOHbIN JKyK-Ky3bKa, XJeOHasl MbSIBUIIA, 3TAKOBBIE TJH, IIIIE-
HUYHBIN Tpunc. Hanbonbiinii Bpen OHU MPUHOCAT B MEPHUOJ MAaCCOBOTO paclpocTpa-
HeHus. [To BpeMeHM 3TO COBIAaeT ¢ onpeneia€HHbIMU (pa3aMu pa3BUTHSI PACTEHUMN
nueHupl. Heo0XoquMo MOCTOSIHHO CIIEIUTh 3@ Pa3BUTHEM YMCIEHHOCTH BpeIUTENen
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KOJIOCOBBIX U MPU JOCTHUKEHUHU MTOPOTa SKOHOMUYECKON BPEJOHOCHOCTH MPUCTYTATh K
00paboTKe MOCEBOB.

Bo Bnaxkubie To/1b1 OOJBIION Bpes MoceBaM MileHuIlbl B KppiMy HaHOCUT Myu-
HucTas poca. M3-3a nopaxkeHuss My4yHUCTOU pocoil pactenus A0 15% cHukarT maccy
3epeH, YMEHBIIIAETCsl UX KOJIMYECTBO B Kojoce (10 15%) u cokparmtaercst Ha 2% ¢oTto-
CUHTE3UpYIOIIasi TOBEPXHOCTh JUCThEB. Bce 3TO BeneT k 3aMeTHOMY HEZ000py ypo-
xas (10 5 — 8 11/rTa) U CHIKEHUIO ero KayecTa. [ nmpeaynpekaeHus 3TOTO SBICHUS
B TIEPHUOJ BBIXONl B TPYOKY-KOJIOIICHUE MIICHUITY ONPBICKUBAIOT (DYHTUIIUAMU TIPO-
(UITAKTUYECKOTO U JIEYEOHOTO JICUCTBUSI.
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Puc. 9.7. Ilepuods nopayxcenus pacmenuii nuienuybt bonesnamu
u epemn obpabomku noceeoe Pyrzuyudamu,

VY0opka ypokast 03uMOIl MIIIEHUIBI. MSTKYI0O 03UMYIO MIIEHUILY CIEAyeT you-
paTh IpsIMbIM KOMOAWHUPOBAHHEM. DTOT CIIOCOO B YCIOBUSX PHIHOYHON SKOHOMUKH C
BBICOKMMH IIEHAMHU Ha YHEProHOCUTEIU B 1,5 pasa aemennie pa3aeiabHol (nByxda3Hoi
yoopku. ToBapHBIE TTOCEBHI MIIEHUIIBI CIeNyeT youparh B ¢azy MOJHON CIETOCTH —
npu BIaXHOCTH 3epHa 16% u menee. [lepen Hauanom yOOpKH TOBapHBIX MTOCEBOB 00~
3aTeJIbHO HY>KHO MPEBAPUTENBHO ClieNIaTh OOKOC MOJIel OT JIECOMOJI0C U MO UX MepH -
MeTpam mupuHoit 70 20 M. [TonyueHHOe 3epHO, KOTOPOE 3a4acTylo ObIBAET MOPAKEHO
KJIOTIOM-4epenanikoi, 00e31u4nBaoT. CeMEeHHbIE MOCEBHI C II€JIbI0 CHUXKEHUS TpPaB-
MHUPOBAHHOCTH CEMsIH, CJIElyeT HauMHaTh yOupaTh paHblie — B ¢da3y Hadaia MOJHOU
CIIEJIOCTH 3epHa. YOOPKY BECTH T'PYIIOBBIM CIIOCOOOM, COCpeNOTayrBas Ha OJHOM
10JIe BCIO UMEIONIYIOCS B X0O34MCTBE YOOPOUHYIO TEXHHUKY.

OcHoBHasi yueOHas JuTeparypa:
1. AnmanTuBHOE pacTeHHEBOACTBO : yueOHoe nmocodue / B.H. Haymkun, A.C. Ctynus,
H.A. Jlonaues [u ap.]. — Cankr-IletepOypr : Jlanb, 2018. — 356 ¢. — Pexum n0-
cryna. — URL: https://e.lanbook.com/book/102232 . — ISBN 978-5-8114-2868-
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7. — TexcT : 3IIEKTPOHHBIN.

. Kyxosckuit, O.U. I'eounpopmanuonusie cuctemsl / O.U. KykoBckuit. — Tomck :
One Konrtent, 2014. — 130 c. : cxem., wi. — Pexxum nocryma — URL: http://
biblioclub.ru/index.php?page=book&1d=480499 . — bubmuorp.: c. 125-126. —
ISBN 978-5-4332-0194-1. — TekcT : 31€KTPOHHBIIA.

. Tpydmsx, E.B. Tounoe 3emnenenue : yueoHoe nocooue / E.B. Tpydusx, E.WU. Tpy-
ownuH. — 2-e u3n., crep. — Cankr-IletepOypr : Jlanb, 2019. — 376 ¢. — Pexum
noctyna. — URL: https://e.lanbook.com/book/122186 . — ISBN 978-5-8114-
4580-6. — TeKcT : >NEeKTPOHHBIN.

JlonosiHuTEIbHASA Y4eOHAas JuTeparypa:

. Arpoxumudeckoe 00ciie/IoBaHHEe 1 MOHUTOPUHT TOUBEHHOTO Tuiogopoaus / B.B.
Arees, JI.C. Topbarko, A.W. ITonkon3un, O.10. Jlo6ankosa. — CtaBpornosns : Ctas-
PONOJIbCKUI TOCYIAPCTBEHHBIN arpapHblil yHuBepcureT, 2012. — 352 c. — Pexxum
nocryna: — URL: http:/biblioclub.ru/

. Teoundopmaruka [TekcTt] : yueOHUK 111 CTyneHTOB By30B / MI'Y um. M. B. Jlomo-
HocoBa ; pen. B. C. TukyHoB. - M. : Akanemus, 2005. - 477, 2 c. : ui., UB.M1., Kap-
Thl. - ISBN 5-7695-1924-X

. 3amura pactenuii / JL.I. Koroteko, E.B. CtpenkoBa, I1.A. Cackeuu, I0.A. Mu-
peHkoB. — Munck : PUIIO, 2016. — 340 c. : un. — Pexxum nocryma — URL: http://
biblioclub.ru/index.php?page=book&id=463346 . — bubmumorp.: c. 317-320. —
ISBN 978-985-503-583-2. — TeKcT : 311€KTPOHHBI.

. Kuprommmn, B.W. Arporexnonoruu : yueOnuk / B.1. Kuprommn, C.B. Kupromms.

— Camnkr-Iletepoypr : Jlanb, 2015. — 464 c¢. — Pexum goctyma: — URL:
https://e.lanbook.com/book/64331 — ISBN 978-5-8114-1889-3. — Tekcr : 271ek-
TPOHHBIM.

. Kupromun, B.W. Knaccudukaiiys moys 1 arposKoJ0THIeCcKasi THIIOJIOTHS 3eMelTb :
yueoHoe nocobue / B.U. Kupromun. — 2-e uzn., crep. — Cankr-IlerepOypr :
Jlans, 2016. — 288 c. — Pexxum noctyma. — URL: https://e.lanbook.com/book/
71751 . — ISBN 978-5-8114-1097-2. — TeKCT : 3JIEKTPOHHBI.

. Haymxun, B.H. Pernonanbnoe pacrenueBoAcTBo : yuebHoe nocodue / B.H. Haym-
kuH, A.C. Ctynun, A.H. KprokoB. — Cankr-IlerepOypr : Jlans, 2017. — 440 ¢c. —
Pexxum poctyma. — URL: https://e.lanbook.com/book/90064 . — ISBN 978-5-
8114-2300-2. — TekcT : 3IEeKTPOHHBIN.

. OCHOBBI TPOrPAMMUPOBAHHUSI YPOKAEB CEIBCKOXO3SIMCTBEHHBIX KyJIbTyp / B.B.
Arees, A.H. Ecaynko, O.1O. JlobankoBa u ap. — 5-e uza., nepepad. u gom. — Cras-
pomnons : Arpyc, 2014. — 200 c. : un. — Pexxum goctyna. — URL: http://
biblioclub.ru/index.php?page=book&i1d=277409 . — ISBN 978-5-9596-0771-5. —
TeKCT : 2JIEKTPOHHBIN.

KoHTpoJsbHbIE BONIPOCHI:

. OxapakrepusyilTe 0COOEHHOCTH BOJHOI'O PEXUMa B pa3pe3e OCHOBHBIX Ipelie-
CTBEHHUKOB O3MMOM MIIICHUIIBI.


http://biblioclub.ru/
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OxapakrepusyiiTe 0COOEHHOCTH MUILIEBOTO PEXUMa TOCEBOB 03UMOM MIIIEHMIIBI O
OCHOBHBIM IPEIIECTBEHHUKAM.

N3noxure ocobeHHOCTH 00pabOTKM MOYBBI MOJ O3UMYIO MILIEHUILY MOCIe Mapo-
BBIX IIPEILIECTBEHHUKOB.

N3noxute 0cOOEHHOCTH 00paOOTKM MOUBBI MO O3UMYIO MIIEHUIlYy MOCJIE OCHOB-
HBIX HETNIAPOBBIX IIPEAIIECTBEHHUKOB.

OnuiuuTe U OXapakTepu3yMTe aJanTUBHBIN MeTo pacuéTra nuddepeHIupoBaHHbIX
1103 (hocdopa moj 03UMYIO MIICHHUITY.

JlaiiTe cpaBHUTENBHYIO XapaKTEPUCTHKY MeTo/aM pacuéra AuddepeHInpOBaHHbBIX
7103 OCHOBHOT'O BHECEHUS a30THBIX yAOOPEHUH MO/ O3UMYIO IIIICHUILY.

Onumunre U 0XapaKTepU3yUTe METOJ pacu€ra aJalnTUBHBIX HOPM PAaHHEBECECHHEHN
a30THOM MOJKOPMKH O3UMOM MIIIEHULIBI.

OnumuTe TEXHOJOTUIO U YKAXKHUTE YCIOBHUS 3PPEKTUBHOIO MPUMEHEHUS TO3AHEH
BHEKOPHEBOW a30THOM MOAKOPMKH MIIEHUIIBI.

HazoBute 11€51b, ONMUIINTE TEXHOJOTUIO U YKAKUTE YCIOBUS 3(PPEKTUBHOIO MpH-
MEHEHMS CEHUKALUU II0CEBOB O3UMOM IILICHUIBI.

Onummre OCHOBHBIE NTPUHUMIIBI aJanTallMid CPOKa CEBa U HOPMBI BbICEBA CEMSIH
O3UMOM MIIEHUIIbI K HEOJAronpusTHbIM THIPOTEPMUYECKUM YCIOBUSM OCEHHErO
[epuoza.
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