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NPEAUCJTOBHUE

B TedeHHe mocinenHEr0 BPEMEHH BO BCEM MHUpPE, a 0OCOOCHHO B Pa3BUTHIX
cTpaHax mpeobiamano HampaBIeHHE, CBS3aHHOE C MHTeHCH]HUKamueil celbcko-
X035HCTBEHHOTO MPOU3BOACTBA. YCIEXH, JOCTUTHYThIE B OHMONOTHYECKOH Hay-
Ke, 0COOCHHO B 00JIACTH NHMTAaHMS PACTEHHH, CO3JANM NPEJCTABICHHE O BO3-
MOXHOCTH PETyJIHpOBaHHS U "ylydmeHHSA" OCHOBHBIX CBOMCTB  CEJIBCKOXO-
31MCTBCHHBIX PACTEHHH HyTeM MAaKCHMalbHOTO YJOBIETBOPEHHS HX  IO-
TpebHOCTel 3a cuer 3emiuenenbna. [103TOMy B arpoXMMHHM OTYETIMBO HPOSIBH-
nach TEHACHIHMS BCEMEPHOTO YyBEJIHWUYEHHS HNPUMEHEHHUS MHHEPAJIbHBIX
yROOpeHHH, TOBBINIEHHUS HMX COAJAHCHPOBAHHOCTH, MAaCCHPOBAHHOTO HpHUMeE-
HEHUS XMMHUYECKHUX CPEACTB 3aIlUTHl (IO OTAENbHBIM BHUAAM HPOJYKIHH KO-
nu4ecTBO 00paboTOK 3a ce30H mpubiuxkaercs kK AByM aecstkam!). HeoOxonu-
MO OTMETHUTb, YTO arpOXMMHUKATHl U Jalbllle, HECOMHEHHO, OyAyT UrpaTh Bax-
Helilylo poib B HOBBIMIEHHU HPOAYKTHBHOCTH CEIbCKOXO3AHCTBEHHOTO IpPO-
n3BoacTBa. Ilo3ToMy 3amada COCTOMT HE B OTMEHE «BCSAKON XHMHH», a B pa-
OHOHAJIBHOM COYETAaHHHM TEXHOTCHHBIX W NPHUPOJHBIX HCTOYHHUKOB NPOITYKTHB-
HOCTH CEIbCKOXO3SIHCTBEHHBIX PAaCTCHHIA.

B nmnpaBuiapHOCTH Takoro mnoaxoaa yOexaaeT aHaJlk3 COBPEMEHHBIX
TEHJEHIUH Pa3sBUTHUS CEIbCKOXO3IHCTBEHHOI'0 MPOU3BOACTBA - CPABHUTEIbHBIN
aHaJIU3 HCHOJb30BAaHUS arpoOXMMHUKAaTOB B CEIbCKOM XO3slicTBe cTpaH EBpo-
neiickoro CoobmectBa u CIIA mnoka3eiBaeT, uTo B EBpone nabawopaercs yc-
TOWYMBAsE TEHACHIUS CHUXXCHUS HCIOIb30BAaHHUS MHHEPAJbHBIX YJOOpEHUU H
MECTUIIUIOB.

NuteHcudukauus celbCKOXO3IUCTBEHHOTO MPOM3BOJACTBA BPSA JH MpPH-
emsieMa juisi Poccuu, Tak ke Kak U Ui APYTHX CTPaH ¢ OOIMMPHBIMHU IJIOMIa-
IAMU, HMHUPOKUM pa3zHOOOpa3zuMeM JKOJOTMYECKUX YCIOBHHM, a Takxke TpaJullusi-
MH B BEIEHHHU KYJIbTYpPbl CEJIbCKOXO3SHCTBEHHOrO IPOU3BOACTBA YCIOBHSIX,
Korja HauOoJyiee BBHITOJHBIM SIBISETCS IOJYy4YE€HHUE CPEJAHUX, HO CTaOMIBHBIX
ypoxaeB (3TO XapaKTepHO mist ABcTpanuu, ApreHTunsl, Kanansl, Kuras).

OnblT BHEJPEHUS MHTEHCHBHBIX TEXHOJOTUH B Halleld crpaHe yOexnuaer,
YTO UX UCIOJb30BaHUE MOMHMO OOMIMX HpoOJeM BBHIABUraeT eue u cneuudu-
YeCKHEe POCCHHMCKHE, CpPedU KOTOPHIX: ciadas BOCHPHUUMYHUBOCTH K HAYy4HO-
TEXHHUYECKOMY TMPOTPECCY, HEBO3MOXHOCTh HCIHOJHCHUS TEXHOJIOTHYECKUX
TpeOOBaHMU, 3HAYUTEIbHAsS OTOPBAHHOCTH PETHOHOB OT IEeHTpa. B pesynbrare
NpUMEHEHUEe MHUHEPaJbHBIX YI0OpeHHH B IleJOM MO cTpaHe He mpeBbimaeT 10-
15% ot HOpMBI. BEIXOZOM M3 3TOro TyHnHKa SBJISETCS BCeMepHas MOAAEpIKKa
OTEYECTBEHHOTO IMPOU3BOIAUTENS IYTEM AOTALUH C ONHOH CTOPOHBI U - BBEje-
HHUE B NPaKTHKY TaM, TJle 3TO BO3MOXXHO, aJIbTE€pPHATUBHBIX CIOCOOOB obecrme-
YEHUsSl PACTCHUH HEOOXOMMMBIMU UM (DYHKIIUSIMHU.



MukpoOuosornyeckie npenaparsl, HalpuMep, MOTYT 3HAYUTEIbHO CHH-
3UTh J03bl MUHEPAJbHBIX YIOOpEHUH, MOBBICUTH KOYPPUIUEHT MX HCIOIB30-
BaHHUA.

AKTyalbHOCTh MOAO0HON MpoOIeMBl HE UCUYE3aeT Aaxke NPU JOCTATOYHOM
HOTpeOIeHNH W JOCTYHHOCTH arpoOXHMHUKAaTOB. boyee Toro, omTMMaiabHOE WC-
MOJIb30BAHHE XHMHUYECKHX CPEACTB BO3MOXHO JHUIIb NPU HX PAlHOHATHLHOM
COYETaHHH ¢ KOMIUIEKCOM OMOJIOTMYECKUX IPEnapaToB M TEXHOJIOTHH.

U3 Bcex ¢akTOpoB, OMpPEAENIIOMHUX MPOAYKTHBHOCTH CIOXHONH CHUCTEMBI
nousa-pacmenue-MuKpoopeanu3mMbl, VUMEHHO TIIOCIEIHUE UTrPaOT  OIpeje-
JSIOMYI0 POJTh U UMEHHO OHHU SIBJISIIOTCS HaMMeHee M3y4YeHHBIMU. lcmonb3oBa-
HUE COBPEMCHHBIX MOJICKYJIAPHBIX METOHOB B I/I[leHTI/Iq)PlKaLIl/II/I IMMOYBCHHBIX
MHUKPOOPTAaHU3MOB TO3BOJIHMJIO MOKAa3aTh, YTO MBI MIOKAa OCHOBBIBAEM CBOHU 3Ha-
HUS ¥ BBIBOIBl Ha OUYEHb OTPAHMYEHHOM KPYTe M3BECTHBIX U KYIbTHBHUPYEMBIX
BU0B. He nckiaodeHo, 4To BakHEHIIUE CBOMCTBA MOYBBHl HAa CaMOM Jeje OIpe-
JIeNAI0TCS HEM3BECTHBHIMM HaM IIOKa BHJAMH MHKpoopraHu3MoB. [losTomy B
JaHHOU 00JacTH MOXXHO OXHJAATh BaXXHBIX OTKPBITUH, IMOCKOJIBKY MHKpOOpTra-
HU3MBI OKa3BIBAIOT peluaroniee JelcTBHEe Ha (pOPMHPOBAHME M TEHE3HC IOYBHI,
B CYIIECTBEHHON CTEIEHH OIPEACNSIOT CTENEeHb ¢ II0JA0POIHUs.

XoTs mepBbIe JaHHBIE O MOJIb3€ MUKPOOPTaHU3MOB IJISI MOBBIMIEHUS MOY-
BEHHOTO IUIOJOPOJUS HM3BECTHBI YK€ THICSYH JIET, OCHOBHOM B3TISAA Ha B3au-
MOOTHOIIEHHE PACTEHUI M MHUKPOOOB CBOJWICS K YCTAaHOBICHHUIO MEXIYy HUMHU
TpohUIECKUX CBA3EH, YTO B 3HAYUTEIBHOIl Mepe BEpHO M ceiiyac, HO HMEHHO
UCCIeAOBaHNUS MOCIEAHUX JIeT IMOKa3aJlM, YTO OTH CBI3U TOpa3fgo CIOXKHEe,
MHOTOOOpa3Hee W HEe3aMEHUMBI JUIsi HOPMaJbHOTO (QYHKIMOHHPOBAaHUS pacTe-
Huii. OOpa3HO roBOps, pacTeHUs [JOBEPMIH PAA CBOMX (YHKIHUIl MHKpoopra-
HU3MaM, OCYIIECTBIEHHE 3THX (YHKIUH OCHOBBIBAETCS Ha MHTErpallld TI'eHe-
THYECKUX (aKTOPOB NMapTHEPOB, TaK UTO MPOSBICHUE aJaNTAIHOHHBIX CBOMCTB
KOHTPOJIUPYETCSl TEHOTHIIOM HAaJAOPTaHM3MEHHBEIX CHUCTEM. XOTS OCHOBHEIE Jie-
Talu 3TOro Ipollecca HM3y4aloTCs Ha INpHMepe B3anMopaeiicTBusa 06000BBHIX N
KJIIyOCHBKOBBIX OaKTEepHH, SICHO, YTO BBISBICHHBIE TAKUM 00pa3oM «ICHBI B3au-
MOACHCTBUS» y PACTCHUIl YHHBEpCAlIbHbl U HCIOJB3YIOTCSA MJIsI KOHTPOJS He
TOJIBKO a30T(UKCHPYIOLIEr0, HO U APYTUX CUMOHO30B.

K OCHOBHBIM MeXaHH3MaM IIOJI€3HOTO AEHCTBHS MHKPOOPTaHH3MOB Ha
pacTeHns OTHOCSTCA:

- pukcanus atmocpepHOTO azora (yIydlIeHHE a30THOTO MHUTAHUSA);

- ontuMu3anus GpochopHOro MUTAHUS PACTEHUH;

- CTHMYJSIHS POCTa W pa3BUTHUS pacTeHuil (Oosiee OBICTpoe pa3BUTHE
pPacTEeHHH U CO3pEeBaHUS YypPOXKas);

- IOJaBJICHNE Pa3BUTHS (QUTONATOTEHOB (KOHTPOJb 32 pa3BUTHEM 0o0ie3-
Hel M CHM)KEHUE MOPaXEHHOCTH HUMHU DACTEHMH, ynydllleHHE XpaHEHHUs Ipo-
IYKITUH)



- yOydYlleHHe NUTAaHUS pacTeHHil (MOBbIEHHE KOI(D(PHUIUESHTOB HCIOIb-
30BaHUS NUTATENBHBIX 3JIEMEHTOB U3 yJOOPEHUIl U MOYBHI)

- TOBBINIEHHE YCTOWYMBOCTH PACTEHUH K CTPECCOBBIM YCIOBHUSAM (BO3-
MOXHOCTH IOBBIIICHUS MPOJYKTHBHOCTH pPacTeHUH Ha (OoHE BOAHOIO AedUIN-
Ta, HEONAarompHATHBIX TEMIIEPAaTyp, MOBHIIEHHOW KHCIOTHOCTH, 3aCOJEHUS
WU 3arpsi3HEHUS MTOYBHI).

CHnHCOK MOJE3HOr0 BO3JEHCTBHS MHKPOOPTaHM3MOB Ha PAacTEHHUsS JaleKo
HE HCUYEPHBIBAETCS TOJBKO ITHUM, HO U CKa3aHHOTO JOCTaTOYHOTO, YTOOHI 3a-
KJIIOUUTh, YTO AaKTHBHU3ALHUS MUKPOOHO-PACTUTENBHOTO B3aUMOJEHCTBUS SBIA-
eTcs MOImHEeHmuM (akToOpoM MNPOAYKTHBHOTO (YHKIIMOHHPOBAHHUS arpopuTo-
[[€H03a, KOTOPOe B HACTOAIMH MOMEHT HCIIOIb3YyeTCs KpaiHe HeyJOBIETBOPH-
TEIBHO.

HakomreHHble 3HaHUS O MeXaHMU3MaX B3aMMOJAEHCTBHS MHKPOOOB M pac-
TEHHUH MO3BOJISIIOT CTAaBUTh BOIPOC O HANpPaBIEHHOM KOHCTPYHPOBAaHUH (QUTO-
MHUKPOOHBIX CHCTEM M ONTHMHU3ALUH HX aJalTalHOHHBIX CBOWCTB C LEJbIO
obecrmeyeHns] BOCIPOM3BOACTBA MOYBEHHOTO IUIOJOPOIHSA, BBICOKOH MHPOIYK-
THBHOCTH pAaCTeHUH, HX YCTOHYMBOCTP K HEOIAarompusATHBIM (akTOopaM H
cTpeccaM IpH MHHHMAIbHBIX PECypco- U dHepro3arparax.

Tako¥ moaxon ABISETCS TeHEPaNbHBIM HANpaBICHHEM IOBBINICHHS yC-
TOHYUBOCTU CEJIBCKOXO3IHCTBEHHOTO INPOM3BOJACTBA M IOJNYyYECHHUS BBICOKOKA-
YECTBEHHOW KOHKYPEHTOCIOCOOHOH NMpPOIYKIUU.

OCHOBOH Takoro KOHCTPYHPOBAaHHS SBIseTCS Hanudne 3(QQeKTHBHEIX
MTAMMOB MHKPOOPTaHH3MOB «B HYXXHOM MeCTe B HYXHOE BpEMs», a TaKxke
COPTOB PacTEeHHUM, CIIOCOOHBIX K B3aUMOJCHCTBHIO.

3a mocienHee BpeMs B NPAaKTUKY BBEJEHBI MHOTHE BHUIBI pH30ChepHOit
MUKpoQIIOpbl M Ha 0a3e 3TUX BHUJOB CO3JaHbl AECATKM MHKPOOHBIX Hpenapa-
TOB, MOJIE3HOE JEHCTBHE KOTOPHIX HE MPUYPOUYEHO KECTKO K ONPEAEICHHON
TpyNIe pacTeHHWH, HO HOCHUT YHHUBEPCANbHBIH XapaKTep B OTHONICHUH pPa3IHU-
HBIX TPYII CEIbCKOXO3IHCTBEHHEIX KYJIBTYD.

[Ipumenenne mpemapaToB TeM 0Oojee aKTyalbHO, YTO MHOTHE TOJIBl HH-
TeHCHU(UKAIUU HE MPONUIH AapOM M BO MHOTHX II0YBaX OTMeYeHAa TCHACHIIHS
HCUYE3HOBEHUS IOJIE3HBIX I'PYNI MUKPOOPTaHU3MOB M B TO XK€ BpeMs MOBBIIIE-
HUE YHCIEHHOCTH M pa3HOOOpa3ws BPEIHBIX BHIOB, YTO BEI3BIBAECT pE3KOe H
4acTo HeoOpaTHUMoOe MaJeHHuEe MOYBEHHOTO IMIoA0poaus. MuUkpoOHBIe mpenapa-
ThI MO3BOJISIIOT HANPAaBIEHHO PETYyIHPOBATh COCTAB U YUCIEHHOCTh MHUKPOOHO-
ro KOMIUIEKCA HAa KOPHSIX B COOTBETCTBHUU C MOTPEOHOCTSIMH M BO3MOXKHOCTSIMHU
pactenuil. Peanuzanus  NOTEHUMAJIbHBIX  BO3MOXKHOCTEH  pacTUTENbHO-
MHKPOOHOTO B3aMMOJEHCTBUS BO3MOXKHO TOJBKO IIPH OINpENEIeHHOH arporex-
Huke. Tak, HampuMep, HEKOTOPHIE NMECTHIHABI 110 CBOEH XMMHUYECKOH CTPYKTY-
pe SBIAIOTCS MMUTATOpaMu OHOJOTHYECKH aKTHBHBIX COEJUHEHMH, BBIJIEIsE-
MBIX PacTEeHHUSMH JJIs IOJABICHHs Ipoliecca KiybeHbkooOpa3oBaHus. SIcHo,



YTO IPHU UCIIOJb30BAHUHN JAaHHBIX NECCTHUILIUI0B CI/IMGI/IOS HEBO3MOXCH axe IpH
HaJIMYUHU AKTHBHBIX IITAMMOB M COOTBETCTBYIOLIMX PACTEHHII.

Bo mHOrom cnabas 3¢ pekTUBHOCTD B3aMMOACHCTBUSA OOBICHACTCS TaKKe
0COOCHHOCTSMHU COPTOB MHTEHCHUBHOTO THIa, KOTOPBIC 4aCTO I'CHETHYECKH HE
CIIOCOOHBI K TNPOAYKTHBHBIM OTHOIIEGHHSM C IIOJE€3HBIMM MHUKPOOpPTaHHU3MaMHU,
TaKk Kak B IIPOIleCCE CEJCKIMH, HAlPpaBIECHHOH IPOTUB JEHCTBUS IBOJIOLHH,
pacTeHHUs MOTEePsUIM CHOCOOHOCTh KOHKYPHUPOBATH 3a IOYBEHHYIO MHUKPOQIOpY
U pacceisiTh ee Ha CBOUX KOPHSIX.

Tem He MeHee, yueHBIMH Hallell cTpaHbl pa3paboraHa, Ienas ramma
MHUKPOOHOJIOTHYECKHX MpPEnapaToB, OHHM XOPOIIO 3apeKOMEHJoBanu cebs He
TOJNBKO B Poccuu, HO  3a pyOeKoM, YTO MO3BOJISIOT FOBOPUTH O KOMIUIEKCHON
"MUKpoOHoIOoTH3anNN" CENbCKOXO3SHCTBEHHOTO TPOU3BOACTBA.

Peanu3zanus JaHHOTO NPEJIOKECHUS BO MHOTOM 3aBUCHUT OT HAJIM4HUS 00b-
CKTHBHBIX HaHHBIX 00 3(dexTe MHUKPOOHMONOTHYECKHX MpenapaToB, OMpene-
JIGHHOM Ha OCHOBE CHCTEMHBIX HCCIIEOBaHUH.

OnHako B Hay4dHOIl nUTepaType KpaiiHe Mano myOiukauui (a riaBHoe
CHCTEMAaTH3alUd ¥ OOBEKTHBHOI'O aHAJIN3a Pe3yJbTaTOB) IO BompocaM 3ddek-
THBHOCTH OMOIpemapaToB, WX BIMSHUU Ha KadyecTBO INPOAYKIUH, NUTAHHE U
0coOEHHOCTH MeTabonu3Ma pacTeHHH.

ABTOpYy MOHOTpadu¥ yJanoch OpraHM30BaTh CHCTEMHBIE HCCIEIOBAHUS
3¢ PeKTUBHOCTH MHUKPOOHOJIOTMYECKHUX NMPENapaToB B CaMbIX Pa3IHYHBIX yCIIO-
BUAX W NpeJUlaraeMblii YUTATENI0 TPYJ OCHOBAH Ha 3TUX HMCCIEAOBAHUAX, OH
CYHUIECTBEHHO BOCHOJHSAET mpoben B HMHPOpMAOHM O MHUKPOOHOIOTHYECKUX
pecypcax coBpeMeHHOro 3emuenenus. KHura MoxeT OBITH XOPOIIUM PYKOBO-
JCTBOM IS CIIEIUAIHCTOB CEIbCKOI'0 XO3SiCTBA, Tak KaKk OCHOBaHa Ha 0OIb-
moM (aKTHUYECKOM MaTepHale, IMOJYyYeHHOM B pe3yslbTaTe MHOTOJETHUX MC-
CIeI0BaHUN B PA3JIMYHBIX arpodKOJOTHYECKUX YCIOBHUSAX Ha IMIMPOKOM CIIEKTPE
CENbCKOXO3SHCTBEHHBIX KyJNbTYp (AUMEHb, NMIIEHMIA, POXKb, KyKypy3a, KapTo-
¢denp u apyrue). ITokazano, 4yTo Guonpenapatsl He TOJBKO MOBBIIAIT Ypoxkail
pacTeHHu#, HO MOT'YT U CYIIECTBEHHO YJIy4YlIaThb KayecTBO NMPOJYKIHH. YcCTa-
HOBJICHO, 4TO Ha ()OHE CTPECCOBBIX Arpo’KOJOTHYECKUX YCIOBHH 3hheKT oT
OpUMeHeHUs: OuompemnapaTros, KaKk IIPaBHJIO MOBHIIIAETC.

B MoHoTpaduu paccMaTpUBalOTCS TakKkKe PAJ KOJIOTHYECKHX HpoldiieM
(BO3ZeNbIBaHME  CEIBCKOXO3SMCTBEHHBIX  KYJIBTYP  Ha  paJMOaKTHBHO-
3arps3HEHHBIX MOYBax Ha (OHE NMpHUMEHeHHus OuompemnapatoB). I[loxazaHo, 4TO
OuompenapaThl MOTYT IO Pa3HOMY BJIHMATh HAa HAKOIJIEHHE DAaJHOHYKIHIOB B
pPacTeHHSX, UYTO OIpenesieTcs 0COOEHHOCTIMH MUKPOOPTaHU3MOB, SIBISIOIIUX-
Csl UX OCHOBOMW, '€HOTHIIOM PACTEHUN M 0COOCHHOCTSMHU IOYBHI.

C Hucrnonb30BaHMEM METOJIa M30TONMHOH MHIMKAIMH, U3Y4YeH OallaHC a30Ta
B CHCTEME «PacCTCHMSI-NI0YBA-yAOOpPEHHUN», a TaKKe 0COOEHHOCTH MHHEpAaIbHO-
ro MUTAaHWUS PAaCTEHHUH NP MCIIOJIH30BaHUU OHMOINpenapaTtoB. YCTAaHOBICHO, YTO
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3a cu€T aKTHBH3AIMH OMOJOTHYECKOH (uKkcamum a3ora B pacTeHHUs MOCTyHaeT
JNOMOJIHUTENbHO dSKBHBaiNeHT 20-30 Kr MUHEpanbHBIX a30THBIX YyHOOpeHuH.
Kpome Toro, moselmaeTcs HpOAYKTHMBHOE MCIOIB30BAaHHE PACTEHHUSAMH a30Ta
ynoOpenuii n I1ouBbl, a Tak)Ke CHHKAIOTCS HENMPOM3BOJUTEIbHbIE IIOTEPU a30Ta.

JanHas MoHorpadus sBisercs mionoM corpyanundectsa BHUUM arpoxu-
mun ¢ BHUU cenbckoxo3siicTBEHHOW MUKpOOHONIOTHH, TAe pa3paboTraHbl Ouo-
mpenapaTsl, U3JaraeMble JAHHBIC SBISIIOTCA YacThI0 KOMIUIEKCHBIX HCCIEIOBa-
HUH, KoopamHupyembix BHUUCXM.

YBepeH, 4To MOHOTpadus OyAeT CIYXHUTh XOPOUIUM MOCOOMEM H CTUMY-
noM ang 3GPeKTHBHOrO0 MpUMEHEHHUs OMOMpEenapaToB, NPaKTHUYECKH MOMOXKET
arpoHoMam, ¢epmepaM B HX paboTe M IpHUBJIEUYET BHUMAHHE HCCleJoBaTelel K
9TOMY HampaBJICHUIO.

N.A. TuxonoBuu, akageMuk Poccenpxo3akageMuu
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BBEJEHUE

B coBpeMEHHBIX YCIOBHSIX Pa3BUTHUS OTEUCCTBEHHOTO 3EMIICACIHUS O0CO-
0yI0 aKTyaJbHOCTb NPHOOpETaeT KOMIUICKCHOE HCIIOJNb30BaHUE TPaIUIIHOHHBIX
CpeICTB XMMH3allMU, B TOM YMCJI€ NPOMBIIIJIEHHBIX MUHEPAJIbHBIX yI00peHUi
¢ MHUKpPOOMOJOrMYeCKMMHU IpenapatramMd. 3HAYeHUE NPUMEHEHHUS POCTOCTUMY-
JUPYIOIHUX pU3OCPEPHBIX MHKPOOPTaHM3MOB M YyBEJIWYEHUE HCIOJIb30BAHUS
(GUKCHUPOBAHHOTO OUA30TOPO(GHBIMU OaKTepUAMH OHOIOTHYECKOr0 a30Ta IpH
BBIPAIIMBAHUU CEIbCKOXO3SWCTBEHHBIX KYJbTYp HMEET 0c000e 3HaueHHE HE
TOJILKO IJIsi yCTpaHeHHs nepuIMTa a30Ta B NMUTAHUM PACTCHUH, HO W AJA pa-
LMOHAJIBHOTO NPUPOJONOJIb30BaHUA, HAMETHBIIEECS B KOHIE NMPOIJIOTO BeKa.
[IpuHOMD panUOHANBHOI'O NPUPOJOINOJIB30BAHUS peanu3yercs B aJalTHBHO-
naHama@THBIX CUCTEMaxX 3eMJeNeNus, HalpaBiIeHHbIX Ha d(QpeKTUuBHOE HC-
MO0JIb30BAHUE 3E€MJIM, TOJIyYeHHE JKOJIOTMYECKH M DKOHOMHUYECKU OOYCIOBICH-
HOrO KOJHYECTBAa M KA4eCTBA PAaCTEHUEBONYECKOW NPOAYKIUH U obecneuu-
BAIOUIUX YCTOHYMBOCTH arposianamadTa U COXpaHEHHE MOYBEHHOTO IJIOLOPO-
M.

B mocnenHue roasl TOCTUTHYT 3HAYMTEJIbHBIH Nporpecc B CO3JaHUU OHO-
npenapaToB Ha OCHOBE acCCOIMATUBHBIX MHUKPOOPraHM3MOB KOMIIJIEKCHOTO
JNEeHCTBUS, XOPOIIO 3apEeKOMEH/0BAaBUIMX HA LIMPOKOM CIEKTPE CENbCKOXO03sii-
CTBEHHBIX KyJibTyp B Poccum u 3a pyOexxoM. MUKpPOOpPraHU3MBbI, BXOASIIHE B
cocTaB OHMOIpenapaToB, CIOCOOHBI BEIIOJHATH pAJ QyHKIHH, obecmedyuBas mo-
BBIIICHUE YPOXKANHOCTH CEIbCKOXO3SIHCTBEHHBIX KYJIBTYP.

MexaHU3MbBl B3aMMOJECHCTBUS pPAacCTEHWH W MHUKPOOPTAaHMU3MOB, BIHSHHUE
OuompenapaToB Ha MHHEpPaJbHOE NMHUTaHUE PACTCHUH, GOPMHUPOBAHHE BEIHYHU-
Hbl U Ka4yecTBa PAaCTEHUEBOJUYECKOH NMpPOAYKIHMHU, HAKOIJIEHHE B ypOXkKae OCHOB-
HBIX JJIEMEHTOB MHHEpPalbHOTO NMHUTAHUS pacTeHUH, OamaHc a3zora yaoOpeHHH,
pa3Mepbl BOBJIEYEHUs OMOJIOTMYECKOrO a30Ta B arpolleHO3 pacCMaTpUBAIOTCS B
MoHorpaduu.

KHura moaroroBiieHa O pe3yjabTaTaM IIOJEBBIX, MHUKPOIOJEBbIX U MO-
JNeNbHBIX OIBITOB, BBINOJHEHHbIX B Jlabopatropuu Ouoisoruueckoro asora
BHUUN arpoxumuu um. J.H.IlpsHumHukoBa, a Takxe reorpaguueckoi certu
onbeITOB ¢ 6uonpenaparamu BHUUA u BHUNCM.

B mnpoBeneHuu onbeiToB npuHuManu ydactue Jyxanuna T.M., A3ybexoe
J.X.,, Aamemoe¢ H.C., baupamos JI.3., Bunocpaooeéa JI.B., Bopoovesa JIA.,
Bonkoe E.I., Kapamaesa A.C., Jlexomues¢ ILB., Jlanuukun O.A., Mapmobsn-
noe M.H., Hecmepose H.A., Ilonxkpamenrkoe B.A., Ilacvinkoe A.B., Cemenos
ILH., Cuoouxu M.J]., Conozyo /.b., Yucmomun M.B., Tapacoe A.JI., Xac-
can TI.K.

Uckpenne Onaromapen Audpeio Ilemposuuy Kosicemsakogy 3a LeHHBIC 3a-
MEYaHHsS U MOXKEJaHHS, BHICKA3aHHBIC IPHU MOJATOTOBKE PYKOIHUCH K MEYATH.
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IF'maBa 1. OcHOBHBIE MeXaHU3MBbI JelCTBHA OMONMpenapaTos

1.1. XapakTepucTuka OHONpENapaToB KOMIJIEKCHOTO AeiiCTBHS U
MeTOoJHYeCKHe MOAX0Abl K ONpeleseHHI0 HX aTPOHOMHYeCcKoil 3P dekTHBHOCTH

H3yueHue B3auMoAeHCTBUA PACTEHUMH M MHUKPOOPraHU3MOB HMMEeT B Ha-
crosmee BpeMs 0CO0YyI0 aKTyalbHOCTh, IIOCKOJBKY pE3KOe COKpalleHHe IpHU-
MEHEHHS B CEIbCKOM XO3iHCTBE MHHEpPAIbHBIX H OPraHUYECKUX yHOOpeHWUI,
CpelCTB 3aIlUThl PACTEHHH CTAaBUT HEOOXOAMMOCTb MOUCKA HOMOJTHUTENbHBIX
HCTOYHHMKOB, KaKUMHU MOTYT OBITh OHMONpenapaThl KOMIIIEKCHOTO JeHCTBUS, U3-
FOTOBJICHHBIE HAa OCHOBE pU30C(HEpHBIX MUKpoOpranu3MoB. Hapsany ¢ azordux-
canuei, OHM NPONYLHUPYIOT (U3MOIOTHYECKHM AaKTHBHBIE BENIECTBA, KOTOPEHIE,
BO3JEHCTBYS Ha pAacTEHHs, CTUMYIHPYIOT X POCT M pa3BUTHEe. B mocimenHee
BpeMs BEISBJICHB HOBBIE IITAMMBI MHKPOOPTaHHU3MOB, CIIOCOOHBIE IOTABIATH
pa3BUTHE MATOTeHHOH MHKPOQIOPH, YTO B KOHEYHOM HTOTE CHIKaeT 3aboie-
BAaE€MOCTh DPACTCHUH, MOBBINAECT HMX HPOAYKTHBHOCTh M YJydyllaeT KauecTBO
pPacTEHUEBOJYECKONH MPONYKIHUU.

Onenka 3¢ ¢GpeKTUBHOCTH OMONpPENnapaToB MOXeET ObITh IPOBEJEHA B IOJE-
BBIX, MUKPOIOJEBHEX M J1a0OpaTOPHBIX ONBITaX. M3ydeHHe UX B MOJEBHIX OINBI-
Tax gaeT Hambojee NMOJHOE NMpEACTaBICHHE O XapaKTepe BIUAHHSA Ha ypoxail-
HOCTb M IOKAa3aTeJIM KauyeCTBAa PAaCTEHHEBOJYECKOH NpoAyKIUHU. 3akjajka Io-
JIEeBBIX ONBITOB IO HM3y4YeHHUIO 3P(PEeKTHBHOCTH OMONpemapaToB B IEIOM COOT-
BETCTBYET METOJUKE INPOBEIEHMS MOJEBBIX UCCICAOBAHHUU IO H3YUECHHUIO BO-
IpOCOB NpPHUMEHEHHUs yIOoOpeHHUiH, BMecTe C TeM, OHAa HMeeT HEKOTOpBIE 0CO-
OCHHOCTH.

Ha mepBBIX 3Tamax ucclielOBaHUM, a TakKe IpPH M3ydeHHH OanaHca a3oTa
WU BBIABIEHHUS POJHM PA3IMYHBIX MCTOYHHUKOB a30THOI'O NHTAHUA PACTEHHUH B
($hOopMHPOBAHHUY ypoOXKas MPeAyCMaTPUBACTCS NMPOBEJEHHE MHUKDPOIOJEBHIX OIIBI-
TOB C MCHONb30BaHHEM CTaGMIBHOro m30oToma ~N. B Takmx Ke ONBITAX MOXKET
ObITh W3ydeHa S(PPEeKTHBHOCTH OHMONpeENnapaToB B 3aBHCUMOCTH OT YPOBHS
OJI0A0pOAUs TOYBBl (Colep)KaHHE TyMmyca, NOABMXXHBIX (GOPM 3IEMEHTOB
HNUTaHUA, peakuusd cpeasl U Ap.). ONbITH NPOBOAATCS, KaK MPaBHUIO, B COCyAaX
6e3 mHa mimomansio o 0,25 M2,

Jns BolsBiaeHHS 3QGEKTUBHOCTH Pa3JIUYHBIX NIPENapaToB B 3aBHCHMOCTH
OT copTa rHOpHJA) MIN TEHOTHUNA CEIbCKOXO3SICTBEHHBIX PAaCcTEHHH Ieneco-
00pa3HO NPOBOIUTH HCCIEAOBAHUA B MEJIKOACIAHOUYHBIX ONBITaX (IIOLAlb
JeNsSHKH 10 2 M?). DTO MO3BOISET NPH MHHMMANbHBIX 3aTPaTax MONYYaTh HH-
dbopmanuio 06 d3pPpexTUBHOCTH OHOIpenapaTos.

HeiictBue pusochepHbIXx OHONMpenapaToB Ha ypoXKaWHOCTh M KayecTBO
CEJIbCKOXO035AHCTBEHHBIX PACTCHUN OIEHMBAETCSA B IOJEBBIX ONBITAX, NMPOBOJHU-
MBIX B COOTBETCTBUM C METOJNUKOW wuccienoBaHuil B [eorpaduueckoil ceru
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onbBITOB ¢ ynoopenusmu BUYA. B sToMm ciydae B 3aBHCHMOCTH OT IIPHUMEHSE-
MOU CCIIbCKOXO3SMCTBEHHONW TEXHHUKHU IJIOIAAb ACISHKH cocTaBiseT oT 20 mo
100 M2. D10 mo3BouseT MIpY TPOBEJEHUN MOJIEBOTO ONBITA MPUMEHATH CYIIECT-
BYIOINIYI0 B PETHOHE TEXHOJOTHI BO3JEJIBIBAHHUS CEIbCKOXO3SWCTBEHHBIX pac-
TEHUH.

Huxe npuBoauTCS NpUHUMIUANBHAS CXeMa H3y4deHHs JAeHcTBUs Ouompe-
napaToB Ha Pa3JIMYHBIX CEIbCKOXO3AMCTBEHHBIX KynbTypax. [IpoBeneHue uc-
cle0OBaHUNW MO YKa3aHHOM IporpamMMe IO3BOJISET MOJYYHUTh MHOTOCTOPOH-
HIOI HHPOpPMAIHIO O XapakTepe AeHCTBHUsA OMoONpenapaToB Ha pacTCHUS.

Omnpenenenne 3pPpeKTUBHOCTH OMONMPENapaToB
N0/ CeJIbCKOXO03sIiiCTBEHHbIE KYJIbTYPbI
Determination
of'the Effectivity of Biopreparations on Crops
WHokynsnust ceMsiH, pacTEeHH
Inoculation of seeds and plants
Bcexoxects cemstH
Germination capacity
Hapacranue 6uomMaccel B OHTOTCHE3e
(BereraTuBHas Macca U KOPHH)
Accumulation of biomass in course of development
Konukerpanus N u Jpyrux 3J1eMeHTOB
Concentrations of N and other elements
ITopaxxeHHOCTH pacTeHU OONE3HIMHU
Affection with plant diseases

ITpogyKTHBHOCTH KYJIBTYPEI
(ocHOBHas ¥ MOOOYHAS MPOYKIHS)
Yields of crops
ITokazaTean KadecTBa MPOIYKIUH
Quality parameters of production
BeIHOC a30Ta W IPYTrHUX 3JE€MEHTOB ITUTaHUS
Crop removal of nitrogen and other nutrients
Kos¢ppunuent ucnonp3oBanus a3ora
Coefficient of nitrogen utilization

BriHOC GHOIOTHYECKOTO a30Ta
Crop removal ofbiologic nitrogen

IIpy miIaHUPOBAHUHU ONBITOB, HEOOXOIUMO ONpEAEIeHHE POIU MHUKPOOP-
TaHW3MOB B INHMTAHUHU PacTEHHH a30ToM. [l 3TOro MpenioKeHa HPUHIUIH-
aJTbHBIE CXEMBI, KOTOpPbIE IO3BOJISIET ONpENENUTh AeiicTBHe OHompenapara Ha
ypoxalHOCTh M KauecTBO pacTeHHH [Ounerka 3¢¢GeKTUBHOCTH MHUKPOOHBIX
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npenapatoB B 3emiuenenun, 2000]. Cxema BkitoyaeT ABa (poHAa MHUHEPAIHHOTO
MUTaHUS pacTeHui: GocPopHO-KATUUHBIA U a30THO-PochopHO-KanuitHeii. Ha
obonx QoHAX NPOUZBOAMTCS INOCEB HHOKYJIHPOBAHHBIX pU30CHEpHEIMU Ouno-
npenapataMu ceMsH. B aToM cilydae ygaercs NMOJydYHTH JaHHBIE 11O 3P (HEKTUB-
HOCTH MUKPOOPTaHM3MOB Ha 0e3a30THOM (oHe M Ha GpOHE C BHECEHHUEM MHHH-
MaJbHOW 03Bl a30Ta, KOTOpas B 3aBHCHMOCTH OT IMOYBEHHO-KJIMMaTHYECKOil
30HBI, BHJIa CEIbCKOXO3AWCTBEHHBIX PacTeHUNW MOXKET cocTaBisATh oT 30 mo 45
Kr/ra JefCTBYIOIETO BEIIEeCTBA.

CyuiecTBeHHOE 3HAUEHUE NMPHU 3aKIajJKe MOJEBBIX ONMBITOB MMEET TEXHOJO-
IUsl NPOBEICHUS HHOKYIANHH CEeMEHHOTO MaTepuana OumompemnapaTtamu. [lpum-
MeHseMasi B HAacCTOsMee BpeMs TEXHOJIOTHS HaHECEeHHs Omompemapara Ipexry-
CMaTpuBaeT IMPOBEACHUE €€ B JCHb I0CEBa, YTO CYI[ECTBEHHO CHMXKAET IPOHU3-
BOJUTEIBHOCTh pabOT M COXpaHEeHNEe MHOKYJIHUPOBAHHBIX ceMsH. BeposrHo, He-
00Xx011uMO pa3paboTaTh HOBYIO TEXHOJIOTHIO MHOKYJISIIIMH, KOTOpas MO3BOJsIA
OBl BBIMTOJHATH 3TOT MPHEM 3a0TarOBPEMEHHO 10 MOCEBA.

O} PeKTUBHOCTD MHOKYJSIUU CEIbCKOXO3SICTBEHHBIX PACTEHHH OYEBHUI-
Ha. OHa NO3BOJSET NOBBICHTH NPOAYKTUBHOCTH IOCEBOB BO BCEX pErHoHax
Poccuiickoit ®denepanuu. [IpuMeHeHue psna mpenapatoB oOecrmedynBacT MOJY-
YeHHE YPOXKAWHOCTH 3JIaKOBBIX KYJbTYP B TaKHX XK€ pa3Mepax, Kak BHECCHHE
a3oTHOTO ynoOpenus B nose 30—45 kr/ra. [lelicTBue mpemapaToB Ha NPOIYK-
THBHOCTBh KYJIBTYp BO3pacTaeT MPHU MOCEBE MHOKYJIHPOBAHHBIMH CEMEHAaMH Ha
¢oHe cTapTOBOIl N03B a30THOTO ynoOpeHus. IIpu 3TomM cbop mpoayKnuu Ta-
KOH e, €CIM IPUMEHATH MOA KYJIbTYpPy YIBOCHHYIO I03y a30Ta MHHEPAJIBHBIX
yI0OpCHUN.

IIpy mcrnonp30BaHMM ACCONMATHBHEIX OMOIpenapaTOB BO3HHKAEeT HEOOXO-
JIMMOCTh OIpejeiaeHnuss 00beMOB (UKCHPOBAHHOIO a30Ta, NMOCKOJIBKY OT 3TOTO
3aBUCHUT IeJIeco00pa3sHOCTh WX NIpHMeHeHUs. Hapsay c ompeneineHueM J0JH
Pa3jInYHbIX MCTOYHHUKOB a30THOI'O IUTAaHUA paCTCHI/Iﬁ C HMCIOJbB30BAHHEM CTa-
OGUIBHOTO M30TOMA a30Ta, B MOJIEBBIX OMBITaX UX BKJAJ MOKET OBITh OIEHEH IO
pasHHUIE MEXIy HHOKYIHPOBAaHHBIMH M HEHHOKYJIHPOBAHHBIMH BapHAHTAMH.
CymecTBeHHOE 3HAYEHHE IIPH 3TOM JOJIKHO OBITH yAENEHO OIpPEACNICHHIO Ta-
3000pa3HBIX MOTEpPh a30Ta, NOO OJHU M T€ K€ MHUKPOOPTaHU3MBI MOTYT BBINOJ-
HATH POJb (UKCATOPOB a30Ta, TaK U YCUIUBATH €ro ACHUTPUPUKALHUIO.

MukpoopraHu3Mbel, Ha OCHOBE KOTOPHIX H3TOTOBJIEHBl OHOIpEmaparsl,
CIIOCOOHBI MOJABIATH Pa3BUTHE NMATOIeHHON MUKPOQIOPH Ha CEIbCKOXO03AHCT-
BEHHBIX PACTEHHIX, IIOITOMY H3y4EHHE CTEIeHH IopakeHHoe™ IoJDKHO Hpo-
BOAMTCS BO BCEX THIIAX ONBITOB. JTO JlJaeT BO3MOXXHOCTH 00Jiee TOYHO BBIIBUTH
pOJIb MUKPOOPTaHMU3MOB B MOBBIIIEHHH MPOJYKTHBHOCTH PaCTEHHUH.

CuMOMOTHYECKOMY a30Ty HPHHAMIEKUT 3HAUYUTEIbHAs poib B oborarme-
HUU arpoLeHO30B 3THM 3JIEMEHTOM MHHEpPAJIBbHOTO NHUTaHHS pacTeHui. Coue-
TaHWe a30Ta, (UKCHPOBAHHOI'O CHMOMOTHYECKHMH W PU30CHEPHBIMH AHA30-
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TpodaMH MOXXET B 3HAUYNTEINbHON CTENEHH NOBBICHTH MPOJYKTHBHOCTH CENb-
CKOXO3SHCTBEHHBIX KYJNbTYp. IS 3TOr0 IUTaHUpyeTCs MPOBEJEHHE KOMILIEKC-
HBIX HCCIIEIOBAHWI 0 MHOKYJSIHH pacTeHUH OMompemapaTaMd B 3aBHCHMO-
CTH OT IPUHAMJIC)KHOCTH K 0000BBHIM MM HeOO0OOBBIM BuiaaM. Kaxnas KynbTy-
pa ceBooOOpoTa mepea MOCEBOM HHOKYJIHPYETCsS HauboJiee aKTHBHBIM MITaM-
MOM a30TQUKCHPYIOIIUX MHKpOOpraHusMoB. B ceBooobopore mpemycmaruBa-
eTCsl BBIpANIMBAHUE TUIMHYHBIX IS 30HBI KyIbTYp, NMPU ydeTe ypOxKaHHOCTH
YYIUTHIBAeTCS OCHOBHASA M MOOOYHAS MPOAYKIHS M UX XHMUYECKHH COCTaB.

B menax ompeneneHus BIUSHHA MHOKYJISILMH CEeMSH OMoIpemapaTaMu Ha
A30THBIH PEeXHUM IOYBH, €€ TYMyCHOE COCTOSHHE, MHKPOOHBIH COCTaB Hmpexy-
CMaTpHUBAETCS 3aJI0KEHUE ACNTHOK C €CTECTBEHHEIM arpoleHO30M, a TakXKe Ma-
poBEIX Iromanok. OmpeneneHHe BHIIIENEPEUYHCICHHBIX TapaMeTPOB CBONCTB
MOYBBl HEOOXOAMMO NMPOBOJUTH J0 3aKJAJKH ITOJEBOTO OINBITAa U O OKOHYAHHUH
KaXJ0# poTanuu ceBoobopoTa.

OTKpbITHE SBICHUS acCOLMATHUBHON a30T(HKCAMH 0OOCHOBAIO BO3MOXK-
HOCTh HMCKYCCTBEHHOTO oOorameHus puzochepsl HeOOOOBBHIX pacTCHUU OTO-
OpaHHBIMM LITaMMaM¥ OaKTepUil, COCOOHBIX K aKTUBHOMY CBSI3BIBAHHIO MO-
nekynspHoro aszora. Hauboiee MOCTyHmHBIM CHOCOOOM TOBBIIIEHUS YPOBHS
a30ThUKCAUN SBISACTCS BHECCHHE AKTUBHBIX IITAMMOB OakTepHil B puizochepy
pacTeHHH, YTO MOXET AOCTHUTATHCS IyTeM MNPSIMOH HHOKYJISIHH CEeMSH HWIH
KOpHeil.

Bcepoccuiickum  nayuno-ucciedogamensckum — UHCHIUMYMOM  CebCKO-
Xo3aiicmeennoii mukpoouonozuu Poccenvxozakademuu paszpabotan psax Ouo-
MpenapaToB Ha OCHOBE aKTHBHBIX IMITAMMOB PU30C(HEPHBIX MHKPOOPTAHH3MOB.
B xauectBe cyOcTpara IS TNPUTOTOBIECHHS OWOIpEemapaToB  IMPUMEHSETCS
pasmouoThiii Topd. Ilpemapar nmMeer BHI yBIaXXHEHHOH CHIIy4Yedl MacChl TeM-
HOTO IBeTa 0e3 3amaxa, HepacTBOPUMOH B Bojae. BiaxHocTs Topda mpu mpuro-
TOBJIGHUU npenapara paBHa 45-55%, Kk KOHIly CpoKa XpaHEHHS JOIMyCKaercs
CHM)KEHHE coepxanus Biaaru 10 40%.

Puzomopgpun - npennaznadyeH i oO6paboTku ceMsH 00O0OBBIX KYIBTYp.
JHeiicTBylomee Hadalo - KIyOeHbKOBBIE OaKkTepuu, oOpasyrommue Ha KOPHIX
pacTeHuil KiIyOeHBKH, TJ€ MPOHCXOTUT Mpouecc (QHUKCANUH MOJEKYISIPHOTO
azoTa W3 Bo3gyxa. BcememctBue sToro 6000BBIE pacTeHHUs, WHOKYJIHPOBAaHHBIE
KJIyO€HBKOBEIMHM OaKTepHUsIMHU, KaK MPaBHIO, HE HYXTAIOTCI B a30THBIX yH0O0-
pEeHUSX.

Arponomuueckas 3¢(ekTHBHOCTh pusoTopduHa 11 O0O0OBBIX KYIBTYD
coctaBuser B cpegHeM 10-30%, nomorHuTensHEIH cbop Oenka - 1-2 1/ra.

3a cyeT mocieaecTBHS MHOTOJETHUX TpaB (Ha miuomanud 6-8 MIIH.Ta) BO3-
MOJKHO €XXETOJHO MOJydaTh NOMOTHHUTENbHO 10-15 MIH.T 3epHA NMIICHUNOBI U
JIPYTHUX 3€pHOBBIX KyNbTyp. IIpm 3ToM 00mIen3BecTHO OJIATONPHUITHOE BIHSHHE
0000BBIX Ha MIOJAOPOJHE MOYBHI.
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[Ipyn MHTPOAYKUMHU HOBBIX KYJIbTYp (KO3JIATHHK, acTparajsl U Ap. BIEpBbIE
BbICEBAaEMble Ha NAaHHBIX I0YBaxX) IpuMeHeHHe PuszoropduHa moBbimaeT mpo-
TyKTHBHOCTH pacTeHuil Ha 50-100% u HakomireHue nporenHa B 2-3 pasa.

HAns wHOKynanuu HeOO0OOBBIX pACTeHUH HCHONB3YIOT OHOMpenapaTsl
TPYIIBEl «3KCTPAcOJ», U3TOTOBJICHHI HAa OCHOBE AaCCOINMATHBHBEIX PH30C(EpHBIX
MHKPOOPTaHU3MOB.

Azpopun - co3maH Ha OCHOBE INTaMMa, OTHOCSIIETOCs K POy
Agrobacterium (A. radiobacter, mramm 10). IIpenacraBaser co6oli MOPOIIKO-
BUIHBIA TOpdsiHO# cyOcTpar, oOoraiieHHBIH yrieBojaMHu, BUTAaMUHAMH, MHUK-
po3yeMeHTaMu ¢ BIaxHOCTbIO 50-55%, nHOKynupoBaHHBIH GakTepusamu. B 1 r
mpemnapara coIepXuTcs He MeHee 5-10 MipA. aKTHBHBIX OaKTEpHAIbHBIX Kile-
Tok. [IpemapaT HaXxOJUT MHUPOKOE NMPUMEHEHHE IIPH BBHIPANINBAHUHN OBOIIEH B
YCIOBHUSAX OTKPBITOTO M 3aKpBHITOro TpyHTa. [loBBImIaeT ycTOHYMBOCTH K HH-
(hEeKIIMOHHEIM 3a00JICBAHUSIM M YBEIUYHBAET YPOXKaifHOCTh OTYypIOB, TOMAaToOB,
nepieB, MOPKOBH, KamyCTHI, cajaTa M APYIMX OBOWIHBIX KyubTyp. IIpemapat
XOPOINO ACHCTBYET MpU 00paboTKe KOPHEBOW CHCTEMbI KIyOHUKH, KPBIKOBHH-
Ka, MajuHbl, A0JOHU, OOJENHXM M APYTHX STOAHBIX M TIOZOBBIX KYyJIBTYp.
VaydmaeT BCXOXECTh CEMSAH, CTUMYIUPYET POCT M Pa3BUTHE PACTEHUH, IO-
BBIMIAET WX YCTOWYMBOCTh K KOPHEBBIM THHIISIM, YCKOPSIET CO3pEBaHUE ypoxKas
Ha 7-10 gHEMH.

B ycioBusxX 3aKpEITOTO TpyHTa NPUOABKHU ypoikas OBONIEH COCTABISIOT 2-
4 xr/M’. B OTKpHITOM TpyHTE OH oOecIeuHBaeT NPUGABKY YPOXKAMHOCTH Ha
20-50 1/ra B 3aBUCUMOCTH OT KYJbTYpbI, COPTa, IOYBEHHO-KIUMATHYECKUX yC-
noBuil. Pacxon mpemapara 1isi OTKpBITOTO IPYHTa: cajiaT, PelUC, MOPKOBb, yK-
pon, metpymka - 200 - 300 r Ha TeKTapHYI0O HOPMY CEMsH; KalycTa, CBEKJa,
nyk 600 r ma 1000 pactenwuii; kaprodens - 2500 T Ha reKTapHYI0 HOPMY KIyO-
Heli; 3eMJITHIKa, YepeHKH I10A0BbIX - 200 r Ha 1 ra.

®dnasobakmepun - CO31aH HA OCHOBE IITaMMa, OTHOCSIIETOCS K pOAY
Flavobacterium sp. (mramm JT 30). B 1 r Topdaroro 6akrepuaibsHOro mpemnapa-
Ta comepx)uTca 5-10 Mupa. KIeTok OakTepuil JaHHOTO ImTamma. lIpeacTtaBiseT
co00if TOPOIIKOBHUIHBIN TOpGSIHOW cyOcTpaT, 0OOTam[eHHBIH HUTATEIbHBIMHI
BEIIECTBAMH, C BIAXHOCTBIO 45-50%. OTIUYUTENbHOW OCOOCHHOCTHIO Mpermna-
paTa [ABJIACTCA €ro mnpoxnﬁ CICKTpP ﬂeﬁCTBMﬂ: IMOJIOKHUTEJIbHBIE PE3YJIbTAThI
MOJIydeHBbl B MOCEBAX MIIEHHUIIbI, TYMEHS, PKU, OBCA, PUCA, COPTO, KOPMOBBIX
TpaB, kKaprodemns. Xopomas peakius pacTeHHH Ha o0OpabOTKy HposSBHIIACH Yy
MHOTHX OBOIIHBIX KYIBTYp - KaIlyCThl, CBEKJBI, OTypIla, TOMaTOB H JPYTUX
KyasTyp. [lonoxxuTensHoOe AelicTBHE TpemapaTa OmpeneNseT CIoCOOHOCTh Oak-
Tepuil (UKCUPOBATH MOJEKYJSPHBIH a30T, CTHMYJIHPOBATH POCT, HPOXYIHPO-
BaTh (QUTOTapMOHBI, YyIy4llaTh MUHEPaJIbHOE MUTAHHE, BOLHBIH OOMEH M aKTH-
BHU3UPOBATh Jpyrue (Guinojoruueckue mnpoueccsl pacrenuii. [Ipemapar obGua-
JaeT CUJIbHBIM 3aIMUTHBIM AeHCTBHEM NPOTHUB Oone3Hel pacteHuii. Memonp3o-
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BaHHUE Ipernapara MO3BOJSAET MOJIYUYUTh JOMONIHUTEIbHO 35 1/ra 3epna, 30-80
w/ra opomieif, 60-70 1/ra caxapHoil cBekJbl. Kpome TOro, 3HAYUTEIBHO YIyd-
maeTcss KaueCTBO MPOAYKIHMH 32 CUET YBEIHMYECHHS COJAEpKAaHHS: Kpaxmana y
kaprodens - Ha 1,5-2%, caxapa y caxapHO# cBeKJHl - Ha 1-2,5%, MacIHYHOCTH
y moacoyiHeyHuKa - Ha 1-2%. OTMeueHo TakKe CyIeCTBEHHOE HOBHIIIECHHE CO-
JepKaHUs BUTAMUHOB, KapOTHHA U APYTUX IOJE3HBIX BemecTB. Ilpu momyde-
HUU 0E3BHUPYCHOI'O I0CaJ0YHOTO MaTepuana KapTodens U BbIpallMBAaHUU €ro B
PYJOHHOH KyJbType HCIOJb30BaHHE (aBoOaKTepuHa CTHUMYJIHPOBAIO MpPH-
KHUBACMOCTh, YBEJIMYMBAIO KOJHMYECTBO (OPMHUPYIOIIMXCA MHKPO KIyOHEH n
CHIDKAJIO TOpaXaeMoOCTh pacTeHHil ¢utodTopoil. Pacxox mpemaparta: MHOTO-
neTHHE 31akoBbie TpaBbl - 200 - 300 T Ha TeKTapHYI HOPMY CEeMsH, 3€pHOBHIC,
MOJCONHEYHUK, KyKypy3a, caxapHas U KopMmoBas cBekia - 600 r, xus xapTode-
s - 2500 r.

Musopun - co3laH Ha OCHOBE IITaMMa, OTHOCSIIETOCS K POOy
Arthrobacter (A. mysorens, mramm 7). B 1 T TopdsiHOrO mpenapara coaepx uT-
cst 5-10 Mupa. KJIeToK JaHHOTO ImmTamMma Oaktepuii. I[IpeacrtaBiser co6oit mo-
POWKOBUIHBIA TOpPsSHOU cyOcTpaT ¢ BIaxHOCTBIO 45-55%, obOorameHHBIH TTH-
TaTeJbHBIMU BellecTBaMHU. Bricokas 3 (peKTUBHOCTH Ipenapara MposBISIETCS B
IoCeBaxX 03MMOH PXKH, KYKypy3bl, COPro, KOPMOBBEIX TPaB, OBOLIHBIX U TEXHH-
4ecKUX KynbTyp. IlpenmoceBHass o0OpaboTka CeMsSH INpemnapaToM IOBBIIIAET
ypoxkaiHOCTH KOPMOBOTO copro 25-30 1/ra, 3eJeHO0# Macchl KOPMOBBIX TPaB Ha
20-40 u/ra, xapTrodens - Ha 40-60 n/ra. [loBrIimaeT comepkaHue MepeBapuMOTo
NmpoTewHa B KopMax Ha 1-3%, ymydmas IpH 3TOM aMHUHOKHCIOTHEIH cOCTaB
Oenka. OOpaboTka mpemnapatoM yBEIMYHMBACT BCXOXKECTh CEMSH, CTHMYJIHUPYET
POCT M HOBBIIIAET YyCTOWYMBOCTh PACTEHUH K KOPHEBBIM THUISIM M JPYyTHM 00-
ne3HsM. IlepcnekTHBHO NpuMeHeHWe MU30pHHA Ui YIy4YIIEHHS IIPHKHBae-
MocTH KapTodess, 0340POBIECHHOTO OT BUPYCHBbIX HHpexuui. I[Ipm mpumene-
HUU €ro B IOJIEBBIX OMBITaX NMpubaBKa yposkas KiyOHeil coctaBmsina 17-29%.
Mu30puH BBITOAHO OTIUYACTCS OT OCTANBHBIX OHMONpEnapaToB ONpeeIeHHOIl
YCTOMYHMBOCTBIO K HEAOCTATKy BJIAarW B mouBe. IIpW 3TOM MOXET JaBaTh XOpo-
mui dpQpexT B OOrapHBIX yCIOBHSIX HA PSIe OBOINHBIX M TEXHHUYECKUX KYyIb-
Typ. IloBbimaer s¢pdexTuBHOCTS pu3oTOopdhuHA HAa 6GOOOBBHIX (KOIIATHUK, JIIO-
LepHa, JIONMUH U JIpyrue), CTUMYJIUPYsS pa3BUTHE CHMOMOTHYECKOro ammapara.
Oxa3pIBaeT MOJIOKUTEIbHOE BIUAHME Ha coiepxaHue BuTamMuHa C (mOBBIIIAs
ero coaepxanue Ha 30-50%). Pacxon mpemapaTa Ha Te€KTapHYI0 HOPMY CEMSH:
3€pHOBBIE, MOJCOJTHEYHHK, KyKypy3a, caxapHas, KopMmoBas cBekia - 600 r;
MHOTOJIETHHE 3J1aKoBbie TpaBsl - 400 1; nns kaprodens - 2500 r.

Oxempacon - co3nan Ha ocHoBe Pseudomonas (pasiuuHble MITaMMBI), 3¢-
(eKTHBEH NpH BBIPAIIMBAHUHM MHOTHX CEJbCKOXO35AHCTBEHHBIX KyIbTyp. B 1 T
TopdsHOrO Mpenapara COLEPKUTCA He MeHee 6 MIpA. GaKTepHaNbHBIX KIETOK,
B XXHJAKOM mpemnapate He MeHee 10 mupa. B 1 mu. IIpemapat ucmonbp3yercs ois
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MPEANOCeBHON 00pabOTKM CeMSH WU KIyOHEW, UCIOJb3yeTCs M MPOJIUBA I0Y-
BBl JI0 M IIOCJIE BBICAJKH paccajbl, a TakXke JJIsl BHEKOPHEBOW MOJAKOPMKHU pac-
TeHudd. OH XOpowio 3apeKkoMeHAoBal cels HpH BHIpAlIMBaHUM KapTodens B
pa3NUYHBIX MOYBEHHO-KIMMaTH4YeCKHX 30Hax. [IpmbaBka ypokas kiyOHEH B
psane onsitoB coctaBiuseT 40-60 m/ra unn 20-30%. Hambonee BeICOKHIT pe3yib-
TaT OT AeHCTBHA Ipenapara HaOJNIOJANCSd HAa XOPOIIO a’3pHPOBAHHBIX MOYBAX C
BHECEHHEM OpPTaHMYecKHX ynoOpeHmil. Ha OemHBIX mecyaHBIX mouBax 0e3 xo-
MOJIHUTEJIBHOTO BHECCHHUs OPraHUYECKUX yAOoOpeHUil 3¢ (eKTHBHOCTH Iperna-
pata cHmxkaercs. IIpenapart cnocoGCTByeT 00IbIIEMY NMOCTYIUICHUIO 3JIEMEHTOB
MHUHEpAJbHOTO MUTAaHUSA B PACTEHUS, CHHTE3UPYET POCTOBBIE M JApyrHue OHOIO-
TUYECKH aKTHBHBIE BEMIECTBA M 00pa3yeT COCAMHEHHS, CHHIKAIOMIHE AKTUB-
HOCTh (PUTOMATOTEHHBIX MHKPOOPTaHM3MOB. OTMedeHa Xopomias pe3yJbTaTHB-
HOCTH IIpelapara HpH paHHUX MOCAagKax KapTodens Aake B XOJOJHYIO IOYBY,
0COOEHHO ISl paHHUX U CPeIHEPAHHHX COPTOB. DKCTPACOJ CIIOCOOCTBYET Ipe-
JOTBpaNleHHI0 MOpYU OBOIIEH (MOPKOBB, KapTodeib, KalmycTa) IpU XPaHEHHH.
Pacxon topdsHoit popmbl - 3 Kr, )KUIAKOW - 3 J1 HAa TEKTapHYI HOPMY MOCAI0Y-
HOTO MaTepuaina Kaprodens.

Ilceeoobakmepun-2 - xunkuii OuomnpemapaT 3alIUTHOTO U CTUMYJIHPYIO-
mero geicTBus Ha ocHoBe mTamma Pseudomonas sp. BS 1393, Dodekt 3a-
IMUTHOTO AEHCTBUSA OCHOBAH Ha CHOCOOHOCTH JaHHOTIO IITaMMa CHHTE3HPOBATH
pAnx aHTHOMOTHKOB (PEHA3MHOBOTO THIA, MOJABISIOMHUX POCT (PUTONMATOT€HHEIX
rpuboB poxa Fusarium, Gaeumannomyces, Helmintosporium, Pythium,
Erysiphe, Septoria, a Takxe CoCOOHBIX HPOIYLUPOBATH CHIEPOPOPHI, CBA3BI-
BAIOUIME JKEeJIe30 U JeJIAIIUX €r0 HEJOCTYIHBIM s ITOYBEHHBIX ITATOTE€HOB.
[IpumeHnseTca Ay NpeAnoceBHONH 00pabOTKH CeMSH 3€pHOBHIX (APOBBIX U O3H-
MBIX) NIIEHUIBI, SUMEHS, PKH, OBOMIEH B OTKPHITOM M 3aKPBITOM (OTypIBl H
ToMaTel) TpyHTe. OTMeueHa Omonmorudeckas 3QP(PeKTUBHOCTH NMPOTHB KOpHE-
BBIX THHUJIEH, MydHUCTOH pochl, ¢urodroposa, mapmu, PU3OKTOHHO3A, Telb-
MHHTOCIIOpHO3a, (y3apro3a, CIM3UCTOIO M COCYAHCTOro OakTepuosa, a TakkKe
npubaska ypoxas 20-25% Ha Tomarax u orypuax. IlceBmobakTepun-2 coBmec-
THUM C XHTO3aHOM, 4YTO Aa€T BO3MOXHOCTH O6”be)11/lHI/IT]> TEXHOJIOTUU HUX IPHU-
MEHEHHUsI U OTKa3aTbCs OT MapOBOW M XMMHUUYECKOHN cTepuiau3aunuu rpyHra. Jug
00paboTKM CeMsH mpemaparT IOocie XPAaHEHHS B XOIOJMUIbHHUKE BBIJEPKHBACTCA
6-8 wacos mpu temmepatype +20+25°C, 3aTem pa3BOAUTCS BOJOW TOH XKe TeM-
nepatypsl B 100-1000 pa3 (tutp pabGodero pactBopa 108). CeMmeHa 3aMauuBa-
I0TCS B Te4YeHHe 6-8 "YacoB, cierka MOACYIIMBAIOTCS M BhIceBatoTcs. s mpo-
JUBa paccajabl cpasdy Mocje MUKUPOBKM MIN BBICAJKH B I'PYHT HCIIOJB3YIOT pa-
Goumit pacteop Guonpemnapara 107. [IceBnobakrepun-2 Gepercs us pacyera 100
M ¢ TaTpoM 10" Ha 1 ra, pa3sBOAMTCA MPH TIATEIBHOM MepeMemHBaHuE B 10
7 BoABl (MaTOYHBIH pacTBOp), 3aTeM paszbasisercs B 100-200 pa3 mosmBoUHOM
BOJ0I m 0oOpabaTpiBaeTCcsl MPUKOPHEBAs M BeTeTUPYIOMas 9acTh pacTeHuil. [Ipu
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coBMelleHUn Ouompenapara ¢ XHMTO3aHOM MaTOYHBIH PacTBOP Pa3BOAMTCS B
500-1000 pa3 u obpabaTeIiBacTCs MPHUKOPHEBAs 4acTh U CaMO pacTeHme. Pexo-
MeHayeTcs eme oxHa oOpaborTka paboumm pactBopom [lceBmobakrepuna-2 ¢
tutpoM 107 uepe3 Mecsll IOCie BBICAAKH PACTEHHil B IPYHT, a TAKXKe NPH Hep-
BBIX NPU3HAKaxX MEPEeYHCICHHBIX BHIIIE OOJIe3HEH.

Puzoacpun - co3gaH Ha OCHOBE IITaMMa, OTHOCSAIIErocs K pPOIy
Agrobacterium (A. radiobacter, mramm 204). B 1 r topdsHoro nmpemnapara co-
nepxurcs 5-10 mupna. knetok Oakrepuif. LllTaMMm X0opoIno mMpHUIKHUBAeTCcs B pH-
30cepe NMIIEHHUNBI, pUca, psAda KOPMOBBIX 31aKOB M JAPYTHX CEIbCKOXO3SHCT-
BEHHBIX pacTeHui. Mcmonb3oBaHMEe IpemapaTa MO3BOJISET JOMOJHHUTENBHO II0-
TyduTh 3-7 1/ra 3epHa 03MMOH M SPOBOH NMIIEHHIB, 03UMOH pxu 4-8 m/ra, s4-
MeHs 3-6 n/ra, puca 4-10 w/ra. IloBsimaeTcs comepkaHue NMPOTEHHA B 3epHE Ha
0,5-1,0%. Pacxon npenapara: 3epHOBbIe - 500 I Ha reKTapHY0 HOPMY CEMsH.

Buonnanm-K - co3nan Ha ocHoBe Klebsiella planticola. IIpencraBnser co-
00it Topdsuyro maccy, B 1 r npenapara cogepxurcs He MmeHee 4-10 mupa. Gak-
Tepui, BIaXHOCTH mpemnapara 55-60%. IlpegycMoTpeH BHIIyCK Ipemapara B
xunkoi ¢opme. [Ipemapar nmpegHa3HadeH ISl MOBBIIIEHHUS yPOXaHHOCTH IIIe-
HULBI, STYMEHS, OBOLIHBIX KYJIBTYp (TOMAaTOB, OTYPIOB, OakKJIa)kaHOB, CJIAaJKHIl
nepew U Ap.), BHIpAllUBAaeMBbIX B OTKPBITOM U 3aKPBITOM TPYHTE, a TaK)Xe HEKO-
TOPBIX KOPMOBBHIX TpaB. IIpW 3TOM B OBONIHBIX KYJIbTypaX CHHKAIOCh COAEP-
KaHWe HUTpaToB. bmarompusTtHoe aeiictBue buomnnanta-K Ha pacreHus ompe-
IeNnseTca MPHUCYTCTBHEM B Ipemnapare OakTepwil cOCOOHBIX (QHUKCHPOBATH aT-
MoC(EepHEIl a30T, CHHTE3UPOBATh BUTAMHHBI U POCTOBBIE BemecTBa. Ilpume-
HeHHe IpenapaTa oOecHedYnBaeT IMOBBINICHNE YPOXKaifHOCTH 3epHa NMIIEHHUIBI H
sumeHs Ha 4-6 1/ra, TomatoB Ha 15-20%, orypua Ha 20-25%. Buommant-K
IPUMEHSIOT, TJIaBHBIM 00pa3oM, Ui MPEanoCeBHOH 00paboTKH CEMEHHOTO Ma-
Tepuana. Ha rekrapHyio HopMmy yBiaxHeHHBIX (2,0-2,5% BOJbl OT MCXOJHOTO
Beca) CeMsH HAHOCHTCS U TmaTelbHO mepememmuBaeTrcsa 600-900 r mpemapara.
IIpu ncnonp30BaHUM IpemapaTta MpH BHIPAIIMBAHUH OBOIIHBIX KYJIBTYpP HHOKY-
JIUPYIOT ceMeHa, a IpU HNUKUPOBKE paccajabl IOTPYXaloT Ha 1-2 MHUH KOPHH
paccansl B cycneHsuto (6osnrymka n3 200 r mpemapara B 1 1 BOab!).

O6paboTka ceMsH HPOBOAUTCS B JEHb IOCEBAa MM HEOOJBIIMMH Iap-
TUAMHU HENOCpEeNCTBEHHO mepea noceBoM. OOpaboraHHbie OHompenapaTom ce-
MeHa ciefyeT Oepeub OT MPSIMBIX COTHEUHBIX JIydeil n meperpeBa. Beices mpo-
H3BOAMTCS BO BiIaXKHYI0 mouBy. IIpeamoceBHas oOpaboTka ceMsH IpemapaToMm
BBIMIOJIHAETCS BPYYHYIO MM MEXaHH3HPOBAHHBIM CIIOCOOOM.

Pyunaa unokynayua ceMsH BBIIOJIHAETCS CIEAyIOIMM oOpa3oM: Ha Ope-
36HT HACBHIAIOT MPEABAPUTEIBHO YBIAKHEHHBIE OTCTOSIBIIEHCA BOAOH HIH
pactBopom mpununarens (2-3% pacTBop HMaTOKH, TaTeKCa WIH HATPHEBOU COIU
KapOOKCHUMETHIIIEILTIONO03bl, MOJIOYHBIH 00pat, u3 pacdera 1,5-2,0% mo oTHO-
mIeHUI0 K Macce ceMsH). CeMeHa WM THIATEIbHO INEPEMEIIMBAIOT C HEOOXOmH-
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MBIM KOJHMYECTBOM IIpemnapara (Iii MEIKOCEeMSHHBIX 0000BBIX KynbTyp - 250-
300 r; o KPpYMHOCEMsIHHBIX 0000BBIX KynbTyp - 350-400 r; ans 3epHOBBIX
KOPMOBBIX M OBOIIHBIX KyIbTyp - 400-500 r). Ilpu oOpaboTke moceBHOro Ma-
Tepuana kaprodens ero OmpBICKUBAIOT CyCIeH3HWell Omompemapara M3 pacuera
3 xr Ha 30 1 BOOBI HAa FeKTapHYI HOpMY KiyOHe#l. B ciydyae MMKUPOBKHU pacTe-
HUH (TOMAT, OTypel, PUC) KOPHEBYIO CHCTeMYy 00pabaThIBaloT myTeM OOMaku-
BaHMsM Ha 1-2 MHUH B cycneH3ulo npenapara (u3 pacuyera 500 r Ha 5-6 1 oTCcTO-
sBIIEHCS BOJONPOBOJAHON BOJbI) Mepe BbICAAKONH B IpyHT. Bo3MoxHO HaHece-
HHE IIpernapaTta Ha BereTupylomue pacteHus. Pabouyio cmech Oumompemnapara
TIIATEIBbHO Pa3MEIIMBAIOT B BOJE A0 pa3pylIeHHs KOMOYKOB Topda, mpoie-
JKMBAIOT M 3aTeM 00pabaThIBalOT PaCTEHHsS C MOMOINBIO ONMpHICKHBaTeNsd. Ilpm
00paboTke MENKHX ceMsH (mpoca W JIpyrux) pabodyr cMech HEO0O0XOAMMO
OoTOUIBTPOBATE Yepe3 Mapio MK ceTky. O6paboTaHHEIE CEMEHa 3aTapHBa-
I0T B MEIIKH ¥ BBIBO3AT B IOJIE JUJIs IOCeBa. Bce omepamuy IO MHOKYJISITUU
HPOBOJSAT 3 MOMELICHUH WU B TCHHU.

Mexanuzupogannaa obpabomka ceMsH OHONPENapaTOM OCYIECTBISIETCS
MaImlMHAMHU ISl IPOTPABIMBAHHUS CEMSH IO TEXHOJOTHM AHAJOTHYHOH IIpo-
tpaBnuBaHuoo. Just storo mpuroxus IICII-3, I1C-10 u npyrme. Ilepen pabo-
TOH MamIMHBI HEOOXOJUMO THIATEIBHO OYHCTHUTH OT SAOXUMUKATOB, IPOMBITH H
00€3BpeIUTh COTNIACHO CAaHMTAapHBIM HopMmaM. IIpm oO6paboTke ceMs MCHOJB3Y-
IOT IIHEKOBBIH MOTPY34HMK M JIEHTOYHBIH TpaHcmopTep. C 3ToH Lenbio B Hayaje
TPaHCHOpPTEpa YCTaHABIMBAIOT €MKOCTh C PacTBOPOM Ouompemnapara u uepes’
neiiky oOpabaThIBalOT ceMeHa.

Jna nyumeidr yaepxuBaemMoe™ OuompemapaTa Ha MOBEPXHOCTH CEMSH
MOXHO HCIOIb30BaTh MNpHIHNaTenb. [IpUMEHSIOT Clemylomue BOJHBIE KOH-
HeHTpanuu mpemapartoB: 7-12% pactBop cynbduTHO-ciMpTOBOH Oapasr; 1-
1,5% pacTtBOp KaszenHa TexHUYECKOro; 2-3% pacTBop JlaTekca WJIM NAaTOKHU; 2-
2,5% pacTBOp HATPUEBOH CONM KapOOKCUMETHIIIEIII0IO3b TeXHUUECKOH (Ha-
tpuit KMII); cuaToe Momoko (06paT) HCHoib3yT 0e3 pa3bapnenus. Ha mpak-
THKE 3TOT MpOIecc OCYIIEeCTBIsETCs cleayromumM obpazom: B 10-TH TUTPOBYIO
E€MKOCTh (BEIpO) MOMEINAaI0T HEOOXOAMMOE KOJHMYECTBO OJHOTO M3 MMCIOIIHX-
csl MpUIUIaTenel, ToBOAAT Bomoi no oosema 10 m. Jlo3a mpununarens 1,5-2%
OT MacChl CEMSH.

Bbops0y ¢ copHsSKaMHu B MOCEBax 3JAKOBBIX KYJIbTYpP IPOBOISIT C HOMOIIBIO
KOMIIJIEKCA arpOTeXHHYECKUX M XUMUYECKUX Meponpustuil. Heobxoxumo y4u-
THIBAaTh, UTO MPUMEHEHUE MECTUIIUOB ClelyeT OTPaHHYHUTh, TaK KaK OHU B TOH
WIM MHOU CTENEHM YTHETAIOT AESITEIbHOCTh MHKPOOPTaHU3MOB. M yMeHb-
MICHUSI OTPUIATEIBHOTO BIUSHUSA TepOUIUI0B UX CIEAYEeT BHOCHTH B MOUYBY 3a
7-10 gHe¥ Mo mocesa.

IIpn MHOKYIALMH 3J0POBOTO MMOCEBHOI'0 MaTepuajga MOXXHO OTKa3aThCs OT
OpoTpaBiMBaHusA ceMsH. Ecnu nmpoTpaBiuBaHue HEOOXOJUMO TO AN 3TOTO HC-
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nonb3yorT TMT/ unu ¢pentuypam, npoBoasiT ero He noszaHee 30 nHel 10 mo-
ceBa CeMsAH C HCIOJNb30BaHMeM He Oonee 3 kr/ra ¢ynrunuga. CemeHa, Ipo-
TpaBiIeHHBIe (yHIa3010M, (HUTOJABHHOM, HHOKYIHPYIOT He panpme 10-15
nHeHW mocie nporpaBiauBaHus. [IporpaBneHHbie GopmalnHOM ceMeHa oOpaba-
THIBAIOT OMONpENnapaToM cpa3y IOCIE 3TOTO.

1.2. Bbuonoruvyeckas ¢pukcamus a3oTa B CeJbCKOXO03ACTBEHHBIX OMOLEHO3aX

B ecrtecTBeHHBIX OHMOLEHO3aX OMOJIOTHYECKOW (QuUKcauu aTMOCHEpHOTO
a30Ta IPHUHAMIECKHUT UCKIIOYUTEIbHAas pojb B CHAaOXKEHMH PAcTeHUH a30TOM,
KOTOpasi 10 3HAYMMOCTH BIIOJIHE paBHOLEHHa mponeccaMm ¢otocunresa [bpei,
1986, Wlymusbiit u ap., 1991]. JA.H.IlpsaumuukoB (1962) cpaBHUBas 3Ha4YeHUE
TEeXHUYECKOro M OMOJOTHYECKOT0 HMCTOYHUKOB a30Ta B NHUTAHUU PAaCTCHUH,
CYUTAJ, YTO OHH B3aMMHO JONOJHSIT ApPyr apyra. Bxmanx Ouomorudeckoit
a30TPUKCALUU B CEIbCKOE XO3AMCTBO AOCTATOYHO BBICOK M MO naHHbIM DPAO
HPHUMEPHO B IBOE NPEBOCXOOUT BKJIAJ XUMHYECKHX a30THHIX YyIOOpeHHH, a B
€XEroJHOM IIOTOKE a30Ta Ha 3eMHON cylle HOYTH B TPU pas3a OoJblle, 4eM
BKJIaJl a30Ta MHUHEPAJIbHBIX YyJOOpEeHHH, a HA J0JI0 GUKCHPOBAHHOTO accolua-
THUBHBIMU U CBOOOJHOXHMBYLUIUMH MHUKpoopraHusMamu npuxogurcsi 30% ot
obuiero kosuuecTBa Ouosnorunueckoro azoralTpenaues, 1999, Paul, 1988]. Css-
3BIBAHUE MOJEKYJISIPHOTO a30Ta OCYIIECTBISICTCS HNPOKAPUOTHBIMH MHKPOOpTa-
HHU3MaMH: OaKTepHUsAMH, INUAHOOAKTEPHSAMH M AKTHHOMHIETaMH. A30THHUKCH-
pyoIIue MUKPOOPTraHU3MBI Pa3AeIAIOTCS 10 NMPUHIUIY B3aUMOIEHCTBHS C pac-
TEHHSMU Ha CUMOMOTHYECKHE, aCCONMATHBHBIE U CBOOOJHOXKHUBYIIHE.

CornacHo COBPEMEHHBIM npecTaBICHUAM accolMaTHBHBIE
nua3zoTpodel - ITO MHUKpPOOpPraHu3Mbl, oOpasyomue dK30pusochepHbie
acconyalnuy Ha KOpHAX He0o0OoBHIX pacTeHui [basunuuckas, 1985, Ymapos,
1986, Iloteika u ap., 1997,0xom, 1985]. Vcrtanosiaeno [bepecrtemkuii u np.,
1986, Bacrwok, 1985, VYmapos u np., 1990, Bypmankas wu np., 1991], uro
a30TGHUKCAaTOpPEl  CIOCOOHBI ~ aKTHBHO  pa3MHOXaTkcsi B pusocdepe
NPOU3BOJCTBEHHBIX KyJIbTYp, TaKUX KaK pHC, NIIEHUIA, s4MEHb, KyKypy3a,
poCco, COpPro, paic, MHOTOJIETHHE 3JlaKkoBble TpaBbl M Jp.. DopmupoBaHHE
a30TQUKCUPYIOIUX PpacCTUTENbHO-MUKPOOHBIX accolualuil omnpexensercs
B3aUMOJEHCTBUAMH MEXAY PACTCHUSIMHU, MUKPOOHBIMH MNONYIANUSAMH U
¢dakTopamu cpensl [PonbiHiok u ap., 1991]. Ilpu 3ToM co3maercs 1eloCcTHAs
cucrema, crmocoOHas 4YacTh JHEPTHMM (OTOCHHTE3a HANPABIATH Ha IpOIEcC
NpeBpameHuss aTMOC(HEpHOro a30Ta B JOCTYNHBIE I PacTEHHIl a30THCTHIE
COEJUHECHHUS.

AcconuaTuBHbIE MHKPOOPTaHU3MBI YBEJIHYHBAIOT KOpHEBBIC
BBIJICJICHUSl pacTeHUH U Ouomaccy KOpHeH, MX MOTrJOLAIlYI HOBEPXHOCTh
U CTUMYJIHUPYIOT MOCcTynjaeHue B kopHu NO3 H2PO4 u K [Jlyxun u np., 1987,
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Saidel, 1987, KoxemskoB, XoTsaoBuu, 1997, Haymos u np., 1997, Bonkoros,
1997].  MukpoopraHu3Mbel CIHOCOOHBI HPOAYHUPOBATH  (U3UOJIOTUUECKH
aKTHUBHbIE BellecTBa (ayKCUH, TuOOepeInuH, IUTOKEHHMH); YBEJIMUYHUBATH
pacTBOPUMOCTbh NOYBEHHBIX (ochaToB, HHIUOUPOBATH Pa3BUTHUE MATOTCHHOH
MHUKPOQIOPHl Yepe3 BhIACICHHE aHTUOMOTHKOB; CTUMYIHPOBATh NMpopacTaHue
ceMsH, yBEIMYHBaTh UX BCXOXkecTh U Ap. [Kpasuenko, 2000, [aparyns u ap.,
1988, Ueborapw, 1989, Bypnamkas u nap., 1991, KoxemskoB, XOTSHOBHY,
1997, lllabaes,2004],

Oukcanus azora aTMocdepsl OAMH U3 Hanboiee YHEPTOEMKHUX IPOIECCOB
B OuomneHose [bpeit, 1986]. [lns ero ocyrmiecTBieHUs TPEOYIOTCS JABa YCIOBHS:
MOCTOSHHBI HPUTOK JHEPTMM M HMCTOYHUK 3JIEKTPOHOB, HEOOXOIUMBIX IS
(GYyHKIIMOHMPOBAHUSA HHUTPOTeHa3HOro kommuekca. Mcrounumkom ATD u snex-
TPOHOB sABiAeTca GoToCHUHTE3 y GoToTpodoB, a y aHaspoboB - AbixaHue. IIpo-
ecc a30T(GUKCAIUU 3aBUCUT OT HHTEHCHBHOCTH M CyTOYHON TUHAMHKH (oTo-
cunresa [bpeit, 1986, CanpikoB, 1989], mOCKONBKY TPOAYKTH (OTOCHUHTE3A 5B-
JIAI0TCS CyOCTPAaTOM Il MHKPOOPraHMU3MOB. 3MeHEHHS HHTEHCHUBHOCTH (o-
TOCHHTE3a B TCUCHHE OHTOTEeHE3a PacTeHUH TaKXKe SBISETCS NPUYMHOHW Koue-
OaHWil BENWYMHBI a30TGUKCAUMM HA NPOTSIKEHHHM BEreTAallHOHHOTO Iepuoaa
[CambikoB, 1989].

Jna perynupoBaHus a30THHUKCAIIMM B arpoOMOIeHO3€ HEOOXOOUMO
3HaHHE OCOOCHHOCTEH B3aMMOJEHCTBHSA pacTeHUUW ¢ nuazorpodom. Ha
IEpBOM ILIAHE CTOAT '€HOTUIMYECKHE cBolicTBa pacTeHull [['am3ukoBa, 1994,
Taman, 1997], oGecnmeunBaromue Takue (HU3UOJOTHUSCKHE IIapaMeTphl,
KOTOpBIE CIIOCOOCTBYIOT B3aUMOJCHCTBHIO C MHUKPOOPTraHU3MaMH. OTH
CBOWCTBa pacTeHUH Ha3BaHBl nis-npu3HakoMm [Rennie, 1981]. On wumeer
CIOXHYIO MOJTUTEHHYIO CTPYKTYpy M KOTOPBIH MOXHO HPEACTaBUTH B BUIE
MHOTOCTYNIEHYAaTOro0  mpomecca oOpa3oBaHHs U (QYHKIHOHHPOBAHHSI
accoumanuu pacteHue - quazorpod [Emmes, Uymakos, 1990].

Haubonee WHTEHCHBHO STOT NpPH3HAK MPOABISIETCA Yy pPacCTeHUH,
xapakrtepusyromuxcs C-4 nukinom ¢otocunresa [Day, Dart, 1972]

(kykypy3a, copro ®u  JIp.). IMepBuuHBIl  NpOXYKT  (OTOCHHTE3A
manat[MakponocoB, I'aBpuieHko, 1992], nmocrymas ¢  KOPHEBBIMHU
BBIJEJICHUAMHU B pusocoepy, UCIIOJIb3yeTCs acCOLMaTUBHBIMU

Mukpoopranuzmamu. C-3 pacTeHus (MIIEHHUIA, TYMEHB, OBEC, 03UMas POXKb),
npouecc GoTocuHTE3a y KOTOPHIX IPOUCXOAUT MEHEee MHTEHCHBHO, 00J1afaioT
MEHBIIEH aKTUBHOCTHIO HUTPOTEHa3bl B puszocdepe. [lockonpky nis-mpu3HaK
y C-3 pacTteHui#l TOpOSBIACTCA MEHBIIE, MOITOMY HEOOXOAMMO BBISBICHHE
TEHOTHUNOB (COPTOB)  C MOBBINICHHBEIM IIOTEHIWAJIOM a30TQUKcamuu. Y
BeJIyIlel CeIbCKOXO3SHCTBEHHOW KyJIbTYphl - MSTKOH IIICHUIBl BBISBIICHA
BBICOKAash BapualOeNbHOCTh nis-mpu3Haka. lleneHanpaBleHHONH CENCKIIHU
MSATKOU MIICHHU I bI nmo 3TOMy an3HaKy HEC BEJIOCH, a IMOBBIIICHHUEC
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OT3BIBUMBOCTH COPTOB Ha a30THBIE YJOOpeHMs TpuBeNa HE TOJIBKO K
ocnabJeHnIo, HO W Jaxke K IMOTepe NiS-CIIOCOOHOCTH COBPEMEHHBIX COPTOB
[Rennie, 1981] CnocoOHOCTH CTapbBIX COPTOB K acCCOMHMAIUU C AMA30TPOdamMu
3HAYUTEIHHO BBINIE, YEM COBPEMEHHBIX. OJTO MOXET OBITh CBSI3aHO C
MOSIBJICHHEM MIICHHUI] C T'eKCAaIUIOMJHBEIM T'€HOMOM, B KOTOPOM COYETaHHE
reHoB AB/] nano nHaubojee ONTHUMAJIBbHBIH BapuUaHT IO NPOAYKTUBHOCTH H
KauyecTBy 3€pHa, HO CHHU3WJIO NpOsBICHUE nis-mpuszHaka. Jus MArkou
MIIEHUIBI XapaKTepHa BapHabeNbHOCTh HUTPOTEHA3HOH AaKTUBHOCTH B
puszocdepe, KOTOpas MOXKET JHOCTUTATh JABYX-TPEXKPATHBIX pa3TUdIHil Yy
oTaenbpHBIX copToB [Watanabe et.al., 1980]. OtoT ¢akT, BeposTHO, sABISAETCS
NPUIUHOI HOJIy4eHUs HPOTHBOPEYHBEIX TaHHBIX pPa3IMYHBIMHU
HCCleJOBAaTENIMH O pa3Mepax a30T(QUKCALUH B IOCEBAX 33€PHOBBIX KYJIBTYP.
Hurtporenaznasi akTUBHOCTh B pU3ocdepe AMKHX M KYJIbTYPHBIX JHUILUIOHJIOB
uMmeer Oosiee BbICOKMH ypoBeHb [PonsiHiok, 1985]. DTu Buasl ob6nagaior
BBICOKOH HHTEHCHBHOCTBIO  (OTOCHHTE3a M  COJAEpXKaT TOBBINIEHHOE
KOJIUYecTBO aszora B Omomacce. KopHeBsle CcHCTEMBI JTHX MIICHUI]
OTJIIMYAIOTCS IOBBIMIEHHONW YJAEIbHOI AaKTHUBHOCTHIO (EPMEHTOB a30THOTO
obMeHa. BrimomHss Goiiee eMKy0 HArpys3ky MO AaCCHMHISIIMM a30Ta, 4YeM
KOpPHHU HOJIMILUIONJOB, KOPHH OJXHOTEHOMHBIX IIIEHWI] W STHUIONCOB TpebyloT
0oJiee MOIIHOIO IPUTOKa YIJIeBOJOB. B cBoro ouepens, Ooiee MOIIHBIN
HU3XOSIIMH TMOTOK (GOTOACCHMHIIATOB MO3BOJSET HCIOJb30BAaTh KAKYIO-TO
€ro 4YacTh Yepe3 KOpPHEBBIE BBIICNCHHUS Ha HYXJIbl AacCCOIHATUBHOU
a30T(QHUKCANNH. Otum oOBsAcHseTCA MOBBIIICHHAS accoIuaTUBHAS
azoTdhukcanuss y MOUIIOWOHBIX mmeHun [Jlumaps, MartBuenko, 1980,
l'am3ukoBa, 1994].

JloHOpOM BBICOKOW HUTPOTEHAa3HOW AaKTUBHOCTU B pHU3ocepe MIICHHIIBI
SIBIACTCA TeHOM A, mpoucxonasamuii u3 Triticum urartu, HauMeHbIIeit reHoM /1.
C mepBBIM I'€HOMOM CBS3BIBAIOT MOBBINICHHE OCIKOBOCTH 3€pHA MIICHUIBI, CO
BTOPBIM - €ro TOHWXeHHE. B 3Toil CBsA3W, y MNOJUIUIOWIHBIX MIICHUIl, B
YaCTHOCTH Y MirkKo#, ¢ reHoMoMm AbBJ/] naGnrojgaeTcss cpelHsiss aKTUBHOCTH
HUTPOTEHA3Bl U CpEeJHEE coAepkaHue Oenka B 3epHe.

Tannosoit O.U. u Yepemucossim 5.M.(1992) B pesynbrare onenku 112
00pa3inoB sApoBOTO sYMEeHs, 33 00pas3oB 03UMBIX U 67 00pa3soB SPOBBIX
TPUTHKAJE BBIJCJICHO COOTBETCTBEHHO 13, 3 ¥ 8§ TIeHOTUINOB, HUMEIOIIUX
BBICOKHE moKazaTeau azordukcannu, YCTaHOBJIEHHBIX METO/I0M
aneTuJeHpeaykuuun B Moaudukanuum M.M.Ymaposa (1986), 4To OTKpBIBaeT
BO3MOXHOCTH  JUIsi  CeJeKIMH Ha  yJIy4YlleHHe  a30TQUKCHpYHOIIeH
CIOCOOHOCTH 3E€PHOBBIX KYJIBTYP.

CrnocoO0oM TMOBBIIIEHHs BKIaAa OHOJOTMYECKOr0 a30Ta B ypoKai
SIBISETCSA MOUCK U MPUMEHEHHE B KaueCTBE OCHOBBI OMOYAOOpEeHHH MTaMMOB
MHKPOOPTaHU3MOB, 00JaJa0IUX MOBBIIIEHHON CIIOCOOHOCTBHIO K aCCOIMALINH
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C KyJIbTYPHBIMH PacTeHUSMH W MHTCHCUBHOI a3oT¢duxcanuu [Jain, Patriguin,
1984]. Bo BHUUCXM B pa3nuyHbIX [OYBCHHO-KIUMATUYECKUX YCIOBUIX
ycraHoBiaeHo [KoxemskoB, XotrsHoBuu, 1997], uTOo mnpu HUCNOIB30BaHUH
OuomnpenapaTtoB ypoxkail 3epHOBBIX KyJIbTyp HOBHIIancs B cpeaHeM ot 10%
(oBec) no 35% (copro). HaubGonpmast 3ppexkTHBHOCTH Ha O3UMOH U SPOBOH
MIIEHUIIEe, OBCE M PHUCE NOJydeHa OT NpemapaTa pU30arpuH, Ha KyKypyse, U
03MMOH pXH - (pmaBoOaKkTepuHa, Ha SUMEHE, IPOCO U I'pedHxe - a30phHa, Ha
copro, HOACOJIHEYHHKE M parce OT Hpemapara muszopuH. Ha xaproderne,
caxapHOH CBekJe, TOMaTaXx ¥ MOPKOBH HCIIOJNb30BaHUE (QuiaBoGakTepHHa
noBbIIIANO0 ypoxxaltHocTh Ha 20-30%.

Jnst Toro, 4TroOBl mpHMeHEHHE OuompemapaToB ObUIO 3G (EKTUBHBIM,
HEOO0XO0JUMO: CO3/laHHE ONTHUMAJBHEIX YCIOBHH B IMOYBE JUISI MHTEHCHBHOTO
pa3MHOXEHHs ua3oTpodoB B puszochepe pacTeHUil; yinydiieHHe cHaOKeHUs
pusochepHoil momynsuuu cybcTpataMu-npoaykramu ¢orocuHTesa. I[lpu aTom
UMeeT 3HaueHHEe He TOJbKO HMHTEHCHBHOCTh (OTOCHHTE3a, HO U CKOPOCTh
TpPaHCIIOPTa M BBIAEICHUS (POTOCHHTAHTOB U3 KOpPHEH.

AKTHBHOCTh aCCONMATHBHON a30TPHUKCAMK 3aBUCHUT OT KOMIUIEKCa
(dakTOpoB, B KOTOPOM pacTEHHIO NMPUHAIEXUT Bemymas ponb. Ho u Takue
abmatmdeckne (GakTOPHI Cpeabl, KaK MO4YBa, aTMocdepa BIUAIOT HE TOJIBKO Ha
pacTeHH, HO ¥ Ha MUKPOOPTaHHU3MEI B pu3ocdepe. IlokazaHo, 4TO MOTOgHEIE
YCIIOBHSI CYyIIECTBEHHO BO3JEHCTBYIOT Ha MHTCHCUBHOCTH a30T(UKCAIUU, IIPU
JOCTHXKEHMHM BIaxHOCTH 1mouBbl 60-70% oT 1mOJHOH BIAroeMKOCTH
a3oTdukcanus Bo3pacraeT q0 mMakcumyma [Uynaeposa u ap., 1974, Sroauna
u ap., 1979]. TemnepatypHblii GakTOp B TEUCHHE JIETHErO MEPUO/Ia BereTaluu
HE MIpaeT TaKo# CYNeCTBEHHON POJIH, KaK BIarooO0ecrnedeHHOCTh MOYBBI, TaK
KaKk TeMIlepaTypa BEpXHEro cios KoyieOIeTcs He TaK 3HAYUTEIbHO, UYTOOBI
MOBIHATh Ha WHTCHCHBHOCTH AaCCONMATHBHOH a3zoTdukcamumm B pu3ochepe.
JIumutupyomuM (GakTOpoM CTaHOBHUTCS TeMmuepaTypa mouBel Huxke 7°C. B
¢unochepe azordukcanus B OONbHICH CTENEHH 3aBHCHT OT H3MEHEHHH
TeMIepaTypbsl BO3JAyXa: Mnpu 3HaueHusax Huxke 20°C oHa 3HAYUTEIBHO
ocnabeBaerT.

AcconuatuBHas a3oTQHUKcanus MOXET 3aBHCETh W OT coxepxkanus CO,
B ¢unocdepe, MOCKONbKY HMOBBIIIEHHE COAEPKAHHE YTIEKHCIOTH B BO3AYyXe
CTHUMYJIHPYET aKTHBHOCTh CHMOMOTHYECKOH a30T(GUKCAIUN U YBEIHYUBACT
NpOAYKTHBHOCTh 0000BEIX KynbTyp [Havelka, Hardy, 1976]. Css3ano sto ¢
yilIy4dlnieHueM mpoueccoB (OTOCHHTE3a pPACTEHMH 3a CYET YBEJIWYCHHS
KOHIIEHTpauuu yriaekucioro rasa [Ilyxamsckas, 1997], uto B cBolO ouepenn
MOJET NMPHUBECTH K YBEJIHYCHHUIO MAacIITa00B acCOLMATHBHON a30T(OHUKCAIHH.
PerynupoBanme KOHIEHTpPAllMM YTIEKHCIOTO ra3a B IPH3EMHOM CIO€
aTMoc(epsl NMyTeM BHECEHHS HaB03a, KOMIIOCTOB H JAPYTHUX PaCTHTEIbHBIX
OCTaTKOB MOXET CIIOCOOCTBOBATH MOBHIIICHHUIO POJIM OMOJIOTHYECKOTO a30Ta B
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dbopmupoBanuu  ypoxas. Hapsgy ¢ opraamdeckumMu  yAOOpEeHHSIMH,
M3BECTKOBaHHWE IMOYBBHl aKTHBU3MpPYeT azoTdukcanuio [Emues u ap., 1978,
Huneunnp., 1994].

C  uCcmonb30BaHHEM  CTAGMIBHOrO  H30TOma N MOKa3aHO o
NPEeUMYIIECTBEHHONH pOJM MOYBEHHOTO a3oTa B (OPMHUPOBAHHMH YypoOXKas
3epHOBBIX KynbTyp [KopeubkoB, 1976, I'amsukoB u ap., 1985, Edwumos,
Ocunos, 1991]. JJaxxe npu BHECEHHH BBICOKHX /103 a30THBIX YJOOpEeHUH mOJs
MOYBEHHOTO a30Ta B NMUTAHUM PACTEHHUH HE CHHMIKAETCS, MIPU 3TOM B MOUYBAX C
BBICOKOH OMOJOTrMYeCKON AaKTHBHOCTHIO OHA BBIINIC, Ye€M B OHOIOTHUYECKH
ManoakTUBHEIX mouBax [CamoxHukoB, 1980]. MoXHO HONYyCTHTB, YTO
MHUHEpaJIN3anys a30Ta MOYBHl B KaKOH TO CTENEHHM 3aBHCHUT OT yCJIOBHH pocTa
pacTeHuii (BHeceHWe YNOOpEHHWIA, 3amuTa OT BpeauTeNell u OoJyie3Heil,
COPTOBBIE OCOOEHHOCTH W JpPYyTHE 3JIEMEHTHl TEXHOJOTWH), 4YeM BBIIIE HX
HPOAYKTHBHOCTb, TEM BbIIIEe NOTpediieHHe mnouBeHHOro aszora. Cuurtaercs,
9TO EAMHCTBEHHBIM HCTOYHHKOM JOIOJHHTENBHOTO "3KCTpa'- a3oTa,
MOCTYMAIOMIETO B PAacTeHHWs, NPH HCHOJB30BAHHHM Aa30THBIX YAOOpEHHI,
SBIISIETCS OPTaHMYECKOe BEI[ECTBO IOYBEL. BmecTe ¢ TeM, MHOTOYHCICHHBIE
UCCIeN0BaHMS MOKAa3bIBAIOT, YTO, HECMOTPS Ha 3HAYMUTENBbHBIH BBIHOC a30Ta C
ypokasMH, ra3o00pa3Hble TOTEPH M MOTEPH C HHUCXOISANIUM TOKOM BOIHI,
3aMETHOTO CHIDKCHHS COJIEpIKaHHs a30oTa B MOYBe He mpoucxoaut. Jlaxe B
YCJIOBUSAX MOHOKYJBTYPbl 3E€DHOBBIX M JAPYrMX HeOOOOBBIX KyJNbTYp, HE
ynoopsaBmuxcs a3oToM B TeueHue 60-135 met, comepxaHue a3oTa B IMOYBE
COXpaHsAeTcs OTHOCHTEIBHO MOCTOSHHBIM [MumyctuH u np., 1979, Day,
Dart, 1979, Broadbent, 1965]. Ilo w™muHeHmio YmapoBa M.M.(1986) wu
CanpikoBa B.®.(1989) Bricokoe conepxkaHue a3oTa IIOYBEI B COCTaBe
pacTeHHH, KOTOpHIe YyIOOpSINCH a30TOM, a TaKXKe HEe3HAUUTEJIbHBIE MOTEPH
€ro M3 OpPraHMYEeCKOro BENIECTBAa IMOYBHl IPH JJIUTEIBHOM BBHIPAI[UBAHUU
He0000BBIX KyJIbTYyp 0€3 BHECEHHUs a30THBIX yAOOpPEHHUH MPUBOASIT K BBIBOIY
o Bexnyuiedd ponu "Oumomormuyeckoro" azora B (opmupoBanuu ypoxkas. [lo
pacaetram IGRISAT (1986) 3a cueT accoumaTHBHON a30TQHUKCAUH MOKHO
COKOHOMHUTH MOJ 3E€pHOBBIE KYyJBTYpel 1/3  pEeKOMEHIOBAHHBIX 03
MHUHEpAJTLHOTO a30Ta yJ0OpeHHH.

B 3aBHCHUMOCTH OT peruoHa, THIa MOYBhI, BUJA arpoOHOIICHO3a, METOAa
ompenesaeHuss pa3Mepbl MOCTYIJICHUS HECUMOUOTHYECKOr0 a30Ta COCTABISIOT
ot 23 nmo 107 xr/ra [UlatunoB, u ap., 1977, Mumyctun, Yepenkos, 1979,
Kynespos, Kysnmemoma, 1990,lllymubrit u ap., 1991, Smith et al., 1976,
Jenkinson et.al., 1986]. IlpeamoceBHas 00pabGoTka ceMsSH AMA30TPOQHBEIMHU
mpemapaTaMu CIOCOOCTBYET TOJYYCHHIO TaKOTO e Yypoxas 3epHa, Kak
BHecenne 20-60 «kr/ra a3zora MHHepalIbHBIX yxoOpenuir [UYeboraps,
Manunosckuit, 1989, Kopsruna u np., 1990, bypnaukas u ap., 1991, Ilarsika,
1997, Zawalin et al., 1995].
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B pesynbpraTre nyumeil oOecrne4yeHHOCTH pacTeHUH a30TOM, B 3epHE
HakamiuBaeTrcs Oonpime Oenka [[laBmoB, 1984], 3T0 mpPOMCXOAUT Takxke 3a
CUeT NepepacmpesesieHus a30Ta MEXJy BEreTaTUBHBIMH M TE€HEPaTHBHBIMU
opraHaMu, CHOCOOCTByIOI[ee TIOBBIIICHHIO OTTOKAa a30Ta B 3E€pHO
[Kanpgayposa, 1997]. C uzoronom N mokasano, uto Garogapsi HHOKYJISAIUU
cemsH quaszotpodamu Ha 15-25% Bo3pacTaeT MOCTYIJICHUE B PACTCHUS a30Ta
ynobpenuii [benumon, Koxemskos, 1992].

Hcmonbp3oBaHue Uil  HMHOKYJSIMHM  CEMSH CMECH  HECKOJIBKHUX
a30TGUKCUPYIOIUX  MHUKPOOPTaHM3MOB,  OTJIMYAIOLIMXCS  TOBBIIICHHO
aKTUBHOCTBIO  a30T(QUKCALUU, BBICOKOW yCTOMYHMBOCTBIO K (aKkTopam
BHEIIHEH cpelnpl M K KOHKYPEHLHH CO CTOPOHBI IPYTHX MHUKPOOPTaHU3MOB,
yaaeTcs JOCTHYb 0oJice BHICOKUX 3HaUYCHUH a30TPUKCUPYIONEe aKTHBHOCTH B
puzochepe u punochepe pacTeHHil M0 CPaBHEHUIO C YUCTBIMU KYJIbTypamu
[Tyler et al., 1979, KoxemskoB, XotsHoBuY, 1997].

OnHuM U3 GakTOpPOB BHEIIHEH CPelbl, OKa3bIBAIOIINM CHUIBHOE BIHSIHHE
Ha aCCOLUMATUBHYIO a30T(QUKCALMIO, SBIAIOTCA a30THBIE MHUHEpaJbHBIE YI00-
penus [Boakoron, 1997]. PacmpocTpaneHO MHEHHE, YTO MHHEPAJbHBIA a30T
TOPMO3HUT 3TOT mpouecc [YmapoB, 1986]. Ilo MHEHHIO HOpPYrHX YUYCHBIX
[Mumyctur, 1983\ Watanabe et al., 1980] Tonpko BeIcOkme ux mo3bl (100-
150 xkr/ra) MOTYT KpaTKOBPEMEHHO MOAABIATH azoThukcanuwo. [lo npyrum
NAHHBIM, Ha QoHe a30THBIX ynoOpeHuit azordukcanus Ha 30-45% BeIle, YeM
6e3 Hux [Kynmespos, Kysnemosa, 1990, Jenkinson et al., 1986]. BeposiTHo,
CBSI3aHO 3TO C JYYIIHM pPa3BUTUEM pACTEHHH NpU BHECEHHUH YAOOPEHUH,
NPOAYKTHl JKU3HEACATEABHOCTH KOTOPBIX ABIAITCA cyOCTpatoM  aiis
MHKpooprann3MoB. HecnydaitHo, Hambonee 3pPeKTUBHO coueTaHUE HpHEMa
HHOKYJISIIHM CEMsSH C BHECEHHEM HeOONBIIHX 03 a30THBIX YyHOOpeHHil
[Tabubos, 1997, Baynun, Hukynuna, 1997, 3unkoBckas, [laBmoumk, 1997,
ITaceiukoB, 1997].

HmeroTcst cBeieHUs, YTO OJHH U T€ XK€ BUIBI MHKPOOPTAaHHU3MOB MOTYT
OCYIIECTBIATh AMAMETPATbHO IPOTHBOIOJOXKHBIE IIPOIECCH - a30TPHUKCAIHIO
u neHutpuduranuo [Benenuna, JleOenunckuii, 1984]. OTaenabHBIE MTaMMBI
pu3o0aKkTepuil Hpu BHICOKOW KOHIEHTPAallMM HHUTPATHOTO a30Ta B II0YBE
OCYIIECTBISCT TOJBKO NCHHUTPU(PHUKALUIO, NPHU MOHWIKEHUU €€ OHU MEePEeXOJHUT
k asordukcanuu [Nelson, Knowles, 1978], nockonbky ¢pepmeHTs GakTepui,
OCYLIECTBISAIOIINE TPOoIecch a30TQUKCANNU U OJSHUTPUDHUKAIUU, UMEIOT PII
CXO0XHUX XapakTepucTuk [JIpBoB, 1982].

CrnenoBaTenabHO, JUIS TOro, 4YTOOB MPHMEHSATh OMompemapaThl B TEXHO-
JOTHSIX BO3JEIBIBAHUS CEIbCKOXO3IHCTBEHHBIX KYJNbTYpP HEOOXOIHMMO OIIpe-
JIeNUTh JeficTBUE NpemnapaToB Ha POCT U Pa3BUTHE PACTEHUH, BeAHU 0poO-
*Kasg M KauecTBO PACTEHHEBOAUYECKOM HPONYKIIMH, pa3Mepbl BOBIEUEHHS [0-

27



NMOJIHUTCJIBHOI'O KOJHMYECTBA a30Ta B arpoucHoO3 B 3aBUCUMOCTHU OT YPOBHHA
mioxaopoaus MO4YBbl, MOTOAHBIX yCHOBHﬁ BEreTalMOHHOI'O mnepuojaa.

1.3. BzaumojeiicTBHe pacTeHUH ¢ aCCOUATHBHBIMH PH300aKTepPHUAMHU

IIpomecc ob6pa3oBanus a3oThUKcHpyIOIEed acconuanuu B pusochepe
MOXHO CXE€MaTH4YHO M300pa3uTh B ciefgyoomeM Buae (puc. 1.1).
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Pucynox 1.1. Tlpouecc oOpa3zoBaHus a30THUKCUPYIOIICH accolHalu B pu3ochepe

VcnoBuss BHENmIHEH cpeibsl OKas3bIBalOT CYIIECTBEHHOE BO3JEHCTBHE Ha
CcOCTaB B NPUKOPHEBOW 30HE MHUKPOOHBIX coobmecTB. Bo3MoXHO, 4TO cHelu-
(GUYHOCTh peakUMH Pa3IUYHBIX COPTOB W BHJOB PacTeHUH Ha OaKkTepH3aLHIO
00ycloBJIeHA PA3IMYUSAMU B CIOCOOHOCTH PACTEHHH COXPAaHATH WUIU TEPATh ac-
COLMATUBHBIC CBSI3M C OAKTEPUSIMH B 3aBHCHMOCTH OT yCIOBHH UX BO3JEIBIBa-
Hus [Poneiaiok, 1991].

V3BeCTHO, YTO BIAXKHOCTh HOYBHI SBISETCA OJHUM M3 BaKHEHIIHX YCIO-
BHUH aKTUBHOTO (YHKLMOHUpPOBaHUA a3zoTduKcUpyromeid mMuxpodmopsl [Yma-
poB, 1986]. Ilpu onTUManbHOW BIAXHOCTH CO3JAIOTCS HEOOXOAMMBIEC YCIOBHUS
I8 WHTCHCHBHOTO (OTOCHHTE3a M BBICOKOTO YPOBHS 3KCKPEIHU KOPHEBBIX
BBIICICHUN, YTO CIOCOOCTBYET NMOAAECPKAHHIO aKTHBHOTO (GU3MOJIOTHYECKOTO
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COCTOSHHS W BBICOKOW YHCIEHHOCTH PH30CPEpHBIX MHUKpoopraHu3MoB [Camsl-
koB, 1980]. BonpmuHCTBO AaHHBIX yKa3blBaeT Ha TO, YTO TEMIIepaTypa MOYBHI,
o KpaiiHell Mepe B 30HE YMEpPEHHOI0 KJIHMMaTa, B MEHBIIEH CTENEeHH, 4YeM
BJIQXXHOCTb, BJIMSET HAa AaKTHBHOCTb M YHCICHHOCTh a30TOHUKCHPYIONIEH MUK-
podmopsr [Cangsikos, 1980; Kynakosa, 1998].

CornacHo onyOnukoBaHHBIM gaaHHbBIM [TumodeeBa wu ap., 1999],
ONTHUMAalbHas BIAXHOCTh AN NMPHKHUBAEMOCTH OaKTepuil B MOYBE COCTABIACT
60% monno# moneBoit BmaroemkocTtu (IIIIB). Otmewanock, uto Arthrobacter
mysorens 7 u Azospirillum lipoferum 137 coxpaHsuiH BBICOKYI0 YHCICHHOCTH B
nouse kak mpu 60-tu, tak u npu 30% BraxkHOCTH. M30BITOUHOE yBIIa)KHEHHE
HEraTUBHO BO3JCHCTBOBAJIIO HAa YHCIEHHOCTh HHTPOAYLHPYEMBIX OaKTEepHH.
CHM)XEHHME OKYJBTYPEHHOCTH IOYBBI yCHJIMBAJIO HEraTHBHOE BIUSHUE JKCTpe-
MaJbHOHM BIQXXHOCTH Ha MX MPHKHBAEMOCTb.

Hump J1.K. (1995) 6v10 moka3aHo, 94TO MPH ONTHMANIBHOW IJIs mpolecca
azoThukcanuu BiaxHocTu mouBbl (Beime 60% ot II[IB) pemaromyro ponb
npuoOperaer Temmeparypa. lIpum ONTHManbHBIX 3HAYECHHSIX TeMIeparypsl (+
20° - +30°C) rnaBHBIM (HaKTOPOM SBISETCS BJIAKHOCTH MOYBBI, U €€ TMaJCHHE
Huxke 60% MONHON BIAroeMKOCTH BBI3BIBAET CHIBHYIO JCTPECCHIO a30TdUKca-
LU B MOYBE.

B To'>xe Bpems, B xoae skcnepumeHToB [benumos u np., 1994] Gbuia 06-
HapyXHa CcHOCOOHOCTh mTamma Azospirillum lipoferum 137 axTUBHO KOJOHH-
3UpOBaTh KOPHU B yCIOBHAX Ae(HUINTA MOYBEHHOH BJIaTM M HE pPEarnpoBaTh Ha
MOBBIIICHUE TEMIIEPaTyphl Cpeasl, Tak KakK AJS pa3BUTHA OakTepuil 3TOro posna
0JIaTONPUSATHBIMHA SIBJISIIOTCS PETHOHBI C TEIUIBIM KJIMMAaTOM M BEICOKOH BIIAX-
HOCThIO mMouBbl [Watanabe, 1981].

PesynbTaTsl npoBeJeHHBIX dKclepuMeHTOB [benmumos u ap., 1994] noc-
TaTOYHO yOEIUTENbHO IO0Ka3alHW, YTO BBDKHBAEMOCTh HHTPOIYIMPOBAHHBIX
nua3oTpodoB ObUla 3HAYMTENBHO Jy4Yllle NPH HEJOCTATOYHOM YBJIAXHEHUHU
nouBsl. IMEHHO B 3THX YCJIOBHSX MHOKYISIUSA OKa3blBajga MaKCHMaJbHOE IIO-
JO0XXKHUTEIbHOE BO3JEHCTBHE HA MPOJYKTHBHOCTH PACTCHHH.

Taxkum o6pa3oM, oNTHMalbHas BIAXHOCTh NOYBBl HE SIBISETCS HEOOXO-
JAMBIM YCIOBUEM ISl MHTCHCHUBHON KOJIOHM3AIUU PU30IMIAHBI U 3QPeKTHBHO-
ro B3aMMOJEHCTBUS HHTPOAYLHHPOBAHHBIX OakTepuil ¢ pacTeHUsAMH. Bo3mox-
HO, YTO BBICOKas YUCICHHOCTh AMA30TPOPOB B IKCTPEMAIBHBIX YCIOBHUIX SB-
JseTcs OJHUM M3 aJalTHBHBIX MEXaHHU3MOB pacTeHHH. B wacTHOCTH, H3BECTHO,
YTO y PAacTeHUH CYN[ECTBEHHO MEHSIOTCS KOJIMYECTBO M KaueCTBEHHBIH COCTaB
KOPHEBBIX BBIJCICHUU MpPH HAPYIICHHH YCIOBHH WX KyJNbTHBHpOBaHMs [Mel-
koB, 1971].

IIpu medumnure Biaru B mo4yBe MPOUCXOAUT TAKXKE CHIDKCHHE aKTHBHOCTH
BCETO MUKPOOHOTO cooOmecTBa NMPUKOPHEBOH 30HE. BeposTHO, KOHKYpeHIUs
MEXIy HHTPOAYLUUPYEMBIM IITaMMOM M a0OpPUTeHHON MHUKpO(DIOpOH B ITHUX
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YCIOBHUAX ocilabeBaeT, 4TO CIOCOOCTBYET NydIleld NMPHKUBAEMOCTH IHA30TPO-
¢dos.

Bricokas 3¢ pexTHBHOCTh MHOKYISIHH MOXET IpOsBIseTcs Nnpu Hebia-
TONPUATHBIX JJISL PACTCHUS YCIOBHUAX TEMIIEpaTyphbl M BJIAXKHOCTU HOYBBL. ITO
yKa3blBaeT Ha TO, YTO OaKTepH3alMs MOXXET MOBHIIIATH afalTalUI0 PACTEHHH K
JKCTpPEMAaJbHBIM YCIOBMSIM BHEIIHEH cpeabl. MHOTMMH HCCIEAOBATENSIMH J10-
Ka3aHa CHOCOOHOCTh AMa30TPO(OB NPOAYLHPOBATH BUTAMHUHBI MU HPTOrOpMO-
HBI, KOTOpbIE MOTYT HOBHIIIATh YCTOHYMBOCTH pacTeHUU K 3acyxe [Keiapes,
1966; Olubayi et al., 1992].

Psan uccnenomareneit [Jluxomar, 1993; Bergman, 1989] ormeuanu mpo-
TEKTOPHBIH 3QdekT OakTepuii Ha pacTeHHsS B yCIOBHSIX BOgHOTO cTpecca. Ilo-
JOXKHUTENbHAsA poyib OaKTepHi B yCTOWYMBOCTH PacTEHHH K BOJHOMY CTpeccCy
3aKJI0YaeTcs B TOM, 4TO 0Oojiee pa3BUTHIE PAaCTUTEIbHbIE OPraHU3MBI JIydlIe
HPOTUBOCTOAT JIIOOBIM HEOJAaronmpUsATHBIM BO3JEHCTBUAM. HOKYyIMpOBaHHBIC
pacTeHHs MMEIOT, KaK MpaBmiIo, 0oJee pa3BUTYI0 KOPHEBYIO CHCTEMY, CIIOCO0-
HYIO IOTJIOIAaTh BOAY M3 I'IyOOKHX CIOEB MOYBBI, YTO OCOOEHHO BaXXHO B yC-
noBusAx aepunuta Buaru [Bopobeitkos, 1998].

UccnenoBanusmu BHUU cenbckoxo3siHCTBEHHOW MHKPOOMOJIOTHHU ycCTa-
HOBJIEHO, YTO BCE IITAMMBbI PH300aKTEpHUH CIIOCOOHBI AKTUBHO KOJOHHM3UPOBATh
pU30MIaHy pPa3IWYHBIX PACTeHHH (AUYMEHb, MIICHHUIA, PHUC, OBEC, pairpac).
BrixuBaeMOCTh MTaMMOB AHAa30TPO(OB COXPAHATHCA B IOYBE IIPH ONTHUMATb-
HOU B'MaXHOCTH 1 ifii3kas pH cymecTBeHHOTO BIUSHHS Ha BEDKHUBACMOCTH Oak-
TepHUil He BIHUSET, TaK e KaK M BIAXHOCTH ITOYBHl HE BIHUSICT HA YHCIECHHOCTD
OakTepHil B HEUTpaNbHOU MmouyBe. TemmepaTypa MOYBBI HE OKa3alia CyIIECTBCH-
HOTO BIHUSHHSA Ha YHCICHHOCTh aCCOLMATHUBHBIX OAKTepHH B pPU3OIJIAHE sSUMe-
HS, OJHaKo, 3((EKTUBHOCTb MHOKYJSALUU 3aBHCEIO OT TEMIIEPAaTypbl IOYBBI
[KymnakoBa, 1998]. BrnaxxHOCTh MOUYBEI OKa3biBaeT OojbplIiece BIUSHHE, YEM TEM-
nepa Ha NPIKMBAEMOCTh MHTPOAYLHPOBAHHBIX AUA30TPO(POB Ha KOPHAX sSIME-
Hi. Tak, YHCIEHHOCTh NONYISALNHM MHKPOOPTaHH3MOB, BXOASIIMNX B COCTaB
6uompenaparoB Obima B 10-20 pa3 BbIIle NPH HEAOCTATOYHOM YBIIaKHEHUHU
nouBsl (30% ot II[IB) no cpaBHEHHIO C ONTHUMaIbHEIM pexuMoM (60% ot
II1B) u B ycnoBusax u3bbiTka nmouBeHHOH Biard (90% ot IIIIB). ITomoxuresns-
HOE BJIMSHHUE Ha MPOAYKTUBHOCTh SUMEHS HMHOKYJANHS OKa3ala TOIbKO B ycCIO-
BUAX AehUUMTA MOYBCHHOW Biard. DPGEeKTUBHOCTH AeHCTBUS OakTepHil CHU-
JKajgach C yBEIWYEHHEM BIAXXHOCTH MOUYBHL. M3BECTHO, 4TO B CTPECCOBBIX CH-
TyanHusX B BETETaTHBHBIX OpraHax pacTeHHIl HaKalIMBaeTCs CBOOONHBIA Ipo-
JUH, KOTOPBIH ABIseTCS (AaKTOPOM KOHTPOJIS CTPECCOBBIX pEaKkIuil pacTeHHH
[OIeBenyxa, 1992]. B HOpMalbHBIX YCIOBHUAX COJAEpPXKaHUE AMHHOKHUCIOTHI
IpOJIMHA B PACTEHHUSIX HHU3KOE, OJJHAKO, OHO PE3KO MOBBIIIAETCS IpPU AeHCTBUU
Ha pacTeHHE CTPeccOBBIX (PakTOpOB - 3acyxa, 3acoineHue, Hu3koe pH. Hccneno-
Banust BHUMCXM mnoka3aiu, 4To KOpHEBbIe AUa30TPOo(dbl CIOCOOHBI CHUXKATH
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coJepkaHue cBOOOJHOTO NPOJUHA B PACTEHHAX B YCIOBHMAX HapacTaloliel 3a-
cyxu [benumos u ap., 1995].

JlpyruM mokazaTeieM YCTOWYHMBOCTH PAaCTEeHHH K HEOJarompusATHBIM Yc-
JOBUSAM SIBISETCS COAEpKaHHE XJIOopodmiaa «a» W «B» B JIHUCTBAX PACTCHUI.
CooTHomeHHe XIOpPODHITA «a» K XJIOPOPUILIY «B» XapaKTEPU3yeT CTaOWIIb-
HOCTh (POTOCHHTETHYECKON CHCTEMBI, a yMEHBUICHHE 3TOTO MOKAa3aTels U CHHU-
JKeHHe o0mero coaepKaHus XJOpodiia CBUASTEIbCTBYIOT O HapymeHuu ¢o-
TOCHUHTETUYECKONH NesATEeNbHOCTH pacTeHuil. VHOKynIsLHMS KOPHEBBIMU JHa30-
TpodaMu CTUMYJIUPYeT (OTOCHHTETHYECKYIO NEITeIbHOCTh PAacTeHHU, 3a cyeT
yBEIUYEHUS COJAEpKaHUA (U3MOTOTHUECKH aKTHBHOTO XJopoduina «a». B yc-
JOBHUAX HapacTalomedl 3acyXW HPOUCXOAHMT HapylleHHe mponecca (HOTOCHHTE-
3a, B TO )K€ BpeMs, HHOKYJIAnHus OWompernapaTaMu BOCCTaHaBIUBAaeT (GOTOCHH-
TETHYECKYIO JedTelbHOCTh pacTeHuil [Belimov et al., 1995, Kynakosa, 1998]

Jdpyrum ¢GakTopom cpenbl, BIHAIOIUM Ha POCT PACTEHUH, a TaKKe Ha aK-
THUBHOCTh TOYBEHHBIX MHKPOOPTaHU3MOB, SABISETCA KOHILEHTPAaLMs BOAOPOJI-
HBIX MOHOB B INIOYBEHHOM pacTBOpE. YCTAaHOBIEHO, YTO in Vitro M3ydaeMmble
MITaMMBl aCCOIMAaTHBHBIX OAaKTepHH YCTOHYMBBI K HHU3KUM 3HadeHusM pH nu
BBICOKMM KOHUEHTpaUUsIM alloMuHUA. IIpy MHTpOAyKLHU B IOYBY BCE acco-
UaTHUBHBIE 0AKTEpHUM aKTUBHO KOJOHHM3MPOBAIM PH3OILUIaHYy suMeHs copTa Lle-
JWHHBIN-5 KaKk B KUCJIOH, Tak M HeHWTpaidbHOH moyBe. MakcuMmanbHbli 3QdekT
OT MHOKYJISLUY TOJIyYeH NPU BhIpAllMBAHUU pacTeHUH Ha Kucioil mouse. Hau-
6onee 3¢ hexkTUBHB ObIIM OMOMpenapaTrsl, KOTOPBIE B YCIOBHUAX CTpecca JaBa-
1 HauOOoJbIIyI0 MPUOABKY ypoxas 3epHa.

Iloka3aHo, 4TO ¢ yBEeIMYEHHUEM KUCIOTHOCTH MOYBBI B KOPHAX SUYMEHS
IPOUCXOAUT HAaKOIMJEHHE CBOOOIHOIO MpojuHAa. B To xe Bpems, HHOKYIAIUA
JOCTOBEPHO CHMKajJa COJAEpXKaHUE aMHUHOKUCIOTHI NpOJIHHA B KOpHIX. Bos-
MO’HO, MUKPOOPTaHH3Mbl aKTUBHU3UPYIOT aJaNTaIHI0 PACTEHUH K KHCIOH cpe-
e 3a CYeT NPOAYyUHPOBAHHUS OHONOTHYECKH AaKTHBHBIX BEHIECTB, YIIydIIas
azotHoe U QochopHoe muranue [Kpapuenko, 2000]. M3BecTHO Takke, 4YTO
A30CTHUPHIIIBI UMEIOT CHOCOOHOCTH YCHJIMBATH BBHIOPOC HPOTOHOB 4Yepe3 MEM-
OpaHy KOpHeH M cTaOMIM3MPOBATh KUCIOTHOCTH Cpelbl B pu3ocdepe MIIeHHUIIBI
3a CUET NPOAYLHPOBAHUS OMOJIOTMYECKH aKTHBHBIX BemecTB [Bachan, 1990].

Pusocdepusle OGakrepun HpoAyHUPYIOT MHIOIHUH-YKCYCHYIO KHCIOTY, C
KOTOpPOH CBA3BIBAIOT CTUMYJISAIUIO pocTa pacTeHui. Makcumym cexpenuu UYK
6aktepusmu poja Pseudomonas B Tporecce BBIpPAalIMBaHHUS COBMNAJAET C Ie-
pHOIOM aKTHBHOT'O POCTa, YTO, BEPOATHO, UMEET BAXKHYIO POJIb B CTPECCOBBIX
cutyanusax. MHoxynsmus n”eyqon”<mu_HOPUBOIUT K YCUIEHHUIO B PACTEHHUIX
¢usnomornyeckux mpoueccoB (porocueresa, (GpepMEeHTOB a30THOTO oOMeEHa,
cuHTe3a OCNKOBEIX COCAMHEHHI M ceKpenuu (EeHONbHBIX COCAMHEHUH KOpHe-
Boll cuctremoii) [IllaGaes, 2004].
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1.4. Bausinue OHONpPenapaToB HAa BCXOKECTh CeMsIH M OHMOMAacCy pacTeHHIi

HccnenoBanus (U3MONOTHH POCTAa M PA3BHTHS PACTeHHI MOKa3aHO, YTO
BO3JeicTBUE HA ceMeHa OakTepuil mpemapaTaMH BbI3bIBAacT NoOcJiefeiicTBUE Ha
NpoayKTUBHOCTh pacteHui [IllaGaes, 2004]. Oto oObsicHseTcs TeM, 4TO OHO-
XHMHUECKHe NMPOLEcCH, NpoTeKawmue B Gazy npopacTaHUs CeMsH, BIUSIIOT Ha
HHTCHCUBHOCTh OOMEHa BEIIECTB Ha BCEX HMOCIEAYIOIHUX cTagusax MopdoreHe-
3a pacTeHHH.

VHokynsanus ceMsSH 3€pPHOBBIX KyIbTyp pu3ochepHBIMH AHa3zoTpodamu
cnocoOHa yBeIMUHMBATh OMOMAaccy KOpHEH, HOBBIIIATh IOCTYIJIEHHE B KOpHe-
BYI0 CHCTEMY OJJIE€MEHTOB IHUTAHHSA M CTHMYJIHPOBATh IPOPACTAHHE CEMSH
BCJIEACTBHE NPONYHUPOBAHUA (H3MOJOTHYECKH AKTHBHBIX BEIIECTB THIIA BH-
TaMHHOB, ayKCHHOB, THOOEPEININHOB, 1 MHTHOMPOBAHUS PAa3BUTHS NMAaTOTEHHON
Mukpoguiopsl [Jlykun u ap., 1987, Koxemsakos, XorsHosu4, 1997, BonkoroH,
1997, Vassyuk et all., 1995, KoxemskoB, Tuxonosuu, 1998, Makapos, 2002].

I[To oOmenpuHATOMY MHEHHIO, MOIIHOCTb KOPHEBOH CHCTEMBI HMEET
OonpIIOe 3HAYEHHE B ONPEJEICHHH I'€HOTHNHYECKONl U cOpTOBOIl OT3BIBUMBO-
CTH pacTeHU# Ha ycloBUs MuHepaibHOro nutanus [Kinumamesckuit, 1991].
IToaTOMy mpexacTaBIseT HHTEPEC MOMCK BO3MOXKHOCTH HACHTeQHKAIHH TeHO-
THIOB MO (GEHOTHNHUYECKHM NpPH3HAKAM B PAHHHUI NEPUON XU3HU PACTEHHH
[AparaBues u ap., 1983], uTo mo3BOJSIET NPOBOJUTH PAHHIOK AUATHOCTUKY OT-
3bIBUMBOCTH pacTeHUH Ha yciaoBus nutanus [['epuyckuii, 1990].

Hcexons u3 3TOH NpeANOCHIIKH, MPOBEACHA OlEHKAa MHOKYIAIHUU INpema-
patramu pu3zochepHBIX AUa30TOPo(OB pHU30ATPHH - HA OCHOBE OakTepuit
Agrobacterium radiobacter, ¢nasodaxtepun (Flavobacterium sp.) w OuomnIaHt
{Klebsiella mobilis) na nepBbix 3Tamax oHTOreHe3a coptoB ssumeHs (Hordeum
vulgare L.), paznuyaloumuxcs 10 psAjay HpU3HakoB. BuHep - copT crapojaBHei
celeKU UM, palioHupoBaH ¢ 1929 r., cpenHecnenslii, pa3HOBUAHOCTh HYTaHC.
Copr Jlyd OTHOCHTCA K HMHTEHCHBHOMY THIY, IO3JHECHENbld, KOpOTKOCTe-
OenpHBIA, OTIMYAECTCA MOBBIMIEHHON KYyCTHCTOCTBIO M OOJBIIUM KOJIHYECTBOM
y3I0BBIX KOpPHEH, pa3HOBUAHOCTh HyTaHCc. K TOM e pa3HOBUIHOCTH OTHOCHTCS
cKopocnenslii copT AHApPEH, BBICOKOYPOXaWHbINH, yCTOMYHMB K KOPHEBBIM T'HHU-
aaM. Copt Puck xapakTtepusyercs OBICTPBIM CTapTOBBIM POCTOM, KOPOTKOCTE-
OeNbHBIA, BBHICOKONPOAYKTHUBHBIH, Pa3sHOBHIHOCTh HyTaHC. ODTOT COPT HMeeT
HOBBIIIEHHYI0 aKTHBHOCThIO azoTdukcanuu B puszochepe [Tannmona, Uepemu-
cuHoB, 1993]. K pa3sHOBHAHOCTH majyiuayM OTHOcUTcs copT JoOphii, HHTEH-
CHUBHOTO THMA, 00JagaeT pa3BUTOW KOPHEBOW CHCTEMOH, yCTOWHYMUB K mojera-
HUIO, CPEJHECHEbIN.

OneHuBasi dKCIEpUMEHTalbHbIe JaHHBIE (Tabun. 1.l), cienyer OTMETHUTH,
4TO BCXOXKECTh CEMSH SYMCHS OIpeessiach COPTOBBIMH OCOOCHHOCTIMHU.

32



MuHuManpHOW BCXOXKECTHIO B ONBITE XapakTepuizoBayicsi copT Buuep. MHoky-
IAOHUS CEMSH 3TOTO COpPTa PU30aTrPHHOM CIOCOOCTBOBANa yBEIMYEHHIO BCXO-
JKECTH, AeiiCTBHE NpYyrux mpemnapatoB Obuto Hed(pdexTuBHO. Ha MHTEHCHBHBIX
copTax kak crapoi (JIlyu), Tak u HOBOW ceneknuu (AHIpel) MHOKYJISHTHI HE
BJIMSIIM Ha 3TOT MOKa3aTelb.

WHokynsuust puzoarpuHoM coptoB Puck u JoOpeiii cmocobcTBOBaNa
YBEJIMYECHHUIO BCXOXECTH CEMSH, a OT UCIOJIb30BAHUA OMOINIAHTA y MOCIEIHEro
copTa 3TOT MOKa3aTelb AJOCTOBEPHO CHUIKAJICH.

CienoBaTenbHO, BCXOXECTh CEMsSH AYMEHS NPU HMHOKYJIsuuM pusocdep-
HBIMH AMAa30Tpo()aMH 3aBUCHT OT TEHOTHNHYECKUX OCOOEHHOCTEH COpPTOB H
BHJa MPHUMEHSAEMOT0 IS WHOKYISNHH MHKpoopraHu3Mma. Mcmomxs3oBaHue aus
HHOKYISNHUH PHU30arpuHa yYBEJIHYHBACT BCXOXECTh CEMSH cTaporo copra Bu-
Hep, a Takke HOBHEIX copToB (Puck u J{oGpsrif).

Hapsity co BCXOXECThIO CEMSH, HHOKYISLHUHM SUMEHS IOJOXKUTEIbHO
JneficTBOBala Ha pa3BUTUE JIMCTOBOW Macchl pacCTEHUN, NPU 3TOM TaKXkKe BBISIB-
JeHBl COPTOBEIE 0coOeHHOCTH. MHOKYymsusa ceMsH copra Jlyd, oTHocsmeMy K
WHTCHCUBHOMY THILy, HE BIIMsUIa Ha HapacTaHWe Macchl juctbeB. OnHako, Ha
copTax crtaponaBHell cenmeknuu (BuHep), a Takxke Oonee mo3mHHX AHIpe# i
Puck pusoarpun crnocobcTBoBan 06ojiee MHTCHCUBHOMY HapacTaHHIO JIMCTHEB
pacTenuii. BMecTe ¢ TeM, HHOKYJIALUA OMOIIAaHTOM crnocoOcTBOBana Gosee MH-
TEHCHBHOMY HapacTaHHUIO MacChl JIHCTheB copTta JoOperil u, Ha060pPOT, TOPMO-
3mJIa 3TOT mpomecc y copta AHapei. IlomydeHHBIE pe3yabTaThl, CBHAETEIHCT-
BYI0" O TOM, 4YTO peaknus pacTeHHH mo (HOPMHUPOBAHUIO ACCUMUIALNUOHHOI
MOBEPXHOCTHU 3aBHCHT OT COPTOBBIX OCOOEHHOCTEH PacTEHHs] W TEHOTHIIa MHK-
poopraHu3Ma, UCIOJb3YEeMOTO ISl HHOKYJISLUH.

HauGonee TonepaHTHBIMH B 3TOM cllydae ABIAIOTCA copTa Buuep, AHI-
peit u Pruck, MHOKYNSIUS CEMSH 3THX COPTOB IIPENapaToM PU30arpHH CHOco0-
CcTByeT (OopMHUPOBaHUIO O0OJee MONIHOH JIMCTOBOHW NMOBEpXHOCTH. Ta e 3aKo-
HOMEPHOCTh OTMEYeHA NMPU WHOKYJSIHUH OMOIIaHTOM copTa JloOpHIii.

H3BecTHO, 4TO CYNECTBYET CBA3b BEJHUYHMHBI NMPOAYKTUBHOCTH PACTCHUI
¢ Maccoil kopHeBOH cucteMmsnl [[lparaBues u ap., 1998, I'epuyckuii, 1990]. B
KOHTPOJHUPYEMBIX YCIOBUSAX (UTOTPOHA YCTAHOBIEHO, YTO Macca KOpHEH s4-
MeHs 0e3 MHOKYJISIUU ONpenessiack COPTOBBIMH OCOOCHHOCTSMHU pPacTCHHI.
MaxkcumanbHO# oHa Obuia y copToB Bunep u Anapeii. Ilpu unokynsnuu puso-
arpuHOM Macca KOpHe#l y copTa Bunep cymecTBeHHO Bo3pacTana, a oT (iaaBo-
OaxTepnHa oHa WHTHOuUpoBanacs. MHOKymsusa ceMssH copra Jlyd Bcemu mpema-
paTaMu croco0cTBOBaNa yBEIUICHUIO MacChl KOpPHEH, UTO CBSI3aHO C €r0 CIIO-
COOHOCTBIO 00pa30BEIBATH OOJBIIOE KOJHMYECTBO Y3JIOBBHIX KOpHeil. Y copra
AHJpeit Ha000poOT, OMOIIAHT CHUXKAT (GOPMHUPOBAHHE KOPHEBOIM Macchl pacTe-
Huil. CopT Puck, xapakrepusyomuiicss OBICTPBIM POCTOM B Hadalie BereTalluH,
HOJIOKUTEIbHO pearupoBal TOJbKO HAa MHKYJISALHUIO OHOIIAHTOM, 3TOT XK€ Hpe-
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mapat M pu30arpuH Crnoco0cTBOBalM 00pa3oBaHHIO 0OJbIIEH KOPHEBOH MacCh
y copra JloOpsIit.

CrnenoBaTenbHO, MHOKYJISHTHI IOJIOKHUTEIBHO JEHCTBYIOT Ha oOpa3oBa-
HHe KOpHEH y COpPTOB cTapojaBHEH M HOBOM CEIEKIHH, IIPU ITOM, KaK IIPaBUIIO,
JIOCTOBEPHO YBEJIHMYUBACTCS Macca KOpPHEH OT pu3oarpuHa u OHOIUIaHTA.

OneHKka MHOKYJISIUU MO WHTErpalbHOMY MOKa3aTeldl - GpOopMHpPOBAHHUIO
OmomMacchel pacTeHHH (JUCTHA+KOPHHU), HECKOJBKO OTIMYajach OT BIMUSHHUSA Ha
OTJeNbHBIC cocTaBisomue (Tadm. 1.1).

Taéauya 1.1. BnusHue MHOKYJSAIMM HAa PaCTEHUs SYMEHS B HayaJbHBIA NEPUON Be-
reTaluy, CpeAHee Mo JIBYM MOJEJIBHBIM OIbITAM

Coprt Wuokynsuus (B)
(a) KOHTPOJIb  PH30arpHH ‘ ¢apodakrepun  Ouomnanr | P,% | HCPa | HCPs
Bexoxects cemsia, %

Bunep 74 82 80 80

Jyu 84 86 89 86

Amnppeit 82 79 83 &3

Puck 88 96 91 81

Jobpbrii 86 94 86 68 7,6 9 8
Macca JHCTheB, 1/10 pacTeHuit

Bunep 0,13 0,17 0,14 0,14

JIy4 0,12 0,12 0,11 0,12

Anppeit 0,15 0,19 0,14 0,13

Puck 0,14 0,16 0,13 0,13

Jo6psrit 0,14 0,15 0,13 0,16 89 | 0,02 | 0,02
Macca KopHeii, /10 pacTenuii

Bunep 0,14 0,17 0,11 0,13

Jlyu 0,09 0,11 0,16 0,14

Annpeit 0,14 0,15 0,13 0,10

Puck 0,12 0,12 0,12 0,15

Jo6psrif 0,11 0,13 0,11 0,15 88 | 0,03 | 0,02

Buomacca (siuctesitkopun), 1/10 pacrennit

Bunep 0,27 0,28 0,25 0,27

Jyu 0,21 0,23 0,28 0,28

Annpeit 0,29 0,34 0,27 0,23

Puck 0,26 0,28 0,25 0,28

Jlo6psrit 0,25 0,28 0,24 0,31 82 | 0,03 | 0,03

VY 3KCTeHCHUBHOTO copTa BuHep HHM OJUH U3 M3ydaeMBIX HHOKYJISHTOB HE
OoKa3al TIOJOXXUTEIbHOTO BIHMSHUS Ha (opMuUpoBaHHME Oumomacchl. Y HHTEH-
cuBHOro copta Jlyd mHOKymsIIus (IaBOOAKTEPHHOM M OHMOILUIAHTOM JOCTOBEp-
HO IIOBBIIIaNa Maccy pacTeHuil. IIpenapar pu3oarpuH NONOKHUTEIbHO BIUAI HA
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obpa3zoBaHue Omomaccsl pacTeHuil copToB AHapel, Puck u JoOperit. UHOKYNA-
nust OmomnaHToM ceMstH copToB Jlyd, Puck m [JoOpeiii Takxke obecrmeunmBaia
yBEJIMUEHNE MacChl PACTEHUH, XOTA y copTa AHJIpeH, Ha000POT, ITOT Ipemapar
OKa3bIBAJIM MHTHOUpPYIOIEe NeHCTBHE.

Takum oOpa3omM, HapacTaHHe OMOMAacChl pPacTeHHH omIpelesercs ITaM-
MOM HCIIOJIB3YEeMOro OuoImpenapara M COPTOBBIMH OCOOCHHOCTSIMH SUMEHS.
Copta HoBo# cenexuuu (Anapeit, Puck u JloOpblil) npu MHOKYJISALUHH CEMSH
pU30aTPUHOM JOCTOBEPHO YBEJIMUMBAIOT Ouomaccy pacTeHuit, copt Jlyu moio-
JKUTEIBHO OT3BIBAaeTCS Ha Omompemapatsl ¢iaaBobakTepuH u Omorutant. Ha mo-
CIeHUI TpemnapaTr MOJOXKHTEAbHO pearupoBanu Jlyu, Puck m doOpsiid, XoTs
copt AHapei, Ha000pOT, CHHXKaAN OHomaccy.

Urak, OuompenapaTsl MOTYT BO3AEHCTBOBAaTH Ha BCXOXECThb CEMSH, IpPH
3TOM XapaKTep MX BIHMSIHHUSA OMpeJeNseTcss BHAOM IpernapaTa, COPTOM SUMEHs,
a Tak)ke MOTOAHBIMH YCIOBHMSIMH B NEpHOJ IpopacTaHus sumeHs [baiipamos,
2001]. DTo moxaTBepxKIAETCS Pe3yJNbTaTaMH MHUKDPOIIOJEBEIX OMBITOB IO H3yde-
HUI0O WHOKYISNHWHM Ha pa3IUYHBIE COpTa SYMEHS, BEIpAI[MBaeMble Ha CBETJIO-
cepoil ecHO mouBe.

AHalmoru4Has COpTOBas 3aKOHOMEPHOCTh OT3BIBYMBOCTH COPTOB STUMEHS
MOJIydeHa IPH yITyYINIeHHH YCIOBUH a30THOTO NMHUTAHHS B Pe3ylbTaTe BHECEHHS
moJ ssYMeHb a30THOro ynoobpenus (tabmn. 1.2). Ha ¢oHe ¢ BHeceHMEM a30THOTO
ynoOpeHns WHOKYISHTH yBEIWYMBAIN BCXOXECTh CeMsSH copra AHApeH, He
u3MeHsn y copta JJoOperit u cHuxanu y copra Puck.

Taonuya 1.2. BnusHyue UHOKYJISIIMU U a30THOTO NMUTAHUS HA BCXOXKECTh
ceMsiH copToB siuMeHs, %. CpenHee 3a 3 roga

Bapuant Copt
Puck Jo6pbrii Anppeii

1. PK-don 1 (®1) 80 92 92
2. ®1 + puszoarpuu 90 95 93
3. @1 + ¢naBobakTepuH 90 95 93
4. N30PK - don 2 (P2) 89 94 92
5. @2 + puzoarpun 85 96 95
6. @2 + ¢pmaBodakTepuH 86 93 95
P, % ¢ 2,5

HCPyscopt 2,6

HCPysynobpenue 2,1

Haxomnenne Macchl pacTeHHH B MEPHOA BEreTalUu 3aBHCENO OT MHOTUX
(haxkTOpOB, cpeau KOTOPHIX 0co0oe 3HAUCHHE MPHHAIJIEKAIO YCIOBHSIM MHHE-
paTbHOTO MHUTAHUS, MOTOJHBIM yCJIOBHSIM, COPTOBBIM OCOOCHHOCTSIM KYJIBTYPHI.
ITepBrle nBa QakTOpa NIMPOKO OCBEIIEHB B JIUTEPAaType, HEMHOI'O JAaHHBIX II0
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3aBUCHUMOCTHU OT COpPTa U 3HAYUTCJIIbHO MCHBIIEC AAHHBIX O POJIM MHOKYJIAUUHU B
HaKOIJIeHUU OMoMacchl pacTeHHHl B 3aBUCHMOCTH OT COpPTa.

B a3y xymeHnuss MUHHManbpHOE KOTHYECTBO OMOMACCHl PaCTEHMs HaKarl-
JTUBAIU MPH HEJOCTAaTKe aTMOC(HEPHBIX OCAAKOB B YCIOBHUAX. BBIABICHBI TaKkxke
U COpPTOBBIE OCOOEHHOCTH sSUMeHs. B cpemnem, 3a 3 roma mpoBeIeHHs ONBITA
ycraHoBieHo (tabu. 1.3), uro Ha PK-done macca pacTeHHH sS9YMEHS Mano H3-
MEHsJIACh B 3aBUCUMOCTH OT COpTa, XOTA y copra AHapell oHa cpopMmupoOBa-
Jack K 3TO# (a3ze HECKOJIbKO MEHbIIE, YeM y APYrux. MHOKymsus pusoarpu-
HOM CEMSH BCEX COPTOB HE OTpa3uiach Ha IOKa3aTele MacChl PAacTeHHH IO
cpaBHeHUIO ¢ GoHOM (ochopHO-KATUHHBIX yAOOPEHUH, U TOABKO HMHOKYJISALHS
(hmaBobakTepuHOM Ha 3TOM (pOHE cmocOoOCTBOBANA €€ YBEIHYCHUIO.

Tabnuya 1.3. BrusHue MHOKYJISIUN U a30THOTO NMUTAaHUSI Ha MAaccy pacTeHHH siuMe-
2
Hs B (asy kymenus, r/m°. Cpenuee 3a 3 roaa

Bapuanr Copt
Puck Jo6psrit Amnppeit
1. PK- ¢on 1 (P1) 43,0 43,5 39,5
2. @1 + puzoarpun 43,7 43,0 39,0
3. @1 + ¢puaBobakTepuH 47,3 44,7 39,8
4. N30PK- don 2 (D2) 50,7 53,2 45,0
5. @2 + puzoarpus 57,3 55,8 51,5
6. ®2 + ¢aBobakTepUH 53,0 60,0 45,8

Brecenue mox sYMeHb a30THOTO yIOOpEHHS Ha BCEX COPTax 00ECHEedHIIo
Oonee MoOI[HOE pa3BUTHE pacTeHHH mo cpaBHeHHIO ¢ PK-ponom. Mcmons3ona-
HUE pU30arpuHa Ha copTax Puck u AHApeil, a Takke (aBoOakTepHHa Ha COPTE
Jo6psiii ciocoOOCTBOBAIO MHTCHCH(DHUKAIIMU MPOIeCCa HAKOMICHUS Macchl pac-
TEHUH STUMEHS 1O CPAaBHEHHIO C BAPHMAHTOM BHECEHHS MOJHOTO0 MHUHEPaIbHOTO
yaoOpeHus.

B ¢a3y TpyOxoBaHusa Macca pacTeHUIl AYMEHS MO CPABHEHMIO C KYyICHH-
eM Bo3pocna Oonee 4eM B 5 - 6 pa3, 3HaUCHHE €€ 10 roJaM NPOBEJEHUS OIBITA
0co0EHHO HEe pa3auYanach, XOTs W MPOCMATPHBAIOCh BO3AEHCTBHE MOTOTHBIX
ycnoBuii. Hampumep, B yCIOBHSAX ZOCTaTOYHOTO KOJIHUYECTBA OCAJKOB pPa3iu-
qus MeXJTy GpoHaMH ObUTH MeHee 3HAYMMBI, TOTJa KakK IIPU HEJOCTAaTKe O0CaJKOB
B ApyrHe rojbl OHU ObLIH Oo0Jiee BBIPAXKEHBI.

Macca pactenuii B ¢asy TpyoxoBanus Ha ¢pone PK Obuna paBHO# y cop-
ToB Puck u JloOpwIif, a y copTa AHApe# - OHa MEHbIIE, YTO CBI3aHO C COPTO-
BBIMH OCOOCHHOCTAMH KyIbTypbl (Tabn. 1.4). [IpumeHenue a3zoTHoro ymobpe-
HUSL Y BCEX COPTOB suMeHs obecrmeuniio Gosiee HHTEHCHBHOE HapacTaHHe Ouo-
Macchl ssuMeHs no cpaBHeHuio ¢ PK-ponom. B oty a3y macca pacrenuit Bcex
COpPTOB AYMECHSA HE€ HU3MCHAJNACh OT HHOKYJSALOUU CEMIH (bJ'laBOGaKTepI/IHOM Imo
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cpaBHeHuio ¢ PK-doHoMm u TonbKO mMcmonb3oBaHue puzoarpuHa Ha coprte [[o6-
pBIH BBI3BANO MOJIOKUTENBHBIA 3 pekT. Ha ¢poHe ¢ BHeceHHEM a30THOTO yI00-
pEHHs pU30arpuH YBEJIMYHI MAcCy pacTeHHH y copTa AHIpeH.

Taénuua 1.4. Macca pactenuii ssamens B ¢a3y TpyOKOBaHHUS B 3aBUCHMOCTH OT yC-
JIOBMI MUHEpAILHOro muTanus, r/M>. CpenHee 3a 3 roga

Bapuant Copr
Puck Jlo6pbrif Anppeit
1. PK- don 1 (@1) 307 310 258
2. ®1 + pusoarpun 298 365 247
3. @1 + ¢pmaBobakTepuH 290 295 257
4. N30PK - ¢on 2 (D2) 337 342 290
5. @2 + puzoarpun 302 327 335
6. ®2 + pnaBobakTepuH 305 340 302

B a3y kosomenus suMeHs B 3HAYUTEIbHON CTENEHHU IMPOSIBUIOCH BO3-
JelicTBUEe MOTOJHBIX YCJIOBUH Ha HaKOILIeHHE Macchl pacTteHui. B 1998 r. B pe-
3yJnbpTaTe OJarompUsATHBIX NMOTOAHBIX YCIOBHH Macca pacTeHuil B 2 - 3 pasa
HpeBbIlIalia aHAJTOTHYHBIE TOKAa3aTeNH, MOJYYeHHBIE B APyTHE ToJbl. JTO CBA-
3aHO ¢ TeM, 4To B 1997 u 1999 rr. ucneiTeiBasics AeUIUT aTMOCPEPHBIX OCal-
KOB NP IOBBIIICHHOH Temmepatype Bo3ayxa. OnHako, B OOJNBLUIMHCTBE Cly4Ya-
€B XapaKTep M3MEHEHHs MacChl paCTeHHH IO BapHaHTaM OIbITa OBUI OIM3KUM,
4YTO MO3BOJISIET pacCMaTpUBaTh UX 0000meHHO (Tabu. 1.5).

Taonuya 1.5. HaxomnneHne Macchl pacCTeHUN pa3iInYHBIMU COPTAaMU SYMEHA B (azy
KOJIOLICHHUS, /M

Bapnanr Copr
Puck Jo06psrit Amnppeit
1. PK- ¢on 1 (1) 578 598 615
2. ®1 + puzoarpux 722 710 668
3. @1 + ¢naBobakTepuH 725 673 615
4. N30PK - don 2 (D2) 780 758 695
5. @2 + pusoarpud 730 770 630
6. @2 + pnaBobakTepuH 730 740 715

B sty a3y macca pacTeHHil BceX COPTOB sUMeHs 0e3 BHECEHUS a30THOTO
ynoOpeHus Gbljla IPUMEPHO PaBHOW, OJHAKO, Y cOpTa PHCK OHAa HECKOJIBKO ycC-
Tynajia JpyruM copTaM. Y BCeX COPTOB, B Pe3yJbTaTe MHOKYJISLUH CEMSH PH-
30arpMHOM, Macca pacTEHUH sUMeHs 1o cpaBHeHHIO ¢ PK-poHoM yBennumiachk
B 1,25 - 1,20 pasa, cooTBeTcTBeHHO, Y copToB Puck um HoOpwrit us 1,09 pa3 y
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copta Anapeit. draBobakTepuH M3MEHSI 3TOT MokasaTteiab B 1,25 u 1,13 pas,
COOTBETCTBCHHO, TOJILKO y TEPBBIX ABYX copToB. Ha doHe ¢ BHeceHueM a3oT-
HOTO y)l06peHI/I$[ HH 'y OJHOI'0o Hu3 I/I3y'-[aeMbIX COPTOB AYMECHSA HE OTMCYCHO IIO-
JOXKHUTENbHOTO 3 (deKTa OT MHOKYISLHMH CEeMsSH pH30arpuHOM U (QuaBobakTe-
pUHOM.

CopToBasi peakuusi pacTeHHH HAa WHOKYJSIUIO OHOIpernapaTaMu MOATBEp-
KIAETCS pPe3yJbTaTaMHd MHKPOIOJICBOTO OMNbBITa C SPOBOM MIICHHUIICH, TPOBE-
JICHHOM Ha JEPHOBO-TOA30JHCTON CPEIHE-CYTIMHHUCTON MoYyBe B MOCKOBCKOM
ob6nactu [3aBanun, Bunorpanosa, 2000]. YcTaHOBIEHO, YTO OCHOBHOE BJIUSHHE
Ha HAaKOIIJICHHUC 6HOMaCCbl paCTeHI/Iﬁ OKa3bIBAJIM IIOTOAHBIC yCHOBI/Iﬂ u ypOBeHb
MHHEpaJbHOTrO MHUTaHUs, a Takxke coproBbie ocobenHocTu. Copt MpruHa Haka-
mauBai 6onpuryo 6uomaccy, dem Ilpuokckas. YBeTH4YeHHE 036l MHHEPAIbHO-
ro a3oTa MOYTH BO BCEX CIydYasiX yBEIUYMBAIO OMOMACCy, XOTS M B HEOJUHAKO-
BOW CTENEHU y HU3y4YaeMBIX COPTOB, MOCKONbKY I[Ipmokckas, xapakrepu3yercs
Ooybliel OT3BIBUMBOCTHIO Ha NpUMEHeHHE ynoOpeHwuit. HeOnarompusTHOE
BJIMSIHUE TIOTOJHBIX yCIOBHH (3acyXa) B HavyaJbHBIC CPOKH BEreTallu U B ¢asze
uBeteHus B 1998 r. ckaspiBamock Ha Guomacce 060X copToB B (a3bl TpyOKo-
BaHWs WM, B MEHbIue#l cremenu, uBeteHus. K ¢a3e MoiaouHoi cmemnoctu Hebia-
FONPUATHOE BO3JEHCTBUE 3aCyXM B 3HAUUTEIbHOW CTENEHM CTIIaXUBajJoCh. B
1996 u 1997 romsl 3HadueHUs Omomacchl pacTeHHH ObLIH ONU3KUMH. BrnusHme
HHOKYJISIIHU JUa30TpodaMi Ha HaKOIUIeHHe Omomacchl 3aBHCEN0 OT (oHa
a30THOTO mnuUTaHus. DraBoGakTepWH MOJOXKHUTEIBHO BO3JCHCTBOBAJI Ha J3TOT
nmoka3atenb Ha ¢poHe PK, a pusoarpun - Tobko Ha (HOHE MOJHOTO MUHEPAIBHO-
ro ynoopeuus. DdpdekT oT nmpuMeHeHus nua3zoTpodoB ObIT OoJee BBIPaXKEH B
¢da3y userenus, yeM B a3y TpyOKOBaHUS, MOCKOJIbKY a30TPHUKCALHUS B PU30-
cepe mocTuraeT MakKCMMyMa HMEHHO B 3TOT nepuon (puc. 1.2).

Tabnuya 1.6. lons xonoca B o0meit buomacce, B dhasy 1ereHus, %

Hpruna IIpuokckas
Bapunant 1996r | 1997r | 1998r | cpen- | 1996r | 1997r | 1998r | cpen-
HSIst HsIs
1.PK-don 243 | 27.8 | 269 | 263 | 263 | 279 | 28.6 | 27.6
2.PK+ PA 27,2 | 25,6 | 25,77 | 26,2 | 25,6 | 26,3 | 27,9 | 26.6
3.PK +®b 25,8 | 26,4 | 252 | 25,8 | 27,0 | 254 | 26,5 | 26,3
4.N30PK 233 | 25,1 | 26,3 | 26,0 | 26,8 | 27.2 | 27,5 | 272

5N30PK + PA | 245 | 27,3 | 263 | 249 | 244 | 273 | 284 | 26,7
6.N30PK + ®B | 22,3 | 24,6 | 23,9 | 23,6 | 243 | 23,0 | 256 | 243
7.N60PK 182 | 258 | 24,1 | 22,7 | 258 | 20,1 | 26,7 | 24,2
8.N60PK + PA | 24,0 | 26,3 | 252 | 252 | 26,9 | 243 | 29,1 | 268
9.N6OPK + ®B | 26,2 | 24,7 | 27,0 | 26,0 | 251 | 23,2 | 22,5 | 23,6
10.N90PK : 235 | 262 | 249 | 243 | 21,5 | 26,7 | 24,2
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Jlons KonocheB B OMOJIOTMYECKOM ypoxkae cnabo paznnyanach IO COpTaM;
y IIpuokckoif ee BeIWYMHA HECKOIHKO CHMIKAJIach NMPH YBEIHUYECHHH O3Bl MHU-
HEpPaJIbHOTO a30Ta. BEHIABICHO BIMSHUE NOTONHBIX YCIOBHI Ha COOTHOIIEHHE
KOJIOCEEB W BEreTATUBHBIX OPraHOB: B TOJBl C IOCTAaTOYHBIM YBIIA)KHCHUEM
yBeJIHYUBaNach O0Js CTeONs M JHcTheB. Jlois KoylockeB B oOumieil 6momacce B

(.’pasy OBECTCHUA HpaKTI/I‘{eCKI/I HE 3aBuUCEJIa OT HpI/IMeHeHI/Iﬂ I/IHOKyJ'IHHTOB (Ta6.]'[.
1.6).

Buosmaccea, r/nm”

23456789100
Bapuanre
o Tydcosanne O Uperesne = Moaowkas coeaocrs

Pucynox.1.2. BnusHue MHOKYJSLUM Ha HaKOIUIEHHE OMOMACCHl PACTEHHMSAMHM SIPOBOM
TIICHHIBI.

1 - PK, 2 - PK+puzoarpun, 3 - PK+dmaBobakrepun, 4 - N3OPK, 5 -
N3 OPK+puzoarpun, 6 - HKOOPK+dmnaBobaktepun, 7 - N60PK, 8 -
K60OPK-+puzoarpusn, 9 - U60PK-+dnaBobakrepun, 10 - N9OPK.

B ombiTe Ha cBeTno-cepoit necHoil mouse [ExoBa, 2001] moneBas Bcxo-
KECTh CEeMSAH SPOBOH NIIEHHIBl M3MEHANTACh KaK IOJ BIHSHUEM HHOKYISIUU
CeMSIH MTaMMaMH a30T(OUKCHPYIOIIUX MHUKPOOPTAHU3MOB, TaK U OT 103 MHHE-
panbHBIX ynoOpenuil. BHecenne MunepanbHOTO a3oTa B fo3ax 30, 60 u 90 xr/ra
no ¢ony PK cmocoGcTBOBano yBenM4eHUIO YUCIa PACTCHUH Ha €AMHHIE ILIO-
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maau. MakcuMalbHas MojeBas BCXO0XKECTh CEMSH OTMEUEeHa B BapHaHTax C
HHOKYJIALMEH ceMsH OuonpenaparamMu. BHeceHue MuHepaiabHOTo azora B (Hop-
Me ynoOpeHHH CcHUXamo 3QQPeKT OT HHOKYJISAIUH CEMSH SPOBOW MIISHHUIBI
KyIbTypaMu a30TQUKCHPYIOIMHUX MHKPOOPraHU3MOB. I10JI0XKHUTEIbHOE BIHSHUE
HHOKYJSIIMH IITaMMaM{ a30TQUKCHPYIOMHUX OakTepuil Ha BCXOXECTh CEMSH
JTydqIle NposiBUIOCH N0 pocdopHO-KanuiHOMY (HOHY YUIM NPH BHECEHHH MUHU-
MaJbHOU 10361 a3oTa 30 kr/ra Ha ¢poHe PK, B 3TOM ciaydae BBDKHBAEMOCTh pac-
TeHHUH moBeicuaach Ha 9,8 — 15,5%. C noBwlmeHreM 10361 a3ota 10 90 Kr/ra u
IpU UHOKYISALHM CEMSH Habirofanach TCHACHIUS CHHXKCHHS YHCIIa PaCTEHHH
Ha eJUHUIE TIOIMAIH.

VHOKyNALMA CeMsH ApOBOIl NIIEHHUIBI CIOCOOCTBOBaNA (OPMUPOBAHHIO
Gonpmiel aCCUMHIANMOHHOW MOBEPXHOCTH: TakK, B (a3y KyMEHHUS IUIOLAIb
JIMUCTOBOM MOBEPXHOCTH B BapHaHTaxX ¢ MHOKyJsnuei Ha poHe PK u NPK Oputa
Beime Ha 19,2 u 14,2%, B ¢a3y Bexoga B TpyOky Ha 3,8 u 8,9%, B ¢asy komno-
menus 5,7%, B ha3zy MmonoyHol crenoct Ha 6,0 u 6,3%.

buonpenaparsl yBenuuuiaum (GOTOCHMHTETHUYECKHH TOTEHIMANT MOCEBOB
sIpoBOH mmeHUnB Toabko Ha ¢poHe (PK) m MmuHMManbHOU n03B a3ota 30 Kr/ra,
YTO TOJIOXXKHUTENBHO CKA3aJI0Ch HA YACTOH MPOJYKTHBHOCTH (OTOCHHTE3A.

IMonoxurensHoe nelicTBue OGHONMpenapaToB HAa PACTCHHUS O3MMOH NIIEHH-
LBl TOJATBEPXKJAIOT TakXe maHHEIe, mosydeHHble Ha CeBepHoMm KaBkasze Ha
BBINEJIOUCHHOM uepHO3eMe [Pytop, 1999]. Ilpu cpeanem azotnom ¢one (N40)
HHOKYJISIHUS CEMSH O3MMOIl HIICHUIBI PU30arpHHOM ¥ (IaBOOAKTEPUHOM CIIO-
cobctBoBana (HOPMUPOBAHMIO MAKCHUMAJIbHOHN IUIOMIaJU JIMCTOBOI IOBEPXHO-
CTH M HaKOIUICHHUIO OOJblllero KonudecTBa OGuomacchel pactenuil. Ha done 6e3
ynoOpeHuil 1 Ha BBICOKOM (oHE a30THBIX ynoOpenuit (80 kr/ra n.B.) MHOKYJISA-
ousl CeMSH O03MMOIl HIIEHUIB a30TGHUKCHpYONUMH OHoIpenapaTaMy pU30ar-
puH ¥ ¢QraBoOaKTEepUH HE OKa3bplBaja CYNIECTBEHHOTO BIHSHHS Ha (GopmMupoBa-
HUe IJIOINAJM JINCTOBOHW NMOBEPXHOCTH M HAaKOIUIEHHE CyXoil OmoMmacchl pacre-
HHU.

B MukpomosieBOM ONBITE OIEHUBANU JAEHCTBHE HHOKYISIHH CEMSH S4-
MEHs B 3aBUCHUMOCTH OT IUIOJOPOJHUs CBEeTIO-cepoil necHoil moussl. [loka3aHo,
YTO TOJIeBasi BCXOXECTh CeMsH M3MeHsutack oT 75 no 99% (tabun. 1.7). Jlanusble
HCCIEeJOBAHUH CBHUJETENbCTBYIOT, UYTO OCHOBHOE BO3J€HCTBHE Ha NMpopacTaHue
CceMsSH OKa3bIBAlOT CIydaiHbIe (DAKTOPBHI B OMBITE, CPEJU KOTOPBIX, BEPOATHO,
3HAYHUTENbHAS PONb IPUHAMICKHUT (U3MOIOTHUYECKHM MapaMeTpaM CeMsH, a
TakKe MOTOJHBIM ycJIOoBUsAM. Ha momto ciydaitHeix gakropoB B 1998 r. mpuxo-
nunoch 47%, B 1999 r.- 40,1% u 32% B 2000 r. Ponp ¢akTopa miaomopoaus
MOYBEI B YCIOBHUSAX ONTHUMAJBHBIX ITOTOAHBIX yCJIOBHH OblTa KpaifHe Mana- 3%,
npy HeOJaronpusTHBIX HOTOXHBIX ycioBHAX 1999 m 2000rr. posbp ypoBHS
MJI0A0POAHS MOUBBl BO3pACTadl COOTBETCTBEHHO A0 11 1 29%.
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HelicTBue ynoOpeHHH W WHOKYJSIMH 3aBUCENO OT MOTOJIHBIX YCIOBUU
BereTanMoHHoro mepuoaa. OHO 0oJiee 3HAUMMO MPU ONTHMAIBHBIX YCIOBHUIX
MOrOABl M CHIDKAETCS MPH HMX yXYANIEHHH. Bo Bce oAbl CYIIECTBEHHA JOJA
BIUSHUS B3aMMOJEHCTBUsI ()OHA MUHEPAJbHOTO U YPOBHS IUIOAOPOAHS IOYBHI:
B 1998 r.- 29%, B 1999 1. 41% u 23% B 2000 1.

[Ipu onTUMaNBHBIX MOTOOHBIX yCIOBUSIX 1998 T. momeBas BCXOXECTh ce-
MSH SYMEHS, MPAaKTHYECKH, HE 3aBHCENa OT yPOBHS IMIOAOPOIUS TOYBHI M CO-
CTaBJslIa Ha HU3KoIJIonopoaHoi nmouBe 88%, Ha cpexHeit - 85% u 87% Ha BbI-
cokomnogoponHoi. Ha 1 mouBe OmompenapaTsl Ha BCXOKECTh CEMSH SUMCHS HE
Bnusiid. Ha 2 mouBe moseBas BCXOXKECTh CHIKanach oT drnaBobakTepuHa Ha
¢oune NPK, To ke caMmoe 0OTMEUeHO 1 Ha BBICOKOTIIIO0POJHOM MOYBE AJIsl pU30arpuHa.

Taonuua 1.7. VI3MeHEeHHUE MTOJEBON BCXOXKECTH CEMSH SYMEHS B 3aBUCHMOCTH OT
OuonpenapaToB ¥ YPOBHS IUIOJAOPOAUS MOUBKI, %o

[Tousa Bapuant 1998 . | 1999 r. | 2000 . | CpenH.
1.PK - ponl (D1) 87 92 87 87
2.®U-puzoarpux 84 97 97 93

1 3.®1 +dnasobakTepun 87 90 81 86
Huskonmo- | 4 N30PK - don 2 (D2) 93 97 73 88
flopoats 5.®2+pusoarpun 87 98 99 95

6.02+dnaBobakrepuH 87 98 91 92
7.N60PK 93 93 87 91
1.PK - donl (D1) 92 99 81 91
2.®1+pusoarpux 88 90 84 87

2 3.®1 +¢paaBobakTepun 88 99 79 89
Cpennenno- | 4 NoOPK-Qon 2 (D2) 90 92 77 86
AoponHast 5.02+pusoarpun 82 88 79 83

6.02+dnaBobakTepuH 75 93 81 83
7.N60PK 83 87 73 81
1.PK - ponl (D1) 86 94 74 85
2.®1+puzoarpun 84 90 78 84

3 3 .®1+dnaBobakrepun 80 90 73 81
Bricokomo- | 4 N30PK - don 2 (D2) 96 95 81 91
floporHas 5.®2+pu3oarpun 86 90 77 84

6.D2+(naBobakTepUH 88 89 79 85
7.N60PK 89 93 79 87
P.% 34 2,3 42
HCPo3 8,5 6/1 9,6
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Tabnuya 1.8. Haxomnenue 6uomMacchl pacTeHUM sUMEHs B a3y KyIICHUs, T/COCYT

Ilousa Bapuant 1998 r. | 1999 1. | 2000 r. | Cpens.
1.PK - pou 1 (D1) 1,81 1,04 1,92 1,59
2.®1+pusoarpun 2,10 1,04 2,00 1,71

1 3.®1 +dmaBobakTepun 2,10 1,00 2,10 1,73
Huskonno- | 4 N30PK - ¢on 2 (D2) 2,20 1,07 2,30 1,86
Aoponmast 5.®2+pu3oarpun 2,12 1,35 2,33 1,94

6.02+¢pnaBobakTepuH 2,25 1,27 2,25 1,92
7.N60PK 2,38 1,93 2,40 2,24
1.PK - doul (®1) 1,98 1,62 2,08 1,89
2.@1+puzoarpun 2,22 1,38 2,35 1,98

2 3 .01 +dnaBobakTepun 1,87 2,00 2,31 2,06
Cpennenio- | 4 N30OPK - ¢on 2 (D2) 2,35 1,42 2,58 2,12
AopojHasn 5.®2+puszoarpun 2,75 1,58 2,58 2,30

6.D2+¢naBodakTepuH 2,30 1,34 2,49 2,04
7.N60PK 2,38 1,70 2,71 2,26
1.PK - don 1 (D1) 2,56 1,46 2,42 2,15
2.@1+puzoarpun 3,03 1,52 2,42 2,32

3 3.®1 +pnaBobakTepun 3,26 1,67 2,58 2,50
Boicokomo- | 4 N30OPK - don 2 (D2) 2,85 1,97 2,69 2,50
AopojHasn 5.02+puzoarpun 2,62 1,41 2,85 2,29

6.02+dpnaBobakTepun 2,56 1,53 2,91 2,33
7.N60PK 2,99 1,70 2,92 2,54

H3BecTHO, uTO BHEmHHE (AKTOPHI XKU3HH PACTEHUH OKa3bIBAIOT 3HAUU-
TEeIbHOE BO3JAEHCTBME HAa POCT M Pa3BUTHE pacTeHUi B mepuon Bereranuu. On-
HUM W3 MOKa3aTeieil, oTpaxxalomuX 3TOT MpoLecc, CIYKHUT 3HAUCHHE HaKOIIe-
HUsl OMoOMacchl pacTeHUN sUMeHs B KiiodeBble (a3l pasButus. Ciexyer oTMme-
THTH TOT (aKkT, YTO HAKOIUICHHE MacChl PaCTEHHH BO Bce HcclienyeMble (as3sl
(kymeHnue, TpyOKOBaHHME, KOJOIICHHE ¥ MOJHYI CIIEJOCTh) B 3HAYMTEIbHOM
CTEMEHU 3aBUCEN0 OT MOTOIHBIX YCIOBUN BET€TAllMOHHOIO MEpPUOAA.

B ¢asy xymeHus MHHUManbHOE 3HaYEHHE MacChl pacTeHHUil OBLIO MOIy-
YeHO B 3acyuuiuBbid 1999 r., koraa pe3kuilt HEJOCTATOK OCAAKOB, MPAKTUUYECKH,
B TEUYEHHE BCETO BEreTAllMOHHOTO MEPHOJa OTPHIATENbHO OTPA3UICS HAa POCTE
pactennii (tabm. 1.8).

B OGnarompusTHOM MO MOTOAHBIM yciaoBusAM 1998 r. pacteHus B ¢asy
KYLIIEHUs] HMeIU MaKcuMmanbHOe 3HaueHHe Ouomaccol. B 2000 r. HakomieHue
OrnomMacchl MpHUOIMKAIOCh K AHAJIOTHYHOMY ToKa3atento ausg 1998 rona.

B ¢a3y TpyOkoBaHMA pa3nuuus MO TogaM MPOBEACHHS OMBITA OBLIH BBI-
pakKeHbl B MEHbIICH CTENeHH, B OTIUYME OT npeasiayuieit gpassl. OnHako, B 3a-
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cynutuBoM 1999 1. Bce xe Macca pacTeHHH Obla HECKONIBKO MEHbBIIE, YeM B
IpyTHe TOJBl HccienoBanuil (tadbm. 1.9).

Tabnuya 1.9. Haxomnenue 6uomaccel suMeHs B a3y TpyOKoBaHHA, T/coCcya

IMouBa Bapuant 1998 . | 1999 1. | 2000 r. | CpenH.
1.PK - pon 1 (D1) 9,8 9,8 13,6 11,1
2.®1+pusoarpur 11,5 7,7 16,9 12,0

1 3.®1 +draBobakTepuH 10,3 7,7 16,6 11,5
Huskomnuto- 4.N30PK - ¢on 2 (d2) 12,8 11,8 17,8 14,1
AopoaHast 5.02+pusoarpux 12,7 12,5 19,2 14,8

6.02+dnaBobakTepHH 12,9 11,8 17,3 14,0
7.N60PK 12,2 16,7 16,9 15,3
1 .PK-¢ou 1 (D1) 10,2 13,9 14,2 12,8
2.®1+pusoarpun 10,5 13,9 14,2 12,9

2 3.®1 +¢pnaBobakTepun 10,4 13,2 15,3 13,0
Cpennenno- | 4 N30PK - ¢on 2 (D2) 12,8 13,9 18,8 15,1
AopoaHast 5.D2+puzoarpun 11,6 13,9 15,2 13,6

6.02+dnaBobakTepuH 12,5 12,5 16,4 13,8
7.N60PK 14,7 15,9 17,5 16,0
1.PK - ¢ou 1 (D1) 12,5 13,2 14,7 13,5
2.®1+pusoarpun 12,4 12,5 18,0 14,3

3 3 .®1+¢pnaBobakrepunr 11,5 13,2 17,2 14,0
Bricoxomto- | 4 N30PK - ¢on 2 (D2) 12,9 16,7 20,4 16,7
Aopojuas 5.02+pusoarpun 13,8 13,9 20,4 16,1

6.02+dnaBobakrepun 14,6 15,2 194 16,4
7.N60PK 16,4 16,7 17,3 16,8

HanGonee oTueTnnBo BO3AEHCTBHE MOTOAHBIX YCIOBHH BETeTal[HOHHOTO
nepuosia MposiBUIOCH B a3y kosomeHus saumeHs (tabu. 1.10). B stot nmepuon,
KOTJa BereTaTHBHAs Macca JOCTUrala MaKCUMAaJIbHOTO Pa3BUTHs, BO3JAeHcTBHE
IOTOJHBIX YCIIOBUH, B IEpPUOJ] OT TPyOKOBaHMS A0 KOJIOLIEHHS OCOOEHHO 3Ha-
yuMo. Hamu naHHBIE OTYETIMBO MOKA3bIBAIOT MPOSIBIEHUE 3TON 3aKOHOMEPHO-
ctu. Ilpu oTHOCHTENBHO ONATONPHUATHBIX AN STUYMEHS NMOTOAHBIX yCIOBHSX Be-
retaimoHHoro nepuonaa 1998 r. pactenus chopMUpOBaIH MaKCHMAJIbHYIO Hal-
3eMHYI0 MacCy M3 BCeX I'OJI0B OIBITa, KOTOpas cocTasysiia 35-53 1/ cocyn.

IIpu HemocTaTke aTMOChEPHBIX OCAJKOB B BereTalMOHHBIH mepuox 1999
r. Macca pacTeHHH B (a3y KOJOIIEHHs Obl1a CyI[EeCTBEHHO MEHbIIE MPEJbIay-
mero roxa Ha 15-30 r/cocyn. IlpumepHO Ta XK€ 3aKOHOMEPHOCTh XapaKTepHa U
i 2000 1., Korga HEJOCTATOK OCAaJKOB B OTACIBHBIH MEPHOJ BEreTalHH OT-
pHUIaTENBHO CKa3alcs Ha HaKOIUICHHH OMOMACCH SUMEHS, KOTOpas COCTaBIsIA
ot 14 o 26 r/cocyn.
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Hapsiny ¢ BiusiHMEM MOTOAHBIX YCIOBHUN BETETAI[MOHHOTO TNEPHOAA, yC-
J0BUS MHHEPAJIbHOTO NMHTAHHUS TakKe OKa3aldW BIMSHHE Ha HAKOIJIEHHE OWo-
MaccChl pacTeHHH suUMeHs 1o ¢a3am Beretanuu. OHa yBenwdHBanach Bo Bce da-
3pl BEreTallMd SYMEHs IIPH BHECEHHUM a30THOTO yAOOPEHHS, MOCKOJIbKY, NpH
JOCTaTOYHOM COJIep)KaHUM B nouyBe (ocdopa M Kaiaus, 3TOT IJIEMEHT OKa3bIBa-
€T MpeBaNupylollee Bo3AeHCTBUE HA 31aKOBbIE KYJIbTYPHI.

Taénuya /./” . HakonieHue 6uomacchl pacTeHuil B Gpa3y KOJOIMICHHS TIMEHS,

r/cocyn
IToyBa Bapuant 1998 r. | 1999 r. | 2000 r. | CpenH.

1.PK- ¢ou 1 (@1) 35,6 14,6 14,1 21,4

2.0 1+pusoarpun 38,3 18,2 19,6 25,4

1 3.®1 +dmaBobakTepuH 37,6 20,1 18,0 25,2
Huskonaono- | 4 N3OPK - ¢on 2 (D2) 43,2 20,1 19,5 27,6
poanast 5.®2+puzoarpud 44.8 17,3 19,6 27,2
6.02+¢pnaBobakTepur 435 20,1 20,6 28,1

7.N60PK 42,9 27,4 22,3 30,9

1.PK - poul (1) 38,6 16,7 16,2 23,7
2.®1+pusoarpux 48,5 20,1 16,3 28,3

2 3 .01 +dnaBobakrepun 48,4 20,1 19,6 29,4
Cpeanenaono- | 4 N30PK - ¢pon 2 (D2) 52,2 18,7 19,2 30,0
poiHasn 5.®2+puzoarpud 46,4 19,9 21,6 29,3
6.02+dpnaBobakTepuH 43,4 27,7 22,2 31,1

7.N60PK 52,9 27,7 21,3 34,0

1.PK - pon 1 (D1) 35,6 15,2 18,4 23,1
2.®1+pusoarpun 37,0 20,2 24,9 27,4

3 3.®1 +dmaBodakTepuH 32,5 26,3 26,2 28,3
Bricoxomno- | 4 N30PK - don 2 (D2) 39,3 16,0 26,8 27,4
Aopoanast 5.02+pusoarpun 34,6 21,5 26,2 27,4
6.02+dpnaBobakTepuH 32,3 27,7 24,9 28,3

7.N60PK 37,1 29,2 23,2 29,9

H3MeHeHHne ypoBHsS NIOAOPOAUS IMOYBBI TAK)KE CKa3aloCh Ha Macce pac-
TEHHH sUMeHs B uccienyemsble ¢aspl. Kak nmpaBuino, H3MeHeHHUE yPOBHS IIIONO0-
poaMs OT HU3KOrO CO CPEJHEro IMOJOKHMTEJIbHO OTPa3HIOCh Ha HAKONJIEHUU
OuoMacchl SYMEHs, NalbHEHIIMA POCT IUIOJOPOJUsS IHOUYBBI cliabo OTpaxacs
Ha HaKOIUIEHHH CYXOTO BEIECTBA.

OmHako NIpHW W3YYEHHH BIUSHUSA OHOIpENapaToB Ha pacTEHHUs, BaXXHO
ONpPENEeIUTh UX POJb B HAKOIJICHUN OMOMAcChl B 3aBUCHMOCTH OT YPOBHS ILIO-
JOPOJUS MOYBBI U NOrOJHBIX YCIOBUH.

B ontumansrom 1998 r. mHOKyIALMSA CEMSH PU30arpMHOM Ha IIOYBE CO
CpeJHHM YPOBHEM IIOJOPOAHS O0OECIEeUMIIO TEHIEHLHI0O K 0Ooyiee BBICOKOMY
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HAKOIJICHUIO MAacChl PACTEHHMH HauMHAas K (a3e KOJOIIEHHS U ITO COXPaHHUIOCH
0 yOOpKH.

B rox ¢ pe3kuM HEIOCTAaTKOM aTMOC(EPHBIX 0CagKOB 10 (a3l KoJoIIe-
Hus OoJee WHTEHCHBHOE HAaKOIJIEHHEe OMOMAacChl MPOMCXOIMIO Ha MOYBAX CO
CpeIHUM W BBICOKHM YpPOBHEM Iopoponanus. HaunmHas ¢ KOJTOMEHHS IIPH BHICO-
KOM YpOBHE IIJIOJOPOJHUS, BEPOSITHO, OoJiee pa3BUTHIE PAaCTEHUs, CUIbHEE CTpa-
JaJd¥ W3-3a HEJOCTaTKa BJIATM M TEMIIBl HAKOIUICHUS Macchl 3aMeMIsLIMCh, 00-
JIee MHTEHCUBHO 3TOT IPOLECC NPOTEKal Ha IOYBE CO CPEIHUM YPOBHEM ILIO-
JOpOaHs.

B 2000 r., xapakTepu3yoIIUMCs HEYCTOHYUBBIM XapaKTEpOM YBIAKHE-
HUsl B MEPHUOJ Bereranuu, 6ojiee HHTEHCUBHOE HAaKOIUIEHHE OMOMAacChl SUMEHS
MPOUCXOJUIO HA MOYBE C NMOBBIIIEHHBIM YPOBHEM ILIOZOPOAHS.

IIpu ucnosbp3oBanuu QuaBobakTepuHa HapacTaHue Ouomaccel B Oiaro-
npustHoM 1999 r. Gosee HHTEHCHUBHO HPOXOAMJIO HauWHas ¢ (asbl TpyOKOBa-
HUS HA TOYBE CO CPEJHMM YPOBHEM IUIOJOPOAMS M TOJBKO K KOHIy BETeTal[uu
3HA4YeHHUs OMOMacchl Ha cpeJHel m 6oraToil mouBe BHIPABHUBAIOTCS.

B 1999 r. ¢ pe3kuM HEZOCTaTKOM aTMOC(EPHBIX 0CaAKOB 10 (a3bl KOJIO0-
meHus: 00Jle MHTEHCHBHBIM NMPHUPOCT MACCHl PACTEHUIl sSTYMEHS MPOMCXOJUI Ha
IIOYBE C BBICOKMM YPOBHEM ILIOZOPOAMS, OJHAKO, HaYWHAS C (a3l KOJOMIECHUS
ee 3Ha4YeHHs 1Mo OeXHOW M cpellHel Mmo4yBax BBHIPABHUBAIOTCA M IPEBHIIAIOT 0O-
raTyto nousy. CBsi3aHO 3TO, BUJUMO, C TeM, Oojiee pa3BUTbIE PACTEHHUs Ha BbI-
COKOIIJIOJOPOJAHON IOYBE B Hadalle BEreTallMd Ha 3aBepUIAIONMX >Tamax B
OonbpuIel CTEMEHU cTpajany oT AepuuuTa aTMOCHEpPHBIX OCATKOB.

IIpu HeycToilunBOM yBnaxxHeHuu pacteHuil B 2000 r. B TeueHue Bcel Be-
reTalluy pacTeHUH HaKOIUIEHHE MX OMOMAacChl MPH UHOKYISALUU CEMSAH SUMEHS
¢1aBOOAKTEpPHHOM MPOUCXOAMIO HAa BHICOKOIIIOZOPOIHOM MOYBE.

ITockombKy, B IIeIOM XapakTep BO3JAEHCTBHS OMONpenapaToB Ha HapacTa-
HHe OMOMAacChHl pacTeHHMH II0 TOJAaM MPOBEACHHS OINBITa COBIIaAall, MPOBEACHA
OIICHKA BIIMSHUS Pa3IUIHBIX HHOKYJISHTOB Ha HapacTaHHe OMOMAcCHl pacTeHHI
SYMEHs B cpeaHeM 3a Tpu roja (puc. 1.3). Ha GenHoit mouBe neiicTBue Guompe-
mapaTtoB Ha IEPBBIX dTalax BErerayuu COOTBETCTBOBAJIO BJIUSAHUIO MHUHEpaAJb-
HOTO a30THOTO yJOOpeHHs, a B MO3AHHUII MEepHOJ BEreTalid MMeJ0 HEKOTOpOeE,
XOTA M HE JOCTOBEPHOE, MPEUMYIIECTBO a30THOTO yA00peHus.

Ha mouBe co cpefHHM ypOBHEM ILIOZOPOAHS X0 (a3l KOJOMIEHUS HKBU-
BAJIGHTHOCTb JIEHCTBUS a30THOI'0 yHOOpeHUs M OHOIpenapaToB COXpaHsIachk, B
a3y moNHOM cHenocTH PaBHOLEGHHYI0 Maccy c(pOpPMUPOBAJIM PACTEHUS Ha Ba-
puante ¢ ¢raBoOAKTEPUHOM M a30THBIM yaoOpeHHeM, 3ppeKTUBHOCTH pH30ar-
pUHA HECKOJNBKO yCTymaja HM.

IIpu BBIpamuMBaHMYM pPAacTEHHH Ha BBICOKOIUIOJOPOJHOM MOYBE XapakTep
HAKOIIJIICHUA 61/IOMaCCbI AYMCHS B TCUCHUE BCCro mnepuona BErerauuu Mmpu MUC-
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MOJIb30BaHUM OMompenapatoB (pu3oarpuH U ¢aaBoOakTepuH) ObLI DKBUBAJEH-
TEH BHECEHUIO I0J KyJIbTYpy a30THOIO yHOOpeHHUs.
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Pucynok 1.3. JluHamMuKa HaKOIUIEHUS OMOMAacchl PacTCHHH SYMEHS B 3aBHCHU-
MOCTHU OT MHOKYJISILIMU U YPOBHS I1o0opous noussl. CpesnHee 3a 3 roja.
1 - HE3KOE, 2 - cpenHee, 3 - BrIcokoe, K - don PK, PA - puzoarpun, @b - pnaBobak-
TepuH, N - a3oT Ha ¢one PK.

DpGHeKTUBHOCTh NEHCTBUS Ha pPAacCTCHHS HHOKYIAIMU OWompemapaTaMu
NOATBECPKAACTCA TAKKE B UCCICAOBAHUAX BBINNOJIHCHHBIX APYIMMHU aBTOPaMHM.

Ilpu u3ydeHHM WHOKYIAIMH CEMsSH suMeHs puszoarpuHoM [Kypenkopa
C.B., TabanenkoBa, 2000] copra Aunapeit u [JuHa MoJIOXKUTEIBHO pearupoBain
Ha MHOKYJALUIO. DP(PEeKT AocTUrajcs, TIaBHBIM 00pa3oM, 3a CUeT CTUMYJIHPO-
BaHUSI POCTOBBIX MPOIECCOB: YBEIUUYCHHUS JINCTOBOW MOBEPXHOCTH, KOJIUUYECTBA
00IHUX U MPOAYKTHUBHBIX MOOETOB, MOBBIIMICHUS KOHIEHTpAanuu (HOTOCHHTETH-
4YeCKMX MUTMEeHTOB. J[eifiCTBHe pH30arpMHa Ha PACTEHHS IMPOCIEKUBAIOCH Ha
MPOTSIKCHUH BCEro IMmepuoja Bereranuu. [IpuMmeHeHme OuompemapaTta puzoar-
PUH HUBEJIHPOBAIO ACHCTBHEC HEONIArOMPUATHBIX MOTOIHBIX (AaKTOPOB, B YaCT-
HOCTHU B YCJIIOBUAX HECAOCTATOYHOI'O YBJIAXXHCHHUA HWHOKYJIALOUA CCEMSIH CHOCOG-
cTBoBasia HOPMHUPOBAHUIO BHICOKOTO ypoxXas 3epHa.

B moneBom ombiTe Ha TeMHO-cepoii ecHOH mouBe [Kpyros, 1999] moka-
3aHO, YTO PU30ArPHH YCHUJIWBAI HapacTaHWe OHOMACCHI SYMEHsS, 3TO MPOSABIS-
ercs HaunHas ¢ (as3el KYNEHHs, U COXPAHSETCS B MOCIEAYION[HE IMEPUOJIBI:
TpyOKOBaHUE W KOJOIICHHUE.
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Hccaenys HakoIUIEHHE MacChl PacTeHHH B CMEIIAaHHOM IIOCEBE SIPOBOM
NIOIEHHOBI W TOpoXa Ha JEepHOBO-NMOA30JHMCTON mouBe [3aBanuH, [lachiHKOB,
Jlekomues, 2003] GblIO YCTaHOBIEHO, YTO HPH BHECEHUH a30THOTO yIOOpeHUs,
HE3aBUCHMO OT MHOKYJSALMHM M BHJA II0CEBa, Bo3pacraja cyxas Mmacca obeux
KynsTyp (tabdm. 1.11).

Taonuya 1.11. Jlunamuka HaKOIUIEHUs OMOMAacChl IO (a3aM BereTaluu,
T cyxoro BemecTBa Ha 100 pactennii. Cpennee 3a 3 rona

Bapuant No | N30 N60
KyIICHHE MUICHMI[bI / HA4aJl0 POCTa U BETBJICHHE NOOETrOB ropoxa
1. [Mmrennma 36,1 42,1 52,7
2. [Mmenunna + pusoarpux 40,2 45,8 50,2
3. T'opox 57,6 64,6 71,7
4. T'opox + puzotopdhun 52,4 64,6 71,7
5 . ITmenuna + 'opox 104,7 109,9 129,6
6 . (ITmennua + puzoarpun) + [opox 115,5 125,8 158,1
7 . NMwennna + (I'opox + pu3otopdun) 107,6 116,1 157,9
8 . (ITmenmma+pmsoarpun)+(I'opox-+pmsoropdun) | 112,8 135,0 150,6
TpyOKOBaHUE MIIEHHIb! / Ha4Yal0 OyTOHM3AIMU ropoxa
1. [Tmenuma 79,9 104,6 115,3
2. INmenuna + puzoarpux 90,3 113,9 125,2
3. Topox 126,1 149,6 191,8
4. Topox + pusoropdun 104,9 160,1 188,3
5* . IMmennna + 'opox 206,5 282,7' 314,7
6* . (Ilmennua + puzoarpun) + 'opox 250,0 295,6 345,4
7*. IMmennna + (F'opox + puzoTopduH) 253,2 287.,8 338,9
8* . (Mwennna+puzoarpun)+(I opox+puzotopdun)| 263,2 295,7 317,7
IBeTenue

1. [MTmenwua 110,1 142,5 149,3
2. [Murenuna + puzoarpur 131,5 146,2 182,1
3. I'opox 176,8 201,8 251,5
4. Topox + puzoropdhun 175,7 208,4 278,0
5*. INmennua + 'opox 335,2 369,2 414,7
6*. (ITennna + pusoarpun) + 'opox 342,2 4253 502,2
7*. INmenuna + (F'opox + puzoToppun) 343,0 378,7 505.4
8*, (IMmennua+puszoarpun)+(lopox+puzoroppun) | 345,6 458,7 482,6

*[IpuMeuanue: o0Las Macca KyJIbTyp

Tak BHecenne N30 0 moceBa yBEJIHYHUIIO HAKOIUIEHHE CYyXOWH MaccChl U3y-
YaeMBIX KyJIbTYp B a3y KyIICHHS IO CpaBHCHHIO ¢ pOHOM 0Oe3 a3oTa B Cpel-
HeMm Ha 11,9%, N60 - 35,8%; B da3y tpyOkoBanus - Ha 22,9% u 40,9%; B dazy
uBeteHuss - Ha 18,9% u 41,1% cooTBeTcTBeHHO. BhlpanmuBanue MUOIEHUIB U
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ropoxa B CMEHNIAHHOM IOCEBE MO CPAaBHEHMIO C UX MOHOIOCEBAMH BO BCE (ha3bl
BeTETAllMH YBEIHWYMIIO HAKOILUIEHUWE o0Imeil cyxoil maccwl pacteHuid. Mcmomb3o-
BaHHE COOTBETCTBYIONINX a30TOHKCHPYIOMUX MpenapaToB MOBBIIIANO HAKOM-
JIEHHE MAacChl MIIEHUIE B MOHO M y 00€MX M3y4aeMBIX KYJIbTYp - B CMENIaHHBIX
moceBax. He3aBHCHUMO OT BHJa IOCeBa M YPOBHsS a30THOTO IHUTAHUS NPU HHO-
KYJALIUN CeMsSH MOHOIIOCEBAa ropoxa BO3pacTallo HaKoIUleHHe OGuomacchl B da-
3y nBeteHusd. HeszaBucuMo OT ypoBHsS a30THOrO NMUTaHMS Haubojee BHICOKHE
TeMIBl HapacTaHHS MacChl M3yYaeMBIX KyJIbTyp OBIIM B TEPHOJ KyIIEHUE -
TpyOKoBaHMe (NMIIEHUIa) ¥ HAYallo POCTA U BETBICHUS MOOEroB - OyTOHH3AIMS

(ropox).

Taonuya 1.12. CooTHOIEHHE OMOMACCHl N3yYaeMbIX KYJIbTyp IO (pazaM BereTauuw,
%. Cpennee 3a 3 roga

BapuanTt ’ NO ‘ N30 ‘ N60
KyIIEHHE MIIECHHUIBI - HAYaj0 POCTa M BETBICHHE ITOOETOB ropoxa
5. Muenuna + Fopox 43,4/56,6* | 43,4/56,6 | 41,2/58,8
6. (Muennua + pusoarpun) + Fopox 44,9/55,1 | 40,9/59,1 | 41,2/58,8
7. Mmenuna + (Copox + puzoTopdun) 43,7/56,3 | 44,2/55,8 | 42,7/57,3
8. (ITwennua+puszoarpun)+(Fopox+pusotopdun) | 44,9/55,1 | 41,2/58,8 | 42,0/58,0
TpyOKOBaHHE TIICHUIB - HA4aio OyTOHHU3ALUHN TOpOXa
5. Mmenuua + Copox 53,3/46,7 | 39,2/60,8 | 40,3/59,7
6. (Imennna + pusoarpun) + I'opox 50,5/49,5 | 43,8/56,2 | 42,4/57,6
7. Mennua + (Fopox + pusoropdun) 46,1/53,9 | 43,4/56,6 | 43,0/57,0
8. (Mwenunua+pusoarpun)+(Topox+pusoropdun) | 46,0/54,0 | 44,5/55,5 | 44,4/55,6
IlBeTeHnne
5. Mwennua + Topox 42,5/57,5 | 43,6/56,4 | 41,6/58,4
6. (Iwenuua + pusoarpun) + F'opox 43,9/56,1 | 42,3/57,7 | 41/5/58/5
7. Imennna + (Copox + pusoTopdun) 40,9/59,1 | 42,3/57,7 | 42/6/57/4
8. (IMmenuna+puzoarpun)+(Fopox-+pusoropdun) | 43.3/56,7 | 40,4/59,6 | 38/2/61/8

*[IpuMedaHne: YUCINTENb- MIICHNUIA, 3HAMEHATEIb-TOPOX.

CymiecTBeHHOE BIHMSHHE Ha BEIMYMHY OMOMAaccChH o (azaM BeTeTaluu
OKa3aJli yCJIOBHS yBJIQKHEHUsS B IIEPHOJ] Bereranuu. MakcuMalbHbIE 3HAYSHUS
MacCChI paCTeHI/Iﬁ ﬂpOBOﬁ NUICHUIBI OTMEYEHBI B I'0Jl C paABHOMEPHBIM BbINaAC-
HueM ocankoB (2000 r.) ¥ MOBBIIIEHHON MO CPaBHEHHIO CO CPEAHEMHOIOJET-
Hell TeMIepaTypoil Bo3ayxa, a y ropoxa B 3TOT roJi OblJI0O MHHMMalbHOE HaKo-
IJIeHHe OHoMacchl, YTO, BO3MOXKHO, CBS3aHO C Pa3IMYHOW peakuuend uzydae-
MBIX KYJbTYp Ha Iepernaji TeMIepaTyp B TEUEHHE CYTOK.

VY 6060B0if KyIbTYypsl MaKCHMaJIbHbIE 3HAUYEHUS MACCHl IOJYUYEHEl B TOX C
M30BITOYHBIM yBIQXHEeHUEM (1998 T.).
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Jounst mueHunsl B obmieil Macce cMecH HE3aBHCHUMO OT YPOBHS a30THOTO
NUTAaHUS U UHOKYJISILUU CEMSH KOMIOHEHTOB B ()a3bl KyUIEHUS U TPyOKOBaHUA
coctaBusna 42,4 - 49,0%, ropoxa B atu nepuoas 51,0 - 57,6% cooTBeTCTBEH-
HO (Tabn. 1.12). B a3y nBeTeHHS OTMEUEHO CHHIKEHHE NOJH 3JaKOBOTO KOM-
noHeHTa B obmei 0umomacce g0 41,0 - 42,6%, 4T0 CBSI3aHO C OMOJOTHYECCKUMHU
pPa3IMYMSIMH H3y9aeMBIX KyJIbTYp M, BEPOSITHO, C HapacTaHHEM KOHKYPEHTHBIX
B3aUMOOTHOUIEHUH KOMIIOHEHTOB cMecu [BasuioBa, 1993].

B ¢a3pl kymeHHus u TpyOKOBaHHS BO3pacTalOIIME O3Bl a30THOTO yH00-
peHHus He BIUsIU B OMOMAacce Ha JOJII0 3JaKOBOI'O KOMIIOHEHTa, a B a3y LBe-
TEHHUs YCHJIGHHE YPOBHS a30THOTO NMUTAHHs CHIDKano ee. HesaBucumo ot dassl
pPa3BUTHS PACTEHHUH, HHOKYIANHS CEMSH KOMIIOHEHTOB CMECH HE BJIHAJIA HA CO-
OTHOIIEHHE MACCHI 31aKOBOTO M 0000BOTO KOMIIOHEHTOB.

B cpeaHeMm mo OmbITY BeIMYMHA CyXOil OMOMAcChl M3y4aeMbIX KYJIbTYp B
nmepuoja KylieHue - TpyOkoBaHue Bo3zpacina B 2,3 pasa (117,5 r/100 pact.),
TpyOkoBaHue - uBeTeHue - B 1,5 paza (91,2 r/100 pact.) mo cpaBHEHHIO C Tpe-
IBIOYIOIUM, a 3a IEPHOJ KylIeHne - BeTeHue - B 3.3 pasza (208,7 r/100 pacr.).

B omnbiTe Ha yepHO3eME€ Ha CBETJIO-CEPOH JIECHON CylecuaHOW IOYBE MO-
kazaHo [Hanexkuna, CunpHoBa, 2001], uTo ¢popmMupoBaHHe HAJ36MHONH MaccChl
mpoca ompenenseTcs MHOTUMH (akTopaMH - OHOJOTHEH KyIbTYphl, YOOOpEeH-
HOCTBIO MOYBEI, IIOTOAHBIMH YCIOBHAMH. Y Tpoca B TeUeHHE TPEX HeAeNb IO-
cile TOSBJIEHHUS BCXOAOB, B IEPHOJ IepexoJa pPacTeHHUH OT NMUTAHUSA 3a CUET
IJACTHYECKUX BEIIECTB CEMEHHU K aBTOTPO(GHOMY, IUIOIMIANb JIMCTHEB HapacTaia
OYCHb MEJJICHHO, KaK Ha yJOOpeHHOH mouBe Tak U 06e3 ynoOpeHus, u e€ Besu-
YHHA ONpeAensaach MOTOJHBIMU YCIOBUAMH. BecHol u B Hauane jera 1997 r.
AUCThA OBUTHM XOpOLIO Pa3BHUTHL yXKe K Hepuony Kymenus, B 1999 r. peskoe
CHIJKEHHE BJIAXXHOCTH IOYBEI B 3TOT HMEPHOA 3aJepKajlo pa3BUTHE JTHUCTOBOH
NJIACTHHEI, U IUIOMAanb e€ OblIa B MOJNTOpA pa3a MeHbHIe. MIHTEHCHBHBIH poCT
IJIOIAaAH JUCTHEB Hadayica ¢ (a3pl KyNIEeHUsS W NPOJOJDKAICS BIUIOTH IO BBI-
OpacelBaHUs M LBETCHHUS MeTENOK. B nmanpHeiimem JHCThS CPaBHUTENIHHO ObI-
CTpO OTMHUpAJIU, U UX IJIOIalb YMEHbIIAJAaCh 10 OKOHYAaHHs BEreTalluu.

MunepanbHble yJ0OpeHHsS CHOCOOCTBOBATH yCHUJICHHIO POCTOBBIX INpOIEC-
coB. MHOKynsanus ceMmsH mpoca 0aKkTepHalbHBIMH IpernapaTaMH yBeIWdHBala
MJI0INab JINCTOBOH MOoBepXHOCTU. J[o (a3sl BEIMETHIBAaHUS NPUPOCT K KOHTPO-
mo coctaBimsn 13 - 15%. HauGonpiiee yBenwueHHE JHUCTOBOH MOBEPXHOCTH
Ha0JI0Ja70Ch B HEpUOa TPyOKOBaHHE - IBETEHHE, KOTAa NPUPOCT IJIOMIATN
nucteeB coctaBuu 26,7 - 32%. MakcumanpHas 3¢ ()EKTUBHOCTh MO ITOMY Ia-
paMeTpy Oblia MpU HHOKYIHUPOBAHUU CEMSAH PU30aTPUHOM, HECKOJIBKO MEHb-
masi 0T 3KCcTpacona.

B MoznensHOM ombITE NMpHM M3YYEHHH JEeHCTBHUS OHMOIpenapaToB Ha pacTe-
HUSl KYKypy3bl B HaYaJIbHBIH 3Tall BereTalUu BCXOXKECTh CEMSH H3MEHSJIACh y
rubpuna Hapt - 150 ¢ 77 no 89%, y rubpuna Pocc ot 68 no 84%. Y mepBoro
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rubpuia WHOKYJSIUS CeMsSH OHompenaparaMu CIHOCOOCTBOBaJia YBEIHYCHHUIO
BCXOJKECTU CEMsH, NpU 3TOM IuTaMM Pseudamonas 10CTOBEpHO JeicTBOBal Ha
3TOT mokasarenab. Y rubpuna Pocc, Ha000pOT, MHOKYIALUS CHHXKANa BCXO-
KecTb. BO BTOPOM ONBITE OTMEUYEHBI MPUMEPHO TE K€ 3aKOHOMEPHOCTH, 4TO U
B IEPBOM, XOTS JOCTOBEPHBIX U3MEHEHUH HE MOJIYYCHO.

B cpennem 3a aBa ombita (Tabn. 1.11) WHOKYNAIUSA CeMSH THOPHUIA KYKY-
py3sl Hapt - 150 obecmeumsia TEHIEHIUWIO yBEIMYECHHUS BCXOXECTH CEMSH OT
mramMmMoB Pseudamonas, npy 3TOM 4yTh BBINIE, Y€M OT MOOWIINMHA.

Tabnuya 1.13. BrusHre MTHOKYISIIUN CEMSH Ha CYXYIO0 MaccCy JIHCTHEB U KOPHEH Ky-
Kypy3bl, /10 pacTeHuii

Bapuant Jluctes Kophnu
1 ombIT ‘ 2 ombIT ‘ cpenree | 1 ompIT ‘ 2 omsIT | cpenHee
Hapt - 150
KonTpons 3,82 6,37 5,10 2,52 2,91 . 2,71
Ps. LIt. 2137 4,33 6,95 5,64 2,80 3,90 3,35
Ps. IIt. 2184 4,15 6,43 5,29 2,61 3,39 3,00
Mobunux 3,67 7,02 5,35 3,28 4,85 4,06
Pocc
Kontpons 2,87 4,82 3,85 3,00 3,85 3,42
Ps. IIr. 2137 3,24 4,84 4,04 3,95 2,49 3,22
Ps. IlIT. 2184 2,72 5,21 3,97 3,22 3,85 3,53
Mobunna 3,27 5,10 4,18 3,53 4,02 3,77
P,% 6/1 4,0 32 6,6 9,0 4,8
HCPo,5 0,62 0,67 0,43 0,60 0,96 0,47

IIpn wHOKYIAINHU ceMsH KyKypy3sl rudpuna Hapt-150 cHmkxamace mopa-
XKEHHOCTh MPOPOCTKOB KOPHEBHIMH THUJSIMH OT BCEX IpenapaToB, IPHYEM B
nepBoM omnbiTe Haubosnee 3PppekTUBHBIMU ObutM mwTamMMm 2137 u mMoOunuH. Y
rubpuna Pocc B mepBoM ombITe MmpemapaTsl, 3a HCKIIOUEHHEM MOOMINHA, TaKxkKe
CHMKANH KONHYECTBO IMOPa)XCHHBIX pacTeHHil. Bo BTOpOM omeITe CHUXEHHE
MOPaXCHHOCTH PACTEHUH KOPHEBBIMH THHISMH OTMEYEHO TONBKO IPHU HCIOJb-
30BaHUU MOOWIHMHA. DTH HaHHBIE COTJIACYIOTCS C Pe3yJIbTaTaMH MOJYYEHHBIMH
Bo BHUHUCXM [Kpasuenko, 2000].

Yuer cyxoil Macchl NUCThEB NPOPOCTKOB KYKYpy3bl MO3BOJUI YCTaHO-
BUTh MOJIOKUTEIbHOE BIMSIHUE MpenapaToB Ha ocHOBe mrTamma 2137 y rubpu-
na Hapr-150, oT mcmonp30BaHUS APYTUX IMpemapaToB IPOCIEKUBANACH JIHUIIb
TCHACHIHS yBEIWUCHHUS MacChl JTHCTheB. Y rubpunaa Pocc mocToBepHOro yBe-
JUYCHUS MacCHl JIUCTHEB OT BCEX NPENapaToB HE YCTAaHOBIECHO, OJHAKO TaKXKe,
MPOCIIEeXXHUBATACh TEHACHINS BO3pACTaHNUI CyXOH Macchl JucTheB (Tabm. 1.13).
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IIpu nHOKYAAIMHU ceMSIH 00OUX THOPUIOB KYKYpY3Hl M3y4aeMBIMH OUO-
npenapaTaMu HaONIOZaeTCs TCHACHIUS yBEIHMYECHHS Macchl KopHed. IIpm sTom
JOCTOBEPHBIN POCT MAacChl KOPHEH B CpeJHEM IO ABYM ONEITAM OTMEUYEH OT HC-
monp30oBaHus mrtamma 2137 u moOunuHa y rubpuma Hapt-150. V rubpuna
Pocc noctoBepHOEe yBelHUYEeHHE MAcChl KOPHEI OT 3TOTO e HITaMMa MOJIYyYeHO
TONBKO B MepBOM omnbiTe. JleficTBHE M3yuaeMBIX MITAaMMOB MHKPOOPTaHHU3MOB
Ha OuoMaccy pacTeHHH (JUCTbS + KOPHH) OBIIO HEYCTOMYMBBIM B OTHEIbHBEIC
OTBITHI, XOTSI NMPOCIEKUBATACH MOJOKHUTENbHAS PONb HHOKYIAUU. B cpegnem
3a J[Ba OMBITa HMHOKYJISALUSA CEMSH KyKypy3sl mramMmoM 2137 u MoOHIMHOM
JOCTOBEPHO yBENWYIJIA CyXylo Omomaccy pacteHumi rubpupa Haprt-150, mo
rubpuny Pocc 3Ta 3aKOHOMEPHOCTH XapaKTepHa TOJIBKO IS Ipemnapara MoOu-
JIVH.

B moneBoM ombITe Ha CBETJIO-cepOil JecHOU mouBe B MOCKOBCKOiIl 00i.
OIEHUBANIN JeHCTBHE OMONMpenmapaTOB Ha Pa3BUTHE PACTEHHH KyKypy3bl B IIe-
puon Beretauuu (tabn. 1.14).

BHeceHrne a30THOTO ynOOpeHHS IOJOXHTEIBHO OTPA3HJIOCh Ha BBICOTE
pactenuii. B ¢ase 10-12 nuctheB ona u3Menunach ¢ 58 no 82-83 cm. Bo3spac-
taromue 1036l N-ynoopenus ¢ 60 1o 90 kr/ra cyuiecTBEeHHOTO HE CKa3ajoch Ha
nuHelHOW anuHe pacteHuid. Ha done PK mHOKynsAmus ceMsH M3ydaeMbIM IIpe-
nmapataM o0ecredusna JOCTOBEPHBIH pOCT AJNHMHBI pacTeHuid ¢ 58 mo 78-86 cm.
IIpu sTom Gonee >¢pdexruBabM OBl mTamMM 2137. Ha done ¢ BHecenuem N60
yBEIUYEeHUs] BBICOTHI PACTEHHH OT BCEX M3y4daeMbIX OHMOIpenapaToB HEe OTMe-
YEeHO.

B da3y nBeTeHus KyKypy3bl pa3iaudus MeXIYy KOHTPOJIHHBIMH U HHOKY-
JUPOBAHHBIMH PACTEHHUS MU COXPAHMINCH, IIPH 3TOM OBIJIO OTYETIUBO BBIpaXKe-
HO neiicTBue moOunuHa u mramma 2184. Ilpu BHecenun N60 nuHeliHas AiTnHA
pacTeHuii Oblia cymecTBeHHO Ooiblie, yeM 0Oe3 azora. [lelicTBue OGuompemnapa-
TOB Takxe Kak B ¢a3y 10-12 nucTtheB Ha QoHE ¢ BHECEHHEM a30THOTO ynoOpe-
HHUS HE MPOSIBIAIOCS.

WHokynsauus OuonpenaparaMH IOJOXHTENIbHO OTpa3smilach Ha IUIOLIAAH
aucteeB B ¢pasze 10-12 nuctees. Ilpu ucnons3oBanuu mramma 2184 u mobunun-
Ha OoHa OblIa paBHOLICHHA BHECEHHIO moJ KyKypy3y N60. Ha ¢one N60 neiict-
BHe OmompemnapaToB Ha ocHoBe mTamMma 2137 u MoOWIHHA MPHONHKAIOCH K
BapuaHTy BHeceHus NIO.

B ¢dasy uBereHus miuomaab JNMCThEB OT a30THOTO yAOOpEeHHS BO3pacTaia
TOJIBKO HPH yBEIUYCHUHU 103bl a3ora a0 60 kr/ra. Ha ¢one PK nauboiee 3Ha-
YUMOE€ YBEJIHYEHHE MIOI[AAHN JTUCTHEB IOJYy4YEHO OT HHOKYISIIUH IITaMMOM
2184 m MOOWIMHOM, OJHAaKO OHa OblIa MEHBIIEC MO CPAaBHEHUIO C BHECEHHEM
N60. Ha porne N60P45K60 Bce m3ydeHHBIe HHOKYJISHTH Ha IUIOMIAAb JIHLCTHEB
KYKypy3bl HE BIHsUIN. BeposiTHO, 3TO CBHUIETEIBCTBYET O POJH OHONpenapaToB
B CTUMYJIMPOBAHUHU Pa3BUTHSA (OTOACCUMUISILMOHHOIO ammapaTra pacTeHHH Ky-
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Kypy3bl He TOJBKO 3a cueT 3ddekra a3ordukcanuu, HO 3a CUST IPOAYLHPOBa-
HHAA MHKPOOPTaHM3MaMH (PU3MOJOTHYECKH aKTHBHBIX BemecTB [KpaBueHko u
p., 1991, Kpasuenxko, 2000].

C ycnoBueM MHHEPaANbHOTO NMUTAHHUS U BIAroo0eCHeYeHHOCTH TECHO CBi-
3aHO HAaKOIUIEHHE cyXxoro BemecTBa pacteHuid [[laBmo, 1967]. Kykypysa xa-
pakTepu3yeTcs MEMJICHHBIM HadalbHBIM POCTOM, MaKCHMalbHOE KOJHYECTBO
OpraHWYECKOTO BENIeCTBAa HaKaIuIMBaeTCs K (a3e BBHIMETHIBAaHMS. TeMmI Hapac-
TaHWs OMOMAacChl 3aBHCHT OT YCJIOBHIl MHHEpAJIbHOTO NHTAHWS PAacCTCHHH, Ha-
JMYUs B TOYBE BJIArM, TEMIEPATypbl BO3JyXa, a’3pallud IOYBbI, NPHUMEHECHMS
peryastopoB pocta pactenui [Lllesemyxa, 1992].

Tabnuya 1.14. BiusiHue MHOKYJISILUK CEMsH OHOIpenapaTaMy Ha POCT pacTeHUi
KYKypy3Bl Ha CBETJIO-cepoii iecHOH mouBe. CpemHee 3a 1Ba rona

Monou-
®aza 10-12 ymcTheB I{seTenne Has crie-
JIOCTH
Bapﬂam- BBICOTA | pnopans | cyxas | BBICOTa io- cyxas oy
pacTe- | nuctees, | Macca | pacte- - maccd
unit, | apact | 1pacr, | muit, | US> | 1 pacr, | MA°C2 !
> z » | a¥/pact 1 PACT, | Hacr ¢

CcM i F CM cHHE s

1.P45K60 — pou 1 (1) | 58 13,1 59 189 | 223,8 | 80,3 94

2.01 + Ps. Ur. 2137 78 20,9 | 9,0 207 | 308,2 | 96,2 128
3.@1 + Ps. 1lIT. 2184 85 23,3 | 10,8 1 216 | 3773 | 91,2 134
4.®1 + MobwIHH 83 249 | 89 238 | 409,9 | 121,3 | 130
5.N60P45K60-pon2 (02) | 82 240 | 9,6 233 | 486,7 | 124,7 | 131
6.02 + Ps. 1lIT. 2137 78 30,5 | 10,3 | 217 | 419,2 | 114,8 | 128
7.02 + Ps. Llt. 2184 74 21,7 | 8,9 233 | 403,5 | 117,1 | 124
8.12 + Mo6HIHH 84 28,3 8,8 223 | 331,6 | 113,1 136
9.N90P45K60 83 28,8 | 10,5 | 219 | 4209 | 111,6 | 149

B ¢asze 10-12 nucTheB cyxas Macca 1 pacTeHHS U3MEHsUIach 1O BapHaH-
Tam ombitTa ¢ 5,9 no 10,8 r (ta6a. 1.14). HaubGonbimas cyxas Omomacca pacte-
HUH OT AelicTBUA OMONpenapaToB MOJIY4YeHA IPU MHOKYJISLHMHM CEMSH LITAMMOM
2184 Ha ¢doHe Oe3 BHeceHUS a30THOTO yaoOpeHHs, Apyrue OuompemapaThl Obl-
nu MeHee dp¢pextuBHB. Ha ¢oHe ¢ BHeceHHEM a30THOTO yZOOpeHHUs u3ydae-
MBI€ IITaMMBI [TOJIOKHUTEIBHO HE BIMSIN Ha MacCy pacTEHUI.

B daze uBeTeHus, xapakTepusyroleicss MakKCHMaJIbHbBIM TEMIIOM HaKOII-
JaeHus: Guomacchl, noyiydeH 0onbiioi 3GPEeKT OT MHOKYISIUU CeMsiH Ha (oHe
6e3 BHeceHus N60 oT moOmnmHa, Opyrue OuompemnapaThl yCTymalad eMy, XOTS
TaK)Xe OTMEYEHO HEKOTOpPOE YBEJIHYEHHE 3TOro mokaszarens. Ha ¢one ¢ BHece-
HUEM a30THOTO YJOOpEeHHs MOJOKHUTEIBbHOTO BIHSHHS OHOIpEnapaToB HE IO-
JTydYeHO.
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K ¢a3e M0I0OYHO-BOCKOBOH CHENOCTH 3€pHA, YTO COOTBETCTBOBANO yOOp-
Ke ypo’kas, 1Mo cpaBHEHHIO ¢ (a3oil mBeTeHHs Macca OJHOTO PACTEHHS Ipo-
JoJKala BO3pacTaTh, XOTS TEMIIBl €€ OBIIM 3HAYUTEIBHO MEHbBIIE 110 CpaBHE-
Huwo ¢ nepuonom 10-12 nuctheB - nBereHue. [lomoxuTenabHOE neiicTBUe OHO-
IpenapaToB Ha CyXYI Maccy OJHOIO PAacTeHHs, HE 3aBHCHUMO OT BUAA HCIOJb-
3yeMBIX IITAMMOB, NPOSBUIOCH TONbKO Ha pone PK-ynoOpenuit u gelictBue ux
OBLIO paBHOLICHHO BHECEHHIO MoA KykKypy3y N60. Ha stom ¢oHe n3ywdaembie
HHOKYJISHTH HE OKa3aJIM MOJIOKUTEIBHOTO JEeHCTBHUS Ha MacCy pPacTeHHS.

Ha gepHO3eMe mpeakaBKa3KOM OOBIKHOBEHHOM B IOJIEBOM OIIBITE ITOKa-
3aHO, YTO WHOKYISANHS CeMSH KyKypy3bl, BRIpAalIMBAacMOW Ha 3€pHO TaKXke IO-
JOXKHUTENBHO BIMsIIA Ha PACTEHHUSX B IEPUOJ BereTaluu KyIbTyphl. Tak, Omo-
npemnaparsl, U3TOTOBJIEHHBIE Ha OCHOBe Pseudamonas (wmammor 2137 u 2184)
HOBBHIIIANN IOJEBYI0 BCXOXKECTh CEMSH KYKypy3bl IPU BBICEBE CEMsH Ha (QoOHE
6e3 BHeceHHUs1 a30THOro ygo0penus Bo Bce roasl. Ha done N60 Bce u3zydaemepie
npenapatsl yBeIHYHBAIN BCXOXXECTh CEMSH TMPU NOHMKEHHOH CpemHEecyTod-
HOU TeMmmepaTtype Bosayxa (2000 r.) m mpu u30BITKE aTMOC(HEPHBIX OCAIKOB,
4YTO COTJIacyeTcs ¢ NaHHBIMH, NOJTYy4YeHHBIMH Ha suMeHe [baiipamos, 2001].

3a cyeT MHOKYJSILMH CEeMSH KYKypy3bl pacTeHus (opMupoBaiu 60Jb-
HIYIO JIUCTOBYIO MOBEPXHOCTH (Tabis. 1.15), uTo co3maBano yclOBHS IS yBEIH-
4yeHus GoTroaccUMIISIIUOHHON AesTenbHOCTH pacTeHuil. B ¢asy 10-12 nuctbes
3TO yBelaMdeHHe pocturano 15% mo cpaBHeHuio ¢ ¢porHom BHecenus P60. Ha
¢one N60P60 nmeiicTBue OuompemapaToB Ha MIOMIAAb JILCTHEB OTCYTCTBOBAIO.
B ¢a3y uBeTeHHs COXpaHHIOCH MOJIOKHUTEIbHOE BIHSHUE OHMONpEnapaTtoB Ha
IJIOIANb JIUCTHEB IIPH BHIPAIIMBAHMHM KYKypy3bl Ha (oHe ¢ BHeceHHeM (oc-
¢dbopHoOTO ynoOpeHnus, 3To yBenuueHue cocrtabisuio 23-31%. Ha ¢done ¢ BHece-
HueM N60P60 usyyaemble OHompenapaTsl Ha MIOIIAAb JUCTHEB HE BIIHSIH.

V3MeHeHne IUIOMAAU JINCTHEB MOJIOKHUTEIBHO CKa3aJ0Ch HAa HAKOIUICHHH
CyXoi Macchl pacTeHUi KyKypy3sl (tabmn. 1.15). Tak BHecenne N60 obecneuunio
dbopmupoBaHue OoiablIed Macchl pacTEHHUIl 1O CpaBHEHMIO ¢ (HOHOM, XOTS IO-
BeimeHue 103 ¢ 60 mo 120 kxr/ra Obimo HeapdexkTuBHO. MHOKYIHMpOBaHHBEIE
BCEMH HM3y4YaeMBIMH OWompemapaTamMu pacTteHus B ¢a3y 10-12 mmcteeB Ha 9-
12% wumenn Gompimylo Maccy mo cpaBHeHHI0o ¢ ¢poHoM P60. Ha dore N6OP60
OHHM HE BIIMSJIM Ha CyXyI0 Maccy pacTeHuil. B ¢a3y nBeTeHus Kykypyssl mojo-
KUTEIBHO JEHCTBOBAJ HA HAKOIJIEHHE MAacChl PAacTEHHH TOJNBKO Ipemapar
Pseudamonas wmamm 2137 na done P60.

Takum o00pa3oM, HMHOKyIANHS CEeMSH OHOIpemapaTaMH KOMIUIEKCHOTO
JeHCTBHS MOJIOKHUTEIBHO BIMAET HAa UX BCXOXKECTh, KOTOpAs MPOSBISAETCA B 3a-
BUCHUMOCTH OT MOTOJHBEIX YCJIOBHI Hauaja BeTeTallMM KyIbTyphl. buompemapa-
THl OKa3BIBAIOT MOJIOKHUTEJIBHOE BIHSHUE Ha HAKOINIEHHE OMOMAacChl pacTeHU
B nepuoj] Beretanuu. JPpQPEeKTUBHOCTh MHOKYIISIUU 3aBUCHT OT COPTOBBIX OCO-
OEHHOCTEH CeNbCKOXO3AMCTBEHHBIX KYJIbTYp, BHOCHMBIX MHHEpPAJIbHBIX YI00-
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peHuil, ypoBHs NIOLOPOAUS MOYBBI, MOTOAHBIX YCJIOBHUH BEreTallMOHHOTO IE-
puoza ¥ BHJA LITAMMOB, BXOISAIIUX B COCTAaB NpENapaToB.

Taonuya 1.15. BnusHue MHOKYJSANMU CeMsH OmonpemapaTaMH Ha poCT
pacteHuii kykypy3sl. Cpennee 3a 2 roaa.

10-12 nuctbeB LIBeTenue
Bapuant BBICOTA ILIOLIATb cyxasi BBICOTA ILIOIAIL cyxasi
pacre- JIMCTheB, | Macca 10 pacre- JmcTheB, | Macca 10
Huiiem | ME/pacT pacr., r mmiieMm | awY/pacr. | pact.,r
1.P60 - ®on 1 (D1) 1,04 19,2 735 1,83 259,6 1105
2.01+ Ps. 1IT.2137 1,13 22,8 805 1,98 320,9 1225
3.®1+ Ps. 1IT.2184 1,13 22,6 828 1,98 332,0 1139
4.O1+Mo0mIHH 1,12 22,6 803 2,02 335.8 1136
5.N60P60 - ®on 2 1,18 24,4 893 2,08 356,4 1410
6.02+ Ps. 1T1.2137 1,18 25,3 913 2,10 377,1 1308
7.02+ Ps. 1IT.2184 1,17 24,5 870 2,05 378.,9 1289
8.D2+mobunnH 1,16 24,5 888 2,05 390,6 1307
9.N120P60 1,10 21,6 832 1,97 354,6 1258
P,% 1,2 3,3 2,7 1,4 15,9 2,4
HCPO05 0,04 2,4 73 0,08 17,6 95

1.5. Poab OuonpenapaToB KOMILJIEKCHOIO AeiiCTBUS B YJY4YIlIeHHH
MHHEpPaJbHOI0 MUTAHUSA PacTeHHi

Panee oTMeuanock, 4To GMONpENapaTsl, H3TOTOBIEHHEIE HA OCHOBE PH30-
chepHBIX MUKPOOPTAaHU3MOB CIHOCOOHHI yIydllaTh MHUHEpalbHOE IHTAHHE pac-
TEHWH KaK 3a CUET BOBJIEUEHHS B arpoIjeHo3 a30Ta aTMocdepsl, Tak U B Pe3yib-
TaTe€ yCHJICHMS NOTJIOLIEHUsS KOPHSAMM M3 IOYBHl OCHOBHBIX 3J€MEHTOB MHUTa-
HUSL.

OTO MOATBEPKIAETCS Pe3yabTaTaMM HMCCIENOBAHUNH, MPOBEIEHHBIX B MO-
CIEJJHUE TOMBI.

Tak B ombITE Ha CBETIO-CEPON JIECHOH MOYBE C PAa3JIMYHBIMU COPTAMU SU-
MEHS yCTaHOBJIEHO, YTO COAEPKaHME a30Ta B PACTEHUAX ONpPEJENAeTCA yClO-
BUSIMH MHHEPAIbHOTO NHTAHHI, IMpEkJe BCEro a3oTHOro, (a3oil Bereramuu
KyJIbTYpPhl M NMOTOJHBIMH yCIOBHSMH BereTallMOHHOTO mepuona. OcoOeHHO Ha-
TISAAHO JeHCTBUE MOCIEAHETo (aKTopa MposBUIOCH Npu Aedunure aTmMocdep-
HBIX OCaJKOB M MNOBBIIMIEHHON TeMmIlepaType Bo3gyxa. B 3Tux ycioBusx mnpu
MEHBIICH Macce pacTeHHH B HUX Oblna OOJIbIIe KOHIEHTPAHusl a30Ta.

XapakTep AeHcTBHSA OHONpENnapaToOB W MHHEPAIbHEIX yoOoOpeHUH Ha co-
JlepaKaHUe a30Ta B PACTEHUAX SUMEHS B CPEJHEM 3a FOJAblI NPOBEACHUS ONBITA, B
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OCHOBHOM, OBUI CXOXHMM. B a3y KylueHHs KOHIEHTpalUs a30Ta B PAaCTEHHUAX
COPTOB SYMEHS M3MCHsJIACh B mpeaenax ot 2,86 no 4,69 % (taba. 1.16).

Tabnuya 1.16. KoHneHTpanys a30Ta B paCTeHUAX SUMEHS B (a3y KyIIeHHS,
% Ha BO3ayIIHO-cyXoe BemecTBo. Cpennee 3a 3 roga

Bapuant Copr
Puck Jo6psrit Annpeit
1.PK-don 1 (®1) 3,16 2,86 3,18
2. @1 + pusoarpun 3,39 3,95 3,41
3. @1 + pnaBobakTepuH 3,79 3,69 3,24
4. N30PK - ¢on 2 (D2) 3,75 4,69 3,55
5. @2 + pusoarpux 4,21 4,24 4,12
6. 2 + pnaBobGakTepUH 3,96 4,13 4,03

SIBHBIX NMPEMMYLIECTB B COJEPIKAaHUU a30Ta MEXJY M3yYaeMBIMH COpPTaMHU
He mpocnexuBanock. OxHako, 6e3 BHeceHHs a3zoTHoro ynoopenus (PK-¢on)
KOHIEHTpaNnus a30Ta B pacTeHHUsX copTa JoOpHIil HECKOIBKO HMXKE, YeM y Ipy-
TUX COpPTOB. MHOKyNSIMS CEeMSH SYMEHs PU30arpuHOM H (IaBOOAKTEPHHOM
yYBEJIIMYNBAET COJEpiKaHUEe a30Ta B PACTEHUSAX BCEX COPTOB, UYTO yKa3blBaeT Ha
poJsib OMompenapaToB B YJYUYLICHHWH A30THOI'O NHTAHHUA PAcTEHHH, YTO, Xapak-
TEpHO W JJIs BapHaHTa ¢ BHECEHHEM IOJA SYMEHb a30THOTO ynoOpeHus (tabi.
1.16). Ha ¢oHe ¢ BHeceHMEM a30THOTO YJOOpEHHs XapakTep NeHCTBUS HHOKY-
JAOUM Ha KOHLIEHTPAIMIO a30Ta B PacTEHHIX B (a3y KyIMIEHHS OTIMYAJICST OT
¢ona PK. 3mecs oTMeueHO NOJIOKHUTEIbHOE AEHCTBHE pHU30arpMHa TOJIBKO Ha
coprax Puck m Anzapeii u ¢paaBobakTepuHa Ha copTe AHApEH.

Taonuya 1.17. KoHneHTpanus a3oTa B pa3iIMUHBIX COpPTax sSUMEHS B 3aBUCUMOCTHU OT
MHOKYJISILIMK CeMsH, % Ha BO3JyIIHO-cyxoe BemecTBo. CpexnHee 3a 3 rona

Bapuant Copt
Puck Jo6psrit Anppeit
1.PK-don 1 (®1) 2,38 2,19 2,21
2. @1 + puzoarpun 2,42 2,20 2,51
3. ®1 + ¢raBobakTepuH 2,44 2,77 2,22
4. N30PK - ¢on 2 (D2) 2,62 2,44 2,41
5. @2 + puzoarpux 2,51 2,68 2,22
6. @2 + pnaBobGakTepUH 2,77 2,58 2,40

B pesyneraTe pocToBOro paszbdaBieHHs B (a3dy TpyOKOBaHHUs KOHIICHTpa-
IHsl a30Ta B HAJA3EMHON Macce SYMEHS YMEHBUIMJIACh II0 CpaBHEHHIO ¢ (a3oif
KymieHHus y Bcex coptoB (tabn. 1.17). Ha ¢done PK oHa u3MeHsuiach B 3aBUCH-
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MocTH OT copta oT 2,19 no 2,38%. MHOKyNAMUSA ceMsSH PU30aTPUHOM Ha 3TOM
¢oHe OBIIAa MONOXKUTENBHOW TONBKO HAa copTe AHAped, oT ¢uaBobakTepuHa -
Ha copre JloOpwiit. [IpuMeHeHHe a30THOTO yJA0OpEHHS MOBBIIIANIO KOHIICHTpa-
[MI0 a30Ta B paCTEHHUAX Y copTa PUCK M B MeHbIIeH cTeneHu y copToB JloOphIit
u AHOpei.

B ¢a3y xomomeHus suMeHS MPOUCXOAMIO AalbHEHIIEe CHIKEHHE KOH-
HEeHTpalMu a30Ta B HaJ3eMHOH Macce B  pe3ynbrare  (U3HOIOTO-
OMOXMMHYECKHX IIPOIECCOB, CBS3aHHBIX C MPOXOXKACHHUEM JTAllOB OHTOTEHE3a.
3Ha4YeHHEe ITOTO NOKa3aTels M3MEHSJIOCh B 3aBUCUMOCTH OT COPTOBEIX OCOOEH-
HOCTe#l W ycnoBuii azoTHoro mutanus ¢ 1,62 go 2,30% (tabn. 1.18). Ha ¢one
0e3 a30THOro yHoOpeHUs MaKCHMallbHas KOHLEHTpPalus a30Ta B PACTCHHIX sS4-
MeHs Oblna y copra HoOpsiii. Ha Bcex copTax MHOKYNSLHUS pU30arpuHoM obec-
Mevynna BO3pacTaHHE COIEP)KAHHUS a30Ta B PAaCTEHHUAX, 0T (aaBoOaKTepuHA 3TO
yBEJIHUYEHHE NMPOUCXOIMIO MEHEE 3HAYUTENIbHO TOJBKO y copTta AHnpeil. B oty
¢da3zy KoJomeHHs a30THOE yAoOpeHHe He H3MEHSIO KOHIEHTPAaIHIo a30Ta- B
pacTeHHUsAX BCeX COPTOB sUMeHs 1o cpaBHeHHIo ¢ PK-ponom (tadm. 1.18).

Taonuya 1.18. KoHeHTpanus a30Ta B paCTCHHUAX SUMEHS B a3y KOJOUICHUS,
% Ha BO3ayLIHO-CcyXoe BeuecTBo. Cpeanee 3a 3 roaa

Bapuant Coprt
Puck Jobpsrit Anpapeit
1.PK- don 1 (®1) 1,79 1,98 1,71
2.®1 + puzoarpun 1,92 2,30 1,97
3.01 + dpnaBobakTepuH 1,62 1,97 1,83
4.N30PK - ¢on 2 (D2) 1,80 2,01 1,65
5.®2 + puzoarpun 1,82 2,09 1,89
6.2 + ¢uaBobakTepuH 1,82 2,14 2,02

Hakomienmne a3ora B pacTeHHSIX SUMEHS 1O (a3zaM BeTreTalUd OTpa)xkaeT
JKOJIOTHYECKHE YCIOBHUs Bo3JenblBaHus KynabTyphl [Kuprommn, 2000]. Cpenu
(bakTOpoB, BIMAIOIIMX Ha 3TOT MOKa3aTedb, oco0as poib NPUHAIEKHUT BHECe-
HUIO TOJ KYJNbTYPY a30THBIX YIOOpPEHHH M MHOKYJSIUU CEMSH pU30CHEepHBIMHU
nuazorpodamu. HakormieHue asora copraMu sSYMEHs 3aBHCENIO TaKXKe OT IIO-
TOAHBIX YCIOBUH BETETAIMOHHOTO Nepuoja: Hpu Aedunutre aTtMochepHBIX
ocankoB B ¢a3y TpyOokoBanus (1997 r.) unu komomenus (1997 u 1999 rr.) ono
OBLIO MEHBIIE, YeM IIPH JOCTATOYHOM CHaOXeHUHU pacTeHH# Biaroi (1998 r.).
Haxomrenne a3oTa B pacTeHHSIX SUMEHS Bo3pacTano OT (a3el KymeHUs J0 KO-
nomenus (taba. 1.19).

B ¢da3y kyumenuss 6e3 MHOKYJSLMU M NPUMEHEHHUS a30THOTO yAOOpeHUs
MHUHHMAaJlbHOE KOJIHYECTBO a30Ta HAKAIUIMBAJIOCh B PACTEHHSIX SUMEHS COpTa
AHzpeii, Ta )xe 3aKOHOMEPHOCTb COXpaHujach U B ¢a3y TpyOkoBaHusa. MHOKY-

56



JSALUSA CEMSH BCEX COPTOB SYMEHS PU30arpuHOM U (1aBOOAKTEPUHOM YBEIH-
YUIIM HAKOIUIeHHE a3ora copTaMu Puck m JloOpseiii, HO y copTa AHApEH 3TOT
mokaszartesnb OblT MeHbIIe. Eciin y copra Pruck mo ¢naBoOakTepuHy HaKOIJICHUE
a30Ta B PacTEHHSIX COOTBETCTBOBAJIO BapHaHTy BHeceHHs mox ssameHbp N30, To
B APYTHX CIydasx OHO ycTymaiuo emy (tabm. 1.19).

Ha a3zotHoM ¢QoHe WHOKYIsAIUS ceMsSH copTa AHApeH pH30arpuHOM H
(naBoOaKTEPUHOM CIIOCOOCTBOBAA BO3PACTaHHIO HAKOIUIEHUS a30Ta B pacTe-
HUSX, B TO BpeMs Kak Ha APYTUX COPTax 3TOT MPUEM HE BIUAT.

Tabnuya 1.19. IlunamMuka HAaKOIUIEHUS a30Ta COPTAMH SYMEHS B 3aBUCUMOCTH OT
HHOKYJISILIAR U a30THOTO ynoGpenns, r/m°. Cpenree 3a 3 roaa

Bapuant Coprt
Puck Jlo6psrit Amnppeit
Kymenue
1.PK - o 1 (@1) 1,35 1,27 1,17
2.®1 + puzoarpux 1,47 1,68 1,30
3.01 + pnaBobakTepun 1,80 1,65 1,25
4.N30PK - ¢oH 2 (D2) 1,83 2,40 1,53
5.02 + puzoarpur 2,35 2,22 2,07
6.02 + praBobakTepuH 2,02 2,40 1,78
TpyOxoBanue
1.PK - ¢onu 1 (@1) 7,42 6,98 5,30
2.01 + puzoarpun 7,27 8,83 6,17
3.01 + pnaBobakTepun 7,15 7,80 5,63
4.N30PK - ¢on 2 (D2) 8,83 8,42 7,20
5.@2 + puzoarpun 7,78 8,78 7,35
6.02 + puaBobakTepuH 8,45 8,73 7,12
Komnomenue
1 .PK - don 1 (D1) 10,02 11,47 10,35
2.02 + puszoarpux 13,20 13,30 12,52
3.01 + ¢pnaBobakTepuH 11,95 13,45 11,68
4 N30PK - don 2 (D2) 13,50 14,02 11,88
5.02 + puzoarpus 13,05 15,73 11,78
6.02 + dpnaBobakTepuH 13,63 15,12 14,10

B ¢a3y tpyOkoBaHHs suMeHs Ha GoHe 6e3 a30THOrO yHOOpeHHs pU3oar-
puH u (uaBoOakTEpUH HE H3MEHSIM HAKOIUICHHE a30Ta B PAaCTCHHUAX cOpTa
Puck, Torna xak y coprta JJoOpblii OHO SBHO yBEIHWYUBAIOCh, a Yy copTa AHApEH
yBenudeHne OBITO TOJBKO NPH HCIOJIB30BAHWH pH3oarpuHa. IIpuMeneHne mox
stameds N30 y BCeX cOPTOB MOBHICHIO HAaKOIJICHHE a30Ta B pacTeHHax. Ha ¢o-
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HE C a30THBIM yA0OpeHHEM MHOKYISHTHI HE BJIHMSUIM Ha HAKOIJIGHHE a30Ta Cop-
TaMu SYMEHS.

B a3y xonomeHus suMeHS MHOKYJIMPOBAHHBIE PU30arpuHOM M (aBo-
0aKTEepUHOM PACTEHHUS BCEX COPTOB HaKaIJMBaJIH OOJIbLIE a30Ta MO CPABHEHHIO
¢ PK-ponom (tabm. 1.19), a Ha dHoHe c BHECEHHEM IIOJHOTO MHHEPAIBHOTO
yIA0OpeHHs MOJIydeH MOJOXKUTEIbHEIH 30 (EeKT TOIbKO OT pH30arpuHa Ha copre
JoOperii.

IIpu omeHke neiicTBHS OMOIpemapaToB Ha JEPHOBO-NOI30JUCTON cpen-
HECYTJIMHHUCTOI MOYBe Ha COPTax SIPOBOH MIICHUI[BI MOKA3aHO, YTO KOHIEHTpa-
U a30Ta B PAaCTEHHUSAX ONpee/slach MHHEPAIbHBIMH YJOOpPEHUSMH, HHOKY-
nAuMend ceMsH OaKTepHalbHBIMU IpenapaTaMu, a TaKXke, MOTOAHBIMU YCIO-
BHSAMH Nepuoja Bererauud. B 1998 r., npu HepocTaTke aTMOC(EPHBIX 0CaIKOB
B IEPHOJHI coBIaBmue ¢ (a30i BCXOMOB M (a30i IBETCHHS HIICHUIEI, COIEP-
JKaHHE a30Ta B BEreTaTUBHON Macce CHM)KAJIOCh 10 CpaBHEHHIO ¢ Gosee Omaro-
NPUATHBIMH TIPEABIAYIIMMH TofaMu, 0e3 BHECEHHWS MHHEPaJbHOTO a30Ta M, B.
MEHBIIIEH CTEMEeHH, C BHECEHHEeM HHU3KuxX 103 N (tabm. 1.20).

Taénuua 1.20. Conepxanue a30Ta B BEreTaTHBHOW Macce spOBO#l MIIEHUIEI B a3y
TpyOKOBaHUs, % Ha BO3AYLIHO-CyXO€ BELIECTBO

Bapuant Hpruna ITpuokckas
1996r | 1997r | 1998r | cpen. | 1996r | 1997r | 1998r | cpex.

1.PK 1,88 1,73 1,65 1,75 | 2,35 1,00 1,55 1,63
2.PK + PA* 1,79 1,60 1,67 1,69 | 2,67 1,76 | 2,10 | 2,18
3.PK + ®B* 1,24 1,69 1,52 1,48 1,82 | 2,10 | 2,19 | 2,04
4.N30PK 1,56 | 2,03 1,46 1,68 | 2,06 1,95 | 2,28 | 2,10
5.N30PK + PA . 2,19 1,90 | 2,04 | 2,11 2,31 2,15 | 2,19
6.N30PK + ®b | 1,67 | 2,01 | 2,04 1,91 | 2,13 | 2,01 2,08 | 2,07
7.N60PK 1,92 | 2,18 | 2,19 | 2,10 2,02 | 2,14 2,01 2,06

8.N60PK + PA | 2,12 | 2,46 | 2,35 | 231 2,05 | 2,23 | 2,35 | 221
9.N6OPK + ®b | 2,09 | 2,03 | 2,38 | 2,17 | 2,41 2,58 | 2,64 | 2,54
10.N9OPK 2,05 | 2,15 | 2,23 | 2,14 | 2,53 | 236 | 2,33 | 2,41

*[Ipumeuanune: PA-pusoarpun, ®b- ¢naBodbakrepun

KoHueHTpanus a3oTa B pacTeHHSAX BO Bce (a3pl Bo3pacTtaja MpU yBENH-
YEeHHUH 103 a30THOro ynoOpeHus kak y copra Mpruna, tak u y Ilpuokckoii. B
[BeTeHHE Ha (OHE BHECEHUS MUHEPAIbHOI'O a30THOI'O0 YIOOpEHHsS M MpUMEHe-
HHUM OUa30TpodoB B JUCTBAX M B CTeOIAX HaKalmIMBajJoch Oonblne a3oTa, a B
KOJIOCE ITOI 3aKOHOMEPHOCTH HE OTMeueHo. I[IpuMeHeHHe nua3oTpodoB OKa-
3BIBAJIO MOJIOKHUTEJIbHOE BO3/EHCTBHE HAa HAKOIUIEHHWE a30Ta B PACTEHUSX B TO-
IIbl ¢ JOCTAaTOYHBIM YBJIAXHEHHEM.
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B 1BeTeHHe SpOBOIl MIIEHHUIBI OMONpenapaThl yBEJIWYHBAIW HAKOMJICHHE
a30Ta MPaKkTHYECKH BCEMH OpraHaMH pPAacTeHHs, IPHYEM BO MHOTHX CIydasx
¢naBobakTepun Obul 3ddexTuBHee. [lox BausHMEeM OOOUX WITAMMOB AHA30-
TpodoB, a B ocobeHHOCTH (aaBoOaKTepHHa, YBEINYNBAIOCH HAKOIIJICHHS a30Ta
KOJIOCOM, YTO SBJISETCS PE3yNbTAaTOM YBEIHYEHUsS OMOMAcCH KOJOCHEB, a HE
yBEJIMYEHHUs B HUX KOHLIEHTpanuu a3zota (puc. 1.4).
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Pucynok 1.4. BnusHue WHOKYISIMU Ha HAKOIJIEHHE a30Ta PAaCTEHHSIMH MIICHUIB B
MOJIOUHYIO CIIENIOCTb.

[MonoxuTenbHass posib OMONpeEnapaToB B yJNYYIICHHH a30THOTO ITHTaHUS
pacTteHuil Ha yepHo3eMe B YIibsiHOBCKoi 00n. [Hukutun, 2002], rae coxepixa-
HHUEC a30Ta B PaCTCHUAX B TCUCHUEC BEIr€TAllUU ﬂpOBOﬁ NUIEHUIbI IIPHU NMMPUMEHE-
HUU OuompenapaTtoB mosslmanock: B ¢aze kymenus Ha 0,14 - 0,56%, B dase
Tpy6koBanus 0,04 - 0,30%, B ¢a3e userenus Ha 0,08 - 0,13%. Habnronenue 3a
colepKaHMEeM DJIEMEHTOB NMUTAaHUS B KOPHSX SPOBOIl MIIEHHUIBI CBUACTEIHCT-
BYIOT TakXe O TOM, YTO NpPHMEHEHHE OHOIpPEenapaToB yJNydIIaeT PeXHM IHTa-
HUsl pacTteHMi. KoHmeHTpamus a3oTa B KOPHSAX OTHOCHUTEIBHO KOHTPOJS yBe-
nuumiack Ha 0,08 - 0,26%. BeposATHO, 3TO IPOUCXOAMIO KaK 3a CUET PUKCAIHH
a30Ta, TaK U CTUMYJHPYIOIIEro NEeHCTBUSA MUKPOOPraHU3MOB, BXOJAIIHUX B CO-
cTaB OHoIpenapaToB. BEIABICHO Takxke, 4To OMoNpenapaTsl OKa3ajlu CTUMYJIH-
pyloliee BIMsAHHUE Ha pPa3BUTHE KOPHEBOW CHUCTEMBbl SPOBOH MNIICHHUIBI, IO-
BUJUMOMY, 33 CYET CMOCOOHOCTH MHKPOOPTaHH3MOB MPOAYLHPOBATH OHOJOTH-
YeCKHM aKTHBHBIC BEIIECTBA.

VYcnoBus MUHEpPaIbHOTO MHUTAHUSA BIHMSNIM HAa OOECHEYEHHOCTh 3IEMEH-
TaMU MUHEPAJIbHOTO MHUTAHUS PACTEHUN O3MMOM NUIEHUIbI, BhIpAlIUBAEMOMN Ha
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JIepHOBO-NI0A30aUCTON nerkocyrauHuctoid mouse [Cemenos, 2002]. Konuen-
Tpalus a30Ta B pacTeHHsAX (asy KymieHus Bo3pactana ¢ 3,46 no 3,64-3,80% B
pe3ylbTaTe BHECEHHUs] a30THOTO yJ0OpeHus, JeHCTBUSA MpenapaToB HE YCTaHOB-
aeHo kak Ha ¢poHe PK-ynoOpeHuii, Tak U Ipu BHECCHHH IOJHOIO MHUHEPAIbHO-
ro ynoopenus (tabn. 1.21).

B ¢a3y TpyOkoBaHUS OTMEYEHO BO3pacTaHHE KOHIEHTPAIMH a30Ta IOJ
JIedcTBHEM a30THOI'O YNOOpEHHs, NPU PTOM IIPOCIEKHBAIACh ITOJOXHTEIbHASL
poJsib Bo3pacTapmux 103. JeiicTBue OMonpenapaToB Ha KOHIEHTPAIMIO a30Ta B
pacTeHHMsIX O3MMOW mumieHHUsl B 3Ty ¢a3y Ha ¢oHe PK ObUIO >KBHBalEeHTHO
BHECEHHUIO a30THOro ynoOpenus B no3e 30 kr/ra. Ha ¢poHe ¢ BHeceHUEM MOJIHO-
ro MHHEPAJbHOTO YyAOOpeHHs H3ydaeMmble OHompenapaThl O0ECHeYMIN JHILIb
TCHACHIUIO YBEIUYCHHUS KOHIEHTPAMH a30Ta B PACTCHUAX O3MMOHN HIICHUIIBI.

Taonuya 1.21. ConeprkaHue 3J€MECHTOB MUTAHUS B PACTCHUAX O3MMOU MIICHHUIEI B
HEepUO BEreTanuy, % Ha BO3AYIIHO CYXO€ BELIECTBO.
Cpennee 3a 3 roga

Bapuant Kymenue TpyoOxoBanue Kosomenne

N PZOS Kzo N PZOS K20 N PzOs KZO

1.be3 ynoopenuii 3,29 | 0,93 | 3,42 | 2,01 | 0,75 | 3,42 | 1,07 | 0,54 | 1,50
2.P45K60 - hon 1 3,46 | 0,99 | 3,56 | 2,06 | 0,78 | 3,56 | 1,11 | 0,57 | 1,60
3.®1 + pusoarpuu 3,55 | 0,97 | 3,64 | 2,14 | 0,79 | 3,64 | 1,26 | 0,59 | 1,60

4.01 + pnasodaxrepun | 3,24 | 0,97 | 3,66 | 2,16 | 0,80 | 3,66 | 1,19 | 0,56 | 1,60
5.1 + pusoarpnn + 3,58 | 0,96 | 3,58 | 2,10 | 0,80 | 3,58 | 1719 | 0,55 | 1,57

¢u1aBodakTepun
6.N30P45K60 - pon 2 | 3,64 | 0,97 | 3,67 | 2,18 | 0,78 | 3,67 | 1,23 | 0,56 | 1,61
7.@2 + pusoarpun 3,62 | 1,00 | 3,70 | 2,32 | 0,81 | 3,70 | 1,34 | 0,60 | 1,64

8.®2 + ¢nasodaxrepun | 3,62 | 0,97 | 3,64 | 2,35 | 0,82 | 3,64 | 1,34 | 0,58 | 1,66
9.®2 + pusoarpun + 3,62 | 0,97 | 3,63 | 2,39 | 0,81 | 3,63 | 1,32 | 0,58 | 1,66
daasodakTepun

10.N30P45K60 + 3,80 | 0,99 | 3,63 | 2,57 | 0,83 | 3,63 | 1,56 | 0,60 | 1,68
N30 BecHoii

B ¢a3y konomenus Ha GochHopHO-KATUWHOM (OHE HHOKYIALMHS CEMSH
U3y4daeMbIMU OuomnpenaparaMu obecneyusa TEHACHIMIO MOBBIIICHUS KOHICH-
Tpaluy a30Ta B PACTEHUAX O3UMOM MUICHHIIBI SKBUBAJEHTHYIO JEHCTBHIO a30T-
Horo ymnoOpenus B mo3e 30 kr/ra (tabn. 1.21). Ha ¢oHe ¢ BHeceHHEM MOIHOTO
MHHEPaJbHOTO YZOOPEHHs OTMEYeHa aHaIOTHYHAas 3aBHCHMOCTb. IIpu BHece-
HUU a30THOTO yZoOpeHHs B BO3pAcTAalOMIMX J03aX KOHICHTpaIus a30Ta B pac-
TEHHUSX yBEIUYHBAJIACh.

B oTiinume oT colepikaHusA B PAaCTEHMAX a30Ta, KOHUeHTpauus dpocdopa B
o3uMoi mumieHunsl (Tabn. 1.21), mpakTH4ecKHw, HE 3aBHCENa OT HUCIOJb3yEMBIX
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ynoOpenuit u 6uonpenapatoB. Pactenus nakamauBanu B kymenue 0,93-1,00%,
B TpyOkoBanue- 0,75-0,83% u B xonmomenue- 0,54-0,60% P20S.

KoHIeHTpanus Kaaus B PAacTCHHSAX O3MMOW MNUICHHUIBI, TaK K€ Kak H
dbochopa, cimabo 3aBucesa OT YCIOBHH MHHEPalbHOTO INHTAHHUS pPaCTEHUN
(Tabu. 1.21), xota npu BHeceHHH (ocdopHO-KanmuiHOrO yHoOpeHus ObLIa OT-
MeueHa ciabas TEHICHIUs yBEJIHWYEHHs cojaepxaHus Kanus. B dasy kymieHuns
pactenus HakamuuBanu 3,42-3,70%, B TpyOkoBanue - 2,90-3,24%, B konouie-
Hue - 1,50-1,68% K,0.

IIpn u3ydyeHUW YCIOBUH MHUHEPAIbHOIO NMHUTAHHUS O3UMOW NIIEHUIB Ha
J€pHOBO-MOJ30JIUCTON NerkocyrnuHucToi nouse [Boakos, 2002], mony4yeHHbIE
pe3yabTaThl CBUICTENBCTBYIOT O TOM, YTO KOHIEHTpPALUs a30Ta B PACTEHUIX
OpLTa BBIIIE BO BCE T'OABI NPHU NPUMEHEHUH OWMOMpeEnapaToB U yIOoOpeHHUH, co-
JIepXKalux B cBOeM cocTaBe a30T. Ha ¢oHe 6e3 a30THOTO ynoOpeHus qeicTBHE
Ha 3TOT IOKa3aTelb pU30arpuHa OBIIO YyTh MEHBIIE II0 CpaBHEHHIO C (iaBo-
O6akTepuHoOM (Tabm. 1.22).

Taonuya 1.22. KoHueHTpanus 3JIEMEHTOB IIUTAHUS B PACTEHUSAX O3UMOI pXKH,
% Ha BO3AYyLIHO cyXxoe BeulecTBo. CpenHee 3a 4 roga

Bapuanrt Kymenne Tpyb6koBanue Kosnomenne
N P,05 | K,0 N P205 | K,0 N P205 | K0
Be3 ynoopennii 3,60 | 0,95 | 3,56 | 2,01 | 0,61 | 2,85 | 0,91 | 0,44 1,68
P45K60 - ¢on 1 3,62 | 0,98 | 3,63 | 2,04 | 0,67 | 3,06 | 0,93 | 0,47 1,86
@1 + pusoarpun 3,70 | 0,99 | 3,63 | 2,19 | 0,68 | 3,07 1,02 | 0,46 1,89
®1 + ¢aasodaxrepun | 3,67 | 0,98 | 3,63 | 2,19 | 0,68 | 3,09 | 1,02 | 0,46 1,88
@1 +puszoarpun+ 3,71 | 0,98 | 3,65 | 2,18 | 0,69 | 3,n 0,99 | 0,47 1,88
dunaBodakTepuH
N30P45K60 - don 2 3,76 | 0,99 | 3,77 | 2,22 | 0,69 | 3,09 | 1,07 | 0,47 1,89
®2 + puzoarpux 3,83 | 1,02 | 3,76 | 2,75 | 0,70 | 3,11 1,18 | 0,46 | 2,00
®2 + paasodaxrepun | 3,81 1,00 | 3,78 | 2,30 | 0,68 | 3,13 1,17 | 0,47 | 2,02
@2 + pusoarpun+t 3,84 | 1,01 | 3,78 | 2,30 | 0,69 | 3,15 | 1,18 | 0,46 | 1,99
(paasodakTepun
N30P45K60+ 4,00 | 1,03 | 3,79 | 2,40 | 0,69 | 3,25 1,27 | 0,47 1,90
N30 BecHoii

BunapHuas cmeck IByX mpemnapatoB Ha (ochopHO-KaTUHHOM (GoHE Ipe-
BOCXOJHMJIAa MO ACHCTBUIO HA COJAEpXKAaHHME a30Ta B PACTCHHUSIX B HadalbHYyIO (da-
3y pa3BUTHS HpHMEHeHHe OuompemapatoB B otTaeiabHoctu. Ha  done
N30P45K60 comepkaHue a30Ta B paCTEHHUAX OT MPUMEHEHHUS pU3oarpuHa ObLIO
BBIIIC, YeM OT HCHOJb30BaHUs (uaBobakTepuHa. JlelicTBUE CMECH pH30arpuHa
u ¢raaBobakTepuHa 3ToM (GoHe MakcumanbHO (3,84%). B da3zy xymenuns xoH-
[EeHTpanus a30Ta B PAacTeHUSAX OblTa 4yTh BEIIE Ha (oHEe C BHeceHHeM N -
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ynoOpeHus. buonpemnapaTsl CylmecTBEHHOr0 BIUSHHUS Ha KOHIEHTPALHMIO a30Ta
He okaszanu. IlonoxuTenbHOE NEHCTBHE Ha COJEp)KAaHHE B PACTEHHUAX a30Ta BO
BCE TOJbl HCCIICNOBAaHHUIl MOJy4eHO OT BHECEHHUS a30THBIX YJOOpEHHH paHO
BecHOU B moakopmky Ha ¢oHe N30P45K60 (cpennee conmepkaHue aszora 3a 4
roxa - 4,0%). B ¢a3y TpyOkoBaHusS H3-3a BO3pacTaHUs OMOMAacChl COOTBETCT-
BEHHO CHIXaJach KOHIIEHTPAIHMs a30Ta B PACTEHHSX, HO MOJOKHUTEIbHOE JIei-
CTBHE HHOKYJISHTOB Ha COJEp)KaHHE a30Ta COXpaHsUIOCh. BiusHue Ha KOHIEH-
TpaIMi0 a30Ta B pacTECHHAX pu3oarpuHa u ¢aaBobakTepuHa Ha ¢GochopHO-
KaIuiHOM (oHe OBIIO ONMHAKOBBIM, OT COYETAHHUS IPENapaToB B 3TOT MEPHOJ
pPa3BUTHUSA O3UMOMW PKU IOJIyYEH aHAJOTUYHBINA pe3yibTaT. BHeceHue a30THOro
yAOOpEHHS M MHOKYJISLMS CEMSH yBEIMYWIM KOHLEHTPAIMIO a30Ta B PACTCHH-
ax. JleifictBue pu3oarpuHa Ha 3ToM ¢oHe Obio BhImE (2,75%), a dmaBobakTe-
pUH U CMeCh IpenapaToB JeHCTBOBAIM OAMHAKOBO (2,3%). MakcuMmanbHOE CO-
JIepXKaHHe a30Ta B PAaCTCHHUSIX OT BECEHHEI a30THOH MOIKOPMKH COXpaHsIach B
NepuoJa BeCEHHEro TpyOKoBaHMS 03UMOMU pxku. [TomoxurenbHoe nedcTBHE OHO-
JOTUYECKUX NPEnapaToB Ha COJEpKAaHHME a30Ta B PACTCHHUAX O3UMOH pxH co-
XpaHWiIoch 10 (a3l KomoueHus (Tabm. 1.22).

Ha ¢one ¢ BHecenuem N- ynoOpeHwus 3a Bce TOJbl COXPAHSETCS TEHICH-
LUl yBEJIMYCHHUS KOHICHTPALMHU a30Ta B PACTCHHMAX B HEPHOJ KOJOLICHHUS OT
00paboTKN ceMsH OuompenapataMu. JTa e TCHACHLHS XapakTepHa I (oHa
N30P45K60 no ornomeHnurwo x P45K60.

Jlnst ZOCTHXKEHHSI BEICOKOTO ypokasi HEOOXOAMMO, 4TOOB! pacTEeHHs ObLIH
obecredyeHbl JOCTaTOYHBIM KoJindecTBoM (hochopa B TeUueHHE Bcell BereTanuH.
Haubonpmyto nmorpedHOCTE B (ochope OHHM HPOSBISIOT B NMEPBBIC MEPHOJBI
BeTeTallly, KOrjla UX KopHeBas cucteMma euié cinabo pazsura [Moconos, 1979].
ITo pesyabTaTaM HCClleOBaHMH MakCHUMallbHas KOHUeHTpauus docdopa B pac-
TEHUAX O3UMOH pxu Oblna B ¢a3y kyuleHus (cpenHee 3a 4 roxa Ha KOHTpOJIE
0,95%). ITo mMepe HakomireHUss OHMOMAcCHl pacTeHHS U NMPOXOXAeHUs (a3 Bere-
Tanuu KOoHIeHTpanus P,Os B pacTeHHMSIX 03UMOH PXHM CHHIKAlach - B NEPHOT
TpyOKoBaHus (Ha koHTpose) no 0,61%,a B ¢a3y komomeHuns (Ha KOHTpPOJIE) OO
0,44% (tabn. 1.22). BrnaxHOCTH MOYBBI UIrpaeT OCOOYI0 POJb B MOIJIOU[EHHUH
¢docharoB mouBoil. OHa co3gaeT ONArONPUSATHBIE YCIOBHS AN PacTBOPCHHS
coneir ¢hochopHON KHUCIOTHI U YCBOGHHS HX pacTeHHsMu [UymadeHo u ap.,
2002]. B 3acymnuBsie HeOmaronpusTHbie Toabl (1999-2000 r.r.) moctymieHue
dbochopa B pacTeHus OBIJIO MEHBLIC [0 CPAaBHEHHIO C BIAXHBIMH T'OJaMH.
[Ipumenenne MHHEpPaNbHBIX yNOOpPEeHHWH yBeJNHUYWIO cojaepkanue ¢ocpopa B
pacTeHUsAX Ha BCceX BapHaHTax omblTa. IIpw »ToM B HadaibHbIE (a3bl pa3BUTHS
03UMOH pxkU Ha (oHE TpeX MaKpoyqoOpeHHil M NMPUMEHEHUH a30THOro ymob-
peHus BecHOW koHueHTpanus P,0s B pacTeHusx Bo3pacrtaina. B mepuon koio-
IIEHHUS 03UMOH pxu comepxanHue Gochopa B pacTeHUSAX HA BapUAHTaX MpHUMe-
HEHHS Pa3IHYHBIX A03 ynoOpeHuit BeipaBHUBanoch (0,47%). O6paboTka ceMsaH
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OMOJOrMYEeCKUMH IpenapaTaMy HE yBeJn4Hsa cojepxanue ¢pocdopa B pacte-
HuAX B (a3pl KymeHus u TpyOkoBaHusa. Ha BapmaHTax NmpuMeHEHHs accolua-
THBHBIX AMA30TPOGOB B MEpPUOJ KONOMEHHUS HE OTMEUCHO CHHXEHHUS COJAepxka-
Hus pocdopa B pacteHusx. Oba mpemaparta U UX CMECh MPAKTHIECKH OJUHAKO-
BO ITOBJIMSUIM HAa KOHIEHTpaunHio Gochopa B paCTEHHSIX O03UMON PXHU B IEPHONI
KOJIOIICHHS.

ConepxaHue Kajaus B PAaCTEHHUSIX 03MMOIl KM TaKkKe CHIXXaJIOCh 10 Mepe
yBenu4yeHus O6momacchl (tabu. 1.22). Pa3nuunble moroaHsie ycioBus 3a 4 roaa
ucciaenoBaHU c1abo BIMSINM Ha KOHIEHTPALMIO Kamus B pacTeHusax. llpume-
HEHUE MHUHEPAJIBbHBIX ynoOpeHHuil u 00paboTka ceMsH OHOJNOTHYECKHUMHU Ipema-
paTaMu CYIIECTBEHHO YBEJIHUYMIH COJAEpKaHHE Kalus B pacTeHUAX. ODddek-
THBHOCTH ACCONMATUBHBIX JUa30TPOo(QOB OblIa YyTh BHIIIE HAa ()OHE C BHECEHU-
eM Tpex ynobOpeHuil. Puzoarpur u ¢raaBobakTepuH, a TakKe UX CMECh IPAaKTH-
YeCKH OAMHAKOBO BIIMsIN Ha conxepxkanue K,0 B pacTeHHSIX 03MMOH PXKHU.

W3BeCcTHO YTO HAKOIUIEHUE a30Ta U 30JIbHBIX 3JIEMEHTOB Yy SIPOBBIX 3€PHO-
BBIX KYyJIbTyp Hambojee HHTEHCHBHO MNPOUCXOAUT A0 (pa3pl HBETCHHUA. DTH
KyJIbTypsl UMEIOT 0oJee KOPOTKMH BEreTalMOHHBIN MEpHOJ MO0 CPaBHEHHIO C
O03MMBIMH, II09TOMY BO BpeMs HMHTCHCHUBHOTO IIOTJOIIEHHS a30Ta M 30JbHEIX
9JIEMEHTOB CYTOYHasi NOTPEOHOCTH SIPOBBIX KYJNBTYpP B HHX BBIIIE, YEM y O3H-
MBIX pacTeHHH. VIHTeHCHBHee MOTpeOiIsieT 3JIeMEHTh MHHEPAJbHOTO ITHTaHHS
SYMEHb, Y KOTOPOro mepuoja Beretauun Hauboiaee xopoTkuil [Pomuna, 1975].
O06 WHTEHCHBHOM HaKOIUIEHHMH a30Ta AUYMEHEM B HadalbHbIE (a3bl Pa3BUTHSA
CBHUACTENbCTBYIOT HaHHBIE ToyieBoro omnsitTa Bonkosa I'.E. (2000). Cpennee 3a
3 rona coaepkaHHe a30Ta B (a3y KyIEHHS Ha KOHTpoie cocTaBmio 3,57%, B
¢dazy tpyoxoBanus - 2,44%. Ilpumenenue (ochopHO-KATUHHEIX yI0OpeHUit
crnoco0cTBOBaNO cIaboMy yBEJIHYEHHUIO KOHIEHTpanuu azora (3,66% B kymie-
Hue, 2,45% B TpyOkoBaHue). JloOaBieHHe a3oTa AOMONHUTENbHO K (oHy PK
MOBBICHJIO COJEP’)KaHHME a30Ta B PACTEHUAX SUYMEHS, TaK B KyIIEHHE COAEpKa-
Hue asora cocrtasiusano 3,88%, B mepmon komomeHus - 2,51%. Pesymbratsl
OIBITa CBUACTEIBCTBYIOT O TEHACHIMH YBEIMYCHHS KOHIEHTPAIUH a30Ta B
pacTeHHH OT MHOKYyIsAnuu OwompemapatamMu. Tak, 3a Bechb NEpPHOJ BETETAIHH
pacTeHHs SIMEHs, CeMeHa KOTOPHIX ObUIM 00paboTaHBl PU30arpHHOM U (IIaBO-
0aKTepHHOM, COJEp)KaJll B CBOEM COCTaBe a30Ta OoJibIe, YEM PacTeHHUs Ha Ba-
pUAHTax ¢ MPUMEHEHHEeM a30THBIX ynobOpeHuil B no3e 30 kr/ra a.B., o6a mpemna-
paTa mo JIeHCTBHIO Ha 3TOT MOKa3aTeNb NPAKTUYECKH HE OTIHMYAIUCh (Tabi.
1.23).

Habmonenus mo ¢aszaM pa3BUTHS SUMEHS CBHJIETEIHCTBYIOT O TOM, 4TO
npuMeHeHne (ocPOopHO-KANIMHHBIX yHOOpeHUH ci1abo BIUAIO Ha COIep)KaHHUe
P205 B pacTeHusx Bo Bce (a3bl pa3BUTHs, a UCHOJb30BaHHE TPEX MaKpoynob-
peHuil, Ha000POT, CHUIKAIO ITOT MOKa3zaTedb. MHOKyISALUSA ceMsH Ouoyiornye-
CKUMH IIpenapaTaMy Ha cojaepkaHue Gocdopa B pacTEeHHSIX HE BIUsAIA.
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Taonuya 1.23. Conepxanue a3ota, Gochopa u Kaaus B paCTCHHSIX SIUMEHS,
% Ha BO31yIIHO cyxoe BemecTBo. CpenHee 3a 3 roga

Bapuasr Kymenue TpyOxoBanue Konomenue
N |P,0Os| K0 N | P,0Os| K;0 | N | P05 | K30

Be3 ynoOpenuit 3,57 | 0,92 | 5,47 | 2,44 | 0,91 | 3,44 | 0,95 | 0,64 | 1,45

P30K60 - don 1 3,66 | 0,93 | 5,34 | 2,45 | 0,97 | 3,81 | 0,97 | 0,68 | 1,59
@1 + puzoarpur 3,92 | 0,90 | 5,42 | 2,59 | 0,97 | 3,53 | 1,18 | 0,69 | 1,58
@1 + hmaBobakrenn | 3,99 | 0,92 | 5,40 | 2,59 | 0,97 | 3,81 | 1,20 | 0,71 | 1,55
N30P30K60 - por 2 | 3,88 | 0,91 | 5,45 | 2,51 | 0,96 | 3,81 | 1,10 | 0,67 | 1,60
D2 + puzoarpuH 4,37 10,91 | 551 |2,66 098|391 1,08 | 0,67 | 1,65
@2 + ¢naBobakrepuH | 4,37 | 0,93 | 5,48 | 2,62 | 0,98 | 3,87 | 1,03 | 0,67 | 1,62

ConepxaHue Kaldus B PacTEHHSAX SUMEHS IO Mepe pocTa U pa3sBUTHUSA
KyJbTYypBl CHIKaidoch (tabm. 1.23). O6Ga ¢oHa MHUHEpanbHBIX YIOOpEHHI,
MpaKTHYECKH OJMHAKOBO BIUANU Ha coiepxanme K,0 B pacTeHHIX, He3HAUH-
TEIbHO YBEIHYHB €T0 110 CPaBHEHHIO C KOHTPOIBHEIM BapuaHToM. OOpaboTka
CeMsSH pH30arpuHOM U (IaBOOAKTEpHHOM HE yBeJIHUYMIa COAepKaHUe Kaaus B
pactenusx suMmeHns. Ha ¢gocdopHo-kanuitHoM doHe 5Ta TEHAESHIUS MEHSIACh -
B (hase TpyOKOBaHMSA PU30ATrPUH CIIOCOOCTBOBAI CHUIKCHHUIO COJEPKAHUSA KaJlus
10 3,53% mno cpaBHeHHUIO ¢ MUHepanbHbIM GoHOM (3,81%). B cpennem 3a 3 ro-
Jla Ha BTOPOM MHHEpajibHOM (OHE COAEpKaHHE Kalusi B pacTeHUAX BO Bce da-
3Bl Pa3BUTHS OT MHOKYISAIUU CEMSH SUYMEHSI PU30arPUHOM U (IaBOOAKTEPHHOM
HE M3MEHSJIACH.

B MukpomnosneBoM omnbiTe, NPOBEIEHHOM Ha CBETJIO-CEPON JECHOW MOYBE
[baiipamoB, 2000] B a3y xKyuieHus sSYMEHs, HECMOTPS Ha TO, 4TO OMompemapa-
THl HE BIWANM Ha HAKOMJIEHHE OHMOMAacchl PAacTeHHWH, KOHIEHTPAIHsS a30Ta B
pacTeHHsX OblIa BEIIIE, YeM B HEHHOKYJIHPOBAHHBIX PACTCHHUAX, IMPAKTHIECCKH,
BO BCE OBl IPOBEJIEHNS dKcIepuMenTa (Tadn. 1.24).

Taonuya 1.24. ConepkaHue a3oTa B paCTCHUAX TYMEHS B a3y KyIIeHUS,

% Ha BO3JYIIHO CYXO€ BELIECTBO
Bapuant 1997 1. 1998 . 1999 r. Cpennee
1.Kontpoins (PK) . 2,35 3,58 2,66 2,95
2.N30PK 2,69 4,58 5,80 4,78
3.PK + puzoarpun 2,35 4,41 5,08 3,95
4.PK + ¢dnaBobakTepun 3,55 3,87 3,64 3,69
5.PK + Ouormnadt 2,85 3,36 3,58 3,26
6.N30PK + puzoarpun 2,68 4,44 5,60 423
7.N30PK + ¢naBobakTepun 3,70 3,97 4,80 4,16
8. N30PK + Ouorutant 2,94 4,53 5,08 4,18
9.N60PK 3,76 4,44 5,11 4,44
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Ionyuenuslid GakT SBISETCS CBHACTEIBCTBOM TOrO, YTO 32 CYET MHOKY-
JNAUUN KOHIEHTPAlMs a30Ta B PACTEHHSIX MOBBINIACTCS, BUAUMO, 32 CUET yIyd-
OIEHHS TOTPEOJICHUS €ro KOPHSAMHU, a TakKKe BCIEACTBHE BO3MOXXHOW (UKca-
MM a30Ta MUKPOOpPTaHU3MaMH H3 aTMOChepsl.

IonoxurensHOE AciiCTBUE HMHOKYJISHTOB Ha KOHIICHTPAIMIO a30Ta B pac-
TCHHUSAX SUYMEHS MPOJOJIKAIO COXpPaHAThCS U B a3y TpyOkoBaHus (tadn. 1.25).
Ha ¢one 6e3 azoTHOTrO ynoOpeHHs HCIOJb30BaHUE pu3oarpuHa u ¢uaBobakTe-
pHUHA MOBBINIANO COJEpXKAHHE a30Ta B OMoMacce SYMEHs Kak MO CPaBHEHHIO C
KOHTpOJIEM, TaKk U ¢ (OHOM a30THOTO yaoOpeHus. OTMeueHHAs 3aKOHOMeEp-
HOCTH ObLIa SBHO BBIPa)K€HAa B OTHOCUTEIBHO OJIArOMPUSATHBIC TOIBI, B DKCTpe-
MaJbHBINH ke 1999 r. Bo3pacTaHWs KOHIICHTpPAIMU a30Ta B PACTCHUSX OT OWO-
npemnapatoB He mpoucxoamio. Ha ¢oHe ¢ BHeceHHEM a30THOTO yJAOOpEHHS MO-
JOXKHUTEIbHOE JCHCTBHE MPEnapaToB Ha COACPKAHHE a30Ta B PACTCHHAX SUME-
HS NPOABIAIOCH TOJBKO B OoJMH 1997 r., Koraa BBINANO KOJMYECTBO OCAJIKOB,
O0MM3K0e K MHOTOJIETHEH HOpME, B APYTHE )K€ FOABl B 3TOT MEPUOA HCIBITHIBAI-
csl 1e(UIUT BIIarH.

Taénuya 1.25. KoHueHTpanus a3ota B pacTeHUsX slUMEHs B a3y TpyOKoBaHuS,
% Ha BO3YIIHO CyXO€ BEIIECTBO

Bapuant 1997 r. 1998 r. 1999 r. Cpennee
1.Kontpouns (PK) 1,75 1,60 3,22 2,19
2.N30PK 1,58 2,50 3,21 2,43
3.PK + puzoarpun 2,35 3,20 3,37 2,97
4.PK + ¢naBobakTepun 2,35 2,64 3,26 2,75
5.PK + Oumommant 1,86 2,30 3,33 2,50
6.N30PK + pusoarpun 2,70 2,08 3,25 2,68
7.N30PK + ¢maBobakTepuH 2,28 2,31 3,16 2,58
8.N30PK + GuormianT 2,42 2,43 3,35 2,73
9.N600PK 2,50 2,86 3,38 2,91

B ¢a3y konomeHus MONOXHUTEIbHOE NelcTBHE OWOmpemapaToB Ha CO-
IepkaHue a30Ta B pacTeHUAX suMeHA (Tabn. 1.26) coXpaHSIIOCH B TOMIBI C JOC-
TaTOYHBIM KOJIMYECTBOM aTMOC(HEpHBIX OCAaJKOB BBINABIIMX B IPEABIIYIIHH
nepuoj Bereranuu. Ha ¢one 6e3 a3oTHOro ynoOpeHus jnydire aedicTBoBal pH-
30arpuH, NMPakKTUYECKH, BO BCE TOABI NMpPOBENEHHUs onbiTa. KoHIEeHTpamus a3ora
B PAaCTEHHMSAX HPH HHOKYIALHMHM CEMSH 3THM IIpenapaTtoM Bo3pacTalla IO Cpas-
HEHHIO C HEMHOKYJIHUPOBAaHHBIM KOHTposieM u GoHOM a3zorta B mo3e 30 kr/ra. Ot
OHOIIaHTa COJNEPKAaHHUE a30Ta B PACTCHHSAX MMEJO TCHACHLMIO K IOBBILICHHIO
IpU HEZOCTaTKe aTMocpepHBIX ocankoB B 1998 u 1999 rr. Ilpu BHeceHUHU
A30THOTO yAOOpeHHs, MPAKTHYECKH, BCe HM3ydaeMble IpemapaTsl CIOCOOCTBO-
BaJIM TEHJEHIMH MOBBINICHNS KOHIIEHTPAI[UU a30Ta B PACTEHHUAX SUMEHS, KOTO-
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past OblTa BEIpaK€HA TOJIBKO B TOJBI C JOCTATOYHBIM KOJHYECTBOM OCAIKOB B
MPEeJIIeCTBYIOMHUHA KOTOMEHHUIO TEePUOJ.

Takum o6pa3oM, M3ydeHHE KOHIICHTpAIMU a30Ta B PACTCHUSAX SUMEHS B
NIepPUOJ OHTOTE€HE3a CBUAETEIbCTBYET O TOM, UTO MOJOXKHUTEIbHAsA POIb MUKPO-
OpraHM3MOB, BXOJSAIIUX B COCTaB OMONpenapaToB HauyMHAET MPOSBIATHCA ¢ da-
3bl KYLICHHUS S'UMEHs, coXpaHseTcs B TpyOkoBaHue u B kosoueHue. HauGosee
OTYETIMBO TOJOXHUTENbHASA POIb HWHOKYIANHH CEMSH OTMEYaeTcss B TOABI C
JOCTAaTOYHBIM KOJMYECTBOM OCaJKOB, NPH HX HEJOCTAaTKe OMOmpemaparsl,
NMPaKTHUECKH, HEe BIHSIOT HAa KOHIEHTPAIMIO a30Ta B PACTEHHSIX B MEPHOJ OH-
ToreHesa. M3 u3yyaeMmbIX NpemnapaToB Jydlle BJIMAI Ha KOHLEHTPALHUIO a30Ta B
pacTeHUsIX pU30arpuH.

Taonuya 1.26. KoHueHTpanus a30Ta B PaCTCHUAX SYMEHS B a3y KOJOUICHUS,
% Ha BO3IYIIHO CyXO€ BEILECTBO

Bapuant 1997 1. 1998 1. 1999 r. Cpennss
1.Konrpons (PK) 1,75 1,64 2,54 1,98
2.N30PK 1,58 1,76 2,68 2,01
3.PK + puzoarpun 2,34 1,79 2,78 2,30
4.PK + ¢mnaBoGakTepun 1,70 1,68 2,54 1,97
5.PK + Ouormiant 1,85 1,92 2,70 2,16
6.N30PK + puzoarpun 1,71 1,87 2,70 2,09
7.N30PK + ¢raBobakTepun 1,95 1,83 2,65 2,14
8.N30PK + GuormianT 1,83 1,84 2,50 2,06
9.N60PK 1,62 1,96 2,79 2,18

HakomieHue as3ora B pacTeHUsX B IEPUOJ BEreTallMH OINpeaeseTcs
MHOTHMH (aKTOpaMH, CpeaH KOTOPHIX OCHOBHAS POJIb MPUHAMICIKUT MOTOTHBIM
YCJIOBHSIM BET€TallHOHHOTO TMEPHOAa U YPOBHIO a30THOrO MUTAHHUS PACTEHHUH.

B a3y kyuieHus OT MHOKYJISLHMHK BCEMH IperapaTaMyd HAaKOIUICHHE a30Ta
MPEBHINIAN0 AHATOTHYHBIN MOKa3aTelb MO CPAaBHEHHUI0O HEHHOKYIHPOBAHHBIMHU
pactenusmu (tabm. 1.27).

Kak B oTmenbHBIE TOABI, TAK U B CPEAHEM 32 3 roja ombita B (aszy Kyiie-
HUsl sT9MeHsi Ha QoHe 6e3 BHECEHHUs a30THOr0 yJOOpeHHs yBelIWYeHHE HaKOI-
JIEHHS PacTEHHSIMHU a30Ta IOIy4YeHO HO pu3oarpuHy u ¢iaaBobakrtepuny. Ha
(oHEe ¢ BHECEHHEM a30THOI0 YJOOpEHHs HaKOIUIEHHE a30Ta MHOKYJIHPOBAaHHBI-
MU pacTeHHSIMHU B a3y KyLIeHHUs OBLIO MPUMEPHO TaKUM K€ KaK MPH BHECEHUHU
N30, HO ycTymano MPUMEHEHHIO a30THOTO ynoOpeHus B Gojee BBICOKOIl 103€ -
N60.

3a mepuoa OT KyIIeHUS A0 TPyOKOBaHUS HAKOIUICHHE a30Ta SYMEHEM
CYIIECTBEHHO BO3POCIO BCIEACTBHE MHTEHCUBHOTO (OPMHUPOBAHHS OHOMACCHI.
B ronel ¢ goctarounsiM yBrnaxkHeHueM (1997 u 1998) 3a cuetr GuompemnapaToB
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SYMEHEeM HaKaIUIMBAJIOCh CYI[ECTBEHHO OOJbIIe a30Ta, YeM HEHHOKYJIHPOBAaH-
HBIMU PACTEHHUSMH, U Pa3Mephl ero OB MPUMEPHO TAKHMH K€, KaK MPH BHE-
CCHUH TOJ KYJIbTYypy a3oTa B jo3e u3 pacuera 30 kr/ra. Ha ¢oHe ¢ BHeceHHEM
a30THOTO yJ0OpEHHs BO3pAacCTAHHE BBIHOCA 3TOTO 3JIEMEHTa OT HHOKYJISHTOB
Habma0an0ch TOAbko B 1997 r., 94TO BEepOATHO, CBSI3aHO C BO3JCHCTBHUEM IIO-
TOJHBIX YCIOBUU DTOTO MEPHOJa BEreTauuu, riaBHbIM 00pa3oMm, H3-3a HeJaoCTa-
TOYHOTO YBJIAXXKHEHHS.

Taonuya 1.27. HakoruieHue a30Ta pacTEHUSIMH SYMEHS, MI/COCYI.
Cpennee 3a 3 rozga

Bapuant Kymenue TpyOkoBaHue Konomenne
1.Kontpons (PK) 51 279 459
2.N30PK 96 334 589
3.PK + pusoarpun 67 353 533
4.PK + ¢drnaBobaxkTepun 66 315 511
5.PK + Omorutant 58 337 570
6.N30PK + puzoarpun 89 351 629
7.N30PK + ¢unaBobakTepun 96 349 598
8.N30PK + Ouormnant 84 354 651
9.N600PK 109 489 773

Haxomenune a3ora pacTeHHSIMHU sUMEHS K (a3e KOJOMIEHUs CYLIeCTBEH-
HO BO3pocio B 1998 r., Korja BHINMAJNO 3HAYHUTEIBHOE KOJHYECTBO aTMocdep-
HBIX 0CaJKOB. MeHblIe yBennueHue noiaydeno B 1999 r., a 8 1997 r. uz-3a pes-
Koro neduuuTa Biark BO3pAacTaHUs BBIHOCA a30Ta 3a MEPUOJA OT TPYyOKOBaHMSA
0 KOJOIIECHUs, MPaKTHIeCKH, He oTMedeHo (Tabm. 1.27).

OneHnuBas posib OGUONpeEnapaToB B HAKOIUIGHHH PacTEHHUSIMH a30Ta, clie-
IyeT OTMETUTh, YTO Ha QoHE 0e3 JOMOCEBHOTO BHECEHHs a30THOTO yAOOpeHus
OT BCEX TpernapaToB OHO yBEIWUYMBAJIOCH MpuMepHO Ha 10 % 1O cpaBHEHHIO C
WHOKYJIUPOBAaHHEIMHU pacTeHussMH. Ha ¢oHe ¢ BHeceHmeM a30THOro ynoOpeHHs
HaKOIUIEHHE MHOKYJIMPOBAaHHBIMHU PACTCHUSMH OBUIO BBILNIC YeM IIPH HCIOJIB30-
BaHMM TOJILKO OMONpenapaToB WIH TOJBKO OJHOTO azora B no3e N30, HO ycTy-
nango BHeceHHio N60.

Crnenududeckue yclIOBHS a30THOTO MUTAHUS SPOBOW MIIEHHUIBI CO3/MAIOT-
Cs TIPU BBHIPANIMBAHHUM €€ B YUCTOM M B CMCIIAHHOM ¢ 0000BOW KyIbTYpOU ro-
poxom [Jlekomues, 2002]. A3oTHble yqoOpeHHs, BHECEHHbIE JO MOCEBAa B BO3-
pacTalUUX A03aX, HE3aBHCHMO OT MHOKYJISLMM W BHAA I[10CEBAa, MOBBILIAIU
KOHIICHTPAllMM a30Ta B PacTeHUAX 00EHMX KyIbTYp BO Bce (asbl BereTaluu
(tabm. 1.28). N30 yBenuuuno comepx aHHe a30Ta B paCTECHUAX NIICHUIBI B a3y
KymieHus o cpaBHeHHIo ¢ ¢ponom Ha 0,09%, N60 - ma 0,23%; B da3y TpyOKo-
BaHus - Ha 0,13% u 0,55%; B ¢a3y userenus - va 0,25% wu 0,37% coorBercT-
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BeHHO. Y ropoxa BHeceHne N30 u N60 yBenuuuino cojaepxanue azora B dasy
Hayana pocra - Ha 0,28% u 0,45%; B ¢da3y navana Oyronusanuu - Ha 0,33% u
0,53%; B a3y nserenus - Ha 0,21% u 0.31%. He3aBucumo oT ¢oHa a30THOTO
yaoOpeHusi, WHOKYISIHUS CEMSH MOHOMOCEBa MIICHHIBI MOBBIIIANa COAECpKa-
Hue obmero azora B ¢as3y xymeHnus - Ha 0,19%, tpy6koBanus Ha 0,13% u nse-
Tenue Ha 0,03%.

B ¢a3y Hayama pocTta W BETBIGHHS NMOOEroB ropoxa IIpH HMHOKYJISIUH Ce-
MSH MOHOIlOCeBa 0000BOIl KyNbTypsl OTMEUYEHA TCHICHIUS YBECIHYCHHS CO-
IepKaHus 00Iero a3oTa B pacTeHUAX, B (a3pl Hayana OYyTOHH3AaIMH U IBETE-
HUs, HA000POT, K CHHKCHUIO.

Taonuya 1. 28. Konnenrpauus o0uiero a3zora B pacTeHHIX,
% Ha cyxoe BemectBo. Cpennee 3a 3 roxa

Ne NO N30 N60 NO N30 | N60 NO N30 N60
BapH-
aHTa [Tmenuna
KyIIEeHHe TpyOkoBaHue I[BeTenue
1* | 3,51 3,76 3,91 2,55 2,62 2,93 1,92 2,23 2,27
2. 3,77 3,78 4,21 2,57 2,67 3,25 2,01 2,24 2,25
5. 4,04 | 4,10 4,14 2,81 2,88 3,21 1,88 2,28 2,44
6. 3,99 | 4,02 4,10 2,59 2,89 3,30 1,99 2,23 2,45
7. 3,92 4,04 4,10 2,72 2,96 3,35 2,06 2,16 2,37
8. 4,07 4,12 4,23 2,75 2,78 3,30 2,09 2,29 2,37
I'opox
HayaJI0 POCTa U BETBIE-
Havano OyTOHH3ALHU LBerenue

Husl mo0eros
3,76 4.01 4,03 3,27 3,68 3,72 2,59 2,74 2,95
367 | 3,89 | 433 | 3,09 | 334 | 3,66 | 238 | 2,76 | 2,63
3,58 3,83 4,06 3,26 3,34 3,45 2,42 2,76 2,90
3,75 4,03 4,20 3,28 3,51 3,71 2,40 2,48 2,63
3,95 4,11 4,22 3,14 3,44 3,73 2,46 2,72 2,71
3.61 4,12 4,19 2,68 3,52 3,73 2,39 2,47 2,69

*Mpumevyanue: 1-INlmennna, 2-IMmennna + puzoarpun (PA), 3-I'opox, 4-I'opox + pu3o-
Topdun (PT), 5-Ilmenuna + ropox, 6-(Ilmennna + PA) + ropox, 7-Ilmennna + (ropox + PT),
8-(IMMmenuna+PA) + (Topox + PT).

o N oL AW

HezaBucumo ot CI)OHa a30THOTO yI[OﬁpCHHS{ U AHOKYJIAOWU CEMAH KOMIIO-
HCHTOB aBOT(bI/IKCpr}OH.IHMI/I npenaparaMu, NOpHA BbIpallMBAaHWW IIIEHHUI Bl B
CMECH C TOpPOXOM COJCpIKAaHUC o0mrero aszora B pacTeHusax ﬂpOBOﬁ NIICHU I bI
mo (1)a3aM Be€reraum CylmeCcTBEHHO BbBIIIE, YEM B €€ MOHOIIOCEBAX: B (1)213}’ Ky-
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menus - Ha 0.36 - 0.41%; Tpy6koBanus - Ha 0.23 - 0.31% u nBerenus - Ha 0.06
-0.11%.

He3aBHCUMO OT NPUMEHSIEMBIX a30THBIX YIOOpEHHH, NPU MHOKYJSLHH Ce-
MSH OJIHOTO WM 00OMX KOMIIOHEHTOB CMecH OMompemapaTaMH coJepXaHue
ofbmero a3ora B pacTeHHUAX ropoxa B (a3y Hadaja pocTa OBUIO BEIIIE, YeM §
MOHOIIOCEBE. AHAJOTMYHOE sBIIEHHE HAOJI0aloch B CMEIIAaHHOM IoceBe 0e3
HHOKYJIALIMU CEMSH.

Hakormienue a3oTa B pacTEHHUAX SBISACTCSH OTPAKEHUEM YCIOBHH a30THOIO
MUTaHUs M OTMEYCHHBbIC paHEe TEHJCHIMU M3MECHEHMs BEJIMYHHBI OHOMAcChl U
KOHI[EHTpAallM¥ a30Ta XapaKTepHbl W AN 3TOr0 IoKaszareis. MakcUMalbHOE
HaKOIUICHHE a30Ta B PACTCHHAX SPOBOl MUICHHUIBI M ropoxa mo ¢asam Berera-
UM TPOUCXOJUIO TPH BHECEHHH MAKCHMaJIbHOH MO3BI a30THOTO YJOOpeHHs
(Tabn. 1.29, 1.30).

Taonuya 1.29. [lnHaMuKa HaKOIUICHHUS a30Ta PACTCHHUSMH SIPOBOM IIICHUIIBL,
r /100 pacrennii. Cpennee 3a 3 rona

Ne Bapuant NO N30 N60
Kymenne
1. (MMennma 1,27 1,59 2,06
2. Ilmenuna + puszoarpux 1,52 1,73 2,11
5. |Mmenuna + Copox 1,84 1,89 2,38
6. |(ITmennna + PA) + I'opox 2,07 2,07 2,67
7. IMwennna + (Fopox + puzoropdun) 1,90 2,01 2,77
8. |(ITmennna+puzoarpun)+(Iopox+pusoroppun) 2,03 2,29 2,70
TpyOkoBanue
1. ([Menuua 2,04 2,74 3,38
2. (ITmenuna + puzoarpux 2,32 3,04 4,07
5 [MMmenuna + I'opox 2,47 3,49 4,21
6. |(TTenuna + PA) + I'opox 3,12 3,76 4,89
7. IMmenuna + (Iopox + pusoropdun) 3,16 3,73 4,90
8. |(Mwenunua+puzoarpun)+(Iopox+pusoropdun) 3,33 3,65 4,66
[{BeTeHue
1. (ITmenwnta 1,83 2,48 2,78
2. |[Tmennna + pusoarpux 2,12 2,62 3,50
5. Mmenuna + Topox 2,53 3,20 3,71
6. |(ITmenunma + pusoarpun) + ['opox 2,76 3,69 4,55
7. Imenuna + (F'opox + pusorophun) 2,51 3,17 4,21
8. |(TTwenuua+puzoarpus)+(Fopox+pusoropdun) 2,64 4,07 4,15

Hpe}lHOCCBHaﬂ HHOKYJIALIMSE CEMSIH MOHOIIOCEBA HU3Y4Ya€MbIX KYJIBTYpP
yBEJIMWYHIIa HAKOIJICHHUE a30Ta y 3JIaKOBOW M CHH’Kalla ero y 6060BOI KYJIbTY-
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pbl. Mcnonb30BaHME COOTBETCTBYIOIIMX OHMONpenapaToB YBEJIHMUYUIO HaKOIIe-
HUE a30Ta B CMCIIAHHBIX [OCEBAaX [0 CPABHEHHIO C BAapHAHTOM CMEIIAHHOTO
nocesa 0e3 MHOKYJIAUU CeMsAH. 3a cyeT jAomnoceBHOro BHeceHus N30 Hakome-
HHE 3TOTO 3JIeMEeHTa PACTEHHSIMHU MIIEHHUIBl BO3pacio B (a3y KyIEeHHS B cpej-
Hem Ha 10,7%, N60 - Ha 37,9%, B a3y TpyOkoBanus - Ha 23,7% u 58,4%; B
¢dazy userenus - Ha 33,7% u 59,2% coorBeTcTBeHHO. He3aBHCHUMO OT ypOBHS
a30THOIO NHTAHMS M BHUJAA ITOCEBAa MHOKYJSAIHUS CEMSH IOBBIIIAJA HAKOIUICHHE
a30Ta B PaCTECHHAX MIICHHUIBI BO Bce (a3pl Beretanuu (0.15, 0,42 u 0,39 r/100
pacTeHuii B a3y KylleHHs, TpyOKOBaHMs M IBeTeHHUs). [Ipu BbIpaliMBaHUU
MIIEHUI[Bl B CMEIIaHHOM IOCEBE C TOPOXOM, HE3aBHCHUMO OT YPOBHS a30THOTO
NMUTAaHUA W HWHOKYISIUU CEMSH, HaKOIIEHHE a30Ta B PACTEHUAX 3JIaKOBOIl
KyIbTypBl BO3PacTajgo MO CPAaBHEHHIO C MOHOIOCEBOM: B a3y KyImeHUs - B
1,13.-.1,43 pa3a, B ¢a3y tpybkxoBanus - B 1,25 pasa u B a3y IBeTeHHS - B
1,07.- 1,44 pa3za.

He3aBucumMo OT MHOKYISIMM W BUAA NOCEBA, HAKOIUICHHE a30Ta pacTe-
HusSMH ropoxa npu BHeceHuH N30 mo cpaBHeHuio c¢ ¢onom PK Bospacrano B
a3y Hauana pocta u BeTBiIeHHUs moberoB Ha 23,5%, N60 Ha 55,7%, B da3y Oy-
toHusanuu - Ha 41,0% u 76,5%; B ¢asy nserenus - Ha 31,6% u 66,4% cooT-
BercTBeHHO (Tabx. 1.30). MHokynsus cemssH 60600BOM KyJIbTypbl B MOHOIOCE-
BE CHH)KaJla HAKOIUIGHHME a30Ta B PACTEHMAX BO Bce (a3bl BEreTallMu, a B CMe-
MIAaHHBIX MOCEBaX NMPUBOJAUIA K €r0 MOBBIIICHUIO PACTCHUSMH 3JIaKOBOH KyIb-
Typsl. C Bo3pacTaHHeM 03 a30THOTO yZoOpeHHs BO Bce (a3bl BETETAMH, He-
3aBHCHMO OT MHOKYJISIIMH, B CMEIIAHHOM IIOCEBE OTMEUYeHa TCHACHIUS CHHUXe-
HUs J0JW HAKOIIEHHOT'0 a30Ta PACTeHHSIMHU IIICHUIHB OT OOLero ero cojuep-
JKaHUS B PACTEHHSIX HM3y4aeMbIX KyJIbTYyp CMEIIaHHOTO HoceBa. MHOKyIsIus
CEeMSH OJHOTO HJIM 00OMX KOMIIOHEHTOB CMECH yBeJIMYHMBaja HaKOMJIEHHE a30-
Ta NIIeHuIeld B ¢a3bl TpyOKOBaHMA M LBeTeHMA. HakoreHue a3ora pacTeHUs-
MH TOpoXa HE3aBHCHUMO OT MHOKYISAILHH CEMSH KOMIIOHEHTOB CMECH IpH BHe-
cennu N30 uMeno TeHAEHIHIO K BOo3pacTaHHIO. IIpu JanbHeimeM yBeIUICHUHU
036l a30Ta HAKOIUICHHE JTOTrO 3JIEMEHTa B PAaCTEHHSAX IOopoxXa B CMEIIaHHBIX
moceBax 1o (azaM BereTallMM HECKOJBKO CHHXKAJIOCh.

WHOKYISIUSA CeMsIH OJHOT0 MIM O00OMX KOMIIOHEHTOB CMECH yBEJIHYHIIA
HaKOTJIEHHE a30Ta B rOpoxe TONbKO B (pa3y Hauaja pocTa U BETBIEHUS NMOOETOB
(tabn. 1.30). B ¢a3y nauama OyroHm3amuu 000OBOH KyJIbTYpHl COAEpIKaHUE
obmiero a3oTa B pacCTEHHAX ropoxa CMENIaHHOTO I0ceBa C MHOKYIANHEH OgHO-
ro W3 KOMIOHEHTOB CMECH BO3pacTalo N0 CPaBHEHUIO C HHOKYJIHPOBAHHBIM
MOHOIIOCEBOM, HO HHXE, 4YeM B MOHOINOCeBe 0e3 MHOKyIsinuu. B ¢asy nere-
HUSl TOpoXa cojepikaHue o0mero a3oTa B pPacCTEHUSAX B BapHaHTaX CMEIIAHHOTO
noceBa 0e3 MHOKYJISIIUU U C HHOKYJIsIMEld ceMsH 6000BOro KOMIOHEHTa CMECH
OBLIO BBINIE, YEM B BapHaHTE €ro MOHOMOcCeBa ¢ 00pabOTKOH ceMsH puU3oTOp-
tdhuHOM.
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Taonuya 1.30. JlnHamuka HaKOIUICHUS a30Ta paCTEHUSIMH Topoxa Imo ¢as3aM Berera-
uuu, T /100 pactenuii. Cpeanee 3a 1998-2000 rr.

Ne Bapuanr NO | N30 N60
Hayajo pocTa M BETBJICHHS M0OEroB
2. |T'opox 2,17 2,53 3,26
3. |Topox + puzoropdun 1,92 2,51 3,10
5. [MMmenunna + I'opox 2,14 2,42 2,93
6. |(ITmennna + puzoarpun) + I'opox 2,39 2,99 3,91
7. Mumenuna + (Fopox +pusoTopduH) 2,39 2,66 3,81
8. |(ITennna+puzoarpun)+(Iopox+pusoropdun) 2,27 3,27 3,63
HayaJio OyTOHHM3ALUU
2. \I'opox 4,12 5,51 7,13
3. [Topox + pusotopdun 3,35 5,35 6,89
5. IMmenuna + 'opox 3,87 5,39 6,33
6. |(ITmenuna + pusoarpun) + I'opox 4,25 5,81 7,38
7. ITmennna + (T'opox +puzoTophun) 4,31 5,57 7,19
8. |(ITmenuna+puzoarpun )+ opox-+pusotopbun) 3,81 5,78 6,58
IIBeTenue
2. [Topox 4,57 5,98 7,43
3. [Topox + pusoropdun 4,12 5,56 7,31
5. |IMmenuna + I'opox 4,56 5,74 7,01
6. |(ITmennna + puzoarpun) + I'opox 4,57 6,00 7,71
7. IMmenuna + (I'opox +pusotopdun) 4,83 5,92 7,82
8. |(ITmenunna+puzoarpun)+(I'opox-+puzorophun) 4,53 6,53 7,99

CrnenoBaTenbHO, HHOKYIALHUS ceMsH 0000BOM M 371aKOBOW KYyJNbTYp, BBI-
pamuBaeMbIX B YUCTHIX M CMEMIAHHBIX ITOCEBAaX ITOJOXXHUTENBHO CKa3hIBAETCS Ha
a30THOM NHTAHUU PACTEHHH, 0COOCHHO 3TO IMPOSBISAETCS HA SPOBOH HIICHUIE
CMEIIaHHOTO II0CEeBa, I'ZIe BO3MOXKHO, IPOHUCXOIUT IepepaclpejeieHnue a3ora
oT 6060BOro K 3;11aK0BOMY KoMmmoHeHTy [Tpemnaues, 1999].

B moneBoM ombiTe Ha YepHO3eMe OOBIKHOBEHHOM IIPHMEHEHHE a30THOTO
ynoOpeHuss ¥ OUONpenapaToB MOJOXKUTEIBHO CKa3ajJoCh Ha YIyYIICHHH MHUHE-
paJIbHOTO NHUTAaHUS PACTEHUH KYKypy3bl, Bo3JesibiBaeMoi Ha 3epHOo. OO0 3TOM
CBHU/AETENBCTBYET U3MEHEHHE COJEPKAHUSA B PACTEHUAX FJIEMEHTOB MHUHEpab-
Horo nutanus (tadm. 1.31).

B wactHOoCTH, B a3y 10-12 nucTtbeB B pe3yinbTaTe MHOKYJSILUU CEMSH
MOOMJIMHOM YBEJIMYMBaJIacCh KOHLEHTpPALUMs B pacTeHHsIX a3oTa, Gocdopa u ka-
aus Ha oboux QoHax MHUHEpalbHBIX ynoOpenuit. Ha ¢one ¢ BHeceHuem
dhochopHOro ynobpeHus MoOBBHIIAIOCH COAEpKaHHE B pacTeHUAX (pochopa mpu
WHOKYJSNNU CEeMsH OwmompenmaparamMu Ha ocHoBe Pseudamonas wr. 2137 u
2184. B ¢a3y uBeteHus Kykypy3sl Ha ¢oHe P60 3a cueT MHOKYISLHH CEMSH
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mTaMmMoM 2184 Bo3pacTasio colepXaHHE B PACTCHUAX a30Ta W Kaiuus, OT
mramMma 2137 - xanus.

Taonuya 1.31. Conepxanue a3ora, Gocdopa u xanus B pacTeHUIX KyKypy3bl Ha
yepHO3eMe 0OBIKHOBEHHOM, % Ha cyxoe BemecTBo. Cpennee 3a 2000-2002 r.r.

Bapuant 10-12 nucTheB L[BeTeHme
N P K N P K
1. P60 - dhon 1 (1) 2,72 0,44 2,19 2,49 0,30 1,38
2. ®1 +Ps. mt.2137 2,75 0,47 2,11 2,52 0,33 1,50
3.01 +Ps. mr.2184 2,73 0,51 2,24 2,63 0,31 1,61

2,91 0,47 2,40 2,55 0,34 1,49
5. N60P60 - don 2(D2) 2,67 0,46 2,06 2,61 0,43 1,64

6. dr + Ps. mr.2137 2,59 0,47 2,14 2,60 0,32 1,69
7. ®2 + Ps. mr. 2184 2,74 0,47 2,10 2,50 0,30 1,70
8. ®2 + MoOuINH 2,82 0,52 2,27 2,49 0,31 1,46
9.N120P60 2,74 0,45 2,05 2,49 0,34 1,45

B ¢azy 10-12 nucteeB 3a cueT OuompenapaToB, H3TOTOBJIEHHBIX Ha OCHO-
Be Pseudamonas (mt. 2137 u 2184), yBenmumBaloch HAKOIUICHHE B PACTCHUIX
azora Ha 10-12% u Ha 20% nUpwW WHOKYJIAIUH MOOHMIHNHOM, YTO HMPHUOIHKAIOCH
K JeHcTBHIO a30THOTO ynoOpenus B mo3e N60 (25%). Ha done N60P60 B a1y
a3y OmompenapaThl He M3MEHSUIM HAaKOIUIEHHE a30Ta B PACTEHHUSIX KYKypPY3HI.
Hakonnenue docdopa B pactenusnx B ¢asy 10-12 nuctheB KyKypy3sl Ha (oHE
P60 Bo3pacrano na 16-28% B pe3ynbTaTe MHOKYJIANHMH CeMsSH Ouompemapara-
MH, Ipu 3TOM Hauboisiee 3¢ ekTuBHEIM OblT Pseudamonas mrtamm 2184 (tabi.
1.32).

Tabnuya 1.32. Haxonnenne a3ota, pochopa i Kanus B paCTCHUAAX KyKYpy3bl B 3aBU-
CHMOCTH OT yJOOpeHHS U OMompenapaTroB Ha YePHO3EME OOBIKHOBEHHOM,
/10 pactenuii. Cpennee 3a 3 roza.

Bapuant 10-12 nucTheB IIBeTenne
N P K N P K
1. P60 - don 1 (1) 19,9 32 16,0 27,6 3.3 15,3
2. @1 +Ps. wr.2137 21,9 3,7 16,9 30,8 4,0 18,4
3.01 +Ps. mr.2184 22,3 4,1 18,3 29,9 3,5 18,4
4. ®1 + moOunuH 23,8 39 19,5 29,0 3,8 16,9
5. N60P60 - don 2 (D2) | 24,7 4,3 19,1 33,7 5,5 21,2
6. ®2 + Ps. mr.2137 23,8 4,5 19,9 33,9 4,2 21,9
7. ®2 + P. mr.2184 24,6 4,2 18,8 32,2 3,8 21,8
8. ®2 + MoOMIHMH 25,2 4,6 20,3 32,6 4,1 19,0
9. N120P60 23,4 3,8 17,4 30,9 4,2 17,6




Ha ¢one NP-ymoOpeHuit wm3ydaemble HHOKYJISHTBI, HPaKTUYCCKH, HE
BTN Ha HAKOIUIEHHWE B pacTeHUsXx docdopa B ¢aszy 10-12 nuctbeB, ogHAKO
nMesno MecTto cinabas TEHACHIUS €ro YBEIMYEHHS IIPH HCIOIb30BAaHUHU
Pseudamonas wit. 2137 u mo6ununa Ha pore N6OP60.

B ¢a3y 10-12 nucTbeB HHOKYIALNHSA CEeMSH KYKypy3bl Pseudamonas wmit.
2137 obecneunsia TEHACHLUHUIO HAKOIUICHUs Kalus B pacTeHusx (6%), mramm
2184 u mobOunuH nosermanu Ha 14 u 22%. Ha done N60OP60 ormeuena nunrs
TEHACHIUS YBEIWUYEHHS HAKOIMJICHHS Kalusg B PACTEHHAX HPHU HCIOIb30BAHUHU
MobmnmHa u mramMma 2137 (6%). Buecenne mox xykypy3y N60 yBennuuno Ha-
KOIUIEHHE B PacTeHHUsAX a3oTa, Gocdopa m kamxmss, KOTOpOe AOCTHTamo K (GOHY
P60 B cpennem 3a 2 roga coorBeTcTBeHHO 22%, 67% u 39%. Ilpu Bo3pacTanuu
J03bI a30THOTO yO0OpeHHUs B ABa pa3a, u3MeHeHud HakoreHus NPK B pacre-
HUSAX He mnpoucxojnuino. B a3y uBereHns KyKypy3sl B HMHOKYJIMPOBaHHBIX
Pseudamonas mt. 2137 u mMobunuHOM pacTeHusx Ha ¢oue P60 yBenmumnoch
HakomiueHue Qocpopa u kamus, Pseudamonas wmr. 2184 - xamusa. Ha c¢one
N60P60 m3MeHeHUH HakoIIeHUs a30Ta, pochopa W Kadus B PACTCHUAX O
JnelicTBHeM OMoIpenapaToB HE NMPOMCXOIUIO.

VYBennueHNe KOHICHTPAIMH M HAKOIUIEHUS B PACTEHHUSAX JIEMEHTOB MH-
HEpaJbHOTO IMUTAHUS CBUACTENHCTBYET 00 yJNYUIIEHHH YCIOBHH NMHUTAaHUS pac-
TeHUH KyKypy3bl 3a cueT IpHUMEHEHHs OHOoNpenapaTos.

IIpu oreHke nelcTBUS TeX )K€ IperapaToB Ha PacTeHHUs CHUIOCHOW KyKy-
pYy3bl, BBIpAlIUBAaeMOM Ha CBETIO-CEPON JIECHON MOouBEe OBLIO BBHIABICHO, YTO B
¢da3y 10-12 nuctheB a3oTHOEe ynoOpeHue u OumompemapaThl ciabo BIHMSAIN Ha
KOHI[CHTPAlHIO a30Ta B pPacTeHHAX KyKypy3sl (Tabn. 1.33). B mBerenue mpo-
SBUJIOCH TOJOKHUTEIbHOE JEeHCTBHE BCEX M3ydaeMbIX HMHOKYJISHTOB Ha COJIEp-
XKaHHe a30Ta B pacteHusx Ha ¢oHe PK, a ma ¢ponme N60P45K60 Tompko Guo-
npenapaToB, M3TOTOBIEHHEIX Ha ocHoBe mTamma 2184 m moOunuua. B daze
MOJIOYHO-BOCKOBOW CII€JIOCTH IOYAaTKOB IPOU30LLIO CHHKEHHE KOHIICHTPAaIUU
N B HHOKYJHMPOBAHHBIX PACTEHHUSAX B Pe3yJbTaTe POCTOBOr0 pazbaBicHHUs. DTO
XapaKTepHO TOJBKO Ing (oHa Oe3 a30THOTO yOOOpEHHsS, HPU €ro BHECEHUU
n3ydaeMmble OmompenapaTtsl, HA000pOT, CIOCOOCTBOBAIIM HEKOTOPOMY MOBBIMIE-
HHIO KOHIeHTpanuu N B pPacTEHHSX, CBHIETEILCTBYIOIIEe O CTHMYIHPOBAaHUHU
MHUKPOOPTaHU3MaMH IOTJIOMEHHS a30Ta.

Haxomnnenue a3ota B pacteHusx B ¢asze 10-12 nucTheB 3a cYeT BHECCHUS
a30THOTO ynoOpeHus Bo3pactaino B 1,5-2 pasa (tabn. 1.33). UHokynsuus ceMsH
KYKypy3bl BCeMH OHOINpenapaTaMd yBeJlMUYMia HAaKOMJIEHUE a30Ta B PACTEHHUIX
Ha ¢one PK, Ha ¢pone NPK 310 umeno mecTto B MEHbIIEH CTEHEHH.

B ¢dase uBereHus yBeauueHHE HAKOIUICHUS a30Ta B PACTCHHIX KYKYpY3bl
noJ BO3JelcTBHEM OuoOmpenapaToB MPOMCXOIMIO TOJbko Ha (oue P45K60,
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npu 3ToM Oousbmiell 3¢ PeKTUBHOCTRIO XapakTepu3oBancs mramm 2137 u mo-
OunuH.

B ¢$a3y M0104HO-BOCKOBOH CIETOCTH HAKOIUIEHHE a30Ta B PACTCHUSAX B
00a roja MpoBeIEeHHS OINBITA YBEJIHUNBAIOCH OT HHOKYIANUH HAa (GoHe Oe3 BHe-
CEHHUS a30THOTO ynoOpeHwus, a Ha poHe ¢ a30ToM, ToJIbK0 B 2000 r.

Tabnuya 1.33. Haxonnenue a30Ta B pacTCHUAX KyKypy3bl B 3aBUCUMOCTHU OT IIpUMe-
HEHHs yIoOpeHuid 1 OHompenapaToB, cpeaHee 3a JABa roja.

Bapuant 10-12 nuctbreB Lserenne Monounas cre-

% r/ 1 pacr. % r/ 1 pacr. % °T r/ 1 pacr.
1. P45K60 - ¢pon 1 (D1) 2,78 0,16 1,66 1,33 1,28 1,20
2. @1 +Ps. mt. 2137 2,98 0,27 2,09 2,01 1,10 1,34
3. @1 +Ps. mr. 2184 2,55 0,27 1,82 1,68 1,14 1,57
4. @1 + mMoOuIHH 2,66 0,23 1,76 2,14 1,08 1,38
5. K60P45K60-hou2(d2) 2,71 0,25 1,70 2,13 1,19 1,48
6. @2 + Ps. m. 2137 3,13 0,32 1,66 1,97 1,39 1,65
7. ®2 + Ps. mir. 2184 3,01 0,26 1,81 2,13 1,53 1,67
8. ®2 + MoOuIMH 3,16 0,27 1,81 2,05 1,42 2,00
9. N90P45K60 2,99 0,31 1,85 2,07 1,22 1,82

Taonuya 1.34. BnusHne WHOKYJSIIUY HA COAEPXKAHUE SIEMCHTOB ITUTaHUS B pacTe-
HHUAX KyKypy3bl B a3y BBIMETBIBAaHHS METENKH Ha YepHO3eME OOBIKHOBEHHOM, % Ha
BO3/YIIHO-CyX0€ BemecTBo. 1997 r.

Bapuant Hanzemuast macca KopHuu
N | P | K N [ P | K
Kaskas 412 CB
1. be3 ynobpenuit 1,20 0,28 1,64 1,20 0,28 2,04
2. ®naBobakTepuH 1,20 | 0,21 1,68 1,20 0,21 2,08
3.P113 1,20 0,24 1,70 1,20 0,24 2,10
4. P113 + ¢pmaBobakrepux 1,80 0,29 1,66 1,80 0,29 2,06
5. N152P113 2,00 0,21 1,65 2,00 0,21 2,05
6. N77P113 + ¢naBobaxkTeprH 1,50 0,24 1,60 1,50 0,24 2,00
KOOC 600 CB
1. be3 ynoOpenuit 1,35 0,23 1,75 1,35 0,23 2,25
2. ®naBobakTepuH 2,03 0,27 2,05 2,03 0,27 2,45
3.P113 2,03 0,26 1,72 2,03 0,26 2,12
4. P113 + ¢naBoGakTepuH 2,10 0,35 1,94 2,10 0,35 2,34
5.NI152P113 1,58 0,27 1,61 1,58 0,27 2,01
6. N77P113 + ¢unaBobakTepun 1,68 0,24 1,82 1,68 0,24 2,22
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[MonoxxuTtenapHass posib WHOKYJISIMU Ha YCIOBHUS MHHEPAaJIbHOTO HMUTAHUS
KYKYpYy3bl Ha 3€pHO OTME€Y€HA HC TOJHBKO B YBCJIMYCHUU KOHLUCHTPALUU XHUMHU-
YeCKHX 3JEMEHTOB B HaJ3€MHON Macce, HO M B KOpHAX pacTeHui [3aBanuH,
A3zybekos, llamnos, 2000]. Tak, ucmonap30BaHNe AN MHOKYJBIUH CeMSH (ia-
BOOAKTepHHA YJIydmano o00ecmedeHHOCTh THOPUAOB KyKypy3Bl 3JIeMEHTaMH
NuTaHuS B mepuon Bereranuu (tabn. 1.34), BeposiTHO, Kak B pe3yibTare (UK-
calMM a30Ta M3 BO3JyXa, a TakXKe yCHJICHHS IOTJIOIIEeHHs a3oTa, ¢pochopa u
KaJIusg U3 MOYBHL. YiyulieHHe obecrnedyeHHOCTH (pochHopoM M KajlueM HayuHAET
nposBaAThCs ¢ Gaspl 10-12 nucTheB U coXpaHsieTCs B LBETCHHE.

VYaydmieHne yclIOBHUN MHHEPaNTbHOTO NMUTAHUS NPH HCHOJB30BAHHH OHO-
npenapaToB, H3TOTOBJICHHBIX Ha OCHOBE AaCCOIMATHUBHBIX MHKPOOPTaHH3MOB
OTMeEYaloT Apyrue uccienoBarenu. Tak uccienoBanusimu kapenpsl MCXA um.
K.A.Tumupssena, YauBepcurera uM. I'ymOGonsta B bepaune u Mucrturyra nou-
BoBeneHus u ¢orocunte3a PAH [[loramoBa, 1997] ObLIO BBISABIECHO, YTO HA
3ppexTuBHOCT, MHOKYIAUUU Pseudomonas sp. CeMsSH CTOJNOBOIl CBEKIBI Cy-
MIECTBEHHOE BIUSHHE OKa3bIBAIM IOYBEHHBIE YCIOBHSA. MaKCHMalbHOE HAKOII-
JeHHe OMOMAacCHl pacTeHMH OT HMHOKYJISNHMH ICEeBIOMOHAJaMH IOJYYEeHO Ha
II0YBE HEBBICOKOIO IUTOJNOponus (cepoi ynecHoW c¢ mobaBieHueMm mecka). Bos-
MOXXHO, 3TO CBSI3aHO C POJBIO TI'PaHYJIOMETPUYECKOr0 COCTaBa (KOJIUYECTBO
MOYBEHHBIX YacTHl, uMeomux pasmep 1 - 0,25 MM U npuaarmUX I0YBE PhIX-
JOCTh M BBICOKYIO BOJOOTAauy, OBLIO BechbMa BEIUKO - 67%, 4To 00yCI0BUIO
XOpOUIYIO a’panHi0 MOYBB M, COOTBETCTBEHHO, ONArompUsATHBIE YCIOBHUS IS
pa3BUTHUA ad3pOOHBIX OaKTepwHii.

AHaJIOTHYHBIE JTaHHBIE MONY4YeHHl HAa NMOHMEHHOW IOYBE, CPENHETO IIIO-
Jopoaus, HO, obianaromeil 0iaronpUATHBIMH YCIOBUSMH ISl (QYHKIIMOHHUPO-
BaHMs IceBIOMOHa]. Ha mouyBe BEICOKOTO IUIOAOPOAMS, B KOTOPYI BHOCHIIHU
HaBo3, 3¢ dexra OT MHOKYJISUU HE MOJIydeHO. YcTaHOBIeHa ciabas 3ddek-
THBHOCTh IICEBJOMOHAJ Ha JE€PHOBO-TOJ30JUCTONH MOYBE, YTO CBSI3aHO C TMO-
BBIIEHHBIM copaepxaHueMm AlLFe u npyrumu (axTopamu.

HauGoisiee BBICOKMIT BBIHOC a30Ta PACTCHHUSIMHU CTOJOBOI CBEKJBI HabIIO-
nancst oT 0akTepHu3alMy Ha CEpoil JIeCHOW mouBe pa30aBIeHHON NMECKOM M IMOH-
MeHHOHN mouBax. IIpm 3TOM MHOKYJNSLIMM CEMSH CTOJOBOW CBEKJBI B JPYTHX
MOYBEHHO-’KOJIOTHIECKUX YCIOBHSIX CIOCOOCTBOBaNa 3HAYUTENBHOMY YCHIIE-
HHI0O BBIHOCA a30Ta PAcTEHHSIMH. OTO aBTOpP CBSA3BIBAET C CyIIEeCTBYIOMEH
a30TQUKCUPYIOIEH CIIOCOOHOCTHIO IICEBIOMOHAJ[, a TAaKXKe HX POCTCTHMYIH-
pytomeil 0COOCHHOCTBIO JJIS Pa3BUTHS KOPHEBOW CHUCTEMBI, YTO OOYCIOBHIIO
yJyd4IIeHHe MCIOJIb30BaHUs MOYBEHHOI0 a30Ta.

B uccnenosanusax MI'Y um. M.B.JlomoHnocoBa [Munees, lllabaes, Cad-
puna, 1992a, 19926, Cadpuna, 1997] uHOKYIALHS CTOJOBOI CBEKIBl OakTe-
pusmu pona Pseudomonas npuBoguna K 3HAYUTEIPHOMY yBEIHUEHHIO MIIOIIA-
Iu nuctheB W MHTeHcHBHOCTH CC/-razooOMeHa oOmeld JUCTOBOM ITOBEPXHO-
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cThI0 B mepuoj Bereranuu. HambGonsmuit ctumynupyoomuit 3¢pdext mcesmo-
MOHAJ Ha 3TH MPOIECCH IPOSBISICI B CepeJUHE U BO BTOPOI NOJIOBHHE Bere-
Tanuu. B 3TOT mepuwon miomanb JUCTHEB WHOKYJIHPOBAaHHBIX PAacTeHHH Oblia
Ha 43-54%, a uHTeHcUBHOCTh (oTrocuHTe3a - B 1,6-1,8 pasa BhIIIe KOHTPOJIb-
HbIX. COr-ra3oo0MeH mojA BIUSHHEM IICEBIAOMOHAJ BO3pacTal BO BTOPOI MOJIO-
BHHE BETETAINH 34 CUET YBEIMUEHHUS JTUCTOBON MOBEPXHOCTH HMPHU NMPAKTUIECKH
HEM3MEHHOH WHTEHCHBHOCTH 3TOTO MpOIlecca Ha eJUHUIy MOBEPXHOCTH IH-
CTBEB.

IIpn MHOKYISANMH pPACTEHHH ICEBIOMOHAJAMH YCTAHOBJICHO YCHIEHHE
AKTHBHOCTH HUTPATPENyKTa3bl B JINCTHIX, MPAKTHIECKH, B TEUEHHE BCETO Bere-
TallMOHHOTO TIepuojaa, IpHW 3TOM OONbIINE 3HAYEHUS HUTPATPEAYKTa3HOH ak-
THBHOCTH B JIUCTHSIX HHOKYJIMPOBAHHBIX PACTEHHH OOYCIOBIIEHBI yCHJICHHEM
HAKOIUICHHS B HUX HUTPAaTOB. AKTHBHOCTBH 3TOTO (pepMEHTa Bo3pacTana Mo Me-
pe pocTa pacTeHU, a HaKOMJIEHHEe HUTPATOB B JTHCThAX UMEIO0 0OpaTHYIO 3aBU-
CHMOCTh: MX MaKCHMyM OBI B HadalbHBIE NMEPHOIBl POCTa PACTCHUI, MHUHU-
MyM - B KOHIIE OTIBITA.

IMox BnusiHMEM IICEBIOMOHAJ YCHIMBAJICS CUHTE3 OCJIKOBBIX COCIMHEHUN
B pacteHusix. ComepxaHue BOJOPACTBOPHUMBIX YIJIEBOLOPOAOB B PAaCTCHHUIX B
MpOIEcCe POCTa CTOJIOBON CBEKJbl B OoJbIIel CTENEHU OBLIO MOABEPHKEHO H3-
MEHEHHSIM B TEUEHHE BETe€TAllMOHHOTO NEPHOJa M B MEHbIIEH CTENCHHU 3aBHCE-
10 ot GakTepuif. IIpu 3TOM KOJTHYECTBO YIJIEBOAOB B MHOKYJIHPOBAHHBEIX pac-
TeHHSX (B IepecdeTe Ha CyXylo Maccy) OBIIO CyIIECTBEHHO BBINIE, Y€M B KOH-
TPOJIBHBIX.

HccnenoBanuble ICEBIOMOHAAB 3HAUYUTEIFHO CTHMYJIHPOBAIH POCTOBHIE
MPOIECCH CTOJOBOI CBEKIBI, YCHIMBAJIN HMHTEHCHBHOCTH (POTOCHHTETHYECKOM
AKTHBHOCTY HEKOTOPHIX OMOXMMHYECKHX IIPOLECCOB B PACTEHHUAX. Y CHICHUE
AKTHBHOCTH a3oTduKcanuu B pusocdhepe HMHOKYIMPOBAHHBIX pacTeHUH 00y-
CJIOBJICHO TIOBBIIIEHHMEM MHTEHCUBHOCTH (OTOCHHTE3a. AKTHBHOCTb JAMAa30-
TpodHBIX OakTepuil B pusocdepe HEO0OOBHIX pacTEeHHIl B 3HAYUTENBbHOH cTe-
MEeHH 3aBUCHUT OT HCTOYHHUKOB SHEPTHUH I reTepoTpodHBIX OakTepuil, KaKUMHU
SBISIIOTCS KOPHEBBIE BEIICNICHHS, KOJIMYECTBO KOTOPHIX OIpEeNeNseTcss WHTEH-
CHBHOCTBIO (hoTocHHTe3a [YMapos, 1986].

ITon BAMSHMEM MUKPOOPTAaHM3MOB YBEJIHMUYUBAETCS BBIHOC PacTEHUSIMHU P,
K, Ca, Mg, Fe, Mn, Co, Cu, n Mo. CTumMynsiuus pocTa, YBEIUYECHHE YPOXKas
CTOJIOBOH CBEKJIBI, BEBIHOCA PACTEHHSIMH MUTATEIbHBIX BEIIECTB, a TaKXKe yCH-
JIeHHe HHUTPOTEHAa3HOH aKTHUBHOCTH B pu3ocdepe Nnpum MPUMEHEHHH ICEBIOMO-
HaJ CBA3aHO, TAaK)KE€ C IOBBINICHHEM JOCTYIHOCTH W IOIJIONIEHUS 3JIEMEHTOB
MHUHEpAJbHOTO IUTAHUS U3 MOYBBI KAaK PACTEHHSIMH TaKk U OakTepusiMu. BeiHOC
MMUTATCJIbHBIX J3JIEMCHTOB paCcTCHUAMU B BapUAaHTE C NCEBAOMOHaAaMU IOBbI-
mancs, rIaBHBIM 00pa3oM, B pe3ylbTaTe yBeanueHus Ouomaccel. KoHumeHTpa-
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nuyu GONBIIMHCTBA 3JIEMEHTOB B HMHOKYJIHPOBAHHBIX PACTEHHUSIX HE U3MEHAIUCH
UM HE3HAYHUTENbHO CHHXKAIUCH.

Wrtak, mHOKyIAIUsA ceMsH He000OBBIX KyIbTyp HpemapataMu pusochep-
HBIX MHKPOOPTaHHU3MOB IIOJIOKHTEIBHO CKa3bIBaeTCs Ha 0O0CCIICYCHHOCTH pac-
TEHHH, TIIaBHEIM 00pa3oM, a30TOM, a Tak)K€ B OTACNBHBIX CIydasX yJTydlIaeTcs
ux QocdopHoe m kanuitHoe mutaHue. JeiicTBue OGmompenapaToB Ha YCIOBHUS
MUHEPaJbHOI0 NUTAHUS PAacTeHUH 00ycioBlIeHO BHEIIHUMHU (HaKTOpaMH, KOIHU-
4ecTBOM aTMOC(EpHBIX 0CaJKOB B NEPUOJ BereTalld, YyPOBHEM ILIOJOPOAHS
MOYBHI, 03Bl BHOCHMBIX IIOA KyIbTypy MHHEpPAJIbHBIX yHOOpeHHH, BHIa HOCe-
Ba, W BHYTPEHHHUMH (aKTOpaMH TEHOTHIIOM M BHJIOM pPAacCTCHHH, MITaMMOM
MHKPOOPTaHU3MOB.

1.5. BHOKOHTpoOJIbHOE /leficTBHE NMpenapaToB

Panee oTMeuanaoch, 4TO MUKPOOPTaHU3MBI, BXOJSIIME B COCTaB OHMOIpe-
napaToB, CHOCOOHBI MOAABIATh PAa3BUTHE NMAaTOTEHHONW MUKPO(IOPH Ha Kylb-
TYPHBIX PAaCTEHHUIX, CeMeHa (WU KIyOHHM) KOTOPHIX ObIIM HHOKYJIUPOBAHHBI.

B moieBbIX OMBITAX C Pa3JIMYHBIMU KyJIbTypaMH YCTAaHOBJICHO IMOJOMXKHU-
TelbHOE AEHCTBHE MHKPOOPTaHM3MOB, BXOASIIUX B COCTaB OMONpenapaToB Ha
MOJaBICHUE NMAaTOTCHHOH MHUKPOQIOPHI.

Tak Ha NEpHOBO-NMOA30JHUCTON CpPEIHECYIJIMHUCTON IOYBE pa3BUTHUE U
pPacupoOCTPaHEHHOCTh KOPHEBHIX THHJIEH Ha O3MMOW MIICHHWIIE OIpeNesyioch
nelficTBueM OuomnpenapaToB puzoarpu u ¢puapobakrepun (taba. 1.35).

Taonauya 1.35. BnusHue OuonpenapaToB ¥ MHHEPAIbHBIX YI0OpeHHH Ha pa3BUTHE U
pacnpoCTpaHEeHHOCTh KOPHEBBIX THUICH Ha 03UMOI mmeHure, %

BapuanTt 1998 r. 1999 r. 2000 r. 2001 r.
1* 2% 1 2 1 2 1 2
1. be3 ynobOpenwuit 250 2,5 {208 1,5 | 30,1 | 23 |224 | 19
2. P45K60 - ¢on 1 225 1,5 | 172 1,5 | 27,5 2,0 | 21,6 | L6
3. @1 + puzoarpun (PA) 16,6 | 12 158 | 1,0 | 25,1 14 | 19,5 1,2
4. ®l+¢pmaodaxrepun(®b) | 17,0 | 1,0 | 15,5 I [ 240 1,3 189 | 1,1
5. ®1 +PA + ®Bb 135 1,0 | 12,5 1,0 | 22,1 1,2 | 182 | 1,0
6. N30P45K60 - ¢on 2 20,8 | 14 | 163 | 1,4 [263 | 1.8 | 197 | L5
7. ®2+pusoarpuH 15,8 12 14,2 1,0 | 24,2 1,5 16,2 | 0,8
8. d2+dnaBobakTeprH 150 | 1,1 140 | 1,0 | 23,8 | 14 | 157 | 0,8
9. ®2 +PA + ®Bb 12,5 | 1,0 | 13,1 1,0 | 20,1 L1 | 125 05
10. N30P45K60+ 20,1 | 1,3 | 16,1 1,2 | 252 | 15 | 20,8 12
N30 BecHoit

*IIpumeyanne: B rpade 1- pazsuTHe, B rpade 2- pacnpocTpaHeHHe KOPHEBBIX IHHUJIEI.
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Tax pa3BuTHE KOpHEBHIX T'HUJEH B 1998 T. 3a cueT WMHOKYISLUHH CHU3ZHU-
nock Ha pone P45K60 B 1,4 paza, Ha ¢poHe N30P45K60 B 1,45 pasza. [Ipu atowm,
BHECCHHE MHHEPAJIbHBIX YJOOPEHUH CHU3MWIO Da3BUTHE KOPHEBBIX THIJICH B
stoM roay B 1,15 pasza. B 1999 r. ucnons3oBaHue OHOIpenapaToB ITOJOXH-
TEJIBHO OTPA3WIOCh HA IOJABJICHUM KOPHEBBIX I'HUJIEH, CHUIKEHUE HTOTO IMOKa-
3aTensl 3a CYeT MHOKYIUMM OuompenapataMu Kak Ha (ochopHO-KaIHHHOM
¢done, Tak n Ha QoHEe ¢ BHECEHHEM IOJHOI'O MHHEPAJIBbHOTO yHOOpEHHs cocTa-
Bmwio - 1,18 paza. B 2000 r. oTMedueHO MaKCUMaJbHOE DPa3BUTHE KOPHEBBIX
THUJEH B pe3ylbTaTe HEOIarompUsATHOIO BO3JEHCTBHS IOTOMHBIX YCIOBHH.
Bmecte ¢ TeMm, npumMeHeHne OnompenapaToB CHI)KAJIO NOPaKEHHOCTH PaCcTEHHIT
KOPHEBBIMHU THWJISMHM Ha 000MX (OHAX BHECEHHS MUHEPAIbHEIX yIOOpeHHH B
1,16 pa3a.

PacmpocTpaHeHHOCTh KOPHEBBIX THUJIEH XapakTepH3yeT KOIMYECTBO II0-
pakeHHBIX pacTeHHH (Tabm. 1.35). Bo Bce romsl mcciemoBaHUl pacmpocTpa-
HEHHOCTb KOPHEBBIX THUJICH 03MMOH mmeHunsl He npessimana 2,5-0,5% u 3a-
BHUCEJa OT IIOTOJAHBIX YCJIOBUH BereTallMOHHOTO Inepuoja. IlpuMeHenue nis
MHOKYJISIMK ceMsiH OuompenapaToB pu3oarput, GpaaBoOaKTEepHH W X CMECH B
MOJIOBUHHBIX [[03aX CHMU3MUJIO PACIPOCTPAHEHHOCTh KOPHEBBIX THHJIEH 03MMOMH
MIIIEHUIBI.

[lepe3uMoBKa 03MMON MIIEHUIB BO MHOI'OM 3aBHCeNa OT MOTOJHBIX YC-
JT0BUH BeretauoHHoTo mnepuoga. IIpum HeOGIarompUATHBIX YCIOBUAX Tepe3u-
MoBKkH 1999-2000 r. rubenp pacteHui cocraBuna 48-63% (tabn. 1.36). Bmecte
C TeM, Jaxxe¢ B 3THX YCJIOBHUSAX IPUMEHEHHE OHOIpenapaToB CHHU3MIO THOEIsb
pacteHuil 3a mnepuox mnepe3umMoBku B 1,12 paza nHa ¢one BHeceHus PK-
ynoopeHnuii. B mepesumoBky 1997-1998 BeretanmoHHOTO roja jaciicTtBue OHO-
IpenapaTroB He MPOSBHIOCH.

Tabnuya 1.36. Biusinue ynoOpenuit u 6uonpenaparoB Ha rHOeIb pacTeHUH 03UMOM

MIIeHUIEL, Y%
Bapuant 1997-1998 | 1998-1999 | 1999-2000 | 2000-2001

IT. IT. IT. IT.
1. be3 ynobpenuit 29,8 30,5 62,6 27,9
2. P45K60 - pou 1 (D1) 29,7 30,1 56,2 27,0
3. @1 + pusoarpun 28,5 29,9 50,5 26,5
4. @1 + puaBobakTepuH 29,0 28,8 51,2 26,6
5. @ 1+pusoarpun+dnaBobakTepux 27,6 28,0 48,9 25,7
6. N30P45K60 - pon 2 (D2) 28,5 28,3 51,3 26,7
7. ©2+puzoarpun 26,4 28,0 50,2 25,7
8. d2+¢naBobakTepuH 27,0 27,9 51,9 25,8
9. ®2+puszoarpuH-+¢raBodaKTepuH 25,4 27,6 47,5 25,0
10. N30P45K60+N30 BecHoi 26,0 27,7 49,1 25,3
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3a BeretanumoHHbIH mepuon 1998-1999 rr. oTmeuena cinabas TEHOCHIUA
MOBBHIIIEHUS YCTOWYHMBOCTH PACTEHHH O3MMON MIICHUIB 3a OCEHHE-3MMHHH
HepuoJ BereTaluy pacTeHui. To ke caMoe MOKHO OTMETHTH U IO pe3ylbTaTaM
BereranquoHHoro nepuona 2000-2001 rr.

UccnenoBaHus pa3BUTHS KOPHEBBIX THHJIEH Ha IIOCEBE O3MMOTO TPUTHU-
Kajie 1MoKa3aly, YTO OHO 3aBHCENO, IJIaBHBIM 00pa3oM, OT MOTOAHBIX yCIOBHUMH
BereTallMOHHOTO mepuona (tabma. 1.37). B 2000 r. pa3BuTHEe KOpHEBBIX THUJIEH
OpuTO cymecTBeHHO MeHbmie. B 1998 r. Ha ¢oHe ¢ BHeceHHMEM a30THOTO yao0-
peHHs TpuMeHeHue OmompemapaToB, OCOOEHHO CMecH pu3oarpmHa u ¢QmaBo-
0aKTepHHA CHU3MJIO pa3BUTHE KOpHEBHIX rHuieit B 1,13-1,36 pasa. B ycmoBusx
2000 r. OuHapHas MHOKYJSIWS yMEHBIINJIA Pa3sBUTHE KOPHEBBIX rHuied 1,22
pa3a Ha pone PK-ynoOpennii up 1,30 pasa na poune NPK.

[MopaxeHHOCTh pacTeHUH KOPHEBHIMH THHISMH B 00a rojma HCCIEeAOBa-
HHH OblTa He BelHKa, OJJHAKO SBHO MPOSBISAIOCH aHTH(QYHTHUIUIHOE AeiicTBHE
ouomnpenaparoB (taba. 1.37). Mcnosbp3oBaHMEe MX CHH3WIO PaclpoCTpaHEHHE
KOpHEBBIX I'HMIIEH Ha ¢poHe ¢ BHeceHHeM (ocHOpHO-KAIUWHBIX yHOOpeHUH OT
puzoarpuna B 1,28 pasa, oT ¢unaBobaktepuna B 1,45 pasza, oT cMecH ITHX Ipe-
napatoB- B 1,68 pa3a, Ha GoHe ¢ BHECEHHEM IOJHOTO MHHEPaJIbHOTO yao0pe-
HUSA 3TO CHUJXKEHHE OT NMpenapaToB COCTaBUIO COOTBeTcTBeHHO- 1,33, 1,27 u
1,65 paza (tabm. 1.37).

Taénuya 1.37. Biusinue GuonpenapaToB U MHHEPANbHBIX yIOOpEHHUI Ha pa3BUTHE U
pacIpoCcTpaHEeHHOCTh KOPHEBBIX FHIIICH Ha 03UMOE TPUTHKAIE, %

BapuanTt 1998 r. 2000 r. ['nbens 3a nepe-
3UMOBKY
1* % 1 2 1997-1998  [1999-2000

1. be3 ynobpenuit 18,7 2,0 12,5 1,7 18,5 47,5
2. P45K60 - pon 1 (P1) 17,5 1,8 11,6 1,4 17,1 42,0
3. ®1 + pusoarpun (PA) 17,0 1,5 11,2 1,0 16,2 40,5
4. ® 1+¢pnasobakrepun (PB) | 16,5 1,2 10,9 1,0 17,0 41,6
5. ®1+PA+DB 16,0 1,2 9,5 0,7 15,9 40,0
6. IOOP45K60-don 2 (D2) 17,1 1,6 11,8 1,2 154 40,5
7. ®2+pusoarpux 15,2 L5 10,1 0,6 15,0 39,8
8. d2+draBodakTepuH 14,8 1,3 11,0 0,9 14,9 40,0
9. ®2+PA+DB 12,6 1,1 9,1 0,6 14,0 38,2
10. N30P45K60 + N30 Bechoit | 17,0 14 11,0 1,0 14,5 39,0

e[Ipumeuanne: B rpade 1- pazButne, B rpade 2- pacnpocTpaHeHHe KOPHEBBIX I'HIJIEN.
Hecmotps Ha To, uto B 2000 r. pa3BUTHE U PACIPOCTPAHEHHOCTb KOpHeE-

BBIX THHJIEH Obuta MeHbHIe, 4eM B 1998 r. KoauM4ecTBO MOTMOIIMX PacTEHHUH B
2000 r. ObUIO CyIIECTBEHHO McHbIIe. B 00a roga ormedeHa ciabas TCHACHIHS
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YBEJIMUYCHHUS KOJHMYECTBA MEPE3MMOBABLUIMX PACTCHHH Npu 00paboTKe CeMsH
OuompemaparaMd M Kak, IPaBWIO, BBINIE ITOT MOKa3aTeldb MOJYYEH IIPH HC-
[OJIb30BAHUU [UIsI MHOKYJISLIMM CMECH pu3oarpuHa u ¢QuaBobakrepuna (tabi.
1.37).

B cpeanem 3a 4 rojga uccienoBaHUN PacHPOCTPAHEHHOCTh KOPHEBBIX
THUJIEH 03MMOM pxH OblIa MaKcHMalbHas Ha KOHTpoue - 2,2% (tabm. 1.38).

Tabnuya 1.38. BrusHue OuonpemnapaToB M yIOOpeHH Ha paclpoOCTPaHEHHOCTh KOP-
HEBBIX THUJIEH 03UMOM pxu, %

Bapuant T'ogbr Cpennee 3a
1998 | 1999 | 2000 | 2001 4 rozma
bes ynobpennit 1,5 1,8 3,0 2,6 2,2
P45K60 - pon 1 (P1) 1,0 0,5 3,1 1.4 1,5
@1 + pusoarpun 0,5 1,0 2,1 1,0 1,2
@1 + pnaBobakTepuH 1,1 1,2 1,2 1,5 1,3
@1 + puzoarpun+draaBobakTepuH 1,0 1,0 1.4 1,2 1,2
N30P45K60 - ¢on 2 (D2) 1,0 0,5 1,6 1,2 1
®2 + pusoarpun 1,0 L5 | 22| 08 1.4
®2 + (uaBoGakTepuH 1,2 1,0 | 038 L6 1,2
@2 + puzoarpuH +¢raBodaKTepuH 1,0 1,0 1,9 1,0 1,2
N30P45K60 + N30 BecHoii 1,0 1,2 1,3 1.4 1,2

Ecnu Ha ¢one 6e3 BHeceHHs N -ynoOpeHHUs pacIpoOCTPaHEHHOCTh KOpHE-
BBIX THIUIEH W3MeHsnack mo romam ot 0,5 mo 3,1%, To Ha doHe Bcex Tpex
ya00peHUN 3TOT MOKa3aTelb MEHsIICS cooTBeTcTBeHHO OT 0,5 mo 1,6%. Ilo pe-
3yJnbTaTaM JaHHBIX y4eTa 3a00JIeBaeMOCTH PAcCTEHHH MOXKHO CJenaTh BBIBOJ,
4TO OT 00pabOTKM CeMsAH OMOJOTHYECKMMH IpernapaTaMy Iepe] I0CEeBOM Ha-
OirofaeTcsl TEHJIEHNHS CHIDKEHHS PacIpOCTPAHEHHOCTH KOPHEBBIX THHIEH
03uMoOi# pxxu. B cpexnem 3a 4 roga Ha nepBoM (GoHE YIOOPEHHOCTH PU30aTPHH
U cMech NOJOBHHHBIX 03 IIPENapaToB OJMHAKOBO CHHU3UIN PACIPOCTpPaHEH-
HOCTh KOPHEBHIX THWIeH. DraBoOakTepuH IO 3TOMY IOKa3aTeNi0 HE3HA4H-
TEJIBHO yCTynan AByM mnpeasigymum Bapuantam (1,3%). Ha BTopoM MuHe-
panbpHOM (oHE pacmpocTpaHeHHe KOpHEBbIX rHuiel (1,2%) oTMedeHO Ha BapH-
aHTe ¢ (IaBOOAKTEPMHOM, CMECH IpernapaToB W HAa BapMAaHTE BHECEHHUS a30Ta
BecHOH. Pu3oarpun Ha 3TOM (oHE HECKOJNBKO ciabee CHUKaJ pacmpocTpaHEH-
HOCTh KOPHEBBIX THHJIEH 03MMOM pXHU pacHpOCTpaHEHHOCTHh cocTaBuma 1,4%.

Ha BapmanTte 0e3 mpuMeHeHHS yAoOpeHUH W OHONOTHYECKUX TMpernapaToB
pa3BUTHE KOPHEBHIX THHJIEH 03MMOI pkH OBUIO MaKCHMaJbHBIM M M3MEHSIOCH
no roxam ot 1,6 1o 2,5%. B cpennem 3a 4 roga 3TOT mokaszaTejab Ha KOHTpOJE
coctaBua 2,1%. HaOnroomanach TEHICHIMS CHHXKCHUS Pa3BUTUS OOJIC3HH OT
OPUMEHEHUS MUHEPAJbHBIX YIOOPEHUH U MHOKYJSIUU CEMsSH HEeCUMOUOTHYE-

80



ckuMu auazotrpodamu. COamaHCHpOBaHHOE MHUHEpPAIbHOE NHUTAHHE CHHU3HIO
pa3sutne Ooyie3HH, B cpemaHeM 3a 4 ronma Ha ¢oHe P45K60 oHo cocraBmio
1,8%, na done N30P45K60 - 1,7%. Ha nmepBom MuHepanbHOM (hOHE pH30arpuH
n (aaBoOAKTEpPUH OIMHAKOBO BIIMSUIM Ha pa3BUTHE KOPHEBBIX THWIEH 03UMOIi
pxu. JeiicTBue cMecH mpenapaToB HECKOJBKO YCTyHallo MO CPaBHEHUIO C pas-
IeNbHBIM UX NMpuMeHeHueM. Ha BTopoM MuHepanbHOM (oHe (aBoOaKTEepUH U
CMECh TOJIOBUHHBIX J03 NMpEeNapaTtoB ObLIM OAMHAKOBO 3()(PEKTUBHBI MO CpaB-
HEHHIO ¢ puzoarpuHoM (tabdn. 1.39).

Taonuya 1.39. BausHue GuomnpenapatoB U ynoOpeHUi Ha pa3BUTHE KOPHEBBIX
THUWIEH o3uMOH pxu, %

Bapuant Togpr Cpennee 3a
1998 | 1999 | 2000 | 2001 4 rona
be3 ynobpennit 2,5 1,9 2,3 1,6 2,1
P45K60 - don 1 1,8 L6 | 22 1,5 1,8
®1 + pusoarpun 13 1,3 | 20 1,3 1,5
®1 + dnaBobakTepun 1,3 14 | 20 1,4 1,5
@1 + puzoarpun+draaBobakTepuH 1,4 14 2,1 1,3 1,6
N30P45K60 - don 2 1,9 14 2,2 1.4 1,7
@2 + puzoarpux 1,3 1,3 1,9 1,3 1,5
@2 + dpraaBobakTepuH 13 1,3 1,9 12 1,4
@2+ puzoarpun +draBobakTepuH 12 1,2 1,8 1,2 1,4
N30P45K60 + N30 BecHo# 1,9 14 2,0 14 1,7

N3yyaembie (HhakTOpbl BIHSAIN Ha MEPE3UMOBKY 03UMOW pxku (Tabn. 1.40).
B 1998 r. rubens pacTeHU 03UMOH PXM Ha KOHTPOJIBHOM BapHaHTE COCTABHIIA
20,6%. IlpumeHeHne (GochopHO-KANMIHBIX yIOOpeHUH CHH3MIO TUbenb pac-
teHuit 10 19,5%. Bnaromaps o6paboTke CeMsH puU30arpuHOM, Ha 3ToM (oHe
pacTeHMs COXpaHHUIHCh Nydimre, rubenp cocrtaBmia 17,2%. OauHAKOBO BIUSAIH
Ha IIEPBOM MHHepalpHOM ¢oHe (IaBoOAKTEPUH M CMECh ABYX IpEmapaToB -
norubno Toneko 17% pacrennii. Buecenne N30 na done P45K60 obecneumio
coxpanHocTh 81,3% pacTeHuit o3umoi pxxu. Puszoarpmu m ¢raBoOakTepHnH Ha
BTOPOM MHHEpPaJIbHOM (OHE MPaKTHYECKH OAMHAKOBO CHU3WIN THOENb Ioce-
BoB o3uMoi pxu (16,0% u 16,4% cooTBeTcTBEHHO). DPPEeKT OT MPpUMEHEHHS
CMECH MpenapaToB Ha 3TOM (oHe OblI HECKOJIbKO Jyumie, rubenb cocTraBuia
15,0%. Jly4me Bcero pacTeHHs O3UMOH PXKM COXPaHMIUCH Onarojgapsi cBoe-
BPEMEHHOW BECEHHEH NMOJKOPMKE a30THBIM ynobOpeHuem (morubmo 13,0% pac-
TCHUH).

Tennas 3uma 1998-1999 rr. oTpunaTenapHO OTpa3miach Ha MEPe3UMOBKE
03MMOW pXH, THOENb pacTeHWH Ha KOHTpoxe cocTtaBuia 29,5%. Ilepssiit don
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MHHEpaJdbHBIX ynoOpenuir P45K60 He3HAYnWTENbHO CHU3MI YHUCIO MOTHOMHUX
pactenuit (26,9%).

Taonuya 1.40. Bnusane 6uonpenapatoB U ynoOpeHui Ha ruOens 03UMON pxH, %

Bapuant IO Cpennss
1998 | 1999 | 2000 | 2001
be3 ynobpenuii 20,6 | 29,5 | 30,1 18,1 24,6
P45K60 - don 1 (P1) 19,5 ] 26,9 | 27,3 | 155 223
@1 + puzoarpun 17,2 | 21,9 | 23,3 | 145 19,2
®1 + pnaBodakTepuH 17,0 | 22,1 | 23,7 | 14,6 19,4
@1 + pusoarpun+gnaBodakTepuH 17,0 | 21,2 | 23,5 | 14,6 19,1
N30P45K60 - don 2 (D2) 18,7 | 26,0 | 24,5 | 135 20,7
®2 + puzoarpux 16,0 | 21,0 | 17,3 | 12,0 16,6
®2 + pnaBobaKTepUH 164 | 20,0 | 172 | 11,5 16,3
&2+ puzoarpuH +draBobakTepuH 150 | 204 | 179 | 11,0 16,3
N30P45K60 + N30 BecHoi 13,0 | 20,2 | 153 | 12,7 15,3

O6paboTka CeMsSH Mmepea MOCEBOM OUOJOTHYCCKUMH MpernapatamMu 3¢-
(exTUBHEe MOBIUsAIA HA NEPE3UMOBKY PAaCTeHHH: MPU MPUMEHEHUH PU30arpu-
Ha morubmno 21,9% pactenuii, gmaBobakrepuna - 22,1%, cmecu mpemapaTos -
21,2%. Bropoit munepanpabiii hoH N30P45K60 obecneunn coxpanHocTs 74%
pactennii. Ha 3ToM ¢QoHe mydmie coxpaHHIHCH PACTEHHS, BRIPOCIIHE U3 CEMSH,
obpabortanneix ¢naBobakrepunoM (80,0%). I'mbens pacTenunit Ha 3ToM (oHE
npu o6paboTke pusoarpuHoM coctasmia 21,0%, cMmecbio pusoarpuHa u ¢aso-
O6aktepuna - 20,4%. AsorHas momkopmka Ha (one N30P45K60 obGecmeunna
nepe3suMoBKy 79,8% pacTeHHH.

Tennas u MHorocHexsas 3uma 1999-2000 roga xyxe Bcex cka3ajlach Ha
nepe3uMOBKe O3MMOW pku. Ha KOHTpPOJBHOM BapuaHTe B 3TOT roja HOTHOIO0
30,1% pacrennii. dochopHo-KanuiiHble ya0OpEeHUsT COKPATHUIM YHUCIO IOTUO-
mux pacteHuit o 27,3%. WHOKynanus ceMsH pHU30arpMHOM Ha 3TOM (GoHE
cHusmuna rubens pactenuit no 23,3%, cmecs npenapaTtos - 23,5%. ¢naBobakTe-
puH - 23,7%. ®on MuHepanbHBIX ynoopenuit N30P45K60 >ddextuBHee oTpa-
3MIICA Ha NEePe3NMOBKE O3MMOM pXKU MO CPpaBHEHUIO ¢ 0€3a30THBIM, IHOENb NpHU
stoM Ha 2,8% Obuta Hmke. Jlyume Biusuia 06paboTka ceMsH pH30arpHHOM U
($naBoOAKTEPUHOM Ha IEPE3UMOBKY PACTEHUH 03MMOIl pXKM Ha BTOPOM MHUHE-
panpHOM (oHe, THOENb cocTaBuia cooTBeTcTBeHHO 17,3% 1 17,2%. Hesnauu-
TEIBHO XYyXe OblTa COXPAaHHOCTh PacTeHHMH Ha 3ToM (oHe MpH NpPUMEHEHHH
cmecu aAByx mpemapaTtoB (17,9%). MakcuMmanbHyI0 COXpPaHHOCTb obecmeduia
BECEHHSS a30THas mojakopMka Ha ¢ore N3OP45K60 - 15,3%.

Haunyumum a8 3umMoBKH 03uMBIX Obn1 2001 1., HAa KOHTpoje rubens
pactenuit coctaBuna 18,1%. Ilpumenenme dochopHO-KATUHHBIX ymoOpeHui
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COKpaTWjO0 4YMcio morudbmux pactenuit no 15,5%. Ilpumenenue Ouoiornye-
CKHX NpenapaToB Ha 3TOM MHHEpPaJbHOM (OHE MOJOXKHUTEIbHO BIHUSIO Ha Ie-
pe3uMOBKy 03uMOW pxu. WHOKyIsAnMs ceMsSH pu3oarpuHoM obecmedmia co-
XxpaHHOCTH 85,5% pacrtennii. JleiicTBue ¢uaBobakTepuHa W CMECH ABYX IIpemna-
paToB Ha IEPBOM MHUHEpaIbHOM (oHEe OBUIO paBHO3HAYHBIM, THOEIh pacTEeHHI
nocturina 14,6%. Ha cdone N30P45K60 pacteHuss o3uMON pXU COXPaHHIIHCH
emé yydiie, IPOUEHT MepPe3MMOBaBIIUX pacTeHU coctaBui 86,5. Ha aTtom mu-
HepaJbHOM ()OHE HMHOKYISLHS CEMSH CMEChIO NpernapaToB COXPaHHIa MaKCHU-
ManbHOe KonuuecTBo pacteHuil (89,0%). dmaBobakTepuH obecrmeuyusn mepesu-
MOBKYy 88,5% pactenuit, a pusoarpus - 88,0%. PaHHsAS BeceHHsAs MOAKOPMKA
a30THBIM yI0OpeHHeM cHH3MIa rubens pacTeHuit 1o 12,7%.

B cpennem 3a 4 roga uccieqOBaHUN YHCIIO MOTHOIIHUX PAacTECHHI 03UMOU
pPXXH Ha KOHTpoJie cocTtaBuio 24,6%, MuHepanbHble YJOOpPEHUs CHU3UIU ITOT
nokasatens 10 22,3% (bon P45K60) u 20,7% (poun N30P45K60). Puzoarpun u
CMech TNpenapaToB Ha NMEPBOM MHHEpPaTbHOM (POHE MPAKTHUECKH OJMHAKOBO
MOBIUSANN HAa MEpPe3UMOBKY pacTeHHH (THOenb COCTaBHIa COOTBETCTBEHHO
19,2% u 19,1%). IIpumepHO Takxke Ha >TOM (GoHE AelicTBoBas (uaBoOaKTepuH
(rubens pacrenwuii - 19,4%). UHokynsnus ceMsH (pIaBOOAKTEPHHOM H CMECHIO
NpenapaToB IOJOXKHUTEIBHO BIIMsJIA Ha NEPE3MMOBKY PACTEHHH Ha BTOPOM MH-
HepanbHOM (oHe, morubno 16,3% pacrenuii. He3HauuTenbHO MeHBIIUMH 3¢-
(GexT Ha 9TOT mokKa3aTenb okasan pusoarpus (16,6%). B cpeanem 3a 4 roma uc-
CIe0OBaHWHM MaKCHUMalbHas COXPAaHHOCTb PACTEHHH obOecreuyeHa MOAKOPMKOH
03UMOH PXH a30THBIM yqoOpeHHeM BecHOW (rubens pacteHuit - 15,3%).

Bunusaue GuonpemnapaToB W ynoOpeHHH Ha pacHpoOCTPaHEHHOCTh KOpHeE-
BBIX THHJICH SUMEHs Tak)Ke 3aBHCEJIO0 OT yCJIOBHH MHHEPAJbHOI'O MUTAaHHS pac-
TeHUW U IpUMeHeHus Ouonpenapatos (tabm. 1.41).

Taénuya 1.41. Briusaue OuomnpenapaToB U yIoOpeHHi Ha pacIpoOCTPaHEHHOCTb
KOpHEBBIX THUJIEH siumeHs, %

Bapuant T"oxbl CpenHss

1999 2000 2001 3a 3 roma
be3 ynobpenuit 40,8 30,9 20,1 30,6
P30K60 - don 1 38,1 27,0 19,0 28,0
@1 + puzoarpud 354 22,5 17,9 25,3
@1 + dnaBobakTepuH 323 22,6 17,8 242
N30P30K60 - ¢ou 2 39,0 25,4 12,0 25,5
@2 + puzoarpux 35,4 19,9 11,1 21,1
®2 + (praBobakTepUH 34,5 20,0 11,0 21,8

Slumenp Hamboiee mopakaemass KOPHEBBIMH THIJIIMH CpPEIH 3E€pPHOBBIX
KynbpTyp. B 1999 r. pacnpocTpaHeHHOCTh KOPHEBBIX THHJIEH Ha KOHTpOIE CO-
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craBuna 40,8%. MuHepanpHble ynoOpeHus ciabo H3MEHSIH PacHpOCTpaHEH-
HOCTh KOpPHEBBIX rHuieil: Ha ¢one P30K60 oma cocraBmma 38,1%, Ha domne
N30P30K60 - 39,0%. OG6paborka ceMssH OmompemaparaMy CHH3WIA PacIpo-
CTpaHEHHOCTh KOPHEBBIX THWIIEH. PacmpocTpaHEHHOCTH KOPHEBBIX THHICH s4-
MeHst Ha koHTpose B 2000 r. cocraBuna 30,9%. TenaeHuus CHUXKEHUS pacrpo-
CTpaHEHHOCTH KOPHEBBIX THHWJIEH OT MHHEpPAJNbHBIX yIOOpeHUH u Ouosormue-
CKHX IpenapaToB COXpaHWiIach U B 3ToM roay. B 2000 r. pusoarpun u ¢naso-
0GaKTepHUH NMPAKTUYECKH OJAMHAKOBO BIIMAJIM Ha 3TOT MOKazaTelb Ha 000MX MHU-
HepanbpHBIX poHax. B 2001 r. pacmpocTpaHEHHOCTh KOPHEBBIX THUJIEH HA KOH-
tpose cocrasuna 20,1%. DddexruBHOCTE AelicTBus ymoOpennit u Omompema-
paToB HAa CHHJKEHHE PacHpOCTPAaHEHUS 3a00JCBaHUS KOPHEBOH CHCTEMBI B 3TOT
rox Owima MakcuMmanbpHOW. COamaHCHpOBaHHOE MHHepalbHOe muTanue (hoH
N30P30K60) moso)XKUTEeNbHO BIMSIO Ha CHUXKEHHE DPAcCIpOCTpaHEHHUS KOpHe-
BBIX THHJIEH suMeHs ayuuie, yeMm 6e3azoTHbrii GoH P30K60 (19,0 u 12,0%).

B cpenHem 3a 3 roja mcciieJOBaHHI Ha KOHTPOJIE OTMEUYEHa paclpocTpa-
HEHHOCTh KOpHEBBIX THmIEH - 30,6%. MuHepanpubsle ynoOpeHNs CHHXKAIU 3a-
0oyeBaeMOCTh KOPHEBBIMH THIUISMH, IPH 3TOM HOJHBIH (OH MHHEPAIBHBIX
ynoopenuii O0v1n1 Gonee 3pdexkTuBHBIM. CHIKEHHE PacHpOCTPaHEHHS OOJE3HU
sYMEHs Ha NepBOM MHHepalbHOM (GoHEe OT OuompemnapatoB Ha oboux (oHax
ynobpennoctu (tabn. 1.40).

UccnenoBanus mokasanu (tadn. 1.41), 94To pa3BUTHE KOPHEBBIX THHIIEH
Ha SYMeHe ObLIO 3HAYMTENBHO BBHIIIE IO CPAaBHEHHUIO C O3UMBIMH KYJIbTYpaMH
OTMEYeHa TEHJACHLUS CHUKCHHUS BPEIOHOCHOCTH KODHEBBIX TI'HHJIEH 3a cYeT
NpPUMEHEHHSI MHHEPAJIbHBIX YyOOOpeHHH M 00pabOTKH CeMSH OHOJOTHYECKUMHU
npenapaTamH.

Taonuya 1.41. Bnusaue GuomnpenapaTtoB U yAoOpeHUH Ha pa3BUTHE KOPHEBBIX THH-
Jel ssumens, %

Bapuantst Tonst Cpennee

1999 2000 2001 3a 3 roga
be3 ynobpenuit 10,2 9,5 8,8 9,5
P30K60 - ¢on 1 9,6 83 8,3 8,7
&1 + puzoarpun 9,0 6,9 7,8 7.9
@1 + pnaBobakTepuH 8,4 7,0 7,8 7,7
N30P30K60 - ¢don 2 9,8 7.8 53 7,6
@2 + puzoarpux 9,0 6,1 4,9 6,6
@2 + praBobakTepuH 8,8 6,2 4.8 6,6

B cpexnem 3a 3 roma pa3BUTHE KOPHEBHIX T'HIJICH SUMEHS Ha KOHTpPOJE
cocraBuino 9,5%. BHeceHme a30THOTO yaoOpeHHs OKa3zalo IOJOXHUTEIHHOE
BO3JeiiCTBHE Ha CHHIKEHHE Pa3BHUTHS OOJE3HM MO CPAaBHEHHIO ¢ 0e3a30THBIM
(8,7% na pone P30K60 u 7,6% na dpone N30P30K60). Ha BTOpOM doHE ymo0-
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peHnit puzoarpuH u ¢rnaBoOaKTepHH HE OKa3ald BIHMSHHUS Ha Pa3BUTHE KOpPHE-
BBIX THHIIEH (6,6%). Ha mepBoM nelicTBue pu3oarpuHa OBLIO HUXE MO CpaBHE-
HHUIO ¢ (1aBOOAKTEPHHOM.

[MonoxxurenbHoe jaelicTBHEe OWONpemnapaToB Ha CHHIXKEHHE 3a00JeBaHUS
pacTeHMH MOATBEPKACHO TAaKXKE B IMOJIEBBIX HCCIEJOBAHUAX HAa YEPHO3EME B
Vapsnosckom HUMCX [Huxutun, 2002]. Iloka3anu, 4To mpuMeHEeHHE OakTe-
pUanbHBIX OHOMpenapaToB MO3BOJSET CHU3UTh HCIIOIB30BAHHE CPEACTB 3allu-
THl PAacTCHUI Ha SPOBOM MIICHUIBI 3a CYET IOJABJICHHUS NMAaTOTEHHOW MHKpPO-
¢noper. HanGosee 5pGeKkTUBHBIMU I MMOAABICHUS Pa3BUTHUSA Oypod pkaBdu-
HBl U KOPHEBOW THHUIM SIBIAIOTCS JIBOWHBIE cMecH OwompenapartoB. Ilpu sTom
o0paboTka OMHAPHON CMeChIO CIIOCOOCTBOBAJIa CHHXKEHHIO MopaxeHHoe™ Oy-
poii pxxaBunHo#t Ha 11—12%. OO6paboTka NaHHBIMH NpemapaTaMH B YHUCTOM
BHJI€ MM B TPOHHOM COYETAaHMM yMEHbIINIA TOIbKO Ha 4-5%. Buompemaparsl
yMEeHbIIaNN 3a00J€BaeMOCTh PAacCTEeHHH KOpHEBOH THMIbI0 Ha 4,9% (Ha KOH-
Tpose 9,6%).

B omeiTe ¢ kaprodenem Ha AEPHOBO-TOJN30JHCTOH CPeAHECYTIIMHHCTOH
nouBe [3aBanuH, AnmeToB, MapTbsiHoB, 2000] B pe3yibTaTe HMHOKYJISLUU Ce-
MEHHOI'0 MaTepuaja MMella MECTO TEHJEHIHUs K BO3PAacTaHUIO B KIyOHAX Kap-
Todens KOHLEHTPAIMHU Kalus, KOTOPHIH CHHMIKAaeT pa3BUTHE OOJe3HEH pacre-
Huit [ynenunaa, 1998].

Taonuya 1.42. TopaxeHHOCTh KIyOHEH KapTodens Ooyne3HsMu mpu yoopke, %.

Bapuanr [Mapma o6bik- | Mokpast THHIIb durtodpropa
HOBEHHasl
1.P45K60- don 1 (D1) 2,8 1.9 1,8
2.®1+3kcTpacon 2,5 . 1,1
3.®1+cepauns 2,5 1,2 L5
4.0 1 +¢pnaBobakTepuH 2,6 0,9 1,3
5.N60P45K60- ¢don 2 (D2) 1,3 1,6 1,8
6.d2+>KcTpacon 1,1 - 0,8
7.02+cepanus 0,7 1,6 1,7
8.02+dnaBodakTepuH 1,1 1,5 0,3
9. N9OP45K 60 3,1 0,8 1,3

OmnpexneneHne KOJIMYECTBAa MOPaKCHHBIX KIyOHell mapmoil OoOBIKHOBEH-
HO, MOKpoif rHUIBI0 U puTOodTOpOH (Tadbn. 1.42) moaTBepKIaeT BEICKa3aHHOE
MHEHHE O MOJOXHUTEIbHOH POJU pHu3ochepHEIX TUA30TPO(YOB B CHHKEHHU 3a-
00JIeBaeMOCTH PACTEHUH M COTrJACyeTcsl ¢ JaHHBIMHM YBEJIHUYEHHsS KOHLEHTpa-
Uy B KIyOHsAX kanus. IlopaxeHHOCTh KiyOHel kapTodens pasiauuHbIMH 00-
JIE3HSIMH IMMOBBIIIANACh BO BJaXXKHBIC I'OJBI, UTO M HabJmomanock B 1998 r. Yuer
nopaxxeHHoe™ kiyOHell B yOOpKy MOKa3all, 9YTO WHOKYJISHTBH CHHXAJIW IOpa-
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JKEHHOCTBh ypojKas MapIioil OOBIKHOBEHHOH, OCOOEHHO 3TO 4YETKO OBIIO BHIpa-
JKeHO Ha ()OHe MOBBIMICHHOW M03bI a3oTa. [lopakeHHOCTH KIyOHEH MOKpOH
THUNIBIO U QuTOdTOpOIl CHMXANAch MPH HCIOJIb30BAaHUHU dKCTpacona u ¢uaBo-
OakTepnHa Ha 06e3a30THOM (oHe, B OOJIBIIEH CTENEHH IO CPaBHEHHIO C (GOHOM
NMPUMEHEHHs IOJHOTO0 MHHEPAJIbHOTO yHZOOpeHHUs MNpOSBIAIAChE TaKXKe MOJIO-
JKUTEIbHAsl POJIb ITUX XK€ MperapaTos.

Takum oGpa3zom, GuompemnapaTsl CHHIXKAIOT MOPaXEHHOCTh pacTeHuu 60-
JEe3HSMHU, YTO, CKa3blBaeTcs Ha (OPMHUPOBAHHU HMHOKYJIHMPOBAHHBIMHM pacTe-
HUSAMHU 60Jiee BBICOKOI'O ypO)Kas TOBapHOIl MPOJYKIHH.
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I'naBa 2. Ypo:xaiiHOCTh M Ka4eCTBO PACTEHHEBOAYECKOH NMPOAYKINHU
NMpH MCHOJb30BAHHH OHONpPeNnapaToB

2.1. SIpoBble 3epHOBBIE KYJIbTYPHI
2.1.1. Sfumennb

VHTerpanbHBIM MOKa3aTeJIeM YCIOBUH BHEIIHEH Cpeabl pacTeHUU CIYXKHT
HUX 3epHOBas NpoaAyKTHuBHOCTh [XKyuenko, 1994]. Cpeau 3K30reHHBIX (PaKTOpOB,
OKa3bIBAIOLIMX BO3JcHCTBUE HAa (HOPMHUPOBAHHUE YPOIKAWHOCTH SUYMEHS, BaKHEH-
nree 3HaYCHUE NMPUHAMICKHUT YCIOBUAM a30THOTO NMHUTAHUSA PACTCHHI M HOTOJHBIM
yclloBUSIM B nepuoj ero Bereranuu [MBanosa, 1989].

B moieBoM omeITe Ha JACPHOBO-CIA0OMON30JHCTOH CpPEIHECYTIHHHCTOM
nouse [Bonkos, 2003] moronHsle yciaoBus BereTauuoHHoro nepuona 1999 r. G-
M HEOJNIATOMPUATHBIMHU JUISL POCTA U PAa3BUTHS SPOBBIX 3EPHOBBIX KYJIbTyp. YcTa-
HOBHMBIIAsCS 3acyXa OTPHIIATENBHO CKa3ajlach Ha NPONYKTHBHOCTH suMmeHsd. Ha
KOHTpoJe 06e3 BHECeHUsl yaoOpeHuil noiayueHno Toabko 9,0 1/ra 3epua (tadn. 2.1).

Tabnuya 2.1. CO0p 3epHa sUMEHS, 1/Ta

Bapuant 1999 1. 2000 r. 2001 r. Cpennee

1.be3 ynobpenuit 9,0 11,2 16,5 12,2
2.P30K60 - don 1 9,6 12,8 17,5 13,3
3.®1 + puzoarpun 10,2 15,4 18,5 14,7
4.®1 + dpnaBobakTepun 10,9 15,3 18,6 14,9
5.N30P30K60 - don 2 9,4 13,6 27,6 16,9
6.2 + puzoarpuH 10,2 17,4 29.9 19,2
7.2 + ¢pnaBobakTepuH 10,4 17,3 30,1 19,3

P, % 2,28 3,80 1,63 1,29

HCPys 0,7 1,2 1,1 0,6

O6paboTKa ceMsH PH30arPHHOM ITOBBICHIA YPOXaHHOCTbH 3epHa SUYMEHS 10
10,2 w/ra, ¢pmnaBodakrepunom no 10,9 m/ra. Ha ¢one P30K60 ypoxkaliHOCTH He-
3HAYMUTEJIbHO BbINIE, yeM Ha KoHTpouse (9,6 u/ra). ®on ynobpenuit N30P30K60
yBenuuua coop 3epHa 1umsb A0 9,4 n/ra. O6paboTka ceMsH pU30arpuHOM Ha (oHe
N30P30K60 obecmeunna paBHYI ypoxkalHOCTH 3TOMY BapuaHTy Ha ¢oHe P30K60
(10,2 w/ra). Ilpu wuHOKYyIALMH CeMSIH suMeHs ¢raaBobakTepuHoM Ha ¢oHE
N30P30K60 ypoxait 3epua Ovtnm 10,4 m/ra. IlpubGaBka yposkas 3epHa SYMEHS OT
bochopHO-KaTUUHBIX YHOOpEeHUH K KOHTpodi 0e3 ymobpenuit cocraBuia 0,6
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1/ra, a npu npumeHeHnu NPK ona cocraBuna 0,4 n/ra. IIpu BriceBe ceMmsiH, oOpa-
OOTaHHBIX pU30arPHHOM, Ha 000uX QoHax ynobpeHuit B 1999 r. monydena oxuHa-
KoBasi mpubaBka ypoxkas - 1,2 w/ra. IlpuGaBka ypoxkas 3epHa OT NPUMEHEHHS
¢naBobakTepnHa Obuta BbIIE, YeM OT pusoarpuHa, Ha ¢poHe P30K60 oma cocra-
Buna 1,9 n/ra, a Ha pore N30OP30K60 - 1,4 m/ra. [IpubaBka ypoxkas OT pU30arpu-
Ha Kk PK - ¢ony cocraBuna 0,6 u/ra, or ¢pnaBobaktepuna - 1,3 m/ra, To ecth mo-
crenHuit 6onee appextuBHee. Ha done NPK mpubaBka ypoxas 3epHa OT pusoar-
puHa cocraBuna 0,8 m/ra, ot ¢praaBoOakrepuna - 1,0 m/ra. B 3acymnuBeiii Berera-
nuoHHbIN nepuon 1999 r. ot N - ynoOpeHus yBeauueHUs ypokas He IPOU3O0IILIO.

Bererannonnsrii nepuox 2000 r. ObuT 0IaTONPHATHBIM, ypOXKaifHOCTh 3epHA
Ha KoHTpousie coctaBuia 11,2 n/ra. [Ipumenenue PK-ynoOpenuii mo3Bonuino moiy-
quth 12,8 1/ra, a Ha pone NPK ona cocraBuma 13,6 u/ra. JleiicTBue pusoarpuna u
¢naBobakTepnuna Ha GoHe P30K60 Obuto mpakTHYECKH OJUHAKOBBIM U MO3BOJIHIIO
YBEJIHYHUTH cOOp 3€pHA STUMEHS, COOTBETCTBEHHO, 10 15,4 1/ra u no 15,3 w/ra.

VYBenuueHne ypoxxaHOCTH OT 00pabOTKH ceMsH OmompenapaTtaMu Ha (oHE
N30P30K60 6put0 Bhime u oHU oOa Obumm paBHOueHHH (17,4 u 17,3 w/ra). ®oc-
¢dopHo-KanuitHple ynoOpenus yBenuuyunn coop 3epHa B 2000 r. K KOHTpPOJIO Ha
1,6 w/ra. [IpubaBka yposkas 3epHa ssaMeHs Ha ¢pore N30P30K60 x abcomroTHOMY
KOHTPOJIO cocTaBmiua 2,4 n/ra. MHOKyIsAUMS CEMSH sSUMEHsS MpemnapatamMu Ha 000-
X (oHax ynoOpeHuil obecnedmsia I0CTOBEepHYyIO mpubaBky ypoxas. Ha ¢omne
P30K60 ot puzoarpuna oHa coctaBmia 2,6 1/ra, oT ¢praaBobakTepuHa 2,5 m/ra. Ha
¢one N30P30K60 sdpdexTtuBHOCTD OuompenapaTtoB Oblia eme Oonpnie, mpuOaBKH
COCTaBUJIM, COOTBETCTBEHHO, 3,8 11/ra u 3,7 1/ra.

[oroxnsie ycnoBus BereranuonHoro mepuona 2001 r. Ovum campiMu Oua-
TONPUSATHBIMHU AN pOCTa M PAa3BUTHS SUMEHS M3 BCEX TpeX JET HCCIeN0BaHUH,
ypOoXXaifHOCTh 3epHa Ha KOHTpoJie cocTtaBuia 16,5 n/ra. [lpumenenune ¢pocdopHo-
KaJIHIHBIX YIOOPEHUN MO3BOJIIIIO MOJTYYUTh ypokail 3epHa 17,5 m/ra, oT mosHOTO
MHHEpaIbHOTO yaoOpeHus oH coctaBun 27,6 u/ra. DdpdexTuBHocTs OGHOMpenapa-
ToB Ha (oHe dhocdopHO-KaTuiHBIX ynoopenuid B 2001 r. Oblia 3HAYUTEIBLHO BBI-
mie, Mo cpaBHEHUIO ¢ mpexsinymumu rogamu. Ha ¢gore N30P30K60 o6paborka
CEeMsIH pU30arpuHOM ofecredniia MoiydeHne ypokaiHoCTH staMeHs no 29,9 w/ra,
¢naBobakTepunom - 30,1 n/ra. B 2001 r. mpubaBka ypoxkas 3epHa OT IpUMEHe-
HUA QocPOopHO-KaTUUHBIX yHoOpeHHi K KOHTpomto coctaBmia 1,0 m/ra, 3Ha4u-
TenpHOE yBenndeHue cbopa 3epHa mosydeno ot NPK (11,1 w/ra). buonornyeckue
npernapaTsl ObIJIM PAaBHOLIGHHBI IO ACHCTBUIO HA ypOXKaWHOCTH suMeHs. [IpubaBku
ypoxas ot 6uonpenapatoB Ha ¢poHe P30K60 Opmn moctoBepusl. Ha BTOpOM Mu-
HepaJdbHOM (OHE MmoJlydyeHa HeCcKOIbKOo Oonbinas mpubaBka (0T puzoarpuHa -2,3
n/ra, ot ¢uaBobakTepuna - 2,5 m/ra).
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B cpennewm 3a 3 roxa ypokaifHOCTh suMeHs 0e3 yaoOpeHwmii coctaBuna 12,2
n/ra, mpubaBka oT BHeceHus P30K60 cocraBuna 1,1 u /ra u 4,7 u/ra ot
N30P30K60. DddextnBHOCTE M3ydaeMbIX HHOKYJISHTOB OblIa paBHOLIEHHOH Kak
Ha ¢one P30K60, Tak u Ha pone N3OP30K60. BmecTe ¢ Tem, Ha GoHE ¢ BHECEHHU-
€M a30THOro yaoOpeHus, NpubOaBKH yposkas 3epHa sUMeHs ObUIM CYI[ECTBEHHO
Ooxblle, YTO yKa3bIBaeT HAa POJb CTAPTOBOHM JO3BI a30Ta IS Pa3BUTHUS HHTPOAY-
nupyeMbeIx aua3oTpodoB. OgHako mpubaBKU ypoxkas OT OHONpenapaToB yCTyHa-
J¥ eHCTBUIO a30THOTO ynobpenus B no3e 30 kr/ra, kpome Toro, 3ppeKTHBHOCTD
a30THOTO yHZOOpEHHs BO3pacTaia IIPH HCIOIB30BAHHM Ha 3TOM (OHE pH30arpHHa
u ¢rmaBobakTepuHa.

B cpennem 3a 3 roma macca cOJOMEI SUMEHS Ha KOHTpoje 0e3 ynoOpeHui
cocrtasmina 12,9 w/ra. [lpumenenne pocPopHO-KaTHHHBIX YAOOPEHHH YBEITHYHIO
ee 10 14,8 n/ra. O6paboTka ceMsiH OMOJIOTHUECKUMHU IpenapaTaMyu TakXkKe YBelu-
qIJIa 3TOT MOKa3aTelb: pu3oarpuH Ha 1,9 m/ra, ¢maBobakrepun Ha 2,1 n/ra. Bre-
ceHne azora B mo3e 30 kr/ra B momonHenue kK ¢pony P30K60 moBwicuio ypoxaii-
HOCTh cojioMmbl 10 17,5 n/ra (Ha 2,7 1/ra). DddexT nelicTBUs OHOJIOTHYECKUX Mpe-
mapaToB Ha 3TOM (poHe OBUI 3HAYHMTENBHO BEIIIE IO CPaBHEHHUIO ¢ 3Q(PEeKTOM Ha
tdochopHo-kanuitHoM QoHE: OT pu3oarpuHa oH cocTaBmi 3,9 n/ra u draBobOakTe-
puna - 4,0 n/ra.

CozepxaHnue cblporo Oeinka B 3epHE SYMEHS Ha KOHTPOJIbHOM BapHaHTE B
1999 r. coctaBuimo 11,9% (tabn. 2.2). Buecenune dochopHO-KaIHIAHBIX yHaoOpe-
HUW YBEJIHYMIO ITOT Mokazarenb 1o 12,3%, a BHecenue N3OP30K60 mo 12,6%.
WNHoKynAnus ceMsH OHompenapaTaMM yBeJn4HMBaja OEJIKOBOCTb 3€pHA SUMEHS Ha
PK - ¢one Ha 0,8 - 1,3% u Ha 0,2 - 0,3% Ha dhone N30P30K60.

Taonuya 2.2. Bnusane ynoOpeHnii u GnonpenapaToB Ha COAepKaHHE CHIPOTO
Ocnka B 3epHE sSUMEHs, %

Bapuant 1999 r. 2000 r. 2001 r. Cpennee
1 .be3 ynobpenwuii 11,9 11,6 8,3 10,6
2.P30K60 - don 1 12,3 12,1 9,4 11,3
3.01 +puzoarpun 13,6 12,4 9,5 11,8
4.01 + ¢raBobakTepun 13,1 12,4 9,5 11,7
5.N30P30K60 - don 2 12,6 13,0 9,7 11,8
6.02 + puzoarpud 12,9 13,6 10,3 12,3
7.®2 + dpaaBobakTeprH 12,8 13,6 10,3 12,2

B 2000 r. conmepxaHue Oeika B 3epHC SYMEHS Ha KOHTPOJIC COCTAaBHUIIO
11,6%, BHecenue P30K60 yBenuuuno 3toT mokasatenb g0 12,1%, N30P30K60 -



10 13,0%. Pusoarpun n ¢mnaBobGakTepuH Ha o6oux GoHax ynoOpeHHH paBHOIEHHO
MOBBIIIAIH OETKOBOCTH 3epHa suMeHs: Ha 1 done - 0,3% u 0,6% Ha 2 done.

Camoe HU3KOe coiepkaHue Oenka B 3epHe siumens Obu1o B 2001 1., X0Ts B
9TOT TOJ TAKXKE COXPAaHMIACh TCHACHLUS YyBEIMYCHUS OCIKOBOCTH 3epHA: NpHMe-
HeHue (GochopHO-KaNMUAHBIX yHO0OpeHHil obecrnedyuiio yBEIHYECHHE COJEepKAHUE
oenka no 9,4%, a BHeceHHe BceX TpEX MakpoyaoOpenwuit - 10 9,7%. O6paboTka
CeMsH pU30arpuHOM M (uaBoOaKTepUHOM Ha 00oux (oHAX MHHEPaIbHBIX yA00-
pEHHI OIMHAKOBO BJIMSIO Ha OENKOBOCTH 3€pHA: Ha mepBOM (oHe mpubaBKa co-
crasuna 0,1%, na Bropom - 0,6%.

B cpennem 3a 3 roga coxmepkaHue Oellka B 3epHE SuUMEHs 0e3 ynoOpeHuit
coctaBmwio 10,6%, Ha ¢ponax ymoOpenmii - 11,8%. Hcmons3oBanue Ouompenapa-
TOB CIOCOOCTBOBANO yBEeNUYeHHUIO OenkoBocTH 3epHa Ha 0,4 - 0,5% (Tabn. 2.2).

Baecenne ¢ochopHO-KaIUWHBIX yAOOPEHHI HE M3MEHSJIO COJEpIKaHHE a30-
Ta B cosome sumeHs (tabmn. 2.3). JoGaBmenme azora B mosze 30 kr/ra x ¢oHy
P30K60 yBennumio ero comepxanue B conome Ha 0,1%. O6paboTka ceMsH pH30-
arpuHoM M (raBoOakTepuHOM olecledruia TeHACHIHIO YBEIUYCHHS COJEpiKaHUs
azora B cojoMme suMeHs. Ha oHe BHeceHMs a30THOTO ynoOpeHus oT Ouonpenapa-
TOB MPOU30IUIO 3HAYUTEIBHOE MOBBIIMICHHE KOHIEHTPAIMH 3TOr0 3JEMEHTa B CO-
JI0Me.

Taonuya 2.3. Conepxanue NPK B ypoxae sumMeHs B 3aBUCUMOCTH OT YCJIOBUIA MHHE-
pabHOTO MUTaHUS, % Ha BO3AYIIHO-CYXO€ BEIIECTBO.
Cpennee 3a 3 roga

Bapunant 3epHO Conoma

P205 K,0 N P205 K,0
1 .Be3 ynobpenwuii 0,93 0,52 0,46 0,25 0,77
2.P30K60 - ¢on 1 0,93 0,54 0,47 0,28 0,85
3.01 +pusoarpux 0,95 0,53 0,52 0,28 0,86
4.®1 + dnaBobakTepuH 0,95 0,56 0,52 0,29 0,87
5.N30P30K60 - don 2 1,01 0,56 0,58 0,29 0,88
6.D2 + puzoarpun 1,01 0,56 0,63 0,28 0,89
7.®2 + draaBobakTepuH 1,01 0,55 0,63 0,28 0,81

Buecenne ¢ochopHO-KanUHHEIX ynoOpeHUi cinabo BIMSIN HAa KOHIEHTpa-
uo Gochopa B ypoxae (tabn. 2.3). BHecenue azora Ha ¢poHe PK He3HauuTEBHO
yBenanuuiao coxaepxanue P205 B 3epue (1,01%). Ot nmpumeHeHuss OuompenapaTos
Ha o0oux ¢oHax ynoOpeHHI mpocMaTpUBaeTCs TEHIACHLHS MOBBILICHUS COIEpPKa-
Hua docdopa B 3epHe.
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Conepxanus docpopa B conmoMe ciabo 3aBHCENO OT MOTOAHBIX YCJIOBHIl B
nepuoj Beretanuu, BHeceHHe PK - yno6peHuil He3HaUUTEIbHO yBENMUYHUIO COAEP-
XKaHUE ITOTO 3JIeMeHTa B coimome. JloGaBieHWe K HUM a30THOTO yJO0OpeHHs Mpak-
THUYECKH HE MU3MEHMIIO 3TOT IoKa3aTenb. TeHAeHIUs CHIKeHUs cofepxkanus P205 B
COJIOME AYMECHSA OTMEYACTCA Ha BapUaHTaX NPUMCHCHUA 61/IOJ'IOFl/lLl€CKl/IX npenapa-
TOB.

Pasnuunit B8 konnenTpanuu K,0 B 3epHe B 3aBUCHMOCTH OT IMOTOIHBIX yCIIO-
BHH BEreTalHOHHOTO MEepHoja He OTMedeHOo. [Ipu NpUMeHEeHWH MHHEepaIbHBIX
ynoOpeHuil oTMedaeTcs TEHIEHIHS HE3HAYUTEIBHOTO YBEIWYEHHS COJACpKaHUS
3TOro 3nemMeHta B 3epHe. [IpeamoceBHas oOpaboTka ceMsH SYMEHS OMoJIOrHYe-
CKHMH IIpernapaTaMHd Ha BTOpoM (oHe ynoOpeHHil NpakTHYEeCKH HE BIHAIA Ha
yBeIU4YeHHe COoAepKaHus Kalus B 3epHe, a B oTAenbHble rogsl (2000 u 2001 rr.)
JaXke CHIDKalla KOHIICHTPALMIO STOT0 3JEMEHTa B ypojKae OCHOBHOHM NPOAYKIIMH.
Ha ¢one 6e3 BHeceHuss N-ygoOpeHHs HPOCIEKHBACTCS TEHACHIUS YBEIUUCHUS
cojepXKaHUs KAl B 3¢pHE OT OaKTEPHANBHEIX NPEIapaToB.

ConepxaHue Kallds B COJIOME SUMEHsS TaKXke C1ab0 M3MEHSIOCh B 3aBHCH-
MOCTH OT YCJOBHWH BBIpAlIMBAHUS KYyJIbTYypbl. bHoJOrHYeckue mpemnaparsl Ha CO-
JepKaHUe Kalusg B COJIOME HE BIHAIH.

Xo03sicTBeHHBIH KOd()PUIUEHT suMeHs cIado M3MEHSJICS MO BapHaHTaM HU
1Mo rojaM uccienoBaHui. HaGmromamack TeHIEHIUS CHUXXEHHS 3TOTO IOKa3aTews
Ha GoHe pochopHO-KaTHIHHBIX yHOOPEHHH IO CPAaBHEHHIO C KOHTPOJIEM, TaKas Ke
TEHICHIMS COXPAHACTCS OT NAeHCTBHA OMOJOTMYECKUX IIpernapatoB Ha oboux ¢o-
Hax ynobpeHHocTH (Tadn. 2.4).

Tabnuya 2.4. JleiictBue yao0peHHii 1 GMonpenapaToB Ha JJIeMeHTbI CTPYKTYPbI Yypo:Kasi
siumens. CpeaHee 3a 3 roga

Bapuant Kxo3.. Macca Jmna Jauna Yucao
1000 3e- | credas, | Koyoca, | 3epeH B
peH, r M ™M KoJoce,
mT
1.Be3 yno6pennii 0,49 46,9 36,7 5,3 15,9
2.P30K60 - pon 1 0,47 47,7 37,3 5,6 15,7
3.®1 + pusoarpus 0,47 48,6 37,4 5,7 16,6
4.1 + praBodakTepun 0,47 49,1 37,1 5,5 16,8
5.N30P30K60 - dpon 2 0,49 49,8 48,4 6,2 17,4
6.02 + pusoarpun 0,47 52,3 49,5 5,9 18,0
0,47 52,7 49,5 6,2 17,6
7.02 + (paaBoOAKTEpPHH
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Munepanbpable ynoOpeHus u o6paboTka ceMsH mepex MOCeBOM OaKTepHab-
HbIMU IpenapataMu usmeHunu maccy 1000 3epeH suMeHsS IO CPaBHEHHIO C KOH-
TpPOJIbHBIM BapuaHToM (Tabn. 2.4). [IpumeHeHue yqoOpeHUil BO BCe TOJbI yBEIH-
YUBAJNO 3TOT MOKa3zaTenb. Pu3oarpmH Ha ¢oHe Oe3 BHeceHHs N -ynoOpeHus B
2000 u 2001 romax yBenuuun maccy 1000 3epen, a B 1999 r. Ha 3TOT nokasaTenb
HE BIIHSLIL.

ITIpu oOpaboTke ceMsiH suMeHs (uaBoOaKTepUHOM Ha 3TOM (oHe Habma-
nach TeHAeHOHs yBenudeHus mMacchl 1000 3epeH 3a Bce roAsl ucciaenoBanui. Ta-
Kas e 3aKOHOMEPHOCTH IPOCIIeKUBaJIack 0T 00paboTok 06onMHu IpernapaTaMu Ha
¢one N30P30K60. IIpuuem sdpdext ot nmpumeHeHus duaBobakTepuHa OBLT YyTh
BBIIIE, XOTS B CpeJHEM 3a 3 roja mccieaoBaHUi Ha oboux GoHaX yaoOpeHHOCTH
¢hnaBoOakTepuH W PU30ATPUH MO AciicTBUIO Ha Maccy 1000 3epeH suMeHs ObLTH
MpaKTUYeCKN dKBUBaNeHTHBI (48,6 u 49,1 T Ha mepBoM Qoue, 52,3 u 52,7 r Ha
BTOpOM (oHe).

JnuHa ctebns suMeHs B cpegHeM 3a 3 roma oT BHeceHus PK -ynoGpenwmit
HEe3HauYnTeNIbHO yBenmumiaack (37,3 cm), a ucrnons3oBanue N30P30K60 nmoswicuio
eé o 48,4 cm. IIpumenenne oboux OGHompenapaToB crocoOCTBOBANIO yBEINYCHHUIO
BBICOTHI pacTeHui, mpuueMm Gosnee 3HaunMo Ha Gone N30OP30K60.

VYcTanoBneHno, uto ochopHo-kanuiineie ynodpenus B 2001 r. He u3MeHHU-
m, a B 1999 u 2000 romax HEe3HAYUTEIBHO YBEIHYHIH IJIHHY KOJOCAa SUYMEHS.
Buecenne N30 B nomonnenue k P30K60 yBenuuuio AiuHy Kojoca B CpeHEM 3a
3 roxa Ha 0,9 cM. buonpenapaTsl cyleCTBEHHOIo BIUSHMS Ha JaHHBIH Moka3za-
TeJb HE oka3zanu (tadin. 2.4).

docdopHo-kanuitHbie ynoOpenus (tabn.2.4) He BAUSAINM HAa KOJIHYECTBO 3€-
peH B konoce, a BHeceHne N30 na ¢pone P30K60 yBennumiao mx KOIWYECTBO HaA
1,7 mryku. O6paboTKka ceMsH pU30arpuHoM M (1aBOOAKTEpUHOM IOBHICHIIA KO-
JUYECTBO 3epeH B KOJOCe suMeHs B cpexHeM 3a 3 roxa Ha 0,9 -1,1 mr. Ha doHe
P30K60 u Ha 0,6 - 1,2 mT. Ha pone N30P30K60.

B omeite HUUCXCeBepo-Boctoka [[laceiakoB, 2002] Ha aepHOBO-
MOA30JINCTON CPEeNHECYINIMHACTON XOpOIIO OKYJNBTYPEHHOHW IOYBE YpPOKaWHOCTH
3epHa AYMEHs U3MEHsIach B 3aBUCHMOCTH OT THAPOTEPMHMUYECKHX YCIOBHH Bere-
TaIlMOHHBIX mepuoaoB (tabm. 2.5). B oTrHocurensHo OnmarompustHoM roxy (1997
T.) CpemHss ypOKaWHOCTh 3epHa IO ONBITYy coctaBmia 31,1, B MeHee Guarompusr-
HOM (1998 r.) - 22,71/ra. [Ipu MHOKYJISALMYU CEeMSH SUMEHs pH30arpuHoM Ha (oHe
6e3 azora u npu BHeceHHH N30 10 moceBa CHI)KCHHUS ypoOikas 3epHa HE NMPOUCXO-
JUJI0, 9YTO BEPOSTHO CBSA3aHO C JIOCTATOYHBIM KOJHYECTBOM MHHEPAIbHBIX (OpM
a30Ta B IIOYBE I1OCJIE 000POTA IJIACTa MHOTOJIETHUX 0000BBIX TpaB (KieBep).
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Tabnuya 2.5. BrusHue ypoBHsI a30THOTO IHTAHUS U PU30ArpHHa Ha ypOKaWHOCTH
1 COIEpKaHUE CHIPOro OelnKa B 3epHE STUMEHS

Y pOKaRHOCTD. Wra Coneprxanue Oenka B 3epHE,
Bapuant P » 10 % Ha abco1. CyX. B-BO
1997r. | 1998r. | cpemee | 1997r. | 1998r. | cpemmee
1.P60K60 - on 19,4 19,5 19,5 8,8 10,1 9,4
2.® + pusoarpus 19.2 18,6 18,9 9,3 10,9 10,1
3.® + N30 373 22,2 29,8 8,0 10,2 9
4.0 + U30-+puszoarpux 35,4 23,1 29,3 8,5 10,5 9,5
5.® + N60 44,0 27,6 35,8 9,3 11,0 10,1
HCPy;s 3,6 2,4 2,8

Opnako, B 00a roja MpOBEACHUS HCCIEIOBAHUI WHOKYJISIHS CEMSH HPHBO-
WA K MOBBIMICHHIO COJEp)KaHMs ChIporo Oenka B 3epHe Kak Ha (oHe Oe3 a3ora,
tak u npu BHeceHun N30 (B cpexnem Ha 0,7 u 0,4% coorBercrBenHo). Cnenosa-
TENbHO, MHOKYJSALHUS CEMSH SUYMEHS PU30AarpHHOM HE BIMSACT Ha BEIHYHHY YpO-
XkKasi, HO CIIOCOOCTBYET NMOBBINIEHHUIO COAEpP)KAaHUs Oelika B 3epHE NMHBOBAPEHHOTO
aumeHs. A.A. CapsrueBa [1997] ycTaHOBMJIa, YTO HpemapaThl acCOLMATHBHBIX
I1a3oTpodoB MOTYT IBOSKMM 00pa3oM BIHMATH Ha aKKyMYJISLHMIO a30Ta B pacre-
HUSX - 1100 MOBBHIIIAIOT MacCy 3epHa 0e3 yBeJIHUeHHUs ero OeJKOBOCTH, MO0 yBe-
JIUYUBAIOT coJepkaHue Oelka B 3epHE, HE M3MEHss NPOJYKTHBHOCTUH. DTH NMPOTH-
BOIIOJIOXKHBIC TEHICHIMH, 110 - BUIUMOMY, NPOSBIAIOTCA B 3aBUCUMOCTH OT peak-
UM aCCOLHUALMK COPT - AMa30Tpod Ha Beln4MHY (HOHA a30THOTO HMHUTAHUS.

B 00a roma mpoBeeHUs HCCIEJOBaHUIl BapHaHT C HHOKYJSIUEH CeMsSH Ha
0e3a30THOM (OHE MO COAECPKAHUIO OelKa B 3epHE SUYMEHS MPaKTHUYECKH paBHOIE-
HeH BHeceHHIo N60 1o moceBa. X.A. XycaitHoB [2000] coo6man o 6Goyiee BBICOKOM
3¢ (PEeKTUBHOCTH NpenapaToB acCOLMATUBHBIX AMA30TPO(OB Ha KYyIbType SUMEHS
B TOJBI IIPU HEAOCTaTKEe aTMOC(EPHBIX OCaJKOB, HO 110 BEJIHYUHE ypOXKas 3epHa.

OTMeueHHas BbIIIE OCOOCHHOCTb NEHCTBHUSA MHOKYJISALHMHM CEMSH SUYMEHS pUO-
arpUHOM: MOBBIIICHHUE COAEPKAHUSA CHIPOro Oelika B 3epHE 0e3 CyIIECTBCHHOIO
YBEIUYECHHUS ypoxkas MOXET ObITh OCHOBOW HCHOJB30BaHUS OHONpenapaTta B TeX-
HOJIOTHH BO3J€JIBIBAHUS KOPMOBOTO SUMEHS.

C6op comomsl Ha GoHeP45K60 ¢ mHOKynsanuMeld ceMsH OHONpenapaToM HMel
TeHJICHLHIO K CHIDKeHHIO, a Ha ¢poHe N30 - k yBenuuenuwo. [Ipu 3ToM coxmepixa-
HHE 00IIero a3ora B HETOBAPHOW YacTH ypoKas, UMEJO TCHACHLUMIO K yBelnde-
HHI0O Ha 00OWMX YpOBHSX a30THOro mutaHus (tabn. 2.6). Ilpm HecymecTBEHHBIX
U3MEHEHMSIX YpOKas MOJ AeHCTBUEM HHOKYJISHTA BEIHOC a30Ta 36PHOM HECKOJIBKO
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BO3pacTall 10 CpaBHEHUIO C KOHTPOJIbHBIMHU BapWaHTaMH MO a30Ty BBUAY IMMOBLI-
EHUA COACPKAHUA Oejka B HEM.

Taoauya 2.6. C60p CONOMBI SUMEHS, COJCPKAHIE U BBIHOC a30Ta HAI3EMHOM OnoMac-
coit, BenmmumHbl KX03. 1 a30THOrO MHIEKCa, CpeHee 3a JBa roja

Ctop Coxep- BeiHoc azora, kr/ra
como- | Ykamme 1o ASO”VF-
Bapuant e | 20T B sepm0 | conoma 3fpco- Kxo03. | HbIA

I /1“2’1 COJ}%MC, oM HHJCKC
1.P45K60 - don 39,6 0,58 294 | 23,0 52,4 | 0,33 0,56
2.®D+puszoarpuH 36,0 0,60 30,6 21,6 52,2 0,34 0,59
3.0 +N30 445 0,61 43,5 27,1 70,6 | 0,40 0,62
4. O+N30+puzoarpus | 46,9 0,62 44,5 29,1 73,6 | 0,38 0,60
5.® +N60 49,1 0,67 60,0 | 32,9 929 | 0,42 0,64

[Ipn WHOKYNAUU CEMsH SUMEHs HaOMroJanach TEHICHIHUS K YBEIHYCHHIO
Kxo03. Ha hoHOBOM BapmaHTe W K ero cHmwkeHuto Ha ¢poHe N30. B Takom ke Ha-
MpaBJIECHUM M3MEHSAIach M BEJIMYMHA a30THOIO MHAEKCa. JTO MO3BOJISIET CHAENaTh
3aKJIOYEHHE O TOM 4YTO Ha 0e3a30THOM (oHE CBSI3aHHBIA a30T aTMoc(hepsl B
OoJIpIIEl CTETEeHH JIOKAIU3YEeTCs B 3€pHE, a IIPU BHECEHHH YMEPEHHOW 03I a30T-
HBIX yJOOpeHUil - B HETOBAapHON YacTH ypoxkas, XOTs B 00OWX ciydasx HaOmona-
eTCsl MOBBIIICHUE COAEpKaHUSA OenKa B 3epHe.

Tabnuya 2.7. VI3Menenue nokasaresneil TEXHOJIOIMUYECKUX KayecTB 3epHa
MMMBOBAPEHHOTO SUMEHS, CpeIHEe 3a JBa To/a

Macca IKCTpa- TTpopac- prn;
Harypa, | TuBHOCTS, HOCTB, %
BapuanT 1000 o TaeMoCTb,
/1 % Ha abc. 0
3€peH, I %
CyX. B-BO.

1.P60K60 - don 39,6 649 79,3 90 80
2.®oH + puszoarpuH 40,0 647 79,0 92 77
3.®oH + N30 40,4 647 79,6 94 76
4.@ou+N30+puzoarpun | 41,0 642 79,1 94 75
5.®oH + N60 41,1 644 79,0 93 77

ITpu McHoONB30BaHMM MHOKYJSHTa Ha (oHE Oe3 MPUMEHEHHs a30THBIX yJ100-
peruil 1 npu BHeceHMM N30 IO CpaBHEHHIO C KOHTPOJbHBIMH BapHaHTaMH IO
azory macca 1000 3epeH mMena TEHACHLUHIO K YBEIWYEHUIO, a HATypa - K CHUXKe-
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Huio (tabn. 2.7). To ecTs, y yKa3aHHBIX BEIIIE ITOKa3aTeleil TEXHOJOTHYECKUX Ka-
YeCTB 3€pHa SUMEHs MOJ AeHCTBHEM HMHOKYJISALUU CEMSH OHONpemapaToM IpOHC-
XOJMIIN TaKHe K€ M3MEHEHHUs, KaK W IPH BHECEHHH BO3PACTAIOMMX J03 a30THBIX
ynobpenuii. MHOKyIsus ceMsiH OMoIpemnapaToM He OKa3blBaJla CYIIECTBEHHOTO
BIUSHNSA HAa TEXHOJOTHYECKHE KAa4eCcTBa 3€pHA SUMEHS: COAEpKaHUE HKCTPAKTHB-
HEIX BEIIECTB, KPYIHOCTh U MPOPAacTaeMoOCTh 3epHa.

CnenoBatenbHO, 3¢ ()EKTHBHOCTh OHONMpENnapaToB Ha SUMEHE 3aBUCHT OT I1O-
TOJHBIX YCIIOBUH BEreTalHOHHOTO IIEpHOJAA, BHECEHHS a30THBIX YIOOpeHUH u
[OYBEHHBIX YCJIOBHH BbIpAIMBaHUA KyIbTYpbl. OO 3TOM CBHIETEIbCTBYIOT TAKXKE
JAHHBIE MEIKOIEISTHOYHOTO OIBITa C PAa3IMYHBIMU COPTaAMU SUMEHS.

Ha cBerno-cepoil n1ecHON Mo4yBe A0Js HOTOJHBIX YCJIOBMI, BKIIOUYas U ApYy-
rue HEKOHTponupyemble (akTOpsl, B (HOPMHUPOBAHHUU YPOXKAHHOCTH SUMEHS CO-
craBisina 22 - 27%. OcHoBHOW Bkiax B (GOpMHpOBaHHE YPOXXKAaHHOCTH 3epHa s4-
MEHs MpUHAMJIEkKaN YPOBHIO a30THOrO ynobOpeHus - 32,5 %, poab ero 3Ha4MTElb-
HO BO3pacTaja B ONTHMAJBHBIN TOX M CHHXKANTach B TOJBI C HEJOCTATKOM aTMO-
chepHbix ocankoB. CopTy SUMEHs NMPUHAIIEKUT OKoo 13 %, mpUMEepHO Takylo
Ke JONI0 3aHUMATH WHOKYIAHTH. JleficTBHE MOCIEeJHUX HECKOIbKO BBIMIE INIPHU
HEeNOCTaTKe aTMOC(EPHBIX 0CaJKOB.

CpenHeromoBas 3epHOBasi IPOAYKTHBHOCTh PACTCHHH SUMEHS Majo 3aBHCE-
72 OT COPTOBBIX OCOOEHHOCTEH KyJbTYpHl M COCTABMIA y copTa Puck 624 r/m’, y
copra JloGpsiii - 616 r/M> 1 uyTh HUKe Y copTa AHApeit - 568 /M. YpoxaiHOCTD
3epHa CHIBHO M3MEHSIACh B 3aBHCHMOCTH OT HMOTONHBIX YCIOBHUI BereTalHOHHO-
ro mepuona (tabn. 2.8). Tak, mpu ONTUMAJIBHBIX HOTOAHBIX ycnoBusax 1998 r.,
cbop 3epHa y Bcex coptoB ObuT B 1,5 - 2,0 pa3a Gonble, 4eM B TOJBI ¢ AeQUIHUTOM
aTMoc(epHbIX ocanakoB. CrneqyeT MOTYEPKHYTh, YTO MEHBIIMM KOJeOaHHSIM ypo-
XKAWHOCTH 3epHA, B 3aBUCHMOCTH OT IOTOJHBIX yCIOBHH BET€TAIMOHHOTO NEPHO-
na, moneepxken copt Puck (1,50 - 1,65 pa3), Beimie y coproB Auapeit (1,85 - 1,95
pa3) u Jobpsrii (1,94 - 2,04 paza).

VpoxailHOCTh 3epHa sUMEHs HPH BHECEHHWH a30THOro ymobpenust B 1o3e N30
MPaKTHYECKH BO BCEX CIydasx Bo3pacrtaia no otHomeHuio k ¢ony PK. Tak, B cpennem
3a TpM rofa 3To yBenmuenue coctasuio 220 r/m’ y copTa Puck (46%), y copra Jlo6pbrit
- 202 t/M? (41%) u y copta Auzpeir 133 r/M* (28%). HanbounbIell 0T36IBIMBOCTHIO HA
a30THOE yH0OpeHue XapakTepusyrorcs copta Puck u J{oOpeiid. B 3aBucumoctu ot mo-
TOIHBIX YCIIOBUH BETeTallMOHHOTO MepHoAa ObUIM 3HAYMTENbHBIE KoJeOaHUS MpHOaBOK
YpOXaHHOCTH 3epHa OT a30THOro ynoOpeHus. IIpm mocTaTOYHOM KONIHYECTBE aTMO-
cdepHbix ocanxos (1998 r.) mpubaska or N30 y copra Puck cocraBuia 94%, B T0 Bpems
KaKk MpH HX NepHUINTe OHA CHIDKamach 10 9 - 28%. B onTumanbHEI N0 YBIaXHEHUIO
roxa mpubaeka ot a3ota k Gony PK y copra Auapeit coctaBuna 56%, a B HeOIaronpusT-
HBIH OHa ObITa 3HAUNTENbHO MeHbIne (28%) mmm oTcyTcTBOBaNa coBceM. Y copta Jlo0-

95



pblii aOCOJIOTHBIA pa3Mep MPHOAaBOK ypoxkas 3epHa OT a30THOTO YZOOpeHHs! ObLT Mak-
CHMAJIGHBIM IO CPAaBHEHHIO C JPYTHMH COPTaMH, a OTHOCHUTENBHBIE NPHOABKH OT HEro
0oJiee yCTOHYMBBI 110 TO/IaM.

Tabnuya .2.8 YpoxailHOCTb COPTOB SIUMEHS B 3aBUCUMOCTH OT MHOKYJISIIIUM CEMSIH
GHONperapaTaMi, /M >

Bapuant 1997 r. 1998 1. 1999 r. Cpennsist
Puck
1.PK - ¢por 1 (P1) 460 522 435 473
2.® 1 + pusoarpun 547 875 442 620
3.01 + ¢uaBobakTepuH 547 753 553 617
4.N30PK - don 2 (D2) 588 1015 475 693
5.@02 + puzoarpun 602 915 507 675
6.02 + daaBobakrepun 558 860 585 667
JoOpsrit
1.PK - o 1 (@1) 312 715 435 488
2.01 + puzoarpux 535 955 455 647
3.01 + ¢naBobakTepuH 435 860 535 610
4.N30PK - don 2 (P2) 390 983 473 615
5.02 + pusoarpun 480 1073 488 680
6.02 + dumaBobakTepuH 563 953 468 661
Anppeit

1.PK - dor 1 (P1) 400 610 385 465
2.02 + pusoarpux 480 753 450 560
3.®01 + punaBobakTepuH 563 760 450 590
4.N30PK - ¢on 2 (D2) 370 955 483 598
5.@2 + puzoarpun 385 917 460 590
6.02 + ¢maBobakTepuH 358 993 463 605
P.% 4,8 3,7 3,6 4,4

HCPys 105 162 130 78

O¢ddexTuBHOCTE pH30arpuHa 3aBUCENA OT MOTOJHEIX YCIOBHUH BereTalHOH-
HOTO NEpHOaa, COPTOBBIX OCOOEHHOCTEH SUMEHS M IPHUMEHSIEMBIX HOJ KYJIbTYypy
MUHEpalbHbIX ynoOpenuii. [Ipu HemocTaToyHON 00ECIEUYEHHOCTH PACTEHUU BIa-
roit (1997 r.) ot pusoarpuna y coptoB Puck u Auzapeii npubaska k ¢ony PK mo-
mydeHa oxono 20%, a y copra HdoOpsiit ona gocturia 71%. Ilpu onTumanbHOM
yBrakHeHHH 1998 T. copT Prck ofecmeuna MakCHManbHYI0 MpHGAaBKY 350 r/m>
(67%), a y copro HoOpsiif u Auapeit 3To yBenuuenue coctasmio 34 u 23% co-
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oTBeTcTBeHHO. [Ipu peskom nedpunute arMochepusix ocankor (1999 r.) puzoar-
PHH Jan JOMOJHUTEIbHYIO MpuOaBKy yposkasl 3epHa TOJIBKO y copTa AHIpeH.

Brnusame morogHsIx ycnoBuil Ha 3(G(EKTHBHOCTE HHOKYISAIUU IOATBEp-
xjaoT Takxke ganHele BHUMCXM [Kynakoa, 1998], Tak MHOKyIALHS CEMSH
AYMEHS MH30PHMHOM M PHU30arpHHOM YyBEIMUYHBAJa yPOKaHHOCTh 3€pHA B YCIIOBHU-
AX XOJOAHOTO JeTa. B ycClIoBHSAX jXapKoro yera moilydeHa mpubOaBKka 3epHa NPH
HHOKYJISIIUU pU30arpuHoM M (uaBoGakTepnHOM. B ToXe BpeMs, B yCIOBHSAX OI-
THMaJIbHOTO TEMIEPaTypHOTO PeXHMa MOYBHI HE NMPOUCXOAMIO YBEIUUYCHUS YpO-
xKasi 3epHa OT MHOKYJSIHUH, 32 HCKIIOUEHHEM MH30pHHA. JlemaeTcs 3akiioueHue,
910 HamOonpmuil 3((EeKT OoT HHOKYISIIWH HaOMoJancs MPH MOJEITHPOBAHHH
CTPECCOBBIX ISl PACTEHHUI TEMIIEpaTyPHBIX YCIOBHUSX.

OcTaeTcst AUCKYCCHOHHBIM BOIIPOC O POJH CTAPTOBOH O3Bl a30THOTO yJ00-
penns. YCTaHOBIEHO Ha CBETIIO-CEPOIl JIeCHON mouBe Ha (poHE C BHECEHHEM a30T-
HOTO yInoOpeHHs y copToB Puck m AHIpeil NMONOXKUTENBHOTO BIWSHUS HHOKYJS-
UM Ha yPOKaHHOCTh 3€PHA HE MOJy4EHO HU B OAMH U3 rOJ0B NPOBEJIEHHUS OMbITA.
VY copra JoOpsrif, kpoMe pe3ko 3acymauBoro 1999 r., HHOKYIAIUA pU30aTrPHHOM
obecreuniia JOCTOBEPHOE YBEIHUEHHE 3€PHOBOH IPOAYKTHBHOCTH, COCTaBHBIIEE,
B cpemHeM 3a 3 rox 65 r/m’ umu 11% (upu 3nauennn HCP = 25 r/m%).

[Tpumenenue ¢raBoOaKTepHHA I HHOKYIANHUH ceMsH Ha pone PK y copra
Puck, He3aBUCUMO OT MOTOJHBIX YCIOBHH BEreTallMOHHOI'O IepHojaa, 00ecIednsio
JOCTOBEPHBIM POCT ypOXXKalHOCTH 3€pHa SYMEHSA, JOCTUTAIOLUN, B cpeaHeM 3a 3
ronaa, 30%. OnxHako, mpubaBKa yCTyHmaeT BHECCHHIO a30THOTO YJOOpeHHs B J03€
30 kr/ra (46%). Ha ero ¢pone unokynsanus ¢piaaBodbaxTeprHom Gbuta spdexTuBHOM
TOJBKO B TOJ C PE3KUM HEJOCTATKOM aTMochepHbIX ocaakoB (1999) u mpepsimana
npubaBky, noaydeHnyo ot N30 (taba. 2.8).

Y copta JloOpeiit (aaBoOaKTEpUH BO BCE T'OAbI YBEIWYUBAI COOp 3epHA MO
otHomenuo k Gory PK ma 100 - 145 r/m’, umu Ha 25% B cpexnem 3a 3 roma. Ha
(oHEe ¢ BHECEHHEM a30THOTO yJ0OpeHHus, MOJOXKUTENbHOE AeiicTBHe (uaBoOaKTe-
pUHA Ha 3TOM COPTE JOCTUTHYTO TOJBKO B TOJBI C HEJOCTATKOM aTMOC(EPHBIX
0CaJIKOB, YTO YKa3bIBAa€T Ha POJIb 3TOTO IpenapaTa NpU HEOJArompUATHBIX MOTOA-
HBEIX YCIOBHUSAX BEreTallHOHHOTO MEpPHOJA.

VYV copra AHApeil HHOKYJSLUS ceMsiH (uiaBoOakTepuHOM obecmedmsia Joc-
TOBEpPHOE YyBEIWYEHHE Ypokas 3epHa Toibko Ha ¢QoHe ¢ BHeceHuem PK-
ynoOpeHuit, mpu 3ToM 3G PeKT OT mpemapara COOTBETCTBOBAJI BHECEHHUIO a30THOTO
yao0peHus moAa suMeHb B g03¢ N30.

Macca coJIOMBI COPTOB SIIMEHS TaKXKe ONpeNeNsiach yCIOBUSIMH YBIIQXHEHHUS
BEreTallMOHHOTO Neproaa. Brime c60p coTOMBI MOTY4eH MPU ONTHUMANIbHBIX TOTOA-
HBIX yciaoBusaxXx 1998 r., cymecTBeHHO HMXKE OH B TOABI ¢ HegocTaTkoM (1997 r.) wnn
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peskuMm pedumurom (1999 r.) ocaakoB. YUuTHIBas NpUMEPHO PaBHO3HAYHOE BO3-
nelcTBHE M3ydaeMbIX (aKTOpPOB Ha COOp CONOMBI B OTHENbHBIE TOXBI, IIPOAHANN-
3UpyeM 3T JAaHHbIE B CpeIHEM 3a 3 roaa npoBeaeHus ombita (Tabia. 2.9).

Taonuya 2.9. BaysiHue yCJIOBHH MUHEPAIbHOTO MUTAHUS HA COOP COJIOMBI M 3HAYCHHE
xo3siicTBeHHOTO Kod(dpunuenta (Kxo3)

C6olp conomsr, r/m’ Kxo3

Bapuant Puck Jo6pslii | Anapeii | Puck Jlo6perii | Anapeii
1 .PK- ¢onu 1 (1) 478 483 505 0,51 0,49 0,49
2.01 + puzoarpun 745 575 505 0,48 0,55 0,54
3.01 + ¢pnaBobakreprH 680 622 558 0,48 0,50 0,52
4.N30PK - ¢on 2 (92) 705 637 553 0,45 0,48 0,52
5.02 + puszoarpun 750 663 602 0,47 0,50 0,50
6.02 + ¢naBobakTepuH 642 735 690 0,52 0,47 0,49
Cpennee 1o copty - - - 0,485 | 0,498 | 0,510

IIpexne Bcero, SBHO BBIPaXK€HBI COPTOBBIE Pa3iHUMsi B aOCONIOTHBIX BEINIH-
yuHax cOopa coysoMbl: y copTa Puck cOOp COJIOMBI HECKOJIBKO BBILIE, YEM Y COp-
ToB JloOpsIit 1 AHApEH.

Buecenne a30THOro ynoOpeHHs y BCeX COPTOB MOBBICHIIO cOOp moOodYHOM
nponyknun. Uuokynsanus cemsH Ha ¢pone PK puszoarpunom B Gombpmieil Mepe yse-
nu4uBana coop coilombl y copTa Puck u B MeHbmel - y copra {oOpsIif, a y copra
Aunpapeil yBenuueHus cObopa moOOYHOW MPOAYKLUHMHM HE MPOHUCXOAUITO. BiusHue
WHOKYIANNH (IaBOOAKTEpHHOM Ha cOOp CONOMBI B OONbIIEH cTemeHH Hadiroaa-
nmack y copToB JloOpelii M AHIpel, mIpH 3TOM OH OBII SKBHBAJICHTEH BHECEHHIO
N30. Ha ¢one ¢ BHeceHHEM a30THOrO yAOOpEHHUs OT NMPUMEHEHHs pU30arpuHa
cO0p COJIOMBI CyImIeCTBEHHEE BO3pacTan y copToB Puck m AHapei, MeHbIIE y cop-
ta JloOpsrit, a ot guaBobakTepuHa - y copToB JoOpsrit 1 AHapeii.

C ydeTtoMm cbopa HaJ3eMHONH MaccChl STUMEHS PAacCUMTAHBI 3HAYEHHUS XO3sHCT-
BEHHOTO KOd(uIueHTa B ypoxae copToB sumeHs (tabm. 2.9). U3BecTHO, 4TO TIO-
Ka3aTelb XO03sSicTBeHHOro koddduumenta, B OGoybplIell CTENEHH, ONpeneNsercs
COPTOBBIMHU 0COOEHHOCTIMH KyJbTYpPbl U MEHBLIIC, YCIOBHUAMU MHUHEPAJIBHOI'O IHU-
tauus [[laBmoB, 1984; Knumamesckuid, 1991]. laHHBIE 3TOTO OmBITa, B OHpExe-
JIEHHOl CTENeHH, MOJTBEPXKAAIOT paHee NMONyIeHHBIE pe3ynbTaTel. B cpegHem, 3a
TOJBI MCCIEI0BAHNH, IIPOCMATPHUBACTCS TCHACHIHS 3aBUCUMOCTH XO3SHCTBEHHOTO
ko3¢ duLreHTa OT COPTOBBIX ocobeHHOCTel stuMeHs (tabn. 2.9). HeonmnosnauHo
neiicTBue OMONpenapaToB M a30THOTO yJOOpeHHS Ha 3TOT IOKa3aTeldb B 3aBUCH-
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MocTH oT copta. Ecim y copra Jo6psiit N30 ne mamensn Kxo3, to y copra Puck
OH CHIDKAJICS, a Yy copTa AHIpei, HA000POT, YBETHUYHBATICS.

Macca KopHell suMeHs 3aBHCela OT IMOTOJHBIX YCIOBUH BEreTallMOHHOIO
neproja, NMPUMEHEHUs MHHEpaNnbHBIX yJoOpeHuil m OHompenaparoB, a Takke OT
copToBEIX ocobenHocTeit (Tabn. 2.10). Copt [JoOpseIii popmMupoBan Maccy KOpHeH
4yTh 00JbIIyI0, 4yeM copTa Puck u Auzapeil. IIpu onTHMaiIbHBIX MOTOIHBIX YCIIO-
BusAX 1998 r. y Bcex copToB Macca KOpHel Opuia Oojiee BHICOKOH MO CPaBHEHUIO C
roflaMH, KOTJa MOTOIHBIE YCJIOBHS HE COOTBETCTBOBAJIM MHOTOJCTHUM 3HAYEHU-
SIM.

Crnemyer OTMETHTH, YTO HpPH JOCTATOYHOM KOJIHUYECTBE aTMOC(HEPHBIX Ocaj-
koB 1998 r., yBesnueHue Macchl KOpHEH y BCeX COPTOB, B pe3ylbTaTe ylIydllICHUs
YCIOBUIM MHHEpaJIbHOr'O MHUTaHMs, cocTaBmio B 1,45 - 1,90 pa3 y copra Puck, B
1,05 - 1,30 pa3 y copta HoOpsrit uB 1,09 - 1,52 pa3 y copra Auapeii. B ycmoBusax
Kpaline HeOnaronpustHoro, 1999 r., aTo yBenndenue cocraswio B 1,11 - 1,38 pa3
y coprta Puck, y copra J{oOpslii, Ha060poT, Macca KOpHEH CHUXKajach, a y copTa
AHJpel yBeNHYEHHE MPOU3OIIIO0 TOIHKO OT pH30arpHHa Ha (OHE MOITHOTO MHUHE-
parbHOTO ynoOpeHHs.

Tabnuya 2.10. BrusHue ycIOBUI MHUHEPAJIHHOTO MUTAHUS Ha Maccy KOpHEH
PA3HUHBIX COPTOB SUMEHS, CPSIHSA 3a 3 Tofa, I/M’

Bapuant Puck Jo6psrit Amnppeit
1.PK - pon 1 (®1) 137 188 165
2.01 + puzoarpun 195 178 160
3.01 + ¢mnaBobakrepun 178 175 173
4 N30PK - don 2 (D2) 185 212 178
5.®2 + puzoarpun 188 190 222
6.02 + pnaBobakTepHH 197 212 195

OO6o0meHne NaHHBIX B CPEIHEM 3a TOIBl HCCIENOBAaHHUI IOKa3alo, 4TO pH-
30arpuH U (aBoOaKTepUH yBEIHYHMBAIN MacCy KOpHeH y copra Puck, y apyrux
COpPTOB 3Ta 3aKOHOMEPHOCTH OTCYTCTByeT. [IpuMeHeHHe IOox Bce copTa HOJHOTO
MHUHEpaJIbHOro ynoOpeHus obecrnedyusio pa3BuTHEe Oojiee MOIIHOH KOPHEBOH cuc-
TEMBI Y BCeX M3y4aeMbIX COPTOB 10 cpaBHeHHUIO ¢ ¢ponoM PK (tabxn. 2.10) u Tonb-
KO y copTta AHApell Ha 3ToM (oHe OBLIO yBenHMUYEHHE KOPHEBON CHUCTEMBI OT HC-
MOJB30BaHUs OHMONpEnapaTos.

Vuder 3epHa, COJIOMBI U KOPHEH MO3BOJIMI ONPEACTUTh OHOMACCY Pa3iIMYHBIX
COpPTOB SYMEHS B 3aBHCHMOCTH OT ()OHa MHUHEpaJIbHBIX yn00peHHui U Guonpemnapa-
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TOB, a TAKXKE PAacCYUTaTh CTPYKTYpy OMOMacchl pacTeHHH B a3y MOJIHOH crelo-
ctu 3epHa (tabm. 2.11).

CooTHomeHnue 3epHO:conoMa:kopHU (%) cocTaBisuio y copra Puck 45:43:12,
y copta J{o6psiit 43:44:13, y copra Anapeii 43:43:14. To ecTh, UMeeTcs ompene-
JeHHAsI 3aBHCHUMOCTB 3TOTO MOKAa3aTeNs OT COPTOBEIX ocobeHHocTel. [Ipumenenue
OmompenapaToB TakXe OTPAa3nUIOCh HA J0Jie 3€pHA, COJTOMBI  KOpPHEH B CTPYKType
O6uomaccel sstuMeHs. Y copra Puck pusoarpun xak Ha ¢pone PK, Tak n Ha pone NPK
yBEIMUYUBAJ JIONIO 3€PHA, CHUXKASA, B TO XK€ BPEMs, JOJIIO COJIOMBl U HE H3MEHSs
nonu kopHeil. Vcmons3oBaHue ¢QuaBobakTeprHa Ha o0oux (GoHAX yZoOpeHUH u
puzoarpuHa Ha ¢one NPK yBennumio B obme#l 6momacce copra JoOpErid momio
3epHa, CHMXasl IPU STOM JOJI0 COJIOMBI U KOPHEH.

Taonuya 2.11. BriysiHue a30THOTO yI0OpeHHs U OMOIpenapaToB HA CTPYKTYpY
O6nomaccel copToB ssumMens, %. Cpennss 3a 3 roga

Bapuant Puck Jo06pbrit Anpapeit
1.PK- ¢on 1 (D1) 44:44:12% 42:42:16 45:41:14
2.01 + puzoarpuH 48:40:12 41:46:13 41:46:13
3.®1 + pnaBobakTepuH 46:42:12 44:44:12 42:45:13
4 N30PK - ¢on 2 (D2) 44:44:12 42:45:13 42:45:13
5.®2 + puszoarpux 46:42:12 44:44:12 43:43:16
6.D2 + ¢naBobakTepuH 43:44:13 46:41:13 46:41:13

*[Ipumeuanue: 44 - 3epHo, 44 - contoma, 12 - KOpHH.

Hacopre AHApeii mOM0XKUTENbHOE JeCTBUE HHOKYIAIUH (IaBOOaAKTEpHHOM IMPOSBUIOCH TOJIBKO Ha ()OHE TTOJTHOTO MU
pacTaiyia 1oJi 3epHa U CHIDKAJACh JIOJISI COJIOMBI.

IToka3zatens maccel 1000 3epeH, sBisisich COpPTOBOi creundukoi, ompene-
JAICS TaKXKe MOTOJHBIMH YCIOBHSIMH BO BpeMs HAalWBa 3€pHA W, B MCHBIIEH CTe-
MeHU, NMpUMEHsAEeMBIMH ynoOpeHnsMu. [lokazaHo, 4TO MakCHMalbHOE 3HAUCHUE
Maccel 1000 3epeH XapaKTepHO IS ONTUMAJIBHOIO MO YyBJIaXHEeHUIO 1998 .
(Tabn. 2.12). CopTa mo pasHOMY pearupoBalud Ha M3MEHEHHE MOTOIHBIX YCIOBHI
BETETAIIMOHHOTO Mepuoaa: B Oonplieil cremenn usMeHsach macca 1000 3epeH y
coproB Puck u Jlo6psiii. MunumansHas macca 1000 3epeH y BceX HM3ydaeMbIX
COpTOB MOJyueHa B YCIOBUAX KpailiHe HeOmaronpustaoro 1999 r. (tabmn. 2.12).

VYaydmenue ycloBUH a30THOI'O MUTAHUS B Pe3ylbTaTeé BHECEHUS OJHOMUMEH-
HOTO yZOOpEHHS IOJIOXKHUTENBHO OTpa3miock Ha GopmupoBanun mMaccel 1000 3epen
ToJNbKO y copta Puck. BuonpenapaTsl, Ha BceX M3y4aeMBIX COpPTax sSUMEHs, ciabo
BIMSUIM Ha 3HaueHue maccol 1000 3epeH.
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CojaepxaHue a3oTa B 3€pHE 3aBHCHT OT COPTOBBIX OCOOCHHOCTEW SUMEHS.
Copt Puck xapakTepusyeTcsi MaKCHMalbHBIM, [0 CPaBHEHHIO C IPYTHMH COpPTa-
MH, HaKOIUIeHHeM o0mero a3ora B 3epHe. BHeceHne a3oTHOro ygoOpeHHs B 103e
N30 obecneuno MOBBHIIICHUE KOHICHTPAIIMU a30Ta B 3epHe copta Puck Ha 0,71%,
y copta doOpsriit 0,17% n y copra Auapeit Ha 0,23%, UIn OTHOCUTEIBHOE yBEIH-
geHne coctaBmino 12%, 10% u 14% coorBercTBeHHO (Tadm. 2.13).

Taonuya 2.12. Macca 1000 3epeH B 3aBUCUMOCTH OT YCJIOBHIl a30THOT'O MUTaHUS COP-
TOB STYMEHSI, T

Bapuant 1997 r. 1998 r. 1999 r. Cpenmsist
Puck
1.PK-¢don 1 (@1) 40,9 54,4 37,2 442
2.01 + puzoarpun 39,2 49,0 37,9 42,0
3.01 + ¢naBobakTepuH 427 58,9 38,1 46,6
4.N30PK - ¢on 2 (D2) 42,1 58,3 37,7 46,0
5.02 + puzoarpua 45,0 55,9 38,0 46,3
6.D2 + ¢maBobakTepuH 40.4 59,3 37,9 45,9
JoOpsrit
1.PK - don 1 (P1) 36,5 55,4 35,0 42,3
2.®1 + puzoarpun 34,1 56,5 35,4 42,0
3.01 + ¢naBobakTepHH 37,0 56,5 34,9 42,8
4.N30PK - ¢oH 2 (D2) 35,1 58,2 353 42,9
5.02 + puzoarpux 37,5 55,6 36,2 431
6.02 + ¢pnaBobakTepuH 37,5 57,0 354 43,3
Anpnpeit
1.PK-don 1 (P1) 47,3 41,0 42,1 43,5
2.®1 + puzoarpu 47,7 40,7 42,0 43,5
3.01 + ¢naBobakTeprH 45,4 41,7 41,8 43,0
4.N30PK - ¢on 2 (D2) 46,9 40,6 423 43,3
5.®2 + puzoarpux 444 41,0 419 42.4
6.02 + pmaBobakTepuH 41,7 40.9 42,0 41,5

WNuokynsanus cemsH puzoarpuHoMm Ha PK - ¢one yBenmumna copepskanme
azoTta B 3epHe copra Puck ¢ 1,75 mo 1,97% wunm oTHOCHTEIbHOE YBEJIHUYEHHUE CO-
craBuio 13%. O6a mpemapaTa MOBBICHIN COJEp’KaHHWE a30Ta B 3epHe copra AHI-
peit ¢ 1,59 no 1,80 - 1,88% mmm 13 - 18%. Ucnons3oBanue GuompenapaToB Ha
¢doHe mosHOTO yHoOpeHus cnabo OTpa3smIoCh Ha HAKOIJICHMH a30Ta B 3€pHE COp-
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ToB Puck u Jlo6pslif U TOoNBKO y copTa AHApeil ¢iaaBoGakTepuH obOecmevrs TCH-
JNEHIUIO €r0 YBEIUYCHUS.

B conmome m KOpHAX SYMEHS COJACp)KAaHHE a30Ta 3aBHCENIO OT MOTOJHBIX yC-
JOBHI BETeTAIIMOHHOTO mepuoja. Jlns BceX COpPTOB sYMEHS CBONCTBEHHO Ooiee
BBICOKOE COJE€p)KaHHE a30Ta B COJIOME M KOPHSX B T'OJ C HEJOCTAaTKOM aTtMocdep-
HBIX OCaJKOB, CBHJETEIHCTBYIONIEE O COKPALICHUH CPOKOB BETECTAIlUU PACTEHUH.

Tabnuya 2.13. ConeprkaHue a30Ta B 3€pHE COPTOB sTUMEH, % Ha CyX0O€ BEIECTBO
9

Bapuant 1997 1. 1998 1. 1999 r. Cpennsist
Puck
1.PK- ¢ou 1 (®1) 1,49 1,70 2,06 1,75
2.®1 + puzoarpun 1,80 1,96 2,15 1,97
3.01 + ¢aBobakTepun 1,50 1,80 1,86 1,72
4 N30PK - ¢ou 2 (D2) 1,60 1,76 2,51 1,96
5.@2 + puzoarpux 2,05 1,76 2,27 2,03
6.2 + duaBobakTeprH 2,31 1,84 1,98 2,04
JloOphiii
1.PK- ¢on 1 (®1) 1,62 1,68 1,80 1,70
2.®1 + puzoarpun 1,40 1,63 2,29 1,77
3.01 + pnaBobakTepuH 1,37 1,78 2,05 1,73
4 N30PK - ¢on 2 (D2) 1,75 1,71 2,15 1,87
5.®2 + puzoarpun 1,47 1,74 2,13 1,78
6.92 + ¢haBobakTepuH 1,89 1,75 2,19 1,94
Amnppeii
1.PK- dpon 1 (®1) 1,20 1,71 1,85 1,59
2.®1 + puzoarpun 1,58 1,98 1,83 1,80
3.01 + pnaBobakTepun 1,75 2,00 1,89 1,88
4.N30PK - don 2 (D2) 1,52 1,93 1,83 1,82
5.02 + puzoarpux 1,68 1,95 2,02 1,88
6.02 + pnaBobakTepuH 1,62 1,78 2,16 2,00

B comome u xopHsAX suMeHs copToB Puck m J{oOpwiif, B pe3ynbTaTte BHecCe-
HUS a30THOrO yJAoOpeHWs, OTMEYeHO HECKOJBKO Ooibllee cojepikaHHe a30Ta
(tabn. 2.14). UHokynsauus ceMsH o0OMMM IpelapaTaMé CIIOCOOCTBOBaja BO3pac-
TaHUIO KOHIIEHTPALlMM a30Ta B COJOME IIPAKTUYECKHU BCEX COPTOB.

B KOpHSX yBeNMYEHHE COJCPKAHMUA a30Ta OTMEUEHO TOJIbKO y copra Jlo6-
pbiii. MHOKynsAnus yBelMunia KOHLEHTPALUIO a30Ta B coJioMe copTa AHApel Ha
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¢one NPK. Ha atom xe ¢hoHe ynoOpeHMi! HHOKYISLUHS HE BIHsIA HAa COAEPIKAHHE
a30Ta B KOPHSAX BCEX M3y4aeMBIX COPTOB.

Tabnuya 2.14. ConepxaHue a30Ta B HETOBAPHOU YacTH yposkas COPTOB sSUMEHs, Y.
CpenHee 3a Tpu roza

Bapuanr Cosoma Kopuu
Puck JloOpslii | Anapei Puck Jlobpblii | Anapeii
1.PK-don 1 (®1) 0,61 0,55 0,66 0,93 0,79 0,96
2.®1+puzoarpun 0,79 0,75 0,59 0,98 0,89 0,96

3 .01 +¢pnaBobakrepun 0,94 0,63 0,78 0,98 0,93 1,00
4N30PK - don 2 (D2) 0,69 0,69 0,64 1,06 0,95 1,00
5.®2+ puzoarpux 0,80 0,66 0,78 0,86 0,90 0,91
6.02+¢pmaBobakTepuH 0,78 0,63 0,77 0,93 0,89 0,98

Wtak, BBIsSBIEHA CIENH(UKA OT3BIBYMBOCTH COPTOB SUMEHS HA MHOKYJISIHIO
CeMsiH OmoInpenapaTtamMy, KOTOpas TakK)Ke OIPEeIeNseTcs] MOTOAHBIMH YCIOBUSIMH
BETE€TAalHOHHOTO Iepuoja. B omyOIHKOBaHHBIX paHee NaHHBIX HHOOPMAIHUH IO
JeHCTBUIO MHOKYJISHTOB HAa NPOAYKTHBHOCTH SUMEHS B 3aBHCHMOCTH OT COpTa
kpaitHe mano [YmapoB, 1996, TanueBa, Uepemucunos,1993], XoTS B OTAEIBHBIX
paborax OBIIO IOKa3aHO, YTO CYIIECTBOBAHUE AacCOIHAIMM MHUKPOOPTaHU3M -
BbICHICEC PACTECHHUEC 3HAYUTCIbHAsA POJb MNPHUHAMJICKUT COPTOBBLIM OCOGGHHOCTﬂM
KynbTyphl [3aBanuH, Bunorpanosa, 2000, 'am3ukoBa, 1994].

B reorpadpuueckoit cern omsiToB BHUMA omnpenenena 3¢¢ekTHBHOCTH
NMpUMEHEHHsI OMOmpenapaToB Ha pa3iIUYHBIX coprax suMmeHs (tabn. 2.15) [3ama-
nuH, lyxanuHa, XycaidHoB u np., 2003].

B ombiTax reorpadguueckoi ceTH BBIABICHO, YTO OCHOBHAS POJb B ()OPMHUPOBAHUH
ypoxas (80-96%), xoTopass B cpeiHEM 3a TpU roja Ha JEPHOBO-IOJ30JUCTHIX
mouBax cocraBuina 19,2-19,9 Il/ra u 23,8 w/ra - Ha YepHO3EME BBHIIICIOYCHHOM,
MPUHAIIECKUT YCIOBUSIM MHUHEPAIbHOTO0 NMHUTAaHHA. bombime porxs a3oTHOTO yno0-
penns u OuompemnapaToB B MBaHoBckoi o6mactn M Pecmy6nukxe MopnoBus n
menbiie B Pecnybnuke Mapuii D1. Bmecte ¢ TeM, Ha 1€pHOBO-MIOA30JUCTHIX MMOY-
Bax poiib COpTa B ()OPMUPOBAHUH ypOXKas MPEBBHIIIAECT aHATOTUIHOE 3HAUEHHUE IS
yepHO3eMa BhImenodeHHoro. bomee Bwicokoe (9,4%) B3ammonelcTBHe copra,
OuomnpenapaToB u ynoOpeHHH B (GOPMHPOBAHUU YPOXKAWHOCTH SYMEHS MOJYUEHO
B Pecnybnuke Mapuii On. B cpenHem mo BceM ONBITaM YCIOBHSM MHHEPaIbHOTO
NUTAaHUS TPUHAUIEKUT pematomas ponb (91%) B GpopMHUPOBAHHH YypOKaHHOCTH
3epHa SUMEHsI, Ha COPT IPUXOTUTCS OKoJIo 2% ¥ Ha B3amMMOJeHCTBHE ITHX (akTo-
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poB - 3,6%. bonee BbicOokas ypokaWHOCTb 3€pHa SUMEHS IOJIyueHa Ha YepHO3eMe
BBIIIETOYEHHOM (Taba. 2.16).

Tabnuya 2.15. OnbITH 1O U3yYCHUIO OMONPENapaToB HAa MPOAYKTUBHOCTh STIMEHS B
reorpaduyeckoil cetn

Tousa, Iivex ArpoxuMuyecKue l'lOKa%’l’IEJIl/l
peruoH, Copt 1HieCT- Tymye, | P205 | k0
roabl HCCJIEMOBAHMI Benmnk | PHke, ya}oy ’
MI/KT
1 .JlepnoBo-nomsoanclasepesdii- | Osuman (6,3-6,8 | 1,6-1,7 | 330- | 200-
KocyriHucTasi, PecnyGimka 85, POKb 460 | 220
Mapuii D, 1999-2001 rr. Jluna

2.JlepHoOBO-NI0130.1MCTasA cpel- | 3asepckmii- | Kapro- | 5,6-5,8 | 1,9-2,1 190- 150-
HecyryimHucTasi, UBaHoBcKast 85, bean 200 170
00.1., Tonap
1999-2001 rr.

3.Yepno3eM BbIIIEIOYEHHBIH 3azepckmif- | Ozumas | 5,9-6,1 | 8,5-8,6 120- 110-
TSKEJIOCYIJIMHUCTBIN Pecrnyo- 85, nmenu- 125 125
Jmka Mopnosusi, Buoc-1 ua
1998-2000 rr.

Ha nepHoBO-moa30nucTOi JIETKOCYTIMHUCTON mouBe B MBaHOBCKO#M obusac-
TH WHOKYJISALHS CEeMSH SYMEHS PU30arpuHoM Hu (raBoOakTepuHOM obecmednna
JOoCTOBepHYI0O MpubaBKy ypoxaiiHoctu 3epHa kK ¢ony PK y copra 3azepckwuii-85
Ha 4,3 u 2,8 1/ra cOOTBETCTBEHHO, y copTa ['oHap -5,4 u 3,2 1/ra, mpu 3TOM MO-
CIEAHMH COPT JydlIe OT3BIBAJCS HAa MHOKYJSIUIO puzoarpuHoM. Ha done momHo-
ro MHHEpATbHOTO yJoOpeHus NMpuOaBKH OT MHOKYJISIIIMH PU30arpHHOM M (IaBo-
0aKTEpUHOM BO3pacTanu y copra 3a3zepckuii-85, a y copra ['oHap - TOJBKO OT
(dnaBobakTepHHa.

Ha nepHOBO-MON30JIMCTON CpPeaHECYTIIMHUCTON TTouBe B PecnyOnunke Mapwuii
On npubaBKu ypoXaWHOCTH 3€pHA OT MHOKYJISLHH y copTa 3a3epckuii-85 cocra-
Buin ot 0,6 o 3,2 u/ra m 1,8-3,3 w/ra - y copra luna. B sTom pernone, B oTiu-
gue oT MBaHOBCKOH 00:1., pa3Mepsl MpHOABOK IOTYyYEeHEl MpUMEpHO B 2-2,5 pasa
MeHbine. HaumbGonee sddexkTuBHBIM 3aech ObUT mpemapaT ¢iaaBobakTepuH. Ha
oboux coprax 0e3 BHECEHHS a30THOTO yZOOpEHHS MOJyYEHBI AJOCTOBEPHBIE MpHU-
6aBkM ypoxkas 3epHa oT ¢uaBobakrepuna (14-20%), nmpu 3ToM Oonee >PPeKTUB-
HOI WHOKynsanus Obuta y copra Jluna. Ha ¢one moxHOro MuHepanbHOTO ynobpe-
Husi Oouiblie OT3bIBaJCS Ha (raBobakTepuH copT 3a3epckuii-85.
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Taoauya 2.16 YpoxxailHOCTb 3epHa SIUMEHSI B Pa3IMYHBIX peruoHax P®d, m/ra

Vpoxaii | Ilpubaska x | Ypoxaii | IlpunbaBka x
HOCTb, dony PK HOCTB, ¢ony PK
u/ra % n/ra %
3azepckuii-85 Tonap
1. AepHOBO- P30K60- ¢on 1 13,7 - - 14,2 . .
TOJ30IMCTast ®1+pusoarpun 18,0 | 43 | 31 19,6 | 54 | 38
JCTKOCYIIH= | @] +¢nasobaktepun | 16,5 | 2,8 | 20 | 174 | 32 | 22
I‘jlgz;cm N30P30K60 - o2 | 195 | 58 | 40 | 20,9 | 6,2 | 47
®2+puzoarpux 246 | 51 | 26 | 26,0 | 51| 24
d2+dnaBodakrepun | 23,1 3,6 | 18 247 | 3,8 | 18
P,% 1,2 1,2
HCPys 0,7 0,7
3azepckuii- 85 Huna
2.JlepHoBo- P30K60 - don 1 14,3 - - 16,4 - -
MOA30ITHCTAs @1+ PS.IUT.1217 156 | 13| 9 182 | 1,3 | 11
cpennecyrnu- | @1 +dnasobaxrepun | 163 | 2,0 | 14 19,6 | 3,2 | 20
HHUCTAa, N30P30K60 - por 2 | 20,8 | 6,5 | 45 19,5 | 3,1 19
Pecmy0nuka ®2+ Ps.mT.1217 214 | 0,6 | 3 21,3 L8] 9
Mapuii On d2+dnaBodakrepun | 24,0 | 32 | 15 22,8 | 33 17
P,% 33 3,3
HCPys 1,8 1,8
3azepckuii-85 Bbuoc-1
3.YepHo3eM P30K60 - ¢on 1 19,7 . - 20,4 - E
BBILIECIOYCH- ®1+pusoarpun 245 | 48 | 24 | 238 | 34 17
HBI, @1 +daaBobakrepun | 25,1 | 54 | 27 | 243 | 4,1 20
Pecmy6inka N30OP30K60-pou2 | 204 | 0,7 | 4 | 21,0 | 0,6 3
MopaoBus ®2-+pusoarpur 264 | 6,0 | 29 | 258 | 4,8 | 23
O2+¢pnaBobakrepun | 26,1 6,4 | 31 | 26,6 | 5,6 27
P,% 0,86 0,86
HCPys 0,6 0,6

Ha yepno3zeme BblenoueHHOM B PecryGiuke MopnoBusi yposKalHOCTh 3epHa 000HX
COPTOB SIYMEHS IIONy4eHa NPHMEPHO paBHOW. B oTim4me OT IepHOBO-IIOJ30JHUCTHIX
104B, 3()(HEeKTUBHOCTH NPUMEHEHHS MOA SUYMEHb a30THOTO YAOOpeHHsS Ha depHO3eMe
IpaKTUYecKu OoTcyTcTBoBana. OaHaKo, 37ech MOJyYeHa BHICOKas 3()(EKTUBHOCTh HHO-
KyJSIUA CeMsH PU30arpuHOM u (praBoGakTepuHOM. [IprOaBKU OT WHOKYISIIIUH COCTa-
BWIH y copra 3a3epckuii-85 or 4,8 1o 6,4 wra, y buoc-1 ot 3,4 no 5,6 w/ra wim 24-31%
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u 17-27%. IlpubGaBku ypoxalHOCTH 3epHA OT HHOKYISILUU 000OUMM IperapaTaMH He 3a-
BHCENH OT (pOHA MHHEpaNbHBIX yJOOpPEHHH, HECKOJIBKO OOJIbIIE OHU IOIYYEHBl Y COpTa
3a3epckuii-85 u meHpmie y copta bruoc-1.

Macca coJIoMBl SUMEHS B 3HAUUTEIbHOH CTEHNEHM ONpelelsiach MOYBEHHO-
KIMMaTHYeCKUMH YCIOBHUSIMH peruona (tabdmn. 2.17).

Tabnuya 2.17. BiusHue ycloBUuil MUHEPAIbHOTO MUTAHUS HA MAcCy COJIOMBI pPa3iiny-
HBIX COPTOB STUMEHS U 3HAUCHUE XO3IHCTBEHHOro Kod(duunenta

Céop co- Xo3siiicT- Céop co- Xo3siiicTBe
BapI/IaHT JIOMBI, 1/Ta BeHHBIH JIOMBI, HHBIN
OneIT K03ppu- wra Kk0dppu-
HHEeHT HHEeHT
3azepckuii-85 T'onap
JlepHoBo- P30K60 - don 1 18,8 0,42 19,8 0,42
TIO30JIUCTast @ 1+puzoarpus 25,4 0,41 27,0 0,42
JIETKOCYTIIH- ®1+dnaBobakTepuH 23,3 0,41 24,9 0,41
HHUCTas, N30P30K60 - ¢on 2 28,1 0,41 30,3 0,41
HBaHOBCKas O2+puzoarpun 37,5 0,40 40,6 0,39
obJsacTh DO2+dnaBobakTepuH 36,0 0,39 38,2 0,39
3azepckuii-85 Juna
JlepHoBo- P30K60 - ¢on 1 11,9 0,54 13,1 0,56
MTOJ30JIUCTAast O1+PSIUT.1217 13,5 0,54 15,2 0,54
cpenrecyrnu- | dl+duaaBobaxkrepun 13,7 0,54 16,9 0,54
HHUCTas, N30P30K60 - don 2 20,0 0,51 16,3 0,54
Pecny6nuka ®2+Ps.mr.1217 18,6 0,54 18,8 0.53
Mapuii Dn D2+paaBobakrepun 20,2 0,54 21,2 0,48
3azepckuii-85 buoc-1
YepHozeM P30K60 - ¢pon 1 25,6 0,43 26,7 0,43
BBIIICIIOYCH- ®1+puzoarpun 39,8 0,38 31,9 0,43
HBIN, ®1 +¢pnaBobakrepur 39,5 0,39 40,6 0,38
PecnyGOnuka N30P30K60 - ¢on 2 30,2 0,40 27,9 0,43
MopnoBust ®2-+pusoarpus 42,8 0,38 39,8 0,39
O2-+pnaBobakTepuH 43,0 0,38 44,1 0,38

Bonbuie cbop conoMbl Oblia Ha JACPHOBO-TOA30JUCTON JICTKOCYTJIIMHUCTOMN
nouBe B MBaHOBCKOH 00macTH W Ha 4YepHO3EME BHIMIENOUeHHOM B PecmyOmmke
MopnoBust. B 3TUX e permoHax OT a30THOTO yZOOpPEHHS M MHOKYJSALIHH CEMSH
ouonpenaparamu (HezaBucumo oT ¢oHa NPK) mpoucxoxmno yeemnumdeHue coopa
comoMbl. COOp COJIOMBI OHpeJeseTCsl COPTOM sUMEHs: copT 3a3epckuii-85, kak
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mpaBuiio, GOpMHUPOBANT OONBIIYI0 MacCy MOOOYHOW HPOAYKIIMH, YTO OTPa3HIOCh
Ha 3HAYEeHHMH XO3SHCTBEHHOTO Kodddunuenra (tabu. 2.17). Brime 3HaueHHE 3TOTO
nokasarens (0,50-0,54) mosiyueHo Ha AEPHOBO-TOJ30JIMCTON CPEIHECYTIIMHUCTON
MOYBeE.

Xo3sicTBeHHBIH KO3 PUIuenT ciado 3aBHCEN OT HCIOJIB30BAaHHS OHOIpe-
napatoB. Ha 1epHOBO-IOA30/IMCTON JETKOCYTIIMHHCTON IMOYBEe HAaOIIOANOCH €ro
cHmxeHne. Ha 1epHOBO-ITOA30IMCTON CPEIHECYTIIMHUCTOM MOYBE H HAa YEPHO3EMeE
BBILICIOUYEHHOM y copTa 3a3epckuii-85, Ha ¢one NPK Orina 3ameTrHa TeHaeHUIHS
BO3pacTaHUs NOJM 3epHa B Omomacce. OJHHM U3 HMapaMeTpOB, ONPENEITIONINX
3¢ (HEeKTUBHOCTh HCHOJB30BaHUS IOJA SYMEHb OHONpenapaToB M MHUHEPaJIbHBIX
yAOOpEeHUH, CIYKUT KOHLEHTpAIUs a30Ta B OCHOBHOW U MOOO4YHON mpoxykuuu. B
onbiTe B VIBaHOBCKOW 00J. B 3epHE U conoMe copTa ['OHap KOHIEHTpalus a3ora
HECKOJIBKO IIpEBHIIIaia aHAJOTHYHBIE ITOKa3aTeNM AN CTaHJApTHOTO copra 3a-
3epckuii-85 (tabn. 2.18). MHOKyIAIMUSA CeMsAH SUMEHS pU30arpuHoM U ¢iaaBoOak-
TEpPUHOM B 3TOM peruoHe Ha ¢oHe 06e3 a30THOTO yAoOpeHHs MOBHIIIANIa COAepKa-
HUE a30Ta B 3epHe copra 3a3epckuii-85 u ['oHap, B cosloMe 3TO XapaKTEpHO TOJb-
KO JUIs mpenapara pusoarpuH. Ha ¢oHe ¢ BHeceHHMEM a30THOTO yIoOpeHUs HHO-
KyJSIUsl yBeJIMYUBajga KOHIEHTPALMIO a30Ta TOJIbKO B 3€pHE copTa 3a3epCKHii-85.
B 3epue u conome copra 'oHap M3MEHEHUH B coAepKaHUM a30Ta MPHU HUCIOIB30-
BaHNU 000MX OHMompenapaTtoB Ha ()OHE JOMOCEBHOTO BHECEHHs a30THOTO ynobOpe-
HUSl HE MPOMCXOAUIIO.

Ha nepHOBO-IO130IMCTOH CpelHECYTIUHUCTOHN mouBe B PecmyOnnke Mapuii
DN WHOKYJISANMS CeMsSH sSYMEHs Ouompemnapar Ha OCHOBe Pseudomonas mtamm
1217 u ¢dnaBobaktepunoMm Ha PK-done cnabo u3MmeHsga KOHUEHTpALMIO a30Ta B
3epHE U cojoMme copta J{uHa u comome copTa 3a3zepckuii-85, xoTsa o dimaBobakTe-
puHa no cpaBHeHHUIo ¢ ¢ponoM PK B 3epHe copra 3azepckuii-85 mmeno mecto He-
3HAYMTEJIBHOE YBEJIWYCHHUE cojaepxaHus azora. Ha ¢oHe ¢ BHeceHHEM a30THOTO
yRoOpeHus u3ydaeMble OMOMpenapaTsl HE BIMSIM Ha KOHIEHTPAIHIO a30Ta B 3€p-
HE U cojoMme oboux copToB (Tadm. 2.18).

WHokynsuust ceMsH SYMEHS Ha YEPHO3EME BBIIICIOYEHHOM, YyBEIMUYUIA
KOHIICHTPAIUI0 a30Ta B 3epHE 000UX COpTOB Ha (oHEe Oe3 a30THOro yIoOpeHHs, a
Ha ()OHE C ero BHECEHHEM IPOCIEKUBATACh JINIIh TEHACHIHS K €T0 MOBBIIICHUIO.
CyIliecTBEHHBIX pa3n4yUil B COJEPKaHUU a30Ta MEXAY H3y4aeMbIMH COPTaMHU B
3TOM PETHOHE HE yCTaHOBIEHO.

Takum 00pazoM, M B IOJEBBIX HCCIEIOBAHUIX BBISIBICHA COPTOBAs OT3BIB-
YMBOCTb SUMEHS Ha HHOKYJALHUIO Ouonpenaparamu, npuieM 3¢GGEKTHBHOCTb UX
3aBUCENa OT MOYBEHHBIX yCIOBUIA.
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Tabnuya 2.18. ConepxaHue a3zoTa B 3epHE U COJIOME COPTOB SIUMEHSI B 3aBUCUMOCTH OT
MHUHEPaJIbHBIX YIOOPEHUN M MHOKYJISAIMH CEMsH OHOIpernapaTaMH,
% Ha cyXxoe BEIIeCTBO

Conepxanne N
OmnsIT Bapuant
3epHo | comoma | 3epuo | Comoma

3azepckuii-85 T'onap
JlepHOBO- P30K60 - pon 1 2,12 0,74 2,15 0,93
M0/130JIUCTas ®1+puzoarpun 2,28 0,82 2,48 1,00
JIETKOCYTJIU- @ 1+¢paaBodbakTepuH 2,24 0,72 2,39 0,97
HHUCTas, N30P30K60 - don 2 2,34 0,88 2,57 1,01
NBaHoBcKast ®2+puzoarpus 2,63 0,92 2,66 1,05
O6nacts D2+paaBobakTepuH 2,62 0,89 2,61 1,04

3azepckuii-85 Jduna
JepHoBO- P30K60- ¢on 1 1,83 0,55 1,83 0,49
O/130JIUCTAs ®1+ PS.mr.1217 1,87 0,56 1,85 0,47
CpeIHECYTJIH- @1 +¢pnaBobakrepun 1,94 0,51 1,90 0,49
HHUCTa, N30P30K60- don 2 1,93 0,56 2,05 0,56
Pecniy6anka ®2+ PS.mr.12 17 2,08 0,53 20,7 0,58
Mapuii D1 ®2+(pnaBobakTepun 2,03 0,50 2,03 0,60

3azepckuii-85 Buoc-1
Yepuosem Boime- | P30K60 - don 1 2,12 0,54 2,07 0,53
JIOUEHHBIH, ®1+puzoarpun 2,20 0,54 2,20 0,55
Pecny6nuka @1 +dnaBobakrepun 2,27 0,56 2,27 0,55
MopnoBus N30P30K60- don 2 2,19 0,55 2,17 0,55
®2+pusoarpun 2,34 0,56 2,24 0,54
O2+¢pnaBobakrepun 2,30 0,54 2,23 0,53

Jlnsi BBISICHEHHS 3TOTO BOINPOCA B MEIKOJACISIHOYHOM IOJIEBOM OIBITE MPO-
BEJ€HA OIICHKA MHOKYJISIUU CEMSH Ha copTe PUCK B 3aBUCHMOCTH OT IIIOAOPOAHS
CBETJIO-CEPOH JTECHON MOYBHl (HH3KOE, CpEeJHEEe M BHICOKOE IO COACPKAHHUIO I'yMy-
ca, MOABMXXHBIX Gopm pocdopa u kamus).

[Toka3zaHo, 4YTO ypOXaHHOCTbh 3epHa B OTHOCHUTEIBHO OJaronpUsATHOM IO I1O-
TOJHBIM ycinoBusaM B 1998 r. 3aBucena ot gakropa «MI0I0pOAUE MOYBBI» JUIIb Ha
3%, B MeHee OlarompusaTHBIE FOABI POJb €ro Bo3pacTtana o 11% (1999 r) - 32%
(2000 r). Bxumax dakropa «MuHEpaJbHOE MHUTAHHE PACTEHHIl - OMompemapaThl H
yaoOpeHus» B 3TUX ycioBUsAX Bo3pactain ¢ 17% (1998 r.) no 20% (1999 r.) u no
35% (2000 r.). Ot B3aumopneicTBuUd (PAKTOPOB MIOAOPOIUA MOYBBI U YCIOBUH
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MHUHEPaNbHOTO NMHUTAaHUS (GOPMHUPOBAHUE YPOXKAHHOCTH 3epHA SIMEHS 3aBHCEIO B
1998 r. Ha 29%, B 1999 r.- 41% u Ha 23% B 2000 1.

Jpyrumu cioBamu, pOJib IJIOJOPOAWS IOYBHI B OOJNBINEH CTENEHH BIHSIET
Ha yposkail B GJIarompusATHBIE TOJbl, a POIb YCIOBHH MUHEPAIBLHOTO MUTAHUS pac-
TeHHH B OONBIIEH CTENEeHM MPOSBIAETCS MPH HEOMArONPHUATHBIX IMOTOJHBIX YCIO-
BHSIX.

VYpoxaifHOCTh 3epHa SUYMEHs, KakK yke OBIO OTMEYEHO BBIIIE, B 3HAYUTEIb-
HOH CTeNeHM 3aBHCENa OT MOTOIHBIX YCIOBHUH BEreTallMOHHOTO MEPHOAA U yPOBHSA
maogopoaus noussl (tadm. 2.19).

MakcuManpHblii cOOp 3epHa suMeHs moxydeH B 1998 r., Korma moromHbie
YCIOBHS COOTBETCTBOBAJIM MHOTOJIETHEH HopMe. MuHuUManbHBIH cOop 3epHa
chopmuposaincs B 2000 r. B pe3ynbTaTe HEONArONPUATHBIX MOTOMHBIX YCIOBHH B
Hayajie BEereTalluH, KOTJa MOHMWKEHHbIE TEMIEpaTyphl BO3AyXa U HEJAOCTAaTOK aT-
MOC(EepHBIX 0CaJKOB OTPHIATENBHO OTPA3UIHCh HA 3aKJIagKe Koioca H GOpMHUPO-
BaHWM BEreTaTHBHOW Macchl. Bo BTOPYIO IOJOBHHY BEreTalMy HaOIIOanCs H3-
OBITOK aTMOC(QEpPHBIX OCAAKOB, YTO OTPHULATEIBHO MOBIHMSJIO HAa HAJHB 3EpHA.
Pe3knit HeqocTaTOK aTMOC(EPHBIX 0CAJKOB U TOBBIIIEHHBIE TEMIEPATYPhl BO3MY-
xa B mepuo] GopMUpOBaHHS BETCTATUBHOM Macchl M HajuBa 3epHa B 1999 r. Tak-
XKe He 00ecIeuniIn peann3antio MOTEHIHaIbHON MPOAYKTUBHOCTH KYJIBTYPHI.

YpoBeHb MIOJOPOAMS IMOUYBBI BO3ACHCTBOBA] HAa BEJIMYMHY YpPOXKAWHOCTHU
3epHa SYMEHS: IPU BO3PACTAHHU C HHU3KOTO O CPEAHEr0 OHa MOBHIIIANACH, Aallb-
Helillee yBeIWYeHHE YPOBHS IIOJOPOAMS MOUYBHEl Obuto He 3ddexTnBHO (TAbI.
2.19). BHecenue azoTHOoro ymobpeHus B mo3e N30 oOecrmeunBano yBelHYCHHUE
YpOKalfHOCTHU 3epHa SUYMEHS Ha OEIHOW MOYBE B 3aBUCHMOCTH OT YCIOBHH roja ¢
133 o 15 r/m?, MIPU 3TOM JOCTOBEpHas mpubaBka cOpPMHPOBANIACH TOIBKO B OI-
TUMaibHOM 1998 1.

Ha mouBe co cpegHMM ypOBHEM ILIOJOPOAMS NMPHOABKH OT BHECEHHS a30T-
HOTO ya00OpeHus nocTuranu 3HaueHu 40-492 F/Mz, TO €CTh OHM OBLIM BEIIIE, YEM
Ha MeHee MIoJopoAHON mouse. CiedyeT OTMETHUTh, YTO MaKCHUMalbHAas ypoxKai-
HOCTH 3€pHa M MpuOaBKa OT a30Ta MOJIyuyeHa B onTHMainbHOM 1998 rony, B npyrue
TOJBI, XOTS W INPOHMCXOAMIIO YBEIHUEHHE YPOKaHHOCTH 3€pHA OT a30Ta, OJHAKO
npubaBku He npesbimanu 3Hauennii HCP.

[Ipu BBICOKOM ypOBHE ILUIOJOPOAMS IOYBHI BHECEHHE a30THOTO YIOOpEHHS B
no3e u3 pacuera 30 kr/ra obecredyusio yBelNMYEHHE YPOXKaWHOCTH 3epHA SUMEHS
TONBKO B OmTHMambHOM 1998 ., koraa mpubaBka cocrtaBmaa 158 r/m*. B 1999 u
2000 ronmax 3¢ (eKTUBHOCTH a30Ta OblIa HU3KOU.

IIpu 060061meHnn JaHHBIX B CPEJHEM 3a TOJABI NMPOBEJCHHS ONBITA yCTAHOB-
JeHO, YTO yCTOW4YMBas NmpuOaBKa ypoxkas 3epHa SIMEHS OT a30THOTO yZOOpeHUs
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[OJy4eHa TOJIbKO Ha MOYBE CO CPEJHUM YPOBHEM IUIOZOPOJHS MOYBHI. YBelHue-
HHUE 03Bl A30THOTO YIOOpEHHUs moJ suMeHb B JBa pa3a ¢ 30 mo 60 kr/ra, He3aBuU-
CHMO OT YPOBHS IUIOJOPOJAMS IOYBBI M IOTOTHBIX YCJIOBHI BEreTallMOHHOTO Ie-
puoja He oOecrneynio Bo3pacTaHusl Macchl 3epHa (tabmu. 2.19).

Tabnuya 2.19. Bnusaue GuonpenapaToB Ha Maccy 3epHa SUMEHS B 3aBUCHMOCTH OT
ILTOOPOIHS TOUBL, /M’

IloyBa Bapuant 1998 . | 1999 r. | 2000 r. | Cpen-
HIst
1 .Huzko- 1.PK-¢onl (®1) 395 448 228 358
mionopoaHasa | 2.®d1+pusoarpux 508 482 242 410

3 .®1 +dnaBobakTepuH 468 562 225 418
4.NeOPK-don 2 (D2) 528 545 242 438

5.®2+puzoarpux 482 532 255 408
6.02+dnaBobakrepun 479 588 250 438
7.N60PK 485 595 278 453
2.Cpenne- 1.PK-donl (D1) 522 435 242 400
mwiogopoaHas | 2.d1+pusoarpux 872 442 312 535

3.®1 +dnaBobakTepuH 752 552 308 538
4.NeOPK-don 2 (D2) 1015 475 312 600

5 .®2+puzoarpux 902 508 322 578
6.02+¢hnaBodakTepuH 855 585 315 588
7.N60PK 768 578 312 552
3.BsIcoko- 1.PK-¢onl (1) 722 370 233 442
2.0 1+puzoarpux 950 370 275 532

[ITOMOPOMHAT | 3 +daBobakTepuH 840 355 325 508

4.bI30PK-don 2 (®2) 955 448 312 572

5.02+puzoarpux 935 440 315 572
6.D2+daaBobakTepuH 770 435 330 512
7.N60PK 865 480 385 578
P, % 6,6 5,7 33 7.8
HCPy;s 135 110 28 110

JlelicTBue OuompenapaToB, 3aBUCEI0 OT MOTOJHBIX YCIOBHUH BereTaluOHHO-
ro nepuona. Ha mouBe ¢ HM3KUM IUIOOpOJUEM 0€3 a30THOrO yJOOpEHHS MHOKY-
JNALUS CEeMSH PH30arpMHOM BO BCE I'OJbl NPOBEACHHUS DKCIEpUMEHTa He obecre-
Yujga pocTa ypoKaWHOCTH 3epHa SYMEHs, XOTA B OmarompuatHoMm 1998 r. yBenu-
YeHHEe MacChl 3¢pHA JOCTHUTANIO 10 OTHOIMEHHIO K (poHy 28%, a B cpegHEM 3a TOOBI
NpOBeNeHNs OmbITa npubaBka gocturia 15%. Ot ¢uaBobakTepnHa B ONTUMANTb-
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HBIH [0 TIOTOJHBIM YCIOBHSAM Tof NpuGaBka cocTaBuma 73 r/m” unu 18%, oaHAKO
oHa He mpesblmana 3HayeHuss HCP, To ecTh MOXHO CBHAETENbCTBOBATH JUIIL O
TEHJICHIIUH YBEIHMYCHHS ypokKaWHOCTH. B HeOmarompusATHBIM MO MOTOAHBIM yCIO-
BUAM 1999 r. MHOKyNAIUS ceMsH suMeHs (uaBoOakTepnHOM obecreynia JOCTO-
BEpHBII pocT Macchl 3epHa (mpubaska coctaBmia 25% k ¢oHy 1). AHamornyHoe
BIusgHNE ()IaBOOAKTEPHHA B YCIOBHSIX 3aCyIITMBOTO BETETANMOHHOTO IEpHOAA
MOJy4eHO TaKXke Ha cymecyaHoil mouBe HoBo3biOkoBckoro paiiona bpsHckoit 06-
nactu [Bopo6seBa, 2000] u cBs3aHO 3TO, BEPOSITHO, CO CTUMYJHPYIOIINM AeHCT-
BUeM Owuomnpenapara [Baciok, 1989]. B cpeanem 3a 3 roxa MHOKYJISALHS CEeMSH
suMeHs OuompemapaToM (raBoOakTepwHOM oOecIedriia yBEIUYECHUE MaCChl 3ep-
Ha Ha 16% mo cpaBHeHHUIO ¢ ¢poHoM. Oba mpemapaTa He YBEIWYIJIM MacChl 3epHa
Ha (oHEe C a30THBIM yAOOpeHHeM, He YBEeIWYMBAIach OHA M IPH BO3PAacCTaHHH J1O-
3bI a30Ta 10 N60.

Ha cpennennonopoaHoi MOYBE pPHU30arpHH AOCTOBEPHO MOBBICHI MAaccy
3epHa B JBa M3 TPeX JIET NMPOBEACHHS ONBITa: cocTaBmia 44% B OIaronpusiTHOM
1998 r. u 29% B 2000 r. YuuTheiBas 3HAYUTENbHbIE pa3Mepbl NpHUOAaBOK B JABa U3
Tpex JIeT IpoBeAeHus ombiTa B cpeaHeM 3a 1998-2000 rr. moaydeHO JOCTOBEpHOE
yBeln4YeHHEe Macchl 3epHa. MHOKymsAmus ceMsH (aBoOAKTEpHHOM BO BCE TOMBI
MPOBEACHUS ONbITa, HE3aBHCHUMO OT IOTOJHBEIX YCJIOBHH BET€TallHOHHOTO IEpHO-
Ja, crocoOCTBOBaNa JOCTOBEPHOMY YBEJIMYEHHUIO cOopa 3epHa stuMmeHs. [IpubaBku
COCTaBHIIM TI0 OTHOWICHHUIO K (oHY 06e3 a3zoTHOro ynobpenus ot 27 mo 44%. To
ecTh, (aBobakTepuH obecrmedynBaeT ycToWumByro mpubGaBKy Ha (oHe 0e3 a3oTa
BO BCE TOJABI M pa3Mep KOTOPOH OBUI MPAaKTUYECKU IKBHBAJIICGHTEH BHECCHUIO MO
ssaumenp N30. Ha ¢oHe ¢ BHeceHHMEM a30THOrO yIOOPEHHUS MOJIOKUTEIBbHBIH -
(GeKT MomyYeH OT MHOKYIISIUH CEeMSH SUYMEHs IpemapaToM (pIaBoOaKTepHH TOJb-
Ko B HeOmarompusitHoM 1999 r., B 3TOM ciiydyae npubaBKa OT Hero ObUIa SKBHBa-
JICHTHA BHECEHHUIO MOJ KyJabTypy N60.

Ha BricokommogoponHoir mouyBe 3((GEeKTHBHOCTH HHOKYISIUU CEMSAH OHO-
mpenapaTaMy ycTynajla CpeIHEeIUIOJOPOTHON IOYBOH, pa3Mep NMPUOABKH ypoKas
3epHa ObLI MOYTH B JBa pa3a MEHbIIE, B CPEIHEM 3a TPH TOAa OT pU30arpuHa Ipu-
6aeka cocrasmna 90 r/m> (20%) u He nmpessimana 3gadenne HCP. OT wHOKyIsIHHI
ceMsH ()IaBOOAKTEPHHOM Ha BEICOKOIIONOPOJHOI mouBe Oe3 a3oTa HpHOAaBKH
M3MEHSINCH, B 3aBHCHMOCTH OT roxa, oT 92 o 118 r/m* wmu YBEJIMYEHUE YPO-
KaHHOCTH 1O OTHOLICHHIO K (QoHy mnocturano 16-34%. B cpennem 3a Tpu rozxa Ha
3TOH MOYBE POCT ypOsKaWHOCTH 3epHa ssuMeHs coctaBui 20% u ObLT HEZOCTOBEP-
HEIM 1o oTHomeHHI0 ¢poHy PK. Ha ¢one ¢ BHeceHneM a3oTHOro ynobpeHus obda
OuomnpenapaTa He yBEJIHYMIN YPOKaWHOCTh 3epHA SUMEHS.
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OueHuBas posib OMONMpPENnapaToB IO BIHMSHHUIO HA Maccy 3epHa sSYMEHsS B 3a-
BHCHMOCTH OT YPOBHS IUIOZOPOJAUS MOYBBI, CIEAYET MOAYEPKHYTh, YTO HA OemTHOMN
MoYBe MPUOABKH OT MHOKYISIHH PU30aTPUHOM OBLIA MEHbBINE, YeM Ha MOYBE CO
CPEJHUM YPOBHEM ILUIOAOPOAHUS, HA IOYBE C BHICOKMM YPOBHEM ILIOAOPOIAMSA IpHU-
6aBKH MOJTYYCHBI HECKOJbKO OOJbINE, YeM Ha MMOYBE C HU3KUM yPOBHEM IJIOL0PO-
IUsl, HO MEHbIIEe YeM Ha CPEJHEILIONOPOIHON mouBe. VHOKYISIUSA CEMSH SUMEHS
(¢naBoOakTepuHOM obecreunia MaKCHMalbHYH 3(G(EKTUBHOCTH Ha MOYBE CO
CpeHUM ypOBHEM Iutogopoaus. Ha moyBax co cpeIHHUM WM HU3KHUM ILJIOJOPOIH-
eM 3Q(}EeKTHBHOCTh MHOKYIAIHH CeMsH (h1aBOOAKTEPUHOM CHIDKACTCA IO CpPaB-
HEHUIO C TMOYBOW, UMEHIIEH cpeqHuil ypoBeHb miogoponus. Oba mpemnaparta mo
JNEHCTBUIO HA ypOXkKail MPUMEPHO PaBHO3HAYHBI.

Macca conoMBbl SYMEHs OMpenesiach MOTOAHBIMH YCIOBHSIMHU BereTalu-
oHHOTO mepuona (tabn. 2.20). MakcuManbHass Macca COJIOMBI SUYMEHS MOJydeHa B
0IaroNpUsTHBIN MO MOTOAHBIM yCioBUsAM 1998 r., oHa OblIa 3HAYUTEIHHO MCHbB-
me npu Aebunute arMocepHBIX OCAAKOB B MEPHO] HAKOIUICHHS BETreTaTHBHON
MacChl WM MPHU U30BITKE X B 3aBEPIIAONIUI MEPUOJ BETeTAIHH.

Pasmep npubGaBok Macchl COJOMBI 3aBHCEN OT OuompemnapaToB. MakcuMaib-
Hble TPUOAaBKU MacChl COJOMBI MOJIyYeHBbl B OJArONMPHUSTHOM MO MOTOIHBIM yCIIO-
BusAM 1998 r., koTopbie cocTaBusiu oT 155 mo 258 r/m°> Ha GenHoii mouse, oT 462
10 630 t/M* Ha cpegueit n oT 73 Ko 190 r/m* Ha GoraToii mouBe.

Taonuya 2.20. Macca colIOMBI IPYU MCIOIB30BaHUN OHONPENapaToB MOJ SYMEHb,
2
r/m". Cpennee 3a 3 roja.

Bapuant Mousa
HHU3KO- cpeaHe- BBICKO-
IJ1010poAHast nJjoaopoaHas ioaopoaHasi
1.PK-don 1 (P1) 495 412 542
2.0 U-pusoarpun 582 665 630
3.®1 +¢pnaBobakTeprH 570 605 665
4 BI30PK-¢oH 2 (D2) 650 590 660
5.d2+puzoarpuH 600 678 592
6.02+¢naBobakTepuH 612 628 635
7.N60PK 655 642 678

MaxkcuManbHas MpuOaBKa MacChl COJTOMBI 3@ CUET HHOKYJISIUHU IOTydeHa Ha
¢one 6e3 a30THOTO yHOOPEHHS B ONTHMAIbLHOM TOAY HA IOYBE CO CPEJHUM ypOB-
HEM IUIOZOpOAHs. 3aTeM cleJyeT M04YBa C MOHMXKEHHBIM YPOBHEM IJIOAOPOAUSL H
3aMBIKaeT psA ogopoaHas nmousa. Ha 1 u Ha 2 mouBax Haubonee 3¢ (pEeKTUBHBIM
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SIBISIETCS] TIpeTapaT pU30arpuH, a Ha BBICOKOIIOJOPOIHOW MOoUBe - (uaBoOaKTe-
puH. Ha ¢one c BHeceHHneM a30THOTO yq0OpeHHUs AOCTOBEpHAs IpubaBKa Mmoryde-
Ha OT pU30arpuHa TOJbKO CPEIHEMIOLOPOIHON MOYBe.

[Ipu Henmoctatke aTMocdepHBIX ocaakoB B 1999 r. OoT MHOKYIAIMH CEMSH
obonMu mpemnapaTaMH Ha BCEX TPEX IOYBAaX Macca COJOMEI SYMEHS HE BO3pacTa-
na. O6a mpemapara B 2000 r. cnocoOCTBOBaNM yBEIWYCHHID MAacChl COJIOMBI Ha
¢one 6e3 a30Ta TOJBKO Ha BBICOKOIJIOAOPOIHOI MOUBe.

Hanzemnas Guomacca (3epHo+coioma) SUMEHS 3aBUCEIH OT IOTOOHBIX YcC-
JTOBHUH BETETAIMOHHOTO NMEPHOJa, YPOBHSA IUIOJOPOAHS MOYBHI M HCIOJB3yEMBIX B
ombITe ynoOpenuit u 6monpenaparos (tadn. 2.21).

IIpu onTUMaNTBHBIX MOTOAHBIX YCHOBHAX 1998 r. pacTeHHs HAKONMMIN MakK-
CHMaJbHYI0 HAaJ3€MHYIO Maccy,, P MEHee OJIarONpPHATHBIX MOTONHBIX YCIOBHUSIX
BEreTalMOHHOr0 Iepuona Ouomacca OblLIa CYHIIECTBEHHO MEHbIIE, MOCKOJIBKY
pacTeHus B 3TUX YCIOBHUSX HE CMOTJIM peaan30BaTh MOTCHIMAIbHBIE OHMOJOTHYE-
CKHE BO3MOXHOCTH. [IposBMIOCH Takke BO3AECHCTBHE ypOBHS ILIOJOPOAHS IOYBEI
Ha BEJIMYMHY HAJ36MHOHW MAacChl pPaCTCHUI: IPU CPEJHEM U BHICOKOM YPOBHE IJIO-
Jopoaus HajA3eMHas Macca pacTeHHi Oblna OoJblle MO CPaBHEHUIO C MEHee IJo-
nopoaHoit mouBoii (tabn. 2.21). [Ipu wHOKYISUUH ceMsSH OMOTpenapaTaMu BCIE-
CTBHE YBEJIMYECHHS MAacChl 3€pHAa M COJOMBI BO3pacTajo HAKOIUIEHHE HaJ3eMHOH
CyXoif Macchl. 3HaueHHE XO03iHCTBEHHO KOd(dHIMEeHTa, MOKa3bIBAIOLIETO J0JI0
3epHa B 00mEOHOTOTHYIECKOM YpoOKae, XapakTepusyeT 3Q(PeKTUBHOCTh (PYHKIHO-
HUpOBaHHs arpodOmonenos3a [Knumamescknit, 1991] u yem oH BbIIIe, TeM 60Jb-
mas [oJIsl 3epHa MoJIydeHa B 0OL[eOMOIOTHYECKOM yporkae. 3aUeHHE XO35HCTBEH-
HOro ko3dduuueHTa 3aBHCEN0 OT YCJIOBHIl rojia, YpOBHS IUIOJOPOJAUS MOYBHI U
NpUMeHeHUs yno0peHuil u ouonpemnapatos (Tadm. 2.21).

Taénuya 2.21. Buomacca pacteHuit s;tumeHst (3epHo+cosoma) B a3y IMOJHOU CIENOCTH U
3HaYeHHUE XO03sHCcTBeHHOro Kodddurmenta (Kxo3.)

Bapuant Buomacca, r/ M Kxo3.
I* 2 3 1 2 3
1.PK-donl (D1) 853 812 975 0,42 0,47 0,43
2.®1+pusoarpur 1000 1000 1135 0,43 0,45 0,45
3.® 1 +¢pnaBobakTepun 1038 1125 1172 0,40 0,45 0,41
4.NeOPK-¢oH 2 (D2) 1090 1192 1235 0,40 0,48 0,43
5.®2+puzoarpun 1025 1260 1165 | 0,42 0,46 0,48
6.02+¢pnaBobakTepuH 1052 1215 1152 0,42 0,48 0,43
7.N60PK 1110 1198 1252 0,41 0,45 0,44

*[Ipumeuanue: 1- HU3KO-, 2- cpeliHe- U 3- BBICOKOIUIONOPOIHAS [OYBA.
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Bo Bce roasl, nzyyaemple npemnapaTtbl IPpUMEPHO B paBHON CTENEHU BO3JEH-
CTBOBAJM Ha 3HAYEHHUE XO3SHCTBEHHOTO KOd(dHIMEeHTa, YTO IMO3BOJSIET PacCMOT-
peTh NaHHBIN MOKa3aTenb B cpenHeM. Ha goHe 6Ge3 BHeCEHHUs a30THOTO ya00OpeHuUs
MaKCHMaJIbHOE 3HAYCHHUE XO3SMHCTBEHHOr0 KO3 (UIMEHTA NOJIYYSHO HPU UCIOJb-
30BaHUM JJII MHOKYJSIHMH pU3oarpuHa u QuaBoOakTepnHa HA MOYBE CO CPEAHHUM
ypoBHeM miogopoaus. [Ipy BHECEHNN a30THOTO YAOOPEHHS U WHOKYJSIIHH CeMSH
pU30arpUHOM NPU U3MEHEHHMH YpPOBHS IUIOJOPOAMS MOUYBBI OT HHU3KOTO JO BBICO-
KOTO B 00IICOMONOTHYECKOM ypOXKae sSYMEHs Bo3pacTana aons 3epHa. [Jus  dua-
BoOaKTepHHa aHAJIOTHYHAs 3aKOHOMEPHOCTH XapaKTepHa TOJIHKO IPH H3MEHEHHH
IJI0OPOAHS TOYBBI OT HU3KOTO J0 CPEIHETO.

Mo narasiM BHUUCXM [KoxeMmskoB, XoTsHOBHY, 1997] MHOKyISAIUS ce-
MsIH OnompenapaTaMu CIOCOOCTBYET YBEIMUEHHIO MAacChl KOPHEH 3a CYeT MHKpPO-
6ocratuueckoro 3¢¢ekxra. B pesynbrare 3TOro, pacteHus, obinagas 6ojee Moul-
HOM KOpPHEBOW CHCTEMOW MOTYT MOTJIOMATh U3 MOUYBH OOJIbIIEE KOJTMYECTBO MUTA-
TEIBHBEIX BENIECTB, a TAK)KE B CIEJCTBUE BBIACICHHUS KOPHIMH YIJIEBOJIOB B PHU30-
chepe co3maOTCs JTyUYNIMe YCIOBHS JUIS MUKPOOPTaHHM3MOB, HPHUBOJAAIINE K YCH-
JEHHUIO mpoliecca a30TPUKcanUu. ITO CIOCOOCTBYET JydlieMy 00CeCIeYeHHIO a30-
TOM pPacTeHHUH M yBEIHMYECHHIO MX NMPOJYKTHBHOCTH.

VYyeT kopHedl suMeHs B (a3y TMOJHOH CIEJOCTH IO3BOJHJ BBISIBUTH POJIb
OmompenapaToB B HAaKOIJIEHHH HX Maccel (Tabn. 2.22), xoTopas 3aBucena OT
YPOBHS IUIOZOPOJNS TMOYBEI ¥ MOTOTHBIX YCIOBHI BereTaluoHHOTro mepuoma. Ms3-
BECTHO, 4TO 4eM OeJHee MOoYBa 3JIEMEHTAM MHHEPAJbHOTO IMUTAHHS, TEM PAaCTEHHUS
bopMupyloT OoOJBLIYIO Maccy KOpHeH, W HaoOopoT, ueM Ooraye mMmouBa, TeM
MeHbIIe Macca KopHeil [MocomoB, 1979]. Ota 3aKOHOMEPHOCTH YETKO IPOSIBUIACH
B ONTUMAaJIBHBINA Juis ssuMens 1998 r., xorja suMeHb UMEJl MaKCUMAaJIbHYIO Maccy
KOpHEH INpH BBIpAIIMBAaHUU €r0 Ha HU3KOIUIOLOpPOAHOH mouBe. [IpumepHO Ta xe
3aKOHOMEPHOCTh XapakTepHa U s 3acymuiuBoro 1999 r. B 2000 r. paznuuus B
Macce KOpHEH B 3aBUCHMOCTH OT ypOBHS ILUIOAOPOJHUS NOYBH, B OTIHYHE OT APY-
TUX T'OJI0B, OBUTH BBIPA)XKCHBI B MEHbIIEH cTeneHHu. MHOKynsus ceMsH Ouormperna-
paTaMu Ha OYBE C HM3KUM YPOBHEM IUIOJZOPOIMS B JBa M3 TPEX JET OmbiTa obec-
Mevria BO3pacTaHWe MacChl KOpHEH Mo cpaBHEHHIO ¢ GOHOM Oe3 BHECEHHS a30T-
HOTO yIOOpeHHs, IPH BHECEHHH K€ a30Ta yBEIMYEHHE MACCHl KOPHEH OTMEUYeHO
TosIbKO B 0oiMH (1998 r.) rox mpu ucnonp3oBaHuu QraBobakTepuHa.

Ha nouBe co cpeHMM YpOBHEM ILIOAOpOAUs 0e3 BHECEHHS a30THOr0 ymo0-
pEeHMS pU30arpuH YBEJIMYHMIJI MAccy KOpHEil SUMeHs BO Bce rojsl, (piaBoOaKTepuH
- B JIBa W3 Tpex JeT ombITa. IIpu BHECEHHMM a30THOTO yJ0OpeHHs PU30arpHH IO-
JIOKHTEIBHO JEHCTBOBAN Ha Maccy KOpHEll B ONTHMalbHOM Toay, (raBoOakTepuH
- B AIBa roja.
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[Ipy MOBBHIIEHUH YPOBHS IJIOJOPOIHS MOYBEI O BBICOKOTO ITOJIOKHTENbHAS
poJIb pH30arpuHa MpOsBILIACH TONBKO B onTHManbHOM 1998 r., a dmaBobakrepu-
Ha - B HeycToWunBoM mo yBiaxHeHuto 2000 r. Ha ¢pone 6e3 azora. Ha pone ¢ BHe-
CEeHHEM a30THOTO yHOoOpeHHs OuormpenapaTsl Ha Maccy KOpHEH He BIUSHUSIIH.

Taonuya 2.22. Bnusaue OGuonpenapaToB Ha Maccy KOpHEH sSIMeHs
B (pa3y MOJHOU CHENOCTH, T/COCYN

Ilousa Bapuant 1998 r. | 1999 r. | 2000 r. | Cpenmsis
1.Huzko- 1.PK-donl (d1) 9,5 491 2,60 5,7
miogopoaHas | 2.d1+puzoarpun 10,9 5,56 3,13 6,5

3 .®1 +dnaBobakTepuH 11,8 5,93 2,79 6,8
4 NeOPK-don 2 (D2) 11,5 5,96 3,51 7,0
5.®2+puzoarpun 12,2 6,04 3,78 7,3
6.02+pnaBobakTepun 12,8 5,87 3,29 7,3
7.N60PK 14,0 6,96 3,60 8,2
2.Cpenne- 1.PK-dorl (®1) 5,75 6,43 3,31 52
mwiogopoaHas | 2.d1+puzoarpux ' 948 7,13 4,19 6,9
3. @1 +dnaBodbakTeprH 8,42 8,31 33 6,7
4JTY30PK-¢on 2 (D2) 8,50 7,42 4,23 6,7
5.®2+puzoarpun 11,25 7,04 4,05 7,5
6.D2+dnaaBodakTepuH 9,02 8,81 3,67 7,2
7.N60PK 10,22 9,60 3,92 7,9
3.Bricoko- 1.PK-oul (P1) 6,54 5,99 3,55 54
mionopogHas | 2.®1+puzoarpun 7,54 6,63 3,43 59
3 .®1 +dnaBobakTepuH 7,00 6,13 4,26 5,8
4. I00PK-¢ou 2 (D2) 8,31 7,76 3,91 6,7
5.®d2+pusoarpud 7,94 5,36 3,68 5,7
6.02+dpaaBobakTepur 8,86 5,81 3,26 6,0
7.N60PK 6,64 7,81 3,05 5,8
P.% 3,3 6,4 5,6
HCPys 0,89 1,28 0,58

O6mas Macca pacTeHUH sUMeHs (CyMMa 3epHa, COJIOMBI U KOpHei), Takke
KaK M €ro OT/IeNbHBIC OpPTraHbl, 3HAYHTEIbHO H3MEHANIACh B 3aBUCHMOCTH OT IIO-
TOJIHBIX YCIIOBUU BETeTAlMOHHOTO mepuona (tabdn. 2.23).

MuHuManbHass 6uomacca pacteHuid nomydeHa B 2000 r. mpu pe3koM HeIoc-
TaTKe aTMOC(EpHBIX 0CaJKOB B Hayalle BeTETallUU, KOTJa 3aKJIaJblBaJINCh IeHepa-
THBHBbIE Opranbsl. MakcuUManbHyI0 Ouomaccy siuMeHb cdopmupoBan B 1998 .
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C JOCTATOYHBIM KOJHMYECTBOM OCaJKOB. bHMoMacca suMeHs 3aBucesia OT YpPOBHSA
IUIOAOPOAMS MOYBBI: NP M3MEHEHHUU YPOBHS IUIOAOPOAMS OT HHU3KOIO IO CpelHe-
ro ¢opmupoBanach Ooibllas Macca SYMEHs, a C MOBBIIIEHHUEM ILIOLOPOIHS CO
CPEHETO /10 BBICOKOTO yBEJIHYCHHS HAJ3EMHOH Macchl HE MPOUCXOAMIO.

3a cyeT MHOKYJISIIMHM PU30arpuHOM OHMoMacca SYMEHs 10 CpaBHEHHUIO ¢ (o-
HOM 0e3 a30Ta B cpelHEM 3a 3 Toja yBEJIIMYMIAch Ha BCEX IOYBax (Ha mepBOH
nouse Ha 6,8 r/cocyn, Ha 2 - Ha 17 r/cocyn, Ha 3 mouBe - Ha 7,5 r/cocyn). Ot dua-
BOOAKTEpHHA 3TO YBEIUUYEHUE cocTaBuio Ha | mouBe 8.4, Ha 2 mouBe - 13.2 u Ha 3
nouse - 7,9 T/cocyn TO €CTh SBHO BBIPa)KEHO IOJIOXKHUTEIBHOE JEHCTBHE IIOI0PO-
THSL.

Tabnuya 2.23. Obmas 6momacca (3epHO+COIOMa+KOPHHU) PaCTeHHH sTAMEHS B (azy
THOJIHOM CIENOCTH IPH MCIIOJIB30BaHAN yI0OpEHNMi U GHONpenaparoB, I/cocyn

Tlousa Bapyiadr 1998 T. 1999 T. 2000 r. Cpemmee
1.Husko- 1.PK-donl (D1) 54,2 37,4 27,5 39,7
mwionopoaHas | 2.0 1+puzoarpux 70,4 40,9 28,2 46,5

3.®1 +dnaBobakTepuH 65,6 51,5 27,2 48,1
4 NeOPK-on 2 (D2) 73,1 46,9 31,8 50,1
5.®2+puzoarpux 67,6 45,2 32,2 48,3
6.02+¢aBobakTepuH 68,2 47,9 32,1 49,4
7.N60PK 70,4 51,7 35,4 52,5
2.Cpenne- 1.PK-donl (P1) 45,6 42,0 25,6 37,7
mwiogopoanas | 2.d1+puzoarpux 86,4 46,9 30,9 54,7
3 .®1+¢naBobakTepur 76,0 47,0 29,7 50,9
4. IO0PK-¢ou 2 (®2) 83,5 45,6 33,1 54,1
5.®2+puzoarpux 89,5 51,0 33,4 56,0
6.02+¢dnaBobakTeprH 78,3 58,0 30,3 55,5
7.N60PK 74,5 61,5 31,4 55,8
3.BrIcoko- 1.PK-ponul (®1) 70,0 37,8 26,5 44,8
mwioxopoaHas | 2.d1+puszoarpun 83,0 39,1 34,9 52,3
3 .01 +dnaBodakTepun 82,7 36,6 38,7 52,7
4 BI30PK-¢on 2 (D2) 85,2 46,8 35,6 55,9
5.®2+puzoarpun 80,3 35,9 40,6 52,3
6.02+¢hnaBobakTepuH 75,5 43,1 37,6 52,1
7.N60PK 73,9 45,1 43,9 54,3

Ha q)OHe a30THOTO yIIO6peHI/I$I HUHOKYJIsIOUSA CEMSH 6H0npenapaTaMH Ha
6I/IOMaCCy AYMEHS HE BJIMdJIa IIPU BCEX YPOBHAX IJIOAOPOAUSA MOYBBI.
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CooTHOLIeHNE B OMOJIOTHYECKOH Macce pacTeHHil 3epHa, COJOMBI U KOpHEH
CIyXHUT mnokazateneMm 3(¢dexkTuBHOCTH (YyHKUHOHUPOBaHHUS arpobuoieHo3a, ubo
BHEIIHHE M BHYTPEHHHE (AKTOpPHI XM3HH OpPraHW3Ma OIpPENeNsIOT HaIpaBIICH-
HOCTb (PU3HOJOTHYECKHUX MPOLECCOB, OT KOTOPHIX 3aBUCUT (HOPMHPOBAHHUE XO3SH-
CTBEHHO LIEHHOH wacTu ypoxkas [Knumamesckuit, 1991]. YcnoBus BblpamiuBaHus
OKa3aJlM BO3AEHCTBHE Ha COOTHOIIEHHWE OPraHOB pacTeHHs B (pa3y NMONHOU crero-
ctu ssuMeHsa. [lpu onTuManpHBIX MOTOAHBIX ycHoBUsAX B 1998 r. moBbimieHUE
YPOBHS ILIOAOPOJUS TMOYBEI 0OECHEYMIo BO3pacTaHHe B 0OHIIEOMOIOTHYECKOM
ypoxXae JOJIM 3€pHAa M CHUXXEHHUE oM KopHeld. Ha mouBe ¢ MHHMMaIbHBIM IJIO-
JoponueM pacteHuss B obmeil Gmomacce chopMUPOBAaIM MUHHMAIBHYIO HOJIO
3epHa. B ron ¢ peskum HegocTaTkoM aTMocdepHbIX ocaakos (1999 r.), HaobopoT,
C yBEIWYEHHEM YPOBHS IJIOAOPOAUS MOUBBl B CTPYKType OHOMacchl pacTeHHMH
uMenach TeHICHIUS K yBEINUSHHUIO JONIH HEeX035IHCTBEHHOH 4acTH. DTO, BEPOATHO
CBS3aHO C OCOOCHHOCTSIMH pEarupoBaHUs KyJIbTYpHl Ha HEZOCTATOK BIIAarW, 3a-
KJIIOYAIOIUHCS B COXPAaHEHUU PENPOAYKTHBHBIX (YHKIMH OpraHu3Ma, IMOCKOJIBKY
B Hayaje BereTalMd PacTeHMs Ha IJIOJOPOJHOH mouse cHOPMHUPOBAIH OOIBIIYIO
6uomMaccy, a B MOCIHEAYIOIHN MEepHoJ OHM B OONbIIEH CTENEHM pearupoBald Ha
nepunut ocanko [Ocumnora, 2000]. B 2000 r., mabnrogancs HeAOCTATOK aTMO-
chepHbIX 0CaJKOB B Hayaje BETETAllMM M UX M30BITOK B IOCIEAyIOllee BpeMs, Ha
MIOYBE CO CPEJHUM IUIOJOPOIHEM B CTPYKType OMOMACCHl SUMEHS HMENach TEH-
JeHIUS K yBEINYCHHUIO JOJIU COJIOMBI, 10 CPAaBHEHHIO C APYTHMU ITOYBAMHU.

Ha Gennoit mouyBe mpu OJaronpUsTHEIX MOTOAHBIX YyCIOBUAX OHMOMpeEnapaTsl
He yBEeJHYHBAJIU J0JI0 3epHa B obieil buomacce pacteHuil Ha GpoHe 6e3 BHECCHHUS
a30THOTO ynoOpenus. Ha mouse co cpelHMM ypOBHEM IUIOAOPOIHS OT PU30arpHHa
U Ha INIOJIOPOJIHOM mouBe 00 00OMX IpenapaTroB MMelach TEHACHLHUSA K yBeIHue-
HHUIO JIOJIM 3€pHA, YTO CBHJCTEIBCTBYET O IIOJIOXKUTENbHON POJIM HHOKYJISALHH,
CBSI3aHHOE, BO3MOXHO CO CTUMYJIHPYIONIUM JeHCTBHEM MHKPOOPTaHHU3MOB, BXO-
IALIMX B cOCTaB OmompenapatoB. [Ipu HemocTaTke aTMOC(HEPHBIX OCAIKOB B Tede-
HHE, NPAaKTHYECKH, BCEr0 BEreTAllMOHHOIO MEepUOoJa 3TO HE YCTAaHOBIEHO. B Bere-
TAallMOHHBIH MEPHOA C HEYCTOHYMBBIM yBIaXKHEHHEM HMeJach ciabas TCHICHIHS
K BO3PacTaHMIO JOJHU 3€pHA B 0OIIEOMONIOrMYECKOH Macce SUMEHsS Ha [OYBE CO
CpPEeJHHM YPOBHEM ILIOJOPOJIUS.

U Ttak, B 3aBHCHMOCTH OT YBJIQXXHCHHS BEreTAllMOHHOIO NepHoaa H3ydae-
Mble OuompemapaTtsl 110 pPa3sHOMY BIHSIOT Ha COOTHOLIEHHWE B o0Ouieil OGuomacce
AYMEHS JoJn 3epHa. [Ipu Henocrtatke aTMoc(EpHBIX OCAaIKOB, HE3aBHCHMO OT
YPOBHS ILIOJOPOJMUS TOYBBI, HpEnaparhl HE BIUSAIOT Ha JIOJIO 3epHa B Ouomacce
pacrennii. [Ipu HOCTaTOYHOM YBIIa)XHEHHH C IOBBIIICHHEM YPOBHS IIJIOJOPOIUS
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MOYBBl MHOKYJISIIUS CeMSH sUMeHs o0ecnedynBaeT TEHACHIHMIO K YBEIWYCHUIO B
6uomacce pacTeHUH N0TH 3epHA.

[Ho mannpm D.JI.Knumamesckoro [1991] oTHOmeHne Macchl KOpHEH K Hal-
3eMHOH Macce pacTeHHs (WM MOKa3aTesb NMPOXyKTUBHOCTH KOpHEH) XapaKTepH-
3yeT peakUHIo OpraHM3Ma Ha YCIOBHS MHUHepanbHOro nuTaHus. OHa (peakumus)
MO>KET TaKXK€ 3aBHCETh U OT MPOJYyLHPOBAHUS MHKPOOPTAHM3MaMU, BXOASIUMU B
cocTaB OuompenapaTtoB, (U3NOIOTHUYECKH AKTUBHBIX BEHIECTB, TAKUX KakK: (QHUTO-
TrapMOHEI- THOOEpEINHB, HHAYIHPYIOIIHE POCT CTeOJ, ayKCHHBI- CTUMYIHPYIO-
IIMe POCT KOPHS U MUTOKUHUHBI - YCKOPSIOLIME KIETOYHOE JCICHHE.

B ombiTe ¢ sUMEHEM NpU pa3HOM ypPOBHE IUIOAOPOJUS HMOYBHI MOKA3aHO, YTO
MoKa3aTelb MPOAYKTHBHOCTH KOpPHEH CHIIBHO BapbHpOBall B 3aBUCUMOCTH OT IO-
TOIHBIX YCIOBHH TOJla M YPOBHS IUIOJOPOAHS MOYBE. B ONTHMAaNbHBIX MOTOIHBIX
ycnoBuax 1998 r. mpu Bo3pacTaHWU YpPOBHS IIOJOPOAMS IOYBEI 3HAYEGHHE IIPO-
OYKTUBHOCTH KOPHEH CHMXKAlIO0Ch, B 3aCYLUIUBBII rojx, Hao60poT, Bo3pacrajo, a B
roJl C HEYCTOHYMBBIM YBJIAXKHEHHEM, MaJIO U3MEHAIOCh B 3aBHCHMOCTH OT IIIOJ0-
poxust mouBbl. IIpoBeneHa OIEHKA BO3AEHCTBHSA YpPOBHS ILIOAOPOJUS IOYBH Ha
[oKa3zaTelb MPOJYKTHBHOCTH KOPHEH NpPU HCIIOJB30BaHMM OuomnpenaparoB (puc.
2.1). C noBblIeHHEM YPOBHS IUIONOPOAMS MOKa3aTelb HPOAYKTUBHOCTH KOpHEH
cHmKancs. ITockoabKy OH UMeeT 00paTHYIO 3aBUCHMOCTh, MOXKHO HMPEANONIO0KHUTH,
4TO Ha E€JUHUIly MacChl KOpHEH co3maBanock OoJyiblee KOJIMYECTBO HAI3EMHON
Macchl. AHaJOTH4YHas 3aKOHOMEPHOCTb XapaKTepHa /I BApUAHTOB C HCIIOJIb30-
BaHUEM OHMONIpEmapaTosB.

YcenoBust GpopmupoBaHus 3epHa m3MeHsnm mMaccy 1000 3epHeH, KoTopas 3a-
BHCHT OT HOTOAHBIX YCIOBHH BO BpeMs HaluBa 3€pHA U YPOBHS MHHEPAIbLHOTO
NUTaHUS, XOTS OCHCTBHE MOCIeAHEro (pakTopa 3HAYMTEIBLHO MEHBINE, YeM MEPBO-
ro [IlaBmoB, 1984]. Ilpu onTHMaidbHBIX MOTOJHBIX yCHOBHSAX B 1998 r. sumeHb
chopmupoBan makcumanbHyr Maccy 1000 3epeH, KoTopas JOCTUTalla 3HaYCHHI
55-59 r. Ilpu pe3kom HemocTaTke aTMocdepHbIX ocaakoB B 1999 r. chopmuposa-
Jlach HEBBINOJHEHHOE 3€pHO ¢ MHHMMaidbHOWH Maccoir 1000 3zepen. B ycnosusax
HEOCTATOYHOTO yBIakHeHHs B Hadaje Beretanmu 2000 r. m mpu mx HU30BITKE B
koHile Bereranuu macca 1000 3epen coctaBmia 42-48 t (Tadn. 2.24).

Ha mouBe ¢ HHM3KMM IIOJOPOAUEM, BO BCE T'OJbI UCCICAOBAHMHA OT MHOKY-
nAnun ceMsH Ha (oHe 6e3 a30THOro yZOOPEeHHs IpOSBIAIACh TEHACHIHS K BO3-
pacranuto macca 1000 3epeH, koTopas B cpeaHeM 3a 3 roja wu3MmeHsuach oT 43.9
1o 45-46 r. Ha done ¢ BHeceHHEM a30THOTO yaoOpeHwus yBeiaudenus maccel 1000
3epeH He MPOUCXOIIO.
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Pucynok 2.1. VI3ameHenmne npoxyKTUBHOCTH KOpPHEH B 3aBHCHMOCTH OT YPOBHS IUIOZO-
poaus nouBbl. Cpemnee 3a 1998- 2000 rr. Ludpamu odo3nauenst: 1- PK-pon 1 (P1), 2-
@1+ pusoarpu, 3- ©1+ punaBodakrepus, 4- KOOPK-¢don 2 (D2), 5- ®2+puzoarpun, 6-
®2+dnaBobaxrepun, 7- N6OPK.

ITpu Bo3pacTaHUM IIOAOPOAMS MOYBBI C HU3KOIO 0 CpejiHero, Ha (oHe Oe3
a30THOTO yAOOpEeHHS WHOKYISLHS CeMsH He u3MeHsua Maccy 1000 3epen, a Ha
(oHe ¢ BHECEHHEM a30THOTrO yIOOpeHHs pu3oarpuH U (uaBoOAKTEpHH ee YBEIH-
YHBAJIH.

C noOBBIIIEHHEM IUIOAOPOAMS MOYBBI OT HHU3KOH /0 BBICOKOIJIOJOPOPOIHOM
IIOJIOKUTENbHAS POJIb OUONPENapaToB MPOSBISLETCA TONBKO Ha (JOHE C BHECEHUEM
0J1 AYMEHb a30THOT'O YJ0O0pEHus.

JelicTBue OuompenapaTtoB Ha HAaKOIUIEHHME PACTEHHUSMH a30Ta MOXET OIpe-
JeNAThCS psAfoB (AKTOPOB, CPEOM KOTOPHIX OCHOBHOE 3HAYCHHE HPUHAMICHKUT
00€ecreueHHOCTH PAcTeHUIl a30TOM, KOTOPOE B CBOIO OYepelb 3aBUCUT OT (hUKcCa-
UK ero pu3ocepHbIMH AMa30TpodaMH, a TAKXKe YCHIICHHIO NMOTpeOieHMs pacTe-
HUSIMHU a30Ta U3 MOYBHI B Pe3yIbTaTe MHKPOOOCTATUYIECKOTO deKTa.
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Tabnuya 2.24. Macca 1000 3epeH sSUMEHs B 3aBUCHMOCTH OT MCIIOJIB30BaHUS OHOTIpe-
HapaToB Ha MOYBE PA3HOTO YPOBHS IIOJOPOAUS, I

Iousa Bapunant 1998 T. 1999 1. 2000 r. | Cpennss
1.Husko- 1.PK-donl (1) 51,9 36,1 43,8 43,9
mionopogHas | 2.®d1+pusoarpun 52,6 374 45,5 45,2

3.®1 +dnaBodakTepun 52,1 37,6 50,8 46,5
4. 1O0PK-¢on 2 (®2) 53,2 37,5 42,2 443
5.02+puzoarpua 53,4 37,9 41,5 443
6.02+¢hnaBodakTepuH 51,2 37,6 44,7 44,5
7.N60PK 51,2 37,4 44,8 44,5
2.Cpenne- 1.PK-donl (P1) 54,4 37,2 45,0 45,6
wiopopoanas | 2.®1+puzoarpun 49,0 37,9 459 443
3 .®1 +dnaBobakTepuH 48,9 38,1 494 45,5
4. NeOPK-don 2 (D2) 48,3 37,7 45,8 43,9
5.®2+puzoarpun 55,9 38,0 46,2 46,7
6.02+¢hnaBodakTepuH 59,3 37,9 422 46,5
7.N60PK 58,1 38,1 48,5 48,3
3.Bricoko- 1.PK-¢on 1 (P1) 57,8 36,9 48,0 47,6
mwiogopoaHas | 2.®1+puszoarpun 55,7 38,1 47,0 46,9
3 .®1 +dnaBobakTepuH 55,6 374 47,4 46,8
4.NeOPK-¢on 2 (D2) 58,9 37,8 48,1 48,2
5.®D2+pusoarpux 58,6 37,9 46,2 47,6
6.02+¢pnaBodakTepuH 56,0 38,0 441 46,0
7.N60PK 57,0 37,9 49,0 48,0

ITo nanubsiM mpodeccopa A.H.IlaBnosa (1984) comepkanue azora B 3epHE
3JIaKOBBIX KYJIBTYpP NPU BHECEHHH HHU3KHX J[03 a30THOTO yIOOpEHHs, KaK MPaBHIIO,
HE H3MEHSETCs, NMOCKOJbKY OH (a30T) HCIOJB3YyeTcs Ha (OPMHUPOBAHHE MAacCCHI
3epHa. [Ipu BBICOKOM CO/iepXKaHHM a30Ta B MOYBE €ro JAOCTATOYHO il HOpMHPO-
BAaHMSI Macchl 3€pHa M IMPOWCXOAHMT yBEIMYEHHE KOHIEHTPAIMH a30Ta B 3EpHE.
Hakomnnenune a3ora B 3epHE ONpeReNseTcsl TakKe MOTOJHBIMH yCIOBHSIMH B IEepH-
OJl €ro HaJMBa M COJAEpIKaHHs, IPH CYXOH IOrojge BO BpeMs CO3PEBaHHS B 3epHE,
Kak MpaBUIIO, HaKaIIuBaeTcs Oonblie Oenka, HesKeIH MPHU U30bITKE 0CaJKOB.

CoxnepxaHue a30Ta B 3epHE SIYMEHS 3aBHCENIO, XOTS M B MEHbBIIEH CTENEeHH,
OT NMOTOJHBIX yCIOBUIN BeTreTalMOHHOTO nepuona (tabin. 2.25). Ilpu onTumanabHbIX
MOTOAHBIX yCIOBHUAX B 1998 T. B 3epHE sSUMEHS HAKAaIUIMBAJIOCh MEHBIIE a30Ta 3a
CYeT TOJYyYEeHHs ero MaKCHMalbHOTO cOopa. B roapl ¢ MOHMXEHHBIM ypoXkKaeM
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3epHa (1999 u 2000) B HEM MOBHIMIANOCH HAKOIUICHHE a30Ta IO CPAaBHEHHUIO C OI-
THMaJIbHBIM TOJOM.

OueHuBas poib IUIOAOPOIHS MOYBBl B HAKOIUICHHM a30Ta B 3€pHE, CIEAYeT
HOJYEPKHYTh, YTO HE YCTAHOBJIEHO YETKOTO €ro BO3/CHCTBHSA, XOTS HMPOCIEKUBA-
ercs cinabast TCHACHIUS K YBEIMYEHHIO HAKOIUICHHS a30Ta B 3€pHE IIPU INOBBIMIE-
HUH IUIOZOPOJHUS TOYBHI.

Taonuya 2.25. ConepxaHue a30Ta B pacTCHUAX SUMEHs, % Ha CyXoe BEILECTBO.
Cpennee 3a 3 roga

Husko- Cpenne- Bbicoko-
Bapunaunt IJI0I0POAHAS NJ1010POIHAS NJ1010pOIHAS
r 2 3 1 2 3 1 2 3
L.PK-¢oul (®1) 1,891 0,79 | 1,39 | 1,93 | 0,74 | 1,13 | 1,93 | 0,99 | 1,16
2.®1+puzoarpun 1911082 | 1,13 | 1,97 | 0,84 | 1,26 | 2,09 | 0,81 | 1,22

3.®@1+daasodakrepun | 191 | 0,88 | 1,06 | 1,84 | 0,97 | 1,15 2,08 | 0,82 | 1,08
4.bI30PK-gon 2 (®2) | 2.04 | 0,76 | 1,22 | 2,08 | 0,80 | 1,22 | 2,16 | 0,90 | 1,13

5.®2+pu3oarpuu 1,98 | 0,72 | 0,97 | 1,97 | 0,88 | 0,99 | 2,17 | 0,98 | 1,22
6.02+pmasodakrepun | 192 | 0,76 | 1,26 | 1,89 | 0,94 | 1,11 | 2,11 | 1,09 | 1,23
7.N60PK 1971074 | 1,24 | 1,86 | 0,74 | 1,27 | 2,16 | 1,16 | 1,25

[Tpumeuanue: 1 - 3epHo, 2 - conoma, 3 - KOPHU

YquThBas B IENOM HACHTHYHBIE 3aKOHOMEPHOCTH BIHSHHUS H3yJaeMBIX
IpernapaToB Ha COACPKAaHUE a30Ta B 3epHE B OTJCIIbHBIC TOJBI IPOBEICHHUS OIbBITA,
pPacCMOTpPHMM HX B CpelHEM 3a TpH rojaa. Ha moyBe ¢ HHU3KUM IIOJOPOJIUEM PHU30-
arpuH u (¢uaBobakTepuH Ha (oHe 0e3 a30THOrO ymOOpEHHs MPAKTHUYECKH HE H3-
MEHSUTH KOHIIEHTPANMIO a30Ta B 3€pHE, POBHO KaK He OBUIO MX IOJOKHUTEIBHOTO
BIIMSIHUSL HA TOT MoKa3atenb M Ha ¢poHe ¢ BHecenne N30. Bo Bcex ciyuyasx KoH-
[EHTpalus a30Ta B 3epHE Ha MOYBE C HHU3KUM IUIOAOpOJMeM Oblla B mpeaeiax
1,90-2%.

[Ipu moBBIIIEHHH TIIOJOPOAUS MOYBBI C HU3KOTO A0 CPEeAHEro, Kak ObLIO
MOKA3aHO BBIIIE, MPOMCXOAMI POCT MACCHI 3€pHA SUMEHS, YTO HE MOTIO HE OTpa-
3UThCS HA HAKOIUIEHWH B HeM a3oTa. CojepkaHHe a30Ta B 3epHE Ha IOYBE CO
CPEIHHUM ILIOJAOPOJUEM MO CPABHEHHIO C HU3KUM HE M3MEHSJIOCh U OHO COCTaBIIS-
70 B cpefHeM 3a TpH roja oT 1.84 mo 2,08%. buonpenapatsl, kak Ha GoHe Oe3 Hc-
MOJIB30BaHUS a30THOTO yNOOpeHus, TaKk U IPH €ro BHECEHHWH, Ha COAEpPKAHUE a30-
Ta B 3epHE SYMEHS Ha II0YBE CO CPEJHUM ILIOJOPOJUEM MTOUBHI HE BIIHSIIN.

Ha BBICOKOIMIOZOPOIHON MOYBE MPUMEHEHHE OwWompenapaToB Ha (oHe 0e3
BHECEHHUsI a30THOTO yA0OpeHHus obecmedmsio ciaaldylo TEHACHIHUIO K BO3PACTAHHIO
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B 3epHE cojaepxkanus azora ¢ 1,93 nmo 2,08-2,09%. Ilpu BHeceHHH a30THOTO ya00-
peHUs] MHOKYJISIHTHI He BIMSUIM Ha COJAEp)KaHHe a3oTa B 3epHe. CieqyeT OTMETHTb,
YTO HA MOYBE C BBICOKHM IJIOJOPOAHEM B pe3yibTaTe Ooyee BBICOKOH oOecrmedeH-
HOCTH pPacTEHHH a30TOM, KOHIEHTpAIUs STOTO JJIEMEHTAa B 3€pHE SUMEHs Oblia
HECKOJbKO 0OJbIe, IO CPABHEHHIO C AaHAJOTHYHBIM ITOKa3aTesieM, ITOJyYEHHBIM
Ha MOYBAX CO CPEJHUM M HU3KHM YPOBHEM ILIOJIOPOIHUS.

CogeprkaHue a3oTa B COJIOME 3aBHCENIO OT IOTOJHBIX yCIOBUN BETeTallMOH-
HOTO IepHojJa, B MEHBIIEH CTEHNeHH OT HCIOIb30BAaHUS HHOKYJISHTOB M YPOBHS
miogopoaus mouskl (Tabna. 2.25). Ha mouBe ¢ HU3KUM IUIOJOPOJMEM 32 CUET MHO-
KyJIAUUH CeMsH OumompenapaMu Ha QoHe 0e3 a30THOTO yAoOpeHHs HUMeaach cla-
0ast TEHACHNHS MOBBINICHUS KOHIEHTPAIMU a30Ta B COJIOME, NPH €ro BHECEHUH
9TO He uMeso MecTa. [Ipn Gojee BHICOKOM ypojkae 3epHa M MOOOYHON NMPOTYyKIHH
B 1998 r. comepxaHue a3zoTa B cojoMe ObLIO MEHbIIE, YeM B APyTHE TOABI, NpHU
HU3KOW Macce 3¢pHa U COJOMBI.

C BO3pacTaHneM IUIOJOPOAMS MOYBBI C HHU3KOTO O CPENHETO, YBEIHUCHUS
colepKaHMs a30Ta B COJIOME HE IPOUCXOJUIO, XOTd Ha GoHe Oe3 BHECEHHUs a30T-
HOTO yaoOpeHuss OoT OmoOmNpenapaToB KOHIEHTPALMs a30Ta HECKOIbKO yBEIHUHU-
Jachk, IPUMEPHO TO XKE CaMO€ OTMEUEHO M NMPHU HHOKYJSIIHH CEeMSH PHU30arpHHOM
Ha GoHE a30THOTO yJ0OpeHHS.

Ha BBICOKOIUIOZOPOAHON MOYBE 3a CUYET MHOKYJSAIUU CeMsSH Ha QoHe 0Oe3
A30THOTO yAOOpPEHHs NPOUCXOAMIO CHIKEHHE KOHI[EHTpAallMW a30Ta B COJIOME, B
TO BpeMs Kak Ha ()OHE C ero BHECEHHEM, Hao0OpOT, KOHLEHTPALUsI ero B 1odou-
HOM HPOJYKIWH SIMEHsS Bo3pacTana. BeposTHO, cBA3aHO 3TO ¢ 0ojee BBICOKHM
cojepxKaHNEeM MUHEPaIbHOTO a30Ta.

KopHu, kKak M3BECTHO, SBISIOTCS OPraHOM, B KOTOPOM HPOMCXOAHT HOTJO-
LICHHE W TNEepPBHYHBIH CHUHTE3 a30TCOJAEPKALIMX COCJUHEHHUIl, OT MX aKTHBHOCTH
3aBUCUT NPOTEKAHHWE MOCIEAYIMHNX OHOXMMHUYECKHX IPOLECCOB B PACTCHUH
[Mocomnos, 1979]. 3nHaueHne KOHIEHTpAIUU a30Ta B KOPHAX B a3y IMOTHOH cIre-
JOCTH, XOTS ¥ HE OTPa)KaeT X0J OMOXMMHUYECKHX MPOLECCOB B MEPHO] BEreTaluu
pacTeHuil, HO B Kakoil TO Mepe XapaKTepHU3yeT UX HaNpaBIEHHOCTh B KOHIIE BETe-
TaluU pacTeHUN. YCTAHOBIIEHO, YTO NpPU HEJOCTATKE a30Ta B NMHUTATEIbHON cpeje
Ha HHU3KOIUIOJOPONHOH IOYBE, PACTCHHs, BHIpalleHHBIE 0e3 BHECEHHS a30THOTO
yA0OpeHHs, UMeIH KOHI[EHTPAIMIO a30Ta B KOPHSAX HECKOJNBKO OONBIIYIO, YeM Ha
MOYBAX CO CPEJHUM U BBICOKUM ILTOAOpOJAMEM. lcmonp3oBaHHE MHOKYISHTOB Ha
NepBOH M BTOPOI mouBax Ha (oHe 6e3 BHECEHUS a30THOTO yHOOpEHHS CIHOCOOCT-
BOBaJIO CJIabOMy CHHJKEHHIO COJIEpP)KaHMs a30Ta B KOPHSX SYMEHS, 3TO BEPOSTHO,
CBUJETENbCTBYET 00 yJy4lIEHMH a30THOrO nmuTaHus pacreHuii. Ha ¢one c BHece-
HUEM a30THOTO yZOOpEeHHs COAepKaHHE a30Ta B KOPHAX SUMEHS CHHXKAIOCh, UTO
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MOATBEPXKAaCT paHee BHICKA3aHHYIO THUIIOTE3y 00 YJIYYIICHHH CHAOXEHHs pacTe-
Huii N mpu ucnons3oBaHuu OumompenapaToB. ConepxaHue a3oTa B KOPHSAX pacTe-
HUW, BBIPAIICHHBIX TPU WHOKYJISAIUU ceMsSH Ha (QOHe ¢ MpUMEHEHHEM a30THOTO
ya00peHus, TpUOIMKAIOCh K MOKA3aTeI0, MOJyYCeHHOMY MPH BHECCHHH a30Ta B
IBOMHOMN 103€.

Tabnuya 2.26. XapakTepUCTHKA YCIOBUHA NPOBEICHHS IIOJIEBBIX OIBITOB IO U3Y4YEHHIO
JEHCTBUS a30THOTO YHOOpEHHsI U OMONpenapaToB HA MPOLYKTHBHOCTD SIMEHS B pa3-
JINYHBIX peruoHax P®

Ne ombiTa COpT Hpenmec'r- AFpOXﬂMﬂ‘lECKHe MmoKa3aTeJ Il MO4YBbI
sTYMeHst BEHHHK pH KCI Fy%yc, P,Os |  xs0
MI/KI

1. lepHoBo-noa3oaucTas I'on ap Kaptodenn 5,5-5,8 1.3-1.4 | 344-365 83-96
necyaHas, 03uMasi POKb,
Bpsinckasi 06.1. JIOIHH
2. JlepHoBO-N0A30/IHCTAS Hocose- | Muorosernune | 5,7-5,9 1,8-1,9 62-65 58
JIErKOCYIIIMHACTaS, KHii-9 3J1aKOBbIE
CmoJlenckas 00.1. TpaBbl
3. JlepHOBO-IOA30JIHCTAs Juna Osumas poxb | 6,3-6,8 1,6-1,7 | 330-460 | 200-220
JIEFKOCYIJIMHUCTAasA,

Pecny6.mka Mapuii Da
4. JlepHoBo-noa3oaucTas 3azepc- Kaprodens 5,6-5,8 1,9-2,1 190-200 | 150-170
cpeaHee YIIIMHUCTASA, KHii-85
HBanoBckasi 00.1.
5. JlepHOBO-NOA30JHCTAs HocoBc- | Buko-oBesinas | 5,4-5,9 1,6-1,9 | 100-150 | 130-170

THAKEJIOCYTJIHHUCTASA, KHii-9, cMech, 03UMas
MockoBekas 06.1. 3azepc- nueHuua
KHii-85
6. TemHo-cepas JecHast Mockos- | Kykypysa na | 5,5-5,7 | 3,0-3,3 | 287-330 | 221-230
THKEJIOCYIJIHHUCTAsA, CKHIi-2 cujioc
Psizanckas 06.1.
7. Bolme04eHHbIi 3a3epc- Osumas 5,9-6,1 8,5-8,6 | 120-125 | 110-125
YyepHo3eM KHii-85 NueHnna
THKEJN0CY T IMHUCTBII,

Pecnyoiuka Mopaosus

VY4uuTHBas pa3IMYHYIO PEAKIHIO STYMEHS HAa WHOKYJSIHMIO CeMsSH OHompemna-
paTamMH B 3aBHCHMOCTH OT IUIOJOPOAMS IOYBHI B MEJIKOJAEISHOYHOM OIBITE, OBLIO
MpoBeJeHO 0000IIEeHNEe JaHHBIX MOJIEBBIX OIBITOB C SUYMEHEM, BBHINOJTHEHHBIX Ha
pasnuuHbIX TUnax no4ysB Poccuiickoit ®enepaunn [3aBanun, lyxanuna, Baynun u
op., 2003]. KpaTkocpouyHble ™OJIEBBIE OMNBITEI C COPTaMU SPOBOTO SUMEHS
(-Hordeum vulgare), BKIIOUCHHBIMH B pPEECTP KaXKIOTO0 PETHOHA, MPOBOAMIH B
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1996-2000 rr. Ha AEPHOBO-IOA30IUCTON MOYBE PA3IUYHON CTEIEHU OKYJIbTYpPEH-
HocTu B bpsuckoi, MBaHoBCcKko#i, MockoBckoit, CMoneHCKo# obnacTax, Pecny0-
nuke Mapwuit D, Ha TeMHO-cepoll JecHO# mouBe B Ps3aHcKoOW 00macTé W BBINIE-
J0OYeHHOM depHo3eMe B Pecny6auke Mopaosus (tadn. 2.26).

IIpumeHeHNe a30THOTO YAOOPEHHS B ONBITaX CHOCOOCTBOBAJO YBEIHUYEHHUIO
cbopa 3epHa, KoTOpeit coctaBmwi ot 0,7 mo 5,5 w/ra uau Ha 4-53% x dony PK
(tabn. 2.27). Haubomnee BBICOKHE OTHOCHTENbHBIC MPHOABKH OT a30Ta MOJYYCHBI
Ha JIepHOBO-TIOA30JIMCTON IMecYaHOW MModYBe, a MHHHMalbHEIE - Ha Ooyiee MIONO-
POAHBIX: TeMHO-cepoit necHol mouBe (13%) M BBINETOYCHHOM YEPHO3EME.

Tabnuya 2.27. JlelictBue OMoONpenapaToB Ha ypOXKalHHOCTh 3epHA SIIMEHS B 3aBHCHMO-
CTH OT ()OHA a30THOTO YAOOPEHHS M IUIOLOPOIHS Pa3IMYHBIX THIIOB IIOYB B PETHOHAX
Poccuu, 1i/ra

Ne Bapuant
onbita|  PK |PK+PA |PK+®B| NIPK | NIPK + | NIPK + | N2PK
PA b

1 8,7 10,4 9,5 13,3 15,3 15,5 13,0 [P=23
HCP=0,8

2 19,2 25,8 | 24,6 23,1 28,1 26,9 25,5 (P=0,8
HCP=1,7

3 10,3 _ 12,9 12,2 . 16,1 15,8 |P=2,6
HCP=1,1

4 12,1 15,9 | 15,4 17,6 22,4 21,7 20,3 |P=13
HCP=0,7

5 12,1 14,5 15,7 16,3 19,2 19,1 21,7 |P=28
HCP=1,4

6 18,0 20,0 | 20,1 20,4 21,2 - 22,1 |P=32
HCP=14

7 19,7 24,3 | 25,1 20,4 26,4 26,8 24,3 |P=0,8
HCP-0,6

IMpumeuanue: PA - puzoarpun; @b - dnaBobakTepun

JelicTBue OakTepuanbHBIX IpeHapaToB Ha ypPOKaMHOCThH 3epHA B 3aBHCHUMO-
CTH OT THIIAa OYBHl 3HAYHUTENHHO pasznuyanochk. B tabn. 2.27 u 2.28 mpencrasie-
HBl CpeIHHE JaHHBIE IS KaXJ0ro OnblTa. MUHMMaNbHAas ypo)kalHOCTh 3epHa Ha
¢done 6e3 a3oTHOrO ynoOpeHus cocraBuia 8.7 1/ra Ha IEPHOBO-NMOA30JIHUCTON MHec-
yaHoOi mouBe B bpsanckoil obmactu. B 3TOM ombITe MONOKUTENbHBIH 3P(PEKT OT
puzoarpuHa Ha pone PK cocraBun 1,7 n/ra (20%), a ot ¢pnaBobakTepuna 0,8 m/ra,
YTO 3HAYUTEJIHHO MEHbBIIE, YeM B OCTAJBHBIX ONbITax. [Ipu m3ydeHum Oumompermna-
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paToB Ha (oHe ¢ a30THHIM yHoOpeHHeM MpubaBKa OT MHOKYJSLUU BO3pacTayia a0
2 n/ra (15%) ot puzoarpuna u 2,2 n/ra (16%) ot ¢praBobakTepuHa.

MaxkcuMmaibpHasi YpoKalHOCTh 3epHa siuMeHsl 0e3 MHOKYJISILUHU MoJTydeHa Ha
BBIIIEJIOYCHHOM YepHO3eMe B Mopnosuu - 19.7 m/ra u Ha JepHOBO-MOA30JIUCTON
mouBe B CMoaeHckoM obmactu - 19.8 m/ra.

Tabnuya 2.28. AGCONIOTHBIE U OTHOCUTENBHBIC IPUOABKU YPOXKaHHOCTH 3epHA STUMEHS
OT MHOKYJIAIMH Ha Pa3IHYHbIX TUIAX 1Moy PP

Ne Puzoarpun (PA) D. repuH (PB) Ip a oT N
onbiTa | Ha dhone PK Ha ¢pone NPK | Ha ¢one PK Ha ¢pone NPK
wra % u/ra % wra % /ra % n/ra %
1 1,7 20 2,0 15 0,8 10 2,2 16 4,6 53
2 6,6 35 5,0 22 5,4 28 3,8 16 3,9 20
3 - - - E 2,6 25 3,5 28 1,9 18
4 3,8 36 4,8 27 3,3 31 4,1 23 5,5 45
5 2,4 20 2,9 18 3,6 30 2,8 17 4,2 35
6 2,0 1 0,8 4 2,1 11 - - 2,4 13
7 4,8 24 6,0 29 5,4 27 6,4 31 0,7 4

ITpu npumenenuu ¢raBobdakTepuHa MaKCHUMallbHasi NpubOaBKa ypoxaiiHOCTH
3epHa - 30-31% x PK-cdony nmomydyena Ha A€pHOBO-TOJ30JIUCTOHN TAXKEIOCYTIIH-
HHUCTOW M JIETKOCYTJIMHHCTON mouBaXx B MockoBckoil u VBaHOBCKO# oOnactsx,
puzoarpun Haubonee >pdexTuBeH B VBanoBckoit m CmoneHckod 061. 35-36%
COOTBETCTBEHHO.

Ha ¢one ¢ BHeceHuem a3oTHOro yaoOpeHHs ypoxaiHOCTh B BapuaHTe 0e3
WHOKYIAIIMU Obllla MUHUMaJIbHOU B bpsHckoit obnactu u Pecnmybnuke Mapuii On
13.3 u 12.2n/ra coOTBETCTBEHHO, MakcuMainbHOM 23.1m/ra - B CMOJIEHCKOI 00-
nactu. DPPeKTUBHOCTH OMOMpenapaToB Ha a30THOM (OHE MHHHMMAaIbHA MOJTyUYCHA
B OMNBITax, IPOBOAMBIIMXCSA Ha IMecyaHO mouBe B bpsHckoil 006a. pu3oarpun
(Pseudamonas wmamm 204) - 2,0 w/ra (15%), dbnaBoGakrepun (wmamm L30) -
2,2 w/ra (16%). Makcumanbublii 3ppekT oT 060MX HmpemnapaTtoB IOJyYeH Ha dep-
HO3€Me BhIIIENO4eHHOM B Mopaosuu - 29 u 31%.

Hu B ogHOM W3 ONEITOB HE OTMEUYEHO OTPHIATENBHOTO IEHCTBHS Ipenapa-
TOB Ha ypOKalHOCTH 3epHa.

Ha maccy no0GouHOH mnpoaykuuu - cojoMbl OakTepHajbHble IpenapaThl
NEWCTBYIOT TaK e, KaKk Ha ypoKalHOCTh 3epHa. MUHHMAaIBHBIH cO0p conmoMbl 0e3
NpenapaTroB IOJTydYeH Ha IEPHOBO-MOA30JHCTOH mouBe B bpsHckoil 061. m pec-
nyonuke Mapuit On - 12,7 u 9,7 u/ra coorBeTcTBeHHO. JleiicTBue ¢raBobakTepu-

125



Ha W pH30arpHHa Ha 00OHMX (OHAX B ITUX OMBITaX TaKXKe OBLIO MHHUMAJBHBIM.
[Ipu BHeceHMM a30THOTO yJOOpeHUs MaKCHMAalbHEIH 3QQeKT oT pH3oarpuHa OT-
MEUYEH Ha JEePHOBO-TIOA30JHCTON MouBe B MBaHOBCKOW oOmacTh u cocTaBma 11
n/ra unn 38%.

MaxkcumanbHEI c60p comombl Ha ¢poHe PK Obl1 B ombITax, MpoBEeIEHHBIX B
CMorneHckol 0o0n. u B pecnyosuke Mopaosus. Ee aOconroTHbe NMPUOABKU OT
uHoKynsuuu - 6,8 u 5,7 u/ra na ¢one PK okazamuch HamOONbLIMMH B TeX Ke
omnbITax, a Ha ¢poHe NPK - B pecmybnuke Mopaosus u MBaHOBCKO# 00nacTu.

Ha oboux ¢ponax MuHepanbHBIX yOOOpEHHI B HEKOTOPHIX OMBITaX HaOIIO1a-
Joch cinaboe MOBBIMICHHE NOJIH 3e€pHA B 00meld Omomacce pacTeHHi B (asy moi-
HO# cmenoctu (tabn. 2.29) mpH HCHONB30BAHMM PU30arpvHAa; B TO XK€ BpEMs B
JPYTHUX OMBITAX 3TOT MHpemnapaT HECKOJIbKO CHHXKAN XO3SHCTBEHHBIH K03 duiu-
SHT.

Taonuya 2.29. VizmeneHne X03sHCTBEHHOTO KO (HUIMEHTa B 3aBUCUMOCTH
OT MHOKYJISIMK CEMSH SYMEHs Ha Pa3jIMYHbIX THIAX [10YB

Ne Bapuant
OIIbITA PK PK+PA |PK+®b| NIPK | NIPK + | NIPK + | N2PK
PA Db

1 0,41 0,42 0,40 0,48 0,46 0,48 0,46
2 0,43 0,44 0,44 0,42 0,43 0,42 0,40
3 0,48 , 0,51 0,53 : 0,51 0,52
4 0,39 0,38 0,38 0,38 0,36 0,35 0,36
5 0,55 0,54 0,53 0,55 0,54 0,55 0,54
6 0,45 0,45 0,44 0,45 - 0,44 0,44
7 0,43 0,38 0,39 0,40 0,38 0,38 0,39

Ha nepnoBo-moa3onuctoil mouse B MBaHOBCKOIl 001. X034HCTBEHHBIH KO3(-
(GUOHEHT MPU WHOKYJISIIIUU CEMSH OOOMMH IpenapataMu OblT HauMeHbIuM 0,35-
0,38, Torma kak B MockoBCckoi U Ps3aHcko# 00JacTAX OH MPaKTUYCCKH HE H3MeE-
HAJCA HE3aBUCHUMO OT BapuaHTa U umen 3HaueHue 0,53-0,55 B mepBoM ciayuae u
0,44-0,45 Bo BTOpOoM. B Pecmy6amke MopnoBus Ha BBIIIETOYCHHOM HYEPHO3EME
9TOT MOKa3aTeNb CHIJKAJCS IpPH NMPUMEHEHHH pH30arpuHa n (raBoOakTepwHa IO
cpaBHeHHIO ¢ ¢ponoM PK.

MuHHEMaTbHOE CONEpXKaHUE a30Ta B 3epHE 0€3 WHOKYJAIHMHU MOJIy4eHO B Mo-
ckoBckor 1,52-1,60% wu Bbpsiackoit 1,52-1,63% ob6nactsax, a MakcumanbHoe 2,04-
2,31% - B IBanoBckoi 00a. (Taba. 2.30). MunumansHoOe conepxanue N B cojiome
suMeHs Obuto Takke B MockoBckoi o0i. 0,35-0,46%, a makcumanbHoe 0,74-
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0,82% - B CMoJeHCKOH 00J1. DTH pa3iuvus, BEepOATHO, CBA3aHbl C BO3JCHCTBHEM
Ha PacTEeHUs MOYBEHHO-KJIMMATHYECKUX YCIOBUH PErHOHOB.

IIpumenenue pusoarpuHa Ha ¢oHe PK Bo Bcex ombpITax HECKOJIBKO IOBBI-
majo cojepkaHue a3zora B 3epHe. [IpM NOMOJHUTENBHOM BHECEHHH a30THOTO
ynoopenus 3¢pPexT HHOKYISAIUHU clabo coXpaHscs, OTMEUYeHa JIMIIb cliabas TeH-
JNEHIHUS yBEIHYECHUs KOHIIEHTPALUU a30Ta B 3€pHE SUYMCHS.

Taonuya 2.30. ConepxaHye a30Ta B 3€pHE M COJIOME sSTUMEHsI, % Ha CYX0€ BEIIECTBO

Ne Bapuanr

onbl PK PK + PA | PK + ®B N1PK N1PK+PA | NIPK+®B5 | N2PK
a 3ep- €0J10 3ep- €0J10 3ep- €oJ10 3ep- €0J10 3ep- €0J10 3ep- €0J10 3ep- €010
HO Ma HO Ma HO Ma HO Ma HO Ma HO Ma HO Ma

1,52 (0,53 | 1,55 | 0,60 | 1,57 | 0,64 | 1,61 | 0,69 | 1,61 | 0,71 | 1,63 | 0,71 | 1,66 | 0,74
1,98 | 0,74 | 2,21 | 0,80 | 2,09 | 0,78 | 2,12 | 0,78 | 2,40 | 0,82 | 2,30 | 0,79 | 2,30 | 0,81
2,04 | 0,48 - - 2,13 | 0,50 | 2,31 | 0,64 . - 2,26 | 0,64 | 2,60 | 0,76
2,13 | 0,77 | 2,32 | 0,88 | 2,28 | 0,88 | 2,58 | 0,98 | 2,76 | 1,00 | 2,77 | 0,98 | 2,69 | 1,04
1,52 | 0,41 | 1,58 | 0,35 | 1,56 | 0,46 | 1,57 | 0,45 | 1,56 | 0,38 | 1,60 | 0,45 | 1,64 | 0,44
1,771 0,72 | 1,85 | 0,77 | 1,84 | 0,79 | 1,90 | 0,76 | 1,93 | 0,82 . - 1,98 | 0,80
2,12 | 0,54 | 2,20 | 0,54 | 2,27 | 0,56 | 2,19 | 0,55 | 2,34 | 0,56 | 2,30 | 0,54 | 2,32 | 0,60

NN R W N -

Ha o0oux ¢onax MUHEpadbHBIX yJOOpEHUN HAOJNIOAATOCHh KAaK MOJOXKHUTEIb-
HOe, TaK M OTpHIaTeNbHOE JAeiicTBUE pU30arpHHa Ha COolep’KaHUEe a30Ta B 1Mo6ou-
HOU mponykuuu. Biausuue ¢raBobakTepuHa Ha colaepkaHue a3ora B 3epHe Ha PK-
(¢oHe BO BCexX OMBITAX OBIIO MOJOXHTENBHBIM, a Ha (poHe NPK neiictBue 3TOTO
npenapara HeyCTOHYHMBO: OT MOJOXHUTEIBHOro 0 oTpuuarenbHoro. ConepxaHue
a30Ta B COJIOME IIPU UCIIOJIb30BaHUU 3TOro mnpemnaparta Ha PK- ¢oHe mosslmanocs,
a Ha ¢poHe NPK monyuen HeycTOHYUBBINA O peruoHaM 3G (eKT.

2.1.2. sIpoBas mumeHUNna

SpoBas muueHuLa SABIAETCS Belylied NMPOJOBOJBCBEHHOM KYyJIbTYpoH M mO-
Jyd4eHHEe CTaOMIBHBIX ypO’KaeB 3€pHA, COOTBETCTBYIONIET0 IOKA3aTeNIsIM KadecTBa
st xynebomeueHns sSBISETCS BaKHEHIIeH 3amadell ceabX03TOBApPONPOM3BOAMTE-
aeit. Cpean (GakTopoB, ONpeNCNSAIOMMX ypOXaiHHOCTh M KadecTBa 3epHA SPOBOMH
MIIEHUIIBl, BakHelIlee 3HAaYeHUE NPHUHAIIEKHUT UCIOIB30BAHUIO a30THOIO yJ00-
penusa. CokpalleHHe IPUMEHEHHS MUHEPAJIbHBIX yJOOpEHUI NPUBOTUT K CHUXKE-
HHUIO YPOXaMHOCTM M yXyJUIEHUIO KadyecTBa 3€pHa. B CBA3M C 3TUM BO3HHKIA
mpobyieMa MOMCKAa HOBBIX JOMOJIHUTENbHBIX HCTOYHHKOB a30THOTO HUTAHHUSA pac-
TEHHUH, cpeJu KOTOPHIX MOXET OBITh HCIOJB30BAaHBI OHMOIpENapaThl KOMIIJIEKCHO-
ro IEeNCTBHS.
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Jlnst omeHKH neicTBHS OMONpenapaToB KOMINIEKCHOTO NEHCTBHS Ha SIPOBYIO
nueHuny copra Cumb6upka moneBoit ombiT mpoBonuiu B IICK «Uesep VYikapa»
Cepuypckoro paiiona PecmyOnukum Mapuit On Ha OepHOBO-CIa00MOA30IHCTOM
cpenHecyrnuHUCTOM mouBe [beparukos, 2002].

MuHepanbHEIE YJOOpeHUsT Kak B OTJEIbHBIE TOJBI, TaK B CPEJHEM 3a YEThI-
pe roja MOBBHILATH 3€PHOBYIO NPOAYKTHBHOCTH SPOBOH IIIEHHIBI, KOTOpas B
3HAUYNTEIbHOW CTENEHM 3aBUCENAa OT METEOPONOTHYECKHX YCIOBHH BEreTalUOH-
Horo mepuonaa. IIpu JOCTaTOYHOM KONHYECTBE OCAJKOB B MEPBOH IOJIOBUHE BeTre-
TalHOHHOTO TIepuona mnpubaBka ypoxkas ot P60K60 cocraBuma 2,6 1/ra, ot
N30P60K60 - 7,6 u/ra. B ycnoBusx 3acyluinBOro BereTalnoHHOro nepuoaa 1998
u 1999 rr. poct ypoxainoctu ot P60K60 cocrasun 0,2-0,3 m/ra, or N30P60K60
0,7-2,2 wra. B 2000 r. mpubaBka ypoxas ot P60K60 mocturma 1,5 m/ra, or
N30P60K60 - 1,8 m/ra. B cpepnem 3a ueThipe roja yBelHYeHHE NMPOAYKTHUBHOCTH
apoBoil mmeHunsl or P60K60 cocraBunmo 1,1 m/ra. Buecenme N30 yBenunuuio
c6op 3epHa Ha 2,0 m/ra ¢ KoNeOaHUIMH, B 3aBUCHUMOCTH OT METEOYCIIOBUH BereTa-
LUOHHOTO nepuoja, ot 0,3 no 5,0 u/ra (tabn. 2.31).

WHokynsuust ceMsiH pu3oarpuHoM M (naBoOAaKTEpUHOM, a TaKKe HUX CMe-
CbI0 B cooTHOIIEHNH 1:1, cmocoOcTBOBaNa JOCTOBEPHOMY YBEJIHYCHHUIO 3€PHOBOM
MPOIYyKTUBHOCTH Ha BcexX (oHax ymoOpeHHOCcTH (Tabm. 2.31). YpokaiHOCTE 3ep-
Ha HOJyYeHa BBIIIE B TOJBI C JOCTATOYHBIM KOJIMYECTBOM OCaJKOB B IIEPBOH IO-
JOBUHE BETeTalllH, YTO CBA3aHO C JYUYLIMMHU YCIOBUSMU A Pa3BUTHS MHKPOOD-
raan3MoB [PonerHiok, 1985; Ymapos, 1986].

[IpubaBka ypoxas ot OuompemnapatoB B OmarompustHoM 1997 r. cocraBuia
Ha KOHTposbHOM ¢oHe 3,3-3,5 u/ra, Ha done P60K60 - 3,1-3,6 n/ra, a mpu MeHee
ONaronpusTHBIX JiIsi pocta pacteHuid 1998-2000 rr., cooTBercTBeHHO, 1,4-2,0 u
1,7-2,0 wra. Ilpu HegocTaTke OCagKOB B MEpPBOil MOJOBHHE BEreTAllMOHHOTO IIe-
puona 3pPpeKTUBHOCTh OMOMpenapaToB OblIa BhIIE Ha (OHE C BHECEHHEM MHUHE-
panbpHOro a3oTHOro ymobpenus. B 1998-1999 rr. mpupoct ypoxas ot 6uonpena-
patoB Ha Qonax 6e3 ynobpenuit u P60K60 cocraBun 0,9-2,0 w/ra, a Ha QoHe
N30P60K60 - 1,8-2,3 m/ra. Eme Bbime monydena mpubGaBka yposkass 3epHa OT
ouonpenapaToB Ha Gpore N3OP60K60 B roapl mpu AOCTATOYHOM KOJIHYECTBE OCAJI-
koB (1997 u 2000 rr.) - 2,6-4,6 1/ra.

D¢ QeKTHBHOCTE OTAEIBHBIX OHOmpenapaTtoB (pu3oarpuH, (IaBOOAKTEPUH) U KX
cMecH B cooTHomeHuH 1:1 Ha BceX (poHaX MHUHEpPAIbHOIO NMUTaHMs ObLIa MPAKTHYECKU
paBHOII.

Buomnpenaparsl U a30T MHHEpaNbHBIX yI0OpEHHUI paBHOIEHHO BIUSIN HA CO-
OTHOLIEHUE B ypo)kae 3epHa M COJIOMBI, X03sicTBeHHBIH Kodpdunuent (Kxo3) B
pasNuYHBIX BapHaHTaX MMeJ OJM3KHE 3HAYEHMs U MO rojaM HCClIeJOBaHUN Npak-
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THYECKH He MeHsuIcs. Mcmonbp3oBaHue OnompenapaToB Ha Bcex (OHAX yHoOpeHHH
obecneunBao ciadyo TEHACHLUIO yBEINYCHUS NOIH 3€pPHA B ypOXKae.

Tabnuya 2.31. Brusaue MUHEpaTbHBIX yA0OpeHHd 1 OHOMpenapaToB Ha ypOKaHOCTb
3epHa SIPOBOM MILICHULIBI, 1y/Ta

Bapuant Ypoxkaiinocts Cpennsist IlpudaBka oT
1997 r. |1998r. [1999r. |2000T. | p/ra +K | azora Guo- Kxo3.
KOHT- npena-
poJio para
1.Be3 yno6pennii 20,1 | 18,5 | 18,0 | 13,0 17,5 - - - 0,45
2.Puzoarpun (PA) 23,4 | 20,5 | 19,7 | 14,6 19,6 +2,1 - +2,1 0,47
3.dn1aBo6aKkTepuH 23,6 | 20,6 19,9 14,4 19,6 +2,1 - +2,1 0,47
(®B)
4.12PA+1/2®B 23,5 | 20,5 | 20,0 | 14,6 19,7 +2,2 - +2,2 0,47
5.P60K60-dpounl (d1)| 22,7 18,8 | 18,2 | 14,5 18,6 +1,1 - - 0,46
6.®1+PA 25,8 | 20,7 | 20,0 | 16,4 | 20,8 +3,3 - +2,2 0,47
7.91+®B 26,3 | 20,7 | 19,9 | 16,2 20,8 +3,3 - +2,2 0,47
8.®1+1/2PA+1/2®b | 26,2 | 20,8 | 20,2 | 16,4 | 20,9 +3,4 - +2,3 0,47
9.'O0P60K60-pon2 27,7 | 20,8 | 18,7 | 148 | 20,6 +3,1 +2,0 - 0,47
(@2)
10.02+PA 32,1 | 22,7 | 20,5 | 174 | 23,2 +5,7 +2,4 +2,6 0,50
11.02+Pb 32,3 | 23,1 | 20,6 | 17,4 | 234 +5,9 +2,6 +2,8 0,50
12.®2+1/2PA+1/2®6 | 32,3 | 22,6 | 20,8 | 17,6 | 23,3 +5,8 +2,4 +2,7 0,50
HCPos 2,12 1,51 0,93 1,10

buonpemnapaTel M MUHepalbHBIE YJOOpeHHUs oOKaszalu ciaboe BIHMSHHE Ha
3JEMEHTBl CTPYKTYPBl ypoxkas sipoBoit muieHunsl (tabdn. 2.32). IlpoayktuBHas
KYCTHCTOCTb SIPOBOM MHIICHHIBI Oblja BbIIIE B OJIATONPHUATHBIC TOABI 110 YBIAXKHE-
HHIO TOXBI 10 CPaBHEHWIO C 3acCyINIMBBEIMH. BuompemapaTsl crmocoOcTBOBaln ee
yBenudeHuto Ha ¢pone P60K60 n 6e3 ynoOpenwuii.

JunHa xonoca u crebiis B cpeiHeM 3a 4 rofa He 3aBUCENIN OT YPOBHS MHUHe-
pPaJILHOTO NHUTAaHHUS U ONPEACISUINCh METEOPOJIOrMYECKUMH YCIOBHAMHU BETETallH-
OHHOTO INepHoAa. buompenapaTsl CYMIECTBEHHO HE BIHMSJIM Ha 3TH MOKa3aTelH.
KonmuecTBO 3epeH B Kkojoce B OOJBIOIEH CTENEHHM 3aBHCENO0 OT METEOpOJOrhde-
CKHX YCJIOBHH BEreTallMOHHOTO MepHoJa, MHOKYJSLHUS CeMsH OHWompemapaTaMu
croco0CTBOBANIA YBEIMUYCHUIO KOJIMYECTBA 3ePEH B KOJIOCE.

SlpoBas mmeHuna mmena 6oxbiie mMaccy 1000 3epeH B OJarompusiTHBIE MO
METEOYCIIOBHUSAM TOJBl U 3HAYUTENBHO MEHbLIC B HeOnaronpusTHble. Bo Bce roabl
UCCIIeJIOBaHNN a30THbIE YI0OpeHHs M OuolpenapaTsl yBEIHYHUBAIH ITOT MOKa3a-
Tenb Ha 1,0-2,1 1.
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Taonuya 2.32. BnusHue MUHEPAIBbHBIX YIOOpPEHUH 1 OuompenapaToB Ha CTPYKTYPY
yposkast spoBoii muenunsl. Cpennee 3a 1997-2000 rr.

Mponyk- Jlauna Jauna 3epen B Macca 1000
BapHaHT THBHast credJs, K0JI0CAa, KoJioce, 3epeH, I

KYycTHC- CcM CcM T,

TOCTh
1 .be3 ynobpennit 1,2 56,0 5,9 27,0 38,8
2.Puzoarpun (PA) 1,3 56,8 6,2 27,7 39,8
3.0naBobakrepun (PB) 1,3 56,8 6,2 27,6 39,8
4.1/2PA+1/2db 1,3 57,6 6,2 27,7 39,6
5.P60K60-¢poul (1) 1,2 56,6 6,0 27,1 39,2
6.D1+PA 1,3 58,0 6,2 27,8 40,3
7.01+Ddb 13 58,3 6,1 28,0 40,3
8.01+1/2PA+1/2db 1,3 58,2 6,0 28,1 40,3
9.NeOP60K60-pon2 (D2) 1,3 58,1 6,0 26,7 39,9
10.02+PA 1,3 60,2 6,3 27,7 41,1
11.®2+dDb 1,3 59,7 6,4 28,0 40,9
12.02+1/2PA+1/2db 1,3 59,8 6,3 28,1 41,2

CopnepxaHue CHIpOTO OelKa M CHIPOH KJICHKOBHUHBEI B 3€pHE SPOBON MIIECHHU
bl 3aBHCEJIO OT MOTOJHBIX YCIOBHIl BEreTallMOHHOTO IIEpPHOJa, a30THOTO ynobpe
HUS ¥ IPUMEHCHHUs Ouonpenapatos (tabm. 2.33).

Tabnuya 2.33. Brusare MUHEPaIbHBIX YIOOpEHUIT N OHOIpEnapaToB Ha colepKaHne

Bapuant Cripoii 6emok Ceplpasi KJICHKOBHHA
1997 | 19981 | 1999r | 2000r | 1997r. | 1998r | 1999r | 2000 r

1.Be3 yno0pennii 9,2 14,7 | 140 | 159 | 19,6 | 29,6 | 30,6 | 30,0

2.Pusoarpun (PA) 9,5 148 | 146 | 169 | 20,0 | 30,0 | 32,2 | 30,8

3 .®aasosaxTepun 99 | 149 | 146 | 172 | 198 | 30,0 | 33,0 | 30,9
(®B)

4.1/2PA+1/2®B 9,4 149 | 144 | 172 | 20,2 | 29,8 | 32,0 | 30,9
5.P60K60-ponl (@1) | 97 14,1 145 | 16,1 | 21,0 | 28,6 | 32,5 | 31,0
6.®1+PA 10,5 14,5 14,7 16,3 | 21,7 | 29,6 | 33,0 | 31,5
7.01+®B 10,5 145 | 150 | 163 | 22,4 | 29,6 | 33,0 | 31,6

8.01+1/2PA+1/20B 10,7 | 142 | 150 | 164 | 21,7 | 30,0 | 33,0 | 314

9.bI30P60K60-¢on2 10,1 | 153 | 147 | 17,3 | 21,4 | 29,8 | 33,0 | 32,0
(®2)

10.02+PA 104 | 155 | 156 | 174 | 21,5 | 30,2 | 33,0 | 325
11.02+0B 10,5 | 155 | 156 | 17,7 | 21,6 | 30,4 | 34,0 | 324
12.02+1/2PA+1/2®0B 10,5 | 155 | 156 | 17,5 | 22,2 | 30,3 | 34,0 | 32,2
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B 1997 r. npu 61arompHATHBIX MOTOJHBIX YCIOBHIX OBLI MOJXYYEH BBICOKHI
ypoxail 3epHa ¢ HH3KHM COJAEpXKaHHEM CHIpOTO OelKa M CHIpOH KIEHKOBHMHBI, KO-
Topas KMMeJla HHU3KHME MOoKa3aTelu KadecTBa. B 3acymutmBbeix ycmoBusx 1998-1999
IT. cofep)kaHue ceIporo Oemka B 3epHe pgocturio 14,7-17,7%, celpoil KIeHKOBHHBI
29,8-34,0% npu UJK=55-75. dochopHo-KanniiHOe ynoOpeHNs Ha PTH IOKa3aTe-
nu He Bnusin. AsotHoe ynoOpenue B no3e 30 kr/ra Ha ¢pone P60K60 mossimano
cojepkaHue ChIporo Oenka B 3epHE ApoBoi mmenuns Ha 0,4-1,2% u Ha 0,2-1,0%
CEIpOH KJIeHKOBUHBI. VIHOKYIAIUS CeMsH OMOIpenapaTaMy BO BCE TOIBI HCCIENO-
BaHMH M Ha BceX (oHAX MHHEpAJIBHBIX YIOOpEHHH CIIOCOOCTBOBAlA MOBHIIICHHUIO
HaKoOIJIeHUs B 3epHe cbiporo Oenka Ha 0,3-0,9% wu ceipoil kielikoBunbl Ha 0,2-
1,4%. D¢ ¢hexTHBHOCTD M3ydaeMbIX OMONpENnapaToB, MCHOIb3YEMBIX Pa3AeNbHO H
B CMECH B IIOJIOBHHHBIX J[03aX, IO JEHCTBUIO HAa 3TH ITOKa3aTeln OblIa IMpaKTHUe-
CKH OJMHAKOBOH.

CopmepkaHHe JJIEMEHTOB B PAaCTCHUSIX OTPakaeT YCIOBHS MHHEpaJIbHOTO
NUTaHUs B TEPUOJ BereTaluu. B mepuoj Bererauuu cojepKaHue a3oTa B pacTe-
HUSAX SPOBOW IMIICHHUIBI 3aBHCENIO0 OT yPOBHS a30THOTO NMUTAHUSA M NOTOJHBEIX yC-
JIOBUH BereTarMoHHOIO0 nepuona. B ¢a3y kymenus Oosee BrICOKas KOHIIEHTPAIUs
asora B pacTeHusx (2,8-3,6%) Oblia B o1 ¢ HEIOCTATKOM OCaJKOB M IMPH BBICOKOH
TeMIlepaType BO3JyXa B NEPHOJ BETETallMd, a MUHUMAajJbHAas B YCIOBHUSAX OINTH-
mamxpHOTO 1997 1. (1,34-1,80%), TOCKOJNBKY pacTeHHS (HOPMHPOBAIH OOJBIIYIO
BEreTaTHBHYI0O Maccy. [IpM BHECEHMHM MHHEpaJbHBIX yJIOOpEHHH KOHIEHTpalus
a30Ta B pacTeHHMAX HoBblmanack. B (a3sl BeIXoJa B TpyOKy U KOJOLIEHHUS COAEP-
JKaHHE a30Ta B PACTEHHSX NMPH HHOKYJIANHH CeMSH OHOIpemapaTaMH TakKXe MO-
BBIIIAJTIOCH.

dochopHo-KanuitHoe ymaOOpeHHs yBEIWYHBAIH cojepkaHue ¢ocdopa B
3epre Ha 0,05%, B comome Ha 0,02% u B comome K,0 Ha 0,08%. Ha comepkanue
K,0 B 3epHe MHHepanbHBIE YOOoOpeHUs He BIMSUIM. VHOKYJISAIUSA CEeMSH accolHa-
THBHBIMH JAHMa30Tpod)aMH B CPEJHEM 3a YeThIpe TojJa HCCIEeIOBAaHUIl yBeaMdmia
conepxanue azora B 3epHe Ha 0,06-0,11%, B conome Ha 0,04-0,05% u xanus B co-
nome Ha 0,05-0,07%. Ha comepxanue gocdopa B 3epHe 1 coloOMe U Kallus B 3epHE
OuomnpenapaThsl HE BJIHSIIH.

Ha wepHOo3eme B YIBSHOBCKOH 0O0J. ypOXXaWHOCTH SPOBOIl NIICHUIBI B pe-
3yJIbTaTe MHOKYJISIIMKM CEeMSH IpernapaTaMH KOMIUIEKCHOTO JeHCTBHs Bo3pacTaia B
cpennem Ha 1,3-3,3 wra (5,7-14,5%) [Hukurtun, 2002] [ToBeimieHne ypoxxaiHOCTH
05110 00yCIIOBIEHO M3MEHEHHEM 3JIEMEHTOB CTPYKTYPBI YpOXKas: MPH NPUMEHEHHH
OmompenapaToB yBEJIUTHIOCH KOJHYECTBO cTeOneil Ha 6,3-52 w/M’, HabIIOAaNach
TeHACHIUA Bo3pacTtanus Macchl 1000 3epen. [IpumeHeHnne GuonpenapaTtoB Crnoco0-
CTBOBAJIO MOBBIMEHUIO Ha 1,5 - 9,6% CTEKIOBUIHOCTH 3€pHA.
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B omnbite A.B.IlackinkoBa (2002) Ha AepHOBO-MOA30JUCTON CpeaHECYTIIH-
HHUCTOHN IOYBE YPOKANHHOCTH 3epHa SPOBON MIIeHUIbl copTa MpruHa usmMeHsnach
B 3aBHCHMOCTH OT THJAPOTEPMHUYECKHUX YCIOBHH BETeTallMOHHEIX MEpHONOB (TabIi.
2.34).

Taonuya 2.34. YpoxxaltHOCTh U cofepkaHue Oelika B 3epHE SAPOBOH IMIIEHHUIIBI

Bapuant VYpoxaiitocTp, 1/ra CeIpoii 6en0k B 3epHE, %
1996 r. | 1997 r. | 1998 r. | cpean. | 1996 r. | 1997 r. | 1998 r. | cpeaH.
P45K60-don (@) 29,6 | 29,2 7,5 22,1 9,2 9,6 13,1 10,6
@-+puzoarpun 31,2 | 26,9 12,8 | 23,6 8,6 8,8 13,6 10,3
@+bI30 33,8 | 40,2 149 | 29,6 10,0 10,3 13,4 11,2
®+bI30+puzoarpuu 329 | 394 | 132 | 285 10,1 10,0 | 134 11,2
0+N60 359 | 49,9 16,0 | 33,9 10,7 | 12,1 14,5 12,4

HCPys 2,6 2,7 3,7 2,8 - - - -

I

B oTHOcuTensHO GnaronmpuATHBIE 1O yBIaxHeHHUIO roasl (1996 u 1997 rr.)
CpelHss ypoKallHOCTh 3epHa Mo ombITy coctaBmia 32,7 u 37,1 m/ra cOOTBETCT-
BEHHO. B 3TH xe rojabl Ipn MHOKYJISIUH CEMSH MIICHUIBI PU30arpUHOM Ha (OHE
0e3 BHeceHHs a3oTa U npu BHeceHnn N30 He HaOmOganach CymecTBEHHBIX H3Me-
HEHHUH BENMYMHBI ypoO)Kas, HO JOBOJBHO YETKO MPOSBUIACH TEHACHIUSA K CHUXKE-
HHUIO coJepkaHus Oelka B 3epHE B BapHaHTe 03 BHECEHUS a30THBIX YIOOpPEHHIl.
B To xe Bpems Ha ¢doHe nomoceBHoro BHeceHHs N30 oOpaborka cemsH Pusoar-
pPUHOM He OKasbIBajla CYNIECTBEHHOTO BIIMSHHUS Ha cojepkaHHe Oenka B 3epHe. B
roJ ¢ HEJOCTAaTKOM BIIaTH B NEPHOJ: IIOCEB - KyNICHHE M M30BITOYHEIM yBIIa)KHE-
HHEM B nepuoj GopMHpOBaHUS M HaJTHBa 3epHA MOJydeHA caMas HHU3Kas ypoxaii-
HocTh (12,9 m/ra) 3a Bce roasl mpoBeneHHs mosieBoro omeita. [Ipu atom B 1998 1.
OT MHOKYJSALMHM ceMsH OuompenaparoM Ha ¢oHe 0e3 BHECEHHS a30THOTO ynoope-
HUS MOJY4YeHa CyIIeCTBEHHAs mpubaBKa ypoxas U OTMEUYCHA TEHJEHIMS K MOBBI-
HNICHUIO COJACpKaHus Oejka B 3epHe, a Ha ¢poHe N30 ¢ MHOKYJISAIUEH CeMsH, KaK U
B NpeABIAyNnue Trojbl, He OTMEUYEHO JOCTOBEpPHOH NpHOABKH yposkas 3epHa U IO-
BBIIICHUS €T0 OEITKOBOCTH.

TakuMm 00pa3oM, MHOKYISIUSA CEMSH SPOBOIl HMIICHUIBl PU30arpHHOM IIpH
BO3JEIBIBAHUHM €€ II0 IUIacTy KIeBepa AaeT CYMECTBEHHYIO NpHOaBKy ypoxKas
3epHa M IIOBBIIIACT €ro OEJIKOBOCTh TOJNBKO Ha (oHe 0Oe3 BHECEHHMA a30THOTO
yZ0OpeHHUs U B TOJbl ¢ HEOJArONPUATHBIM THJIPOTEPMUUYECKUM PEXKHUMOM B HEpHU-
oXx Beretanuu. BeposTHO, HEAPPEKTHBHOCTH MHOKYJSIUU CeMsH OHMompenapaTtoM
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CBsSi3aHA C BBICOKMM COJEpKaHHEM MOCTYNHOTO a30Ta B MOYBE, OCTaBIsAEMOTO
HNpEeANIeCTBeHHUKOM, TaK KakK IIPH BBICOKOM COAEp)KaHUM a30Ta B IIOYBE HHTCH-
CHBHOCTh Iponecca a3oTQUKCAUM Yy 3JIaKOBBIX PAcCTEHHUIl pe3KO CHMXKaeTcs.
Henb3s uckiarodaTh U TO 0OCTOATENBCTBO, YTO CEIEKIHS B MOBBILICHUH OT3BIBYHU-
BOCTH Ha a30THBIC yAOOpEHUs MpHBEJa HE TOJIBKO K OCIa0IeHUI0, HO U MOTepe nis
-cmocoOHOCTH (TEHOTUNMHUYECKUX CBOWCTB pPacTeHUH, CHOCOOCTBYIOIIHX B3aUMO-
NefiCTBHIO ¢ MUKPOOPTaHU3MaMH) COBPEMEHHBIX copToB [Rennie, 1981].

IIpn ucnons3oBanum Omompemapara Ha (oHe Oe3 a3oTa HabJNIOAATaACh TEH-
IeHOHs K yBelndeHUio cbopa coimoMsl B aBa (1996 m 1998 rr.) u3 Tpex jeT u BO
BCE TOJBI - TEHJCHIHS K €ro CHIKeHU Ha ¢pore N30 (tadn. 2.35).

Tabnuya 2.35. Coop cOJIOMBI IPOBOY MIIIEHUIIBI, COIEPKAHKE a30Ta B HEH, BEIHOC a30Ta
HaI3eMHON Ouomaccoii, Bennunaa Kxo3. u azornoro unaekca. Cpennee 3a 3 roga

Céop Conep:xa- BeiHOC a30Ta, Kr/ra

coJj1o- HHE a3oTa Kxo3 A30THBIH
Bapunant 3epHo +

MBI, B, cojiome, | 3epHO coomMa conoma HHAEKC

wra
P45K60-don (®) | 30,5 0,57 413 17,4 58,7 |0,42 0,70
®-+pusoarpun 33,7 0,64 42,7 21,6 64,3 0,41 0,66
®+100 40,2 0,61 58,3 | 245 828 |042 0,70
®+I00+pu3oarpun 38,8 0,67 55,9 26,0 81,9 0,42 0,68
®+U60 47,3 0,69 73,9 32,6 106,5 | 0,42 0,69

IIpu sTOoM KO3PUIKEHT XO03sAWCTBEHHOW d(dexkTuBHOCTH (HOTOCHHTE3A
(Kx03.), noka3pIBalOLINi 1010 3epHa B 001Ieil Ouomacce, CyleCTBEHHO HE HU3Me-
Hscs. [lon nelicTBHeM MHOKYJISHTa OTHOCHTEIBHOE COJep)KaHHe o0IIero a3ora B
COJIOME IIOBBIIIANOCH BO BCE I'OJbl U Ha 00OMX YPOBHSAX a30THOTO IIMTAHUS, 4TO, B
KOHEYHOM HTOre, MPHUBEJIO K YBEIMYCHHIO BBIHOCA a30Ta COJIOMOM MO CPaBHEHHUIO
¢ ¢onom PK. To ecTs mpu MHOKYJISIMH CEeMSH BO3pacTaHHE BBIHOCA a30Ta HETO-
BApHOI 4YacTbIO ypoikas IIJIO B OCHOBHOM 3a CUET YBEJIIMYEHHS COAEpPIKAHUS 00-
IIEro a3oTa B COJIOME, YTO, B KOHEYHOM HTOIE, NPHUBEIO K CHHIKEHHIO a30THOTO
MHJIEKCa, IOKa3bIBAIOLIETO JOJI0 a30Ta 3epHa B €ro oOuieM BBIHOCE HAJI3eMHOIt
6uomaccoii. [lonydeHHbIe TaHHBIE CBUAETENBCTBYIOT O TOM, YTO IIPH HHOKYJISLIHH
ceMsH sipoBoil mmenunsl Ha PK-poHe u nmpu BHeceHun HHU3KOIT 03Bl a3zota (N30)
HECUMOHOTHYECKUMH a30T B OCHOBHOM JIOKQJIM3YETCS B HETOBApHOIl yacTH ypo-
Kasl.

B3alMOOTHOIIEHHUIO BBICIIETO PACTEHUS ¥ MHUKPOOPTraHH3MOB IIPUHAICIKHUT
CYIIeCTBEHHasi posib B 00pa3oBaHMU U (QYHKUHOHHUPOBAHUH pusochepHoil acco-
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LHUaId, TOCKOJBKY IJs a30TPUKcanuu AHa30Tpody TpedyeTcs HPHUTOK YIIIEBO-
JI0B, BhIIENsieMEIX pacteHueM. C Ipyroil cTOpoHBI, KOIHYECTBO (HPOTOACCHMHUISH-
TOB, MOCTYNAIOMHUX C KOPHEBBIMH BBIJICJICHUSIMH, 3aBUCUT OT aKTHBHOCTU (OTO-
cuHTe3a pacTeHus. OH B CBOIO OYepenb, CBSI3aH C Pa3BUTHEM JTHCTOBOW MOBEPXHO-
CTH, HaJIMYUEM B IOYBE JOCTYNHBIX (HOPM a30Ta, CHaOKEHHEM pacTeHHUH BIaroi u
psnom apyrux ¢akropoB [Boakoron, 1998].

C 1enbi0 BBISBICHHS POJIM PACTCHHH B (YHKIIMOHHMPOBAHUH ACCOLMATHBHOM
CHCTEMBI NMPOBOAUIN MeKoAeNssHOUHbIH onbiT [Cepranues, 1998, 3aBanun, Cera-
nues, 2000] Ha 1epHOBO-MOA30JUCTON CPEAHECYTIIMHUCTON MOYBE C arpoOXHMMHUYe-
CKMMH IIOKa3aTeNsIMH, XapaKTepHBIMU a1 HedepHo3eMHOH 30HBI, C IBYMS COp-
TaMH sipoBod mmeHusl Wpruna u [Ipuokckasi, OTHOCSIIUMCS COOTBETCTBEHHO K
PAa3HOBUIHOCTAM MHJIBTYPYM M JioTecieHc. [lepBriii copT Oosiee CKOpOCHENbIi u
crocoOeH HakammBaTh Oomnbpmie Oenka. [lockonbKy GyHKIMOHUPOBAHNE a30TPUK-
CUpYIOLIEH CHCTEMBI OIpejaeNseTcs B3aUMOJIEHCTBHEM pAacTeHHS C MHKpoopra-
HU3MOM, IJIA BBIABJICHHSA POJIUM PACTCHUSA, MOCEBLI ﬂpOBOﬁ IMIICHHU I bI 06pa6aTmBa—
nu (U3MONOTHYECKN aKTHUBHBIMHU BemecTBamMu (PAB), obecrmeunBammUMHU MPO-
JUICHHE WJIH YKOpauyMBaHHE BETETAllMOHHOTO IEpHOoJa, TO €CTh MOJEIHPOBAIHU
pa3Mephl BO3MOXHOI'O KOJIMYECTBAa KOPHEBBbIX BblAeiaeHui. 13 ®AB ucnons3ona-
U KaMmmosaH-M, mpemapat 35b-1 (apaxuIoHOBas KHCIOTa) U rymar Hatpus. [lpe-
mapat 31b6-1 ob0magaeT MHOTOGYHKIMOHAIBHBIM JEHCTBHEM Ha PAaCTEHHS, ABIAET-
Csl BBICOKOD((EKTHBHBIM CPEACTBOM IS CTUMYJSIHMH POCTAa M OOJIe3HEYCTOHYH-
BOCTHU pacTeHHil. ['ymaT HaTpus XapakTepusyeTcs BBICOKOH POCTOCTHUMYJIUPYIO-
meil aKTUBHOCTBIO, CIOCO0OCH YINMHATH mepuoxa Beretanuu. KammosaH-M, oTHO-
camuiicsa Kk stuneHnpoayunesraM [IIpycaxosa, 1985] ykopauuBaeT mepuon Berera-
LMK pacTeHHMH Ha 3-5 CyTOK, paHbIleé HACTyNaeT IOoJHas cuenocTts 3epHa. OOpa-
00TKy pacTeHHUIl MPOBOJMIM T'yMaTOM HAaTpHs U MpenapaTtoMm 37b-1 B Hauajze Mo-
JOYHOIl CHEeNOCTH, KaMII03aHOM-M - B KOHIIE MOJIOYHOH CHENOCTH, T.€. B NMEPHUON
MaKCHUMaJbHOTO (GYHKIHOHMpPOBaHHA (oroaccummisnunonHoro ammnapata [lllese-
nyxa, 1992]. IloronHsle yciaoBus BeTeTalMOHHOTO nepuona 1996 r. Obuam TUNHY-
HBIMH 1711 MOCKOBCKOH 001., a B 1997 1. B Havalle U B KOHIIE BETE€TAllUH PACTCHHI
HMeJ MeCTO AehUIUT aTMOC(EpPHBIX OCaaKOB.

He3aBucHMO OT MHOTOMHBIX YCIOBHUM, 3€pHOBas MPOAYKTHBHOCTH COPTOB
SIPOBOH NMIICHHIBI U APyTHE IOKa3aTelIu B 00a rojga ObUIM OTHOCHTENIBHO OJIHM3KH-
MH, YTO MO3BOJISET pacCMaTPUBATh UX B CPEJHEM 3a ABa roja. 3epHOBas MPOAYK-
THBHOCTb 000MX copTOoB Ha (oHe Oe3 mcmombpzoBaHuss ®AB nmocrtoBepHO BO3pac-
Taja NMpU WHOKYJSIIUM PU30arpHHOM, HpH 3TOM HpubaBKa ypoxkaifHOCTH y copTa
Hpruna Oblna 3HAYUTENBHO O0JbINe, yeM y copra [Ipuokckas. Hapsay ¢ yBemauue-
HHUEM OCHOBHOW MPOAYKIMH OT pH30arprHa BO3pacTal Takke cOOp COJIOMBI, OJ-
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HaKo, B 00meOHOoTOrnYecKoM ypo)XKae yBENMYMBAIach MO 3€pHA, UTO CBHUAE-
TEIBCTBYET 00 YIyYIIEHWH AOHApPHO-aKIENTOPHBIX OTHomeHHH [3aBammu, Kan-
nayposa, YepHoBa, 1997]. IlpumeneHue Ouonpenapara He 0Ka3auao JOCTOBEPHOTO
BIUSHUSA Ha KOHIIEHTPALMIO a30Ta B 3€pHE, OJHAKO BCIEACTBHE Ooyiee BBICOKOI
IPOAYKTUBHOCTH INPH HHOKYISAIHH BBIHOC a30Ta ypO)KaeM 3€pPHAa U COJIOMBI BO3-
pacTayl 0 CPaBHEHHIO C KOHTPOJBHBIM (oHOM (Tadiu. 2.36).

Taonuya 2.36. Bnusnue nna3oTpodoB Ha pacTeHUs SIPOBON MATKON HINCHUIIE]
COop 3epHa, /M Cpennee 3a 2 rona
Bapuant 1996 r. | 1997 r. |cpennmii | Kxo3 Nb Nb N un-
3epHe, | YPoikKkae, JIeKe
% /M’
Hpruna
HGOPK-gon 1 (P1) 203 197 200 0,40 2,42 7,6 0,46
@1+rymar Harpus 297 365 331 0,51 2,56 11,1 0,48
OHYIH 184 182 183 0,33 2,63 7,8 0,46
®1+Kkamnasan 134 180 157 0,35 2,60 6,6 0,46
KoOPK+piarpus- | 387 372 380 0,46 2,42 11,8 0,47
dou 2 (®2)
®2+rymar HaTpust 252 369 310 0,46 2,39 10,8 0,46
D2+3715-1 244 353 296 0,48 2,39 10,0 0,48
®2+ramnazan 142 158 150 0,35 2,42 6,5 0,46
IIpuokckas
N60PK”ohl (®1) 257 263 260 0,42 2,25 10,1 0,47
@1+rymar HaTpus 289 312 300 0,44 2,30 10,8 0,47
OHIYTH 325 280 302 0,46 2,29 11,6 0,47
@1+kamnasan 301 268 284 0,42 2,17 10,2 0,46
bIOOPK+pnzarpun- 276 290 283 0,46 2,11 11,3 0,47
dou 2 (D2)
®2+rymar HaTpus 260 295 278 0,38 2,18 9,8 0,46
P2+31b-1 245 264 254 0,44 2,14 8,7 0,46
®2+xamnazan 277 315 296 0,46 2,13 9,8 0,48
P,% 3,0 0,8 2,0
HCPys copt 6 2 4
HCPo; don nuranus 7 2 4
HCPy;s ®AB 8 3 5

O6paboTrka moceBoB D®AB wu3MeHANa NPOAYKTHUBHOCTH M HCIOJIb30BAaHUE
a3oTa pacTeHUsAMH. ['yMaT HaTpus CIOCOOCTBOBAJ CYIICCTBEHHOMY yBEIHYCHHIO
cOopa 3epHa, MOBBILICHUIO €ro A0JH B 001[e0HOIOrHYeCKOM ypoxkae U moTpedie-
HHUIO PaCTEHUSMH a30Ta. VICIIONB30BaHUE HTOr0 mIpenapara Ha (poHE WHOKYJISALHH

135



He obecrmevmno MOJIOKHUTENbHO 3P ¢eKTa Mo BCeM H3ydaeMBIM ITOKa3aTelsMm. Be-
pPOSITHO, CBSI3aHO 3TO C T€M, YTO I'yMaT HaTpus, obianas BBICOKO3((EKTUBHBIMU
CTUMYJHUPYIOIIUMH CBOHCTBAaMU M YBEIMYUBAIOIIMM Beretaunuio pacreHuil [P3aes
u ap., 1989] obecneunn MHTEHCUBHOE (YHKIMOHMPOBAHHE (OTOACCUMHUIAIHOH-
HOTO ammapara, NPOAYKTH KOTOPOro B OOJbHIEll CTENeHM HCIOIb30BAJINCh Ha
dbopMHpOBaHUE HAJ3E€MHOI Macchl SPOBOW IMUICHHIIBI M, BO3MOXXHO, MEHbIIAs UX
J0JI TOCTyNajga B KOPHEBBIE BBIACIEHUA. B OonblIeil cTemeHHM 3TO BBIPAKEHO Y
ckopocmenoro copra Mpruna, y Ilpnokckoif ¢ Oomee ATUTETbHBIM BEreTal[HOH-
HBIM TI€PHOAOM, NPHMEHEHHE rymMaTa HaTpus Ha (GOHE HHOKYJSIUU B MEHbIIEH
CTeNeH! OTPA3HJIOCh HA MPOAYKTHBHOCTH MIIECHUIIBI.

ITpu wcmonap30BaHUM Tpenapara 37b |, 00Jaalomero BHICOKOW POCTOCTH-
MyJNHPYIOIIe# aKTHBHOCTHIO W MOBBIMIAIONIEI0 YCTOWYUBOCTh pacTeHHUU K Ooies-
HSIM, Y CKOPOCIIEJIOTO BBICOKOOEIKOBUCTOTO copTa Mpruna cHmxancs c6op 3epHa
u ero nois B o0meOnoIornieckoM yposkae, a Takxke BBIHOC a3ora. Y copra [Ipu-
OKCKasl, UMeoero 0ojee JIUTENbHBIM BEreTallMOHHBIH NEPHOA, ITOT Mpenapar
CIIOCOOCTBOBAT NMOBBIIICHUIO 36pPHOBOI MPOAYKTHBHOCTH M AOJHU 3€pHA MO CPaB-
Henno ¢ ¢ornom NPK. O6paboTka MHOKYJIHPOBAaHHBIX pacTeHHWH copra Mpruna
mpenaparom 31b -1 ofecrneyunsia CymECTBEHHOE BO3pacTaHHE 3EPHOBOM MpPOAYK-
THUBHOCTH U NOTpeOJICHHE a30Ta 10 CPAaBHEHHUIO C HEMHOKYJIMPOBAHHBIM (OHOM, Y
IMpuoxckoit 3To He uMeT Mecta. ClaemoBaTenbHO, NMPHU YAIWHEHHH HEPHOTA Bere-
Tanuu 3a cuerT npuMeHeHHs OAB WHOKYyNIHpPOBAaHHEIE PACTEHHS CKOPOCIEIOTO
copra B OOJBIICH CTENEHH MCIONB3YIOT a30T, (UKCHPOBAHHBIA pHU30CHEPHBIMU
MHUKPOOpPraHU3MaMH.

Kammnozan-M, o0nagaromuii CBOHCTBOM YyKOpPAaYMBAHUS BETETALMOHHOTO
nepuoja, y ckopocuenoro copra MpruHa kak Ha (oHe MHOKYJISIWH, Tak U O0e3 Hee
CIoCOOCTBOBAJ CHIDKCHHIO ypPOXAHOCTH SpPOBOW NIIEHHWIBI M BBIHOCA a30Ta
ypoxaeMm. OTO CBUAETENBCTBYET O TOM, UYTO NPH COKPAIIEHUU IEPUOAA BETeTaIl[UI
CHMXAeTCsl aKTHBHOCTh (DYHKIMOHHPOBAHUS a30TOUKCHUPYIOMEH CHCTEMBI, YTO
OTPHILATEIHHO BJIHSET Ha MPOJYKTHUBHOCTh PACTEHUH W MOTpebJIeHHe MMHU a30Ta.
Hns copta Ilpuokckas, umeromero 0ojee AIUTENbHBI BereTallMOHHBIN MEpUOT,
COKpAIlIeHHE €ro 3a CUYeT HCIIONB30BAHUS KaMIlo3aHa-M B MEHbIIEH CTEHEHH OT-
Ppa3mIIoOCh HAa CHIDKEHHWH NPOJYKTHBHOCTU PacTeHUIl M BEIHOCE UMH a30Ta.

Takum obGpa3om, copra SPOBOH MIICHHUIBI 10 Pa3HOMY PEarupyrT Ha B3auMOJeii-
cTBUE ¢ puszochepHpiMu auasoTpodamu. Ckopocuenslii copt Vpruna myumie oT-
3BIBAETCSl Ha MHOKyIAnuWio pusoarpuHom. Ilpu ncrmons3oBanuun ®AB Bcnencteue
CTHMYJIHPOBAHUSI POCTOBBIX (DYHKIMH pPacTeHHH M MOBBHIIIEHUS UX YCTOHYHBOCTH
K 00Je3HsAM, BO3MOXHO, BO3PAcTacT aKTUBHOCTb a30TPUKCUPYIOUIEH CHCTEMBI, a
IpH yKOPauYWBAHWM BETETAlMM AKTHBHOCTH a30T(HUKcAnuu cHUxkaercs. Ha mmunu-
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HocTebOenbHOM copte [Ipuokckas, umerouiem Oonee qiauTenbHblil nepuon, PAB He
BIUSAIOT HA QYHKIMOHUPOBAHHE a30THUKCUPYIOUICH CHCTEMBI.

2.2. O3uMble 3epHOBBIE
2.2.1. O3umas poxb

Ha nepuoBo-moa3onuctoil cpennecyriauHuctoil mouse [[laceiakoB, 2002] B
oAbl MPOBEJCHHUS HMCCIECIOBAHUM, YCIOBHUS 3MMOBKH PACTCHUIl 03MMOU PXKHU COPT
Kuposckas 89 Oblnmu HeONaronpusATHBIMU M XapaKTePH30BaJIUCh BBICOKUM U THPO-
JNOJDKUTENBHBIM CHEXHBIM MOKPOBOM, YTO B COUYCTAHHHM C HEOJNATONPHUITHBIMU YC-
JOBHUSMH YBJIA)XHEHHs BECCHHE-JCTHHUX NEPHUOIOB BEreTally, IPHUBENO K MOJyde-
HUIO CPaBHUTEIBHO HHU3KOTO Ypo)kas 3epHa 03UMOiH pxu. Tak, cpemHss ypoxaii-
HocTh B 1998r. cocraBuna 15.4 w/ra, B 1999 r. - 25.4 w/ra; coaepxaHue CbIporo
Oenka B 3epHe - 14,4% u 8,3% cooTBeTcTBeHHO. B 00a roxa mpoBeJeHHs Hccie-
JIOBaHUH JAciicTBUe OMONpenapaToB Ha BEIHMYHMHY ypoXKas U COACpPIKAHUE CHIPOTO
Oenka B 3epHE O3MMOM pKH OBIIO OJMHAKOBBIM (Tabu. 2.37).

Bo3pacranue ypoBHS a30THOrO0 NMHUTAHMS 33 CUET BHECEHHUsS a30THOrO ya00-
peHUs YBEIHUYMIIO ypOXKaWHOCTD 3epHa ¢ 14.5 Ha ¢one 6e3 azora no 24.8 u/ra npu
BHeceHnn N90 npo6HOo (N60 mo moceBa + N30 Becnoii). CymecTBeHHbIe TpubaB-
KH ypoO’Kasi 3epHa 03MMOI pKH, HE3aBHCHMO OT HMHOKYISINHU CEMsH Ouompemnapa-
TaMHM, MOJYYEHBl OT BCEX MPUMEHSIEMBIX 103 a30THBIX yaoOpenuit. [Ipu ucnons3o-
BaHUHM pH3oarpuHa U ¢aaBoOaKTepHHA I HHOKYISALNUH CEMSH IOCTOBEpHBIC
npubaBKH ypoxkas MO CPAaBHCHHUIO C BapHAHTOM 03 MHOKYISLHH MOJYYEHBI MPHU
pa3ieNbHOM M COBMECTHOM HMX NPUMEHEHUHU TOJbKO Ha (oHe 0e3 a3zora M mHpu
BHeceHHH N30 mo moceBa. Ha ¢gone N60 u N90 mHOKYIAUSA CeMSH H3ydaeMBIMHU
npenaparaMd ¥ UX CMEChIO B IOJIOBHHHBIX /103aX HE NMPUBOIMIA K CYHICCTBCHHBIM
M3MCHCHHUSAM BEIHYMUHBI ypoxas. [IpubaBku 3epHa OT HHOKYISIHH CEMSH PU30ar-
puHOM U (naBoOakTepHHOM Ha (GoHe 0e3 BHECEHHS a30THBIX YNOOpEHHH H HpH
BHeceHnn N30 no moceBa ObUTH OJMHAKOBBIMU. He monydeHo HOCTOBEpHOW MpH-
0aBKHU ypoOXas OT HHOKYISALHHU CEMSH CMEChI MPENapaToB MO CPABHCHHIO C OJHU-
HapHOIl 00paboTKOH B pexkoMeHAyeMbIX nAo3ax. CrnenoBaTelbHO, Ha JAEPHOBO-
HOA30JUCTON mouBe 00a mpemapara OJNM3KH IO BIUSHHIO Ha yPOXKaWHOCTH 3€pHA
03MMOM PXH, a UX COBMECTHOE HCIOJIb30BAaHHE B MOJOBHHHBIX HOpMax obecreyu-
BAaeT TAKOW XK€ MOJOXKUTENbHBINH 2P PeKT, Kak U IpU OTACIbHON UHOKYJISALHH.

C TmoBBIIICHHEM (1)0Ha a30THOTO yno6peHH;{, HCE3aBUCHUMO OT HHOKYJIALOUHU
CCMsH MI/IKPO6HBIMI/I npenaparaMu, COACPI)KaAHUE CBIPOIO Oelka B 3€pHE BO3pacTa-
JI0. le/l HCHOJIb30BAaHUM IpenapaToB OTACJIbHO WU B CMECHU B MOJTOBUHHBIX I0-
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3aXx HalJloJajach yCTOHYMBAas TEHACHLHUS IOBBIMICHUA COJEPKaHHUS ChIpOro 0Oei-
Ka B 3epHE 03UMOH pxu (Tabm. 2.37).

Tabnuya 2.37. Bnusiaue 103 a30Ta 1 OHONpenapaToB Ha YPOXKAaHHOCTE U COAepKaHUE
Oenka B 3epHe o3uMoi pxku. Cpennee 3a 1998-1999rr.

Bapuant Jlo3a a3ora, kr/ra J.B.
[ 30 60 90(60+30)
YpoxaiHOCTh 3epHa, 1y/Ta
1. Kontpoasn 14,5 17,5 21,8 24,8
2.Puzoarpu 15,9 19,0 21,5 25,4
3.®@aaBodaknepuH 16,7 19,9 21,0 23,7
4.Puzoarpun-+daapodbakTepnn 17,3 20,2 21,8 25,2
HCP,5= 14
CeIpoii 6e10kK, %

1. KonTpous 10,8 10,4 11,0 11,9
2.Puzoarpu 10,9 10,5 10,9 12,4
3.®naBoGakuepHH 11,0 11,2 11,3 11,6
4.Puzoarpun+diaBodakTepuH 10,9 10,7 11,2 11,6

B uccnenoBanusx Mapuiickoro I'Y [Bonkos, 2003] Ha pgepHOBO-
c1a00MOI30JIUCTON CpeAHeCYTIUHUCTON nmouse B 1998 r. (taba. 2.38) Ha KOHTpO-
ne 6e3 ynoOpenus momydeno 19.6 m/ra ozumoii pxu. [Ipu BHecenun P45K60 mo-
JydeHa He3HauyuTeNbHas npubaska (+1,0 m/ra), a 6GakTepualbHbIE NpenapaTsl yBe-
AUYMIM npubaBKy yposkas Ha aToM ¢one Ha 2,2 - 2,4 w/ra.

IIpu BHecennn NPK mnpubaBka kK KOHTpOJI coctaBuia 2,1 1y/ra, or a3ota
tonpko 1,1 m/ra. IlpenmoceBHas oOpaboTka ceMsiH obomMH OMompemapaTaMH Ha
¢done N30P45K60 yBenmunia mpoayKTHBHOCTh O3UMOH pxku Ha 1,9 1m/ra, a cMech
npenapaToB- Ha 2,3 1/ra. MakcumanbHas YpPOKaWHOCTh B OIBITE B ITOM IOy
(26,8 wu/ra) mnonydeHa TMpU BECCHHEHW MOAKOPMKE O3UMOW pXH Ha (QoHe
N30P45K60. IIpubaBka ypokas OT BeCEHHEH MOJIKOPMKH a30ToM B no3e 30 kr/ra
cocraBuia 5,1 n/ra. [IpubaBka ot azora yqoOpeHUi Ha BapHaHTe ¢ NPUMEHEHUEM
pusoarpuna coctaBuiaa 0,8 1m/ra, Ha BapuaHTe ¢ (maBobaktepuHom - 0,6 1/ra u
cMecHu >TuX npenapartoB 1,0 m/ra

IIponyxTuBHOCTH 03UMOH pku B 1999 r. OblIa HECKOJIBKO HUIXKE IO CPaBHE-
HUIo ¢ 1998 r., 4TO CBs3aHO C MOTOAHBIMHU yclioBUsMHU. [IpuMeHeHue Ouosoruye-
CKMX TpEenapaToB Ha pa3in4yHbBIX (QOHAX yNOOpEHHH M B Pa3HBIX COYETAHUAX A0
MOJIOXKHUTENBHBIH pe3ynpTar, mpH 3TOM 00a OoHHM ObutH paBHOmeHHB. Ha ¢done
N30P45K60 mpubaBku oT OuompemnapatoB coctaBunu 3,9; 4,4 u 4,2 w/ra. [lpu
BHECEHHMHU a30THBIX ynoOpenuil B no3e 30 kr/ra Ha ¢poue P45K60 u obpaborke ce-
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MsAH OuompenapaTaMH yBeIHUYEHUE ypoikas 3epHa o3uMoi pxu B 1999 r. coctaBu-
1m0 3,9 - 4,4 u/ra, a mpubaBka ypoxas OT paHHeBeceHHel mogkopMku N30 Ha ¢o-
He N30P45K60 cocraBuia 3,0 m/ra, 4To paBHO3HAYHO JCHCTBUIO MHOKYIISIUU Ce-
MsiH OuompenapaTaMu.

Taoauua 2.38. COop 3epHA 03UMOM pPXKH, II/Ta

Bapuant Toxel Cpennuit

1998 | 1999 | 2000 | 2001 |3a4 roma
be3 ynobpenuit 19,6 15,3 150 | 32,1 20,5
P45K60 - don 1 20,6 16,1 159 | 33,2 21,5
®1 + puzoarpun 22,8 18,7 179 | 349 23,6
@1 + pnaBobakTepuH 23,0 18,6 17,7 | 34,7 23,5
@1 + puszoarpuntdnaBodbakrepun | 23,0 19,1 178 | 348 23,7
N30P45K60 - don 2 21,7 16,6 17,3 | 34,6 22,6
®2 + puzoarpun 23,6 19,2 | 20,9 36,9 25,5
@2 + haBobakTepuH 23,6 | 19,7 | 20,9 | 372 25,4
D2+ puzoarpun +daaBodakrepun | 24,0 19,5 | 20,6 | 36,7 25,2
N30P45K60 + N30 BecHoit 26,8 19,6 | 21,9 | 36,5 26,2
P, % 2,52 2,14 1,94 1,76 0,94
HCPos, u/ra 1,76 1,10 1,03 1,79 0,65

Tabnuya 2.39. TlpnbaBku yposkas 3epHa 03UMOH PXKU OT MUHEPAIbHBIX
yao6peHuit u 6uonpenaparos, 1/ra. Cpenxue 3a 4 rona

Bapuant K ¢ony 6e3 | O omompena- Ot a3ora
ya00penuii pata K dony yao0penus

be3 ynobpenwmii - -
P45K60 - don 1 1,0 .
@1 + puzoarpux 3,1 2,1
@1 + dnaBobakTepuH 3,0 2,0
@1 + puzoarpun+gnaBodakTeprH 32 2,2 .
N30P45K60 - o 2 2,1 - 1,1
®2 + puzoarpux 5,0 2,9 1,9
®2 + ¢uaBobakTepuH 4,9 2,8 1,9
@2+ pusoarpun +raBodbakTepuH 4,7 2,6 L5
N30P45K60 + N30 BecHoi 5,7 - 4,7

Horomusie ycmoBus 2000 r. BO BpeMs OKOHYaHHUs HaJlUBa M CO3PEBAHUSA
3epHa O3MMOW pKM OBUIM HEOIArompHATHBIMH, a BBHICOKAs TEIIO00ECIEYEeHHOCTD
BBI3BaJIa YEPE33epHUIy M IMYIUIOCTH 3epHa. [lpn HpUMEHEHWH MHHEPaTbHBIX
yno6penuit P45K60 u N30P45K60 monydeHa He3HauuTedbHas NpubaBKa 3epHA.
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I[lonkopmka o3umoif pxu N30 BecHOW NO3BONIIA MOJYYUTh MaKCHUMaJbHbIN
cpenuuit ypoxait (21,9 u/ra). [IpubGaBka yposxast 3epHa 03UMO# pxku 0T 00paboTKH
cemsH Ownompemnapatamu Ha ¢oHe P45K60 cocraBmma 1,8 - 2,0 m/ra. Ha done
N30P45K60 npumeneHue OMOIOTHYECKHX IpenapaTtoB oOecrnednsio mpudaBKy H
oT pu3oarpuHa, u ot (uaBobakTtepuHa u OHa coctaBmia 3,3 - 3,6 w/ra. Makcu-
ManbHas npubaBka kK (oHy 0e3 ymoOpeHuit momydeHa Ha ¢one N30P45K60 c
NMpUMEHEHHEM a30THOHW moaAKopMKH B mo3e 30 kr/ra- 6,9 w/ra.

VYcnosus 2001 T. 11 03UMON PKM OKa3alHCh CAMBIMH OJIAarONPUSTHBIMH 110
CpaBHEHUIO ¢ TpeMs HpeabaymumMu. CpelHss ypoKaHOCTh Ha KOHTPOJbHOM Ba-
puanTe (32,1 1/ra) Oplna B ABa pa3a BBINIE ABYX MPEIBIAYIIUX JIET HCCIEIOBAHUS.
IIpumenenne P45K60 yBenmumno ypoxkail o3umoil pxu Ha 1,1 1/ra, BHeceHHe
N30P45K60 na 2,5 n/ra u BHecenue N30P45K60 u mpumeHeHHS a30THOW MOJ-
KOpPMKHU BecHOUW Ha 4,4 n/ra.

OT npuMeHeHHs] OMOIOTrHYEeCKNX ypoxKkaifHOCTh Bo3pocia Ha 2,6 - 2,7 w/ra.

Maxkcumanbublii ypoxxail B 2001 r. moiaydeH Ha BapuaHTE ¢ MHOKYJIsLUEH
ceMsiH (paBoOaKkTEepHHOM Ha BTOPOM (OHE MUHepanbHbIX yaobpenuit (37,2 u/ra).
[IpumeneHue puzoarpuHa M CMECH pU3oarpuHa ¢ (aBoOaKTEpHHOM Ha 3TOM ¢o-
He IO03BOJIMJIO MOJYYUTH ypokahHOCTs 1m0 36,9 - 36,7 w/ra. [IpubaBka ypoxas
o3umoii pxu B 2001 roxy ot azora ynobpenuii B no3e 30 xr/ra cocraBuna 1,4 u/ra.
B To0 xe Bpems nmpubaBka ypoxkas oT O6uomnpenapatoB Ha ¢one P45K60 cocraBmma
1,5 - 1,7 wra u vHa done N30P45K60 - 2,1 -2,6 n/ra. DPPEeKTUBHOCTH MOAKOPM-
ki o3uMoii pxxu N30 oka3amoch paBHO3HAYHOW 00pabOTKe ceMsH Ouompemapara-
mu Ha ¢pone N30P45K60.

B cpennem 3a uersipe roga npumeHeHue P45K60 yBenuuuno ypoxail o3u-
Moit pxxu Ha 1,0 w/ra, a BHeceHue a3ora B 103e 30 Kr yBenuuyuio cOop 3epHa Ha
2.1 w/ra. IlonkopMKa 03UMOil pkHU a30THBIM ynoOpeHueM B mo3e 30 Kr/ra BecHOM
obecredmyia MaKCHMaJIbHYIO ypOXKallHOCTH - 26,2 1/ra, nmpubaBka ypoxas ot N30
cocraBuia 3,6 n/ra.

PocT ypoxkaiHOCTH OT NPUMEHEHUs] pU30arpvHa Ha MEPBOM MHUHEPAIbHOM
¢one cocraBun 2,1 w/ra, or ¢uaBobakrepuna uHa ¢poune P45K60 - 2,0 n/ra u Ha
¢one N30P45K60 - 2,8 n/ra. IlpumeHeHHe cMecH OaKTepHANbHBIX YyOOOpeHUN
obecneumsio npubaBky Ha ¢poHe P45K60 - 2,2 n/ra u Ha dpone N3OP45K60 - 2,6
1/ra. CienoBaTelbHO, pU3AarpuH U (1aBoOAKTEPHH, KaK OTAEIbHO, TAK U B CMECH
B MOJOBHHHBIX 103aX 00ECIEYNBAIOT POCT YPOKAMHOCTH 3epHA 03UMOU pxku 2,0 -
2.2 w/ra Ha ¢one PK ynoOpeHwHii, 4TO DKBHBAJIEHTHO WJHU IPEBHIIIACT BHECCHHE
N30 ¢ ocenu. Ha pone N30P45K60 nmpubaBku oT GmonmpenapaToB COCTaBIAIOT 2,6
- 2,9 n/ra, 4TOo yCcTymaeT a30THOW MOAKOpMKe BecHO# B mo3e N30, HO mpeBwImaet
OCCHHEE BHECCHHUE TOM ke J03bI a30THOTO ynoopeHus (tadin. 2.39).
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COop comoMBI 03UMOH PXKH B cpeqHeM 3a 4 rofa Ha KOHTPOJIbHOM BapHaH-
Te coctaBmi 32,3 m/ra, BHeceHHE (HOCHOPHO-KAMUUHEIX yHOOPEHHH YBEITMYHIIO
c6op cosomsl 0 35,4 n/ra. MHOKynsUs ceMsH OaKTepHalbHBIMHU HpernapaTaMu
Ha 3TOM ()OHE OJMHAKOBO BIHSJIA HAa STOT IIOKA3aTesb, HE3HAUYUTEIbHO yBEINYHB
ero ot koHTpouss. [Ipu BHecennu N30 B momonHeHue K Gpory P45K60 cHop cono-
MBI coctaBui 35,2 n/ra. Ilpu oO6pabGoTke cemsH OMompenaparaMu OTMEYEHa TEH-
JNEHIHUsl YBEIUYCHHs yPOXKaiHOCTH COJIOMBI - pubaBku coctaBuiau 4,5 - 4,8 w/ra.
MakcuManbHBI cOOp COJOMBI BO BCE T'OABl HCIBITAHWI IMONYyYEeH HAa BapUaHTE
MPUMEHEHUSI BECCHHEH a30THOHW IOJKOPMKH, B CpeiHEM 3a 4 roja OH COCTaBHII
42,9 1/ra (Taba. 2.40).

B cpenHeM 3a 4 roja 3HaYCHHE COOTHOIICHUS 3€pHA K COJIOME COOTBETCTBO-
Baso 0,38 - 0,40. 3HaunuTenbHOU pa3HUIIBI 3TOr0 IOKa3aTels MEXJy BapHaHTaMU
¢ NMPUMEHEHHEM MMHEpaJbHBIX YAOOpeHuil M OMompenapaTtoB HE OTMEYEHO. 3Ha-
YeHHE XO3AHCTBEHHOTO KOd()PUIHEHTa HE MEHJIOCHh OT WHOKYJSIIUUA CEMSH OHO-
npenaparaMu Ha o0oumx (oHax MHUHEpaNbHBIX ynoOpenmit. OTmedaercs TEHACH-
LUsl YBEJNHWYEHHUs] ITOTO IOKa3aTels Ha BapuaHTe OMHAPHOTO NMPHMEHEHHs acco-
LHUAaTUBHBIX nua3oTpodoB Ha ¢poHe NPK B cpaBHeHHH ¢ pa3genbHBIM TPUMEHEHH-
eM OuomnpenapatoB Ha GoHe PK u BeceHHell MOAKOPMKOiIl a30THBIM yAOOpeHHEM
Ha ¢pone NPK (tabn. 2.40).

Taonuya 2.40. Biusaue ynoOpeHuii 1 OHONpenapaToB Ha CTPYKTYPY yposKas 03UMOIt
pxu. CpenHss 3a 4 roga

Macea | Kxo3 Macca | Jnuuna | Jamna Ynuce

coJ10 1000 cred KOJ10- J10 3e
Mbl, 3epen, | Js,CM | ca,cM | pen B

Bapuant wra r KOJIO-
ce, T

bes ynobpenuit 32,3 | 0,39 | 40,1 83,7 7,4 29,4
P451Q0 - don 1 354 | 0,38 | 40,8 | 86,2 7,7 | 29,7
@1 +puzoarpun 38,5 | 0,38 | 41,7 | 87,1 7,8 | 29,9
@1 + pnaBobakTepuH 38,3 | 0,38 | 41,5 | 88,0 8,0 30,1
@1 + puzoarpun + ¢maBodakrepun | 37,3 | 0,39 | 42,0 | 83,0 | 7.9 30,3
N30P45K60 - don 2 352 | 0,39 | 41,9 | 91,6 7,9 30,5
@2 + puzoarpux 39,7 | 0,39 | 43,2 | 92,1 7,9 31,0
D2 + pnaBobakTepuH 40,0 | 0,39 | 43,4 | 92,7 8,0 31,3
®2+ puzoarpun +draBobakTepuH 38,2 | 0,40 | 43,2 | 929 80 | 314
N30P45K60 + N3, BecHOM 429 | 0,38 | 44,2 | 93,7 8,6 32,0
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BaxxHe#WImnM ImokaszaTesieM, OTpakalollMM YCJIOBHS BO3IENBIBAHUS KYJIbTY-
pbl, Hapsay c e& NMPONYKTHMBHOCTBIO, CIYXHUT XMMHUYECKHH cocTaB ypoxas, TO
€CTh KOHLEHTpALHI B 3€pHE U COJOMe a30Ta, ¢ocdopa u Kamus.

JelicTBue ynoOpeHU W MHOKYJISLHH CEMsSH O3UMOM pXU OHWompenaparamu
Ha cojepaHHue ChIporo Oenka mpencraBieHo B tabmuie 2.41. B 1998 r. puzoar-
puH U (raBoOaKTEPUH, a TAKXKE COYCTAHUE JBYX NPENapaToB HE M3MECHUIM KOJIH-
YECTBO CBHIPOTO OelKa B 3epHE MO OTHOHIEHWIO K KOHTpomio. [Ipumenenme N30 B
nomonHeHne k Gony P45K60 Takxke He BIMSIIO Ha cojaepkaHHe Oeinka B 3epHE
o3umoii pxu (13,4%). O6paboTka ceMsiH pu3oarpuHoM, (GuiaBoGAKTEPHHOM M HX
cMmecpio Ha 3ToM ¢GoHe NPK He cHuM3mMnM koinumdecTBo Oenka B 3epHe. BeceHuss
mogkopmka azotrom Ha (one N30P45K60 obecnedmia MOBBIMIEHHUE CONEpKAHUS
Oenka B 3epHe n0 14,0%.

B 1999 r. oTMeueHa TeHIEHIUs yBEIWYCHUS HAKOIUJICHHS CHIpOro Oeilka B
3epHE O3MMOW pXKH OT NpUMEHeHHUs OwomnpenaparoB Ha ¢oue PK. Ha done
N30P45K60 ormedeHo yBenmueHue coiepkanus Oenka mao 10,2%. Pusoarpum,
(naBoOaKTepUH U COYETaHHME ABYX MpPENapaToB MPAKTUUECKU HE BIHSIM HA KOJIHU-
yecTBO Oenka 3epHe. Ha BapmaHTe ¢ BECEHHEHW MOAKOPMKOI IMOIYyYeHO MaKCH-
ManpHOe cojaepxkanue B 3epHe (11,0%) ceiporo Genka.

Taonuya 2.41. Bnusiane ynoOpeHHui 1 HHOKYJISALMK CEMSH Ha COAEPKaHHE CHIPOTro
Oerka B 3epHE 03UMOH pKH, %

Bapuant I'oxbl uccnenoBanuii Cpennee

OTIbITa 1998 | 1999 | 2000 | 2001 |3a4 roxa
be3 ynobpennit 138 | 93 13,1 8,7 11,2
P45K60 - ¢on 1 136 | 94 13,6 9,1 11,4
@1 + puzoarpus 13,8 | 9,5 13,9 9,1 11,6
@1 + PpnaBobakTepun 13,3 9,9 14,1 9,6 11,7
@1 + puzoarpun+duasobakrepur | 13,6 | 10,1 | 142 9,7 11,9
N30P45K60 - don 2 134 | 102 | 143 9,7 11,9
®2 + puzoarpus 13,2 | 10,5 | 14,5 10,2 12,1
®d2 + paaBobakTepun 13,3 | 104 | 14,6 10,2 12,1
@2+ puszoarpun +duaBobakrepur | 13,3 | 104 | 14,7 10,3 12,2
N30P45K60 + N30 BecHoii 140 | 11,0 | 143 | 103 12,4

B 2000 r. oTMeueHO CTabUIbHOE YBEIUUYCHUE CONepxkaHus Oenka oT (uaBo-
OakTepyHa M pU30arpuHa, CMeCh JBYX IpelnapaToB Ha nepBoM (oHe yBeauduiia
3TOT mokaszatens 10 14,2%. Ha BTopoM MHHepanbHOM (hoHE KOIMYecTBO Oenka B
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3epHe cocTaBuino 14,3%, Takoi ke pe3ynbTaT MOJY4YeH Ha BapUaHTE C BECEHHEH
HOJIKOPMKO# 03UMOW pXHU a30THBIM ynoOpeHueM. bBuonorumueckue mnpenapars
CcTa0MIBHO YyBENMUYUBAIHU CojepkaHue Oenaka Ha 3ToM (oHe: pusoarpun go 14,5%,
¢draBobakTepun 1o 14,6%, cmech 1Byx mpemnapaTtoB 10 14,7%.

B 2001 r. momydeHo camMoe HH3KOE copeprkaHUe OeKka B 3epHE 03MMOH piKH,
4TO CBSI3aHO C BBICOKHMM YpoOkaeM KyinbTypsl. [Ipumenenue ¢ochopHO-KamuiHBIX
yaoOpeHuil u neiicTBHEe pU30arpuHa Ha 3TOM (QOHE 00eCIeUHJIH MOBBIIICHUE 3TOTO
nokaszatenst 10 9,1%. IloBbICHMIOCHE KOTHMYECTBO OelKa B 3€pHE OT MHOKYJSIHH
ceMsiH ¢naBobakTepuHoM 10 9,6% u cMecwio mpemnapatos a0 9,7%. o 9,7% yse-
JUYUTIOCh cofepxaHue Oenka B 3epHe oT mpumeHeHus NPK. Puszoarpun u dmna-
BoOakTepuH 00ecTeYniIN yBEeIHUYCHHE CONAepX aHUS Oelka B 3€pHE HAa BTOPOM MH-
HepaiabHOM Qone 10 10,2%.

Urak, conmepkanue cbiporo Oejka B 3epHE 3aBHCHT OT IOT'OJHBIX YCIOBHUH
BETETAllMOHHOTO IEPHOJa, a TaKXKe OT YIOOpeHHH n OuompenapaTos.

B cpexnem 3a 4 ronga conepkaHue Oeyika B 3epHE 03UMOH pxu 6e3 ymoOpe-
HuH coctaBmwio 11,2%, a MUHepanpHEIE YNOOpEHHS He M3MEHAIU ero. buompemna-
patel cinabo Bausau Ha 3TOT mokaszartens (11,6% - 11,9%). Ha ¢pone N30P45K60
pusoarpud u (raBoOaKTEpHH PaBHOLICHHO BIMUIM Ha COJAEpKaHHE Oenka B 3epHE
(12,1%). Cmecs mpemnapatoB Ha ¢poHe NPK obGecneunna 0enkoBOCTH 3€pHA, paB-
Hyto 12,2%. Bo Bcex ciyuasx Ha ¢pone NPK makcumanbHOe conepxanue Oenka B
3epHE O3MMOH pKHM OT OMOIpEnapaToB COOTBETCTBOBANO BHECEHHIO BECEHHEH
A30THOW MONKOpMKH (Tabm. 2.41).

AHanu3 coaep)KaHUs a30Ta B COJOME O3UMOH KM MOKa3ad, 4TO KOHIEH-
Tpanus ero B NMOOOYHOHW MPONYKIHM MEHATAcCh IO TOJaM M B 3aBUCHMOCTH OT
MpUMEHEHHs yIoOpeHuit, Ononornueckux mpemnapatos (tadm. 2.42). B cpennem 3a
4 rona BHecenue PK-ynoOpeHuii He yBEIMYMIIO COZAEp)KaHHE a30oTa B cojloMe, a
NpUMEHEHUE MOJHOT0 MUHEPaNbHOro yao0peHus ysenuuuiao ero 1o 0,45% (rabm.
2.42). OT MHOKYJALUHH ceMsSH OWMompenaparaMd M X CMEChIO OTMEUYeHa TeHJCH-
ous yBEIMYECHHs KOHIEHTpAUU a3ota B cosome. Ilpu sToMm Ha done PK nelictBue
(¢naBobakTeprHa U CMeCH puU3oarpuHa u QuaBobaKTepuHa IO ACHCTBUIO Ha KOH-
LEHTpPalHUIo0 a3oTa B coiloMme OblIo Oonee 3HaYMMoO, 4eM pu3oarpuHa. Ha done
NPK- ynoOpeHuil oT MHOKYISIUN KaK OTJEIbHBEIMH OHWOIpemapaTaMH, TaKk U WX
CMEChI0 OTMEUEHO yBEJIMYEHHE COJICPKaHHS B cOJOMe a3oTa. [IpM NmpUMeHEHHH
BECCHHEH a30THON MOJKOPMKM COAEp)KaHUE a30Ta B COJOME OBIIO MaKCHMalb-
HBIM, B cpenHeM 3a 4 rona coctaBuio 0,57%.

Copepxxanue gocdopa B 3epHE 03UMOH pKH B cpegHeM 3a 4 roJa OT BHece-
Husi PK-ynoOpeHuii uMeno TEHICHIHMIO K TOBBIIIEHUIO 0 CPaBHEHUIO ¢ (HOHOM
6e3 ynobpenunii. Mcnons3oBanue Ha ¢one PK OuompemnapaToB He oTpa3uioch Ha
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comepxanuu ¢pocdopa B comome. BHecenrne a30THOTO yA0OpEHHUs TakKe HE U3Me-
HUJIO ero KOHIeHTpauuio B 3epHe. He mpousonuio ysenudeHust P,0s B 3epHe Ha
¢done NPK u or ucmosns3oBaHus OuompemnapaToB. BmecTe ¢ TeM, B pe3yibTaTe
a30THOW MOAKOPMKH OTMEYCHO MOBBIMICHHE COJepKaHUs B 3epHe ¢ocdopa, 4To
MOXET OBITh CBSI3aHO CO CTHUMYJIHPYIOIIMM JEWCTBHEM a30Ta Ha MOCTYIIEHHE
dbochopa [Moconos, 1979].

Taonuya 2.42. ConepxaHue 3J€MEHTOB [IUTaHUS B 3€pHE U COJIOME O3UMOH pxkH, % Ha

Bapuanr 3ejpHO Cosoma

P,0s | K0 N P,0s K»0
be3 ynobpennii 0,79 | 0,75 | 0,40 | 0,40 0,92
P45K60 - don 1 0,84 | 0,76 | 0,41 | 0,41 0,96
@1 +pusoarpux 0,86 | 0,77 | 0,43 | 0,42 0,99
@1 + pnaBobakTepuH 0,87 | 0,77 | 0,46 | 0,43 1,01
@1 + puzoarpun+dunasobakrepun | 0,88 | 0,76 | 0,46 | 0,41 1,01
N30P45K60 - don 2 0,84 | 0,76 | 0,45 | 0,41 1,02
®2 + puzoarpu 0,87 | 0,79 | 0,50 0,42 1,03
@2 + dpnaBobakTepuH 0,88 | 0,78 | 0,50 | 0,41 1,06
@2+ pusoarpun +¢nasobakrepun | 0,87 | 0,78 | 0,51 | 0,42 1,07
N30P45K60 + N30 BecHoit 091 | 0,79 | 0,57 | 0,44 1,08

Conepxanue ¢ochopa B cpegHEeM 3a 4 roma B COJIOME Ha KOHTPOJIE COCTa-
Buno 0,40%. Vcrmonbp3oBaHne MUHEpaNbHBIX yHOOpEeHHH M OMONpemnmapaToB Hpak-
THYECKH HE W3MEHHIJIO B COJIOME O03MMOIl pxu cojepxanue dpocdopa, KOTopoe co-
craBuiio ot 0,42 no 0,44% P,05 (tadn. 2.42).

MunepanbHble yA0OpeHUs M HCCIeAyeMble OHONpenapaTsl Ha KOHIIEHTpa-
nuio K,0 B 3epHe nmpakTudecku He Bnusiin. OHO B OonbIel CTENEHU 3aBHCENO OT
MOrOJHBIX YCIOBUH BereTalluOHHOro nepuona. B cpeagHem 3a 4 rojga oTMeueHa
TeHACHU U Bo3pacTaHus KoHueHTpanuu K,0 mpu BHecenum PK - ynoOpenuii u
UCIIOJNIB30BAaHUU Ha 3TOM H Ha ¢poHe NPK OGmompenapaToB, 4TO MOXXET OBITH CBS-
3aHO C YCHJIEHHEM HOTJONEHUs WHOKYJIHPOBAaHHBIMH PAaCTEHUSMH 3TOTO dJIEMEH-
Ta U3 IOYBHI.

ConepxaHue Kainus B cOJIOME O3UMOI pxku (Ta0m.2.42) 3aBUCENO OT MOTOM-
HBIX YCJIOBUHU roia, 4yeM OT NPUMEHEHHsS MHHEpaIbHBIX yIoOpeHud um OGuonoruye-
ckux mpemnapatoB. OQHaKo cileayeT 3aMEeTHTh, YTO B CpeaHeM 3a 4 roxa Habnooaa-
eTcsl CTaOMIbHASI TEHJEHIUS yBEIHUUCHHS COJCPKAHUSA KalUs B COTOME OT MHOKY-
IA0HH ceMsH (uaBoOAaKTEPHMHOM M CMEChbI0 OMOIpenapaToB Ha 00OWX MHHEpab-
HbIX (oHax. [lelicTBHe pu3oarpMHa Ha 3TOT HOKa3zaTelb ObLIO HEIP(HEKTHBHBIM.
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OtMedeHo yBenmueHHe coaepkanus K,0 3a cueT mpuMeHEHHS a30THBIX yaoOpe-
HUW BecHOW Ha pone PK.

Macca 1000 3epen o3umoii pxu (ta6m.2.40) B 1998 1. mpu BHECCHHH MUHE-
palbpHBIX yI0OpeHU UMena TeHJEHIUI0 K MOBbImeHHI0. MHOKYIsIusS ceMsiH Ouo-
npemnaparamu Ha ¢oHe PK yBenmmuuina stor mokaszatenb, mpuueMm (raBoOakTepuH
JeHCTBOBAN JIy4llle pU30arpuHa, a COYeTaHHe JBYX OHWompemnapaTtoB ObuI0 dddek-
THBHEE 10 CPaBHEHHIO C NMPHUMEHEHHEM HX B orhenbHocTH. Ha pone NPK Gaxre-
puaIbHBIE MpENnapaThl U UX CMECH JEHCTBOBAIN PAaBHO3HAYHO.

B 1999 r. BHeceHHne MUHepanbHBIX ynoOpeHuil yBennumio maccy 1000 3e-
per ¢ 40,8 mo 42,0 r. [Ipu npuMeHeHUH OHOMpenapaToB Ha 00OMX MHHEPATbHBIX
¢onax Habmiomamach TeHAeHIHsS yBenwmdeHus maccsl 1000 3epen, mpu 3ToM o00a
Ouonpenapara paBHO3HAYHO JEHCTBOBAJIN Ha 3TOT MOKAa3aTelb.

B 2000 r. macca 1000 3epen o3uMmoi pxu OblTa MakcuMaiabHOW, [IpuMene-
Hue QocdopHO-KaNMHHBIX yIOOpEHHH HE3HAYMTEIBHO YBEJIWYMIO ee. BHeceHue
a30THBIX ynoOpeHui yBenuuuio ee mo 47,8 r. MHokynsuus cemsan Ouompemapa-
TaMu Ha 3TUX (oHAX OAMHAKOBO AeicTBoBaja Ha Maccy 1000 3epeH 03UMOU pkKHU
(47,6 - 47,7 r Ha nepBoM Qone u 49,2 - 49,6 T Ha BTOpOM). BEINIe Bcex Macca
1000 3epen Obula Ha BapHaHTE BHECEHHs a30THOTO ynoOpeHus BecHoW Ha (oHe
NPK.

B 2001 r. macca 1000 3epeH 03uMOM px¥ OblJTa MUHUMAIbHOW M HAa KOHTPO-
ne oHa coctaBuia 33,4 r. JleiicTBue ynoOpeHUil 1 OMOJIOTHYECKUX MpenapaToB MO
CPaBHEHHIO C MPEABIAYIINME TOJaMU OBLIO HIUXE.

Wrak, ananusupys naHHsle Macchl 1000 3epeH 03uUMOIl pKHM MOMKHO OTMe-
THUTb, YTO OHA B OONBLICH CTENMEeHHU 3aBHCE]a OT MOTOJHBIX YCIOBUH BEreTalMOH-
HOTO TIepHOJa, HEXKEIU OT yCIOBHH MUHEPAIbHOTO MUTAHMA. XOTS MPHU yIydlle-
HUU TIOCIETHETO BO BCE TOIBI U B CPEJHEM 3a UEThIpe rojia oTMedeHo ciraboe yBe-
JUYeHUEe 3TOTO0 II0Ka3aTesis, YTO CBSA3aHO C YJNYYIIEHHEM YCIOBHH NI HajuBa
3epHa. Mcmonp3oBanue OuomnpenapatoB Ha PK- ¢one mpakTuueckm He oxazano
BiusHUA Ha Maccy 1000 3zepen, B To ke BpeMsa Ha NPK - ¢boHe mposiBisuiocs cia-
6oe mosoxuTenasHOE MX AeiicTBue Ha Maccy 1000 3epen (Ta61.2.40).

AHanu3 CTpYKTypbl ypoxkas (T1a6n.2.40) CBUAETENHCTBYET, YTO IOTOIHBEIE
YCIOBHSL BETeTAal[MOHHOIO0 MEepHoJa, NPHUMEHEHHE MHHEpATbHBIX YyNOOpEeHHH U
MHUKpPOOPTaHU3MbI, HaXOASIINECs Ha NMPUMEHSEMBIX Nperaparax, OKa3blBalll OIl-
peleneHHOe BIUSHUE HA AJNMHY CTeONs, JIMHY KOJOCAa M YUCIO 3€peH B KOJIOCE.
CymecTBeHHOE BIMSHHE Ha JUIMHY cTeOIs OKa3bIBaIM IOTOAHBIE yCIOBHA. B 3a-
CYUUIWBEIE TOJBI JUTHHA CTeOJIsI 03UMOI pxKU He mpeBbimana 72 cm B 1998 r., 56,0
cM B 1999 r. B OGmaronpusATHBIN 1O TeIuio- u BiaroobecnedeHnoctu 2001 r. anuna
ctebns Ha KoHTpode coctaBmna 109,1 cm, docdopHO-KanuiiHbIe yHOOpeHUsS He-
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3HAYUTENBHO YBENMYHMIN JJIUHY CTeONs 03UMOH pkH. A30T yaoOpeHHH MOJ0XKH-
TEIBHO BIHSI Ha JUIMHY CTeOnedl 03MMOI pKM, MaKCHMalbHO 3TOT 3 deKkT oT™e-
YeH Ha BapUaHTe C NIPUMEHEHUEM a30THOM moakopMku BecHoi (128,4 cm B 2001
r). O6paboTka cemMsH OaKkTepHaJbHBIMH IpeHapaTaMHd HE3HAYUTEJIbHO yBEIUYHIA
nnuny crebns. Cpenu OmompemapaToB Ha mepBoM (oHE yHoOpeHHOCTH (raBoOaK-
TepuH oka3ajics 3¢ (PeKTHBHEE pH30arpuHa U UX cMecH. A Ha BTOpoM ¢QoHe yn00-
PEHHOCTH PE3KOro pa3juuMs B JCHCTBHM Ha JUIMHY cTeOisi OakTepHalabHBIX MHpe-
mapatoB He oTMedeHo. HesHaumrtensHO mnpeBocxoamiaa 1o 3((PEKTHBHOCTH Ha
3TOT MOKa3aTelb CMech JIBYX IpernapaToB, MEHBIIE BCeX MOBIHUsAIa oOpaboTka ce-
MSIH pU30arpHHOM.

Wrak, nnuHa cTebns 3aBUCENa OT MOTOIHBIX YCIOBHH BEreTallHOHHOTO IIe-
puoaa M B MEHBIIEH CTENEHHW OT YCIOBHH NHUTAHUS PACTEHHH, XOTSI HPH HX yIyd-
IICHUHU 33 CYCT BHECCHHs MHHEPAJbHBIX yIoOpeHUi pacteHus GopmuposBamu 60-
nee AMUHHBIN cTebenb. [lpumenenue O6uompenapatoB xak Ha ¢one PK, Tak u Ha
¢one NPK He obecneqmsio yBeqIUIeHHS JIHHBI COJTOMUHBL.

[IpuMeHeHNEe MUHEPAIBHBIX yA0OpEHUH yBENWUMBAIO JIUHY KOJOCA, 32 UC-
KJIIOUYEHUEM BapHaHTa C NpUMEHEHHEeM (oc)OpHO-KaIUHHBIX yZOOpeHHH U MOi-
Horo (oHa ynobpenuit B 1998 rogy. OT npuMeHEeHHsS OHMOJOTHYECKUX IIPernapaToB
Ha MEPBOM MHUHEPAIbHOM ()OHE IPOCIECIKUBACTCSH TCHICHIUS YyBEIMYCHHUS JIMHBI
komoca B 1998 u 2000 romax. B 1999 m 2001 romax neiicTBHe GakTepHalbHBIX
IpernapaToB Ha 3TOT MOKa3aTeldb OBIIO HAa YPOBHE KOHTPOJ Oe3 ynoOpeHnid. [leit-
cTBUE OMonpenapaToB Ha BTOPOM MHHepajibHOM (oHEe B cpegHeM 3a 4 roja oTMe-
4eHO Ha ypoBHE (OHOBOTO KOHTpos (Tabdmn.2.40).

Utak, B pe3ynbprare MpUMEHEHUsT MUHEPAIbHBIX YIOOpPEHUN PACTEHHS O3HU-
Mo pxu GopmupoBanu 60iee AIUHHBIN KOJOC, YTO B KOHEUHOM HTOTE MOJOXKH-
TEIBHO OTPA3MIOCh HAa YBEJIWUYEHUH ypoxkas 3epHa. Mcmons3oBaHme Ouompemnapa-
TOB, MPaKTHYECKH, HE OTPA3MIOCH Ha JTMHE KOJOCA 03UMOU PiKH.

ITpu npumeHeHUH MHHepaibHBIX ynoopenuir P45K60 n N30P45K60 mpo-
CIEXMBAaETCA CTAOMIbHAs TEHJACHIUS YBEIHYCHHS KOJIUYIECTBA 3€PEH B KOJIOCE BO
Bce rofsl ucciaenoBanus. OOpaboTka ceMsH 03MMOIl pxU OaKTEepHANbHBIMHU IIpe-
mapataMd B OCHOBHOM o0Oecreyuia yBeJIMUCHHE Ynclia 3epeH B kojoce. B 2001 .
0T 00pabOTKM PU30aTPUHOM KOJIMYECTBO 3€PEH B KOJIOCE HE HEHM3MEHSIOCh U ObI-
JI0 paBHBIM 3HA4YCHUIO KOHTpois. JlelicTBue pu3oarpuHa u (iaaBoOakTepuHA U UX
CMECH Ha YHCJIO 3epeH B KOJOCE IO rojaM OBIJI0O HEMOCTOSHHBIM. 3HAaYHTEIbHOI
pa3HULBI 110 ’TOMY IIOKa3aTeJII0 MEXy Ipenaparamu He nosnydeHo (tabi.2.40).

Hrak, gucio 3epeH B KOJIOCE 3aBHCENO0 OT MOTOJHBIX YCIOBHH BETeTal[HOH-
HOTO NEepHoJa W MEHbIIEe OT YCIOBHH MHHEpAIbHOTO NMHUTAaHMS pacTeHuil. Ilpm
BHECEHHH MHHEpaJbHBIX YAOOPEHHH, KaK NpaBWJIO, BO BCE TOIBI B KOJOCE OTMeE-
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YeHO BO3pacTaHME 4YHCIa 3epeH, OMompemaparhl XOTS M SBHO HE yBEIHYHMBAIH
9TOT MOKa3aTelb, OJHAKO OTMeueHa ciabas TeHJEHIUs ero yBeJIHYeHHs, YTO KOC-
BEHHO MOATBepkaaeT ¢hakT hopMupoBaHUsA OoJee BHICOKOTO ypokas 3epHa.

2.2.2.03umas nmmeHuna

O3uMas NuIeHWNa 3aHUMaeT OOJbIINE IOCEBHBIC ILUIOMAAHM B CTpaHEe, B TOM
yucie U B HeuepHoszemHoil 30He Poccun. 3HauuTenpHOe BO3JEHCTBHE HA NMPOIYK-
THBHOCTb O3MMOM MIIEHMIBI OKa3bIBAIOT MOTOJHbIE YCIOBHUS BEreTallMOHHOIO Ie-
puona. O6 3TOM CBHAETENHCTBYIOT PE3yIbTAaThl CTATHCTHYECKOH 00paboTKH maH-
HEIX 3€PHOBOW NPOAYKTUBHOCTH O3MMOH IIIEHUIBI B CPEXHEM 3a I'OJBI HCCIENO-
BaHui, moxydyeHHbIXx CemenoBbiM II.H. (2003) Ha nmepHOBO-cI1ab0MO30JIHUCTON
cpegHecyrnuHucToi nouse B Pecny6nuke Mapuii On. Ilpu cpegneit ypoxaiiHocTu
3epHa 03UMOH mmeHunsl 26,0 n/ra, BKIax pa3auuHbIX GakTopoB B ee Gpopmupona-
Hue coctaBwi 99,3%, B ToM umcie (akTOp yCIOBHUH BEreTallHOHHOIO IEpHOna
(rnaBHBIM 00pa3oM MOroAHeIX ycnosuit) - 91,7%, ycmoBuil MHHEpaJbHOrO HHUTa-
Hus- 5,17%, B3auMOJEHCTBUS YCIOBHIl rola U YCIOBHH MHUHEpPAIbHOI'O NMHUTAHUSA-
2,43%. Bxnan cnyvaiiuaeix ¢paktopoB 3aHuman Bcero 0,7%.

AHanu3 NPOJYKTHBHOCTH O3MMOW NIIEHUIB! B OTACIBbHBIE TONBl CBUIETEIb-
CTBYET O TOM, YTO OHAa CYHIECTBEHHO pasiudvaiach (Tabn. 2.43). B HeGmaronpusr-
HoM 1998 r. cOop 3epHa uzmensuica or 14,6 no 20,3 u/ra uiau npubaBku ObUIM OT
1,2 no 5,7 w/ra. Ilpumenenue P45K60 B 3TOT rog obecneuunsno moaydeHue A0CTO-
BEpHOH MpuOaBKU ypoxas 3epHa. MHOKYyNIAIHMSA CeMSH O3MMOHN NINEHHUIBl H3ydae-
MBIMH OuWomnpemnapatamMud Ha 3ToM ¢oHe ngana npubaBky 2,0-2,3 u/ra. JomonaHH-
TenbHOe BHeceHHe Ha Gone P45K60 azorHoro ynobpenus B nosze 30 kr/ra He yBe-
nuuuino coop 3epHa.

Hcnons3oBanue Ha poHe a30THOTO ynoOpeHus OuompenapatoB 00ecrnedmsIo
JNalbHEHIUNH POCT ypOXKaMHOCTH 3€pHA O3MMOMN MINEHULBI, KOTOPBIH B NEPBBIH
rox cocrtaBuia ot 2,4 mo 2,6 um/ra, B TO e BpeMs YBEJIHYEHHE O3Bl a30THOTO
ynobpenus B aBa pasa ¢ 30 no 60 kr/ra nano npudasky 3,5 u/ra. Mcxoxas u3 3Ha-
yenuit HCP, sTa BennunHa paBHOICHHA IpUOaBKe, MOJYYCHHOH OT MHOKYIALHH
CEeMSH HCCIEeAYyEeMBIMH OHMOIpenapaTaMH.

Bo BTOpO# rox moyeBOro OmbITA, TAaKXKE KaK U B HE€PBOM, IOTOJHBIE YCIOBHUSA
CKJIaABIBANNCH HEONArompHATHO M POCTAa W Pa3BUTHUA O3UMOI NIICHUIBI, YTO
0Ka3ajJo HeraTuBHOE BoO3JelcTBHE Ha QopMupoBaHue HpoaykTuBHOcTH. COop
3epHa B 3TOM roay usmensuicsa ot 15,0 no 20,5 u/ra. Ilpumenenue PK-ynoGpeunuit
He o0ecneumsio TOCTOBEPHOTr0 pocTa ypokaHOCTH 3epHa. [Ipu moceBe MHOKYIH-
poBaHHBIMH ceMeHamMu Ha ¢oH PK mnpubaBkm ypoxas 3epHa cocrtaBmiu 2,9-3,2
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/ra. Buecenune azoTHoro ymnobpenus B go3e 30 kr/ra B 3TOM rogy He obecrednsio
YBEJIHUYCHHS ypoKasg 3epHa Mo cpaBHeHHUIO ¢ hoHoMm PK.

Taonuya 2.43. Bnnsiaue ynoOpeHuit n GuonpenapaToB Ha ypoKaifHOCTh 3epHa 03MMO¥
MIICHUIIBL, 11/Ta

Bapuant 1998 r. 1999 r. 2001 r. Cpennss
1 .be3 ynobpenuit 14,6 15,0 35,1 21,5
2.P45K60- don 1 15,8 16,0 35,9 22,6
3. ®1+pusoarpux 18,1 18,9 37,8 25,0
4. @1 +dnaBobakTepuH 17,8 19,0 37,8 249
5.®1 +puzoarpuat+ 18,0 19,2 38,5 25,2
¢naBobakTepuH
6.NeOP45K60-don 2 16,8 16,2 42,6 25,2
7.02+puzoarpur 19,2 19,3 46,2 28,2
8.D2+¢naBobakTepun 19.4 19,2 46,8 28,5
9.®2+puzoarpun-+ 19,6 19,5 46,8 28,6
(hmaBobGakTepHH
10. N30P45K 60+ 20,3 20,5 49,2 30,0
N30 BecHo#
P,% 2,4 3,2 1,5 1,2
HCP,5 1,2 1,7 1,8 0,8

Hcnonb3oBaHue OuomnpenapaToB Ha (OHE BHECEHHUS MOJHOTO MHHEPAIbLHOTO
yaoOpeHus BO BTOpOl roa ombITa Aano nmpudasky ot 3,0 mo 3,3 m/ra, uim B TeX ke
pasMepax, uto u Ha ¢one P45K60. BHecenwe moj 03MMyI0 NIIEHUIy a30THOTO
ynobpenus B no3e 60 kr/ra yBenuduino c6op 3epHa no 20,5 1/ra, 4TO 3KBHUBAJIEHT-
HO IpUMEHEHHIO IpemnapaToB Ha ¢oHe ¢ HeceHneM N30P45K60.

B tpernii ron ombiTa B pe3ynbTaTe OJarompUATHBIX MOTOAHBIX YCIOBHH Be-
TeTaIlHOHHOTO NMEepHoJia 03uMas MIIeHUIa cHOpPMHPOBaTa MAKCUMAIbHBIA ypoxKai
3epHa, KOTOPBIH Ooyiee 4eM B ABa pa3a NMPEBBICHI YpOKall IMpeabAymux jJeT (Tadi.
2.43). Baecenue P45K60 B 3T0T rog He yBenuuuio, kak u B 1999 r., ypoxxaifHOCTh
o3uMoil mmeHunbl. VHOKYISIUS CEeMSH IpernapaTaMH acCOINHMAaTUBHBIX AHA30-
TpodoB Ha done P45K60 mosricuna ypoxaitHocTh 3epHa ¢ 35,9 mo 37,8-38,8 m/ra
I OT 3TOr0 MpHeMa JOMOJHHUTEIbHO TosiydeHo 1,9-2,6 1/ra, YTO HpEeBBIIIACT
3Hauenne HCP. IIpumeHeHune moa 03MMYI0 HIIEHUIY a30THOTO yAOOpEHHUs B A03€
30 kr/ra obecneqymiIo MOy4YeHHE 10 OTHOIICHHUIO K (OHY NOMOIHUTENBHO 6,7 1/ra
U ypokalHOCTb coctaBmia 42,6 1/ra. JIpyrumu cioBamMu, B TOX C AOCTaTOYHBIM
KOJIMYECTBOM OCaJKOB a30THOE yaoOpenue B go3e 30 Kr/ra mpeBbIIIano IeHCTBHE
pu3ochepHBIX OHompenapaToB Ha 03UMOH MIIECHUILE.
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Ha ¢oHe HOJIHOTO MHHEPAJIHHOrO YHAOOpPEHHUS 3a CUET MHOKYJISLHU CEeMSH
puszoarpuHoM, (aBoOAKTEpUHOM M HX CMEChIO YpOXalfHOCTh 3epHa O3UMOM
MIIeHUIBl gocturia 46,2-46,8 1/ra Wik MOMOTHUTEIBHO OT 3TOr0 MpUeMa ObLIO
cobpanHo 3,6-4,2 w/ra. [Ipn npuMeHEeHHH MOA KyJIbTYpPY ABOHHOIN H03BI a30THOTO
ynobpenus moxydeHo 49,2 m/ra 3epHa u npubaBka Kk QoHy 2 mocruria 6,6 1/ra,
YTO CYIIECTBEHHO OOJIBbIIE, YeM OT MCIOJIb30BAHHS OMONpEenapaTosB.

CpenHeronoBas ypoKaiiHOCTh B OmbITe M3MeHsmach ¢ 21,5 mo 30 m/ra (tabu.
2.43). Ilpumenenue GpochopHO-KAIUHHBIX yA0OpeHHI CIOCOOCTBOBAIO TMOBBINIE-
HUIO YpOXKaifHOCTH 3epHa 03uMoil nmureHuusl Ha 1,1 1/ra, B TO Bpems Kak OoT OHo-
MpenapaToB NpuOaBKU K KOHTPOI gocTuranu ot 3,4 no 7,1 n/ra (taba. 2.44). Or
NpPUMEHEHHUs a30THOro yaoOpeHus B mo3e 30 kr/ra JOMOJTHUTENbHBIA cOOp 3epHa
coctaBux 3,7 1/ra, ot 60 kKr/ra, BHECEHHBIX B IBa CpoKa, 8,5 1m/ra.

AHanu3upysi JAeWCTBHE HCCIeIyeMBIX OHOIpenapatoB Ha YpPOXXaWHOCTB
O03UMOH MUICHULBI MOXXHO OTMETHTb, YTO JOIOJHHUTEIbHBIH cOOp cocraBui 2,3-
2,6 1/ra, Bce mpemapaTsl ObUTH paBHOLEHHBI. DPQPEKTUBHOCTH MpenapaToB Ha ¢o-
He PK paBHOIleHHA BHECEHHIO a30THOTrO ynoOpeHus B go3e 30 kr/ra, rae npubaBka
cocraBuina 2,6 w/ra. Ha ¢one ¢ BHeceHHEeM a30THOTO yaoOpeHHs HpHOaBKU OT
WHOKYJISIMUU ceMsH Oumompemnapatamu coctaBuiau 3,0-3,4 1m/ra, 4TO pPaBHOIIEHHO
BHECEHHUIO a30THOTr0 ynoOpeHus B go3e 30 kr/ra.

Taonuya 2.44. TlpubGaBku yporkas 3epHa 03MMOM MIICHUIIBI OT MUHEPATBLHBIX

yao0pennii u Ononpenaparos, 1/ra. Cpennee 3a 3 roja.
K ¢ony Ge3 Ot 6mo- Ot N-
Bapuant yaoopeHnuii npenapara ynoopenus
1 .be3 ynobpenuit -
2.P45K60- don 1 14 -
3. ®1+puzoarpux 3,5 2,4
4.® 1 +¢pnaBobakTepuH 34 2,3
5.®1 +puzoarpuntginaBobakTepuH 3,7 2,6 .
6.NeOP45K60-¢on 2 3,7 - 2,6
7.®2+puszoarpus 6,7 3,0 32
8.d2+¢pnaBobakTepuH 7,0 33 3,6
9.02+pusoarpunt ¢uaBobakTepuH 7,1 34 34
10. N30P45K60+ N30 BecHoit 8,5 . 7,4

ViyduieHHe ycIOBHH MHHEPaNbHOTO NHUTAHHUS PACTEHHH MOJOXKHUTEIBHO
OTpa3mIOCh Ha ()OPMUPOBAHUH COJOMBI 03UMOH mmeHHUIsl. C60op mo6odHOH mpo-
OyKIHMH CYIIeCTBEeHHO BhIme moinydeH B 2001 r., B 1pyrue roasl B pe3yibTaTe Me-
Hee OJarompUATHBIX YCIOBUII OH OBUI 3HAYUTEIBHO MeHbIIe Ta0i.2.45).
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ITpuMeHEeHHE O] O3UMYI0 IIICHHIY MHUHEpPAJIbHBIX yHOOpPCHHIl MOJIOKH-
TEJIBHO CKa3aJloCh HAa yBeNHYCHHH cOOpa COJOMBI, KOTOPBIH B CpeJHEM 3a TPHU TO-
na usMenmics ¢ 32,3 go 42-45 u/ra. Haubomnbiiee yBeJHMUEeHHE 3TOTO MOKA3aTeNs
JOCTUTHYTO OT BHECEHHs a30THOTO yaoOpeHus B mo3e 60 kr/ra. 3a cuer accomua-
THUBHBIX JUa30TpodoB cOOp comombl yBenuuwmwics Ha ¢pone P45K60 ¢ 33,7 no 37,3-
37,9 w/ra unu Ha 3,6-4,3 n/ra, Ha (oHE C BHECEHHUEM a30THOTO ynobpeHuit ¢ 38,1
no 43 wra unu Ha 4.2-4,8 u/ra. B To e BpeMms pocT c6opa COJIOMBI OT BHECEHUS
a30THOTO ynoOpeHus B nose 30 kr/ra cocraBuna 4,4 n/ra Ha pone PK u 6,7 n/ra Ha
(GoHE MOJHOrO MHUHEPAILHOTO YIOOpeHHs, 4TO NPUMEPHO COOTBETCTBOBANIO HC-
MOJIb30BAHHUIO OHOTPENnapaToB.

Taonuya 2.45. BnusHue 6uonpenapaToB U yI0OpeHHUIl Ha 31E€MEHTHI CTPYKTYPHI ypo-
JKast O3MMOM IMIICHUIBI, CpeiHee 3a 3 roja

Céop co- Janna Yuciio 3e-

BapI/IaHT JIOMBI, I/ra Kxo3. crebiisi, CM | peH B KOJIO-
ce, T
1 .be3 ynobpenwuii 32,3 0,40 58,6 29,2
2.P45K60- don 1 33,7 0,40 59,4 29,1
3. ®l+puszoarpun 37,7 0,40 60,2 29,3
4.® 1 +¢pnaBodbaxkTepuH 37,3 0,40 60,3 29,2
5.®1+pusoarpun-+¢naBodaKTepuH 37,9 0,40 60,0 29,4
6.100P45K60-don 2 38,1 0,40 63,4 29,1
7.02+pu3zoarpuH 42,4 0,40 64,0 29,3
8.M2+¢pnaBobakrepun 42,3 0,40 64,8 29,4
9.02+puzoarpunt ¢aBobaKTepHH 42,9 0,40 64,7 29,4
10. N30P45K60+ N30 BecHoit 44,8 0,40 64,4 30,0

N3ydaeMble MpHEeMbl HE OKa3aly CYLIECTBEHHOTO BJIMSHHUS Ha 3HAYCHHUE XO-
3sICTBEHHOTO K03(dHIHeHTa, KOTOPHIH BO BCE IOl MPOBEACHHUS TOJEBOTO OIIbI-
ta coctaBuia 0,40 (tabn. 2.45).

N3yuyenune nokazaTeneid CTPYKTYpbl ypokas O3MMOM HIIEHHULbI I0Ka3aio,
4YTO MHHEpalbHble ynoOpeHHs W OHOIpemapaThl CIOCOOCTBOBAIM YBEIHYCHHIO
JIUTAHBI CTeOJIs, Yyucia 3epeH B Kojoce U macchl 1000 3epen (tadn. 2.45).

Jnuna cTebns Obuta 00yclIOBIEHA MOTOAHBIMU YCIOBHSIMH BETETallHOHHOTO
nepuoja, B 4aCTHOCTH OHa chopMupoBajiachk cyuecTBeHHo Gonbuie B 2001 r. mpu
IOCTaTOYHOM CHA0XEHUU PACTEHHH BIaroi 3a cueT aTMOC(EpHBIX OcaakoB. Bme-
CTE C TeM, BO BCE T'OJbI IIPOBE/ICHUS ONbITa BHECEHHE MUHEPANbHBIX y100peHuil 3a
CYET YNy4YIICHUS MHUHEPalbHOrO0 MUTAaHUs CIOCOOCTBOBANO (HOPMHUPOBAHUIO Dojee
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IUTMHHOM cosloMuHBEl. MHOKYyNSnMs ceMsH OuonpenapaTaMu B pe3yJibTaTe MHOTO-
GYyHKUMOHATIBHOTO JCHCTBHS YBEJIHYHIIa BBICOTY cTeOsield o3umoii mumeHuusl. Ha
¢one PK-ynmobpenuit sto yBenmuenue pocturaino 0,6-0,9 cm, Ha doHEe mosHOTO
MuHepanbHOro ynobpenmus- 0,6-1,4 cMm. B To ke BpeMs OT BHECEHHS a30THOTO
ya00peHus JIMHA COJOMHHBI Bo3pocia Ha (one PK na 4,0 cM, a mpu BHECCHHH
IBOWHOI 10361 a30THOTO ynoOpeHus Ha 3,5 cM.

V3meHeHne yciaoBUil MHHEpPANbHOTO NHTAHHS OTPA3MIOCH Ha (GopMHpOBa-
HHUHM B KOJIOCE KoJuuecTBa 3epeH (Tabs. 2.45). B 4acTHOCTH WHOKYISAIHUS CEMSH
03MMOIl MIICHUIBI IpenapaTaMu pusochepHbx Ana3zoTpodoB Ha GoHe Oe3 BHece-
HUSA a30THOTO YIOOpEHHUs MOBBICHJIA KOJUYECTBO 3€peH B OJHOM Koiyioce Ha 0,1-
0,3 mwr., B To BpeMs kak oT BHeceHUss N30 u3MeHeHUH 4YuCIa 3€peH B KOJIOCE HE
npoucxoauno. Ha doHe ¢ mpuMeHEeHHEM MOJIHOrO0 MHHEPAaIbHOTO yAOOpeHHs 3a
CYET MHOKYISIUU HMENa MECTO TEHACHIHS YBEIMUYEHUS O3E€PHEHHOCTH KOJIOCa,
TaKoe )K€ M3MEHEHHEe JTOTO MOoKa3aTels OBUIO M IpPH BHECEHHH YJBOGHHON J[O3EI
a30THOTO yJgoOpeHHs. Brlmmecka3zaHHOE CBUAETENBCTBYET O TOM, YTO MHKPOOpTa-
HU3MBI, BXOJIIME B COCTaB OMONpENapaToB, CIOCOOCTBYIOT HEKOTOPOMY yBEJH-
YEHUIO 03EpHEHHOCTH KOJIOCA.

YpoxalHOCTh TECHBIM 00pa3oM cBsi3aHa U ¢ pazmepamu maccel 1000 3epeH,
KOTOpas, Kak MpaBWIO, NMPH YIyYLNIEHHH YCJIOBHH XH3HHM PAacTeHHH BO3pacTaer
[[TaBmoB, 1984]. MccnenoBaHus mokasaiu, YTO Kak B OTAEJbHBIC T'OJbl BBIpAIH-
BAaHMS O3MMOH MIICHHIBI, TaK U B CPEJHEM 3a 3 roja HOJEBOr0 ONbITa MPUMEHE-
HHUE TOJ KyJIbTYpPy MUHEPaNbHBIX yHoOpeHHil M OmompemapaToB crmocoOCTBOBala
MOJy4eHHUI0 0oJiee BHIMOJHEHHOTO 3epHa (Tabu. 2.46).

MaxkcumanpHas macca 1000 3epen Obuta chopMHpOBaHA B yCIOBUSX JOCTa-
TOYHOH oOecrneyeHHOCTH pacTeHuid Biaroi (2001 r.), a MUHUMaNbHAs NMPU HEJIOC-
TaTOYHOM cHabxeHuu pacTeHuid Biaaroit (1999 r.). B cpexnem 3a Tpu roxa mo
cpaBHeHHUIO ¢ porom P45K60 macca 1000 3epeH oT a3oTHOTO ymoOpeHHsS B 103€
30 kr/ra Bo3pocna ¢ 41,5 no 42,2 r unu 0,7 r. UHOKYNAIMS CeMsH Ouompemnapara-
MU Ha TOM xe Qone nossicuia maccy 1000 3epuen na toasko 1,1-1,3 r. Ha done
C BHECEHHEM MOJHOTO MHHEPAIbHOTO ynoOpeHus yBenudeHue maccel 1000 3epeH
ot GuomnpemnapaToB ObLT0 Gosiee 3HaUMMBIM. Ecnu Ha (OHOBOM BapmaHTE PTOT IIO-
KazaTeab cocTaBysil 42,2 T, TO NpPU HUCIOJb30BAaHUU OHONpenapaToB OH JAOCTHUT
44,0-44,2 v umn Ha 1,8-2,0 r Gonpme. BMecTe ¢ TeM Hpu BHECEHHH a30THOTO
ynoOpenus B nBa cpoka (30 kxr/ra mo moceBa u 30 Kr/ra B BECEHHIOI MOIKOPMKY)
macca 1000 3epen gocrturna 45,7 r.

Cpenun mokasatenedl KayecTBa 3epHa O3MMOIl MHIIEHHIBI oco0oe 3HaYeHHUe
MpHUAAETCS COAEPKAHHIO B HEM CHIPOTO Oelka, ChIpOH KIEHKOBHHBI U €€ medop-
Manuu. Hakonnenne B 3epHE CHIPOro 0enka B 3€pHE 3aBHCEIO0 OT MOTOJHEIX YCIO-
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BUil B mepuon ero Hanusa (1aba. 2.46). [Ipu HegocTaTke aTMOCPEPHBIX OCAAKOB U
NpU TOBBILIEHHON TemmepaType Bo3ayxa B 1998 r. 3epHO XapakTepu30BaioCh
MaKCHUMaJIbHBIM HaKOIUIEHHEM chlporo Genka. HaoGopot, mpu M30BITOYHOM KOJIH-
yecTtBe aTMochepHbx ocagkoB B 2001 r. u HemocTaTke CyMMBI Temmepartyp Oen-
KOBOCTH 3€pHa 03MMOIl MIICHUIBI OblIa MUHUMAIbHOM.

B 1998 r. u3zmeHeHue yclOBUW MHUHEPaAJIbHOTO MUTAHUS 3a CUET BHECEHUS
a3oTHOro yno6penus B go3e 30 kr/ra obecnedmno cinalyro TEHACHLHIO yBeIHue-
HUSl COJepXKaHUA B 3epHE ChIporo Oenka. B npyrue roasl aTa 103a a30THOro yaob-
peHus He BIUANA Ha COJEpKAaHHE B 3epHE CHIporo Oenka. Bmecrte ¢ Tem, mpume-
HEHHE a30THOH MOJKOPMKH Ha (OHE JOIOCEBHOI'0 BHECEHHS a30THOTO ynobpe-
HUS, TIPAaKTHYECKH BO BCE T'OJBI, MOBBIIIANO OCIKOBOCTh 3€pHA, YTO TaKXKe OTYET-
JIUBO NMPOCMATPHUBAETCS U B CPEIHEM 3a TPHU roja.

VHOKyIsIIMsT CeMsSH 03MMOI HIIEHHWIBI BO BCE TOABI He yBenuumna Geiko-
BOCTb 3epHa Ha (oHe PK-ynoOpeHus, NOCKONbKY B 3TOM Cllydae HPOUCXOAUI POCT
3epHOBOI MPOAYKTHBHOCTH, & UMEIONIMECS B IOYBE 3aMachl MHHEPAIBHOTO a30Ta
He o0ecneynBany NOTPeOHOCTH 36PHOBKH B a30Te.

Ha ¢one ¢ BHeceHMEM MOJHOTO MUHEPAIbHOTO yAOOpeHHUs OT Omompemnapa-
TOB OTMEYEHA JIMIIb clladasi TeHACHIHs YBEIHUYCHHS COJEPKAHHS B 3epHE CHIPOTO
Oenka, KOTOpas 10 CBOCH BeIUYMHE OblIa 3HAUYUTEIBHO MEHBIIE [0 CPABHEHHUIO C
BHECEHHEM a30THOTO yIOOPEHHS JO MOCEBA U B MOJKOPMKY.

Tabnuya 2.46. Biusuaue 6uonpenaparo Ha Maccy 1000 3epeH u
coziepKaHue ChIPOTo Oenka B 3epHE 03MMOM MINEHUIIBI

Macca 1000 3epen, r ChiIpoii 6eq0k, %
Bapuant 1998 | 1999 | 2001 | Cpex | 1998 | 1999 | 2001 | Cpen
I. I. T. T. T. r.

1 .be3 ymobpeHwuit 423 | 352 | 455 | 41,0 | 146 | 11,1 | 10,1 | 12,3

2.P45K60- don 1 42,3 | 36,5 | 458 | 41,5 | 148 | 11,0 | 10,0 | 11,9

3. ®1+puzoarpus 44,0 | 37,6 | 46,4 | 42,7 | 154 | 114 | 10,5 | 124

4.0 1 +¢pnaBobakrepun | 43,2 | 384 | 46,2 | 42,6 | 156 | 11,2 | 10,6 | 12,5

5.®1+puzoarpun+ 43,6 | 38,2 | 46,6 | 42,8 | 164 | 11,2 | 104 | 12,7
(haBoOakTepuH

6.NeOP45K60-¢pon 2 42,6 | 36,9 | 47,2 | 422 | 156 | 11,1 | 103 | 12,3

7.D2+pusoarpun 46,0 | 38,5 | 48,0 | 442 | 16,0 | 11,6 | 10,8 | 12,8

8 .d2+¢maBodakrepun | 45,8 | 38,9 | 47,8 | 44,0 | 160 | 11,9 | 109 | 129

9.02+puszoarpust 45,1 | 39,3 | 48,2 | 442 | 16,1 | 11,9 | 10,9 | 13,0
(aBobakTepuH

10. N30P45K60+ 46,1 | 40,1 | 51,0 | 45,7 | 18,1 | 13,0 | 11,1 | 14,3

N30 BecHoit
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Cornacro 'OCT 9353-90 3epHO MUICHHIIBI 10 CONEPIKAHUIO CHIPOH KIEHKO-
BUHBI paszjeisercs Ha 6 rpymnn. MakcumanbHoe coaepxanne (6onee 36%) oreHuU-
BaeTCs BBICHIEH IPYNNON KayecTBa, NPHU COJNEPKAHUU B 3€pHE KIECHKOBUHBI MEHEE
18% oHO OoTHOCHTCS K 4 M 5 TpynmIaM KadecTna.

OmnpeneneHne COAep>KaHUS CHIPOH KJIEHKOBHUHBI B 3epHE O3UMOW MIICHUIIEI
M0Ka3aJio, YTO OHO B NEPBYIO OYepeab 3aBHCEN0 OT MOTOAHBIX YCIOBHH BO BpeMs
HanuBa 3epHa. MakcuManbHOE COAEpKaHUE ChIPOM KIEHKOBHUHBI MOJIYy4YEHO B 3€p-
He B 1999 r. (Tabmn. 2.47), a MUHUMaJIbHOE MPHU BBICOKOM YypoO)Kae 3epHa, coOpaH-
HOM B ycuoBusax BiaaxHoro 2001 r.

AHanu3 IeHCcTBUA MHHEPAJIbHBIX yAoOpeHHWil W OWompemapaToB Ha COJAEp-
JKaHUE B 3€pHE CHIPOIl KICHKOBUHBI BBISBIII IOJIOXKHTEIBHOE HX BIUSHHE BO BCE
roael. B wactHoctn B 1998 m 1999 rr. GuomnpenapaTtsl Ha (GoHe 0e3 BHECCHHS
a30THOTO yA0OpeHHs obOecrnedynny TEHACHLIHIO MOBBINICHHS HAKOIJICHHUS B 3€pHE
CEIpOil KIeHKOBUHBI. BHeceHHe a30THOTO yJoOpeHuH BO Bce oAbl CIIOCOOCTBOBA-
JI0 YBEIUYECHUIO COJEpKaHHUs B 3epPHE CHIPOIl KJIEHKOBHHBI, a B OT/ICJIbHBIC TOIBI
3TO HaOJI0AAOCh M OT MCIOJIB30BaHUS OuonpenapaTtoB Ha (GOHE C BHECEHUEM
a30THOTO yJOOOpeHUS.

Tabnuya 2.47. Bivsiaue ynoOpeHuid n OHOINIpenapaToB Ha COJiep)KaHUe B 3epHE 03UMOM
MIIEHUIL] CHLIPOW KIEHMKOBMHLI M nokasaTens MJIK

Chipas kieiikoBuHa, % Tloka3zarear UJK, en.
BapI/IaHT 1998r. | 1999r. | 2001r. | Cpen. 1998r. | 1999r. | 2001r. | Cpen.
1.be3 ynobpenuit 21,6 | 23,0 14,0 19,5 70 87 40 66
2.P45K60- don 1 21,7 | 233 14,0 19,6 75 75 40 63
3. ®1+puszoarpux 22,6 | 26,0 14,0 | 209 75 87 40 67

4.®1+¢dmaBobakrepun | 22,5 | 252 | 150 | 20,9 63 85 40 63
5.®1 +puszoarpun+t 22,8 | 26,0 | 140 | 20,9 68 85 40 64

¢naBobakTepuH
6.N3 0P45K60-don 2 22,8 | 25,5 | 16,0 | 21,4 60 90 40 63
7.D2+pusoarpun 24,0 | 26,6 | 16,0 | 22,2 75 77 40 64
8.M2+¢naBobakrepun | 24,5 | 26,8 16,0 | 224 75 75 40 63
9.®2+puzoarpun+ 24,1 | 26,9 16,0 | 22,3 78 80 40 66
(maBoOakTepuH
10. N30P45K60+ 23,9 | 28,5 | 16,0 | 22,6 63 77 40 60

N30 BecHoOM

ITo mokasarento AedpopManuyl KICHKOBHHBI, OICHMBAEMOMY B EIMHHIIAX
WK, 3epHO MATKON MIIEHUIB! pa3jienseTcs Ha TpU I'PYNNbl KadyecTBa. Hampu-
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Mep, B nepsoil rpynne UJIK nomxeH coctaBiuits oT 45 1o 75 epunun. Mcxons us
9TOT0, 3¢pHO O3MMOW MIIEHHUIBI, MOJTy4YeHHOEe B 1998 T. cOOTBETCTBOBANIO MEPBOM
(xopomreit) rpymnme kadecTBa, B 1999 r.- BTopoil (yA0BIETBOPUTENEHO cl1ab0i) U B
2001 r. BTOpo#f y1OBIETBOPUTEIBHO KPEIKOM.

Uto kacaeTcs NEHWCTBUS MHUHEPAIbHBIX yOOOpeHHH H OuompemapaToB, TO
n3MeHeHus nokasarens MJIK He BEIXoAMIN 3a IMpeAensl 3HAYCHUN TPYIIIIEL.

Conepxxanue ¢ochopa B 3epHe, B OTINYHE OT a30Ta, ObBUIO B MEHBIIEH cTe-
MEHU CBS3aHO C MOTOXHBIMU ycinoBusAMH. KoHuenTpauus ¢ocdopa B 3epHe 03H-
MO mmreHuIpl 6e3 BHECEHUS MUHEPANbHBIX ynoOpeHuit coctaBuna 0,92%, BHece-
Hue (ochopHOTO yNOOpEHHS HE BIHAJIO HA KOHIECHTPANHMIO OJHOMMEHHOTO dIe-
MeHTa B 3epHe (Tabu. 2.48). [IpuMeHEeHUE MHOKYJISHTOB TaKKe CYIICCTBCHHO HE
U3MEHIO0 KOHUeHTpauuwo ¢ochopa B 3epHe, koropas cocraBisia 0,96-0,97%.
Brecenne a30THOTO yno0peHHs MOA O3MMYIO IIIEHHIY IO CPaBHEHHIO ¢ (HOHOM
PK taxxe He H3MEHMJIO KOHIIEHTpanuio B 3epHe dpocdopa. He mpoucxonmio sToro
U oT OuonpenapaToB Ha (HOHE MOJHOTO MHHEPAIBLHOTO YAOOpEHHUS.

B otnnume ot docdopa, KoOHIEHTpalUs Kanus B 36pHE 03MMOIl MIIEHHUIBI B
OonpIIel CTENEHH OMpeAelsIach MOTOTHBIMH YCIOBHUSMH BEreTAal[HOHHOIO IIe-
puona. MakcuMmalbHOE HAKOIUIEHHE KalHus B 3€pHE IOJYyYEeHO HPH HEI0CTaTKe
aTMOC(EpHBIX 0CaJKOB M MHHHMAaJbHOE - NPH UX U30bITKE. CBA3aHO 3TO C BENH-
YUHON ypOXalWHOCTH 3€pHa, 0 4eM OblIo ckasaHo Beime. Ha ¢one 6e3 ynmobpenuit
Ipu copepxanuu B 3epHe kanus 0,68%, BHecenue nmox xynsTypy PK-ynoOpenunii u
NMpUMEHEeHHe Ha 3TOM (oHe OuompenapaToB, NMPAKTUYECKH, HE BIUAIO Ha €ro
KOHIICHTpaLMO0. AHAJOTHYHAs 3aKOHOMEPHOCTh OTMEYEHa U Ha ()OHE C BHECCHHE
a30THOTO yIOOpeHHus: coaepKaHHue Kalaus B 3epHEe HaXOAUIoch B mpenenax ot 0,74
o 0,75% (ta6m.2.48).

B mo6o4HON MpOAYKINHU- COIOME COAEpPKAHUE OCHOBHBIX JJIEMEHTOB ITHTa-
HUSl pacTeHHH B OOJNbIIEH CTENEHH ONIPEeNsNIOCh IMOTOTHBIMH YCJIOBHSIMH BeETe-
TallMOHHBIX INEPHOJOB, HEXKEIH HCIOIb30BAHUEM II0J] O3UMYIO IMIIEHUIY MHHE-
pa’bpHBIX yAOOpeHUH U NpUMEHEHHEM OunonpenapaTtos (Tadn. 2.48).

HanGonpmias KOHIEHTpanus a30Ta B COJIOME O3MMOM MIICHHUIBI OblTa B
1998 r. 0,66- 1,13%. IIpn BHECEHUH a30THOTO yJOOpPEHHS OTMEUYECHO BO3pacTaHHE
colep)kaHMs a3oTa. B npyrue roxsl B cooMe KOHI[EHTpalMs a30Ta B COJOMe OblIa
B 1Ba M Oojiee pa3 MEHbIIE U OTMEYCHbI T XKE HalpaBICHUS U3MEHEHHS COJepxKa-
HUS a30Ta B 3aBHCHMOCTH OT HCIOJIB30BaHMS aMMuadHOW cenutTpsl. IIpumenenme
OmompenapaToB CyIIECTBEHHO HE OTPA3WIOCh Ha KOHIEHTPAI[UU a30Ta B COJIOME.

Conepxanue ¢ochopa B coimoMe O03MUMON NIICHULBI OMPEAEIAIOCH MOTOM-
HEIMH YCJIOBHSIMH BET€TalHOHHOTO IIepHOJia ¥ B MECHBIIEH CTENEeHU IPUMEHEHHEM
MUHEPaJIbHBIX yA0OpEHHH M MHOKYJsAIHUeil ceMsH Ouompenapatamu. B rox ¢ goc-
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TATOYHBIM KOJIHYECTBOM aTMOC(EpHBIX OCaIKOB, KOIJa CO34aBalUCh OJaromnpu-
ATHBIC YCIOBUSA IIsI (OPMHPOBAHHS BBICOKOT'O YpOXKas OCHOBHOW M MOOOYHOM
NpOAYKIUHU, COJIOMAa O3UMOH IIIEHUIBI COJEpXKajla MUHUMAJIBHOE KOIUYECTBO
docdopa.

KoHueHTpanus Kanus B COJIOME 03MMOIl NMIISHUIBI, B oTiH4YHe 0T docdopa,
MEHBIIIE 3aBUCENa OT MOTOJHBIX YCIOBHH. B OTAenbpHBIX Cydasx HCIOIb30BaHHE
ouomnpenapatoB Ha ¢oHe ¢ BHeceHueM PK-ynoGpenmit obecrmeumno Bo3pacranue
HaKOIUIEHHE 3TOr0 3JEMEHTa B COJOME, YTO SBISETCS KOCBEHHBIM IIOKa3aTeleM
YBEJIUYCHHUS YCTOMYMBOCTH PACTEHHH K HEOMArompusSTHBHIM (akTopaM BHEIIHEH
cpenpl. DoHOBOE NpUMEHEHHE TII0J O3MMYI0 HIIEHHNY (ochOopHO-KATUHHEIX
yRoOpeHuil obecreynsio yBeJlnYeHNne KOHI[EHTpallMu KaJus B COJOME, TO JKe ca-
MO€ OTMEUYEHO B OTJEJIbHBIX CIy4asX NPH MCIOJIb30BAaHUM OHONpENapaTOB.

Taonuya 2.48. XuMudeckuii cOCTaB 3epHa 03UMOM MILIEHUIIBI B 3aBUCUMOCTH OT YCJIO-
BUI MUHEPAJIILHOTO MUTAHUS, % Ha BO3/.-CyX. B-BO

3epHO Conoma

Bapuant N P.Os | Ka0 N P20s | K20
1.be3 yno6penuit 1,91 | 0,92 | 0,68 | 0,43 | 0,26 | 0,64
2.P45K60- ¢on 1 1,92 | 0,94 | 0,70 | 0,42 | 0,29 | 0,72
3. ®1+pusoarpun 2,00 | 096 | 0,70 | 0,44 | 0,29 | 0,77
4.0 1 +¢pnaBobakTepuH 2,01 | 0,96 | 0,72 | 0,46 | 0,31 | 0,82
5.®1+puzoarpun+ ¢nasodakrepun | 2,04 | 0,97 | 0,70 | 0,44 | 0,30 | 0,80
6.NeOP45K60-tdon 2 1,98 | 0,93 | 0,72 | 0,48 | 0,31 | 0,78
7.D2+pusoarpun 2,06 | 0,95 | 0,73 | 0,51 | 0,33 | 0,77
8.M2+¢naBobakTepuH 2,08 | 0,95 | 0,74 | 0,51 | 0,32 | 0,79
9.®2+puzoarpunt ¢nasodbakrepun | 2,09 | 0,97 | 0,75 | 0,51 | 0,30 | 0,80
10. N30P45K60+ N30 BecHoit 2,26 | 097 | 0,75 | 0,70 | 0,32 | 0,81

B ompite Cwmonenckoro HUMCX mo wm3ydeHWIo OeWCTBUS pH30arpuHa H
(¢naBoOakTepHHAa Ha 03MMOH mNuIeHHUIE 3aps ObUIO yCTaHOBIEHO, YTO YpOXKai-
HOCTb 3€pHa B OTJeNbHbIE TOABl U3MeHsIack oT 17,5 no 36,8 1/ra, a B cpenHeM 3a
3 rona ot 20,0 no 30 /ra (Tabu. 2.49).

[TpubaBku oT mpuMeHeHus OuompemnapatoB Ha ¢one PK cocraBunum ot 4,1
10 5,2 m/ra, 9TO COOTBETCTBOBAJIO BHECEHHUIO IOJ O3MMYI0 MHIICHUIy a30THOTO
ynobpenust ¢ ocern B go3e 30 xr/ra. O6a mpemapaTa, UCIOJIB30BaHHBIE KaK pas-
JIebHO, TaK U OMHAapHO, OBIM OJMHAKOBO PAaBHOLEHHBI MO BIHMSHHUIO HA ypoiKaii-
HOCTh 3epHa. MHOKynsauus ceMsH Ha (GoHe oceHHero BHeceHHs N30 mocToBepHO
yBEIM4YHIIA YPOKaHHOCTh O3MMOH MIICHWIBI, NPUOABKH OT M3ydaeMBIX Ipemapa-
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TOB COCTaBUJIM OT puszoarpuna 5,3 n/ra, ¢pmaBobakrepuna — 2,8 u/ra u ot OuHap-
HOTO X HpuMeHeHus 3,9 1/ra, T.e. IPUOABKH COOTBETCTBOBAIN BECEHHEH a30THOU
nogkopmke B po3e 30 kr/ra. IIpu 3ToM TONbKO (py1aBOOAKTEPHH HECKOJIBKO YCTY-
nan uM. A

3HaueHUEe XO035HCTBEHHOro Kodp¢unuenra muauMmaibHoe (0,40) mosydeHo
npu JpoOHOM BHECEHHMH a30THOTO yJIOOpeHHs, W NMpH npuMeHeHuu ¢ oceHH N30.
buonpenaparel Ha ¢one PK crmaGo moBblmanu gonro 3epHa B obield Guomacce
pacTeHHil, IpU 5TOM BBISBJICHHAS TCHICHLMS COXPAaHWJIACh M U1 pU30arpuHa u
O6uHapHO# nHOKYIsIMY Ha Gpore N30P60K90 (Tadn. 2.48).

Taonuya 2.49. Bausaue OuomnpenaparoB M yIOOpeHUI Ha 03UMYIO IIICHUILY, BBIpa-
IIMBAEMYIO Ha JEPHOBO-IIOA30JIMUCTOM JErKOCYTIIMHUCTON 104YBe

Ypoxaii- Chwipoii A3oT B
HOCTBb 0eJIOK B coJioMe
BapHaHT 3epHa, KXO3 3epHe

w/ra %
1. P60K90 - don 1 20,0 0,43 10,3 0,74
2. ® 1 +puzoarpux 26,4 0,44 11,2 0,73
3. @ 1 + ¢pnaBobakTepuH 242 0,44 10,8 0,72
4. ® 1 + Vepusoarpun + Ve dhiaaBobakTepuH 25,2 0,44 11,1 0,75
5. N30P65K90 - ¢on 2 24,7 0,42 10,8 0,76
6. ® 2 + puzoarpux 30,0 0,43 11,8 0,75
7. ® 2 + ¢pnaBobakTepHH 215 0,42 11,0 0,77
8. @ 2 + Ve puzoarpun + Ve phnaBobakTepuH 28,6 0,44 11,4 0,74
9. N60P60K90 28,1 0,40 11,3 0,78
HCPys 31

B pesynpraTe ucnonp3zoBanus OuonpenapatoB Ha ¢ore PK mpomsommo mo-
BBILIICHUE COJICPKaHUsA B 3epHE chiporo Oenka c¢ 10,3 mo 10,8-11,2%, B TO Bpems
KaK B COJIOME IIPU HCIOJIb30BAaHHWM pH30oarpuHa u QuaBobakTepuHa, OT OMHAPHOI
MHOKYJILIMU 3TOTO HE OTMEUYEHO.

B pesynbpTaTe BHECEHHS a30THOTO yAOOpEHHS B 3€pHE MOBBIIIATIOCH COAEP-
JKaHUE CBIpOTo OenKka, MPH 3TOM HHOKYISIIHS CEeMsSH OumompemnapaTaMu oOecIedH-
Jla TaKylo 0elIKoBOCTh 3epHa, kak BHeceHHe N30 ¢ ocenn 1 N30 B BECEHHIOIO MOJ-
KopMKy ( Tabia. 2.48). B cooMe 03MMOM MIIEHHIBI OT HHOKYyIsuuu Ha ¢porHe NPK
MPaKTUIECKH HE MPOUCXOJUIO MOBBIMICHUS KOHIEHTPAINH a30Ta.

WTak, NaHHBIE 3TOT0 ONbITA HMOJATBEPkKAAT 3()(EeKTHBHOCTh Ouompenapa-
TOB Ha O3UMOH IIICHHIE, BHIPAIIABAEMON Ha ACPHOBO-NOA30JIUCTON mouBe. OHa
(7P heKTHBHOCTE) COOTBETCTBYET BHECEHHIO IIOJ O3MMYI0 MIICHHUIY a30THOTO
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ynoopenus ¢ ocenu B 1o3e N30, a Ha ¢pone N30PK B onnoM ombITe ycTymaer, a BO
BTOPOM - COOTBETCTBYET BeCEHHEH MOJAKOPMKE a30THBIM ynobpenuem B pose 30
Kr/ra.

[Ipoananusupyem peiicTBue puszoarpuHa u ¢iaaBoOaKTEepUHA Ha ypOXKaii-
HOCTH 03uMoOil mmeHunsl copra [lamsate @enuna B omelTe, MpoBegeHHOM Ps3an-
ckuM I'TIY Ha TemHO-cepoil TshxenocyrnuHucTol nouse [ ['abubos, 2001].

Ha teMHO-cepoili nmecHO# mo4Be, XapaKTepHu3ymolleics 06ojee BHICOKUM IIO-
JOpOINEM II0 CPAaBHEHHIO C JEPHOBO-NIOJ30TUCTHIMH IIOYBAMH, B CPEeJHEM 3a 3
roja ypoxaiHocTh 3epHa coctaBmwia oT 21,5 mo 26,9 wra (tabn. 2.49). Ot puso-
arpvHa He JOCTUTHYTO AOCTOBepHOU mpubaBku (2,3 1/ra) ypoxas 3epHa, BMECTE C
TeM Ha 1,3% yBeamumioch cojepkaHHe B 3epHe chiporo Oenka. dmaBobakTepuH
obecreunst JOCTOBEPHEIH pocT ypoxkaifHocTH 3epHa (3,0 m/ra) m yBenndeHue Ha-
KOTUJICHUS B HeM Oeika 1Mo cpaBHEHHIO ¢ GoHOM Oe3 ymobOpenuii. JleficTBue 3TOTO
mpemnapara Ha ypoxkai 3epHa ObUIO SKBHBAaJCHTHO BHECEHHIO NMOJ O3UMYIO IIIe-
HHUIly a30THOTO ynobOpenus B go3e 30 kr/ra. [ToceB cemsH, HHOKYJIHPOBAHHBIX PH-
30arpuHoM, Ha ¢oHe N30 HmOJIOKHUTENHHO HE BIMII HAa ypoXallHOCTh 3epHa 03H-
Moit nueHunel. JIpo6HOE BHECEHUE a30THOTO ynoOpeHus B no3e 60 kr/ra He obec-
MEeYNII0 yBeNudeHus: c6opa 3epHa, XOTS MOJOXKHUTEIBHO OTPAa3UIOCh HA €ro Oenko-
BOCTH.

TakuM 00pa3oM, Ha TEMHO-CEpOil JieCHOW mo4Be (raBoOAKTEPUH yBENUYH-
BaeT ypOXKaiHOCTh 3epHA M ero 0eIKOBOCTH, IPH ITOM JEHCTBHE €r0 PaBHOLEHHO
BHECCHHUIO MOJA O3uMylo muieHuny ¢ oceHu N30. DddekTuBHOCTH pH30arpuHa
npubnmxaercs K ¢raBoOakTepuHy. IIpum 3TOM OH He MOBBHIIIAET YpPOXKAHHOCTH
3epHa 1 Ha (QOHE AOMOCEBHON 03Bl a30THOTO ymoOpenus. Bo Bcex cmydasx Ouo-
npenapaTsl 00ecrneYrBald MOBBIIICHHE OSIKOBOCTH 3€pHA, OCOOEHHO MO CpaBHe-
HHIO ¢ hoHOM Oe3 ynoOpeHuii.

B ombiTe Ha BBILICNOYEHHOM MAaJOT'yMYCHOM CBEPXMOIIHOM YEpHO3EMeE
KpacHogapckoro kpas HHOKYJISIMS CEeMsH O03uMMOil muieHuubl copra CkudsHka
MOJOXXKUTENBHO CKa3ajlach Ha ypoxalHocTH 3epHa [Pyrop, 1999]. Ucnons3oBaHue
6uonpenaparoB Ha pone N40P8OK60 ¢ ocenn + N40 panHeil BeCHOW HOBBICHIIO
ypoxxaitHOCTb 3epHa ¢ 41 no 79 u/ra, HanGonee 3¢ PeKTUBHBIMU OBLIH MpemapaTsl
pusoarpuH u ¢uaBoOaKTepuH, NpUOABKH OT MX HCIONB30BAaHUS cocTaBuiu 7,1-7,9
1/ra. ypoKafHOCTh mpH 3TOM nocturana 61,5 u 52,3 1/ra, 4T0 COOTBETCTBOBAJIO
ypoxaitHocTu npu BHeceHHH ¢ oceHH NSOPSOKO60 + N40 BecHO! B MOAKOPMKY.
To ecth Ha yepHO3eMe dPPEKTUBHOCTH GUOINpENnapaToB COOTBETCTBOBAJA BHeECe-
Huto N40. 6uonpenapatsl Ha 0,9-1,1% yBenuuuBaIu B 3¢pHE COJEPIKAHHUE CHIPOTO
6enka u Ha 2,1-2,4% - cBIpOil KICHKOBUHBI.
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Taonuya 2.49. Biusuue pusoarpusa u ¢praBobakTeprHa HA 0O3UMYIO IIICHUILY
Ha TeMHO-cepoil nouse. Cpennee 3a 1996-1998 rr.

Bapuant VYpoxaiiHocThb 3epHa, w/ra | Ceipoit Oenok B 3epHe, %

1. Be3 ynobpenwuii 21,5 11,7
2. Pusoarpun 23,8 13,0
3. ®dnaBobakTepUH 25,5 13,0
4. N30 24,6 13,5
5. N30 + puzoarpun 25,5 13,9
6. N60 (N30 + N30) 26,9 14,8
HCP;s 2,5

P, % 3,5

Takum oOpa3oMm, HE3aBUCHMO OT THIIA IIOYBBI, PH30arpuH U (¢I1aBoGaKTEpHH
00ecreYnBalOT YBEINYCHUE YPOXKAHHOCTH 3€pHA O3MMOI NINCHWIBI, IPH 3TOM YIyd-
MIAI0TCS [I0KA3aTeNIN €r0 KayecTBa.

2.2.3.03umoe TpUTHKAJIE

O3uMoe TpHTHKalle HOBas 3€pHOBas KyIbTypa, KOTOpas BBEIpAaIUBacTCi B
pa3IMYHBIX MMOYBCHHO-KIUMAaTHYCCKUX ycaoBusx. OueHKY AeicTBUs Ouompemna-
paToB Ha ypOXaWHOCTh 3€pHA NMPOBOJUIH HAa ACPHOBO-CIA0OMOA30NHCTON cpen-
HeCyrJIMHHUCTON mouBe B Pecnybnuke Mapuit D1 [Cemenos, 2003]. [Toroausie yc-
JOBHUS OBIM B OCHOBHOM CXOXHMH M XapaKTEpHU30BAJIUCh HEAOCTATKOM aTMO-
chepHBIX 0CaJKOB B MEPHUOJ BereTaluu, 3T0 obecrneuuno GopMUpOBaHHE OIU3KHX
ypoxaeB B 0o0a roja NpOBENEHHS IIOJIEBOTO ONbITa. METONOM IHCIEPCHOHHOTO
aHaJiM3a BBHISABICH BKJIaA (pAakKTOpoB B GOpMUpOBaHHE ypOKas O3MMOTO TPHTHKAIE.
B uwacTHOCTH Ha monlo uccienyeMmblx ¢akTopoB mpuxogutcs 90.64%, 9.36% 3a-
HUMaJl cirydalHslil ¢axtop. Cpeam m3ydaeMelx (GakTopoB Ha moyio (akxropa rox
npuxoamnock Bcero 0.07%. OcHOBHOHM Bkiax B (pOpMHpOBaHHE YypoOKas O3MMOMU
TPUTHKAJIC BHECIU YCIOBHUS MHHEPaNbHOTO mUTaHus - 82.35%, Ha mOIHO B3aUMO-
JelcTBUS yCIOBUU roja U yCIOBUNH MHHEPAIbHOTO HUTAHUS NPUXOAUIOCH 8.25%.

B 3aBucUMOCTH OT yCIIOBHH MHHEpadbHOTO MHUTAaHUS PACTEHUU, ypoxKaii-
HOCTH 3epHa o3uMoro tputukaie B 1998 r. uzmensnacey ot 19.0 no 28.0 u/ra, B
2000 r. ot 20.3 mo 26.8 w/ra, a B cpenHeM 3a JaBa roga kojebaHue COCTABUIO OT
19.7 no 27.4 n/ra.

Buecenue non o3zumoe Tputukane GpochopHo-KanuitHOro yagoOpeHus B J03¢€
P45K60 yBenuumino ypoxaiHocTh Ha 1.4 1/ra (ta6n.2.50). Buecenue ¢ oceHu
a3oTHOro ynoOpenus B go3ze 30 kr/ra obecrnedymsino yBelMUYeHHE YpOKaliHOCTH 3ep-
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Ha [0 OTHOIIEGHHUIO K KOHTpoJto 0e3 ynoOpenuit Ha 4.3 u/ra, a npubaBka Kk QoHy
PK cocrasuna 2.8 n/ra.

JlOTIOJIHUTEIbHOE BHECEHHE a30THOTO yHOOPEHHS B BECCHHIOI IOAKOPMKY
yBEINYHIO MpUOaBKy yposkas 3epHa A0 6.7 1/ra Mo CpaBHEHHIO C BapHaHTOM 0e3
ynoOpeHuild, npu 3TOM POCT ypokaWHOCTH mo oTHoumeHuio Kk PK-dony cocraBun
5.3 u/ra. YBenuueHHe 03Bl a30THOTO yIOOpEeHHUs B JBa pa3a B 3TOM cliyyae CoO-
MPOBOXKIANOCHh aACKBATHBIM YBEINYEHHEM YPOKaHHOCTH 3epHAa O03MMOTO TPHTH-
Kare.

IIpoananu3upyeM JpelcTBHEe OHONpeNmapaToB Ha YpPOKaWHHOCTh O3UMOI Tpu-
tukane Ha Goue P45K60. Ilpu Mcnonab30BaHMM IS MHOKYJSIUM CEMSH pH30ar-
puHa TOMOJHHUTENbHBIN cOop 3epHa cocraBun 4.3 u/ra, ot ¢puaBobakTtepuHa- 4.4
n/ra u 5.1 1w/ra oT GMHAPHOTO HCHOJB30BAaHUSA ITHX MpPENapaToB B IOJOBHHHBIX
n03ax.

Tabnuya 2.50. BnusHue MuHepanbHbBIX ynoOpeHMid W OuMomnpenapaTroB Ha 3epPHOBYIO
MIPOAYKTHBHOCTh O3UMOTO TPUTHKAIE, I/Ta

Cpennss
IIpnbaBka
Bapuant 1998 r. | 2000 r ;;;;«:{-0 K (omy 5eu3 Or 610~
yno06penuii mpemapara
CTh K monl
1 .be3 ynoOpenwmii 19,0 20,3 19,7
2.P45K60- don 1 20,1 22,1 21,1 1.4
3. ®1+puzoarpun 243 24,7 24.0 43 4.3
4.® 1 +dpnaBobakrepun | 23,4 24,8 24.1 4.4 4.4
5.®1+pusoarpun+ 23,4 24,8 24.1 5.1 5,1
¢aBoGaKTepUH
6.N3 0P45K60-¢pon2 25,0 22,8 23,9 4.2
7.®2+pusoarpux 27,8 26,6 27.2 7.5 3,3
8.D2+dnaBobakTepuH 28,0 26,8 27,4 7,7 3,5
9.®2+puszoarpun+ 28,0 26,8 27,4 8,1 3,5
(hnaBobakTepuH
10. N30P45K60+ 27,1 25,7 26,4 6,7
N30 BecHo#
P,% 1,9 2,2 2,1
HCPys 1,3 1,5 1,4

Ha ¢one ¢ BHeceHHEM a30THOrO yAOOPEHHUS NPHU MOCEBE O3UMOTO TPUTHKA-
Jie MHOKYJIMPOBAHHBIMH ceMeHaMu cOop 3epHa Bo3poc ¢ 23,9 mo 27,2-27,4 u/ra,
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npu 3ToM npubaska Kk GoHy coctaBmia 3,3-3,5 n/ra. OT BHECEHHS a30THOT'O ya00-
perus B no3e 30 kxr/ra ¢ oceHu ObLI0 moaydeHo oT 2,8 mo 3,3 u/ra. Baecenne N30
B BCCCHHIOK MOJAKOPMKY obOecmeduso poct cbopa 3epHa ¢ 23,9 mo 26,4 n/ra uwiu
Ha 2,5 u/ra. JlononHuTe bHBIH cOOp 3epHA 03MMOT0 TPUTHKAIE OT OHONpenapaToB
Ha (QoHe c BHeceHHEM a30THOTO ynoOpenms B no3e 30 kr/ra OBLT SKBUBAJICHTEH
BapuaHTy ¢ N60.

[ToronHble yCcIOBHS W YPOBEHb MHHEPAJIbHOTO IHTAHHUS PACTCHHH OTpas3u-
JUCh Ha JuiMHE cTebns o3umoro Tputukane (tabm. 2.51). OHa B mepByro ouepenb
3aBHCeNIa OT MOTONHBIX ycinoBuii Beretanmuu. B 2000 r., xorma B Hadvalle Berera-
MM KOJUYECTBO aTMOC(EPHBIX 0CaIKOB OBUIO OIM3KHM K HOPME, PAacTEHHS HMe-
a4 OOJIBIIYIO JUIMHY CTeOs Mo cpaBHeHHIO ¢ 1998 r. XapakTep BIHUSHHS MHUHE-
pa’IbHBIX ynoOpeHUH m OmompemapaToB OBLT MICHTHYHBIM B 00a roma. Ciemyer
MOYEPKHYTh, 9T0 BHeceHne PK-ymoOpenuit He obecmedmio CymecTBEHHOIO yBe-
JUYCHUS] JTUHEHHOH IJIMHBI pacTeHHH, B TO kK€ BpeMs W OHMOIpemaparsl Ha 3TOM
¢oHe cnabo BiMsANa Ha TUHEHHYIO ANMHY o3uMoro TpuTukaine. Ha ¢one c BHece-
HHEM MOJHOTO MUHEpPalbHOTO yAOOpeHHs NIWHA pacTeHUW Oblna Oonbmie, M OT-
MedeHa TeHACHIMS YBEIWYEeHHS 3TOT0 IOKa3zaTels OT HCIOJIb30BaHM OWompemna-
paToB.

Tabauya 2.51. BiusHue MHOKYJISILIMU CEMSH O3MMOIO TPUTHKAJIC Ha MOKa3aTeIu
CTPYKTYDBI ypoxkasl

Jauna JlauHa Ko- Yucao 3e- Céop co-
BapI/IaHT cTedJst, cM Joca, cM PEH B KOJIO- | JIOMBI, I/Ta Kxo3.
ce, T

1 .be3 ynobpenwuii 73,6 7,2 25,2 314 0,39

2.P45K60- ¢don 1 74,0 7,2 26,1 39,4 0,38

3. ®1+pusoarpun 74,4 7,5 26,2 38,6 0,38

4.01+¢dnaBodakTepuH 74,7 71,5 25,9 39,0 0,38

5.®1+puzoarpun+ 74,3 7,7 25,8 38,6 0,39
¢aBobakTeprH

6.100P45K60-¢hon 2 74,7 7,7 25,4 36,7 0,39

7.®D2+puszoarpud 75,2 8,1 25,6 43,4 0,39

8.02+dpnaBobakTepun 75,1 8,0 26,0 43,4 0,39

9.®2+pusoarpus-+ 75,2 8.4 25,6 43,4 0,40
(hmaBoOakTepuH

10. N30P45K60+ 75,8 9,5 25,7 43,4 0,38

N30 BecHoi

Yucno 3€pE€H B KOJOCEC O3UMOTO TPUTHUKAJIEC 3aBHUCCIIO OT NOTOJAHBIX yCJ'IOBI/Iﬁ
roJga U MEHbIIC - OT UCHOJIB30BAaHUSA MUHEPAJIIbHBIX yz[o6peHHﬁ u 6HonpenapaTOB
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(Tabm. 2.51). BMmecte ¢ TeM, IpUMEHEHHE IOJ KYJIbTypy MUHEPAIbHBIX YI00peHnH
U MHOKYJISIIIMH CeMsIH pU30arpuHoM, (yiaBoOaKTEepUHOM M MX CMEChIO B IOJOBHH-
HBIX J03aX 00ECHEeYMsI0 TEHICHIUIO YBEINUYEHHUs B KOJIOCE YHCIA 3epeH, YTO MO-
XKET CBUACTENHCTBOBATh 00 YIyUNICHHH YCIOBUI JKU3HEAEATEIbHOCTH PacTeHHUH.

C6op mo6oYHOH HpOAYKIWH IpH BHeceHHH (ochopHO-KamuitHOoro ymgobpe-
Huit u3mensics ¢ 31,4 1o 34,9 n/ra, npuMeHeHHe HHOKYJIsAHTOB Ha ¢poHe PK yBe-
nuyuno cb6op comomel 10 38,6-39,0 /ra. Ha ¢oHe c BHECEeHHEM MOJHOTO MHUHE-
panbpHOTO ynoOpeHHs c6op conombl u3Menmics ¢ 36,7 no 43,4 n/ra. Bo Bcex ciy-
yasx NeHCTBHE U3ydYaeMbIX OMoIpenapaToB ObLIO paBHOIeHHO (Tadm. 2.51).

3HavyeHNe XO3SMHCTBEHHOTO KOd(dHuImeHTa He 3aBHCENO OT IOTOJHEIX yCIIO-
BUH BEreTallMOHHOI'0 MepHoJa M IPUMEHEHMsS IO0J KYJIbTYPy MHUHEPAJIbHBIX
ynobpenuid u OmomnpenaparoB. Bo Bce roxasl gomns 3epHa coctaBmia ot 0,38 mo
0,40 (tabm. 2.51.)

Macca 1000 3epeH 3aBucena OT MOTOJHBIX YCIOBUU B IMEPHOJ HAWBA 3€pHA
1 YPOBHSI MHHEPAJILHOI'0 NMUTAaHUS PACTEHHWH B IEpHOJ BereTanuu. boiee BrIcOKas
macca 1000 3epen monydena B 1998 r., menbuie - B 2000 r., 4TO CBSI3aHO C BO3-
IelicTBHEM MOTOOHBIX ycnoBui (tabn. 2.52). B cpeanem 3a aBa roma, mpu yiyd-
IICHUH yCJIOBHH NMUTAHUS PAaCTEHUS B pe3yibTaTe BHECEHHS MHUHEPAIbHBIX yH00-
peHuil, HaMmeTHyIach TeHACHUHUs Bo3pacTaHus maccel 1000 3epeH, koTopas cocTa-
puia ot BHeceHus P45K60 0,4 r, or N30P45K60- 1,3 r u ot N30+30P45K60- 3,8
T.

Wnokynsinus cemsin 6uonpenaparamu Ha ¢one PK yBennuumia maccy Thics-
gy 3epHeH Ha 1,0-1,4 1, 4TO COOTBETCTBOBAJIO BHECEHHIO MOJ O3MMOE TPHUTHUKAIe
azotHOTro ynobpenus B go3e 30 xr/ra. Ha ¢oHe ¢ BHeceHHnEM a30THOTO ygo0peHns
yBennuenne Maccel 1000 3epeH oT OuompenapatoB OblI0 GoJjiee BEIPaXKEHO IIO
cpaBHeHuto ¢ ponom PK u nocturno 2,6- 3,9 r 1 COOTBETCTBOBAIO BHECEHHIO O]
03MMO€ TPHUTHKAJE a30THOTO ynoOpeHus B nose 30 Kr/ra B MPEANOCEBHYIO KYJb-
TUBaUi0 1 30 Kr/ra B BECEHHIOIO TTOJIKOPMKY.

CogeprxaHue cpIporo 6enxka B 3epHE 03MMOTO TpHTHKane B 1998 r. m3MeHs-
nock ¢ 15,8 mo 17,2% u ¢ 12,0 no 13,6% B 2000 r. (Tadn. 2.52). B 006a rona BHe-
cenue ¢ oceHn 30 Kr/ra a30THOrO yA0OpPEHHUS MOBBICHIO KOJHYECTBO OelKa B 3ep-
He, IPH 3TOM NPUMEHEHHE BECEHHEW a30THOW MOJKOPMKH oOecredmsio najlbHei-
Imee yBeJIMYECHHE HAaKOIUIEHHs Oelka B 3epHe. B pesynbTaTe MHOKYISIMH CeMSH
6uonpenapatamu Ha pone P45K60 GeakoBOCTh 3epHA 03UMON TPHUTHKAIE BO3POC-
na c 14,2% no 14,6-14,8%, 4yTo MOXHO paccMaTpuBaTh Kak TeHAeHuuio. Ha ¢one
C BHECEHHEM a30THOTO yJOOpeHHUs yBeIHMUEeHHE OEIKOBOCTH 3€pHA IOJ BIUSHHUEM
npenapatoB coctaBuio 0,3-0,5%.
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Conepxanne ¢ochopa B 3epHE 03UMOro TPHUTHKAJIE, MPAKTHUYECKH, HE W3-
MEHSJIOCH OT yCJIIOBHH MUHEpanbHOTO NMHUTaHMA (Tabn.2.53), B cpeHEM B TOIBI UC-
ciemoBaHui oHo HakamauBano 0,94-1,00% P205.

KoHueHTpamus Kanus B 3¢pHE CYIIECTBEHHO 3aBHCENA OT MOTOAHBIX YCIO-
BUH BereTanuoHHOro mepuona. [IpuMeHeHHEe MHUHEpalbHBIX ynoOpeHHH u Ouo-
IpernapaToB HE OTPa3MIOCh Ha KOHIEHTPALMM KaJHs B 3€pHE O3MMOW TpPHUTHKAJE.
B cpenneMm 3a 1Ba roja 3epHO 03uMoOro Tputukaine coaepxano 0,89-0,96% K,0.

Taonuya 2.52. ]leiictBue 6uonpenapatoB Ha Maccy 1000 3epeH U comepikaHHE CBIPOTO
GeJika B 3epHE O3UMOTO TPUTHKAJIE

Macea 1000 3epen, r Cripoii Geok, %

Bapuat w98 .| 20007, | cpenn. | 2% [ 29 [ cpenn,
1.be3 ynoOpenuit 47,7 394 43,6 158 | 12,0 13,9
2.P45K60- ¢on 1 47,4 40,5 44,0 | 158 | 124 14,2
3. ®1+puszoarpux 49,1 41,5 453 16,2 | 133 14,8
4.® 1 +¢pnaBodbakTepuH 48,8 41,9 45,4 16,1 | 13,1 14,6
5.® 1 +puzoarpun-+duaBodbakrepun | 48,6 41,4 45,0 16,0 | 13,2 14,6
6.bI30P45K60-hoH 2 49,0 40,8 44,9 16,0 | 13,0 14,5
7.®D2+puzoarpur 52,9 42,1 47,5 16,2 | 13,6 14,9
8.d2+dnaBobakTepuH 53,2 42.4 47,8 16,1 | 13,6 14,8
9.02+pusoarpun-+¢aBodakTepHH 53,3 423 47,8 164 | 13,6 15,0
10. N30P45K60 + N30 Becnoit 52,8 42,0 47,4 17,2 | 13,5 154

He BBIABICHO 3HAYUTENbHBIX M3MECHEHUH KOHIEHTpanHWH a3oTa, ¢pochopa u
Kallid B 3aBHCHMOCTH OT NPUMEHECHUsS IOJ KyJIbTypy OHONpemapaTOB W MHHE-
panbHBIX ymoOpenuii (tabn. 2.53). ComepkaHue a30Ta B COJIOME COCTaBISIIO OT
0,48 no 0,58%, docdopa ot 0,35 no 0,41% u xanus 0,99 no 1,24%. BmecTe ¢ Tem,
B OJIMH W3 TOJO0B MPOBEACHUS ONBITa OHOTpenapaTsl Ha (OHE C BHECEHHEM ITOJIHO-
o MUHEPAJIbHOTO yJA0OpPEHUS YBEIUUYUIN KOHIICHTPALMIO Kalus B COJIOME O3UMOU
tputukaue ¢ 0,87 mo 0,99 - 1,07%, 4yTO0 MOXET CIyXUTh KOCBEHHBIM MOKa3aTeleM
YCTOHYMBOCTH PACTCHUH K HEOJIarompusaTHBIM (pakTopaM BHEIIHEH cpelsl M Kak
pe3yIbTaT 3TOT YBEJIHYCHHUS MPOIYKTHBHOCTU 3TOM 3€pPHOBOM KYJIBTYPHI.
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Tabnuya 2.53. XuMHUYECKHH COCTaB ypoxkKas 03MMOTO TPUTHKAJE B 3aBUCHMOCTU OT

Bapuant 3eipHO Conoma

P205 K,0 N P205 K,0
1.be3 ynobpenuit 0,94 0,89 0,48 0,35 0,99
2.P45K60- dou 1 0,97 0,91 0,48 0,37 1,04
3. ®1+pusoarpun 1,00 0,91 0,50 0,38 1,03
4.0 1 +dnaBobakTepuH 1,00 0,92 0,51 0,40 1,04
5.®1 +pusoarpun+daaBobakTepur 1,00 | 0,91 0,51 0,41 1,04
6.NeOP45K60-pon 2 0,96 0,91 0,50 0,39 1,12
7.®d2+puzoarput 0,98 0,91 0,52 0,38 1,22
8.02+dnaBobakTepun 0,98 0,93 0,51 0,38 1,21
9.®2+pusoarpuH-+¢raaBodaKTepuH 0,98 0,91 0,53 0,40 1,24
10. N30P45K 60+ N30 BecHoi 1,00 0,96 0,57 0,39 1,24

2.3. O pexTUBHOCTL GHONPENapaToB B YMCTHIX H CMEIIAHHBIX MOCeBaxX
SIpOBOIi NMIIEHUIbI H ropoxa

2.3.1.YpoxaiiHOCTh M Ka4eCTBO 3€PHA SIPOBOI MIIEHUIIBI H TrOpOXa

D¢ (PeKTUBHOCTH BHECEHUSI MUHEPalbHbIX yAO0OPEHUH M MCHOIB30BaHUS OHO-
IpenapaToB B YHCTHIX U CMEIIAHHBIX IIOCEBAaX APOBOI mmeHUns (copt Upruna) u
ropoxa (copt ANbOHAYM) C COOTHOLICHHEM KOMIIOHEHTOB B cMecu Ve m Ve or
HOPMBI BbICEBa B UMCTOM BHAE (3.5 MIH. BCXOXHUX 3epeH mmeHuusl u 0.7 MiH. -
ropoxa) OLEHHMBANIU B IOJEBOM OIBITE HAa JACPHOBO-NOJ30JUCTOH CpeIHECYIIHHU-
croit mouse [Jlekommes, 2002, 3aBanun, [laceiakoB, Jlekommen, 2003]. Ypoxaii-
HOCTb 3€pHa SAPOBON NIICHULBI U CEMAH IOpOXa M3MEHIACh B 3aBUCUMOCTH OT
KIMMAaTUYECKUX YyCIOBUH BECEHHE-JIETHUX NEPHUOJOB BEreTalud U B CPEeAHEM IO
onblTy B 1998 u 2000 rr. cocraBuna 16,3 n/ra). bonee HuU3Kas cpeqHAS ypoxaii-
HOCTH IOJIyuyeHa B HEOJArompUsITHOM 10 MOTOJHBIM ycloBUusM 1999 r. - 14.3 u/ra
(tabn. 2.54). Bospacratomue ypOBHHM a30THOTO NMHUTAHUs, HE3aBUCUMO OT MHOKY-
JIALUHM CeMSH a30TGUKCHUPYIONMHUMHU IperapaTaMy U BuJa M0oceBa (MOHOIOCEB HIH
CMeCh), CYIIECTBCHHO YBEIMYHMBAIH YPOXKaifHOCTh 3€pHAa H3Y4YaeMBIX KYIBTYp.
He3aBucuMO OT MHOKYJISIUM CEMSH M yPOBHS a30THOIO HUTAaHHA yPOKaHHOCTH
ropoxa CyI[eCTBEHHO HH)KE, 4eM MIICHUILBI; YPOXKAHHOCTh CMEUIAHHBIX IIOCEBOB -
HUXKE YPOKaWHOCTH 3JIaKOBOH, HO HMPEBBHINIACT HPOAYKTUBHOCTH 0000BOH KyJBTY-
pHI.
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OT MHOKYISIMU CeMSH NMIICHUIBI PU30ATPUHOM JOCTOBEpHasi MpuOaBKa ypo-
kKas MO CpaBHCHHIO ¢ (OHOM 0€3 MHOKYJSIUHU MOJydYeHa TOJbKO Ha (GoHe 6e3
BHeceHHUs a30THoOro ypoopenus. [Ipu BHecenun N30 u N60 no moceBa ucmnonab3o-
BaHHWE pU30arpuHa MPUBEIO K CHWKEHHUIO YpoKas 3epHa. MHOKyIsAUHSI CeMsSH ro-
poxa pu30TOpPGUHOM CYIIECTBEHHO CHIJKajxa cOOp 3epHa TOJIbKO Ha (oHe Oe3
azora, a npu BHeceHuu N30 u N60 - He BausAna Ha ero BelM4MHY. BeposdTHo, 310
CBS3aHO C HAJIMYHEM B IOYBE JOCTATOYHOIO KOJUYECTBA CIOHTAHHBIX a30TQUK-
CHPYIOIUX 0aKTepHil, MOCKOJBKY B CEICKIIMOHHOM CEBOOOOPOTE TOPOX BO3JEIbI-
BaeTCs C MEPUOJUYHOCTRIO 5 sieT. Hemp3st uckiIoYaTh U TOTO 00CTOATENBCTBA, YTO
y KyJbTYpBI TOpOXa B Mpollecce celeKnuu Ha GoHe a30THBIX yIA0OpeHHid co3aatoT-
csi copTa, OpHUCHTUPOBAHHBIE B OCHOBHOM Ha aKTHBHOE YCBOCHHE MHHEPalbHOTO
azora [Amenun, 2001].

Ha ¢one 6e3 a3otHoro ynoOpeHus uiam npu BHeceHUHM N30 He oTMEdeHO
IOCTOBEPHBIX Pa3NU4YUil BEIWYUHBI ypoXkas B BapHaHTaX CMeceil, Iie CeMeHa OJi-
HOTO HUJIU 000MX KOMIIOHCHTOB OBLIM HMHOKYJIMPOBAHBI COOTBETCTBYIONIMMHU OHO-
npenapataMy 1Mo CPAaBHCHHUIO CO CMEIIAHHBIM MOceBoM 0e3 mHokysinuu. Ha done
N60 mo cpaBHEHHIO C ApPYTMMH BapHaHTaMH CMeceil cyliecTBeHHas NpubaBKa
yposkasi 3epHa MOJy4eHa TOJHKO B CMENIAaHHOM IIOCEBE C MHOKYJsnuei cemsH 00-
6oBoro xommoHeHTa. Cinenyet oTMeTHTh, 4TO B 2000 T. MpH WHOKYJISIHH CEMSH
MOHOIIOCEBA MIIEHUIbl YBEIHUCHUsI YPOXKAHHOCTH HE MPOUCXOAUIO Ha Bcex (o->
Hax a30THOro yaoOpeHus. MHOKyIsSuus ceMsH pU30TOpGHUHOM B MOHOIIOCEBE TO-
poxa yBelMYMBalla €ro ypoxaHOCTh TOJIbKO B 1999r. mpu BHECEHHMHM a30THBIX
ya00peHuii.

Tabnuya 2.54. BriusHre ypoBHS a30THOTO MUTAaHHUSA M a30TUKCHPYIOIIHX
IpenapaToB Ha ypoxalHOCTh 3epHa, 1/ra. Cpexnee 3a 1998...2000 rr.

N9 Bapuant No | N30 Neo
1. | [Tmenumna 16,7 19,0 20,4
2. | Mmenwnna + PA 174 18,2 19,7
3. | Topox 10,2 10,5 11,1
4. |Topox +PT 9.4 10,4 11,2
5. | [Imenuna + 'opox 154 16,3 17,5
6. | (ITmennua + PA) + Fopox 15,5 16,3 17,1
7. | Mmenuna + (Fopox +PT) 16,0 16,3 19,0
8. | (IMmenuua+PA)+(Topox+PT) 15,9 16,9 17,7
HCP(s(AB)=0.7 HCPys(B) = 0.4 HCPys(A) =0.4
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IIpn BHECeHMH a30THOTO yAOOPEHHs, HE3aBHUCHUMO OT HHOKYJSILHH CEeMSH
KOMIIOHEHTOB, B CYMMapHOM ypO’Kae CMECH yBEIHYMBaJICS cOOp 3epHA 3JIaKOBOTO
KOMIIOHEHTA.

YpoxaitHocTs 6000BOTO KOMIIOHEHTa cMecH Ha GoHe N30 HECKONBKO HUXKE,
a npu BHeceHMH NGOG0 Bbllle, YeM B BapHaHTe 0e3 BHECCHHs a30THHIX yA0OpECHHH.
HezaBucumMo oT (oHa a30THOTO YHOOPEHHS HMHOKYJISIHUS CEeMSH KOMIOHEHTOB
CMecH yBeJIHuYHBajla ypoKaifHOCTh 0000BOIl M CHIDKANA - y 3MIaKOBOH KynbTypsl. C
yBeIWYCHUEM 103 a30Ta B ypo)kae CMENIaHHBIX IIOCEBOB Ha0NIOAaNach yCTOHYH-
Bas TEHJAEHLUS K BO3PACTAHHUIO N0JIU 0G0OOBOr0 M CHHKECHHIO - JOJH 3JIaKOBOTO
KoMIoHeHTa. [loBbIIIEHHE JOJU ropoxa B OOIIEM ypokae CMECH 110 CPaBHEHHIO
CO CMEIIAHHBIM MOCEBOM 0€3 MHOKYJSLUU OTMEYEHO TOJIbKO Oe3 BHECEHHUS a30T-
HOTO ynoOpeHus. B npyrux BapmaHTax CMENIaHHOTO IoceBa (C MHOKYJISIUEH ce-
MsJH OJHOTO HJIHU 06OI/IX KOMHOHeHTOB) CYLECTBEHHBIX pa3n1/m1/1171 B COOTHOLICHUHU
HIIEHHUIBl U TOPOXa B ypO)Kae CMECH 10 CPAaBHEHHIO CO CMELIAHHBIM NOCEBOM 0e3
UHOKYJISITUM HE OTMEUYEHO.

HanGonpmmit Bkiag B popMupoBaHue yposkas YUCTHIX U CMEHIAHHBIX ITOCE-
BOB INIIECHUIIBI U rOopoxa MpUuHaMJIE)Kajl NOroAHbIM YCJIOBHUAM B IEPUOA BEreTallun
(66,7 u 95% - B MmonomnoceBax, 72,1 u 70,1% - B cMeImIaHHBIX). DTO CBUIETEIbLCT-
BYyeT O TOM, YTO IIPH BBIPAIMBAHUU HM3yYaeMBIX KYJIbTYyp B COCTAaBE CMECH BIIUS-
HUE HeOJIarONPUATHBIX MOTOJHBIX YCIOBHH Ha ypoxalh ropoxa cHmxaercs B 1,4
pasa, a MIIEHHIIB - HECKOJBKO Bo3pacTaeT. PakTop "BuA mocesa" Goibliee BAUS-
HHUE OKa3ad Ha ypoxkait 6000Boil kynsTypsl (12.5%); y 371aKOBOIl OH HIDKE U CO-
craBisl 5.6%. B cMmemaHHOM moceBe, IO CPaBHEHHMIO C OJHOBMUJIOBBIM, pOJIb
a30THBIX yAOOpeHHi B (QOpMHpPOBAHHM ypoxkas MNUICHHUIBl CHIDKanack (7,3 u
0,4%), a ropoxa - HeckosubKo Bospactana (2,1 u 3,9% coorBercTBeHHO). MHOKY-
JNAOUS CeMsH M3ydaeMbIX KyJIbTyp OKa3ajla CYIIeCTBEHHOE BIHSHHE B (OPMHUPO-
BaHHMH ypOXKas TOPOXa B MOHOIOCEBE U 00CUX W3y4aeMBIX KYJIbTYP B CMEIIAHHBIX
noceax. Ilpu sTom Oonbllee BIHMAHME OHA OKa3ana B (OPMHPOBAHHMM YypOXKas
31akoBOH KynbTypHl (3.9% - mmennna u 1.8% - ropox). B gucTsIx moceBax mie-
HULBEl B QOPMHPOBAHHMH ypOXKas CYLIECTBEHHO B3amMmojeicTBue (GaxTopoB "rof -
azot" (16.2%). Apyrue nBoiHble B3auMmojeicTBus ("ron - mHOKyIsAuus" u "a3or -
WHOKYIANHA") B YUCTHIX MOCEBaxX SPOBOI NIIEHHUIBI, a TaKXe TPOHHOE B3aWMO-
neiicteue GaktopoB Obid HU3KHUMHU- 0.1 - 2.6 %. Jlons BIUSHUS ABOWHBIX B3aH-
MoaeiicTBuil daxTopoB ("rox - azor" m "ron - wHOKyIsAnuA") B GopMUpoBaHHH
ypoxasi 37aKOBOH KyJIbTypbl CMEIIAHHOTO MoceBa cocTaBuiua numb 5.3-5.8%. Ilpu
3TOM JOBOJBHO 3HAYUTENBHO B3aMMOJEHCTBHE Tpex (akTOpoB "TOA - a30T - HHO-
kynanus" 9.1%. Jlons BAUAHUS APYTrUX JBOMHBIX M TPOUHBIX B3auMoAeHcTBUI
¢dakTopoB B popMHUpOBaHMHU ypoOiKas MIICHHUIB cocTaBuia 2.24 - 5.86%.
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Jons BnMSHUSA OBOMHBIX B3aUMOAEHCTBHH "rox - a3otr" W "ron - MHOKYIS-
nus" B GOpMHUPOBAaHHM ypoxkas ropoxa B CMEIIAaHHEIX ITOCEBax gocTuria 6.9 -
9.5%, a B3aumopeiicTBue Tpex GpakTopoB "rox - a30T — HHOKYIAUA" Mano (3.4%).
Joxs BIMSHUSA OCTANBHBIX JBOWHBIX M TPOWHBIX B3aMMOJICHCTBHHA (aKTOPOB B
(dbopMHpOBaHUYM ypoOXKas TOpoxa JOBOJBHO 3HAYMTENbHA W cocTaBiuser 12.6 -
27.6%.

Kax u3BecTHO, ypoXallHOCTh 3€PHOBBIX KYJIBTYpP ONpEIENsIeTCs] HECKOIbKH-
MU KOMIIOHEHTaMH: YHCJIOM NPOAYKTHUBHBIX cTebiel Ha eAMHHIE IUIOMAAN, YUC-
JIOM 3€epeH B Kojoce U maccoil 3epuoBku [Konaunes u ap., 1977].

C ynydimieHneM YpPOBHS Aa30THOTO NHTAHHMA NPH BHECEHHH OJHOUMEHHOTO
yROOpeHHs, He3aBUCHMO OT MHOKYJSIMH M BHJA II0CEBA, YBEIUYHBAIHCH oOIIee
KOJINYECTBO PACTCHMH, YMCIO NMPOJAYKTHBHBIX cTeOseil, Macca 3epHa C OJHOTO KO-
Joca apoBoi mmeHunsl (tabn. 2.55). Ha xommdecTBO 3epeH B KOJOCE BO3pacTaio-
IMHe J03bl a30THBIX YAOOpEHUIl CyIeCTBEHHO He BIWUIH. [IpW MHOKYISLUHU Ce-
MSH MOHOIIOCEBA MIICHHUIBl OTMEYECHO YBEIHYCHHE OOIIEro KOIUIECTBA PACTECHUM
1 KOJHMYECTBa MPONYKTHBHBIX cTeOiell Tonbko Ha Gone N30, a macca 3epHa ¢ o1~
HOTO KOJOCA M €r0 03€PHEHHOCTh HE3aBUCHMO OT yPOBHS a30THOI'O NMHUTAHUA yBe-
nuauBaercs. KosdpdunuenT npoagykTHBHON KyCTHCTOCTH HIICHUIBI B BapHaHTE C
MPEeANOCEeBHON HHOKYIsALMEH CeMsH BhHIIIE, YeM B BapHaHTe 0e3 HHOKYIAILUU
Toabko npu BHeceHHH N30 u N60.

B cMemaHHBIX moceBax 00Iee KOJUYECTBO PACTCHHI MEHBIIE 0 CPABHEHHIO
C MX OZHOBHJOBBIMH IOCEBAaMH, IIOCKOJIBKY HOpPMa BBHICEBA KOMIIOHEHTOB COCTaB-
nana YT OT HOPMBI BbICEBa B yucTOM Buie [BaBumoma, 1993]. OOmas BeDKHBae-
MOCTb PAaCTCHHH SPOBOH INIIEHHWIBI B CMEMIAHHBIX [TOCEBAaX HECKOJIBKO HIDKE, a
Macca 3epHa ¢ OJHOTO KOJIOCa M €ro 03epHEHHOCTh BO3PAacTald N0 CPABHEHHUIO C
YUCTHIMU. B CMELIaHHBIX IOCeBax 0e3 MHOKYJSLHMM CEMSH U NMPH HHOKYJISLHU Ce-
MSH 3JIaKOBOT'O KOMIOHEHTa KOd(PQUIUEHT NMPOIYKTUBHON KYCTHUCTOCTH IILIEHH-
bl yBeauumics. Haubolsiee BHICOKOE KOJIMYECTBO PACTCHUI MIICHUIBI HA SAUHUIE
mromann (1m”) GbUIO B CMEMIAaHHOM MOCEBE NPU HHOKYISLIMH CeMSH 60GOBOro
KOMIIOHEHTa CMECH.

WHoKynsiuust CeMsiH OZHOTO M3 KOMIIOHEHTOB CMECH YBEJIMUYMBAlIa KOJIHUYECTBO
HNPOOYKTUBHBIX CTeONel MO CPaBHEHWIO C JPYTHMMH BapHaHTAMU CMEIIAHHOTO IIOCEeBa
TOJBKO Ha (oHe Oe3 a3oTa. HeszaBHCHMMO OT ypoBHS a30THOTO NHTAaHHS BO3pacrTai Ko-
3¢ dunreHT nporyKTHBHON KYCTHCTOCTH B CMELIAHHOM IOCEBE 0€3 MHOKYIISINH HIH C
MHOKYJISIIMEH CEeMSH 3]1aKOBOTO KOMITOHEHTA.

Macca 3epHa ¢ OJJHOTO KOJOCa M €ro 03€PHEHHOCTh B CMEMIAaHHBIX MOCEBAX C HHO-
KyJSIUeH CeMSH OJHOTO MM OOOMX KOMIIOHEHTOB CMECH BO3pacTalla OT MHOKYJISIIUH.
ITorogHble yCIOBHUS B YHCTBIX MOCEBaX BHECIH HAaWOONBIIMKA BKIax B (OPMHUPO-
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BaHHE MacChl 3e¢pHa C OJHOIO KOJOCA M €ro O3¢pPHEHHOCTb, a B CMEIIAHHBIX - B
¢dbopmupoBaHKe 00IIEr0 KOJIMYECTBA PACTEHHUI M T'YCTOTY NMPOAYKTHBHOTO cTebiie-
cTOS. OTO CBUAETENBCTBYET O TOM, YTO IPU BBIPALIMBAHHMU KYJIBTYD B COCTaBe
CMECH CHIIKAeTCs BIHSHHE HEOIaronmpUsATHBIX IMOTOAHBIX YCIOBHH Ha Maccy 3ep-
Ha C OJHOTO KOJOCa SPOBOM IIICHUIBI U €r0 O3¢PHEHHOCTh. BHECeHME a30THBIX
yaoOpenuii Oonpmie BIHMIO Ha (GOpMHpOBaHHE OOMIEr0 KOJIMYECTBA PACTCHUM,
OPOAYKTHBHBIX CTeOJIeil M 03EPHEHHOCTh KOJOCAa B CMEIIAHHBIX IIOCEBax, a B
(hOpMHUPOBAHHH MacChl 3¢pHa C OJHOTO KOJIOCA - B YHCTHIX. VIHOKYJSILUS CeMSH
MOHOIIOCEBA MIIEHHUIBI OKa3aja BIMSHHE Ha (OPMHpPOBAaHUE OOIIEro KOJMYECTBA
pacTeHH# U MPOJYyKTHBHOIrO cTebiecTos.

Tabnuya 2.55. I3Menenue rnokasateseil CTpyKTypbl ypoxasi spOBOM MIIEHUIIBI.

Cpennee 3a 3 rona.

Bapuant NO N30 N60
Obwiee konuuecmeo pacmeHuil, wm/m’

1. |Imennna 521 456 571

2. [Mmennna + PA 354 527 403

5. [Mmenuna + Fopox 233 220 273

6.  |(ITmenumna + PA) + I'opox 229 215 245

7. [Mmennna + (Copox + PT) 278 213 279

8. |(ITmenuna + PA) + (Topox + PT) 184 205 278
Konuuecmeo npodyxmuenvix cmeoneii, | Koagpdpuyuenm npooyxmue-

wm/m’ HOUl Kycmucmocmu

NO N30 N60 NO N30 N60

1 631 502 669 1.24 1.10 1.18

2 388 571 510 1.11 1.11 1.34

5 266 288 335 1.16 1.33 1.21

6 284 262 300 1.22 1.21 1.23

7 307 234 322 1.11 1.11 1.15

8 221 241 320 1.21 1.17 1.14
Konuuecmeo 3epen 6 konoce,

Macca 3epna ¢ 00n020 Konoca, 2 wim.

Ne Bap. NO N30 N60 NO N30 N60
1 0.59 0.55 0.79 23 25 24
2 0.62 0.76 0.78 28 27 26
5 0.72 0.71 0.96 26 27 26
6 1.16 0.73 1.17 28 27 28
7 0.80 0.81 1.22 28 28 27
8 0.75 1.06 0.96 29 27 28
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HOCKOJ'II)Ky HOpMa BBICEBAa CEMAH B CMCHIAHHBIX ITOCEBaAX KyHbTyp CHHUXXCHA B
2 pasa 0 CpaBHEHHIO C UX OJHOBUIOBBIMH MOCEBAMH, BHIYJICHEHHUE HOJH BIUSHUS
¢daxTopa "Bux moceBa" mo obmieMy KOJNHMYECTBY PAaCTCHHH U TyCTOTE HPOIYKTHUB-
HOTO cTebiecTos HeKoppekTHh. DakTop "B moceBa" HaubosblIce BIUSHUE OKa-
3a1 Ha QopMHpOBaHME KOJIMYecTBa 3epeH B Kosoce (2.3%). BzaumonelicTBue
daxropos "roxm - azor", "a30T - HHOKYJISAIUA" M "TOJ - a30T - MHOKYJSAIUA" Hau-
OoJibllice BIIMSHHUE OKa3add B (HOPMUPOBAHHHM MAacChl 3¢pHa C OJHOTO KOJOCA H
03€pHEHHOCTh KOJIOCa SIPOBOW MIIEHMIBI B YMCTHIX moceBax. Ha maccy 3epHa c
OJHOTO KOJIOCa CYIIECTBEHHOE BIHSHHE OKa3alo TaKXke B3auMozaeicTsue (akxrto-
poB "ron - Bun mocera", "a3oT - BuA moceBa" m "rox - a3oT - Bun mocesa" (8.1,
12.5 1 9.2 COOTBETCTBEHHO).

O6mrasi BBDKABAEMOCTh PACTEHUU TOpoXa B CMEIIAHHBIX IIOCEBaX HECKOJIBKO
HIKE, a Macca 3epHa ¢ oJHOTO 0006a U KoJMuecTBO 0000B Ha OJHO PacCTCHHUE BBI-
mre, 4eM B YUCTHIX (Tabn. 2.56). HesaBucumo ot ¢oHa a30THOro yaoOpeHUs, HHO-
KYJISAIUS CeMSH 3JIaKOBOTO HJIH 00OUX KOMIIOHEHTOB CMECH YBEJIHYMJIA KOJHYECT-
BO 0000B Ha 0JJHOM pacTeHHH. [Ipu MHOKYISAIUU CEMSH 000MX KOMIIOHCHTOB CMe-
CcHu COOTBeTCTBy}O]_LII/IMI/I a3OT(I)I/IKCI/Ipy}OLLII/IMI/I npenapaTaMI/l OTMEYCHO yBeJ’lI/Il[e—
HHE Macchl CeMsAH C OOHOTO 000a MO CpPaBHEHHIO CO CMEIIAHHBIM MOCEBOM 0e3
WHOKYJISIIUH TOJIEKO Ha (¢ore N30.

B uuncTeix moceBax HamOombIIMi BKJIag B GOPMUPOBAHHH OOIIETr0 KOJIHYECT-
Ba 6000B, 00IIEero KOJUYECTBA PACTCHUN M MacChl 3epHa ¢ OJHOTO 000a, a B cMe-
[IAHHBIX MOCEBax - B GOPMHUPOBAHUU KOJIHUYCCTBA CEMSH B 000¢ BHECIH IMOTOJ-
HBbIC yC.]'lOBI/Iﬂ. 9T0 ABJISACTCA CBUACTCIBCTBOM TOI'O, YTO le/l Bblpa]_l_II/IBaHI/II/I FOpO—
Xa B COCTaBE€ CMECH, BJIHSIHUE HEONIArompHATHBIX MOTOIHBIX YCIOBHUH Ha MOKasa-
TENH CTPYKTYPBl ypoXkas, 3a HCKIIOYCHUEM YHCIIa CEMSH B OJHOM 000e, CHUXKa-
ercs. A30THBIC ya00peHus OOJbIINN BKJIAX BHECIH B (HOPMHUPOBAHUE BCEX MOKa-
3aTeNeil CTPYKTYphl ypoxkas TopoxXa B CMEIIaHHBIX IIOCEBaxX, YTO, BEPOSTHO, CB-
3aHO C MPOSBJICHUEM KOHKYPEHTHBIX B3aMMOOTHOIICHHI KOMIOHCHTOB CMECH.

WHoKynsuus ceMsH MOHOINOCEBAa TOpoXa OKa3ala MaKCHMalbHOE BIHSHHUE
Ha GopMUpOBaHUE O0IIET0 KOJIWYECTBA PACTCHUN U MAacCChl CEMSH C OJHOro 600a,
TOrJZia KaK B CMEIIAaHHBIX MOCEeBax BKIaa hakTopa "HHOKYISAIUA" B GOPMUPOBAHUH
001Iero KoJiMuecTBa pacTeHU M ceMsH B 600e ObUI 3HAUYUTENbHO MeHbIIe. B3au-
MopelicTBue (HakTOpoB "Ton-a30T" B YHUCTHIX MTOCEBAX 0Ka3ajo OoJiplliee BIHUSIHUE B
(dbopMupoBaHue 00IIETO KOJMYECTBA PACTCHUN ropoxa, YeM B CMECAX.

B 4ucTRIX M cMemaHHBIX MOceBax (OPMUPOBAaHHE ypokas 3epHa 00ycCIOB-
JICHO U3MEHCHHSIMH Pa3lIMYHBIX 3JIEMEHTOB CTPYKTYpBl ypoOXkas, 3TO, BEPOSATHO,
CBSI3aHO C TeM, 4TO 00pa3oBaHHWE MPOAYKTUBHBIX OPTraHOB MPOUCXOJHMT HE OJHO-
BpeMEHHO, a 0ojee WIM MeHee MocieqoBaTenbHo. [103ToMy HU3KHE MOKa3aTelu
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OJIHOTO M3 KOMIIOHEHTOB KOMILIEKCAa MOTYT B ONPEICICHHON CTENeHH KOMIICHCH-
poBaThecs 3a cUET Pa3BUTHUA OcTalnbHEIX [Jacobi, 1983].

Tabnuya 2.56. I3MeHeHne nokas3aTenaeil CTpyKTypbl ypoxkKasl ropoxa,
cpenHee 3a 3 roaa

NO Bapuaut No | N30 N60
Obuiee Konuuecmeo pacmenuii, wm./m”
3. [Fopox 199 189 208
4. |Topox + PT 146 156 202
5. [ITmenuna + I'opox 61 113 113
6. |(ITmenuuna+PA)+Topox 68 82 117
7. |HMmenuua+(I'opox+PT) 81 93 89
8. | (INmenuna+PA)+(Topox+PT) 66 78 87
Oowee Konuuecmeo 60008, wm./m’ Konuuecmeo 60606, wum./pacm.
No Nsg Neo No Nag Neo
3. 467 421 622 2.5 2.3 3.0
4. 301 344 537 2.1 2.2 2.7
5. 143 264 384 2.4 2.4 34
6. 174 236 400 2.6 2.8 33
7. 136 235 310 1.7 2.6 3.5
8. 152 290 282 2.4 3.7 3.2
Macca ceman zopoxa, /600 Konuuecmeo ceman, wum./006
NO N30 N60 NO N30 N60
3. 0,45 0,42 0,47 3 3 3
4. 0,36 0,54 0,43 2 4 3
5. 0,5 0,47 0,55 3 3 4
6. 0,38 0,61 0,53 3 4 3
7. 0,49 0,71 0,52 3 5 4
8. 0,42 0,68 0,53 3 4 3

OCHOBHBIMU IOKa3aTeNIMH TEXHOJOTHYECKUX KadyecTB 3epHa SIPOBOI
NIIeHHIbI ABIA0TCA: Macca 1000 3epeH, HaTypa, CTEKIOBUAHOCTh U COAEPIKAHHE
3onbl [HatpoBa, Cmouek, 1983; Uy0, 1980; Kaszakos, 1983; Kuuurunua, 1983;
Eropos u gp., 1984].

BHeceHne a30THOTO ynOoOpeHHs, HE3aBHCHUMO OT BHJIA IIOCEBAa M HHOKYJIS-
MU, obecreuynsio TeHAeHIHIO yBenudeHuss macchl 1000 3epeH y o0GeHux KyJabTyp
(Tabn. 2.57, 2.58). UHOKynsAUMS CEMSH MOHONOCEBOB IIIEHUIIBl PHU30arPHHOM HU
ropoxa pusoropduroM ysenmumaa maccel 1000 3epeH mmeHuns! Ha 1.3, ropoxa -
Ha 2 T.
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Tabnuya 2.57.1lokazarenu kauecTBa 3epHa sipoBoii muieHuibl. CpegHee 3a 3 roga

Ne Bapuant NO N30 N60
Macca 1000 3epen, 2
1. | [Mmenuna 29,6 29,3 29,8
2. | ITmenuna + PA 30,7 30,8 310
5. | Mmennna + T'opox 32,7 33,2 332
6. | (TTmenuna+PA)+Topox 34,1 34,1 342
7. | Mmenuna +(Iopox+PT) 33,6 333 33,1
8. | (Tmennna+PA)+(Topox +PT) 34,2 34,1 34,1
Hamypa, 2/n
1. | [Mmenunna 752 739 739
2. | [Imenuna + PA 744 742 734
5. | ITwenuua + I'opox 746 739 738
6. | (IMMmenuma+PA)+Topox 748 738 738
7. | Hmennna +(I'opox+PT) 742 743 740
8. | (Mmenunna+PA)+Topox +PT) 739 741 735
Cmexnosuonocmo, %
1. | ITmenuma 61 61 62
2. | [Mmenuua + PA 58 61 60
5. | IImenwuma + ropox 62 61 61
6. | (IImenuna+PA)+Iopox 61 62 60
7. | mennna +(Topox+PT) 62 61 60
8. | (Twenuna+PA)+(Topox +PT) 60 61 60
Cooeporcanue 30111 6 3epHe, %
1. | [Mennua 2.14 2.26 2.15
2. | IImenuna + I'opox 2.30 2.58 1.95
5. | [Mmennna + PA 2.33 2.50 2.07
6. | (ITmenuna + PA) + T'opox 2.22 2.21 242
7. | Huennna + (Fopox + PT) 2.48 2.21 2.19
8. | (Tmernuna+PA) + (T'opox + PT) 2.69 2.72 2.70

He3aBHCHMO OT MHOKYISIUM CEMSH KOMIIOHEHTOB, BBIpAIIMBaHUE INIIEHU-
I[bl ¥ TOPOXa B CMEMIAHHOM II0CEBE MO3BOJMIO MOJXYYHTHh 3epHO ¢ Oonbmieil mac-
coit 1000 zepen (ma 2.1...3.4 r y mmennns u 1,0...4,0 T y ropoxa). bonpmas macca
1000 3epeH B MOHONOCEBAaX M3y4aeMbIX KyJIbTyp IOJydYeHa B BapUaHTaX C HUHO-
kyasuueit (30.9 u 151 1) U B CMEIIAHHBIX MOCEBAaX C MHOKYISAIHMCH KaXIOro u3
KOMIIOHEHTOB CMECU COOTBeTcTBylomuM npenapatoMm (34.1 u 153r). Munumains-
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Hasg mMacca 1000 3epeH MIIEHUIBI U TOpoXa B CMEIIaHHBIX MoceBax Oblna 0e3 WHO-
Kymsinun KomroHeHTOB (33.02 u 149 1).

B ornanune ot macest 1000 3epeH, HaTypHas Macca 3epHa U3y4aeMbIX KyJIb-
Typ C yIydlIEeHHEM YPOBHS a30THOI'O NMHUTAaHUA 3a CUET MPUMEHEHHUS ynoOpeHus
UMeNna TEHJEHIHI0O K CHIDKEHHIO. VHOKyISImus CceMsSH OTHOBHJIOBEIX ITOCEBOB
NIICHUIBI ¥ IOopoXa CHMJKaja HATypy NIISHUIBl Ha 3 T/ ¥ MOBHIIANAa HATypy
3epHa 6000BOM KynbTypbl Ha 2 r/n. Ilpu BbIpaliMBaHUM MIICHUIBI U Tropoxa B
CMEIIaHHOM IOCEBE HaTypa 3epHa 00EWX KyJNbTyp HHXE, 4YeM B MOHOMOCEeBax (y
nmeHunsl 1..5, y ropoxa Ha 17..23 1). Cpenn cMemIaHHBIX II0CEBOB HanOoibmras
HaTypa 3epHa MoJyyeHa y MIISHUIbI P HHOKYJISIuU 60o6oBoro (742 r/1m), a y ro-
poxa - 3;1aKoBOro KommnoHeHTa cMmecu (778 r/mx). MakcumanbHas HaTypa 3epHa y
ropoxa moJiydeHa B CMEIIaHHOM ToceBe 0e3 MHOKyIsuuu ceMsH (774 1/m).

Bo3spacraromue 1035 a30THEIX yI0OpeHUH, HHOKYJISIIUS CEMSH M BUI IOCe-
Ba HE BJIMSUIM HA BEJIMYNHY CTEKJIOBHUIHOCTH 3€pHA SPOBOW MINEHHIHl. Mckiroue-
HUE COCTAaBJISJIO 36pHO, IOJYYEHHOE B CMEIIaHHOM moceBe B 1998 r., xorga npo-
HCXOIUJIO yBeIHMYEHHE CTeKIoBUAHOCTH Ha 3.3...5.0% u B 2000r. - ee cHMKEHHUE
Ha 1.2...4.0%. Bnusanu Ha CTEKIOBUIHOCTb 3€pHA MINECHUIBl yCIOBUSA yBIaKHECHUS
B IepUOJ ero HaiauBa : oHa Obuia Beime B 2000 r., a MmeHbiie - B 1999r. B 1998 1.
B CMEUIAHHBIX MTOCEBAX MIICHHUIbl CTEKJIOBUIHOCTh 3e€pHA MMena Oonblee 3Hade-
HUE, 9eM B MOHOIIOCEBE.

BripaBHEHHOCTH ceMsiH ropoxa Obina B npegenax 70% u uMena TEHIEHLIHIO K
CHIDKCHHUIO C BO3pacTaHUEM 103 a30THOTO ynooOpenwus (tabm. 2.58). Bux mocesa u
WHOKYJIIHS CEMSH Ha BHIPABHEHHOCTH 3€pHA TOpPOXa HE BIIMSUIN.

IIpu BHecenun N30, HE3aBUCUMO OT MHOKYJISIMU M BUAA MOCEBa, HabI0qa-
J1ach TEHJIEHIUA K YBEIHUEHHIO COAEPKAHUS CBHIPOH 30JbI B 3epHE (y MIICHUIBI Ha
0.05%, y ropoxa - Ha 0.24%). IloBsimeHne 03Bl a30THBIX ynoOpenuit o N60
MIPUBENIO K CHH)KEHHIO 30JIBHOCTH 3epHa 0000BOH M 371aK0BOIl KynbTyp. MHOKYISA-
sl CeMsIH MOHOIIOCEBa MIICHHUIBI U TOPOXa He BJIHsIIa Ha COAEP)KAaHUE CHIPOU 30-
I B 3epHEe 000MX KynbTyp. B cMemaHHBIX moceBax 0€3 MHOKYISIMH KOMIIOHEH-
TOB CMECH MM C MHOKYJSIHUEH TOJNBKO 3]IaKOBOTO KOMIIOHEHTAa COAEPXKAHHE CHI-
poii 30 B 3€pHE rOpoXa HECKOJBKO IMOBBIIIAJIOCH [0 CPABHEHHIO CO CMELIaH-
HBIM NOCEBOM 0€3 MHOKYNISIUH. bonbire ChIpoi 301bI B 3€pHE MIICHHUIBI HaKall-
JTUBAJOCh B CMEIMIAHHOM IMOCEBE C MHOKYISIHMEHl KaXJOoro M3 KOMIIOHEHTOB COOT-
BeTCTBYyIOIUM OuomnpenaparoM (2.70%), y ropoxa - ¢ MHOKYJSLIHEH TOIBKO 3Ja-
KOBOTO KOMIIOHEHTa cMecu pu3oarpuHoM (3.29%). DTOT (GakT CBHACTEIbBCTBYET
00 ynydmeHuM CHaOXXEHHS PACTeHHH MaKpo- M MUKPO3JIEMEHTAMH B pe3ylbTaTe
HCIIOJIB30BaHUS PU30C(EPHBIX MHKPOOPTAHU3MOB.
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Tabnuya 2.58. VIamenenue nokasaresieli kauecta ceMsiH ropoxa. Cpennee 3a 3 roja

e Bapuant NO N30 N60
Macca 1000 ceman, 2
3. | F'opox 150 147 150
4. | Topox + PT 151 151 152
5. | Tmenuna + I'opox 148 149 150
6. | (ITmenmma + PA)+Topox 149 151 153
7. | Mwenuna + (Copox +PT) 148 151 151
8. | (ITmenuma +PA)+(I'opox +PT) 152 152 154
Hamypa, 2/n
3. | F'opox 797 796 792
4. | Topox +PT 798 798 794
5. | Mmenuna + Topox 777 774 772
6. | (ITmenuna + PA)+T'opox 779 777 777
7. | Mmennna + (I'opox +PT) 776 778 772
8. | (ITmenuua +PA)+(Topox +PT) 777 773 774
Buipagnuennocme, %
3. | Fopox 77 76 77
4. | Topox + PT 77 76 74
5. | Mmenuna + I'opox 74 72 74
6. | (TTmennna + PA)+Topox 76 73 74
7. | INmennna + (Fopox +PT) 76 75 74
8. | (ITmenuma +PA)+(TCopox +PT) 74 75 73
Cooeparcanue coipoit 3011, %

3. | Topox 3,16 3,64 2,94
4. | Topox + PT 3,14 2,77 3,07
5. | Nmennna + ['opox 2,82 3,37 3,59
6. | (ITmenuna + PA)+Topox 3,17 3,36 3,33
7. | Hmenwuna + (T'opox + PT) 2,72 3,18 3,01
8. | (ITmenuna+PA) + (I'opox + PT) 2,81 2,94 3,00

Haunbonpmmuit Bxkiag B ¢opmupoBanun maccsl 1000 3epeH sSpoBOil mImeHU-
IIbI, KaK B YUCTHIX, TAaK ¥ B CMEIIAHHBIX II0CEBAaX HMPHHAIEKHUT MOTOTHBIM YCIIO-
BUsAM B mepuon Beretanuu. OHU oKa3zanu Haubosbllee BIUsAHHEC Ha (HOPMHPOBaA-
HUU CTEKJIOBHAHOCTH 3€PHA SPOBOH NIICHUIBI B YUCTHIX U B CMENIAHHBIX ITOCE-
BaX. A30THBEIE yAOOPEHHS CYI[ECTBEHHO BIUSIIM TOJIHKO B GOPMHUPOBAHHH HATYp-
HOU Macchl numeHunsl. Ha maccy 1000 3epeH HueHUIBI B CMEIIAHHBIX I0CEBax
CyIIeCTBEHHO BIuAN ¢akTop "Bua moceBa" u dakrop "uHokymsanusa". Bxiax dax-
Topa "uHOKyIsAuusA" B hopmupoBanue macchl 1000 3epeH B YHCTHIX IMOCEBaX BHIIIE
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[0 CPaBHEHHIO CO CMEMIAaHHBIM. [Ipm BBIpaIMBaHWH NIIEHHUIH M ropoxa B CMe-
IIaHHOM ITOCEBE MHOKYJIALIHS CEMSH CYIIECTBEHHO BJIMsUIA HAa COJAEpKAaHUE CHIPOH
30J1b1 B 3€pHE 3J1aKOBOW KyJIBTYpBHI.

IMorognbie ycaoBHUs B MEepUOA BEreTallMH, OKa3ald MaKCHMalbHOE BO3MAEH-
cTtBue Ha ¢popMmupoBaHue Maccsl 1000 ceMsH ropoxa B YUCTHIX M CMEMIAHHEIX IIO-
ceBax, a Takxe Ha pOpMHUPOBaHHME €ro HaTypbl B MOHOIIOCEBE U BhIpaBHeHHOE™ -
B CMEIIAaHHOM TIOCEBE.

Taxum oOpa3zoM, BO3IEHCTBHE MOTOAHBIX YCIOBUH Ha (GOPMUPOBAHHE MacCChI
1000 3epeH u HaTypHOH MaccChl IIPY BBIPAIUBAHUM FOPOXa B CMELIAHHBIX IOCEBAX
cHMXaeTcs, a B (GopMuUpoBaHMM BbIpaBHEHHOE™ H colxepkaHUHM CBHIPOH 30JBI B
3epHE - BO3pacTaeT. YPOBEHb a30THOTO MHUTAHUS OKa3all CyIECTBEHHOE BIHSIHHUE B
HAKOIIJICHUU CHIPOH 3016l B 3epHE ropoxa TOJBKO B CMEIIAHHBIX MOCEBaxX, a (ak-
Top "BUJ moceBa" - HaTypy U BBIDAaBHEHHOCTb 3€pHA; "MHOKYJIALHMS" - Ha colep-
XKaHUE CHIPOl 30JIbI B 3€pHE rOPOXa B YUCTHIX U CMEIIAHHBIX IIOCEBaX.

OmHUM "3 OCHOBHEIX MOKa3aTeled, OMpemeNsIOMHUX HPUTOTHOCTH 3€pHa
SPOBOM NIIEHUIIBI U XJIeOONeUeH s, IBISETCS COJEpKaHUe U KAa4eCTBO KIIEHKO-
BUHBI. CUMTaETCs, YTO KOJUYECTBO KJICHKOBHUHHBIX O€JIKOB B 3€pHE MIICHUIIBl Ha
70% 3aBHCHUT OT yCIOBHH BO3JAEIBIBAHUSI, a UX KA4ECTBO B TAaKOH K€ Mepe ompe-
IensieTcs TeHOTHIIOM (COpTOBBIMU ocoOeHHOCTsAMH) [Bakap, 1961, 1966; Ctpens-
HukoBa, 1971; Komaunes, 1976; Ilasnos, 1990, 1992; Tpydaunos, 1994; Ilonos u
JP, 1997].

Bo3pacraromue J03bl a30THOTO yAOOPEHHS HE3aBUCHUMO OT HHOKYJISILUU U
BHJa TI0CEBA BO BCE TOABI UCCIENOBAHUN MOBBIMIATH COJAEPKaHHUE CHIPOTO Oenka u
KJIEHKOBHHEI B 3epHe HMmeHHuns (Tabn. 2.59). MuHnManbHOE colepKaHHe CHIPOTo
Oenka M CHIPOI KJICHKOBUHBI B 3€pHE SPOBOI MNIICHUIIB IMOJIYYEHO B MOHOIIOCEBA
6e3 MHOKYJIAINH, MAKCUMAIbHOE - MpPH BHIPAIIMBAHUU €€ B CMEIIAHHOM IIOCEBE C
HHOKyJIsAnuel ceMsH O6ob6oBoro kommoHeHTa (17.4%), CBIpOH KIEHKOBHHBI - C
WHOKYJISIUEH ceMsH 3]1akoBOTro kommnoHeHTa cMecH (39.0%).

WHoKynsAnHS CeMsSH MOHOIIOCEBAa MIICHUIHl yBEIWYHIA aOCONIOTHOE COJIep-
JKaHUe cbiporo Oenka B 3epHe Ha 0.4%, chIpoil KielKoBUHEI - Ha 2.1 %. [Ipu sToM
Haubonpmee yBenumuenue (0.7%) comepxaHus ceIporo Oenka moj JeHcTBHEM
WHOKYJSIUA CeMSH OblIo Ha QoHe 0e3 a3oTHOro ynoOpeHuss u Ha ¢one N30
(0.4%). Ipu BHecennu N60 wu3MEHEHUU COJEPIKAHUSA CHIPOTO OEJiKa MOJ JeHCT-
BUEM pH30arpuHa He mpoucxonuio. Ilpu BeIpaliuBaHUM HIIEHUIBI B CMECH C TO-
pOXOM coIepkaHHe ChIporo Oenka B 3epHe yBenmumioch Ha 1.3..1.8 % u Ha
7.7...9.4 % crpIpoit KIeHKOBUHBL.

CnenoBaTenbHO, IPU BhIPAIlMBAHUYU MIIEHULBI B CMEIIAHHOM IIOCEBE C IO-
POXOM B COOTHOLIEHMH 1/2 OT HOpPMBI BHICEBA B YUCTOM BHUJE, IPOUCXOAUT CyIle-
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CTBEHHOE yBEJIMYEHHE COJEP)KAHMs CHIPOTO OeiKka U ChIpOil KIEHKOBUHEI B 3epHE
3J1aKOBOT0 KOMIMOHeHTa. Heo0XoanMo OTMETHTh, YTO YBENMUYEHHE COAEpPKAHUS
CEIpOTO O€NKa M KJICHKOBMHEI B 3epHE MIICHHWIB CMEIMAHHOTO IoceBa HabJIo1aeT-
cs Ha Bcex (hoHAX a30THOI'O IHUTAHMS, BKIIo4Yas 0e3 BHECEHHUS aMMHAadHOM CelHT-
pbl. Ilpu MHOKYIALMHM CEeMSAH 3JaKOBOTO MJIM 00OMX KOMIIOHEHTOB CMECH a30T-
GUKCHPYIONMMHU TpenapaTaMd OTMEYaeTcsl TeHICHIUS yBEIMYCHHS HAKOIUICHHS
comepKaHUs CHIPOH KICHKOBHHBI B 3epHE ApOBOH HmeHHNbl. IIpu BEIpanuBaHuH
9TOH KyJNBTYpHl B CMEIIAHHOM IIO0ceBe ¢ 0000BOil Oe3 a3oTHOro yao0peHus, He3a-
BUCHMO OT HMHOKYJISIMU, TONYYEHO 3€PHO, COOTBETCTBYIOIIEE IO COAECPIKAHUIO
CBIpOif KIEHKOBHHBI BBICHIEMY Kiaccy (6osee 36%), Torna Kak B MOHOIIOCEBE Ja-
ke npu BHeceHnH N60 - TonbpKo IepBoMy Kiaccy kadectsa (29,6 u 31,7%).

Bce 3T0 cBHMAETENBCTBYET O TOM, YTO HPH BBHIPAIIMBAHWH NIIEHUIBI B CMe-
IIAaHHOM IIOCEBE C F'OPOXOM B COOTHOIIEHHH /I OT HOPMBI BBHICEBA B YHCTOM BHJE
MOXET OBITh CYI[ECTBEHHO CHMIKEHA JJIS MOJY4YeHUs 3epHa C PaBHBIM WIH 0O0Jb-
MMM COAEPXKAHUEM CBHIPOH KIEHKOBHMHBI MO CPaBHEHHUIO C BBIPAIIUBAHHEM €€ B
YHCTOM MOCEBE 71032 a30THOTO yAOOpEHNS.

Y4uThIBasg TO, 4TO NMPUMEHEHHE a30THOTO yZOOpPEHHsS B BO3PACTAIOIUX JO-
3aX W MHOKYJISIUS CEeMSH M3ydaeMbIX KyJIbTyp OKa3alW HEOAMHAKOBOE JEHCTBHE
Ha COJep)KaHWEe CHIPOH KIEHKOBHHBI B 3€pHE SPOBOH NMINEHHUIBI IPH Pa3IHMIHBIX
IOTO/IHBIX YCJIOBHMSX BETeTallMOHHOTO NEepHOoJa LEeJIeco00pa3HO OCTAHOBUTHCS HA
ee U3MEHEHHAX 10 rojaM ucciegoBanuid. B 1998 r. 3epHo mmeHUnsl Mo coaepka-
HUIO CHIPOH KIEHKOBHHBI, COOTBETCTBYIONIWE BBICIIEMY Kiaccy kadecTBa (Oomee
36%), He nmonydyeHo. B 1999 r. 3epHo BbIcuIEro Kjacca KayecTBa MOJYYEHO B MO-
HO- U CMEIIaHHOM moceBax Ha ¢oHe N60 HE3aBUCHUMO OT MHOKYJSILUHU CEMSH U B
CMENIaHHOMO ITI0ceBe 0e3 M C MHOKYISAIHEH CeMSH 31aKOBOTO MIH 000MX KOMIIO-
HeHTOB cMecH Ha ¢poHe N30; B 2000 r. - B MOHOIIOCEBE C MHOKYJISAIHEH CeMSIH pH-
3oarpuHoM Ha ¢oHe N60 u BO BceX BapHaHTaX CMEIIAHHBIX MMOCEBOB.

3epHO IO COJEpKaHWIO CHIPOW KIEHKOBHHBI, COOTBETCTBYyIomue | kiaccy
kauecTBa (6osiee 32%) B 1998 r. ObLIO MOJYYECHO B CMEHIAHHOM MOCEBE C MHOKY-
nsuuei o6oux KoMmoHeHTOB cmecu Ha ¢ore N30 u N60, a Takke Ha BCeX ypoB-
HSX a30THOTO NMUTAHHUS B CMEIMIAHHOM IOCeBe 0e3 M ¢ MHOKYJISAIHEeH CeMSH TOIbKO
31aKOBOr0 KOMIIOHEHTa cMmecu; B 1999r. - B MOoHOmOCeBe ¢ MHOKYIALMUEH CEeMSH
puzoarpuHoM Ha ¢one N30 u B CMEIIAHHBIX ITOCEBaxX C MHOKYJSALUEH ceMsH 000-
WX KOMINOHEHTOB Ha ¢one 6e3 azota. B 2000 r. 3epHo mmenuns | kmacca xagect-
Ba IOJIYYEHO TOJIBKO B BapHaHTE MOHOIIOCEBA IIIEHUIEl C HHOKYJISAIUEH CeMsSH Ha
¢done 6e3 a3oTa, HE3aBUCUMO OT MHOKYJIAIMHU ceMsiH Ha pore N30 u Ha done N60
0e3 MHOKYISALHH.
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ﬂﬂﬂ OL€HKN TEXHOJOI'MYEeCKUX Kade€CTB 3€pHA, HapsaAAy C KOJIHUYECTBOM,
6onpIIOE 3HAUYEHNE MMEET KauecTBO KIeHKOBUHBEL. Ee kauecTBO mociie OTMBIBAHHS
onenuBarT Ha npubope UJIK-1 mo cnoco6HOCTH mapuka KICHKOBHHBI CONPOTUB-
JISIThCSL JABJICHUIO M BBIpaXKaloT B eauHuIax mkaisl [[laBmos, 1990; Honroasopo-
Ba, 1995]. B ombiTe HE OTMEUEHO CYIIECTBEHHBIX H3MEHEHHMH KayecTBa CBHIPOH
KJIIEHKOBUHBI B 3aBUCHMOCTH OT M3y4aeMBIX ()aKTOPOB: MHOKYJSIIHUH, BUAA IIOCEBA
U ypOBeHb a30THOro nuTaHus (Tabn. 2.60). B roxsl mpoBexeHHs ¥ccClelOBaHUN
KauyecTBO CHIPOHW KJIEHKOBHHBI B 3€pHE MIIEHUIIBI COOTBETCTBOBANO NEPBOH (XO-
pomas 45...75) u BTopoil (ymomierBopurenpHas ciabas - 80... 100 ex. mpubopa
UK -1) rpynme xadecTBa.

Taonuya 2.59. Conepxanue crIporo 0enka M ChIpoil KICHKOBHHBI B 3epHE SIPOBON
mmeHunsl. Cpensee 3a 1998...2000 rr.

Bapuant ‘ NO ‘ N30 N60
Cuvipoii 6enok, %
ITmennma 15,1 15,6 16,1
IMmenuna + PA 15,8 16,0 16,1
ITmwennna + IN'opox 16,6 17,1 18,1
(Murennna + PA)+ T'opox 16,2 16,6 17,9
[Mmennna + (Fopox + PT) 16,6 17,4 18,0
(ITmrenuna + PA)+ (Fopox +PT) 16,7 17.3 17,9
Cuipas kneiikoguna, %

[MTmenuna 26.7 29.7 325
ITmenuna + PA 28.6 31.2 352
ITmenunma + Iopox 36.0 38.2 39.1
(Mwennna + PA)+ Topox 37.0 394 40.5
IMuenuna + (Fopox + PT) 36.6 38.8 39.6
(ITmennma + PA)+ (Fopox +PT) 36.5 38.8 40.5

Tabnuya 2.60. TloxazaTenn Ka4ecTBa CHIPON KICHKOBUHEI,
en. npudopa MJIK-1. Cpeanee 3a 1998...2000 rr.

Bapuant NO N30 N60
[Tmenuma 70 75 71
IMrenuna + PA 81 85 70
IMmennna + 'opox 73 69 73
(TTwennna + PA)+ T'opox 74 75 76
IMwennna + (T'opox + PT) 77 74 81
(ITmennma + PA)+ (I'opox +PT) 76 76 76
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HanGonpuiee BiIMsiHME HAa HAKOIUIGHHE CHIPOTO OejKa M KJIEHKOBUHBI B 3EpHE
NIIEHUIBI, HE3aBHCHMO OT BMJa II0CEBA, OKAa3ajld IOTOJIHBIE YCIOBHUS B IEPHOJ
BereTanuy. 3HaYUTEIbHAs O/ BIMSIHUS MOTOMHBIX YCIOBHUIl Ha CONEpKaHHE ChI-
poil KJIIEHKOBUHBI B CMEIIAHHEIX IOCEBAaX OOBSCHAETCS OOJNBIIMMY KOJEOaHUSIMU
ee cojepkaHMs 1O rogaM. A30THOE yJqoOpeHHe CyIIeCTBEHHBIH BKJIaJ BHECIO B
(dbopMupoBaHHe CHIPOTO Oeka B CMELIAHHBIX U CHIPOH KJIEHKOBHHBI B OJHOBHJO-
BBIX IIOCeBaX. B cMemaHHEIX moceBax Ooibpmmoe BiIMsSHHUE B (opmMupoBaHme' co-
Jep)KaHUs CHIPOH KJIGHKOBUHEI U CHIPOTo Oeyka B 3epHE MIISHUIBI oKa3al (akTop
"Bun mocesa". VHOKyIAIMsS ceMsSH U B3auMojeicTBHe GakTopoB "roxg - a3ot" cy-
IIECTBEHHO BJIMSIM Ha COJAEP)KAHUE CHIPOro Oesika M ChIPOil KJIEHKOBHUHBI TOJNBKO B
MOHOIIOCEBE.

C BO3pacTaHHEeM YPOBHS a30THOTO HHUTAHUS, HE3aBUCHUMO OT HMHOKYJSALUH
CeMsH W BHJa II0CEBa, HAOJIIOANIOCh YCTOIUNBAs TEHICHIHS IOBBIIIEHHUS COMCP-
XaHHS CBHIPOTO Oelika B ceMeHax ropoxa (tadiu. 2.61). MuHMManpHOE COAepKaHUE
6enka (22.8%) momydyeHO B CMEIIAHHOM IOCEBA NMPHU MHOKYISALHUU CEMSH 3/1aKO-
BOTO KOMIIOHEHTa PU30arpWHOM, a MakcuManbHOe (23.6%) - mpu BRIpallMBAaHUU
ropoxa B YHCTOM HoceBe 0e3 MHOKYISANUHU. MHOKYISIHMS CeMsSH MOHONOCEBA TIo-
poxa pusoTopduHOM CHHXKaa conxepxanue Oenka B 3epHe Ha 0.3%. Ilpu BeIpa-
IIMBAHUHU MIICHUIIBI U TOPOXa B CMEIIAHHOM IOCeBe 0€3 MHOKYJISIMH CEMSH KOM-
MOHEHTOB HJIHM C HHOKYyJIsAnued cemMsH 6000Boro mnm oO6OMX KOMIIOHEHTOB Omo-
npernaparaMu CoJlepKaHHe ChIPOro Oenka ObUIO HECKOJIBKO OoJbIIe MO CpaBHE-
HHUIO ¢ MOHOIIOCEBOM M MHOKyJsuued. IIpu BIpamiMBaHMM ropoxa B CMEIIAHHOM
HOCeBe C MIICHHUIIeH OTMEYeHa TeHACHIUSA K CHIDKCHHIO OCIKOBOCTH 3€pHA.

Tabnuya 2.61. Conepxanue celporo Oeiika B 3epHe ropoxa, % c.B.

Cpennee 3a 1998...20001T.

Bapuant NO N30 N60
Topox 234 24.0 234
Topox + PT 22.7 23.2 23.8
[Mennna + I'opox 22.7 23.8 23.7
(ITmrennua + PA)+ I'opox 22.0 22.9 23.5
IMmennna + (Copox + PT) 22.8 22.7 24.3
(ITmrenunna + PA)+ (TCopox +PT) 22.6 23.0 23.5

Ha coxmepxanue cbiporo Oenka B 3epHE ropoxa Kak B MOHO-, TaK U B CMe-
IIaHHOM IIOCEBax HaI/I60HbL[Iee BJIHUIHHUEC OKa3aJHu NOTOJAHBIC yCJ'lOBl/IS[ B NIEpUoa
BETETaIUH.

Takum oOpa3oM, mpH BBHIPANIMBAHMHU TOpOXa B CMEIIAHHOM IIOCEBE BO3JEH-
CTBUE HEOJArONMPUATHBIX MOTOMHBIX YCIOBUH BETETAIMOHHOTO MEpHOJa Ha HaKo-
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IUIGHHE CBIpOTO OejKka B 3epHe ropoxa ociabeBaeT. MeHbllee, HO CyIIECTBCHHOE
BIMSTHUE Ha HAKOIUIGHHE; CBHIPOro Oeika B 3epHE 0000BOH KyJIbTyphl OKAa3BIBAIOT
a30THBIE yHOOpEeHHs, NpH APTOM B CMEIIAHHOM [IOCEBE OHM BIHUSIH Ooibllee
(2.9%), uem B uncThix (0,7%).

[To maHHBIM OTEUYECTBEHHBIX aBTOpoB [Maxkamesa, 1977; deGensiii, 1981,
Bacsaxun, 1982; JlykmanoBa,1979; Kanununa u ap. 1995] nis onmeHku cMmemaH-
HBIX TI0CEBOB HCIIOJB3YIOT IOKa3aTesnb cOop Oenka (1/ra). C MOBBIIIEHUEM ypPOBHS
A30THOTO TNHTAaHMS B pe3yJbTaTe IPHUMEHEHHs a30THOTO YAOOPEHHS OTMedaeTrcs
TeHACHIUA K yBelHueHHuIo coopa Oenka ¢ ypoxkaeM 3epHa (Tabn. 2.62).

He3aBucuMo oT ypoBHS a30THOTO MHUTAHUs, WHOKYJNSLNHMH M BHIA IHOCEBa
MIIeHHUIa OTJINYaNach 60NBIIUM cOOPOM CHIPOro OeiKa ¢ eJUHUIB IIOIALN, YeM
ropox, 4TO CBsS3aHO ¢ 0ojee HU3KOHl ypoxaiiHOCTH 6000BO# KyNbTyphl IpH He-
0JIarOIPHUATHBIX MOTOJHBIX YCIOBHSAX B NEPUOJ BETETAIUH.

Taoauua 2.62. Coop ceiporo Oenka, kr/ra. Cpegree 3a 3 roza

o o361 a3ora

Ne Bupn mocea NO N30 N6O
1 [Nmenuua 250 300 330
2. ITmenunna + PA 270 290 320
3. T'opox 240 250 260
4 Topox + PT 210 240 270
IMenunna + ropox 280 310 360

5. B T.Y. IIICHUIIA 180 190 190
T'opox 100 120 160

(ITmennna + PA) +ropox 300 310 340

6. B T.4. MIIEHHULA 130 180 190
ropox 170 130 150

IMennna + (ropox + PT) 300 310 380

7. B T.4. IILICHULIA 180 190 220
ropox 120 120 160

(ITwenna+PA)+T opox+PT) 290 320 350

8. B T.4. IMIICHHIA 190 200 210
TOpox 110 130 140

IIpy MHOKYJISILMH CEMSH MOHOIOCEBOB IMIICHHIBI U rOPOXa COOTBETCTBYIO-
mUMH OWoTpenapataMid OTMedanach TEHACHIHUsS yBeqUUYeHUs cOopa Oenka y miie-
HUIBl Ha (oHe Ge3 a3ora m y ropoxa Ha ¢one N60. ITo c6opy ceiporo Genka B
CMEIIaHHOM MOCEBE, HE3aBHCHMO OT MHOKYJSIIHH CEMSH KOMIIOHEHTOB, pa3iuIuil
He oTMedeHO. He3aBHCHMO OT ypOBHS a30THOTO MHTAHUS M HHOKYJISALHH CEMSH
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KOMITOHEHTOB cMecH, cOop ChIporo Oeika B CMeIIaHHBIX moceBax Ha 20...40 kr/ra
BBIIIIE, YeM B MOHOIIOCEBaX MIIEHHIB ¥ ropoxa Ha 60...90 kr/ra (10.3 u 30.6%
COOTBETCTBEHHO). TakuM 00pa3oM, CMeNIaHHBIE MOCEBHl NMIIEHHIBI U ropoxa Mo
cOopy ceIporo Oeyka ¢ €IVMHUIIBI ILUIOMATH UMEIOT IPEHMYIIECTBO 110 CPaBHEHUIO
C MOHOIIOCEBOM.

Ha o0uylo HampaBJIeHHOCTh OMOXMMHYECKHX M (PU3MOIOTHYECKHX IIpOLec-
COB B PAaCTEHHMH B IIEPHOJ BEreTaluu W (OPMUPOBAHHUE BEIUUUHBI, CTPYKTYPHI H
KadecTBa ypoxkas CyIIeCTBEHHOE BIHMSHHE OKa3BIBAIOT 3JIEMEHTHl MUHEPAJIbHOTO
nutanua [Kopmanenko, 1967; Moconos, 1968, 1969]. 'maBHBIMU MHHEpaJIbHBIMU
3JIEMEHTAMH CHIPOI 301TbI SABIAIOTCA hocop U Kamuil, Ha UX TOTI0 IPUXOAUTCA HE
menee 70 - 80%, maraus - 11 - 13 % or o0miero KoaIu4ecTBa 30JbHBIX 3JIEMEHTOB
[IInemkoB, 1980; KperoBuu, 1981]. Ilpu m3MeHeHHU YpPOBHsS a30THOI'O NHUTAHUS
CYLIECTBEHHBIX pa3iuuuil B copepkanuu ¢ocdopa u Kanus B 3epHE HE OTMEUYECHO
[CemenoB, KapaBanoBa, 1970; Dpenvinreitn, CmupHoBa, 1971; Munees, IlaB-
108, 1982].

Conepxanue dochopa (P,05) u xanus (K,0) B 3epHe 006eux KyiabTyp OBLIO
O6nu3KuM M cnabo 3aBHCEN0 OT YPOBHS a30THOTO NMHTAHMSA, MHOKYISLHUU U BHUAA
noceBa. Conepxanue Gpochopa U Kajdus B 3epHE B OONbIICH CTENEHH 3aBHCENO OT
MOTOIHBIX YCIOBHIl B IEpHOJ BETETalMH, WX BKIAJ B HaKOoIUIEHHH Qocdopa B
3epHe NueHubl coctanisy 77.4%, kanus - 21.3%, B 3epHe ropoxa - 46.9 u 55.7%
COOTBETCTBEHHO.

bonpmue 3nauenus Kyo; (tabn. 2.63) y spoBOii MIIEHUIBI OTMEUYEHHI B TOJ C
HOpManbHBIM yBiaxkaeHueM (2000 r.), ropoxa - B rox ¢ u30siTkoM Biaru (1998 r).
HesaBucumo oT ¢oHa a30THOTO ynoOpeHUs, HHOKYJISIIMHN U BHJA 1moceBa B 1998 u
1999 r. BenuunHa K., y 6060BOi KynbTypbl BbILIE, YeM y 371aKoBoii, a B 2000 r. -
HUKE, YTO CBA3aHO C Pa3lIMYHBIM YPOBHEM yBJIaXKHEHHS B mepuoj Bereranuu. C
MOBEIIIEHNEM 103 a30THOTO yJ0OpeHUs, HE3aBHCHUMO OT MHOKYJNSNIHH M BHJA IO-
ceBa, OTMEYAETCsl yCTOWYMBAs TEHJSHIUs K yBeJIUW4YeHUIO 3HaueHus Ky, y apoBoii
HIIEHUIBI M Topoxa. lcrnonab3oBaHHE COOTBETCTBYIOUIMX a30TQUKCHPYIOUIMX
MpenapaToB Kak B MOHO-, TAaK ¥ B CMEIIAHHBIX II0CEBAX YBEINYMIO BeTHIHHY Ko,
y U3y4aeMbIX KyJnbTyp. [Ipu BBIpamuBaHWM SIPOBOH MIICHUIBI M TOpOXa B CMe-
[IAHHOM TMOCEBE OTMEUEHO yBelnueHHe Kyo; y 00eUX KyJNbTYp MO CPABHCHHUIO C UX
MoHomoceBamu. HanGonpmas BenmunHa Kyg; momydeHo B cMemIaHHOM ITOCEBE C
HHOKYJISIIHEeH O00OMX KOMIIOHCHTOB CMECH COOTBETCTBYIOUIUMH IIpernapaTaMiu
(nmenuna - 0.36, ropox - 0.36).
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Tadnuya 2.63. VI3MeHeHNs X03HCTBEHHOr0 KOI(QQHUIMIEHTa B ypoKae
ApOBOM muIeHuIsl U ropoxa. Cpennee 3a 1998...2000 rr.

Ne Bun nocesa Jlo3sl azota

NO N30  N60

ITwenuuya
1. [Mennua 0.31 028 | 0.36
2. [Mmenuna + PA 0.24 0.36 0.43
5. IMennna + Topox 030 | 0.31 0.32
6. (ITmenuna + PA) + I'opox 0.30 0.29 0.36
7. IMmenuna + (Iopox +PT) 0.27 0.36 0.41
8. (IMenumna+PA)+(Topox + PT) 0.33 0.35 0.41
Topox

3. Topox 0.27 0.27 0.31
4. I'opox + PT 0.26 0.30 0.29
5. [Mmenuna + Fopox 0.30 0.31 0.32
6. (IMwenuna + PA) + I'opox 0.34 0.35 0.36
7. IMmenuna + (F'opox +PT) 0.31 0.34 0.40
8. (Mmernna+PA)+(Topox + PT) 0.34 0.37 0.36

2.3.2. ®u3HM0J10T0 - ATPOXUMHUYECKHE MapaMeTPhbl, ONpeAesoNe HAKOMJIeHne
Oeska B 3epHe sIPOBOIl MIIEHUIBI U TOpoxa

CooTHOIIEHNE a30Ta, HAKOIUIEHHOTO OMOJIOTHYECKHM ypOKaeM, K coaepixka-
HHUIO €ro B pacTeHHUsX spoBoi mmeHuusl B ¢azy nserenus (N6.yp./NuB.), xapaxk-
TepHU3yeT BO3MOKHOCTh PacTeHHI MOTpedIaATh a30T B mepuoj] Hanusa 3epHa. Co-
otHomeHue N6.yp./NuB. Bo Bcex M3ydaeMBbIX BapHaHTax OBIIO BEIIE 1, 4TO, CBH-
JeTeIbCTBYET O BO3MOXKHOCTH PAacTeHMH HMOTpe6IsATh a30T B mepuoJ GopmHupoBa-
HUA U HanuBa 3epHa (tabun. 2.64, 2.65). C Bo3pacTaHUEM YpOBHSA a30THOrO NHTA-
HHS B pe3yNbTaTe BHECCHHUS yNOOPEHUS, HE3aBUCUMO OT HHOKYJISALUN CEMSH U BH-
Jla ToceBa, CHHXKAeTCsS BO3MOXXHOCTB SPOBOI NMIICHUIB MOTPEOIATH a30T B MEPH-
oJ HanuBa 3epHa. MCKI0YeHHE COCTaBIsI MOHONOCEB MIIGHHULBl 0€3 HHOKYJISIIHH
ceMsH, rie 3HaueHue cooTHomeHus 1M6.yp.JIUnB. ocraBanock Heu3MeHHBIM (1.2).

VY ropoxa mpH BHECEHHH a30THOTO YNOOPEHHS OTMEYCHO IMOBBINICHHE II0O-
TpeOJIeHHs a30Ta B NEPHOJ HAIMBa 3€pHA TOJIbKO B CMENIAHHOM IOCEBA C MHOKY-
asiuueit 6060BOro KOMIOHEHTa U MOHOIIOCEBE ropoxa ¢ MHOKYJSLUeil ceMsH pu-
3oToppuHOM. NHOKYIANMS ceMSH MOHOIOCEBOB HM3y4aeMBIX KyIbTyp yBEIHUYHBa-
JTa BO3MOXHOCTB
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Taonuya2.64. ®axtopsl, onpenesIoNe HAKOIUIEHHE OeJIKa B 3epHE SPOBOH ITIISHHIIHI.

Bapuaur

Moka3areanb 1 2 5 6 7 B

NO

Conepikanue N B pacTeHusix B 1BeTe- 1.84 | 2.18 | 2.55 | 2.77 | 2.53 | 2.68
Hue, /100 pacrenmii

Conepkanme N B moa-|  3€PHO 1.65 | 1.84 | 2.47 | 2.95 | 2.37 | 2.92
Hylo cmedocts, 1/100| comoma | 0,61 | 1.22 | 1.31 | 1.64 | 1.37 | 1.34
pacTeHiu cymma | 3.37 | 3.06 | 3.78 | 4.59 | 3.74 | 4.26

r/100|yacr. 1.24 | 0.95 1.24 | 1.13 1.16 | 1.35
o

Peyrnimzanus
75.0 | 51.7 | 50.3 | 38.5 | 49.0 | 46.0

r/lOO‘yacT. 0.4 0.9 1.2 1.8 1.2 1.6
(]

Iorsiomenune N KopHsiMH
25.1 | 48.3 | 49.7 | 61.5 | 51.0 | 54.0

Honora orroka N % 67.1 | 43.8 | 48.6 | 41.0 | 45.8 | 50.1
N 6.yp. /N ue. 12 | 14 | 15 | 1.7 | 15 | L6
N30

Copnep:xanne N B pacTeHHsIX B L{BeTe-

. 2.52 | 2.63 | 3.30 | 3.75 | 3.19 | 4.07
Hue, /100 pacrennii

Conepxkanue N B mou- 3€epHO 1.74 | 2.58 2.63 2.56 3.06 3.47
HYW cHoeixocts, 1/100 coJIoMa 1.06 1.48 1.56 1.42 | 0.88 1.35

pacTeHun cymma 2.80 | 4.06 | 4.19 | 3.98 | 3.94 | 4.82
r/100 pacr. | 1.46 | 1.15 1.74 | 2.33 | 2.31 | 2.72
Peyrnimmzanus

% 83.7 | 44.4 | 66.1 | 91.0 | 75.4 | 78.4
r/100pact 0.3 1.4 0.9 0.2 0.8 0.8

Torsiomenne KOPHAMH
% 16.3 | 55.6 | 33.9 9.0 24.6 | 21.6
TMonHoTa orToka N % 57.8 | 43.6 | 52.8 | 62.1 72.4 | 66.8
N 6.yp. /N us. 1.2 1.1 1.3 1.2 1.3 1.2

N60

Coaep:xanne N B pacTeHHsIX B IBeTe- 2.85 3.57 3.72 | 4.61 4.24 | 4.50
Hue, /100 pacrenmii

Copep:xanne N B noa- 3¢pHO 2.52 | 2.87 | 3.25 | 3.94 | 4.27 | 4.11
Hyl cneaocts, /100 coiomMa 0.93 0.90 1.67 1.46 1.15 1.22

pacrennn cymma | 3.45 | 377 | 4.92 | 5.40 | 5.42 | 5.33
r/100pact | 1.92 | 2.67 | 2.06 | 3.15 | 3.10 | 3.28
Peyrnimzanus

% 76.4 | 93.0 | 63.3 | 79.9 | 72.6 | 79.8
r/100pacr 0.6 0.2 1.2 0.8 1.2 0.8

HOFJ]Ol.l.lelll/le KOpPpHAMH
Y% 23.7 | 7.0 | 36.7 | 20.1 | 27.4 | 20.2
IosmoTra orToka N Yo 67.4 | 74.7 | 55.2 | 68.3 | 72.9 | 72.9
N 6.yp. /N us. 1.2 1.1 1.3 1.2 1.3 1.2
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KOPHEBOIl CHCTEMBI SIPOBOH MIIEHUIBl MOTJIOLWIATh a30T B MEPHOJ HaJIuBa 3epHa
TONBKO Ha (GoHe 0e3 azora, a ropoxa - npu BHeceHud N30 u N60. IIpu BeIpanmu-
BaHHU SPOBOM IIIEHHIBI B CMECH C TOpoXoM Ha ¢oHe Oe3 BHECEHHS a30THOTO
ya0OpeHusT YBEIMYMBACTCS BO3MOXKHOCTh KOPHEBOIl CHCTEMBI 3J1aKOBOM KYJIbTYPBI
MOTJIOMATh a30T B MEPUOJ HAaJIMBA 3€pHA.

IIpu BeIpamuBaHUYU TOPOXa B CMEIIAHHOM IIOCEBE C APOBOIl MIICHHIEH, He-
3aBHCHMO OT MHOKYJISIIIMM CEMSH KOMIIOHEHTOB CMeCH M (oHa a30THOro ymolbpe-
HHS, OTME€UYE€HA TEHACHLUSA YBCJIUYCHHUSA IIOTJIOLICHHUSA a30Ta KOPHAMU B NEPUOT
HaJuBa 3epHa. MakcuMalabHOE 3HA4YEHHE JTOTO IOKAa3aTels y ApOBOH MIISHUIIBI
(1.7) 6bITO B CMENIAaHHOM ITOCEBA IPU MHOKYJISIIUHE CEMSH 3JIaKOBOI'0 KOMIIOHEHTa
puzoarpuHom Ha (one NO, a y ropoxa (1.6) B cMmeliaHHOM ToceBa 0e3 MHOKYIIS-
IUU CEMSH.

N3BecTHO, 4TO OKONO 2/3 Oenka B 3¢pHE MUICHHUIBI CHUHTE3UPYETCS B pe-
3yJIbTaTe OTTOKA (PEeyTWIM3alMN) a30THCTHIX BEIIECTB M3 BETETATHBHBIX OPTaHOB,
HAKOINICHHBIX K Hadaly LBeTeHHs, a 1/3 - 3a cueT morpebieHus a3ora KOPHEBOM
cHcTeMoOil B mepuoJ HaiuBa H co3peBaHus 3epHa [[laBmoB, 1969; 1984; IlaBnos,
Konecuuk, 1974; IlaBnos, Yepruneu, 1980].

B naHHOM ONBITE C yCHJIGHHEM YPOBHS a30THOTO NHTAHHUS 3a CUET NMPUMEHE-
HUSa30THOT'O yJO0OpeHUs, HE3aBUCHUMO OT WHOKYJISIIUM W BHJA IOCEBA, PEYTHIIH-
3alus a30Ta B 3¢pHO ud GopMHupoBaHMA Oelika U3 BEreTaTHMBHBIX OPraHOB y o0e-
UX KyJIbTyp YBEIHYHBANach, a MOTJOIIEHHE a30Ta KOPHEBOIl CHCTEMON COOTBET-
CTBEHHO CHMXanoch. JIaHHBINH (pakT CBHICTENHCTBYET, YTO B PACTEHHIX K HEPHO-
Iy HalliBa 3€pHa COJEPXKaJIOCh JOCTATOYHOE KOJIUYECTBO a30Ta. 3a CYET HHOKY-
JAUN CEMSH MOHOIIOCEBOB KYJIbTYpP COOTBETCTBYIOIIMMH OHONpenapaTaMH yBe-
JIUYUIAach peyTHJIM3AIUsA a30Ta U COOTBETCTBEHHO CHU3MIJIOCH Ha 19.1% mormomte-
HUE a30Ta KOPHEBOH CHCTEMOW y pacTeHHil mnmeHuIbs Ha (oHe Oe3 BHECEHUs
azoTHoro ymo6penus u Ha 10.4% npu BHecenuu N60, y ropoxa Ha 19.6% - mpu
HHOKYJISIUS CeMSH MoHomoceBa pusoToppuuom Ha dore N60. IIpu BEIpamuBa-
HUY SPOBOM IIIEHHUIHI B CMEIIAHHOM II0CEBE U MHOKYJSIMH CEMSH OJHOT'O HIIHU
000MX KOMIOHEHTOB CMECH COOTBETCTBYMOIIMMH a30TOUKCHPYIOUIMMH Hpenapa-
TaMH BEIWYMHA PEYTHJIM3AI[UU a30Ta B 3€PHO Y 3JIAKOBOH KyJNBTYpPHI BBHIIIE, YEM B
MOHOIIOCEBE C HMHOKYJISIUEH ceMsH. Y Topoxa B CMEIIaHHOM IOCeBe, HEe3aBHCHUMO
OT a30THOrO0 ()OHA M MHOKYJSIMH CEMSH KOMIOHEHTOB, BEIMYMHA PEYTHIN3AIM
a30Ta HHUXKE, UeM B MOHOINOCeBe. MaKkcuMabHasl BEIIMYMHA PEYTHIN3AIUH a30Ta y
nmeHus (91%) O6buta B CMEIMAHHOM IOCEBE IIPH HHOKYISIUU CEeMSH 37T1aKOBOTO
koMmroHeHTa Ha ¢pone N30. MHoKkynsnus ceMsH 000MX KOMIIOHEHTOB CMECH OHO-
npernapaTaMy yBelIHUYMJa BEJIUYHUHY PEYTHIM3alUK a30Ta y TOpoXa M0 CPaBHEHHIO
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Tabnauya 2.65. duznonoro-6noxumudeckne GakTopel, ONpeeIIonne HaKOIUIeHHE

ITokazarenp Bapuant

3 4 5 6 7 8

NO

Copepixanme N B pacTeHusiX B UBeTenue, | 4.57 | 4.12 | 4.56 | 4.56 | 4.83 | 4.53
r/100 pacrenuii

Copep:xkanne N B mou- 3epuo 3.54 | 3.17 | 3.95 | 4.35 | 3.91 | 4.38
Hyl  coeiaocrs, r/100 Costoma 2.62 1.90 | 3.11 2.23 | 2.29 | 2.17

pacTeHnn Cymma 6.16 | 5.06 | 7.06 | 6.58 | 6.20 | 6.54
r/100pact 1.95 | 2.23 | 1.46 | 2.33 | 2.54 | 2.37
Peyrumzanus

% 55.0 | 70.1 | 36.9 | 53.5 | 64.9 | 54.1
r/100pact 1.59 | 0.94 | 2.49 | 2.02 | 1.37 | 2.01

Ioryiomenne KOPpHAMHU
% 45.0 | 29.9 | 63.1 | 46.5 | 35.1 | 46.0
MoanoTa orToka N % 42.6 | 53.8 | 31.7 | 51.0 | 52.6 | 52.1
N 6.yp. /N us. 1.35 | 1.23 | 1.55 | 1.44 | 1.28 | 1.44

N30

Conepxanue N B pacTeHusix B uBeTenue, 5,97 | 5.56 | 5.74 | 6.33 | 5.92 | 6.53

/100 pacTennii

Conepxanne N B mod- 3epuo 4.06 | 4.58 | 4.80 | 5.50 | 4.88 | 6.05
Hylo cnenocrs, 1/100| Conoma 3.03 | 2.88 | 3.62 | 3.15 | 2.96 | 3.13

pacrenun Cymma 7.09 | 7.46 | 8.43 | 8.66 | 7.84 | 9.18
r/100pacr 2.94 | 2.68 | 2.11 | 3.18 | 2.96 | 3.40

Peyrnimsanus o
% 72.5 | 58.7 | 44.2 | 57.8 | 60.6 | 56.2
r/100pacr m 1.90 | 2.69 | 2.32 | 1.92 | 2.65

HOFJIOIHeHlle KOpHAMHA o
% 27.5 | 41.3 | 55.8 | 42.2 | 39.4 | 43.8
TlosHora oTToKa N % 49.3 | 48.2 | 36.8 | 50.1 | 49.9 | 52.0
N 6.yp. /bl'us. 1.19 | 1.34 | 1.47 | 1.37 | 1.33 | 1.41

N60

Conepxkanne N B pacTeHusix B usetrenue, 7.43 | 7.32 | 7.01 | 7.71 | 7.82 | 7.99
1/100 pacrenmii

Conepwanme N B mon-|  3PHO | 5.54 | 586. | 5.25 | 6.60 | 7.48 | 6.56
uylo  cmenocrs, 1/100| Comoma | 4,07 | 3.82 | 4.15 | 3.97 | 3.54 | 3.90

PpacTeHun Cymma 9.61 | 9.68 | 9.40 | 10.6 | 11.0 | 10.45
r/100pacr 3.36 | 3.50 | 2.86 | 3.74 | 4.28 | 4.09

Peyrnimzanus o
Y% 60.8 | 60.0 | 54.5 | 56.6 | 57.3 | 62.0
r/100pacr 2.18 | 2.36 | 2.39 | 2.85 | 3.21 | 2.47

Hormomenne KOpHAMHA

% 39.2 | 40.1 | 54.5 | 43.4 | 42.7 | 38.0
Ioanora orroka N % 45.2 | 47.6 | 40.7 | 48.4 | 54.7 | 50.9
N 6.yp. / N us. 1.30 | 1.33 | 1.34 | 1.37 | 1.41 | 1.31
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CO CMEIIaHHBIM NOCeBOM 0e3 MHOKynanuu. C yBeInyeHueM 03 a30THBIX ynoOpe-
HUIl BeJMYHHA PEYyTHIH3ALUH a30Ta y 3JaKOBOH KyJbTYpHl CYIIECTBEHHO BO3pac-
taetr (51.7...77.5), B TO BpeMs KakK y ropoxa OHa MPAaKTHUYECKH HE H3MEHSIETCS
(55.8...58.5%).

ITonyyeHHbIE TaHHBIE CBUACTEILCTBYET O TOM, YTO B 3aBUCHMOCTH OT YCIIO-
BHH YBJIa)XHEHHs BECCHHE-JIETHEro Ieproja BereTalud U 00eCIedyeHHOCTH pac-
TEHUH IIICHMIBl a30TOM, KaK B YHCTBIX, TaK M B CMELIAHHBIX MOCeBax 03 MIM C
MHOKYJIAIMeH ceMsH OHompenapaTaMH COOTHOIIEHHE MEXIYy STHMH JBYMS OCHOBHBIMH
UCTOYHMKAMHU a30Ta (HaKOIUICHHOTO B BEreTaTUBHOW Macce K IEpHOJYy LIBETCHHUS U I10-
TJIOIIEHHOTO M3 MOYBBl KOPHEBOW CHCTEMOI B IepHo/] HAJIMBA 3epHa) B QOPMHUPOBAHUH
Oenka B 3epHE MOJXKET CYIIECTBEHHO H3MEHSTHCS.

Taonuya 2.66. IToxazarens 00ecIIeUeHHOCTH 3€pHA a30TOM IJISI (hasbl

N° Buj nocesa No N;o  N&O
SpoBas mueHuna
1. ITmennma 294 | 278 | 347
2. ITmennna + PA 30.7 36.2 | 375
5. IImenuna + ropox 325 | 323 | 352
6. (IMTwenuna + PA) + ropox 309 | 343 | 422
7. IMennna + (ropox +PT) 323 | 363 | 454
8. (ITmennmna+PA) + (ropox + PT) 369 | 41.0 | 448
Iopox
3. T'opox 299 | 323 | 42.1
4. Topox + PT 30.0 | 36.6 | 39.2
5. [Mmenunna + ropox 33.1 | 355 | 36.0
6. (ITmrenunma + PA) + ropox 39.1 | 44.6 | 49.7
7. [Mmennma + (ropox + PT) 329 | 37.3 | 520
8. (ITmennna+PA) + (ropox + PT) 37.1 | 46.8 | 47.9

V 371aK0BOH KyJBTYpHI MPHU MOBBIMICHUH 103 a30Ta, HE3aBUCUMO OT MHOKYJISi-
WU ¥ BHIA MMOCEBa, OTMEYEHO yBeIWYeHHE MOJHOTHI OTTOKA a30Ta, a 6000BOH -
CYIIECTBEHHBIX M3MEHEHUH He Obuto. VIHOKYISAIHUS CeMSH MOHONOCEBA IIIEHHIIBI
pU30arpMHOM, HE3aBUCHUMO OT (OHa a30THOTO YAOOPEHMs, CHMIXKANA BEIHYHUHY
MOJIHOTHl OTTOKA Y 3JIaKOBOH KYJbTYPBI, @ HHOKYJISIHS PU30TOPPHHOM ceMsH
MOHOTIOCEBA TOpOXa yBeJIMuYuBaia ee. He3aBHCHMO OT WHOKYJSAIUH, BBHIPAI[ABA-
HHE TNICHUIBI B CMCIMIAHHOM IMOCEBE TOJHKO Ha (GoHe N30 yBEeIUYHIO MOJTHOTY
OTTOKa 10 CPaBHEHHIO C MOHOIOCEBaMHU, a y 0000BoOi KyJabTypsl - Ha hoHe N60.
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Ha Bcex (¢oHax a30THOro yJoOpeHUs MHOKYJISLHUHU OJHOTO HJIM O00OMX KOMIIOHEH-
TOB CMECH yBEJHMYHJIA MOJHOTY OTTOKAa a30Ta U3 BEreTAaTHMBHBIX OPTaHOB B 3€pHO
ropoxa, a y sipoBO# NIIEHMIIBl 3TO NPOUCXOJMIO TOJHKO NMPHU BHECEHUH a30THOI'O
yaoOpeHus. Y NIIEHUIBI MOIHOTA OTTOKA BHIIIE IO CPABHEHHUIO C TOPOXOM.

OCHOBHOW (U3UOJOTHYECKOW MPUUUHON, ONpeaesioneli YpOBEeHb HAKOILIe-
HUs Oenka B 3epHE, SBISETCS KOJMYECTBO a30THUCTBIX BELIECTB, NPUXOISIIEecs Ha
enuHuIly Macchl 3epHa unu "[lokazarens obecneueHHocTH 3epHa azotoMm" - [lo3. N
[[TaBnoB, 1990]. C moBbIlIeHHEM 403 a30THOTO yaoOpeHus 3HaueHus [1o3. N Bo3-
pacTtanu y o0enux m3ydaeMmbiX KyiabTyp (Tabin. 2.66). He3zaBucumo ot ¢oiia a30THO-
ro NUTAHHUS, NMPU HHOKYJISLMS CEMSH MOHONOCEBAa SAPOBOW MIIEHMUIIBI OTMEYEHO
Bo3pactanue Ha 13.7%. Ilo3. N. IIpu BeIpaliMBaHUY NIICHUNB B CMEIIAHHOM IIO-
CeBE C TOPOXOM Ha BceX (OHAX a30THOTO NMHUTAHHUSA M MHOKYJSLUH CEMSH OHOIpe-
napatamu Ilo3. N y nmenunst Ha 8.8...17.5% Bbllle MO cpaBHEHHIO C MOHOMOCE-
BOM, ropoxa - 8.0....37.7%. Ilpu uHOKynsinuu ceMsiH 6060BOr0 KOMIIOHEHTa CMe-
cH OTMedaeTcs TeHACHIHMS K yBeiaumdeHuio [lo3. N y mmeHHIBI mpu Bcex a03ax
A30THOTO ynoOpeHHs. Y HMHOKYJIHPOBAHHOTO MOHOIIOCEBA IOCEBAa TOpoXa NMPOWC-
xoauio cuuxkenue Ha 17.0%. ITo3. N.

2.4. Posib NOYBEHHBIX H METEOPOJIOrHYECKUX YCAOBUH M a30THOIO yA00peHus
B 3()(peKTHBHOCTH MHOKYJISLHMH 3¢PHOBBIX KYJbTYpP PH30arpPHHOM

M3BecTHO, YTO pU30ArpuH YBEJIHMYHMBAJI AKTUBHOCTb HUTPOTEHA3bl B PHU30-
cepe puca u 03UMOH MIICHULBI, U3MEPEHHYIO alETUICHOBBIM METOJOM; OJHO-
BpPEMEHHO BO3pacTal BBIHOC a3oTa pacTeHusiMHu. [lo 3aknroueHunio B.®D.[laTeikm
(1991) monoxurtenapHOe AEWCTBHE Npemapata Ha NMPOAYKTHBHOCTH OOYCIOBIECHO
OJHOBPEMEHHO JBYMs MEXaHHU3MaMu: MOTpeOJeHHEM KYJIbTYpOl a3ota, GUKCHUPO-
BAaHHOTO arpo0akTEepHUsIMH, U UX AHTUNATOTCHHBIM JCHCTBUEM.

I[IpumeHeHMe pu3oarpuHa Ha Pas3JIMYHBIX KyJIbTypaxX B OOJBIIMHCTBE Clyya-
eB moBbImaeT ypoxaaocts [I[lateika,1991, 3aBanun, Koxemskos, 2001, 3aBanuH,
1998, Koxewmsko, Hopocunckuii, 1989, Kysnwemos u ap., 1999, Ilateika, 1997,
Mateika u ap.,1997]; nabnronancs taxxke nynesoit [Ilateika, 1991, 3aBanuu, 1998,
Ky3uenoB u ap., 19995] u orpunarensubiii [I[lateika, 1991] addexr. Ucnonassys
pe3yabTaTel  MOJIEBBIX ONBITOB, BBIMOJHEHHBIX B  Pa3JHYHBIX MOYBEHHO-
KJIMMaTUYECKUX YCJIOBMUSIX INpOBeJeHa OLeHKa d(PPEKTUBHOCTH WHOKYISLUU 3ep-
HOBBIX KyNbTyp Agrobacterium radiobacter B 3aBUCHMOCTH OT a30THOro ynpoope-
HUS, TOYBEHHBIX M METEOPOJOTHUYECKHUX ycioBuil [3aBanmH, UncrtoTnn, Koxems-
KOB u zp., 2001, Yucrorun, 2001].

JelicTBue puszoarpuHa Ha ypo>KalHOCTb OLIEHHBAJIU C IMOMOUIBIO JUCHEPCH-
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OHHOTO aHain3a. B kadecTBe OLEHKHU CIIydallHOW BapHamM{ M KaKJOTO OTIENb-
HOTO TOJIOOMbITAa MCHOJB30BaHO pasnnyue 3P ¢PexTa MexKIy NPOCTPAHCTBEHHBIMU
HOBTOPEHHUSIMH. /[l TpoBEepKHM TUIOTE3 00 OTCYTCTBHHM JACHCTBHS Ipemapara
npuMeHeH /-kputepuil. [Ipn mocTpoeHHN TUHEHHBIX MoJenel cBs3M 3ddekra pu-
30arpuHa Ha NPOAYKTHBHOCTb C MOKA3aTENSIMH, XapaKTEepPH3YIOIIHMH METEOpOJIO-
rH4ecKkue M IMOYBEHHBIE YCIOBHS, HCIOJIb30BaH METOJ HAMMEHBIIUX KBaApaTOB.
OmeHKN TMapaMeTpoB MoOAeNeH MOJNydeHBl KBa3WHBIOTOHOBCKMM MeToq0oM. Pac-
CYMTAHBl MHOXXECTBEHHBIE KO QHUIHMEHTH KOPPEIAIUH T.

O¢ddexT nmpenapaTa cuIBLHO BaphbUPOBAN B OTAENIBHBIE T'OJBI UCCIEIOBAHUH.
Ha nepHOBO-IIO/30JINCTON CPEIHECYTIIMHUCTON mMouyBe (ONBIT 1) MHOKYJNSLIHS I10-
BBILIANA YPOKaHHOCTH SPOBOY MIIEHHUIBI TONbKO B 1998 1. Ha done PK; B ocTans-
HBIX ciydasx 3¢¢QeKT oTcyTrcTBoBal. Bo BTOpOM OmbeITe, TO € Ha JEPHOBO-
MOJ30JIUCTON CPEeIHECYTIUHUCTON mouBe, B 1996 r. BHeceHune OakTepuil HE BIIHS-
JI0 Ha MPOAYKTHBHOCTb KYJbTYpbl, a B IOCJIEAYIOLIME TPU rojia MOBHIIMIANO €e,
IpUYeM B PaBHOW CTENEHM, HE3aBHCHMO OT a30THOro ymoOpeHusa. B omeite 3
(mepHOBO-TIOA30THCTAasT CPEAHECYTIMHHICTAasl I0YBAa) MPOSBIAIACH TEHACHIHS K
pocTy ypoxaitHocTu, xoTs 3¢ dext menbie HCPro.

Y suMeHs Ha JAEPHOBO-NOA30JHUCTON TIKEIOCYIJIUHUCTONW mouBe (OmbIT 4)
geiicTBUe arpoOakTepuil B pa3HbIe TOABI OBLIO MOJIOKHTEIBHBIM HMIH OTCYTCTBO-
Bano. B ombITe 5 Ha IEPHOBO-MOA30JNUCTON CPEHECYTINHUCTONH MouBe Y PEeKT He
HposBIsLICS B 00a roja ucciieqoBaHUH. B oCTanbHEIX IBYX 3KCHEPHUMEHTaX (ONBIT
6 1 7) OH BO BCE TOABI OBLI MOJTOKUTEIbHBIM, IPUYEM B ABYX CIIydasX HECKOIBKO
MeHbIINM Ha GoHe N. BeposTHO, 3¢ (HEKTH OTpULIATETHHOTO B3aMMOIEHCTBUA (HA
NIICHUIIE TaKoe B3aMMOAEHCTBHE OTMEYEHO B ONHOM M3 TOJOONBITOB) HEXOCTa-
TOYHO BEJIMKH JJIs BbIBOJA O 3aKOHOMepHOM ociyiabiienuu aehctBust A. Radiobac-
ter 204 pu BHECEHHHM MUHEPAJbHOTO a30THOTO ynoOpenus. Panee B Mukpomoie-
BOM OIIBITE C IPOBOH MIIeHUIeH HabI0gaI0Ch, HA000POT, G0Iee BEIPAKEHHOE €ro
HoJIOXKHUTeNbHOE aeiicTBue Ha ¢oHe N30 mo cpaBHeHHIO ¢ 0e3a30THBIM (OHOM
[3aBanun, Koxemsakos u ap., 2001].

MakcumanbHasi U3 BCeX TOIOOMNBITOB NMpUOaBKa ypoXKaifHOCTH MIIEHUIBI CO-
craBuiaa 0,53 1/ra (70 % ot xoHTposs 6e3 MHOKYJsuUK), a sumens - 0,74 t/ra (81
% oT KoHTpoxs). UeTKOTO OTPHIATENBHOTO AEHCTBHS IITaMMa He OBIJIO HH B OJ-
HOM M3 ONBITOB Tabu. 2.67, 2.68).

YToOBI BBISABUTH MPHUYHHBI BapbUpOBaHUA 3P ¢PeKTa, Oblja MmpoaHaIU3UpOBa-
Ha ero CBs3b C IIOKAa3aTeJsIMHU, XapaKTepU3YIONIMMH IOYBEHHBIE W METEOPOJIOTH-
YECKHUE YCJIOBHA NPOBCIACHHUSA OIIBITOB. I[J'[ﬂ o0enx KYJbTYP BBIABJIACTCA 3aBUCHU-
MOCTh 3¢ (PeKxTa HHOKYISAIUU OT PEAKIUU NMOYBEHHOH Cpeabl M KOJHUYECTBA aTMO-
c(hepHBIX 0CaJKOB B IEPBYIO IOJIOBHHY Bereranuu. Kak n3BecTHO, AefiCTBHE Kax-
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JIOTO BKOJIOTHYECKOTo (akTopa 3aBUCHT OT 3Ha4eHMH Apyrux ¢axrtopos. HMcxons
W3 3TOTO, B MOJAENN OBIJIO BKIIOUEHO B3aMMOJCHCTBHE HE3aBHUCHUMBIX IEpEeMEH-
HbeIX. Ha pucyHke 2.2 naHbl MOBEPXHOCTbh PETPECCUU U ypaBHEHHE PErPECCHU IS
SPOBOW MIISHUIIBI, O] KOTOPYIO OBLIO BHECEHO a30THOe ynobpenue (obo3Haue-
HUSA TepeMeHHBIX: e - 3¢dexT mpenaparta, pH - pHeon, /W - KOTHYECTBO 0CagKOB
3a Mal - HIOHB); TOUKAMHU IOKa3aHHBl (akTHueckue 3HaueHUs 3dpdexra. CormacHo
MOJIeJIM, OTCYTCTBHE ACHCTBUS pU30arpvHa B ONbITE 1, HE3aBUCHMO OT YBIIaXKHe-
HUS, OOBSICHSIETCS TMOBBIIIEHHONH KHUCIOTHOCTBIO MOYBBI, KOTOPas B COOTBETCTBUH
C 9KOJIOTHYECKUM 3aKOHOM MHHHMyMa IHUMHUTUPYeT 3 dext. [Ipu stom B 1996 u
1997 rr. ypoXaiHOCTh Ha KOHTPOJIE B 3TOM OIBITe ObLIa BBINIEC, YeM B OCTAJbHBIX
(Tabun. 2.67).

Tabnuya 2.67. Brausaue pu3oarpiHa Ha ypoXKaHHOCTH 3epHA
SIPOBOH TIIIEHUIIBI, T/TA

B3anmopaeiicteue
L &
E u don éi g . JleiicTBue pu3oarpuHa asg:;:?;p;::‘j;e_
oY g & BE nmem
R = O a ddext|HCP/o |HCPo, |HCPool dddext | HCP/o
YO | P45K60 2,96 | 3,12 | 0,16
8 032 | 061 |098 |-0,12 0,23

N30P45K60 | 3,38 | 3,29 |-0,08
% |P45K60 3,43 | 3,34 |-0,09
N30P45K60 | 438 | 4,32 |-0,06
00 |P45K60 0,75 | 1,28 | 0,53
N30P45K60 | 1,49 | 1,41 |-0,08
P60K60 2,36 | 242 | 0,05
N30P60K60 | 2,52 | 2,58 | 0,06
I~ |P60K60 2,27 | 2,58 | 0,31
N30P60K60 | 277 | 321 | 0,44
A URY 1,88 | 2,07 | 0,19
N30P60K60 | 208 | 227 | 0,19
P60K60 1,82 | 2,00 | 0,18

1 |N30p60K60 1,87 | 2,05 | 0,18
3 go P30K30 1,64 | 1,79 | 0,15
N30P30K30| 230 | 246 | 0,16

032 | 054 | 075 0,01 0,23

040 | 076 | 1,23 |-0,31 0,28

(8]

013 | 023 | 0,33 0,00 0,09

021 | 038 | 056 0,07 0,15

014 | 025 | 036 0,00 0,10

0,09 | 0,16 | 0,24 0,00 0,07

0,22 | 042 | 0,68 0,01 0,16

[Ipn mocnenoBaTeIbHOM HPHUONMKEHHH pEaKIUU MOYBBl K HEHTpaldbHON B
ombiTax 3 u 2 3ddexT arpobakrepuil Bo3pactaeT. TemM He MeHee, B 3aCyILIHBHIC
1998 u 1999 rr. on He npeBbimaet 0,2 T/ra. B 1997 r. nmpu BEICOKOM yBJIaXHEHHH
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npubaBKka ypoxXailHOCTH IOCTHUraeT MaKCHMaJIbHOTO 3HadeHUs. TakuMm obpazowm,
HPOSIBIACTCS MOJOKUTEIBHOE B3aUMOJICHCTBHE paccMaTpUBaeMbIX (aKTOpPOB.

OddexT puzoarpuHa Ha ypokaWHOCTH MmeHUUB Ha ¢oHe PK-ymobpenwuit
MPaKTUYECKN HE 3aBHCHT OT PEAKIHMH IIOYBBI M METEOPOJOTHYECKHX YCIOBUH (T =
0,14 npu 9 mapax HaOIIOACHMIA).

Jlis suMeHs 3aBHCHUMOCTH, aHAJIOTHUHbIE NTEPBOH MOJENH, HaOMI0AAI0TCS Ha
oboux ¢oHax ynmobpenuii. Ha pucynke 2.3 mpeacTaBieHBl pe3yJbTaThl COBMECT-
HOTO aHajHW3a JAHHBIX, IOJYYEHHBIX Ha ABYX (oHax. BeIBox 0 mosokuTENbHON
3aBHCUMOCTH 3()(PEKTUBHOCTH pHU30arprHa Ha SYMEHE OT OCAJAKOB Mas - HIOHS
OBl cIenaH B MOJEBOM OMBITE Ha TEMHO-cepoil jecHoil mouse [Kys3Hemo u 1p,
1999].

B kaxmoil u3 monenei neiCTBHE HE3aBHCHUMBIX MEPEMCHHBIX Ha 3(dekT
MOAYNHAETCA 3aKOHY MHHMMyMa. MOXHO JIM CUNTaTh, YTO TUMHUTHUPOBAHUIO TIPU
HX HeOJIarompHATHBIX 3HAYCHHUSIX IOJBEpPraloTcs (U3HOIOTHYECKHE IIPOIECCH B
pacTeHUsX M NMPOAYKTHUBHOCTH OCTAeTCsl HU3KOH He3aBUCHUMO OT (akTopa aeicT-
Busi OaxTepuit? ONBITHBIE PE3ynbTaThl HE JAIOT JOCTATOUYHOTO MOATBEPXKICHHS
JUTSL DTOTO TIPEANOJIOKEHHUS. Y POKaHHOCTh 00€MX KyJNbTyp Ha KOHTpoiae 0e3 HHO-
KyJSIUM HE KOppeJNHpyeT ¢ NMpuOaBKOH OT mpemapara, a TakKe ¢ peaknued mod-
Bbl. OOWMI ypOBEHb ypOXXKaHHOCTH SUMEHS IIOJIOXKHUTENBHO CBA3aH C Biaroodec-
MEeYSeHHOCThIO Mas - HIoHA. Ho 115 BTOpON KyJNbTyphI Takas CBSI3b HE MPOSBIAET-
csl.

AHbTepHaTI/IBHOe OG'I)S[CHCHI/IG MOXET 3aKJI0YacTCd BO BJIMAHHUMU pacCcMaTpu-
BAEMBIX JKOJOTHYECKHX (PAKTOPOB HA AaKTHBHOCTh OAKTEPHAIbHOTO KOMIIOHEHTA
acconuanuu. B umcroit kynsType ans A.Radiobacter 204 onTuManeH HHTEpBal
pH ot 5,8 no 9,0 [IlaTtbika, 1991].

OnHAaKo B HCCIENOBAHUAX C 00JIaJaOIUM POCTCTUMYJIHPYIOMHUM JI€HCTBH-
eM mramMmmoM A. Radiobacter 10 u3 xonnekuuu BHUUCXM ero peakius Ha u3-
mereHue pH ot 4,0 10 6,5 B KUAKOW MHUTATENHHOHN cpele M B MOYBEHHBIX YCIOBHU-
sX (TIpu BHECEHHUU B pu3ochepy STIMEHS B BEIeTAI[MOHHBIX ONBITaX) ObIIa pa3iand-
Hoii. Kpome Toro, uncieHHOCTh OakTepuil B puzocdepe He Oblia cBsizaHa ¢ 3¢-
¢exToM Ha OMOMaccy U ypoKaHOCTh KylabTypsl [benumor u ap., 1998]. Ilpu mo-
JIeTHNPOBAHUH B BETETAIMOHHBIX OINBITAX PA3dMYHON BIAXXHOCTH MOYBHI (B MHTEP-
Bane 30-90 % IIIIB) taxxke He NPOSBIUIACH KOPPENSLHUS MEXIY BBDKHBAHHEM
3TOr0 MITaMMa M €ro AeHCTBHEM Ha NPOAYKTHBHOCTH sfuMeHs [bearumos u np,
1994]. OtcyrcTBHE 3aBUCUMOCTH 3P(PEKTUBHOCTH MHOKYJISALHUH OT IJIOTHOCTH IIO-
IMyJSIHE MHOTOKPAaTHO OTMEYalOoCh U JUISI APYTHX BUAOB pU30C(EpPHEIX OaKTEpHH.
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Tabnuya 2.68. BivsiHne pu3oarpiHa Ha yposKaHOCTB 3€pHa SPOBOTO SUMEHS, T/Ta

B3aumopeiictBue
= - - o H30arpmHa ¢
z £ aon B:‘Zapr" C'; ':30 JleiicTBue pusoarpuHa mzmbmpywﬁpe_
o puna | Punom HHEM

Oddexr| HCP,o | HCPo, |HCPooil D9 dext | HCP,,
P60K90 1,30 | 1,46 | 0,16

I |N30P60KO0 198 | 228 | 031 020 | 035 | 0,52 0,08 0,14
- |P60K90 1,62 | 2,11 | 0,50

4 $ |N30P6OKS0 210 | 2.68 | 0.58 041 | 078 | 1,26 | 0,04 0,29
® [P60K9I0 0,71 | 0,77 | 0,06

3 | 30P60K90 0.81 0.82 | 0,01 020 |035 |052 |-0,03 0,14

Em} 194 | 1921002 ool p6r | nos |-0,08 | 025

5 N30P60 3,73 | 3,54 [-0,18 | ’ ’ ’ i

P60 1,95 1,86 |-0,08

b

Naope0 | 222 | 231 | 009 | % | % 063 | 009 el

P40K60 2,74 | 3,42 | 0,68
N30P40K60 | 310 | 3,59 | 0,49
6 | P40K60 2,09 | 2,66 | 0,57 0,35 | 0,67 | 1,08 0,02 0,25

N30P40K60 | 263 | 323 | 0,60 | ’ ’ ’ ’
a\ [P40K60 0,92 | 1,66 | 0,74
N30P40K60 | 1,21 | 1,62 | 0,42
P30K60 0,57 | 0,78 | 0,21

7 1 |n3op30Kso 100 | 111 | 011 007 | 012 |016 |-0,05 0,05

030 |056 |091 |-0,10 0,21

023 | 043 | 069 |-0,16 0,16

Takum 06pa3oM, aHaIW3 Pe3yJIbTATOB OIBITOB MO3BOJSET 3aKIIOYHUThH, YTO
nouse ¢ pH menee 5,5 pusoarpun HedpdextuBen. Ilpu peaknnu, 6IU3KOH K HEil-
TpajbHOH, €ro HCIOJb30BaHUE IOBBIIIAET YPOXKAHHOCTH SPOBOI HINEHULBI Ha
0,1-0,4, sspoBoro ssumens - Ha 0,0-0,7 T/ra B 3aBUCUMOCTH OT YBIaXKHECHUS B IEp-
BYIO MOJIOBHHY BEeTETAllMM M JAPYTHX, MOKa HeM3BeCTHHIX (axTopos. To, uro pac-
CMOTpPEHHBbIE (aKTOPHl HE MOJHOCTHIO OOBICHSIIOT BapHanuio 3¢gdQekra, moaTBep-
KJAETCS OTCYTCTBHEM CBS3M C HUMHM JUIs IIIEHUIBl Ha ¢oHe BHeceHHd (pocdop-
HO-KaJIMITHOTO YOOOpEeHUH.
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Sddexr

pH30arpuHa,
T/ra 0,6
0,4

0,2

0,0

Ocaakn, MM

E=0,0754 « pH- 0,0060 * Py-ri + 0,0012 « pH * Py~,,- 0,3767; R = 0,87.

Pucynok 2.2. 3aBucuMocTs >QPEKTHBHOCTH PH30arpHHA Ha YPOKAHHOCTH 3€pHA Spo-
Boit meHuipl Ha Gone N30PK oT KHCIOTHOCTH MOYBBI U KOJMYECTBA OCAKOB 33 Maif -
UIOHB.

SO e
Ocan, My V00R<2"5,0 P&L
=-0,0022 < pH-0,0124 *» Py~vi + 0,0027 * pH * Py-vi~ 0,1285; R = 0,93.

Pucynok 2.3. 3aBucumMocTb 3 (H)EeKTHBHOCTH PHU30arpHHA Ha ypPOXKAHHOCTH 3epHa SIPOBO-
TO STUMEHS OT KHCIOTHOCTH ITOYBHI M KOJHYECTBA OCATKOB 32 Mai - HIOHB.
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2.5. BzaumojeiictBue COPTOB sIpOBOIi MIIEHUIbI H SYMEHS
¢ pu3ocepHBIMHU POCT CTUMYJHPYIOIIUMH 0AaKTePUSIMH B 3aBHCHMOCTH OT BHece-
HHSl a30THOro ya00peHus

O6pa3oBaHue accouuanuii ¢ pu3ocHepHBIMH POCT CTUMYIUPYIONIUMH Oak-
tepusimu (PGPR: plant growth promoting rhizobacteria) - ogHa W3 OCHOBHBIX
CTpaTeruii ajanTalMy pacTeHUHW K HeOIaronpusTHbIM ycioBusMm cpensl. PGPR -
TaKCOHOMHYECKH Pa3HOOOpa3Hble OaKTepHH, CpeJu KOTOPHIX Hauboaee H3ydEeHBHI
npeacTaBuTenu ponos Agrobacterium, Arthrobacter, Azospirillum, Bacillus, En-
terobacter, Flavobacterium, Klebsiella, Pseudomonas. OHH BBIIOJHIIOT KOM-
IJIeKC MOJE3HBIX s Xo3suHa (GyHKUMH, Bkirodas (ukcauuio N,, OHOKOHTPOIb
¢uTonaToreHoB (CMHTE3 aHTUOMOTHKOB U CUIEPO(GOPOB, BHITECHEHHE NMATOTCHOB C
KOPHEBON MOBEPXHOCTH, KOHKYPEHILMIO 32 MCTOYHUKHU NMHUTAHUS, UHAYKIUIO CHC-
TEMHOH YCTOWYMBOCTH), CTUMYJISILIUIO Pa3BUTHS pacTeHUH (cuHTe3 Quroropmo-
HOB U BUTaMHHOB), a TaK)Xe¢ IMOBBIIICHHE HMHTEHCHUBHOCTU aCCHUMHISAIUU KOPHAMHU
MUTATeIBHBIX (a30T U dochop comepkamMX) BEmECTB. XOTsA KOJHYECTBO a3o0Ta,
nojyJyaeMoe pacTCHHUSIMH 3a CYET acCoUUaTHBHOU bl,-¢pukcauuu, B 30HaX yMepeH-
HOro kiauMaTta OOBIYHO HaxonsATcs B mpexpenax 30-60 kr/ra B ce30H, npubaBKu
OPOAYKTUBHOCTH 31aKoB Ipu HHOKyasnuum PGPR cpaBHHMBI ¢ mpubaBKaMH OT
WHOKYJISUH O0OGOBBIX pH300UAMH, CIOCOOHBIMH (UKCUPOBATH 3HAYUTEIHHO
6onbmue konuuectBa N, [KoxemskoB, Tuxonosuu, 1995].

KoHTpons Hax ¢opMupoBaHHEM pH30CHEPHBIX acCONUANUil aKTHBHO H3Y-
4aloT CO CTOPOHBI OakTepuil. Y a30CHUPMIII BHISICHEHA OPraHMU3aIUs TEHOB, KOJU-
pyOLIUX CHHTE3 HHUTpOreHa3sl M aykcuHoB [Vandebroek, Vanderleyden, 1995,
Vandommelen et al., 1997, KameneBa, Myponen, 1999], y nceBmomoHan u 0Oa-
U - TEHOB CHHTe3a aHTU(QYHranbHBIX MeTabonuToB M cuaepodopos [Bloem-
berg, Lugtenberg, 2001, Lugtenberg, 2001]. IIpenapaTsl, IpUTOTOBIEHHBIE HA OC-
HoBe PGPR, akTUBHO NPUMEHSAIOTCS IJs MOBBILIEHUS MPOAYKTHBHOCTH psAfa BaX-
HeHIIUX KyJNbTYp (B TOM 4YHCIE 3€PHOBHIX 3JIaKOB), OJHAKO padoTa MO ONTHMH3A-
UM acCOLMATUBHBIX B3aMMOJCHCTBHH IOKAa IPOBOAMUTCS, TIIaBHBIM 00pa3oM, co
cTOpoHBl OakTepuanbHbIX mapTHepoB [Koxemsakos, Tuxonosuu, 1995]. V pana
pacTeHUH BBIIBICHA HACIEJCTBEHHAs M3MEHYMBOCTH OT3BIBUMBOCTH Ha HHOKYIIA-
nuio PGPR [Renny, 1981, Subba Rao, Dart, 1981, Dart, 1982], koTopas MoxeT
OBITH CBsI3aHA C BAapbUPOBAHHMEM COCTaBa KOPHEBBIX dk3oMeTabonutoB. OHHU 5B-
JIAI0TCS UCTOYHHKAMHU NHUTATEIbHBIX BEI[ECTB I OaKTepHil, a Takke COAEPXKaT
perynsTopsl TeHOB M NMPEANIECTBEHHUKH CHHTe3a (U3MOTOTHYECKH aKTHBHBIX CO-
eIWHEHUl, 4TO IMO3BOJSET PACTEHUSM AaKTHBHO PETyIHPOBAaTH COCTAB M aKTUB-
HOCTbh pu3ochepHoil muxkpoduoper [KpaBuenko, 2000]. OgHakOo KOHKPETHBIE Me-
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XaHU3MBbl B3aumoneictTBus pacteHuir ¢ PGPR ocraoTcsa HenoctaTouHo H3y4yeH-
HBIMH, 4TO 3aTPyJHSAET paboOTy IO MOBHIEHHIO ero () (GEeKTUBHOCTH.

Ha monenu cumOuo3a 6000BBIX pacTeHUl ¢ pU300OUIMHU MMOKA3aHO, YTO BaxK-
HOH HpPEeANOCHIIKOH paboT MO ONTUMHU3AINH MHKPOOHO-PAaCTHUTENBHOTO B3aHMMO-
JNEUCTBUS SBISETCS €ro KOJINYECTBEHHO-TEHETHYECKOe ONHCaHHe, WM, B MEPBYIO
ouepelb, OIlEHKAa TEHOTUIMUYECKHUX BKJIAZ0B IMapTHEPOB B KOHTPOJb MPOJYKTHBHO-
¢t cuMmbuotnueckoit cuctemsl [Provorov, Tikhonovich, 2003]. Dtu BxIamsl
MOXXHO ONpPERENNUTh IIyTeM ABYX()aKTOPHOTO AUCHEPCHOHHOIO aHAIM3a JAaHHBIX,
MOJIYYEHHBIX IPU aHajdu3e CUMOMO3a Pa3IWYHBIX COPTOB PACTEHHHl M IITaMMOB
OaxkTepuil B KOHKPETHBIX arpo3KOJIOTMYECKUX YCIOBHUAX. Y CTaHOBJIEHO, 4TO Yy 0o-
00BBIX Hamboyee BBICOKAS >PPEKTHBHOCTH CUMOHOTPOMHOrO HUTAHHS a30TOM
JOCTHTaeTCsl TOTJa, KOTJa MaKCHUMaJIbHO IIOJNHO NPOSBIAETCS CHEUPUIECKOe
(HeagIUTHUBHOE) COpPTO-IITaMMOBOe B3ammojaeiictBue [Provorov, Tikhonovich,
2003].

OneHKy BIUSHHSA T€HOTHIOB 3€PHOBBIX 3TaKOBBIX KyIbTyp (SUMEHS M IIIIe-
HUIBI) ¥ pu3o0OaxTepuil Ha 3P (HEKTUBHOCTH 00pa3yeMBbIX accoIUaIuil MPOBOJUIH
npu 0606meHny pe3ynbpTatoB onsiToB 1990-2000 rr., BBEIIOIHEHHBIX PA3JIMYHBIMU
YUPEKICHUAMH reorpadMueckoil ceTu OMBITOB € a30TGHUKCUPYIOIIUMH MHUKPOOD-
raHU3MaMH B Pa3JIMYHBIX NOYBEHHO-KIUMATHYECKHX 30HaX Poccum m YKpawHbI
[Koxewmsiko, IIpoBopoB, 3aBanun, Ulorr, 2003]. IIpoananu3zupoBaHsl JaHHbIE 7
HE3aBUCUMBIX IOJICBBIX ONBITOB MO OlECHKE 3()PEeKTUBHOCTH NelCTBHS a30THUK-
cUpyOmUX OaKTepui, BBIACICHHBIX U3 PA3JIMYHBIX ITOYB U pU30ochepsl pacTeHHH
[Bacrox, 1989], Ha 3epHOBYIO MPOAYKTUBHOCTH sipoBOH muieHUIE! (Triticum aesti-
vum L.) u sumens (Hordeum vulgare L.)., npoBeI€HHBIX B COOTBETCTBUU CO CTaH-
napTHoil Metoxukoil [Onenka 3gpekTHBHOCTH MHUKPOOHBIX mpemapatos...,2000].
Hcnonp3oBanu TopdsHble OHONpenapaTsl, NIPUTOTOBICHHEIE HA OCHOBE IITAaMMOB
Agrobacterium radiobacter 204 (puzoarpun), Flavobacterium sp. L-30 (¢dbnaBo-
6akrtepun), Pseudomonas fluoresceins 15 (sxctpacon), Klebsiella mobilis 880 (mo-
ounun) [Koxemsakos, Tuxonosuu, 1998].

AHanu3 JaHHBIX MOKa3al, 4To 3(QeKTHBHOCTh B3aMMOACHCTBHUS PACTEHUHU C
PGPR Bapeupyer B HE3aBHUCHUMBIX IMOJIEBBIX ombITax (Tabn. 2.69), mpuuem mpu-
0aBKHM Macchl 3epHa OT MHOKYJISLMH U OT BHECEHMS a30THOTO ynoOpeHus Haubo-
Jee BBICOKH Ha JE€PHOBO-MOA30JHCTBIX H CEPHIX JIECHBIX IT0YBAX CO CPABHUTEIHHO
HU3KHM COJlepXKaHHeM rymyca u odmero asora. B xaxmom onbite 3¢ heKTHBHOCTH
9THUX 00paboTOK 3aBUCENa OT 0OOMX MapTHEPOB-CHMOMOHTOB U OT a30THOTO (OHA.
Hanpumep, npu B3auMOAEHCTBUH 2-X COPTOB suMeHs ¢ 3-msa mrammamu PGPR
(tabn. 2.70) gocToBepHOE NMOBBHINICHUE 36PHOBONH MPOIYKTHBHOCTH IMOJyYEHO BO
BCEX BapHaHTaX OMbITa, IPH 3TOM NpUOaBKH BapbupoBainu oT 6% mo 50%. Hako-
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IUIEHUE a33Ta B 3€pHE BO3pacTano B OOblIeH cTeneHu, 4yeM macca 3epHa (B cpel-
HeM Ha 5.5+1.4%), a oTHOCcHTenbHAs >P(HEKTUBHOCTh MHOKYISIUU IPH OTCYTCT-
BHUH a30THBIX ynoOpeHui Oblna Beimie, yeM Ha GoHe N30, Ha 8.9+1.9%. IIpu BHe-
CeHUHU a3zoTa Hamboyiee CHIBHO CHHXKasach 3(P(HEKTUBHOCTh MHOKYISIUHU SUMEHS
mramMMmoM Pseudomonas Jluorescens, KoTOpblii obecreynBal HaMMEHbLIME IIPH-
0aBKu Macchl 3epHa Ha (oHe 6e3 azora. A30THOE ynoOpeHHe, Kak MpaBHIO, CHHU-
JKQJIO0 JIMIIb OTHOCUTENbHBbIE MPHOAaBKM OT MHOKYJSIMH (TaKk KaK yBeJIWYMBalach
MPOAYKTUBHOCTh KOHTPOJBHBIX PACTCHHMH), OQHAKO abCOMIOTHBIC MPUOAaBKHU B Lie-
JOM BO3pacTalH.

Taonuya 2.69. DdPexTHBHOCT HHOKYJISALNH PU300aKTEPUAMHI U OT3IBUMBOCTD HA
BHECEHHE a30THBIX YAOOPCHUH y SIMEHS W IIISHHIBI

Usyueno | Cpennsia (min- A3oTHoe ynobpenue D¢ dexTuBHOCTH ac-
max) npudaBka coranuu®
¢ | COP- | WTaM | MACCBI COMSH cpenHsa (min- Cpennsst K03(-
E ToB | MOB OT UHOKYJISI- a max) npubaBka burm-
O | pacte | Gakte uuu, % §f Macchl ceMsH, % €HT Ba-
Huii | pmit
® puanumy,
4 %
\
Sumenp
1 2 3 15.8 (10.4-0.1) | 30 2.2(1.7-2.7) 114 3.3
2 2 3 23.8 (14.1-2.2) 30 6.6 (4.9-8.3) 116 4.1
3 2 3 22.0 (7.8-38.5) | 30 2.8(1.3-4.2) 119 9.7
4 3 3 30.3 (9.4-67.5) | 30 54.5 (29.3-94.3) 85 10.4
5 2 3 29.4 (16.5-9.9) | 30 43.3 (42.6-44.9) 90 5.7
[Tmenuna
6 2 3 28.7(5.1-88.8) 30 22.7(3.7-41.6) 110 38.8
60 97.9 (57.7-138.0) 66 17.9
7 10 1 2.5 (-14.7-9.9) 60 0.7 (-12.4-17.8) 103 17.5

*Brraucnsuim no dpopmyne E=M,,/M,, rae M, - IpOAYKTUBHOCTb pacTeHUil IPH WHOKY-
nsuuyu 6akTepusMH, M, - TO e IpH BHECEHHH a30THOTO ynoOpenus. CpeaHue Belndu-
HBl E 1 k03 PurieHTs nX Bapuanuy pacCYMTaHbl HA KOMOMHAIMIO "cOpT-mTaMMm".

3HaunuTeabHO OoJiee BEIpa)KeHa COPTOBAsl CHENU(UYHOCTH B3aHMMOJEHCTBHS
¢ PGPR y sposoit mmenunst (tabmn. 2.71). Hampumep, Ha ¢one 6e3 BHECCHHs
a30THOTO ynoOpeHUss MHOKynsuus Agrobacterium radiobacter n Klebsiella mobi-
lis 6e11a s dextuBHON s copra IIpnokckas, Ho HedhdexTuBHOM 1151 copra Up-
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ruHa. Ba)kHO OTMETHTh pas3lMuHyl peakuuio accouuanui "mmenuna-PGPR" nHa
BHeceHHe a3zoTa. Ha copre Ilpuokckas mramm K. mobilis oGecnieunBan goctoBep-
HOE yBEIMYEHHE MacChl ceMsH Ha QoHe Oe3 a3oTa, a nmpu BHeceHNH N60 HHOKYIIA-
Ml 3TUM NITAMMOM CHEKana maccy cemsiH. Jnst A. radiobacter Taxxe Habmona-
JU CHM)KEHME MPHOaBOK MAcChl 36pHA IPU MOBBIMIEHUHU 03Bl a30Ta, XOTS OTPHUIA-
TEIBHOTO JEeHCTBHUS MHOKYJSIUH Ha MPOAYKTHBHOCTH PACTEHHH He oTMedeHo. Ha
¢done N60 mramm A. radiobacter 611 >dpeKTHBEH TOJNBKO Ha copre Mpruna, ce-
MEHHasl IPOJYKTUBHOCTh KOTOPOI'0 CHUXAajach Npu UHOKyIauuu K. mobilis.

Tabnuya 2.70. JlelicTBre MHOKYJISIMN Ha 00pa30BaHHE acCOLMALMM C pU30CHEPHEIMU
poct ctumymupyromumu 6akrepusimu (PGPR) Ha ceMeHHYI0 IPOXYKTUBHOCTD STIMEHS

(omsIT 5)
Bapuaurt copt 3asepckuii 85 coprt I'onop Mpubasku, %
(cpeanue mo 2-m
copTam)
1 2 1 2 1 ’ 2
NoO
Be3 uHOKYyIsIUMHK 183 3.68 189 3.79 0 0
P.  Fluorescens 231 (+26%) | 4.89 (+33%) | 220 (+16%) | 4.74 (+25%) | +21*% +29%

Flavobacterium  sp. 236(+27%) | 5.02 (+36%) | 252 (+33%) | 5.45 (+44%) +31* +40*

A.  radiobacter 243(+31%) | 5.16 (+40%) | 262 (+39%) | 5.68 (+50%) +36* +45*
HCPo.05 11.0 0.232 11.0 0.232 7.8 0.165
N30
Be3 unokyasmun 261 5.86 273 6.34 0 0
P.  Fluorescens 305 (+17%) | 7.06 (+20%) | 290 (+6*) 6.79 (+7%) +11* +14*

Flavobacterium  sp. 322(+23%) | 7.47 (+28%) | 354 (+30*) | 8.22 (+30%) +27% +29%

A.  radiobacter 346 (+33*%) | 8.09 (+38%) | 365 (+34*) | 8.50 (+34%) +33* +360*

HCPo.05 12.1 0.282 12.1 0.282 8.6 0.201

Mpumeuanne: B rpade 1 - macca 3epua, r/m’, 2 - o6muii a30T B 3epHe, I/M’; B ckoGKax- npudasku, %;
npubaBKku cTaTHcTHYecKH 3Ha4YnMbl (P0<0.05).

VY nmeHHnbl, Kak U y sSTAMEHs, OTHOCHTENbHAas 3(Q(PEeKTUBHOCTE HHOKYISAIUN
PGPR npu BHeceHHMH a30THBIX ynoOpeHHil Obuta HUXe, 4YeM Ha 6e3a30THOM (QoHe,
a 3 dexTuBHOCTh BHECeHUs a3oTa 0e3 mHOKymsiuuu PGPR - Beime, yem npu nHO-
Kynsuun (taba. 2.71, 2.72). Takum oOpasom, aeiicteue nHokysiuun PGPR u BHe-
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CEHUs a30Ta Ha ypOXKailHOCTh 3€PHOBBIX HE SIBISIOTCS aJIUTHUBHBIMH. Y SYMEHS H
nueHunsl npubaBku OT MHOKysAuuu (Ha ¢oHe NO) coCTaBisuim B CpeIHEM
25.542.1% u 16.3+5.9%, a ot BHecenms N30 0e3 wmHOKymsumu 19.0+4.2% u
15.8+3.6% (pa3nmuus HEJOCTOBEPHEI).

B To xe Bpems, MeXJy M3yUYEHHBIMH 3JIaKOBBIMH KYJIbTYPaMHU BBISBIECHBI
CyIIECTBEHHBIC Pa3UUUs M0 PeaKkIMy Ha COBMECTHOE BHeceHmne azota u PGPR. ¥V
SYMEHSI TP COYETAHWU HWHOKYJIANHH ¢ BHeceHHMeM N30 mpoAyKTHBHOCTH Oblla
nocroBepHo (Ha 10-15%) BbIme, 4eM Mpu pa3AeabHOM HMCIHOJIb30BAHUM DTHX
npueMoB. Kpome Toro, y suMeHnss oOHapy»XeHbl KOPpPEIsUUA MEXAy mpubaBKamMu
ot BHeceHUss N30 0e3 nuHOKysAuuu U npu nHOKyIsuuu (r=+0.50; P,<0.05), a Tak-
e MexJIy npubaBKaMH, HMOJyYEHHBIMU NpH pasjgenbHoM BHeceHMH N30 m PGPR

(r=+0.80; P,<0.01).

Tabnuya 2.71. [leiictBue naokyasuuu PGPR Ha mMaccy 3epHa MIIeHHIBI

(ombIT 6), T/M
OTkiI0HEHHE 0T
Copr KOHTPOJIsl, %
Bapuant I/Iprﬁna Copr Mpuoxckan (cpenpuee no
ABYM COpTaM)
NO
Be3 mnokynsaiuuu (KOHTPOJIb) 156 108 0
Wuokynsuust A. radiobacter 170 (+9) 154 (+42%) +23*
Flavobacterium sp. | 184 (+18) 118 (+9) +14
K. mobilis 164 {+5) 204 (+89%) +39%
HCP0.05 43 30
N30
Be3 HHOKYJASNUU (KOHTPOJB) 221 112 0
Wnokyasiuusi A. radiobacter 211 (-4) 136(+21) +4
Flavobacterium sp. 234 (+5) 132 (+18) +10
K. mobilis 253(+14) 142(+27) +19*
HCPn.05 44 31
N60
Be3 MHOKYJIsiuMH (KOHTPOJb) 246 257 0
Wuokynsiuust A. radiobacter 299 (+22%) 272 (+6) +14*
Flavobacterium sp. | 233 (-5.3) 200 (-22.%) -14*
K. mobilis 222 (-10%) 185 (-28%) -19*
HCPo.05 20 14

IMpumeuanne: B ckoOkax OTKIOHEHHE OT KOHTPOIS, %.
*OTKIOHEHHs cTaTUCTHYecKH 3HaYuMBI (P0<0.05).
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B To e BpeMs, y NMUICHUIBI COYETaHHE WHOKYJSAIMM M BHECEHHs a30Ta OOBIYHO
He 00ecreYnBaso MOBBIMICHUS MacChl CEMSH IO OTHOLICHHMIO K Haubousee 3¢ dex-
THBHOHM M3 3THUX HPHEMOB, a NpHOaBKH, MOJy4YCHHBIEC NIPU Pa3AeIbHOM BHECEHUU
N30 u PGPR, ne xoppennpoBann Mexnay coboil. Ha uepHO3eMe y sUMEHST UCHOJb-
30BaHME a30THBIX yHoOpeHHil Obul0 Hed(PPEeKTHBHBIM, TOrAa KaK HHOKYJISIHSI
PGPR B 3HauuTenbHOH cTemeHU coxpaHsia cBowo 3¢pdexTuBHOCTh. [loaTOMy KO-
3ppunueHTs cuMObuoTHYecKoil 3QPEKTUBHOCTH y SUYMEHS Ha 4YEpHO3eMe OBLIH
BBIIIE, YEM Ha CEpOi JIECHOH U AEPHOBO-CPEAHENOA30JUCTON MouBax. Y MIIEHU-
bl Ha YepHO3eMe HH3Kas 3()(PEeKTHBHOCTH ObLIa OTMEYeHa AN 00OMX MPHEMOB.
JIByx(haKTOpHBIH AWCIEPCHOHHBIN aHANN3 AaHHBIX MOKAa3al, 4TO y SUMEHS aIjaH-
THBHBIC BKJIaJbl TEHOTUNOB OAaKTEpHH SBISIOTCS OCHOBHBIM (aKTOpOM, OIpeie-
JNSIOMHUM CEMEHHYIO NMPOJYKTHBHOCTh, KOTOPBIH 3HAYMTEIBHO MPEBOCXOIUT aj-
JUTHBHOE AEHCTBHE COPTOB PACTEHHH M HEAAJUTHBHOE COPTO-IITAMMOBOE B3aU-
MopedicTBue. [isi HIIEHWOB! BKIagbl COPTOB PAaCTEHHH M COPTO-IITAMMOBOTO
B3aMMOJIEHCTBUS OBIJIO BHINIE, a BKJAJbl 0aKTEepPHAJIbHBIX I'€HOTHIIOB - HUXE, YeM
IS AUYMEHS.

AHaIOTHYHBIE PA3IUIHs MEXKAY TUMEHEM W NIICHUICH BBISBICHBI TAKXKE MPHU
COTIOCTABJIGHUH JEHCTBHS HA CEMEHHYIO IPOAYKTHBHOCTH COPTOBEIX '€HOTHIIOB H
azotHoro ¢ona. [t sYMEHs OCHOBHOHW BKJIaJ B KOHTPOJIb HpH3HAKa BHOCHI
a30THBIA (OH, a BKJIaAbl COPTOBBIX I'CHOTUIOB M B3auMojeiicTBui "COPT - a30T-
HBI (GoH" OBUIM HaMHOTO MeHbIIe. [l NMIICHUIBI, HAIPOTUB, OCHOBHBIMH (hak-
TOpaMH BapbUPOBAaHUS CEMEHHOH NPOAYKTHBHOCTH OKa3alHCh COPTOBBIE I'€HOTH-
Ibl U UX B3aUMOJEHCTBUE C a30THBIM (hOHOM.

KoppensunoHHslit aHanmu3 AaHHBIX Mokasan (Tabn. 2.73), uro mpubaBKU ce-
MEHHOH NPOAYKTUBHOCTH, MOJNydaeMble Mpu BHeceHHMH N30, MOI0XHUTEIbHO CBS-
3aHBI CO BKJIaJlaMH, BHOCHMBIMU B €€ BapbHpOBaHUE a30THBIM (POHOM, HO OTPHIA-
TEIBHO CBS3aHBI CO BKJIagamu, BHocuMbiMu PGPR. [IpubaBku, momydaemsle mpu
UHOKYJISAUH PU300aKTEPUSAMH, OTPULATENBHO KOPPEIUPOBAIM C BKIAZAMH COp-
TOBBIX T€HOTHIIOB, HO HE KOPPEIHPOBAIN C BKJIAJAaMU a30THOTO (OHA, YTO COIJIa-
cyeTcsi ¢ OTMEUEHHOU BhIlIe HeaaekBaTHOCTHIO neiictBus PGPR u azora.

BaXxHBIM MEXaHH3MOM IOBBINICHUS YPOKAWHOCTH 3ITaKOBBIX KYyNbTYp IIpH
nHokynsnuu PGPR saBasercs ynyumenue asorHoro nurtanus [Renny, 1981, Ko-
xeMsakoB, 1989, CaasikoB, 1989, Ymapor, 1986, Belimov, Kojemiakov, Chuvar-
lieva, 1995]. [eiictBurensHo, y stamensi npu uHokyinsuun PGPR makomieHue aszo-
Ta B CEMEHaX IOBBHIIANIOCH B OOJIBIIEH CTENMeHH, 4yeM uX macca. OTHOCHUTENBHO
HU3KHEe NMPUOABKH MAcChl CEMSH SUYMEHsS ¥ IIIEHHIBl OT WHOKYJSIUH, MOJTy4YeH-
Hble Ha (OHE a30THBIX yNOOPEHHH MM IpPU BBIPAIIMBAHUU PACTEHHH Ha OOrathix
a30TOM YEepHO3E€MaxX, MOTYT OBITH CBSI3aHHI C MOAABICHHEM "-DHUKCHUPYIOMm e
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Taonuya 2.72. DdpdextuBHOCTs MHOKYISIIKMU ceMsH ssuMeHs PGPR u Brecenus N30

Ipudaska, % Po/lns cpaBHeHus npu-
BapI/IaHT Macca Hakonunenne 0aBOK 10 Macce M Ha-
3epHa a3ora Komaennw N*
Wnoxymsmus | NO 25.5+4.2 | 31.1+3.8 <0.05 (t=3.35)
N30 14.5+5.2 | 16.2+2.0 >0.05
Cpennee 20.142.4 | 24.2+2.6 <0.01 (t=5.28)
N30 be3 unokymstum | 29.8+9.9 | 39.9+11.1 | <0.05 (t=3.87)
MNuokymnsmus 159+4.3 | 21.2+5.7 >0.05
B cpennem 19.3+4.6 | 25.5+6.3 <0.05 (t=2.75)

*3naueHus t-Ctpronenta u Py paccunteiBamy mo ¢opmyie, UCTIONb3YyEeMOH i CpaB-
HEeHHUs BBIOOPOK C MOMAapHO CBSI3aHHBIMH BapHaHTaMu (11=9).

Tabnuya 2.73. KoppenssliMOHHBIA aHAIU3 JaHHBIX [0 OT3BIBYMBOCTU 3JIAKOBBIX KYJIb-

ConocraBasiembie pak- ConocraBisieMbie napamerpsl, % Kosdpdpnuunen-
Topel (yucao creneneil | IpuGasku, mony- | Bkiaaasl B oGmee BapbHpPo- ThI KOppes-
cBOGOAbI) YeHHbIE B Pe3yJib- BaHHE MACChl CeMSH nuH
TaTe

Copra pacrennii | 17 | IHOKyIAIIHK MtammoB PGPR +0.31

" TaMMBL PGPR CopToB pacteHnit -0.49*

PGPR

Asornbiii ¢on u | 18 | BHecenus N30 | AsotHoro ¢oHa +0.85%*

mrammel PGPR rammoB PGPR -0.71**
Wroxynsauuu AsotHoro ¢ona -0.03
PGPR [ItammoB PGPR +0.37

Copra pacrennii | 14 | Buecenust N30 | AsotHoro ¢ona +0.67**

u a3oTHbl don rammoB PGPR -0.26

[Ipumeuanne: Koppensamus qocrosepHa: *P,<0.05; **P,<0.01.

aKTHUBHOCTH OaKkTepuil MOABWKHBIMH (opMaMH a3oTa. B To ke BpeMms, B3auM-
HOE BIHSHUE Aa30THBIX YIOOpPEHHH W MHOKYJSAINU acCONMATHBHBIMH OaKTepHUs-
MH BBISBISICTCS y 3JIaKOB He Bcerga [3apammH, YucrtotwH, Koxkemskor, 2001].
[Mony4yeHHBIC JaHHBIC TOKA3bIBAIOT, YTO NPH BHECEHHH a30THBIX YyJ0OpeHUi
3JIaK¥ MOTYT MEPEKITIYaThCAd ¢ CAMOMOTPO(GHOTO MUTAHUS a30TOM Ha YCBOCHHE
yaoOpeHuil, KOTopoe y S4YMEHs MOXKET YAaCTUYHO IMPOUCXOJAUTH C ydacTHEM
6aktepuii. [lo-BUAMMOMY, MOHATHE CUMOMOTPO(HOr0 a30THOTO MUTAHHS IPH-
MEHHUTEJIbHO K He00OOBBIM JOJKHO BKIIOYATh KaK a30TPUKCAIUIO, TAK U CTH-
MYJSIIIAIO MOTJIOIEHUsT a30THBIX COCAUHEHUU KOPHSMH, OTHOCHUTEIBHBIA BKJIAJ
KOTOPHIX B a30THBIA OallaHC pacTeHUH MOXKET OBITh M3Y4YEH C MOMOINBIO H30-
ronueix ("°N) merozos [Boddey et al., 1983].

JlucriepcHOHHBIA aHaATK3 JaHHBIX MOJEBBIX OMBITOB IMOKa3ad, 4To 3 dek-
THBHOCTh PU30CHEPHBIX aCCONUAINMN 3aBUCUT OT aJAAMTUBHBIX (Hecmeruduue-
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ckux) 3¢ ¢pexToB 0600MX MapTHEPOB, a TAaKXKe OT HeangUTUBHOro (cmeuuduue-
CKOT0) COPTO-IITAMMOBOI'0 B3aUMOAEHCTBHUSA. BkiIagbl COpTOBBIX T'€HOTHUIIOB B
BapbUpPOBAaHNE CEMEHHOIN NPOAYKTHBHOCTH PACTCHHH AN 00€HX KyNbTyp yc-
TymarT BkiagaM mrtamMMoB PGPR. JlomomHuTenrHOEe CcpaBHEHHE BKIAlIOB
azotHOro ¢ona u renotunoB PGPR B ompenenenne maccol ceMsH ssiuMeHs (pac-
4eT HPOBOAMJIM OTACJIBHO JJIS KaXXJOr0o COpTa) IOKa3auo, 4TO aAAUTHUBHBIE
nelcTBUsS ITUX (GakTopoB onuHakoBo BeICOKH (40% u 38% ot oOmero Bapbu-
poBaHHUs), IPUUEM BBISABISICTCS U UX HeaAAUTHUBHOE B3aumoneiictaue (8%).

B 1O xe BpeMms, M3y4YeHHBbIE KYJbTYpPhl CYLIECTBEHHO Pa3jIU4alOTCsI IO Xa-
pakTepy B3aHMOACHCTBHS ¢ pU300aKTepUsIMH, TaK Kak BKJIaJbl B KOHTPOIb Ce-
MEHHOH MPOAYKTHBHOCTU T€HOTHIIOB COPTOB M MX B3aUMOAEIHCTBHS CO MTaM-
mamu PGPR y nmmenuns ropasno Beime, yeM y suMeHsA. KosdduuumeHTr Ba-
pUanuu pPacTUTEIBHO-MHUKPOOHBIX acCONMAlUi MO BeIWYMHE Kod(pQPHIUEeHTa
cuMmbuornueckoit 3ppexTuBHOCTH E (COOTHOmEHME MacChl CeMSH IIPH HHOKY-
JISIUU U Tpu BHeceHuu azota [Gibson, 1969, IIpoopo, 1996] cocTaBiusioT y
nmeHunsl 18-39%, a y sumens 3-10%. M3MeHuYnBOCTh NMpUOABOK, IMOJYy4YESHHBIX
npu uHokynanuu PGPR, nns nmumeHunb! 3HAYMTENbHO BBIIIE, YeM I SUMEHS
(koa¢pdunuentsr Bapuanuu 88% u 33%; t=2.12; P,<0.05). Bricokoe Mexcop-
TOBO€ BAapbUPOBAHUE MIIEHHUIBI MO0 CHMOMOTHYECKOH aKTUBHOCTH MOXET OBITH
CBSI3aHO C YPE3BBIYAWHBIM MOJUMOP(PU3IMOM 3TOH KyIbTYpHI, NPU CEIECKIUH
KOTOpOIl MIHMPOKO HCIOJB30Bajach F’MOPUAN3ANMS PA3TUIAIOMIUXCS MO IUIOHJ-
Hoctu BunoB Triticum [Xykosckuit, 1950]. BaxxHO OTMETUTDH, YTO Yy MIIEHUIBI,
Kak 1 y 6000BbIX, cuMOuOTpodHOCTs Hanbosee PKO BHIPAKEHA Y IUKOPACTY-
MUX U MAJTOOKYJIbTYPEHHBIX q)OpM, YTO MOXET 6blTb CBsI3aHO C OIITHUMAJIbHBIM
nns paszsutus PGPR cocraBom kopHeBbix skccymatoB [Kpauenko, 2000,
KpaBuenko, Aszaposa, octanko,1993].

BrigBIeHHBIE pa3nudus MEXAy SUMEHEM U MIIeHUIeH, KaKk U MEeXCOpPTO-
BBIC PA3JMYMs IIIEHHUIB, aHAJOTHYHB AH(epeHnuanuu O0000BEIX pacTeHUH
Ha cUMOMOTpOdHEIE U aBTOTPO(HBIE (B OTHONIEHUH a30THOTO NMUTAHUS) (HOPMBI
[TIpoBopoB, 1996]. Tak coprt mwenuns Mpruna Gojiee OT3BIBYMB Ha BHECEHHUE
N30, uem Ha uHokynsanuio PGPR, torma xak coprt Ilpuokckas HauGoiee oT-
3pIBYMB Ha nHOKyIAnu0 PGPR. B To e Bpems, reHeTuyecku 0osnee OJHOPO.I-
HBIH SYMEHb, MO-BUJUMOMY, MpPEACTaBICH MHKCOTPOGHBIMU (GopMaMHu, CIO-
COOHBIMM aKTHBHO pa3BHBAThCS JTuOO0 3a cueT mHOKymsiuun PGPR, nu6o 3a cuer
ACCHUMIUISIIIUN a30THBIX yJOOpEHHH, W NAIONUMH MaKCHMalbHYIO IPOJyKTHB-
HOCTBH IPH COBMECTHOM HCIIOJIB30BaHUHU ITHX 00pabOTOK.

IMonydeHHbIE JaHHBIE MOKA3bIBAIOT, YTO OCHOBHBIM IIOJXOJOM JJIS IOBBI-
meHus 3QPEeKTUBHOCTH acCCOIMAaTHBHOTO cuMOuo3a 31akoB ¢ PGPR (kak u 60-
00BO-pHU300MANIBHOTO 3HAOCMMONO3a), AOJKHA OBITh KOOPAWHHPOBAaHHas ce-
JeKIUs pacTeHWH W OaKkTepwil, HampaBlIeHHAas Ha CO3JaHHE ONTHMAJIBbHBIX CO-
YeTaHWH MX TeHOTHNOB [['eHeTHKa CUMOMOTHYECKOH a30T(HKCAIUU C OCHOBA-
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Mu cenekuuu, 1998]. Hamboinee pe3ynbTaTUBHBIM 3TOT IMOJXOJ MOXET OKa-
3aThCs JJI NUIEHHULBbI, Y KOTOPOH crneuuPUIHOCTh B3aUMOAEHCTBUS ¢ Oakre-
pusMHU BBIpaXK€Ha CTOJb e SIpPKO, Kak y O0000BBIX. Y sUMEHS COpTO-
LITAMMOBOE B3aUMOAEHCTBUE HPOSBIAETCS B MEHbIIEH cTemeHH, XOTs P ek-
TuBHOCTH acconuanuit ¢ PGPR me Hmxe, yem y nmenuns. [lo-sBuaumomy, ais
MIIEHUIBI HEOOXOAUMO MPOBOJAUTH CEJICKIMIO MITAMMOB IOJ KOHKPETHBIE COP-
Ta, TOTAa KaK JJIs SYMEHS MOTYT OBITH IMOJ0OpaHBl WTaMMBbl, 3 QeKTUBHBIC Ha
LIMPOKUX I'PYyIIax COPTOB.

Takum o6pa3om, aHaiau3 B3aUMOJEHCTBHS SYMEHS U IMUIEHULBl ¢ pU30OaK-
tepusiMu (PGPR) Ha pasnuunHoM a30THOM (oOHE MO3BOJUI BBISIBUTH Pl 3aKO-
HOMEPHOCTEH, BaXKHBIX JUISI MPOBEACHHUS CEJEKLIHU Ha NMOBbIIIEHUE dPPEeKTHB-
HOCTH aCCOLMAaTHUBHOTO cHMOHMO3a: 3Q(PEeKTHBHOCTh acCONUANUi 3aBUCUT OT
000MX MapTHEPOB, NMPUYEM BAXHYI pPOJIb B €€ ONpPEICICHUH HUTPACT COPTO-
HITAMMOBasi CHEUU(PUUYHOCTH; COPTOBBIC T'EHOTHUIBI MIICHHULBI OOJiee KECTKO
KOHTpOJHUpYIOT B3ammojaeictBue ¢ PGPR, dueM copToBBIE TEHOTHUNBI SUMEHS;
3 peKTHBHOCTH acconMaluii MaKCUMalbHa Ha 00CTHECHHBIX a30TOM IOYBaxX U B
OTCYTCTBHME a30THBIX ynoOpeHui; numeHuna 6onee u3sMeHYHUBa 1o 3P HeKTUuBHO-
ctu accouuanuii ¢ PGPR, yeM sumMeHb, oHAaKO y suMeHs 3Ta 3P (PEeKTUBHOCTH
Hauboliee yCTOMYMBA K BHECEHUIO CBA3aHHOTO a30Ta.

VYuactue dakTopa B3aMMOIEHCTBHS «COPT-WITAMM» B KOHTpose 3 dek-
TUBHOCTH aCCOLMATHBHOTO B3aMMOJCHCTBUS MOKAa3bIBaCT BAXHOCTh KOOPIUHU-
pOBAHHOW ceJIeKUMH pacTeHWil W puzoOakTepuil Ha ce moBEIeHHE. CXEMBI
9TOH CeJeKLMU MOTYT CYHIECTBEHHO BapbUpOBAaTh, MOCKOJBKY Yy SpOBOH mIie-
HHULBI B OOJbIIEH CTENEeHHU, YeM y sidMeHs, BhlpaxeHa quddepeHuumanmus copTon
10 aKTUBHOCTH accouuanuii ¢ PGPR.

2.6. Kaptodean

[IpoXyKTHBHOCTh KapTo(els B 3HAYHTENHHONH CTeNmeHH' ompemensercs
YCIOBHSMHU a30THOro nutaHus [3aBanuu, 1995, Anmeros, 1997]. B onsiTe Ha
JNIEPHOBO-CIA00MO30IUCTON CpeHECYTIMHUCTTOH nouBe B COBETCKOM pail-
oHe Pecny6nuxu Mapuii-O1, umermeld mepex 3akIagKod arpoXHUMHUYECKHE
nokazatensmu: pH con. 5.7-6.0, Hr (mo Kanmeny) 1.66-1.68 mraxs/100 r, S
(mo Kanmeny-I'mapkoBunmy) 16.0-20.8 mraxs/100 r, rymyc (mo Tiopuny) 1.54-
1.97%, noasuxusie (mo Kupcanory) P,0s- 180- 225 u K,0 109-121 mr/kr, N-
NO4- 3.8- 3.0 u N-NH3- 5.2- 3.1 wmr/kr, uzydanu 3QPpeKTUBHOCTh MHOKYJISIHHU
OuompenaparamMu kiayOHe#d kaprodens copra Hesckuit [3aBanuH, AnMeToB,
Maptesinos, 2000].

BrisiBia€HO, 4TO ypoxkaiiHOCTh KiIyOHe# kaprodens ompepenseTcs yclo-
BUSAMHU a30THOTO NHUTaHUA pacTeHud (52%), XOTS W JNOBOJBHO 3HAYUTEIbHA
ponb moroanoro ¢akrtopa (30%). CoBmecTHOE aeiicTBHE Ha MPOJYKTHBHOCTH
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kapTtodens (GakTOpOB MOTOABl M a30THOTO IHUTAHHUS HEBEIUKO H COCTABISET
Bcero 6.2%.

HecMoTpss Ha HECKOJIBKO pa3IUYHBIE MOTOJHBIE YCIOBHUS B TOJEI MPOBE-
JIeHus omnbiTa, 3G GEeKTUBHOCTH MpenapaToB ObUIa PaBHOLEHHOMH, MOJYYEHO HX
BBICOKOE MOJIOXHUTeNbHOe AaeiicTBue (tabn. 2.74). Ilpu cpenHeromoBoil mpo-
IyKTUBHOCTH KapTodens 154 n/ra Ha ¢ocdopHO-KanuiiHOM (GoHE mpeamoca-
noyHas oOpaboTka ceMEHHBIX KIyOHEH JKcTpacoiom, cepanueil u ¢iaaBobax-
TepUHOM olecledyrnBalia MOJydeHHEe JOMOTHUTENbHO 23-26 1/ra kinybHeit. [Ipu
JIOTOJTHUTEIFHOM BHECEHHHM a30THOTO ynoOpeHus B mo3e N60 cOop kimyOHel
coctaBun 190 m/ra, win npubaBka k ¢pony PK mocturna B cpemanem 3a 2 ronaa
36 u/ra. YuuteiBas 3naucaue HCP, paBHoe 15,2 11/ra, MOXHO KOHCTATHPOBATh,
4TO JelcTBHE OMoOIpenapaToB Ha ypo)KailHOCTh KiIyOHedl OblJIO paBHOLECHHO
BHECEHHIO a30Ta MHUHEPaJIbHBIX ynoOpeHui B 1o3e 60 kxr/ra.

MMocagka kaprodens HHOKYJIHPOBAHHBIMH KIyOHSIMH  Ha (QoHe
N60P45K60 crnocobcTBOBaNa MONYYEHHIO BO BCE TOABI MPOBEIEHUS IOJEBOTO
ONBITa PAaBHOIEHHOW NMpHOaBKH, COCTaBHBIIEH B cpexHeM 3a aBa roxaa 30 m/ra
mo BceM mpemaparam. Ilpu 3ToM pasmep ypokaeB KiIyOHeHd mpu MHOKYIALUHU
npenapatamMu Ha poHe N60 ObUT TaKUM K€, KaK BHECEHHUE MOJ KapTodeasr a3oTa
B no3e 90 kr/ra. YpoBeHb mpu0aBOK ypokaifHocTm kiyOHEe# kaprodens or
mpenapaToB Ha (oHE JOMOJHHUTEIHHOTO BHECEHHUS a30THOTO ymoOpeHHs He-
CKOJIBKO MpPEBBINIAN aHAJOTHYHBIN MTOKa3aTedb, MOJYYEeHHBIH Ha (oHe Oe3 azo-
Ta, YTO CBHUAETEILCTBYET O Oosiee BBICOKOH 3(Q(PEeKTUBHOCTH pU30CHEPHBIX
nua3zotopodoB mox kaprodenab MpU CTapTOBOH 103e a30THOro ynobpenus. Be-
pPOATHO, CBSA3aHO 3TO C TEM, YTO Ha IEPBBIX JTalax BEreTallMM INOTPEOHOCTH
pacTeHHil B a30T€ yJOBJICTBOPSIETCA 32 CYET yIOOPEHHS, a MO Mepe yCUIIEHHUS
mponecca (OTOCHMHTE3a AaKTHUBHU3UpPYyeTCS a30TQUKcAlUsd, B pe3yiabTaTe dYero
yaydmaercs 00ecHedeHHOCTh KapTodens 3THM 3IEeMEHTOM NHuTaHus [3aBa-
nuH, 1997, Koxemskos, 1998].

PesynbraTel, monydenHsle B Pecnybnuke Mapuii On Ha JgepHOBO-
MOA30IUCTON MOUYBE, MOATBEPKAAIOT NAHHBIE IPYTHX aBTOpoB [BomoBuk mu
Ip., 1996, Cunopenko u ap., 1996, IloctaukoB u np., 1996], mo sapdexruBHOCTH
pu3zochepHEIX IMpenapaToB Ha KapTodene.

ViydnieHue yclOBUM MUHEPaAJbHOIO MUTAHUS PACTEHUHN M NpPEXKIE BCe-
ro a30THOTo, cnocoOCTBYeT GOpMHUPOBAHUIO OOTBBI, HE ABIAIOMIEHCS XO3AUCT-
BEHHO LICHHOW YacThi0 ypoxkas. [103ToMy COOTHOMIEHNE OCHOBHOH (KIyOHM) H
mo6oYHON mpoxyKuu (OGOTBEI) CIYXKHUT MOKa3aTelaeM, OTPAKAIOIMHMM YCIOBHUS
a30THOT'O NuTaHus pacteHuil [Mocomnos, 1979].

Ilpu ynyumenun cHaGxeHus pacTeHHH a30TOM, KaK 3a CUET BHECEHHS
a30THOTO yAOOpeHHus, TaKk W HpUMEHEHHS puU3ochepHBIX AMA30TPO(POB, BO3-
pacTamo HaKOIUIEHHE CyXoro BemecTBa 00TBEI. OIHAKO pa3MephHl €ro B 3HAYH-
TEIBHON CTENEHH OIpeAeNsInCch GOpMOI HCIOIB3yeMOT0 pAacTeHHSIMHU a30Ta.
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[Ipu BHeceHum a3ora B popMe MHUHEpaIbHOTO ynoOpeHus cobop OOTBH Bo3pac-
tan. I[Ipu 3TOM MMeeT 3HaYeHHe He TOJbKO ero abCOJI0THOE 3HAYCHHE, a COOT-
HoOIIeHHe OOTBEI M KiIyOHeH B o6meM cbope cyxoro BemecTBa KapTodens.

Tabnuya 2.74. YpoxalHOCTb KiyOHEW kapTodens u npubaBKu OT
UCTIONB30BaHUS OnomnpemnaparoB. CpemHee MO ABYM TOJaM.

Bapuant Kiy6nn, n/ra Cyxas macca | Jloas kiuy6ueii,
Ypoxaii npubéaska GorsLi, wra %

1.P45K60- dpon 1 (D1) 154 20,2 0,62
2.®d1+3kcTpacon 177 23 22,4 0,63
3.0 1+cepanns 180 26 22,0 0,64
4.® 1 +dpnaBodakTepuH 179 25 23,0 0,65
5.N60P45K60- dhon 2 (D2) 190 258 0,61
6.d2+3kcTpacon 220 30 25,8 0,63
7.®02+cepauns 220 30 30,0 0,63
8.d2+dnaBodakTepuH 220 30 28,4 0,64
9. N90P45K60 211 28,2 0,62
P% 3,2'

HCPo,5 12,5

ITpu MCMONB30BAHUM MUHEPAIBHOTO YAOOPEHHUS OTMEYaeTcs ycTOH4HuBas
TEHJCHIHS MOBBIMIEHHUS NOTU B obmebOunonrornuyeckoM yposkae OOTBHI M, Ha-
000pOT, MpH HCHOIB30BAHUHM PH30CPEPHBIX AUA30TPOPOB CHIDKAETCS HOJIS
OOTBEI M BO3pacTaeT AOJISA CyXOro BemecTBa KiryOHel. HecoMHeHHO, 3TO SABIA-
eTCsl TOJIOKUTEIBHEIM (PAaKTOM M CBSI3aHO, BEPOSITHO, C BIUSHHEM MHUKpPOOpra-
HU3MOB Ha BBICIIEE pPACTEHHE, BBIpa)karolleecs B IPOIyUUpOBaHUU (u3noio-
rMYEeCKUX BELIECTB, CHOCOOCTBYIOIMX Oojiee MOJHOMY OTTOKY (OTOACCUMU-
JISHTOB U3 OOTBHI B KIyOHHU.

IIponykTuBHOCTH KapTodens OLEHHMBACTCS Takxke Mo cOopy CyXxoro Be-
mecTBa W kpaxmana (tabm. 2.75). Ilpu ynydmieHMH yCIOBHH a30THOrO MHTa-
HUS, CO34aBaeMOro Kak 3a CUeT NPMMEHEHHs a30THOTO YAOOpPEHHs, TaK M MHO-
KyJnsnuu kaptodens OuompenaparaMu cOOp CyXOro BEmECTBAa M Kpaxmajia Cy-
IIECTBEHHO BoO3pacTan mo cpaBHeHHI0 ¢ ¢ouoM PK. DddexruBHOCTE Beex
IpenapaToB paBHOIEHHA U COOTBETCTBYET BHECEHHIO IOJ KapTodesib a30THOTO
ynobpenus B nosze 60 xr/ra. Ilpm mocanke kaprodenas HHOKYJIHPOBAHHBIMH
KIyOHsIMU Ha (OHE JOMOCEBHOTO BHECEHHS a30THOTO ynoOpeHus B nosze 60
Kr/ra cOOp cyXxoro BellecTBa M KpaxMaja ¢ YpO’KaeM COCTaBISACT TaKylo ke Be-
JMWYMHY, Kak Ipu BHeceHHH N90.

Cpenu OCHOBHBIX MOKa3aTeJel KadecTBa KIyOHEH kapTodens BaxHEH-
niee 3HaYCHHE MMEET COJEpKaHME Kpaxmala W MX 3JIEMEHTHBIH coctaB. KoH-
LMEeHTpPanus 3THX BEI[ECTB B OIPENEICHHOIl CTENeHH CBs3aHAa C COJEpKaHHUEM
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CYXOro BeIlecTBa B KIyOHsAX. 3HaUEHHE 3TOr0 MOKA3aTessl ONpEeneseTcs MHO-
rUMH (akTOpaMH, CpeiM KOTOPbIX BaXkKHeWIlee 3HAYCHHE NPUHAIIICKUT IIO-
TOJHBIM YCJIOBHUSM M B HECKOJbKO MEHbIICH cremeHu ynobpenusm [VIBaHoBa,
1989]. HecmoTps Ha HEKOTOpBIE Pa3IMYMs B MOTOJHBIX YCIOBHSAX B OTAEIbHBIE
roJbl MPOBEACHUS OMbITa, KIYOHU COIEp Kalli MPUMEpPHO OAMHAKOBOE KOJIHUE-
CTBO CyXOro BemlecTBa. IIpu 3TOM pasyindus MeXAy BapuaHTaMu ObLIN HE3Ha-
quTeIbHBl (Ta0n.2.76). BeposTHO, 3TO CBA3aHO C TEM, 4YTO B pe3yIbTaTe HUC-
IOJIb30BAHUS HEBBICOKMX 103 a30THBIX yAOOpeHHW mnox kaprodeib KiIyOHH
HOPOLIIN, NPAKTHYECKH, NOJHYIO CTaJMI0O CO3PEBAHUSA, MOCKOJIbKY H3BECTHO,
YTO BCJEACTBHE YCHJICHHS a30THOI'O MUTAHUS YIUIMHIETCS BEreTallMOHHBIN Ie-
pHOI, M KIyOHHM HE 3aBEPIIAIOT CTaIui0 (QU3HOJIOTHYECKOro co3peBaHus. Kpo-
M€ TOTro, HCIOJIb30BaHHE IHAa30TPO(GHBIX IpemapaToB, BO3MOXHO, CIHOCOOCT-
BYIOT YCHJICHHIO OTTOKA yTJIEBOJOB B KIyOHH.

Tabnuya 2.75. CO60p cyxoro BelecTBA U KpaxMaia ¢ ypoxaeMm KiryOHeH, 1/ra.
Cpennee 3a aBa roaa

Ilokazartens NeNe BapuanToB, cM. Tabi1. 2.74

1 2 3 4 5 6 7 8 9

Cyxoe Bemect- | 33,0 | 38,2 | 40,2 | 42,4 | 40,4 | 44,0 | 49.4 | 49,0 | 46,8

BO

Kpaxman 193 | 23,1 | 24,2 | 25,4 | 25,6 | 31,3 | 30,3 | 31,8 | 29,0

ConepxaHue Kpaxmajla B KIyOHSX Majio 3aBHCEIO OT IOTOJHBIX YCJO-
BHi, OCKOJIBKY B IIE€PHOJ MHTCHCHUBHOI'0 €r0 HAKOIUIEHMs (aBryCT M Hadallo
CEHTs0ps1) KOJIMYECTBO OCAaIKOB M CPeAHECYTOYHas TeMIlepaTypa Bo3ayxa Obl-
o ONM3KMMH K CPEIHEMHOTOJETHHM 3HadYeHHsM. Bce 3To B ompeaeneHHOM
CTENEHH MOJIOKHUTEIbHO OTPa3MIOCh Ha MPOIEccax CHHTE3a Kpaxmana U ero
OTTOKE B KIyOHH.

IIpn MHOKYIAMK CEMEHHOTO MaTepuaia 3KCTPacoyioM, cepanuei u ¢ua-
BOOAKTEpHHOM COJIEpKaHNE KpaxMania B KIyOHAX HUMeno clabyro TEHIECHIIUIO K
Bo3pactanuio ¢ 12.6 o 13.0-13.4%. BeposTHO, 3TO CBA3aHO C IOJOXUTEIb-
HBIM BIJIMSIHUEM JHAa30TPo(OB Ha TPAHCIOPT YIJIEBOAOB M3 HAI3EMHBIX Opra-
HOB Kaprodens B KIYyOHH, IOCKOJBKY MHKPOOPraHH3MBI CIIOCOOHBI 3a CYET
npoayuupoBaHusd (.J[)I/ISI/IO.]'IOFI/I‘ICCKI/I AKTHUBHBIX BCHICCTB BO3HeﬁCTBOBaTb Ha
pactenus [Koxewmskos, Xotsanosuy,1997].

Buecenne N60 na PK-¢done obecrmeunsio HakomiaeHHE B KIyOHSIX TaKoOro
e KOJIMYEeCTBAa Kpaxmalla, KaKk IIPH HHOKYJSIIHM CEMEHHOIr0 MaTepuana OHo-
npenapatamu. [Ipu Bo3pactanum m03sl azora ¢ 60 1o 90 kr/ra KpaxMaJauCTOCTh
KJIyOHEel He H3MEeHsIach, HIPU 3TOM OHHM COJEpPKAJIM TAaKOE XK€ KOJIHMYECTBO
Kpaxmaja, kak npu BHeceHHn NO60OP45K60 wunu BelpanidBaHuu Ha 3TOM (GoHE
HHOKYJIHUPOBAHHOTO KapTodens.
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Tabauya 2.76. Tlokasatenu kadectBa KiyOHeil kaproderns, %.

Cpennee 3a 2 Tona. "
Bapuant Cyxoe | Kpaxman N P205 K20
pemectso B CYXOM BEILECTBE

1.P45K60- ¢pon 1 (P1) 21,5 12,6 1,44 0,55 1,64
2.®1+3kcTpacon 21,6 13,0 1,48 0,58 1,78
3.®1+cepanus 22,4 134 1,48 0,58 1,86
4.® 1 +¢naBobakTepun 22,5 13,4 1,47 0,58 1,80
5.N60P45K60- dou 2 (D2) 21,2 13,4 1,52 0,57 1,65
6.D2+3kcTpacorn 20,0 14,3 1,66 0,55 1,72
7.®2+cepanus 22,4 13,7 1,74 0,62 1,72
8 .2 +dnaBobakTepun 22,4 14,4 1,62 0,59 1,71
9. N90P45K60 22,2 13,7 1,62 0,57 1,62

Xumuueckuil cocraB kiyOHeldl kapTodenas HpU HCHOIb30BAHUU AN UHO-
KyJIsuu pu3oc@epHBIX Aua3oTpo(doB CYMECTBEHHO HE MEHSICA B 3aBUCHMO-
CTH OT yCJIOBHIl MHHEpPaJbHOTO MNHUTAaHUS DPACTEHHH. XOTSI NpH yIy4IICHUH
CHAaOXEHHUs PAaCTEeHHH a30TOM, B KIyOHSAX HMeJlach TEHACHLHS K HEKOTOPOMY
BO3pPAacTaHUI0 KOHIEHTPALUH JTOTO 3j1eMmeHTa (Tabn. 2.76). Hcmomnb3oBaHue
UL MHOKYJSIIMU JKCTpacosa, cepanuu U (uaBoOakTepuHa HE H3MEHSIO B
KIyOHSAX KOHLEHTpPAllUI a30Ta, KoTopas cocrtasisna 1.47-1.48%, uto paBHO-
neHHo BHeceHuto N60. IIpu mocagke HHOKYIHPOBAHHBIMH ceMeHaMHu Ha QoHe
N60P45K60 B xnyOHAX Bo3pacTano conepxanue aszora Ha 0.22-0.30%, uto
PaBHOIIEHHO MCIOJB30BAHUIO a30THOTO ynoOpenus B no3e 90 kxr/ra.

Hakonnenue ¢ocpopa B kinyOHSX, NPaKTUYECKH, HE 3aBHCENO OT YCIO-
BUM rojia ¥ YPOBHS MUHEPaJIbHOTO NUTAHUS M COCTaBIsIO0 no roaam ot 0.55 no
0.61%. KonnenTpanus kanus B k1yOHAX kak Ha ¢poHe PK, Tak u Ha doHe moiu-
HOTO MHHEpanbHOTO ynoOpeHus cocrtabisna 1.62-1.64%. VcnonbzoBaHue s
HHOKyJISuH pusochepHbx n1uazoTpodos kak Ha poue PK, tak u Ha dpone NPK
obecrneuynBajo TEHACHIHUIO K BO3PACTAHUIO COACPIKAHUA Kalus B KIYyOHSIX, YTO
CBS3aHO C IMOJIOXKUTEJIbHOH POJIbI0O MUKPOOPTAHU3MOB B YJIYUIIEHHHU ITOTJIOIIE-
Hus KopHAMU Kanus [Koxewmsikos, XoraHosud, 1997, BopoGeiiko 1998].

Takum oOpa3oM, skcTpacot, cepauus u ¢puaaBobakTepuH Ha (oHe Oe3
BHECCHHUS a30THOTO yHOOpEHHs MOBHIIAIOT cOOp KiIyOHEH paBHOLEHHO BHEcCe-
uuio N60. Ha ¢pone N60 3ppekTUBHOCTD MHOKYJISAUMUH KapTOdesst ITUMU OUO-
npenaparamMyd COOTBETCTBYET MCIOJIb30BaHHIO 90 Kr/ra j.B. aMMUAa4YHOM CEIHUT-

pBHI.
2.7. Kykypy3a

Kyxypysa, oTHocsmasca k kyapTypam C4 tuma ¢oTocuHTe3a, B OTIHYHUE
OT APYTHUX 3JIaKOBBIX KyIBTYp, B OOJIbIIEH CTENEHU pearupyeT Ha HHOKYJISAILUIO
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acconuaTuBHBEIMU auazotrpodamu [IlaTeika u np., 1997]. Benuuuna yposxxaiiHo-
CTH KyKYpY3Bl ONpEJeNseTcss arpOTEXHOJIOTHEH ee BBIpAallMBaHUS, CpPeau dJIe-
MEHTOB KOTOPOW YCIOBHSM MHHEPaNbHOTO NMUTAHHUS HMPHHAMICIKUT OJHO U3 Be-
nymux mect [Kpamapes u ap., 1999, Kymaxos, Xamykos, 2000].

Jnst GpopMupOBaHUSA BBICOKMX YpOXaeB 3epHa KyKypy3sl Tpebyercs moc-
TaTOYHOE KOJIMYECTBO MHUTATEIBHBIX BEI[ECTB. Y AOBIETBOPEHHE NMOTPEOHOCTH
pacTeHUN B a30Te, NMEPCIEKTHBHBIM HPHEMOM MOXET OBITH OCYIIECTBICHO 3a
CYeT WCHOJB30BAHUS IOJ KyKypy3y IIpemnapaToB pH30C(pEpHEIX AMA30Tpo¢oB
[JTanonun, 1996, KoxemskoB, Tuxonosuu, 1998, 3aBanun u ap., 2002]. Uc-
CIeJJOBaHMs TPOBOIMIM Ha YepHO3eMe OObIKHOBeHHOM B KabapauHo-
Bbankapckoit Pecny6nuke [3aBanun, Kapamaesa, Asy6ekxos, 2004]. Ilepen 3a-
KJaJKOM OINbITa NaXOTHBIA CIONH MOYBBI UMEJ arpOXMMHYECKYI0 XapaKTE€pHUCTHU-
Ky: pHkcl7,5, cogepxanue rymyca (mo Tropuny) 6,7-6,2%, cpennee comepxa-
Hue P,0s (mo Mauuruny) 62-64 mr/kr u Beicokoe K,0 (mo Mauuruny) - 590-
620 Mr/kr. B ombITe ncronb30Banu CPeaHENO3AHUI TPEXIHHEHHBIH THOPHUT KYy-
kypy3sl Kaskaz 412 CB.

VYcnoBus MUHEPaNTbHOTO NMUTAHMUS KYKYpy3bl M NOTOJHBIE YCIOBHUS BeTre-
TaI[MOHHOTO MepHoaa BIUSIN Ha cOop 3epHa (Taba. 2.77).

Taonuya 2.77. Bnusaue OuonpenapaToB Ha MPOAYKTHBHOCTD KyKypY3Hl.

YposxallHOCTh 3epHa, T/Ta Macca | 3epen B

1999 | 2000 | 2001 | cpen- sepua ¢ | Inovar

Bapuant T. T. r. HAS Kxo3- 1 pac- | ke, mt.

TeHus,
r
cpeaHee
1.P60-Donl 5,0 4,0 6,3 5,1 41,3 257 943
2. ®oul+mr.2137 6,1 6,3 6,9 6,4 41,8 269 954
3. ®onl+mr.2184 6,0 6,6 6,8 6,5 422 267 937
4. ®oul+Mo0mINH 6,1 6,4 7,0 6,5 41,9 270 944
5. N60P60 - don2 6,3 7.3 7,5 7,0 41,9 281 964
6. ®on2+mr.2137 7,4 7,4 7,7 7,5 41,6 281 955
7. ®ou2+mr.2184 7,4 6,9 7,4 7,2 41,6 279 959
8. ®ou2+Mo0UINH 7,0 7,0 7,1 7,0 41,4 277 949
9. N120P60 7,0 5,9 6,8 6,6 41,0 271 934
P,% 33 4,9 1,7 1,9 2,3 1,69 1,50
HCPy;s 0,6 0,8 0,4 0,4 2,8 5 3

Tak B mepBrrif rox onsita (1999 r.) HHOKYIANHUS CeMSH KyKypy3bl BCEMH
n3ydJaeMBIMH OHOINpenapataMy YBEJIHUYHIA 3E€pHOBYI0 IPOXYKTUBHOCTH IIO
CpaBHEHHUIO C HcclielyeMBIMH (GoHamu ymoOpennoctu. Ha ¢one 6e3 BHeceHuUs
a30THOr'0 yJao0peHus mpubaBka oT OmompemnapatoB cocrapmwia 1,0-1,1 1/ra unu
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20-22%. Ha done N60P60 pasmep mpumbaBKM COXpaHIJICS TaKHM € OT HC-
MOJIb30BaHMs OuWomnpenapaToB Ha ocHoBe Pseudamonas wim. 2137 u 2184, HO
011 MeHbHmie oT MoOmnumHa (0,7 T/Ta), IpH PTOM CHHIKajJach OTHOCHTEIbHas
npubaBka ypoxxaiHocTH 3epHa 10 17% B nmepBoM ciydae u 10 11% Bo BTOpoMm.
IIo neiicTBuio Ha mpuOaBKy ypOKallHOCTH 3epHa KYKypy3bl, HE3aBHCHMO OT
¢oHa mpuMeHseMBIX ynoOpeHuii, Bce n3ydaemble Onmompenaparsl ObIIN SKBHBa-
JeHTHBI BHeceHUIo N60.

Bo BTopoii rox omsita (2000 r.), mpu HegoCcTaTKe aTMOC(PEPHBIX OCATKOB
1 TIOBBINIEHHON TeMIepaType BO3JyXa B MEpPHOJ] aKTHBHOTO pPOCTa pacTeHUH,
BHeceHHe N60 obecrmeunio momydeHue mpubaBku 3epHa 3,3 T/ra, yBeIHMYeHHE
no3sl ¢ 60 no 120 xr/ra B 3Tux ycinoBusx Obuio HedpdexTtuBHo. B ycmoBusix
nedunura atMocepHBIX OCAaJKOB M MOBBIIICHHOH TeMmepaType BO3qyXa Bce
n3ydyaemble Ouompenapatsl Ha (oHe P60 yBenuuunu ypoxaWHOCTh 3epHa Ky-
Kypy3sl Ha 2,3-2,6 T/ra unn Ha 58-65%. WHOKyNAIMA ceMsH OMompemapaTaMu
Ha pore N60P60 Ha cOop 3epHa He BIHUsIA.

B tpernit ron omsita (2001 T.) MpuMeHeHHE a30THOrO yAOOPEHUS TOIBKO
B 103¢ N60 moBwiciio cOop 3epHa KyKypy3sl Ha 1,2 T/ra unu Ha 19%. Ha done
P60 coxpaHuiIOCh MOJNOXKUTEIbHOE JNeHCTBHE OMONpenapaToB Ha YPOKaHHOCTH
3epHa, OJHAKO a0CONIOTHBIM M OTHOCUTENBbHBIH pa3mep mpubOaBoK ObLI 3HAYH-
TEIbHO MEHBIIE, YeM B MPEIBITYIIHE TOBI.

B cpeanem 3a 3 roxa ot BHeceHus N60 nmpubaBka ypoxaWHOCTH 3epHa
KyKypy3sl gocturna 1,9 1/ra unu 37%, nmossimeHune 10361 10 120 kxr/ra He obec-
MeYIIo0 falbHeHImero pocra ypoxas 3epHa. [Ipu atom okynaemocts 1 kr N co-
craBuna npu go3e 60 kr/ra- 31 kr3epHa u 12,5 xr npu go3e 120 kr/ra.

OT MHOKYNAUU H3y4aeMbIMH Ouomnpemnapatamu Ha ¢one P60 cpemxnero-
JIoBasi MPOAYKTHUBHOCTH KYKypy3bl Bo3pocia Ha 1,3-1,4 1/ra mwnm Ha 25-27%,
9TO ycrymano BHeceHHI0 N60 M paBHsJIach NPUMEPHO BHECEHHUIO a30THOIO
ynobpenus B mo3e 45 xr/ra a.8. Ha ¢one N60P60 momonnutenpbHas npubaBka
ypoxasi TOJydeHa TOJIbKO OT MpenapaTa, H3TOTOBIEHHOIO Ha OCHOBE
Pseudamonas wm. 2137.

WHokynsius cCeMsiH KyKypy3bl IpenaparamMu puzocepHbIX aua3oTpodos
yBenuuuna Ha 24-25% maccy cosombl 1o cpaBHeHHio ¢ ponom P60. Ha done
N60P60 cbop moOOYHOW HPOAYKUHH YBEJIHYHJICS TOJIBKO OT HCIOJIb30BAHUSI
npemnapaTa, H3TOTOBICHHOTO Ha OcHOBe Pseudamonas wm. 2137. BHecenue
N60 mosrrmano c6op mobouHoit mponyknuu Ha 36% mno cpaBHeHHUio ¢ P60.

Hccnenyemble OumompemapaTsl JHIIb B OTAEIbHBIE TOABl OOECIEedHIIH
TEHIEHIIMIO BO3pPACTaHHUSA B OOMIEOMOTOTHYIECKOM ypoiKkae JOJH 3epHa Ha QoHE
0e3 BHECEHHs a30THOTO yJAoOpeHus, B CpeJHEM Xe 3a T'OJbl MCCIEJOBAaHHUS OH
coctaBun 41-42% (tabn. 2.77).

Buecenune azoTHoro ynodpenus B po3e 60 Kr/ra moBBICHJIO MacCy 3€pHa ¢
ogHoro pactenus (tabm. 2.77). NHokynsumus cemsH Ha QoHe 0e3 BHECCHHUS
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a30THOr0 ynoOpeHHus Takke crnocobcTBoBaio GopmupoBaHHio Gonblieil Macchl
3epHa C OJHOro pacTeHMd. buomnpemaparsl Ha (oHe Oe3 BHECEHHs a30THOTO
ynoOpeHHus Takxe crmocoOcTBOBaiM (HOPMHPOBAHHUIO OOJBIIEH Macchl 3epHA C
OJIHOTO pacTeHHs. Bce 3TO CBHAETENBCTBYET O POCTOCTHMYJIHPYIOLIEM HeicT-
BHH MUKPOOPTAaHH3MOB H YJYUIIEHHNM MHUHEPaJIbHOTO NMHUTaHUsA pacTeHuil. Ha
(¢oHe ¢ BHeCEHHEM a30THOTO ynoOpeHHs Ouwonpenaparhl HE BIMSUIM Ha Maccy
3epHa C OJHOI0 pacTeHus. MHoOkynsuus ceMsH npemnaparoM Pseudamonas it.
2137 ua dbone 6e3 a30THOTO yaoOpeHus obecmneurna GpopMUPOBaAHHE OOIBIIETO
KOJIMYECTBA 3€PEH B IOYATKE KyKypPY3bl.

IIpu BHecenun N60 co3naBanuch JTy4YIIHe YCIOBUS ISl HAJIMBA 3€pHA, O
yeM cBHAeTeNbCcTBYyeT yBenauuyeHue (Ha 20 r) maccsl 1000 3epeH KyKypys3bl.
Buonpenapatsl Ha QoHe 6e3 BHeCEHHS a30THOTO yJOOpEHHS MOBBIIMIATN Maccy
1000 3epen kykypy3sl Ha 10-14 r (tabu. 2.78).

B cpennem 3a roabl HCClEJOBaHUI B 3€pHE KYKypy3bl HaKalJIHBajloCh
73,7-74,6% xpaxmana, MEHEpanbHble ynoOpeHus n OGuompenapaTrsl Ha 3TOT IO-
KazaTejab HE BIUSIM. YIIYYlI€HHE YCIOBMH a30THOTO NUTAHUSA pacTeHUH 3a
cueT BHeceHHS N-ymnoOpeHus He OTPa3mIoch HAa CONCPKAHHH B 3€pHE CHIPOTO
Oenka, kotopoe coctaBisiio 9,2-9,5%. Hcnmonbp3oBanue OuompemapaTtoB Kak Ha
¢one P60, Tak u Ha done N6OP60 He M3MeHsJIO B 3epHE COIEpIKaHUE CHIPOTO
Oenka, kotopoe coctaBisio 9,4-9,7% (radu. 2.78).

He 3aBucuMo oT (oHa MUHEpPANbHBIX YJOOpEHWIl M HpPUMEHEHHS OHO-
npenapaTtoB cozxepxanue ¢ochopa (P) B 3epHe Kykypyssl cocraBisuio 0,23-
0,25%, xanus (K) 0,34-0,35%.

Tabnuya 2.78. Tlokazarenn kauecTBa 3epHa KyKYpy3bl B 3aBUCUMOCTH OT TIPUMEHE-
HUsL a30THOTO ya00peHus u 6uonpenaparos. CpejHue 3a 1aBa roja

Bapuant Macca 1000 3e- Ceipoit 6emox | Kpaxman
peH, T %

1. P60 - ®onul 272 9,5 73,7
2. ®onul+wr.2137 282 9,4 74,4
3. ®oul+mr.2184 285 9,5 74,3
4. ®onl+mMobmInn 286 9,4 74,1
5. N60P60 - don2 292 9,5 74,4
6. ®on2+mr.2137 295 9,5 74,1
7. ®ou2+mr.2184 291 9,5 74,6
8. ®oH2+MoOHIHH 292 9,7 74,6
9. N120P60 290 9,2 74,3

B comome xykypy3sl conmepxaHue a3oTa ciabo usmeHsnocs (ot 0,76 mo
0,98%) B pe3ynbraTe BHECEHHS a30THOTO yZOOpeHHS M HHOKYISANHH CEeMSH
o6uonpenaparamu. KoHnentpanus gocdopa B coloMe KyKypy3sl MOI BO3JEHCT-
BHEM HM3ydYaeMBIX (pakTOpoB, MpaKTHYECKH, HE M3MEHsIach u cocrtasusiaa 0,18-

205



0,21%. ConepxxaHue Kalus B COJIOME B pe3yldbTaTe MHOKYIALHSA CEMSH KyKy-
py3sl 6uonpenaparamu u3meHssioch ¢ 0,70 no 1,19%, 4to, BEpOsATHO, ABISIETCS
NPUYMHONW MOBBIIIEHHUS YCTOWYMBOCTH PAaCTeHHMH K HeONarompusTHBIM (aKTo-
paM BHEWIHEH cpenbl, B TOM YHCIE K OPaXCHHIO TPUOKOBBIMH OOJIE3HAMH. .

Ha 4epHo3eMe OOBIKHOBEHHOM (arpoXMMHuecKas XapaKTepPHCTHKa Ia-
XOTHOTO CIIOS 0 3aKJIaAKu omblTa Obuia: pHgcl 6,14-6,15, comepxanue rymyca
(mo Tropuny) 2,64-2,65, Nyeyi. (mo Kwvenpnanw) 0,222-0,234%, cpennee comep-
xkaHue P,0s (mo Mauuruny) 27 mr/kr 1 K,0 (mo Mauuruny) 240-245 mr/kr)
olleHUBANU xeiicTBHe (raBoOakTepHHa HAa NPOAYKTUBHOCTH IBYX THOPUIOB
Kagkasz 412 CB u KOCC-600. [3aBanuH, A3yb6ekos, lllanos, 2002]. Bereranu-
oHHbIe mepuoasl 1997 u 1999 rr. mo MeTeoposIOrHuyecKUM IMOKas3aTesasM, B OC-
HOBHOM, OBLIM OJAarompUsATHBIMH JUISl pOCTa U Pa3BUTUSA KyKypy3sl. B 1998 r.
M3-3a2 HEJAOCTATOYHOTO KOJIUYECTBA OCAJKOB B OCHOBHBEIE (pa3bl pa3BHUTHS Ky-
Kypy3bl cOpMHpOBaJICI MHUHUMAJIBHBIA ypoxail 3epHa.

IIpn MHOKYIAUMHM CeMSH KYKypy3bl (iaBoOakTEpHHOM YpOXXailHOCThH 3epHa
0o0oux THOpHUIOB BO3pacTana Kak Ha GoHe 6e3 ynoOpeHHit, Tak U MPH UX BHECE-
Huu (Tada. 2.79). DpheKkTUBHOCTh MHOKYIJISIUN 3HAYUTEIHHO BBILIE B OBl MPU
JOCTATOYHOM KOJIMYECTBE OCAJKOB B IEPHOJ BEreTallMU PacTEHUH.

Tabnuya 2.79. Brusane ynoOpennit u 6nonpenapara Ha IPOXYKTHBHOCTh

KYKYPY3Bl, T/Ta .
3epHO Co-
Bapuanr 1997 r. | 1998 1. | 1999 1. | cpen. | Joma,
cp.
Kaskaz 412 CB
1.be3 ynoOpenwmii 3,6 1,5 34 2,83 5,0
2.dnaBobaKkTepHH 4,7 2,0 4,5 3,73 7,2
3.P113 6,3 2,7 6,1 5,03 9,1
4.P113+ ¢naBobakTepuH 7,2 3,1 6,9 5,70 10,4
5.N152P113 8,2 3,6 7,9 6,57 12,9
6.N77P113+dnaBodakTeprH 9.1 3,9 8,7 7,23 13,1
KOOC 600 CB
1 .be3 ynobpenwuii 2,9 1,6 2,8 2,43 4.8
2.®dr1aBobaKTepUH 4,1 2,2 3,9 3,40 6,5
3.P113 5,8 2,5 5,5 4,60 8,2
4.P113+ ¢naBobakTepun 6,8 3,0 6,4 5,40 9,8
5.N152P113 7,5 33 7,1 5,97 10,9
6.N77P113 +dnaBobakTeprH 8,2 3,7 7,7 6,54 12,0
P,% 2,1 2,9 2,1 2,3
HCP 0,38 0,22 0,35 0,32
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[ToceB MHOKYTUpPOBAaHHBIMH ceMeHaMu Ha ¢oHe pochopHOro ynodpeHus
BO BCe TOIBl OOecleums yBeJIHYEHHE YpPOXKAHHOCTH 3epHa KyKypy3bl 00omx
rubpunos. Ilpubasku y rubpuna Kaskaz 412CB, B 3aBHCUMOCTH OT roja, co-
cTaBaAIOT OoT 5 10 8 1/ra, y rubpuga KCHOC-600 CB ot 5 mo 10 11/ra win OTHO-
CUTEIbHOE YBEIMYEHHE YPOXKAWHOCTH OT HHOKYJSALHU JOCTHUIAaeT COOTBETCT-
BeHHO 13-15 m 16-20%.

NHokynamua ceMsH KyKypy3bl ¢(uaBoOakTepmHOM Ha (QOHE BHECCHHS
a30THOTrO ynoOpeHus B 103¢ 77 Kr/Ta SKBHBaJeHTHA UCIOJIb30BAHUIO MOJ KYJb-
Typy a3oTa B go3e 152 xr/ra. B stom ciywae cOop 3epHa KyKypy3sl rubpuna
KaBka3 412CB cocrtaBuia B cpeanem 3a 3 rona 72,3 n/ra, rubpuga KCHOC-600
CB 65,4 u/ra, a nmpu BHECEHHH MHHEPAIbHBIX yZOOpPEHUH, COOTBETCTBEHHO,
65,7 u 59,4 u/ra.

Bo Bce ronsr uccnenoanuit Kaskaz 412CB HeckoJIbKO MPEBOCXOIUI HO
ypoxaiHoctu 3epHa rudbpux KCIOC-600 CB.

ITpy WHOKYJISALUH CEeMSH KyKypy3bl (QuiaBoOakTepuHOM HabI0aeTCs
BO3pacTaHUe JUHEIHON NINHEI pacTeHHH, MPOUCXOIUT, ITO, BEPOITHO, Kak 3a
cyeT (UKCAMH a30Ta, TaK U CTHUMYJIHPYIOMIETO IeHCTBUS MHKPOOPraHU3MOB,
BXOISIIMX B cocTaB (aaBoOaKkTepuHa.

3HaueHUE XO3AMCTBEHHOro Kod(QuIMeHTa Majlo 3aBHCEI0 OT THOpHAa
KYKYpy3bl, BBHIIIE JOJISI 3¢pHAa B I'oJ C HEOJaronpuUsTHBIMH HOTOJHBIMH YCIIO-
BUAMHU. IIpM ONTHMANBHBIX IIOTOJHBIX YCJIOBHMAX BETeTALlMOHHOIO IEepHOAa
BHECECHHUE MOJ KYKypy3y a30THOTro U ¢GochopHOro ynodpeHuii, a TakKe HHOKY-
naua ceMsH (uaBoOaKkTepHHOM oOecmednBaeT TEHACHLIHIO BO3PACTaHUSA XO-
3CTBEHHOT0 KO3 dunuenTa.

B cpenneM 3a ronbl McciIegOBaHUN KaXABIH KI 1eHCTBYIOIIEro BEI[ECTBa
dbochopHoro ynodbpenus okymaercs 21,7 kr 3epHa rubpuna Kapkasz 412CB u
20,6 xr 3epna rudpuna KCIOC-600 CB. dunaBoOakTepuH MHOBHIIIAET OKyIae-
MocTh P-ynobpenus mo 28,5 xr 3epHa ob6oux rubpunon. [Ipu BHeceHHH a30T-
HOro u ¢pocPopHOTO yAOOpPEHHI OKYNaeMOCTh KI' MUTATEIbHBIX BELIECTB IIPH-
0aBKOW yposkas 3epHa cHmkaeTca o 13,4-14,3 kr 3epHa, a mpuMeHeHHe Qia-
BoOakTepuHa moBhIImaeT okynaemocts 1 kr NP mo 24,0 xr 3epHa y rubpuna
KaBka3z 412 CB u 22,2 kr 3epua y KCIOC-600 CB.

IToroaHble ycIOBUS M INUTaHUE PACTEHMH OTPa3MIMCh Ha MOKa3aTelsX
kagecTBa 3epHa Taba. 2.80).. Ilpu HemocTaTke aTMOC(EpHBIX OCAIKOB Macca
1000 3epen y ob6oux THOPUIOB Ha TPETh MEHbBIIE, YEM B TOJBI C JOCTATOYHBIM
yYBIQXHEHHEM. 3a CYeT HHOKYISLUUU ceMsiH (IaBOOAKTEpHHOM, a TaKKe BHeCe-
HUS MHUHEPaIbHBIX yHOOpeHMH HMeeT MecTO TEHJEHIHS BO3PAaCTaHHS MacCH
1000 3epeH KyKypy3bl IO CPaBHEHHMIO C KOHTpoJieM. VHOKYJISHT HE HU3MEHSET
9TOT MOKa3aTelb IPH NOoceBe Ha (pOHE C BHECEHUEM MHUHEpaJbHBIX yI0OpEeHUI.

Hakomnienue Oenka B 3epHe M3y4daeMbIX THOPHIIOB KyKypy3bl Tak ke 3a-
BHCEJIO OT MOTOJHBIX YCJIOBHH BET€TallHOHHOI'O MEPHOJA H YPOBHS MUHEPAJb-
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Horo muTaHus pacteHui. O6a rubpuma KyKypy3sl, MpaKTHYECKH, HE pas3inda-
I0TCA 1O HakomiaeHuio Oenka. Buecenme docdoproro m aszorHoro ynobpenwuit
CIocoOCTBOBANO MOBBINICHHUIO OEITKOBOCTU 3€pHA KyKypy3sl. Ilpm mHOKymsuu
ceMsH QuaBoOakTepuHoM B 3epHe rubpuna Kapkas 412 CB Bo3pacTano Hako-
nieHue Oenka mo cpaBHeHHUIO ¢ GoHOM Oe3 ynoOpenwuii, Ha poHe P-ynoOpenus
nelicteue O6uompenapara orcyrcrByeT. Y rubpuga KOOC 600 CB GenxkoBocTh
3epHa IPU MHOKYJIIIUU ceMsH (uaBobakTepuHoM Ha pone N77 Takas ke, Kak
pU BHECEHHH YIBOCHHOHN m03bI a3ora (Tab61.2.80).

CogaepxaHue Kpaxmala B 3epHE KyKypy3bl, IPaKTHUECKH, HE H3MEHIETCS
OT yCJIOBHIl roma, M3ydaeMbIX THOPHIOB, a TaKXKe HPUMEHEHHS MHUHEPaIbHBIX
ynoOpeHnit M HHOKYJISOMH CeMsH OuompenapataMu u cocrtasisger 72-74%
(Ta61.2.80).

®naBobakTtepun obecmeunBaeT cnabyl0  TEHACHIHIO  MOBBINICHUS
comepxkaHus  Qocdopa B 3epHe KyKypy3bl. OTo B Oonblleld CTeNeHH
xapaktepHo mius rubpupa KOOC 600 CB. Ilpum HHOKYISLHMH IpernapaToMm
MPOCIIEKUBACTCA TCHACHUMSA BO3pacTaHUsA HAKOIUIEHUSA B 3EpHE KaJHsd, KOTOpOe
He CHWXaeTcs MpH yBeauueHHH cOopa 3epHa. BeposaTHo, 3T0 sBIgeTCA
MOATBEPXKJIEHHEM ponu  (uaBoOakTepuHa B  YIy4IIEHHHM TOTIOUMEHUSA
pacTeHHsAMHU U3 MOYBH (ochopa n Kamus.

Taonuya 2.80. Tloxa3aTenn kayecTBa 3epHa KyKypy3bl B 3aBUCUMOCTH OT IPUMEHE-
HUsl ynoOpenuit u daaBobakTepuHa

Macca
CrIpoii 6en0k, % 1000 | Kpaxwan,
3epeH, %
Bapuant r
1997 r. 1998 r. 1999r. cpen. cpenHee
Kagkas 412 CB
1 .be3 ynobpennit 9,1 8,8 9,0 8,96 254 73,1
2.®naBoOakTepuH 10,2 9,2 10,3 9,90 270 74,0
3.P113 9,7 9,1 10,1 9,60 | 270 72,6
4.P113+ ¢naBobakTepuH 10,2 9,6 10,3 | 10,03 | 274 73,1
5.N152P113 11,5 9,4 11,5 | 10,80 | 292 72,6
6.N77P113 +dnaBobakTepun 10,5 9,5 10,6 | 10,20 | 302 74,0
KOOC 600 CB
1 .be3 ynobpenuit 8,8 8,6 9,0 8,80 | 243 73,2
2.®naBobakTepuH 8,8 9,1 8,8 8,90 258 73,0
3.P113 10,2 8,8 10,4 | 9,80 | 265 72,5
4.P113+ ¢dnaBobakTepuH 10,2 8,5 10,7 | 9,80 | 269 73,9
5.N152P113 10,9 8,9 10,9 | 10,20 | 277 72,9
6.N77P113+ ¢mnaBoOakTepun 11,1 9,1 11,3 | 10,50 | 285 73,3
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Y rubpuga KOOC 600 CB usydaemble mMpHEeMbl HE HU3MEHSJIM KOHICH-
Tpauuio azota B conome. Conepxanue dpochopa B comome o60oux rubpuaoB Ky-
Kypy3Bl HE 3aBHCeNo OT ygoOpeHmil m Omompemapara (okomo 0.13-0.15% P).
CopepikaHue Kallusi B COJOME M3MEHSIIOCH B 3aBHCHMOCTH OT HOTOJHBIX yCIIO-
BHH BETETallHOHHOI'0 MEPHOJa M yPOBHS MHMHEPANbHOTO MUTAHHUS PACTEHUH WU
cocraBmsuro 1.13-1.20% K. IMox BausHmeM QuaBoOakTepuHa HMeEETCs TEHJIEH-
oMl BO3pacTaHHs Kanus B colioMe Ha GoHe ¢ BHeceHUeM ¢ochopHOro ymodpe-
Hus y rubpuna Kaskas 412CB  u dochoproro u azotHo-pochopHoro y rubd-
puna KOOC 600 CB.

B mosneBoM ombITe Ha CBETIO-CepOi JecHOi mouBe B MOCKOBCKOH 00i. ¢
palloHHpOBaHHBIM THOpuaOM KyKypy3bl Haprt 150 usyuanu GuompemnapaTsl, H3-
rOTOBJICHHbIE Ha OcHOBe: Pseudomonas fluorescens wrt. 2137, Pseudomonas
corrudato mir. 2184 u Mobilis [Xacan I'ap6a Kontarapa, 2002, 3aBanun, Xa-
can ['ap6a Konrarapa u np., 2002].

ITpoayKTUBHOCTH KYKYpY3bl Ha 3€JCHYIO MaccCy OIpeJeisiach yCIOBHs-
MH, B KOTOPBIX BBIpaumiuBanack Kyiabrypa (tabm. 2.81). Tak, B 1999 r. BHeceHue
a30THOTO ymoOpeHHss B 00eux [d03aX 00eCmeduso MOITydeHHE ITOCTOBEPHOH
npuOaBKU YpOXKaifHOCTH 3€JIEHOH M CyXO0#l Macchl KyKypy3bl MO OTHOLICHHIO K
dony PK-ymoOpenuii. Ha ¢one 0e3 a3oTa oT Bcex H3ydaeMbIX MNpenapaToB
Takke OBUIO JOCTHTHYTO JOCTOBEPHOE yBEJIHYEHHE NMPOAYKTHBHOCTH. Makcu-
MalbHOU 30 ()EKTUBHOCTHIO MO COOpPY 3€JCHON MacChl XapaKTEPHU30BaJCsA MO-
OunuH, c6op cyxoi maccel - mtamMM 2184 u mobunun. Ha ¢one ¢ BHeceHueM
a30THOr0 ynoOpeHus He moiydeHo 3ddekra or mramma 2131, a or mTamma
2184 u mobOunuHa moxydeHa nmpubaBka ypoxas. COOpHI 3eIeHOH U CcyXoil Mmac-
cel B 1999 r. npu mcnonp30BaHHH MHUKPOOHBIX mpernapaTtoB Ha GoHe Oe3 a3orT-
HOTO yJOOpeHHs U NpU BHECEHUH TOJIHKO a30THOTO yJOOPEHHs MOJIyYeHBI paB-
HEIMH.

B 2000 r. npoayKTUBHOCTh KYKypy3bl H3MeHs1ack ot 47 1o 62,9 1/ra 3e-
neHoit maccsl u oT 9 no 14,4 1/ra cyxoit maccel (tabn. 2.81). JlocToBepHBIi
POCT ypOXaifHOCTH 3eJeHON MacChl OT MHOKYJSANHH ceMsH mraMMoMm 2184 u
MOOUIMHOM TOJy4YeH Ha (GoHe 6e3 BHECEHHS a30THOrO YJOOpeHHs, MPHU ITOM
pa3sMephsl NmpuOaBOK OT HUX OBIIM SKBHBAJICHTHH BHeceHHio 60 kr/ra asora
ynobpenns. Ha ¢oHe ¢ a30THBEIM yqoOpeHHeM H3ydaeMble HHOKYISHTH He yBe-
JNMYUBAIM NMPOAYKTHBHOCTh KYKypy3bl. Bce m3ydaembie Guompenapatsl Ha do-
HE a30THOr0 YAOOpPEHHs MOBBICHIM COOp CyXOH Macchl KyKypy3bl, BEJIMYHHA
KOTOpPOTO COOTBETCTBOBala BHeceHUI0O N60.

B cpexHeM 3a ronel MccienoBaHUil c6op 3eieHOl MacChl KyKypy3bl B
(a3ze MOJOYHO-BOCKOBOH CIEIOCTH IOYAaTKOB M3MEHSUICS 10 BapHaHTAaM OIIBITA
¢ 40,6 no 53,2 1/ra, cyxoit Maccel cooTBeTcTBeHHO ¢ 7,1 10 11,3 T/ra. BHeceHue
a30THOr0 yaoOpenus B go3¢ N60 10cTOBEpHO yBeauuuBaio cO0Op 3eleHOH Mac-
cel ¢ 40,6 no 48,8 t/ra, cyxoit maccel ¢ 7,1 go 10,1 T/ra, nanpHeliniee yBenuue-

209



HHe 11036l 10 N90 nocToBepHOro yBEJIMUEHHS POCTa ypokailHOCTH 3elieHOH u
CyXOo# Macchl KyKypy3sl He obecmeuusio. B cpennHem 3a 1Ba ropa 3a cuer BHe-
ceHus a3oTHOro ymobpeunus B no3e N60 momonHutenapHo moaydeno 10,1 1/ra
3eneHoit maccel u 3,0 T/ra cyxod Maccel uiau yBenmdeHue Kk ¢ony PK-
yaoOpeHni COCTaBHIO COOTBETCTBEHHO 26% u 42%. MHOKyIAIUS ceMSH KyKy-
py3Hl IpenapataMu puU3ocHEepHBIX AHAa30TPO(OB cIOCOOCTBOBANIA YBEITHUYCHUIO
HNPONYKTHBHOCTH KyKypy3sl Toibko Ha ¢one PK. Ilpn BHeceHHMH MOIHOTO MU-
HepanbHOTo yno6penus (NPK) mosoxutenbHOoe BIUSHUE OHONMpenapaToB Ha
YPOXXalHOCTb OTCYTCTBOBAJIO. 3a CUET MHOKYJISALHMHM OnompenapaTaMu Ha OCHO-
Be mTamma 2184 u mMoOunmHOM cOOp 3€JIeHOM MacChl KyKypy3bl IOCTOBEPHO
Bo3poc ¢ 38,6 (don PK) no 47,8 u 52 1/ra, mpu 3ToM o0a mpemnapara mo 3p¢pex-
TUBHOCTH ObUIM paBHO3Ha4YHBIMHU. IIpnbaBKa cocTaBHJIa OT MHOKYJISLMH IITAM-
MoM 2184 - 9.2 t/ra wiu 23%, ot MoOwiIMHA cooTBeTcTBeHHO 13,4 T/Ta (35%).
COop cyxoil Maccel KyKypy3bl IIPH HCIHOJIE30BAHMHM BCEX HHOKYJISHTOB OBII
paBHbIM u coctaBun 10,0-10,6 T/ra unu npubaska k pony PK mocturna 2,9-3,5
1/ra (41-49%).

Taonuya 2.81. IIpogyKTUBHOCTh CHIOCHON KYKYpPYy3bl IIPU UCHOJIB30BAHUU
OuomnpenapatoB U ynoOpeHuit, T/ra

3eneHas Cyxas

Bapuant
p 1999 r. | 2000r. | cpeansis | 1999 r. | 2000T. | cpennsis

.P45K60-dou 1 30,2 47,0 38,6 52 9,0 7,1
. ®on 1 +Ps. Ilr. 2137 39,5 51,1 45,3 6,9 13,1 10,0
. ®oul+P3. L. 2184 37,3 58,3 47,8 7,9 13,2 10,5
. ®on 1 + MoOuIHH 433 60,7 52,0 7,6 13,0 10,3
. N60P45K60 - don 2 39,3 58,2 48,7 7,2 13,0 10,1

. ®on 2 + Ps. IIt. 2184 443 59.8 52,0 7,4 11,8 9,6
. ®oH 2 + MoOWINH 45,7 56,0 50,8 8,0 12,2 10,1
. N90P45K60 43,4 62,9 53,1 9,2 13,5 11,3

1
2
3
4
5
6. ®on2 + P8. Llt. 2137 37,7 58,5 48,1 6,4 14,4 10,4
7
8
9
P

,% 4,2 5,7 3,55 4,4 7,4 5,04
HCP 4,9 8,8 5,0 0,9 2,7 1,45

WNHOKYJISHTBl HOJOXUTENBHO BIMAIN Ha 3JIEMEHTHl CTPYKTYPBI ypoxKas
KyKypy3bl (tabn. 2.87). B 1999 r. nmpumenenue OuomnpemapaToB oOecmeduso
cnal0yoo TEeHASHIUI0 BO3pacTaHus mAoiu modatkoB. B 2000 r. 3a cyeT MHOKYIIS-
ouu ceMsH mramMmMmoMm 2137 u MmoOuimHOM Ha QoHe 0e3 azora u Ha GoHe C a3o-
TOM MOOWJIMHOM, B CTPYKType yposkas BO3pociia JIOJsI NOYaTKOB MOJOYHO-
BOCKOBOH CITEJIOCTH 3€pHA, YTO CBHJETEIbCTBYET 00 YCKOPEHHH IPOXOXKJEHHUS
(a3 oHTOreHe3a KyKypy3bl.
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Tabnuya 2.82. CtpykTypa ypoxas 3€JICHOW MacChl KyKypy3Hl,
% Ha cyxoe BEIIeCTBO

Jluctes + cTebaun ITouaTku
Bapuant 1999 r. | 20001, | cpean. | 1999 r. | 2000T. | cpean.
1 .P45K60 - don 1 68 65 67 32 35 33
2.®ou 1 + Ps. IIr. 2137 65 62 64 34 38 36
3.®ou 1 + Ps. IIT. 2184 72 59 66 28 41 34
4.®on 1 + MoOUIHH 66 65 66 34 35 34
5.N60P45K60 - dou 2 66 63 65 34 37 35
6.®on 2 + Ps. Ilt. 2137 66 61 63 34 39 37
7.@ou 2 + Ps. Ilt. 2184 63 66 65 37 34 35
8.®oH 2 + MOOUIHH 64 55 60 36 45 40
9.N90P45K60 65 62 63 35 38 37

OTMe4YeHHbIE B OTACIbHBIC TOJbl TCHACHIUU M3MEHEHHS COOTHOUICHUS
BEreTaTHBHOM Macchl U MOYAaTKOB COXPAHUIUCHh U B CpeJHEM 3a JBa ombiTa. Ha
¢one 0e3 a30THOro ynoOpeHHS MHOKYJISILHS CEMsSH BCeMH OuompemapataMu
obecreynita TEHACHIMIO BO3pacTaHUsA B OMoMacce KyKypy3bl AOJH MOYaTKOB C
33 mo 34-36 %. DOrTo B Oonbplueil Mepe BBIpak€Ha I IpernapaTa Ha OCHOBE
mramMma 2137. Ha ¢oHe ¢ BHECeHHEM a30THOI'0 YOOOPEHHUS XapaKTePHO TOIBKO
IUIsL IpenapaTta MOOMIHUH.

CozaepxaHue CHIpOTo OelKka B 3€JICHOH Macce 3aBHCENO0 OT MOTOAHBIX yC-
JIOBHH BereTarMoOHHOTO Iepuona. B roJ ¢ 10CTaTOYHBIM KOJHMYECTBOM OCAJKOB
(2000 r.) nmpu ¢dopmupoBaHHH OoJiee BBICOKOTO ypOKas 3€JCHO Macchl B pe-
3yJIbTaTe€ pPOCTOBOro pa30aBiIeHUS B PACTCHHSAX HAKOMNHIOCH CYI[ECTBEHHO
MeHblIe ceiporo Oenka (tadu. 2.83). B 1999 r. npu cnabom geduinure ocaakos
U TOBBINICHHOH TeMmepaType Bo3Jayxa OEIKOBOCTH 3€JI€HOH Macchl KyKypy3bl
Oputa Oonpme. B o0a roma mpoBeOeHHS ONBITA XapaKTep BIUSHHE MHHEPab-
HBIX yJ00peHuil u 6uonpenapaTtoB GBI MPUMEPHO OJUHAKOBBIM.

be3 mpumeHeHus a30THOTO YJIOOpEHHS HHOKYISALMS CeMSH Ouompemnapa-
TaMH CHHXaja HaKOILUICHHE B PACTEHHUAX KyKypy3bl celporo Oenka. IIpomsomio
3TO 3a CYET POCTa MACChl, @ UMEIOMINECS B MOYBHI 3aaChl MHHEPaIbHOTO a30Ta
He 00ecleYnsIin HaKOIUICHHS B ypo)kae a30Ta, HE0OXOJUMOTO ISl CHHTe3a Oel-
Ka, 94TO COTJIACYyeTCs C paHee MOJNYyUYCHHBIMH JaHHBIMH JUISL 36PHOBBIX KYIBTYp
[ITaBnoB, 1984]. DTo cBHAETEABCTBYET O TOM, YTO MHKPOOPTaHU3MBbI, aKTUBU-
3Upys HapacTaHUHE MaccChl, BEPOSITHO, HE B IOJHOH Mepe cnocoOCTBOBAIH
CHA0XEHHI0 pPACTEHHH AOCTYNHBIMH (OpMaMHU a30Ta. ODTO MPEAHNOTIOXKCHHUE
MOJATBEPXKIAOT JaHHBIE COACPKAHUA CHIpOro Oelika B 3eJI€HOH Macce KyKypy3sl
npu BeIpamuBaHuu ee Ha ¢oHe NPK, rae mpu MHOKyIAIHMH CeMSH Hcclenye-
MBIMHU OHOIIpenapaTaMy HPOMCXOIUIO YBEIHYEHHE COAEpPKAHHS CHIpOTO Oenka
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B pacteHusax (2000 r.) miam ocTaBanoch TaKUM Xe, KaKk Ha (OHE ¢ BHECCHHEM
nox KyapTypy N60.

Tabnuya 2.83. BausHue OGuompenapaToB Ha COJAEpXKAaHUE B 3€JICHOH Macce KyKypys3bl

CrIpoii 6enox , % Ha NO;" MI/KT CBIpOTO
Bapuant CyX0€ BEIIeCTBO BeuecTa
1999 r. [ 2000 r. | cpeanee | 1999 r. | 2000 r. | cpeanee
1.P45K60- ¢pon 1 10,6 5,38 8,00 113 95 104
2. <£1+Ps.iirr.2137 9,38 4,38 6,88 85 72 79
3.<X>1+PS.IIIT.2184 9,63 4,62 7,12 92 91 92
4.®1+mo0uIHH 9,31 4,19 6,75 62 64 63
5/BI60P45K60-¢doH 2 11,12 3,81 7,46 80 92 86
6. 02+PS.IIIT.2137 11,88 5,50 8,69 133 88 110
7.02+PS.IHT.2184 10,12 6,62 8,37 50 102 76
8.D2+mMo0uIHMH 11,88 5,88 8,88 76 76 76
9.N90P45K60 10,38 4,94 7,66 92 104 98

Cpenu mokaszareineil KadyecTBa 3€JIEHOW MacChl KyKypy3bl KOHLEHTpauus
HUTPATOB SBJSETCS HOPMHPOBAHHOW BEJIMYMHOH, KoTopas cocrtaBiuser 200
Mr/kr. Bo Bcex ciydadx ux KoHLeHTpanus B 2 u Oomnee pasza Hmxe IIJIK. 3a
CUET MHOKYJISILMU CEMSH KYKypy3bl OuomnpemnaparaMi, U3TOTOBJICHHBIMU Ha OC-
HoBe mTamMMoB 2137 u 2184 a takxke MHU30pPUH, 00ECIEUYUIN TCHICHIUIO CHU-
JKeHHUsI KOHIEHTpPallMd HUTPATOB B 3€JIeHOW Macce KyKypy3bl Ha ¢one P45K60.
Ha ¢one N60P45K60 oHa coxpaHMJIaCh 3a MCKJIIOYEHHEM BapHaHTa CO IITaM-
MoM 2137, xoTs u He B 00a roja NpoBeJJeHUs OIbITA.

Buoxumuueckuit cocraB 3ejleHONl Macchl KYKypy3bl He IpeTepreBal cy-
IECTBEHHBIX M3MEHEHUH B 3aBUCUMOCTH OT HCIOJB30BAaHUS MHHEpPaJIbHBIX
ynoOpenuit u Ouonpenapatos (tabn. 2.84). ConepxaHue ChHIPOH KIETYATKU IO
BapHaHTaM ONbITa U3MeHAN0ch OT 27 no 30 %, xakoro-nu6o 3HaYMMOI'O TPEH-
na, B 3aBUcuMoOcTH OT BHeceHHss NPK u mHOKyndauu ceMsH, HE BBISBICHO.

CopmepxaHue CBHIPOTO XKUpa MPU HMHOKYJISIIHUH CeMsH OuomnpenapataMu B
2000 r. umeno ciady TEHICHIIUIO K CHUKCHUIO, BEPOSITHO, TAKXKE B pe3yibTa-
Te MoJy4eHHUs OOJBIIEro yposxxas.

OtmeueHO cnaboe yBeNHMYEHHE B 3TOM TOAY COAEPIKAHHUs caxapa B 3ele-
HO# Macce KyKypy3bl MpH MHOKYJSLMU CEMSH MpernapaToM Ha OCHOBE IITamMMa
2137.

ConepxaHue KapoTHHa B 3eiqeHod macce 1999 r. m3menunace ot 3,1 mo
5,2 Mr/Kr cyxoro BemecTBa. buonpemapaTsl paBHOLEHHO a30THBIM yIOOpPEHHUIM
obecrneumyin cnabyl TEHOCHIUIO CHUIKCHHS HAKOIMJICHHS KapOTHHA B 3EJICHOU
Macce KyKypy3bl.

212



Taonuya 2.84. buoXMMHUYECKHH COCTaB 3€JE€HOW MAacchl KYKypy3bl B 3aBUCUMOCTHU
OT HCIIOJIb30BAHUSI MHHEPATBbHEIX YHOOPEHU 1 OuonpenapaTos, Ha Cyxoe B-BO

Cripoit Caxap, %, Kaporus,
Bapuant C‘)Z"pige‘;f;":l‘;’ Kup, %, 2000 r mr/kr, 1999

roaa 2000 r. T.
P45K60- ¢on 1 29,4 1,85 19,1 5,2
<D1+PS.IHT.2137 28,5 1,74 24,9 4,0
<P1+PS.UIT.2184 30,4 1,71 18,1 4.6
d1+MoOHIHH 30,0 1,72 21,6 4,2
bI60P45K60-¢hon2 28,2 1,65 21,7 4,2
<D2+PS.IUT.2137 29,4 1,81 18,4 4,8
02+PS.IUT.2 184 27,0 1,97 17,1 4,0
d2+MoOuIUH 29,7 1,88 16,3 3,1
N90P45K60 27,6 1,76 18,8 3,1

MuHepanbHBIH COCTaB 3€JIEHONM MacChl KyKypy3bl 3aBHCEN OT YCIOBHH
NHUTaHUS PACTCHHH M NMOTOJHO-KIMMAaTHYCCKUX YCIOBHIl BEreTallMOHHBEIX IIe-
puonoB (tabn. 2.85). B 2000 r. mpu BBICOKOM ypoXae 3€JICHOH MacChl cojaep-
’KaHUe CBIPOIl 30IBI, a TaKKe OTACNBHBIX e€e cocTaBIfrIHUX (pocdopa, kanus,
Kanpuusg) Oblmo MeHblie, yeM B 1999 r., xapakrepusyomumcs AePUIUTOM
0CaJKOB M NOBBINICHHOH TeMIepaTypol BoO3JyXa M KakK pe3yibTaT 3Toro ¢op-
MUPOBAaHHEM MEHBIIETO YpOXXas 3€I€HOH MacChl KyKypy3bl.

B cpenHem 3a 1aBa rojga colepiaHHE ChIPOH 301bl M3MeHUI0Ch oT 4,0 1o
4,8 %. Ha ¢one 6e3 BHECEHHS a30THOTO YJOOPEHHSI MHOKYIALHS CEMSH KyKYy-
py3bl mpemnapatoMm puzocpepHbXx aAua3zoTpohoB auOO HEe HU3MEHsJIAa HIU He-
CKOJIBKO CHHJKaJla COIepXKaHHe CHIPOil 30ibl B 3eneHOi Macce. Ha ¢oHe ¢ BHe-
CeHHEM MOJHOTO MUHepanbHOTO ynoopeuus (N60P45K60) 30npHBIH cocTaB 3e-
JeHOoHl Macchl moJ BiHMsAHMEM IuTaMMa 2137 ¥ Mu30pUHa yBeJIMYMBalCs, NpPH-
4eM 3HayeHHe JTOro IoKa3aTelld CYMECTBEHHO IPEBHIIIAN0 BHECEHHE
N90P45K60.

Ha ¢one c¢ BHecenuem PK-ynoGpennit mHOKynsnus ceMsH Guompemapa-
TaMM He Biusia Ha coxepxkaHue P,0s B pactenusax, a na ¢pone NPK 3a cuer ac-
COIIMAaTUBHBIX NHa30TpodoB Ha ocHoBe mTamma 2137 u 2184 Bo3pactano B
PacTeHHUSX COAEPKAaHHE ITOTO FJIEMEHTA.

KonnenTpanus kaaus B PAacTeHUAX NPH HHOKYISALMH CEeMSIH KYyKypy3bl
OuompemnapaTaMH, Kak NpaBUIO, Bo3pacTana mo cpaBHeHuwo ¢ ¢onamu PK u
NPK, 4T0 MOXeT CBHIETENbCTBOBATH 00 yIyYIICHUH YCTOMYMBOCTH PACTCHUH
K (pakTopaM BHEIMHEH cpeabl. AHaJOrH4YHAas 3aKOHOMEPHOCTh MONydYeHa IpHU
ucnojap30BaHuu (aBoOakTepuHa Ha KykKypy3e [A3ybekos, 2001].
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Konnenrpanus kanpius, B 3aBUCUMOCTH OT NPHUMEHEHHUS MHUHEPAIbHBIX
yaoOpeHU U OMompenapaToB, He NMpeTepleBaia CYyIMEeCTBCHHBIX U3MEHEHHUH T10
CpaBHEHUIO ¢ ()OHOBHIMU BapHaHTaMH.

Tabnuya 2.85. VI3MeHeHne MUHEPAIBLHOTO COCTaBa 3€JIE€HOI MacChl KyKypy3bl 1OJ
BIMSHHEM MHUHEpaIbHBIX yH00OpeHuil u puzocdepHsx Ouonpenaparos, % Ha cyxoe
BemecTBo. CpenHee 3a Ba roja

BapuanTt Crblpas 30012 P,05 K,0 Ca
1.P45K60- ¢pon 1 4.8 0.22 1.71 0.44
2.01+PS.IIIT.2137 4.4 0.22 1.86 0.36
3.<P1+PS.IIIT.2184 4.6 0.23 1.72 0.43
4.®1+mobOuIHH 4.8 0.22 1.86 0.36
5760P45K60-¢pon2 4.4 0.26 1.56 0.44
6. <D2+PS.IHT.2137 5.3 0.24 2.10 0.40
7.02+PS.UIT.2184 4.5 0.22 2.10 0.44
8.D2+Mo0uINH 4.8 0.22 1.86 0.35
9.N90P45K60 4.0 0.22 1.49 0.36

Takum oOGpa3oMm, Ha 4YepHO3eMe OOBIKHOBEHHOM 3()(EKTHBHOCTH MHOKY-
JIAIHHA CeMSH THOPHAOB KYKypy3bl COOTBETCTBYET BHECEHHIO a30THOTO yJ00-
penus B no3e 45 kr/ra A.B. Ilpu 3ToM cylecTByeT pa3iuyHas peaklus ruOpu-
OB KYKypy3bl Ha MHOKYJSILHIO ceMsiH (IaBoOaKTEpHUHOM.

Ha cBetrno-cepoii necHOl mouBe HMHOKYIALUMS CEMSH KYKYpy3bl paBHO-
LEHHAa BHECEHUIO a30THOTO ynoOpeHus B go3ze N60. MoO6unun u mrammser 2137
u 2184 He obecmeunBarT yBeIHYEHHS cOopa 3epHa Ha depHO3eMe OOBIKHO-
BEHHOM U 3€J€HOH MaccChl Ha CBETIO-CEPOH JIECHON MOYBE MPHU MOCEBE MHOKY-
JUPOBAHHBIX CEMSAH Ha (OHE C BHECEHHEM a30THOTO ynoOpeHus B mo3e 60
Kr/ra. brompemnaparsl MOJOXHUTENBHO ACHCTBYIOT Ha NMOKa3aTelN KadecTBa TO-
BapHOW HNPONYKIIUU KYyKYpY3bl.
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Taasa 3. Hcnosib30BaHHEe PACTEHUSIMHU JIEMEHTOB MUTAHUS NPH HWHOKYJISIUU
ceMsH OuompenapaTaMu KOMILIEKCHOTO JelcTBHSA

BriHOC ¢ ypoxaeMm 3JIeMEHTOB MUHEpPaJIbHOTO NUTAHUS 3aBUCHT OT €ro
BenUYUHBl U KoHueHTpauuu NPK B ocHOBHO# u moGounoil npoaykuuu. Panee
OBLIO NOKAa3aHO, 4YTO OHompemapaThl MOBBHIIIAIT YPOXKAUHOCTH OCHOBHOH U
m000YHOH NPOAYKIHUHU Pa3IHYHBIX CEIbCKOXO3AHCTBEHHBIX KYIbTYp, H B HEKO-
TOPBIX CllyuasiX MOJIOXKMUTEJIbHO BIMAIM HAa COJEPKaHHE B ypO)Kae OCHOBHBIX
3JIEMEHTOB MHUTAHUS, UTO CKAa3aJ0Ch HAa pa3Mepax UX BBIHOCA C ypOXKaeM.

B reorpaduueckoif ceTH ONBITOB MO HU3YYEHHIO OT3BIBUUBOCTU COPTOB
sSiYMEeHsl Ha MHOKYJISAIHUIO CYIECTBEHHOE MOBBIMIEHUE BBIHOCA a30Ta C ypOIKAEM
oT OuomnpenapatoB kK GoHY 0e3 a30THOTO yJOOpEHHsS HOJNYyYEeHO HAa YEepHO3EeMe
BBIIEJIOYEHHOM, 3aTeM CJeAYyeT JepHOBO-NOA30JHUCTasi JIErKOCYTJIMHUCTAS
oyBa M 3aMblKaeT psJ JAEPHOBO-MOA30JHUCTAs CpEeJHECYIJIMHUCTAas I0YBa
(ta6n.3.1).

Ha ¢oHe n0omOCEeBHOr0o BHECEHHEM a30THOTO yIOOpEHHUS yBEJIHYECHHE BbBI-
HOCA HNPOMCXOJMIJIO TOJBKO HA JAEPHOBO-IOA30JUCTON JIETKOCYIJIMHUCTOH IMou-
Be. Coprt ['oHap Ha 2Toil mouBe OT MHOKYJISLUUU OuonpenaparaMu Ha ¢poHe Oe3
a30THOT0 yA00peHHs BBIHOCHJI 3HAYUTEIbHO OoJsiblie a30oTa, 4eM copT 3asep-
ckuii-85, a Ha QoHEe ¢ MPUMEHEHHEM a30THOTO yJOOPEHUS COPTOBBIC Pa3IUUUSIL
OTCYTCTBOBAIHU.

Bo Bcex ciyuasx 3a cueT BHeceHHUS N-ynoOpeHus moa sSYMEHb BBIHOC
a3oTa ¢ ypokaeM yBenuduBaics Ha 21-34 kr/ra Ha JepHOBO-MON30JIHUCTOH Jer-
KOCYTJIMHUCTOW mo4Be, Ha 13-19 kr/ra Ha NEpPHOBO-MOA30JHUCTON CpEeAHECYTIIH-
HHUCTOHN mouBe W Ha 4-6 Kr/ra Ha YepHO3eMe BbIlIeJo4YeHHOM (Tabu. 3.2). Mak-
CHUMaJIbHOE€ yBEJIWYEHHE BBIHOCA a30Ta C ypoXaeM sS4YMEHS OT IPUMEHEHHS
a30THOT0 yIOOpeHHUs HOJy4YeHO Ha JIEepHOBO-NOJ30JUCTONH JIETKOCYTJIUHUCTON
MMOYBEe, U CHHUIXKAJIOCH MO Mepe MOBBIMICHHUS MJIOJAOPOAUS MOYBBI, MOCKOIBKY 3TO
KOPELIUPYeT C XapaKTepoM BIUSHHUSA a30THOTO yZOOpEHHUS Ha BEJIHYHHY YpO-
xalHOCTH 3epHa. Ha merkocyrnuHucToif mouse copT ['oHap Gosblne BBIHOCHI
azoTra C ypoXaem, a Ha CPEAHECYTJIMHUCTOW - copT 3asepckuii-85. Buusnue
OuompenapaToB Ha BBIHOC a30Ta C ypoOXaeM 3€pHA M COJIOMBI TaKXe 3aBHUCENO
OT THIIA NMOYBHI, COPTa AUMEHS M (pOHa MHUHEpaNbHEIX ynoopenuil. Ha nepHoBo-
MOA30JIUCTON CpeaHeCYrIMHUCTOW mouBe PecnyOnuku Mapuil Dy 3Ha4YUTENb-
HBIX Pa3JMYUiA B YBEIMYEHUU BHIHOCA Aa30Ta MPU MHOKYJISLUU CEMSH IITAMMOM
1217 u ¢naBoGakTepUHOM B 3aBHCUMOCTH OT (OHA YyIOOPEHUH U OT COPTOBBIX
0COoOCHHOCTEH SUMEHS HE yCcTaHOBJIEeHO. Ha uepHO3eMe BBHINENIOYEHHOM BBIHOC
a30Ta C ypokaeM 3€pHa U COJIOMBI SYMEHS oIpeneiasics (pOHOM a30THOIO
yaoOpeHus.

215



Tabauya 3.1. BoiHOC a30Ta ¢ ypo)kaeM SYMEHS B 3aBUCHUMOCTHU OT COpTa M THIIA
MOYBBI, Kr/ra

BbiHOC a30Ta, Kr/ra

HO"IBa, Bapl/IaHT 3epHoO cojioma BCEro 3epHO cosioma BCero
peruon
Copr
3azepckuii -85 T'onap
Hepuoso- P30K60 - dou 1 29,0 | 199 | 489 | 30,5 | 184 | 48,9
noasoaMETan | @1+puzoarpun 41,0 | 20,8 | 61,8 | 48,6 | 27,0 | 75,6

SETKOCYIAN | @1 +paanosaxtepun | 37,0 | 168 | 53,8 | 416 | 241 | 657
meras, H | N30P30K60- gou 2 | 45.6 | 24,7 | 703 | 51,9 | 30,6 | 82,5
HOBCKasi 00-

aacTh ®2+pusoarpun 64.7 | 345 | 99,2 | 69,9 | 42,6 | 112,5
®2+paasobaxrepun | 60,5 | 32,0 | 92,5 | 64,5 | 39,7 | 104,2

3azepckuii-85 Juna
JlepuoBo- P30K60- dou 1 26,2 6,5 32,7 | 30,0 | 64 | 364
noxsosueTas | d1+mr.1217 29,2 7,6 | 36,8 | 33,7 7,1 40,8

cpemneeyran- | g1 pranogarrepun | 31,6 | 7,0 | 38,6 | 372 | 83 | 45,5
mreTas, Pec |\ s 0p30Kk60 - gon2 | 40,1 | 112 | 513 | 40.0 | 9,1 | 49,1

ny6auka Ma-

puii Oa ®2+mt.1217 44,5 9,9 544 | 44.1 10,9 | 55,0
®2+¢paasodaxrepun | 487 | 10,1 | 58,8 | 46,3 12,7 | 59,0
3azepckuii -85 buoc-1
Yepuoszem P30K60- pon 1 41,8 138 | 55,6 | 42,2 142 | 56,4
BRIENORER- | ®1+puzoarpun 53,9 | 21,5 | 754 | 524 | 24,0 | 76,4
HBIIf,

P @1 +paapobakTepun 57,0 22,1 79,1 55,6 22,3 77,9
ecmy0anKa

Moprosus N30P30K60- don 2 447 16,6 | 61,3 | 45,6 153 | 60,9
®2+puzoarpun 61,8 | 24,0 858 | 45,6 | 21,5 | 67,1
®2+daaBobakTcpun 61,6 23,2 84,4 59,3 23,4 82,7

Tabnuya 3.2. BnusiHUE YCIOBUA MUHEPAIBLHOTO TUTAHUS Ha TOTIOJHUTEIBHBIA BBI-
HOC a30Ta C ypokaeM siUMeHs, Kr/ra

HBanosckasn Pecnybanka Mapmii Pecnybanka

Bapuant ; ObaacTb ; ch1 ; Mopuonul:
azepc- a - asepc- noc

Knﬁ-I;S Tonap K:ﬁe-l;cs Auna Knﬁ-p85 -1
1. ®1+puzoarpun* 12,9 26,7 4,1 4.4 19,8 20,0
2. @1 +¢pnaBodakrepun 49 16,8 5,9 9,1 23,5 21,5
3. N30P30K60- don 2 21,4 33,6 18,6 12,7 5,7 4,5

4. O2+puzoarpun* 28,9 30,0 3,1 5,9 10,4 -
5. ®2+dnaBobakTepun 22,2 21,7 7,5 9,9 53 4,8

e[Ipumeuanne: B onbiTe Pecny6ankun Mapuii Ja - mramm 1217
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be3 BHecenuss N-ymoOpeHHs OoTMedeHO 3HauuTenbHOe (okonmo 20 kr/ra)
BO3pacTaHUE BBIHOCA a30Ta OT OMompemapaToB, a Ha (OHE C JOMOCEBHBIM IpHU-
MeHeHneM Nj3g 3TO yBeaudeHue Oblo B 2-4 pa3a meHbine (tabm. 3.2).

D¢ heKTUBHOCTh HCHOJNB30BAHMS PACTECHUSIMH a30Ta XapaKTepusyeT Io-
Kasaresib a30oTHOro wuHaeckca [Kaumamesckuit, 1991] o0Oo3Hadaromuii 1010
a30Ta, JOKAJIU30BAaHHOTO B 3¢pHE OT 00mero BeIHOCA ero ypoxkaem (taba. 3.3).

Taonuya 3.3. VI3MeHeHUEe a30THOTO MHIEKCA COPTaMU SYMEHS NPH UCIONb30BAHUH
ynoOpeHuit u GruonpenapaToB

VIBaHoBCKas Pecry6mnuka Mapuit On | Pecry6nika Mopaosust
obmactp
BapHaHT 3azepc- T'onap 3azepc- Jluna 3asepc- Buoc 1
KHii-85 KHii-85 Kkuii-85
1.P30K60 - don 1 0,65 0,62 0,80 0,82 0,75 0,75
2.®1+puzoarpun™® 0,66 0,64 0,79 0,82 0,71 0,68

3 .®1 +dnaBobakTepuH 0,69 0,63 0,82 0,82 0,72 0,71
4.N30P30K60- ¢on 2 0,65 0,63 0,78 0,81 0,73 0,75
5 .®2+pusoarpun * 0,65 0,62 0,82 0,80 0,72 0,80
6.D2+dnaBobakTepuH 0,65 0,62 0,83 0,78 0,73 0,72

eIipumeyanue: B onbiTe Pecny6aukn Mapuii Da - mramm 1217

B omplTax Ha A€pHOBO-TOA30JHUCTON MOYBE OTMEUYEHO BO3pacTaHUE a30T-
HOTO MHAEKCa MPU WHOKYISUHH (HI1aBOOAKTEPUHOM CEMSH copTa 3a3epcKuii-85,
B IPYTUX CIydYasx BO3JeicTBHe OmompenapaToB Obl10 HeycToWumBeiM. Ha mep-
HOBO-IIO/I30JIUCTONH CPEeIHECYTIIMHUCTON MmouBe y copra JlMHa MMenach TeHICH-
UM K YBEJMYEHHUIO a30THOI'0 MHJEKca 10 CPaBHEHHUIO ¢ copToM 3a3epckuii-85
(tabn. 3.3).

W3BecTHO, YTO HCIOIB30BaHUE a30Ta yJOOpEHHS pacTeHHSAMHU Ha (HOpMHU-
pOBaHHME ypoO’kas 3aBHCHT OT MHOTHX (akTopoB, B TOM 4YHCIE OT HOYBEHHO-
KJIMMaTHYE€CKHUX YCIOBHH, 103 BHOCHMBIX yJIOOpPEHHUIH, COPTOBBIX 0COOEHHOCTE
KynabTypbl [[am3ukoBa, 1994]. Omnpenenenue kodpduIMEHTa HCIOIH30BAHUS
(KH1) a3oTHOro ymoOpeHHS MOKa3ano, YTO pa3Mepbl €ro 3aBUCENH TaKXKe OT
UHOKYJISILIUH CEeMSH acCOIMATUBHBIMU JUA30Tpodamu.

HaubGonee Bwicokoe 3nauenume KU  xapakTepHO s JepHOBO-
l'[O)l30J'lPlCTOFI J'leFKOCyFJ'[PIHPlCTOﬁ IIOYBBI, HA APYTrUX IIOYBaX OH MECHBIIEC. Bri-
SIBJIEHBl COPTOBBIE OCOOCHHOCTH HCIOJB30BaHUSA pacTeHUsMHU a3oTa. Ilo oTHO-
meHnio K ¢oHy PK, WHOKYyISHTH moBBIIAIH KO03Q(QUIHEHT HCHOJH30BAHUA
azoTa ynoOpeHHH Ha BCeX THIAX MOYB, MPH 3TOM HA JETKOCYTIMHUCTOH MOYBE
copt I'oHap oTnHmyYancs MaKCHMaJIbHBIM HCIIOJIb30BAaHHEM a30THOTO yXOOpEeHHS
[0 CPAaBHEHHUIO CO CTaHAAPTHBIM COPTOM 3azepckui-85. Ypenmuenue xodpdu-
[UEHTa HUCIOJb30BAaHUS a30THOTO YIOOpEHHUs NMPU WHOKYJSLUU CEMSH, BEPOST-
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HO, CBSI3aHO C OJHOI CTOPOHBI C MCIOJB30BAHUEM PACTEHUIMHU OHOIOTHYECKO-
ro pUKCUPOBAHHOTO a30Ta, C APYTOH, C MOBBIIIEHHEM HNOTPeOICHUS UMH a30Ta
MOYBHl 33 CYET CTUMYJIUPYIOIIEro AeHCTBUS MHUKPOOPTaHHM3MOB, BXOISIIMX B
CcOoCTaB Ipenaparos. p" !

IIpu pacuere m03 MHHEpaJIbHBIX yAOOpeHUH Ha IMJIaHUPYEMbIH ypokai
UCIIONB3YIOT MOKa3aTeldb 3aTPaT a30Ta Ha MOJydeHHEe | Il 3epHa C COOTBETCT-
BYIOIIMM KOJHUYECTBOM COJIOMBI. 3aTpaThl a30Ta Ha MoiydeHHe | II 3epHa 3a-
BHCENIN OT NMOYBEHHO-KIMMATHYCCKUX YCIOBHH, NEHCTBUE YPOBHS yHOOpEHHO-
CTH U copTa STYMeHs OBUIO HeCKONbKO MeHbIne (Tabn. 3.4). MakcuMmanbHBIE 3a-
TpaThl a30Ta Ha popMHpOBaHHE | Il 3epHA MOJTYYEHB! Ha JEPHOBO-MOI30JIUCTOMN
JIErKOCYTJIMHUCTOH MOYBe, 3aTeM Ha YepHO3eMe BBINIECJIOUYCHHOM M MEHbIIHE Ha
JIEPHOBO-MOA30JUCTON CPENHECYITIMHUCTON TOYBE.

Ha nepHOBO-MOA30JHCTHIX MOYBaX BHECEHHE a30THOTO YXOOpeHHs yBe-
JIUYUBAJIO 3aTpaThl a30Ta Ha MOJydeHHe | I 3epHA, a Ha YEepHO3EMe BHIIIENO-
YEeHHOM JTOr0 He Habuonanock. VHOKYISALUS CEeMsH SUMEHs pPU30CHEpHBIMU
O6uomnpenaparamu Ha (oHe O6e3 a30THOro yaoOpeHHs yBEJIHYMJIa 3aTpaThl a30Ta
y copra ['oHap Ha JepHOBO-MOA30IUCTON JIETKOCYTIMHUCTONH MOYBE U y 000UX
COPTOB HA YEPHO3EME BHIIICIOYCHHOM.

VY copta 3a3epckuii-85 Ha JErkOCyrIMHUCTON U y 000UX COPTOB Ha cpel-
HECYTJIMHMCTON TMOouYBe OHONpenapaTsl HE M3MEHSIN 3aTPaThl a30Ta Ha IMOJyde-
Hue 1 1 3epHa Ha QoHe 6e3 MCMOIB30BAHUS CTAPTOBOW J03BI a30THOTO yI00-
penus. Ha ¢oHe ¢ BHECeHHEM a30THOTO yIOOPEHUS MHOKYISHTH yBEIUINBAIN
3aTpaThl a3ora Ha | 11 3epHa y 000MX cOpTOB B MBaHOBCKO# 001., HECKOIBKO
MEHBIIE 3TO yBEJINYEHHE IPOUCXOAMIO HAa YepHO3EMe BBINIEIOUYCHHOM B Mop-
JIOBUM y copTta 3a3zepckuii-85 u orcyTcTBOBajio y copta buoc-1, a rakxe y o6o-
ux coproB B Pecmy6auke Mapuii Di.

Tabauya 3.4. 3atpaTsl a30Ta Ha GopMHpPOBaHUe | 11 3epHA C COOTBETCTBYIOUINM
KOJIMYECTBOM ITOOOYHOW MPOJYKIIHH, KT

Tun no4Bsl
JIePHOBO-MO/30JIHCTAsl MOYBA Y1€pPHO3eM BbIIIETI0-
JIETKOCYTJIMHHCTAsA | CPeAHeCyTrJIHMHHCTas! HeHHbI
Bapuant Copr
3a3epc- TI'onap 3a3zepc- Juna 3azepc- | Buoc-1
KH#-85 KHii-85 KHi-85
1.P30K60 - don 1 3,56 3,44 2,28 2,22 2,82 2,76
2.®1+pusoarpun™ 3,43 3,85 2,36 2,24 3,04 3,21
3.®1 +dnaBobakTepun 3,26 3,78 2,37 2,32 3,15 3,20
4.N30P30K60- don 2 3,60 3,95 2,55 2,52 3,09 2,90
5.02+puzoarpun* 3,77 4,33 2,54 2,58 3,25 2,60
6.02+dpnaBodbakTepuH 4,00 4,22 2,45 2,59 3,23 3,11

e[IpumMeyaHue: B onbiTe HA CPeIHECYTJIHHHCTON MouBe - mramm 1217
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IIpy u3y4yeHUH NPOJYKTUBHOCTH SYMEHS B Pa3JMYHBIX MOYBEHHO-
KJIMMATHYECKUX YCJOBHUSX [OKA3aHO, YTO HHOKYJISALHS CEMsH INpernapataMu
puszochepHEIX TUa30TPo(OB BO BCeX ONBITAX MOBHIINANA XO3SHCTBEHHBIH BBI-
HOC a3oTa 1o cpaBHeHHIO0 ¢ PK-(oHOM B pe3ynbTaTe yBeNnHUYCHHsS yPOXKaHHOCTH
OCHOBHOH M MOOOYHOW MPOAYKIIMU U COACPKAHUSI B HEH 3TOro 3aeMeHTa (Tad.
3.5).

Taonuya 3.5. BeiHoc a30Ta ypoxaeM (3epHO+COJIOMa) SUMEHS B 3aBUCUMOCTHU
OT MHOKYJISILIMM Ha Pa3IMYHBIX THIAX MOYB, KI/Ta

MouBa, peruon Bapuant

PK PK + PK + | N1PK [N1PK +|N1PK + N2PK
PA db PA @b
JlepnoBo-nmoxsonucras  nmecuanas, 20.8 | 25.6 | 23.8 | 31.4 | 38.0 | 37.1 | 33.0
BpsiHckas 06.1.
JlepHOBO-TI0A30IMCTAS JICTKOCYT 56.7 | 849 | 76.0 | 738 | 98.2 | 91.6 | 89.4
auHucras, CMojeHcKas 001,
JlepHOBO-II0A30JIUCTAS JETKOCYT 25.6 - 336 | 361 . 46.0 | 56.7
aunucTas, Pecnybauka Mapuii Da
JlepHOBO-MOA30/IHCTAS CpeHe 404 | 59.8 | 57.0 | 738 | 101.9| 99.3 | 91.6
cyriunucras, HBaHoBckas 06.1.

JIepHOBO-NI0/30HCTasH TAAKEIO 245 | 28.7 | 32.8 | 344 | 38.7 | 409 | 47.1

cyriauHucrasi, MockoBckas 061,

TemHo-cepast fechas THKeN0 472 1575159551649 | - | 673
cyriuHucras, Psasanckas o6

Bhimenouenubiii uepnosem| 55.6 | 754 | 79.1 | 613 | 85.8 | 84.8 | 79.7
TSKeJOCYIIMHUCTDIH, Pecnybianka

MopaoBus

Tabnuya 3.6. VI3MeHeHNE BHIHOCA a30Ta C yPOXKAEM 3€PHA U COJIOMBI SSUMEHS [IPH
UCTIONB30BaHNN OaKTEPHANBHBIX IpenapaToB, % K GoHy

IMouBa, pernon Pusoarpun (PA) ®aasodaktepun (PB)
Ha QoHe Ha ¢oHne Ha ¢oHe Ha ¢oHe
PK NPK PK NPK
JlepnoBo-noa3oaucTas necyanas, bpsinckas 00.. 22 21 14 18
JlepHOBO-1I0/1301MCTasl JETKOCYTJIHHHCTAs, 50 33 34 24
CmosieHckast 00.1.
JlepHOBO-NO30/IMCTas JIETKOCYTIHHUCTAS, . . 31 27
Pecny6auka Mapuii Da
JlepHOBO-NO/30/IMCTAsl CPEeIHCCYTJIMHUCTAS, 48 38 41 34
HBanosckas 00.1.
JIepHOBO-NMO30JIMCTAsl THKCJIOCYIIHHUCTAS, 17 13 34 19
MockoBckasi 00.1.
TemHo-cepasi JlecHast TSAKeJOCYTJIMHHCTAS, 22 10 26
Psizanckas 00.1.
Brlme/104eHHbIH YepHO3eM TSKeJ0CYTJTHHHUCTBIH, 36 40 42 38
Pecny6iuxa Mopaosus
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Pu3oarpuH moBBIIIan BBIHOC a30Ta ¢ ypoxkaeM 0oJiee 3HAYMMO MPU HHO-
KyJSIUA CeMsH Ha (OHEe BHECEHHs a30THOTO yaoOpeHus B VIBaHOBCKOW U
CMmoneHckoit obaactax, ¢ 73,8 mo 98,2 xkr/ra u ¢ 73,8 no 101,9 xr/ra. Ilox neii-
CTBHEM OHOIIpenapaToB BO BCEX OINBITaX BO3pacTall BEIHOC a30Ta C ypoxkKaem
SYMEHsI, KOTOPBIH 10 pu3oarpuHy u3Mensuics oT 4.2 mo 28.2 kr/ra (10-50% x
¢dony), mo ¢paaBodbakrepuny - ot 3.0 qo 25.5kr/ra (14-42%) (tabn. 3.6).

[Ipr 060OIIEHHH NaHHBIX TOJIEBBIX OIBITOB PH30arpuH JAeiCTBOBal Ha
BEJIMYMHY a30THOTO0 MHJIEKCa HEOAHO3Ha4HO (Ta0in.3.7). B oTHenbHBIX OMBITax
oH nubo moBwImal, 100 CHUXKAJ ero. YCTaHOBJIEHO, 4TO 3 dexT dhmaBodakTe-
pHHA TaK)Ke BAaPbUPOBAIO MO OTAEIBHBIM OIBITAM.

Tabnuya 3.7. VI3MeHeHne a30THOTO MHAEKCA OT OMONpenapaToB U
MUHEPAIbHBIX YA0OpeHU

IMouBa, pernon Bapuant
PK PK + PA|PK + ®B| N1PK |N1PK + |N1PK +| N2PK
PA (23

JlepuoBo-noxsonmcras 0.68 | 0.67 | 0.66 | 0.68 | 0.66 | 0.68 | 0.66
necyaHasi, bpsiuckas 06.1.
JlepHoBo-nofsoncTas 0.67 | 0.68 | 0.68 | 0.66 | 0.69 | 0.67 | 0.65
JIEFKOCYIJIMHUCTAsA,
CmoJenckas 001
NepHopo-noazoancras 0.82 - 0.82 0.80 - 0.79 0.79
JIEFKOCYIJIMHUCTAsA,
Pecny6sinka Mapuii Da
NepuoBo-nozonucras 0.64 0.62 0.62 0.62 0.61 0.60 0.60
CpeHeCyTrJIMHHCTAS,

HBanoBckasi 00.1.
MepuoBo-moazonucras - ()75 0.80 0.75 0.74 0.78 0.74 0.76
JKeJIOCYTJIMHUCTAS,
MockoBckas 001
Temno-cepast ecHas 0.67 0.67 0.66 0.68 0.66 - 0.67
THKEJOCYTTHHUCTASA,
Pszanckas 006.1.
Bermenouenusrii uepnosem | ()75 0.71 0.72 0.73 0.72 0.73 0.71
TﬂmeJ’lOCyl'Jll/lHl/lCTblﬁ,
Pecny6iuka MopaoBus

B bpsanckoit u Pa3anckoil obmacTax mokaszaTenu a30THOTO MHJEKca Npak-
THYECKH HE M3MEHSJIUCh OT OMONpenapaToB M MUHEpaJbHBIX YIOOpPEHUH U CO-
craBuian  0.66-0.68. Pazmep azoTHOrO MHAeKca B OoJjblieil Mepe ompenessics
MOYBEHHO-KJIUMAaTUYCCKUMHU YCJIOBUAMHU IIPOBEACHUSA OIIBITA, YTO B LEJIOM CO-
OTBETCTBYeT OOIIMM 3aKOHOMEPHOCTAM ero usMeHeHui [Knummamesckuii,
1991].
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BbIHOC 3J€MEHTOB NHUTAHHUS C YPOKaeM 3€pHA M COJOMBI SIPOBOM MIue-
HHUbI Ha JCPHOBO-NOA30JIMCTOIl CPEIHECYIJIMHUCTOH I[OYBE B pe3ylbTaTe
YIY4YIOIEHUS yCJIOBHH MHUHEPAJbHOrO IMHUTAHUS 33 CUET BHECEHHS MHHEPAIbHBIX
yaoOpeHuH U MHOKYJISINY CeMsH OnonpenapaTaMy BO3pacTal BO BCE TOIBI UC-
cienoBanuil. [Ipu 3TOM B 3acyluiMBBEIe TOABl OH ObUT MUHMUMaJbHEIM. [Ipu BHe-
cennu N30 Ha ¢one P60K60 B cpenHeM 3a 4 rona BEIHOC 3€pPHOM a30Ta yBEJHU-
qyuicst Ha 6,5 kr/ra, ¢pocdopa Ha 2,1 kr/ra, kanus Ha 0,8 Kr/ra U comoMoit cooT-
BercTBeHHO Ha 1,2, 0,5, u 0,7 kr/ra. XapakTep BIUsAHHSA OHONpemapaToB Ha
BbIHOC dochopa W Kanus € ypokaeM OCHOBHOH M MOOOYHOH NMPOAYKUHMH Ha
Bcex (oHax muTaHus Obul OumM3kuM. B pesynpraTte mcmonb3oBaHus Ouomnpena-
patoB oH Bo3poc no ¢ocdopy Ha 2,3 -4,0 xr/ra u Ha 2,2-3,1 Kr/ra mo Kajiwuio.
Beinoc a3zora Ha ¢oHe 6e3 BHECCHHUS YyIOOpeHHI OT OMOMpPEnapaToB yBEITHYIHUII-
cs Ha 7,0-8,5 kr/ra, Ha pone P6OK60 na 7,5-8,5 kr/ra, na pone N30OP60K60 na
8,4-9,3 xr/ra (ta61.3.8). Ha ¢one 6e3 MuHepanbHbIX ynoOpeHHH (KOHTPOJIB)
MaKCHMaJlbHOE HCIIOJIb30BAHUE YCIOBHO OMOJIOIMYECKOro a30Ta HPOUCXOJIUIO
NP MHOKYJISIUH CEMEHHOTO Marepuana QuaBobakTepuHoM, Ha ¢poHax P60K60
n N30P60K60 cmecsio pu3oarpuHa u (QuaBoOakTepuHa B cooTHomeHnu 1:1.
MuHuManbHOE WCHOJB30BAHHE PACTEHHUSIMHU YCIOBHO OMOJIOTMYECKOTO a30Ta
Ha Bcex (QoHax yInoOPEHHOCTH IOJyYeHO IO PU30arpuHy. YBEIHYEHHE HAaKOI-
JIEHUs PACTCHUSMH YCJIOBHO OMOJIOTMYECKOTO a30Ta B pe3ysbTaTe MPUMEHEHUS
[IpenapaToB MPOUCXOAUIO, BEPOSATHO, Kak 3a c4eT PUKCALMH MHKPOOPTaHU3-
MaMH a30Ta, TaK U 3@ CYET YBEJIMYCHHMS MOTJIOUCHUS €ro PACTEHUSIMH BCIEACT-
BHE YCHJICHUS Pa3BUTHUS KOPHEBOHW CHCTEMbI, U HPOAYLHPOBAHHS MHKpOOpra-
HHA3MaMH (U3HOJIOTHUYECKN AKTHUBHBIX BENIECTB Pa3JIMUHBIX rpynn [Boakorow,
1997, KpaBuenko, 2000].

IIpu BHeceHUU Mmox SIPOBYIO MIICHHIY a30THOI'O yXOOpeHHS KO3(P(PUIHECHT
€ro MCIIOJIB30BAaHUS pacTeHUsIMHU coctaBmiI 26%. Ilpn npumeHenuu Ouomnpena-
paTtoB K03(p(GUIHMEHT HCIOJb30BAaHUI PACTEHHUSIMHU a30Ta ynoOpeHus (mpu pac-
getax Kk Gony PK) Bo3poc B 2 pasza u cocraBun 54-57%, Beimie OH ObUT U TIpU
pacuerax mo otHoumeHuo K oy PK+Ouomnpemapar. [ToBbimenue kod3dpduin-
€HTa HCHOJB30BAHUS PACTEHUSMHU a30Ta CBSA3aHO, BEPOSTHO, C JOMOJHHUTEIb-
HBIM BKJIFOYEHHEM OHOJOTHYECKOr0 a30Ta U YCHJICHHS HCIIOJNB30BaHUS €ro M3
nouBbl [CanbikoB, 1986, Bonkoron, 1997].

IIpu Buecenun N30 nHa ¢one POOK60 u MHOKYISAUMHE CEeMsH mpemapaTaMu
puzocdepHBIX Iua30TPOGOB INPOCIEIKUBACTCS HEKOTOPOE YBEIHYCHHE JOJIH
a3oTa B 3epHE OT 00I1Iero ero BeIHOCA ¢ ypoxkaeM Ha ¢poHe N30P60K60.

[Ipu wucnons3oBanuM OuompemapaToB Ha (oHax 0e3 ynoOpeHuit u
P60K60 mmeer mMecTo crnabast TeHOACHIUS YBEJIWYCHHS 3aTpaT a3oTa I MOJY-
yeHHus | T 3epHA ¢ COOTBETCTBYIOIIMM KOJIHUYECTBOM COJIOMBI.
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Tabnuya 3.8. Bnusaue npenapaToB puzocdepHbIX 11a30TpodoB Ha
UCIOJIb30BaHUE a30Ta sipoBoil nuenuneid. Cpenaunee 3a 4 rona

Beinoc ocHOBHOI U mo6ouHOI Ko3¢. uc- | N nomou-
BapI/IaHT npoaykuueii, Kr/ra 10JIb3. HlflvTe.l'lb-
N P,Os K,0 Uyn., % | HbIi, KI/ra
1. Be3 ynobpenuit 50,6 20,8 19,6 -
2. Pwusoarpun 57,6 23,3 22,2 7,0
3. ®naBobOakTepuH 59,1 23,5 22,3 8,5
4. 1/2 pusoarpun+1/2 57,8 23,4 22,3 7,2
¢bnaBoOakTepuH
5. P60K60 54,2 23,3 22,4 .
6. P60K60+pusoarpun 61,7 27,3 25,5 7,5
7. P60K60+ dnaBobOakTe- 62,3 26,6 24,6 8,1
puH
8. P60K60+1/2 pusoar- 63,0 27,0 24.8 8,8
puH + 1/2 ¢pnaBobakTe-
puH
9. N30P60K60 61,9 25,9 243 26" -
10.N30P60K60+ pu3zoar- 70,3 29,3 27,2 29%*/54" 8,4
pUH
11.N30P60K60+dnaso- 70,8 29,0 26,6 28/55" 8,9
OakTepuH
12.N30P60K60+1/2 puso- 71,2 29,1 27,2 20*151" 9,3
arput + Ve ¢naBobax-
TepUH
Hpumeuanne: " - k pony PK, * - k ¢pony PK + Gmonpenapar.

BriHOC a30Ta ¢ ypoxaeM O03MMOiM PJKH B CpeJHEM 3a 4YeThpe roja
yBenuuuics ¢ 47,9 no 74,8 xr/ra, ¢pocdopa ¢ 28 no 41,6 kr/ra u xanus ¢ 45,4
no 68,3 xr/ra (tabn. 3.9). M3MeHeHUe BBIHOCa CBS3aHO, B OCHOBHOM, C
Bo3pacTaHueM cOopa 3epHa U MOGOYHOW MPOAYKIHH M B MEHBLICH CTENEHH C
usMeHeHueM KkoHueHtpauuun NPK B ypoxkae. IlonoxurenbHoe BIHsAHUE Ha
BBIHOC ¢ ypoxaeM o3uMoil pxum NPK oxazama wuHOKynsuus ceMsH
pusoarpunom, ¢iaaBobakTepuHOM u uX cMecbio. Ha ¢one PK- ynoOpenuit
IOMOJHHUTENBLHBIH BBIHOC a3ora cocTaBui 6,7 - 8,6 xr/ra mnu 13 - 17%. Ha
¢one ¢ BHecenumeM N30P30K60, coorBercrBenno, 9,8 - 10,2 kr/ra uaun 17 -
18%. Bospacrtanue BBIHOCA a30Ta B PE3yJbTATe HHOKYJISALHH CEMsSH CBSA3aHO
KaK C BOBIICUCHHEM B arpoleH03 OHOJOTHYECKOTO a30Ta, (UKCUPOBAHHOTO
ACCOLMATUBHBIMM MHKPOOpPTaHM3MaMH, TaK M HCHOJb30BaHHUEM TMOYBEHHBIX
3aMmacoB 3TOTO JJIEMEHTA, a TAaK)XKe MOBBIIMICHUEM HCIOJb30BAaHHUS PACTCHUIMH
azora ynoOpenus. IlocieaHee NpeaNoOOKEHUE MOXKET OBITh MOITBEPKACHO
3HaYeHHEeM Kod((HuIHeHTa HCHOJb30BaHUsA a30Ta M3 ymobpenus (tabdmn. 3.9),
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HUS a30Ta U3 yaoOpenus (tabn. 3.9), KOTOPBIH B pe3ylnbTaTe MHOKYISIUU Ce-
MSH CYIIECTBEHHO BO3pacTal.

Tabnuya 3.9. Vicions30BaHUE 03UMON POXKBIO AJIEMEHTOB NMHUTAHUS B 3aBUCHMOCTH
OT npuMeHeHus: Ouonpenapatos. Cpennee 3a 4 roxa

BLINOC 3eDHOM I Jononnutenbnpiii Bbl- | Koddpdpuunenr
conomoﬁpxr/ra HOC 32 CUeT HHOKYJIsI- HCIO0Jb30BA-
B ’ MU, Kr/ra nust Uyn., %
apuaHt K oy
N | POs| K20 | N | P0s | K20 | “pe™ | Beoe
par
be3 ynobpenuit 47,9 | 28,0 |45,4
P45K60 - don 1 5L,y | 31,3 | 50,7 - - -
@1 + puzoarpun 58,6 | 35,0 | 56,1 6,7 3,7 5,4

@1 + pnaBobakTepun 59,6 | 35,6 | 56,7 7,7 4,3 6,0
@1 +pusoarp ,+dpnasod. | 60,5 | 35,0 | 554 8,6 3,7 4,7
N30P45K60 - don 2 57,2 | 32,5 | 534 - - - 18 -
®2 + puzoarpun 67,0 |37,8 | 61,3 9,8 5,3 7,9 50 28
®2 + pnaBobakTepuH 67,4 | 37,8 | 62,1 10,2 | 5,3 8,7 52 26
®d2+pusoarp.+daaBooK | 67,2 | 36,8 | 61,3 10,0 | 4,3 7,9 51 22
30P45K60+N30 BecHoii | 74,8 | 41,6 | 68,3 : : - 38

buonpenapatel Ha 000oux (OHAX YIOOPEHHOCTH CIOCOOCTBOBAIM YBEIHU-
YEeHHUIO BBIHOCA ¢ ypoxkaeMm (ochopa u kxanus. Pa3mepsl yBelMueHHs BHIHOCA
3J€MEHTOB IPHU HCIOJIb30BAHUU HM3ydaeMBbIX NpENapaToB OBIIU UICHTUUYHBIMU.

Kosdpduument wucnons3oBanusi azora ynpoOpeHuit k QocdopHo-
kanuiiHOMYy (oHY cocTaBuin 18%. JlomonHeHue OumomoTrMYecKoro (axTopa 3Ha-
YUTENIHHO HM3MEHHIO 3TOT KOdPGHUIUMEHT - OT AeHCTBUA pusoarpmHa, ¢iaaso-
0aKTepHHA M UX CMECH OH yBeaumuuics Oosee 2,5 pasa. [IpuMeHeHHE BeceHHEH
MOJKOPMKH O3UMOHM pXH a30THBIM ymoOpeHueMm Ha ¢poHe NPK ycrymamo meid-
CTBHUIO OMOJIOTHMYECKHX IIpenapaToB Ha 3TOT MOKa3aTelb, KO3(Q(HUIUEHT HcC-
MOJb30BaHUS a30Ta yAOOpeHHS B 3TOM cilydae ObLI BbIIIE JUIIb B 2 pasa.
Cpennuii 3a 4 roga kodpPUUHEHT UCMONB30BAHUA a30Ta YIO0OpEHHI MO OTHO-
meHU0 K GochopHO-KanTuHHOMY (HOHY U NPUMEHEHUIO OHMONpenapaToB Ha Ba-
puaHTe C puloarpuHoM coctaBuil 28%, Ha BapuaHTe C (aBOOAKTEpUHOM -
26%, Ha BapHaHTE CMECH JBYX IpemapaToB OblI emé MeHbIe - 22%.

IIpu wu3ydyeHuum OuomnpemapaToB B IOJEBOM OIBITE Ha JAEPHOBO-
c1a00Mog30IHCTONH CPEeIHECYNTIMHUCTON TOUYBE BBIHOC a30Ta C YPOXKAaeM 3epHa
W COJIOMBI 03UMOW mumenuueii usmensuicsa or 33 nmo 107 kr/ra (taba. 3.10).
MakcuManpHBI BBIHOC a30Ta ¢ ypokaeM moaydeH B 2001 r. npu ¢popmupoBa-
HHHM HauOONBIIETO yposkas 3€pHa W COJOMBI, a MUHUMaJIbHBIH B 1999 r.- mpu
NOJy4YEeHUN MUHHUMAJIBHOTO cOOpa 3¢pHA U COJIOMBI.
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Taonuya 3.10. BriHOC a30Ta, Gpochopa u Kaausg yporkaeM O3MMOH MIIEHHUIBI, KI/Ta.
Cpennee 3a 3 roza.

3epHo Conoma 3epHo+coiioma
Bay T N PTO, | K20 N PO, | KFI N PLO5
1.Be3 ynoGpennii 39 19 13 11 7 23 50 26 36
2.P45K60- dhon 1 41 20 14 12 9 26 53 29 40
3. ®1+puzoarpun 48 24 16 15 10 31 63 34 47
4.@1+prasodaxrepun 48 24 16 16 10 33 63 34 49
5.®1+pusoarpun+ 49 24 16 15 10 33 63 34 49
6.F00P45K60-don 2 47 23 16 16 10 32 63 33 48
7.@2+pusoarpun 54 26 18 20 12 35 74 38 53
8.M2-+(1aBoGaKTepHH 56 26 19 19 12 37 75 38 56
9.®2+pusoarpun+ 57 27 19 20 11 38 77 38 57
daaBobakTepun
10. N30P45K 60+ 63 28 20 26 13 40 89 41 60
N30 Becnoii

B cpexgmeMm 3a rojapl MCCIeZOBAaHUN BBIHOC a30Ta ypoXaeM O3MMOI me-
HHNBI B 3aBUCHMOCTH OT CTEICHHU ynoOpeHHocTH m3MmeHsuics ¢ 50 mo 89 kr/ra.
Hawnbonee 3Haunmo ObUIO AelicTBHE BO3pacTAlOMIMX J03 a30THOTO yIOOpeHwUs,
CBSI3aHHOE KaK C yBEJIHMYEHUEM ypojkas, TaK U BO3pacTaHHEM B 3€pHE U COJIOME
KOHI[EHTPAllUK a30Ta. BMecTe ¢ TeM, IpU HCIOIb30BAaHUHM a30THOTO YI00peHUS
CHMJKAJICSA a30THBIM MHIEKC, XapaKTEPHU3YIONUH JONI0 a3oTa 3epHa B o0mem
BeIHOCE. CBSI3aHO 3TO C T€M, UTO IPH BHECCHUH a30THOTO yJOOpEHHS yBeIHUU-
BAJINCh BEJIMYMHA YPOXKas COJIOMBI M cojepxaHue B Hel a3ora. IIpm mcmonsso-
BaHWHM OHWOIpPENapaToB B OTACIBHBIX CIy4yasX OTMEUEHa TEHJEHIHS YyBelHnde-
HUsl a30THOTO MHJEKCa, 9YTO MOXXHO PacCMaTpUBaTh KakK MOJOKHUTENbHBIH (aKT,
(tabm. 3.11).

B pesynprate BO3pacTaHUs HPOAYKTHBHOCTH O3MMOW HIICHHUIBI NMPH HC-
M0JIb30BaHUH OMOIpENnapaToB B ypoikae AOMOTHUTEILHO HakamiauBaimock 10-14
Kr/ra a3ora. DTOT a30T MOXET OBITh HCIIOJB30BAaH PACTEHHSIMH KaK 3a cUeT
a30T(UKCcAlMK MHKPOOpPraHW3MaMu u3 aTMoc(pepsl, TaK U YCHJEHHUS IOTJO-
IIEHUS €ro PACTEHHMSIMH M3 IOYBBI B PE3yJbTaTe MHOI'O(YHKIIMOHAIBHOTO BO3-
JNEHCTBHUSI MUKPOOPTAaHU3MOB, BXOJAAIIUX B COCTaB OMOIPENapaToB.

KosdppuuueHT mcnonp3oBaHus pacTeHUSIMH a30Ta U3 yHoOpeHHs 3aBUCEN
OT 1103 a30THOTO yJI0OpEeHHUs M HUCMOJb30BaHUs OuompemapaToB (tabm. 3.11).
IIpy BHeceHMM BeCEHHEH a30THOW MOAKOPMKHU HCIOJb30BaHME a30Ta O3UMOM
nmeHunnei ysennuusanaock ¢ 33 1o 60% wunm B 1Ba pasa.

IIpu nmpumeHenun GuompenapatoB Kod(PQUIMEHT UCMOIB30BAHUS a30Ta U3
yno6penus coctabui oT 70 1o 80%, 4TO MOKHO KOHCTATUPOBATh KaK yBeJIHUE-
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HHe B ABa u OoJyiee pasza mo cpaBHEHHIO ¢ GoHOM Oe3 Omompenapartos. Hambo-
Jee 3HAYMMO YBEJIHUYEHHE JTOr0 MOoKa3aTels MOJIydeHO NpH OMHAapHON HHOKY-
nAUMM pu3oarpuHoM U ¢QuaBobakTepuHoM. Mcmons3oBaHue a3oTa U3 ynobOpe-
HUil Ha QoHe ¢ mpuMeHeHHeM OuonpenapaToB cocTtaBuio oT 37 no 47%, 4To
Tak)Ke BBIIIE 1O CpaBHEHHUIO ¢ BapuaHToM N30P45K60.

BoiHoc docdopa ¢ yporkaeM 03MMOH IIICHHUIIBI, TaK K€ Kak U a30Ta, OIpe-
JeNsuics MNOTOAHBIMH YCJIOBHSMH BEreTallHOHHOTO MEpHOJa U IPUMCHCHUEM
ynobpenuit u GuonpenaparoB (tabu. 3.10). MakcumanbHBIH BBIHOC (ocdopa
ypoxaeMm o3uMoi mmeHunsl 0601 B 2001 1. (35-58 kr/ra) mpu moiay4YeHUH Hau-
OoiblIero ypoxas U3 BCeX roJoB OImbITa. Mcnoiab30BaHHE MOJA O3UMYIO MIIe-
HUIY a30THOTO yZ0OpeHus yBenuuuio BeiHOC (ocdopa ¢ ypoxaeMm 3epHa U CO-
aoMbl. Mcnonp30BaHMe AN MHOKYJNSALHMM NpenapaTtoB pu3oc(hepHbIX MUKPOOP-
TaHHU3MOB YBEJIUYHUIIO OTUYXKIECHHE C ypoxkaeMm ¢ochopa Ha 1-2 Kr/ra kKak Ha
¢doHe O6e3 BHECCHHS a30THOr0 yJOOpEHUs, TaK U IIPH €r0 UCIOJIB30BAHHH.

ITo cpaBrenmio ¢ ponamu PK n NPK OGuonpenapars cmocoGcTBOBanu He-
KOTOpPOMY YBEJIHYEHHIO n0iu ¢ochopa B 3epHE OT OOIIET0 ero HaKOIJIEHUS B
Macce OCHOBHOHM 1 mo06o4yHO# nponaykuuu (tabdn. 3.11).

BriHOC Kanus ¢ ypokaeM O3MMOH NIIEHHIBI, KaK M JAPYTHX DJIEMEHTOB MH-
HEpalbHOr'0 NMHUTAHHUS, 3aBHCEN OT BEJIUYHMHBI ypOXXKas U HNPUMEHSEMBIX CPEJICTB
unteHcupukanuu. OH yBenunuuBancs ¢ 36 mo 60 kr/ra 3a cuer ynoOpeHUd u
6uonpenaparos (tabmn. 3.10). Buecenue ¢ochopHo-kanmuiiHOTO ya00peHUH MO-
BBICHJIO BBIHOC KaJHs C ypo)kaeM Ha 4 Kr/ra, 3a cyeT mMpHUMEHEHHEe Omompenapa-
TOB Ha 3TOM (OHE BBIHOC KaJus yBeau4uics Ha 7-9 kr/ra (tabn. 3.11). Ilpu uc-
MOJIB30BAHUU a30THOTO ynoOpeHus BEIHOC Kanus gocTtur 49 u 60 kr/ra. Ha ¢one
MOJIHOTO MHHEPAJIbHOTO YNOOpEeHHs] WHOKYJSANHS CeMsSH OuompemapaTtamMu II0-
BBICHJIA BBIHOC Kalus ¢ ypoxkaeMm 10 53-57 kr/ra wiu Ha 5-9 kr/ra. be3 BHeceHus
a30THBIX ynoOpenuit Ha ¢poHe PK GuompemapaTsl HECKOJIbKO CHHU3HIM JOJIO Ka-
IUs B 3€pHE OT OOIIEro HAKOIJIEHHS €r0 B ypokae, Ha (OHE IOJIHOTO MHHE-
paTbHOTO yAOOpEeHHs 3TO OBIIO BHIPAXKEHO B MEHBIIECH CTEHCHH.

Buecenne a30THOTro yJo0peHUsI B BO3PACTAIONIUX J03aX YBEIHUYUIO HOP-
MaTuBbl 3aTpaT N ais moinydeHus lu 3epHa Ha 6 u 26%. [IpumMeHeHHe HHOKY-
asuuu Ha ¢poHe PK-ynobpenuit yBennunno Ha 7% HOpPMAaTHUB 3aTpat a3oTa, 4TO
OBIJIO PAaBHOLICHHO BHECEHHIO a30THOro yaobOpenus B nose 30 kr/ra. Ha done ¢
BHECEHHUEM a30THOTO yAOOpeHHs 3TO yBenuueHue coctaBuiao 13%, dto cyme-
CTBEHHO MEHbIIE, YeM OT BHECEHHUS a30THOTO ynoOpeHnus B no3e 60 kr/ra.

3atpatsl ¢ochopa npu BHeceHuun PK-ynobpenwmit Bospacramu ¢ 1,21 mo
1,28 kr/u, MHOKYNSAIUs CEeMsH OuompenaparaMd Ha 3ToM ¢oHe obecmedmia
cnabylo TEHJEHIUIO MOBBIIIEHHUS 3Toro mokasarens. Ha ¢oHe ¢ BHeceHueM
[OJIHOTO MMHEPAJIbHOr0 yAOOPEHHs HE YCTAaHOBJIGHO BJIHSHUA OHONpenapaToB
Ha Guonoruyeckre HOpMaTUBHI 3aTpat Gocdopa ans monydenus | u 3epna.
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3aTpaThl Kauus A MOJdydeHUs 1 I 3epHa C COOTBETCTBYIOMIMM KOJIHYE-
CTBOM COJIOMBI BO3pAacTajld IIPH BHECEHUH IOJA MO 03uMyl nmenuny PK-
ynob6penuit ¢ 1,67 no 1,80 xr/u. UHOKynAuus ceMsH ¢paaBoOAKTEPHHOM U CMe-
Chl0 pHu30arpuHa M (uaBoOakTepHHA HECKOJBKO YBEIMYMBaJa 3aTPaThl Kajusd
kak Ha ¢poHe PK, tax u Ha ¢pone NPK.

Taonuya 3.11. BiausHue MUHEpaTbHBIX YAOOpEHU 1 OHompenapaToB Ha (-
(EKTUBHOCTD UCIOJIH30BAHUS O3UMOI MIICHUIICH 2IEMEHTOM MHHEPAIbHOTO IHTa-
Hus. CpenHee 3a Tpu roja

Jloasi BbIHOCA Jonoauurtenbublit Bol- | Kodpdunuent
Asor 3epHOM HOC 32 CYeT HHOKYJIS- HCI0J1b30Ba-
BapI/IaHT HB LHH, KI/Ta nus Nya.,, %
HHIEKC K ¢o- | K dony
PiO; | k0 N | PiOs| k0 | ®WPK | PK+on
onpena
—t par
1.be3 ynobpenuit 0,78 | 0,73 | 0,36
2.P45K60- ¢ou 1 0,77 | 0,69 | 035 | - . .
3. ®1+pusoarpux 0,76 | 0,71 | 0,34 10 1 7

O

4.® 1 +¢pnasodakrepun | 0,76 | 0,71 | 0,33 10 1
5.®1 +puzoarpua+ 0,78 | 0,71 | 0,33 10 1 9

¢dnaBobakTepuH
6.N3 0P45K60-don 2 0,75 | 0,70 | 0,33 - - - 33 -
7.02+puzoarpun 0,73 | 0,68 | 0,34 11 2 5 70 37
8.d2+dnasobaxrepun | 0,75 | 0,68 | 0,34 12 2 8 73 40
9.®D2+puzoarpuH+ 0,74 | 0,71 | 0,33 14 1 9 80 47
(maBobakTepHH
10. N30P45K60+ 0,71 | 0,68 | 0,33 - - - 60

N30 Becnoit

Ha nepHoBO-moA301HMCTONH JerkocyrnuHucToit mouBe CMoONEHCKO# 00-
JacTH IPU BBIPAIIMBAHUHM O3MMON IIICHHUIBI BBIHOC a30Ta C YpOXKaeM 3epHa U
COJIOMBI 32 CYET HMHOKYJISAIMHM Bo3pacTall Ha (oHe 0e3 BHECEHHS a30THOIO
ynoopenus Ha 13-21 k/ra, Ha ¢doHe c ero BHeceHmeM Ha 10-20 kr/ra (Tadum.
3.12). Ha oboux ¢onax ymoOpeHHOCTH HaumOoIbllee YBEIWYCHHS HAKOILICHUS
a30Ta B ypo)kae O3WMOM IIICHHUIBI MPOUCXOIMIO OT OHOINpenapaTta pu3oarpHH.
JelicTBue OMHApPHOW MHOKYJSIMH PU30arpHHOM U (raBoOakTEepMHOM yCTyIa-
JO pU30aruHy, HO IPEBBIIANIO BIUAHUE OAHOrO (IaBOOAKTEpHHA, 4TO, BO3-
MOJKHO, CBSI3aHO C OCOOCHHOCTSIMH BO3ACHCTBHS HA PAacCTEHUS MHUKPOOPTaHHU3-
MOB, BXOJSIIUX B cOCTaB OuomnpenapaToB. JleiicTBHE UX OTPAa3HIOCH M HA Iepe-
pacupeleIeHHH a30Ta MEKAY BEreTaTHBHBIMH M TE€HEPAaTHBHBIMH OpraHaMH
03MMOH HImeHuIsl. Tak, 3HaUeHHE a30THOTO MHAEKCAa MMENo TeHACHIUIO K BO3-
pacTaHHWIO NpH MOCEBE MHOKYJIMpOBaHHEIMH ceMeHamu Ha PK-done, Ha ¢done
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MOJTHOTO MUHEPAJIbHOTO yNOOPEHHS MOJOXKUTEIbHO NeHCTBOBAIN PU30arpuH U
COBMECTHas MHOKYJNALMA AByMs Ouompenaparamu. IIpu 3TtoMm cienyeT oTme-
THTB, YTO B PE3ylIbTaTe BHECEHHS a30THOTO yJOOpEHHs CHUXKAmach OIS a30Ta
3epHa OT 00IIero ero HaKOIJIEHUS B ypoOiKae.

BuomnpenapaTsl cymecTBEHHO YyBETHYIJIH KOI(P(OHUIHEHT HCIOIb30BAHUS
pacTeHUsIMH a30Ta M3 YJOOpEHHH, NMPU ITOM JIydlle IeHCTBOBAaJN PU30arpuH
(tabun. 3.12).

Tabnuya 3.12. Vcnonb3oBaHue a30Ta 03UMOIl MIIEHUNEH HAa JEPHOBO-IOA30IUCTON
nerkocyrinuHucTol nouse Cmosenckoi obn. Cpeanee 3a 3 roaa

BbiHOC ypoikaem Kosdduuuenrt uc-
3epHa M COJIOMBI, M0JIb30BAHUS H3
Kr/ra A30T- nobpenusi, %
Bapuant 32 cYeT | HbIi K q)yonyp K ¢ony
HHOKY- HH- PK PK+6unonp
BCEro | Isimum | JeKc enapar
1. P60K90 - don 1 55,6 - 0,65
2. ® 1 + puzoarpux 76,2 20,6 | 0,68
3. @ 1 + pnaBobakTepuH 68,5 129 | 0,67
4. @ 1+/2pusoarput’/2 pnasodakt. | 73,6 | 180 | 0,67
5. N30P65K90 - ¢on 2 72,9 - 0,64 57
6. @ 2 + puzoarpun 91,9 19,3 | 0,68 121 52
7. ® 2 + pnaBobakTeprH 82,4 9,8 0,64 89 46
8. @ 2+'/4pusoarpun+/2¢nasobakt. | 84,1 11,5 | 0,68 95 35
9. N60P60K90 88,4 - 0,63 55

B omnbeiTe Ha AEpPHOBO-CIA0OMON30JUCTON CPEIHECYIIMHCTOH IOYBE BEI-
HOC a30Ta C ypO’kaeM 3epHa M COJOMBI 03UMOI0 TPHTHKAJE B CPEJHEM 3a Io-
Ibl MCCIIEIOBAHHMH NPU BHECEHHH MHUHEPAIbHBIX YIOOPEHUU U HCIIOJIb30BAaHUU
ouonpenapatoB usMmensuics ot 58 mo 90 kxr/ra (tabn. 3.13). HaubGonee 3Haum-
MO€ YBENIHYEHHE BBIHOCA 3TOTO 3JE€MEHTA MOJyYEHO NMPH BHECEHHH MO KyJb-
Typy a30THOTO yAO0OpeHHs, MOCKONIbKY OT a30Ta BO3pAacTalll ypoxkail m couxep-
XKaHHE B HEM a30Ta.

3a cueT MHOKYJSIUU CeMsH OuompenapaTaMy JONOJTHHUTEIBHBIH BBIHOC
azora Ha ¢pone PK cocraBun 12 kr/ra unn 19%, 4TO NpakTHYECKH PABHOLCHHO
BHECECHHUIO a30THOro yaoOpenus B no3e 30 kr/ra. Ha ¢oHe ¢ BHECEHHEM HOJIHO-
r0 MHUHEPaIbHOTO yHOOpeHHus 3a c4eT OMOmpenapaToB BHIHOC a30Ta C ypoxkKaeM
yBenuumics Ha 15-18 kxr/ra wnu B cpegneM Ha 23%, 3a cueT BHECEHHUS a30THOTO
ynoGpenns B no3e 60 Kr/ra BBIHOC 3TOTO 3JIEMEHTA C YpO’KaeM OCHOBHOH M IIO-
0OYHOH MpoAyKIMU BO3poc Ha 17 kr/ra miau Ha 24%, TO €CTh UCIIOIb30BAHHE
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OuomnpenapatoB Ha (OHE C BHECEHHEM a30THOTO yAOOpeHUs JKBUBAJICHTHO
npuMeHeHuo N60.

Kos¢pdunuent ucrnonp3oBanust a30THOTO yIOOpEeHHUs ¢ BO3pacTaHUEM 103
yBenuguincs ¢ 27 go 42%. IlpumeHenne OuompenapaToB MOBBICUIIO €ro 10 77-
87% mo ornomenuio k ¢pony PK. Ha ¢ome PK+Omompemapar kosddumnuent
HCIIONB30BAaHUS a30Ta ObLT paBeH 37-47%.

IIpuMeHeHne OuompenapaToB ciabo OTPa3sMIOCh Ha 3HAYEHHH a30THOTO
HWHJEeKca, KOTOpbIH u3meHsics ot 0,76 mo 0,72 (tabn. 3.14). Ha done ¢ BHece-
HueMm PK-ynoOpeHunii MHOKYJISTHTH He U3MEHSUIM JOJIO a30Ta 3epHa OT 00IIero
BBIHOCA €ro ypoxkaeMm, B To BpeMms kak Ha NPK d¢one ormeueno ero cmaboe
CHIDKEHHE.

BeiHoc ¢docdopa ¢ ypoxaeM 03MMOr0 TPHUTHKANE, 3a CYET MCIOIb30BAHUS
MHHEpaNbHBIX YJO0OpeHUil n OwonpemapaToB, B pe3ylbTaTe yBEIWUCHHUS IIPO-
IYKTUBHOCTH BO3poc ¢ 30 no 45 kr/ra (ta6n. 3.13). UHOKyAALKMSA CEMSH O3UMTIO
TpUTKaJe BCEMHU HCCIENyeMbIMU OHompenapaTaMy yBelnduia BeIHOC (ocdopa
Ha 7-8 kr/ra Ha ¢one PK u na 6-8 kr/ra ¢oHe mojaHoro MuHepaibHOro yapobpe-
HUS. YBenudeHue BbIHOCA (ocdopa, MONTYYCHHOES 32 CUET MHOKYJSALHUH CEeMSH
OuomnpenapaTaMi 3HAYMTEJIBHO BbIIIE AHAJOTHYHOTO IMOKa3aTens MO CpaBHe-
HUIO C O3UMOW IMIIEHHLEH, YTO, MO-BUAMMOMY, CBSI3aHO C OMOJOTHYECKUMH
0COOEHHOCTSIMH O3MMOTO TPHUTHKAaJle, CIIOCOOHOr0 Hmoxa JAeicTBHeM Omompemna-
paToB CyIIECTBEHHO YBEJIMYMBATH BBIHOC (ocdopa.

Taonuya 3.13. BeiHOC 37I€MEHTOB NUTAHU C ypOXKAEM O3MMOTO TPHUTHKAIE,
kr/ra. Cpennee 3a 2 roja

3epHo Conoma 3epHo+comoma

Bapuant N | PIOS| K20 | N |P.O5; | K20 N | Plos | K:0

1.be3 ynoOpenwmit 44 18 18 15 12 | 30 | 58 | 30 | 48

2.P45K60- don 1 48 | 20 19 | 16 12 | 36 | 64 | 32 | 55

3. ®1+pusoarpux 57 | 24 | 22 19 15 40 | 76 | 39 | 61

4.® 1 +¢dnaBobakrepun| 56 | 24 | 22 | 20 16 | 40 | 76 | 39 | 62

5.®1 +puzoarpus+ 56 | 24 | 22 | 20 16 | 40 | 76 | 40 | 62
(hnaBoOakTepHH

6.100P45K60-¢don 2 56 | 23 | 23 18 14 | 41 72 | 37 | 64

7.02+puzoarpur 65 | 26 | 25 | 22 16 | 53 88 | 43 78

8 ,02+dnaBobakrepun | 65 | 27 | 26 | 22 16 | 52 | 87 | 44 | 78

9.®2+pusoarpua+ 67 | 28 | 26 | 23 18 | 54 | 90 | 45 | 79
(maBoOakTepuH

10. N30P45K60+ 64 | 26 | 26 | 25 17 | 54 | 89 | 44 | 80

N30 BecHoi
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I[lon nmeiicTBMEM MUHEpPATBHBIX yOOOpeHHWIl W OMOMpenapaToB BBIHOC Ka-
U C ypoXaeM 03MMOTO TPUTHKale B CPEJHEM 3a IOABI HCCIENOBAHUH YBEIH-
ymics ¢ 48 no 80 kr/ra (tabn. 3.13). 3a cyeT MHOKYJSIIMHU CEMSH 3TO yBeJIHYe-
Hue coctaBuio Ha PK-pone 6-7 xr/ra m 14-15 kr/ra Ha QoHe MOIHOrO MHUHE-
panpHOro ynoOpenus (tabn. 3.14). OT ucmnonb30BaHUS a30THOrO yJOOpEHHUS B
no3e 30 Kr/ra JONOJHUTENbHBIA BBIHOC KaJHs ¢ ypoykaeM cocTaBui 9 kr/ra u 16
Kr/Ta.

3a cueT MHOKYIANHMH CEMSH 03MMOT0 TPUTHKale OHOmpenapaTaMu Bo3pac-
TaeT BBIHOC KU C ypO)KaeM >KBUBAJICEHTHO BHECEHHIO a30THOTO yJAOOpeHHsS B
no3e 30 kr/ra. Ilpm sTom OwmompemapaTsl obecneyunu ciadyro TEHICHIUIO
CHIJKEHHS JOKaJU3alluy Kajus B 3epHE OT O0Iero ero HakKOIUICHHS B ypoOiKae
(tabn. 3.14).

Taonuya 3.14. BausiHue MUHEPaNbHBIX yIOOpeHUI U OnMonmpenapatoB Ha 3¢-
(I)GKTPIBHOCT]) HUCIIOJIb30BAHUA O3UMOTO TPUTHUKAJIC DJIEMCHTOM MHHEPAJIBHOI'O ITUTa-
nus. Cpennee 3a J1Ba roja

Jloasi BbIHOCA JlonoaHuTe N bHBIH Kosdppunnent
BapHaHT A3or- 3€pHOM OT BbBIHOC 32 CYET HHO- HCIMOJIb30BA-
HBII odmero KYJISIUHU, Kr/Ta st N yn.,, %
HH- K K dony
IeKC PIOs K0 N D205 K20 q};:ll:y (11)111<p+e?12
par
1 .be3 ynobpennit 0,76 | 0,60 | 0,38
2.P45K60- don 1 0,75 | 0,63 | 0,35 - - -
3. ®1+pusoarpun 0,75 | 0,62 | 0,36 | 12 7 6
4.®1+¢pnaobakrepun | 0,74 | 0,62 | 0,35 12 7 7
5.®1+puzoarpun+ 0,74 | 0,60 | 0,35 12 8 7
¢naBobGakTepuH
6.N3 0P45K60-tdhon 2 0,78 | 0,74 | 0,36 - - - 27 -
7.02+puzoarpux 0,74 | 0,60 | 0,32 16 6 14 80 40
8 ,02+¢pnasobakrepun | 0,75 | 0,61 | 0,33 15 7 14 77 37
9.02+puzoarpun+ 0,74 | 0,62 | 0,33 18 8 15 87 47
¢naBobGakTepuH
10. N30P45K 60+ 0,72 | 0,70 | 0,33 - - - 42
N30 BecHoii

buonorunyeckue 3atpaThl a3oTa Ha mojydyeHue | Il 3epHa 0O3UMOTO TPHUTHU-
Kalle ¢ COOTBETCTBYIOIIMM KOJHUYECTBOM COJIOMBI BO3pAacTalld 32 CUET BHECEHUS
a3oTHOTO ynoopeHus ¢ 2,94 kr no 3,01 u 3,37 kr. DTO CBsA3aHO C YBEIHYCHUEM
KOHIEHTPALlMHU 3TOTO 3JIEMEHTAa B OCHOBHOW M M000YHO# mpoayknuu. Ha done
PK wHOKynAIMH ceMsSH BCEMH H3y4YaeMbIMU OWOINpemapaTaMd IMOBBICHIA 3a-
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TpaThl a30Ta Ha moiydeHune 1 Il 3epHa B cpegHeM Ha 5%, a Ha (oHE MOIHOTO
MHUHEpaJIbHOro ynoOpenus- Ha 7%.

Ha ¢one PK-ynobpenuit Ouonpemnaparsl o0ecmeduiIn TEHACHIHUIO YBEIH-
yeHus Ononmoruueckux 3arpat gocdopa (7%) nnst popmuposanus 1 11 3epHa, Ha
(oHE MOTHOTO MUHEPAIBHOTO YOOOPEHHUS 3TO HE yCTAHOBICHO.

Buonornueckue 3aTpaTsl Kanus Ha MOXydeHHe | I 3epHA 03MMOTO TPHUTH-
KaJId B pe3yibTaTe HCIIOJIb30BaHUs MHOKYJSHTOB MMEIH TEHACHIHIO K BO3pac-
TaHU®o (B cpenHeM Ha 7%) Ha (OHE MOJTHOTO MHUHEPAJIBLHOTO YA0OpeHUS.

PacTeHuss MCHONB3YIOT KaK BHECEHHBIH C YIOOpEHHSIMH, TaKk U COJepxKa-
muiics B mouyBe a3zoT. IIpm 3ToM (akTHUecKkne pa3Mepbl BBHIHOCA PAaCTEHHIMHU
MOYBEHHOT'0 a30Ta MOT'YT OBITh BBIIIC, YEM a30Ta yAOOpCHHUI, B TOM YHCIIE H 3a
CYeT TaK Ha3bIBaeMoro "skcrpa" - a30Ta, MOSBJICHHE KOTOPOro 0OYCIOBIEHO
BHeceHUEM ynoOpeHwuil. [loaToMy cocTosiHHE a30THOTO NMHUTAHUS PACTEHUH Ie-
1ecoo0pa3HO XapaKTEepHU30BaTh IIOKa3aTeleM, AAIOMUM CYMMapHyI0 OLEHKY
noTpebyeHns Kak a30Ta ygoOpeHus, Tak U "IKcTpa" - a30Ta MOYBHl - KOIPdu-
nueHToM moriomenus aszora (KIIM), mpu 3TOM CpaBHEHHE IIPOBOIUTCA HE C
abconoTHBIM KoHTposieM, a ¢poHoM PK [CokonoB, CemenoB, 1994; CemeHOB,
1999]. KIIn xapakTepu3yeT 3G PpeKTUBHOCTb MOTPEOICHNUS PACTCHUSIMH 3a11acoB
MHHEPAJIBHOTO a30Ta, copMUpOBaHHOTO U3 ynobOpenus u "skcrpa'-azora [Ce-
MeHoB, 1999].

B moneBom ombiTe He3aBHCHMO OT (pOHA BHECEHHS a30THOTO yHoOpeHHH,
MakcuManpHble 3HadeHus1 KIIk y mmeHuns nomydeHs! B MOHOIOCEBe 0e3 MHO-
Kyasinuu ceMmsH (66.9%), y ropoxa - B MOHOIIOCEBa C MHOKYJsIHEHl pu30TOp-
¢unoMm (29.9%). VHokynsuus ceMsH MOHOIIOCEBOB COOTBETCTBYIOIIMMH OHO-
npenapataMu CHIXajla Ko3(Q(HUUMEHT NOrJIOIIeHHus a30Ta y 3/1aKOBOW KYJIbTY-
pel B 1.2, a y 6000Boif - moBpimana B 1.6 paza. B cmemannsix moceBax Klly
pacTeHHSMH IOJNy4YeH HIDKE, 4eM B MOHOIoceBe mmreHunsl Ha 11.9...56.0% u Ha
- 4.1...10.0% ropoxa. MckirodueHne COCTaBIAI CMEIIAHHBIH MOoceB 0e3 HMHOKY-
msiuuy, rae Kny nmenuneit u ropoxom Ha 13% Brilie, 4eM B MOHOIIOCEBE IO-
poxa ¢ 06paboTKo#l ceMsiH OuompenapaToM. MHOKyIsAHS CEeMSH KOMIOHCHTOB
cmecu cHmkaetT KII pactenusmu obeux kyapTyp Ha 17.1...32.0% (tabn. 3.15).

Jlns OLEHKM CTENEeHH YyCBOCHHS a30Ta HCIOJB3YIOT Tak)Ke IOKa3aTenb -
¢usnonornueckas >¢pdexruBHOCTE" (PDy), KoTOpHIT mpencrasmseTr coboit
oIUIaTy NOTPEeOIEHHOr0 PacTeHHsIMH a30Ta ynoOpeHui u "skcTpa"-a30Ta MOUBHI
npubaBKkoit ypoxas ocHOBHO# npoaykuuu [Cemenos, 1999].

C moBBIIIEHHEM YPOBHS a30THOTO NHTAHHS PAacTEHHH B pe3ylbTaTe BHE-
CEHUs aMMHAYHOI CEeNUTPHl HE3aBHCHMMO OT MHOKYJSILUHM M BHUJAA IOCEBAa OKYy-
MaeMOCTh MOTPeOICHHOTO a30Ta Bo3pacTaia (Tabm. 3.15).

HNHoxynsanus ceMsH MOHOIOCEBa ApoBoil mmeHunsl cHuxaiza ®3H B 1.5,
a y ropoxa - noBbimajia ee B 1.8 paza. B cMmemanHnbix noceBax @Dy M3ydaeMbIx
KyJbTYyp BbBIIIEC, Y€EM B HMX MOHOIIOCEBaXx. I/IHOKyHﬂLlI/IH CEMAH KOMIIOHCHTOB
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cMmecu yBenuuupana ®Opl 0 CpaBHEHHMIO C BapUaHTOM CMEIIAHHOIO IIOCEBa
6e3 nHokynsauuu Ha 0.3...29.2 xr. Caenyer OTMETUTh, YTO B CMEIIAHHOM IOCe-
BE C HHOKYyJIsAOHEH ceMsH spoBoi mmeHWIb Ha ¢Gone N30 um ¢ mMHOKymsAuuei
ceMsH ropoxa Ha poHe N60 Db HUKeE, YeM B CMEIIaHHOM MoceBe 0e3 HHOKY-
nauuu. MakcuManbHOoe 3HaueHue DDy MONIyuYeHO B CMEIIAaHHOM IOCEBE IpHU
HHOKYIIAIIMN CeMsH 000MX KOMIOHEHTOB COOTBETCTBYIONIUMHU OMoIpemapara-
mu (42.1kr).

Taonuya 3.15. DpPeKTUBHOCTH MCIIOJIB30BAHUS PACTEHUSIMH a30Ta yAOOpeHHS,
%. Cpennee 3a 3 rona

dusznoaornye- Arpoxumuye-
Kos>ppuuuenr ckas 3¢ dex- ckast dpdex-
MOTrJIOMEeHU sl THBHOCTb a30- | THBHOCTBH N, Kr
Bapunanrt asora (KIIm), Ta, Kr 3epHa / 3epHa /1 Kkr
% Kr a30Ta yno6- | asora ymodpe-
penust HUs
N30 | N60 | N30 | N60 | N30 | N60
Murennua 78.1 | 55.8 9.8 11.0 7.7 6.2
Murennna + PA 69.6 | 40.0 3.8 9.6 2.7 3.8
Topox 172 | 19.2 5.7 7.4 1.0 1.4
Fopox + PT 41.9 | 18.0 7.7 16.2 32 2.9
Mmenuna + Topox 38.8 | 47.0 | 149 10.8 3.1 3.5
(IImenunua + PA) + I'opox 332 | 183 0.6 31.5 3.0 2.8
Muwennua + (Fopox + PT) 133 | 194 | 156 | 10.7 1.4 5.0
(Mmennua+PA) + (FCopox+PT) | 5.0 169 | 36.6 | 47.5 3.2 3.0

OCHOBHBIM CpEJICTBOM ONTHMH3AaIlMd MHHEPAJbHOI0 IHTAHHUS pacTeHUH,
MOJIy4YeHHs ONTHUMAIBHBIX ypOXaeB XOPOLIEro KauyecTBa, a TaKXKe COKPAIlCHHS
OMOJOrMYECKUX 3aTpaT 3JEMEHTOB MUTAHUA U3 YIOOPEHUH M MOUBHI SIBISETCS
co3JaHue AJI PACTCHUH ONTHMAJbHBIX NMOYBEHHBIX YCJIOBUH M pEryjlupOBaHHE
YPOBHS MHHEpAJIbHOTO MHUTaHUA. YeM Jydlle pacTEeHHSAMH HCIOJB3YETCs a30T
U3 yIOOpeHHs M aKTHBHEE yCBAHUBAIOT MOTJIOMIEHHOE KOJHYECTBO, TEM BbIIIE
ero arpoxumuyeckas 3(Q(EKTHBHOCTh HWJIH OKYNaeMOCTh BHECEHHOTO a30Ta
ynobpenus npubaBkoi yposkas ocHoBHOH mponyknuu (A3y) [Coxonos, Ceme-
HoB, 1994; Cemenos, 1999].

BrisBneno (tabn. 3.16)" uyTo ¢ BO3pacTaHHMEM 103 a30THBIX YIOOpeHHH
HE3aBUCHMO OT MHOKYJSILMU CeMsSH U BHAA MOCEBA MPOMCXOAMIO yBEIHYCHHE
BennunHBl ADu. UWHOKyNSIIUsS ceMsH MOHONOCEBAa NIIEHHIB pPH30arpHHOM
cHmkana A3y B 2.1 pa3a, a MOHOIIOCEBa ropoxa PH30TOPOUHOM YBEJIHUHBAIA
ee B 2.6 paza. B cmemanHbIXx moceBax A3y HHMXKE, YeM B MOHOIIOCEBE IIIEHH-
Obl, HO BBIILIC, YEM B OJHOBHUJIOBOM IIOCEBE ropoxa. I/IHOKyJ’lﬂLlI/Iﬂ CEMsIH KOM-
[OHEHTOB CMECH MPHBOJMIA K CHH)XEHHIO A3y 32 UCKIIOYCHHEM CMEIIaHHOTO
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moceBa ¢ MHOKYJISAIMUeH ceMsH ropoxa ¢oHe Neo, rae OTMEUYEHO YBEIHYCHHE
A3y B 1.4 pa3a mo cpaBHEHHIO C BapHaHTOM CMEHIAaHHOTO MoceBa 0e3 HHOKY-
JSIHH.

IIpu pacuete sddexTuBHOCTH Hcnosb3oBaHus azora O.M. I'am3ukoBoit
(1994) npeanoxen mokazatenab: "CHUHTE3UPOBAHO CYXOTO BEIIECTBA HA CJUHU-
1y noryuoueHHoro azora" (cuures, c. B./Ir.N). C Bo3pacToM pacTeHu#l usyvae-
MBIX KyIbTyp HE3aBHCHMO OT HHOKYISLHH M BHJA ITOCEBA pa3Mephl MOKa3aTelNs
"cuHTe3, c. B./Ir.N" Bo3pactanu (tadn. 3.16). Cieqyer oTMETUTH, YTO Y TOpOXa
U TMIIEeHWIB HaubOoiblras BEIWYMHA ATOTO IIOKa3aTellss OTMEYeHa IO BEIHYHHE
"cuHTe3, C. B. cosoMbl / Ir.N.". HOKyIsAIHS CeMsAH SPOBOH NMIIEHUIBI, HE3aBU-
CHMO OT YPOBHS a30THOTO NMHUTaHHs, BO Bce (a3bl BereTallMy CHUXKajua BEIUYH-
Hy JaHHOro mokasarteis. IIpu ee BBIpAalIMBaHMU B CMELIAHHBIX MOCEBax IO
CPaBHEHHIO C MOHOIIOCEBAMHU CHMJKaJIaCh BEJIMYMHA IOKa3zaTeds '"CHHTE3, C.
B./Ir.N" Bo Bce (ha3pl Beretanuu u B MOJHYIO CIIEIOCTH 3€pHA.

Taonuya 3.16. Tlokazatens "CHHTE3UPOBAHO CyXOTO BENIECTBA HA €IMHHUILY IIOTJIO-
nienHoro asora'", r ¢.B./1r a3oTa, cpennee 3a 1998...2000 rr.

®da3za Bereramuu IlomHas cneaocTh
Ne Bapuant IMuieHua
KylIeHue TpyOKO nBeTeHne 3epHO coaoma
BaHHe
1. |IT 26.9 37.2 57.1 36.4 180.1
2. |I1+PA 25.6 35.7 56.6 35.7 138.7
5. |[I+T 24.4 33.8 51.1 32.5 137.7
6. |IT+PA)+T 24.8 34.5 49.7 33.5 145.5
7. |II + (T +PT) 24.8 335 52.5 324 178.0
8. |(I+PA) + (I + PT) 24.2 34.2 48.7 32.5 153.2
I'opox
BeTBJIe | OyTOHM3a- | IBETeHHe 3epHO coJjioma
HHeEe nus
3.|T 25.5 28.2 36.4 269 92.9
4. |T' +PT 25.4 29.5 38.9 27.6 106.2
5. |II+T 26.2 29.9 37.7 26.6 75.7
6. |[(IT+PA)+T 25.1 28.6 40.3 27.8 91.9
7. |II + (T +PT) 24.5 29.2 38.7 26.8 91.6
8. |1 + PA) + ([ + PT) 25.3 30.8 40.8 27.3 92.4

B Hauaze pocTa M BETBJICHHUS MOOETOB W OYTOHM3ALMKU rOPOXa B CMEIIAH-
HBIX ITIOCeBaX OTMEUEHO yBEJIMUEeHHE MoKazaTens " cuHTe3, ¢. B./Ir.N" mo cpas-
HEHHUIO ¢ MOHomoceBaMu. HauuHas ¢ ¢a3bl BETEHUS B MOHOIIOCEBE ropoxa ¢
HHOKYJISIIHEH CHHTEe3upyeTcs OOJIbLIE CYXOro BEIIECTBA Ha EJUHHUILY MOTJIO-
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MEHHOTO a30Ta, YeM B CMEMAHHBIX. IIpHM MHOKYISLIUM CEMSH KOMIIOHEHTOB
CMECH COOTBETCTBYIONIUMHU OHMONpemnapaTaMy yBEIHYEHHE CHHTE3a CyXOro Be-
mecTBa 0000BOH KyJNBbTYpoil IO CpaBHEHHIO C IPYTHMHU BapHaHTAMH CMecei
oTMedaeTcs B (a3y OyTOHM3AIUU M COXPAHSIETCS 0 IOJHOI CIEIOCTH 3epHa.

MakcuManbHble 3HAYCHUS a30THOr0 MHAekca (Tabm. 3.17) momydeHHl npH
MoHomnoceBe nureHunsl (0.75) u ropoxa (0.60) ¢ MHOKyIAKEH CEMSH COOTBET-
CTBYIOIIMMH a30TQHUKCHUPYIOIMMH MpenapaTaMd U B CMCIIAHHOM IOCEBE MpPH
HHOKYJISALUU ceMsH 6000oBoro kommnoneHta Ha ¢pone N60 (0.77 - mmenuna, 0.68
- ropox). C Bo3pacTaHHEM 1103 a30THBIX YIOOpeHUH, HE3aBUCUMO OT WHOKYJIS-
IUH U BHUJA II0CEBa, HAONIOAANOCH yBEeINUCHHE 3HAUCHHUS a30THOTO HHIEKCAa y
3JIaKOBOM M TEHIECHIUS K €ro CHHUXEHHUIO - y 0000Boil KynbTypsl. MHOKYIAIUS
CeMsIH MOHOIIOCEBOB H3y4YaeMBIX KyJIbTYyp Ha BceX (POHAX a30THOTO YIOOpEHHS
CHM)KaJa a30THBIM MHJAEKC y MIIeHHIBl ¥ MOBbIIIANa ero y ropoxa. Ilpu BwIpa-
IMBAHUHU 3JIaKOBOH M 0000BOH KyJbTYp B CMEIIAHHOM IOCEBE C MHOKYJIsALUEH
CEeMsSH OJHOTO MM 00OMX KOMIIOHEHTOB CMECH BEIMYHHA a30THOTO HHJEKCca
GonpIIe MO0 CPAaBHEHHUIO C MHOKYITHPOBAHHBIM MOHOIOCEBOM HIIEHHUIIB MIJIH TO-
poxa. B cmemanHOM moceBe 0e3 MHOKYISIHH CEeMSH Ha BCeX (OHAX a30THOTO
ynoOpeHus ObUIM MHHUMAaJbHBIE 3HAUCHHUS a30THOTO MHJEKCAa KaK y 3JIaKOBOM
(0.64), Tak u y 6060B0i#1 KyiabTypsI (0.56).

Tabnuya 3.17. VI3MeHeHHNe a30THOIO UHJIEKCA B 3aBUCUMOCTH OT YCJIOBUH NMUTaHUS

Ne ‘ Buy mocesa NO N30 N60
SlpoBas nuieHuna
1. ITmennna 0.70 0.62 0.70
2. ITmenuna + PA 0.58 0.62 0.75
5. [Mmenuna + ropox 0.64 0.62 0.66
6. (ITwenuna + PA) + ropox 0.64 0.64 0.72
7. IMuenuna + (ropox +PT) 0.62 0.76 0.77
8. (ITmennna+PA) + (ropox + PT) 0.66 0.71 0.75
T'opox
3. I'opox 0.57 0.57 0.57
4. Topox + PT 0.63 0.61 0.60
5. ITmenuna + ropox 0.56 0.57 0.56
6. (TTurenwuma + PA) + ropox 0.66 0.63 0.62
7. [Mmenuna + (ropox + PT) 0.63 0.62 0.68
8. (IMmenuna+PA) + (ropox + PT) 0.67 0.66 0.63

YBenuueHne 3HAUYEHMs a30THOTO MHJEKCAa y HMHOKYJHMPOBAHHOIO IOCEBa
spoBoi nureHunbl Ha ¢poHe N30 U ee cMEIIaHHBIX IOCEBaX C MHOKYJSIHEH ce-
MsIH TOpOXa MM 000MX KOMIIOHEHTOB CMECH CBUIECTEIBCTBYET O TOM, YTO Ha-
KOIIJICHHBII B PacTeHUsX a30T B OOJIbIIEH CTENEHU JIOKAIU3yeTCs B 3EpHE.
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VY ropoxa mpu BHECEHHH a30THOTO yHOOPEHHS OTMEJaeTCs TEHJEHIHS K JIOKa-
JTU3alUy MOTJIONIEHHOTO a30Ta B HETOBAPHOW YacTH ypoixKas.

VHokynsnHs CEeMSH MOHOIOCEBA IIIEHHIBl PU30arpHHOM, HE3aBHUCUMO
OT YpOBHS a30THOTO NHTaHUs, YMEHBIIMJIA BBIHOC (Gochopa M Kalus 3epHOM
nmeHunsl (Ha 0.5 u 1.7 X COOTBETCTBEHHO), @ IPU MHOKYJISALUU CEMSH MOHO-
1moceBa ropoxa pu30TOp(pUHA OTMEUYeHA TEHAEHIHS K CHIKEHHIO BbIHOca (oc-
¢dopa (0.2 kr/T) m yBenuueHUIo BeiHOCA Kanus (Ha 1.3 kr/t). [Ipu BRIpammuBaHuu
MIIEHUOB B CMENIAaHHOM II0CEBE C TOPOXOM, HE3aBHCHMO OT HHOKYISAIUU H
YPOBHS a30THOrO HMHUTaHHs, BBIHOC (ochopa M Kanus 3epHOM HIICHUIBI MEHb-
me, yeM B ee MoHomoceBe (Ha 0.5...3.5 u 0.6...3.9 xr/t cooTBercTBeHHO). [lo
CPaBHEHHIO CO CMELIAHHBIM IOCEeBOM 0e3 00paboTkM ceMsH Ouolpemaparami,
HMHOKYJISIHUSA 371aKOBOTO MJIM 000MX KOMIOHEHTOB CMECH BO3pacTajl BBIHOC Ka-
nug, a MHOKYJISIIUA ceMsSH 0000BOro KOMIIOHEHTa CMECH PH30TOpGHHOM -
docdopa. ¥V ropoxa B CMEMAHHOM IIOCEBE HE3aBHUCHMO OT YPOBHS a30THOTO
MUTAaHUS ¥ UHOKYISIUU BeIHOC Pochopa Ha 0.1... 1.5 kr/T MeHbIIe, a Kanusd Ha
1.6...4.5 xr/T BBHIIIE O CPaBHEHUIO C MOHOMOCEBOM. VCKIIFOUEHHE COCTaBIISI
BapHaHT CMENIAHHOTO II0CEBAa C MHOKYJSALUEH 3J1aKkOBOTO KOMIIOHEHTa CMECH
pU30arpuHOM, I'Je OTMe4YeH MHHUMAaJbHBEIH (39.8 Kr/T) BBIHOC Kauus 3€pHOM
ropoxa. CineyeT OTMETHTb, YTO HMHOKYISIHUS CEMSH KOMIOHEHTOB CMECH CO-
OTBETCTBYIOIIMMH NpenapaTaMy CHHXKajla BEIHOC Gochopa M Kaaus 1Mo CpaBHE-
HHI0O C BapHaHTOM CMEIIAHHOTO ToceBa 0Oe3 wmHOKynsnuu. HeszaBucumo ot
YPOBHS a30THOTO NMHUTAHUS, NHOKYJISIUN ¥ BUIA ITOCEBA BEIHOC ITHUX DJIEMEHTOB
MHATAHUS 31aKOBON KyJNBTYpOH HHXKe, 4eM 0000BOH.

IIpn BHeceHHMH a30THOrO yAOOpeHHs OTMEUYEHa TCHACHIUS yBEIUICHUS
BBIHOCA (hochopa U Kanus Ha OJHY TOHHY 3€pHA C COOTBETCTBYIOIIMM KOJHYE-
CTBOM NMOOOYHOW MPOAYKIUH y 0000BOH KyIbTYpHI, a y 3JIaKOBOH CyIIECTBEH-
HBIX Pa3JINYUi IPH ITOM HE OTMEYEHO.

IIpu n3yuenun 3¢ ¢dexTuBHOCTH OMONIpenapaToB M MHUHEPAIbHBIX YyI00-
peHuil mox KyKypy3y, BhIpAllHBAeMYI0 Ha 3epPHO M 3eJIeHYl Mmaccy, ycTa-
HOBJICHO MOBBIIIEHHE BBIHOCA C yPOXKaeM a30Ta. Tak B OMBITE HAa OOBIKHOBEH-
HOM 4yepHo3eMe B KabGapauno-bankapckoit Pecmybnuke B pe3ynbTare yBeande-
Hus cOopa 3epHA M COJIOMBI BBIHOC a30Ta ypoXaeM B CpegHeM 3a 3 Toja H3Me-
Hancs ¢ 132 kr/ra o 210 kr/ra (tab6n. 3.18). IIpu BHeceHMH BO3pacTalOMIHUX
no3 N-ynoopenus ot 0 mo 120 kr/ra BBIHOC a30Ta C ypo)KaeM YBEJIHUYMUICS He
aZIeKBaTHO HM.

WHokynsanus ceMsH KyKypy3sl Omompemnaparamu Ha ¢poHe P60 Bo BCe ro-
JBI TIPOBEJCHUS OIBITa yBEJIHUYNIA BRIHOC a30Ta ¢ ypoxaeM Ha 39-50 kr/ra. On
Obl1 Oonbmie MO MOOWINHY, JedcTBHE MTAaMMOB Pseudamonas Ovlno paBHO-
nenHo. Ilpu ucmone3oBaHuu OWompenapaTtoB Ha ¢oHe ¢ BHeceHneM N60P60
JNelicTBUE MX MPOSBUIOCH TOJIBKO B OTIEIbHBIC IOJbl. JOMOTHUTEIBHBIH BHIHOC
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a30Ta C ypo)kaeM OT NMPHUMEHEHHUs HWHOKYJISHTOB B CpPeJHEM 3a 3 TroJa COCTaBHI
ot 3 no 10.

VBeauueHHe BBIHOCA a30Ta C YPOXKaeM KyKypy3bl B pe3yibTaTe IpUMe-
HEHHUs OMOTpenapaTtoB CBUAETENHCTBYET O TOM, YTO MHOKYJSIHS CEeMsH obec-
NeYnBaeT UCIOJIb30BaHNE KyKypy30i Kak OMOJOTHYECKOro, TaK M a30Ta MOYBEI
U ynoOpeHui.

Tabnuya 3.18. Beinoc NPK yposkaeM KyKypy3bl Ha 3¢pHO U a30THBIH MHJIEKC,
Cpennee 3a 3 rozga

Bapuant Brinoc 3a cueT MHOKYISAUH | A3OTHBIA

HHAEKC,

N| P | K N[ P | K —-

Kr/Ta

1. P60 - ®onl 132 26 65 - - - 0,59
2. ®onl +mr2137 171 33 103 39 7 37 0,57
3. ®oul +mr2184 126 32 125 41 6 60 0,56
4. ®onl + mobunuH | 183 34 112 50 8 47 0,54
5. N60P60 - don2 200 38 117 | . - - - 0,56
6. ®on2 + mr2137 208 39 132 8 1 15 0,55
7. ®on2 + mr2184 210 39 134 10 1 17 0,52
8. ®on2 + mobmmuH | 203 37 140 3 - 23 0,53
9. N120P60 180 35 137 . - - 0,54

Brrroc docdopa (P) ¢ ypoxaem 3epHa W COJOMBI 32 CYET HHOKYISAIUHU
CeMsIH BCeMH HccleqyeMbIMHu Ouomnpenaparamu Ha ¢one P60 yBemmumics ¢ 26
1o 32-34 xr/ra win 23-31%. Ha ¢one ¢ BHecenuem N60OP60 usMeHeHUt BBIHO-
ca pocdopa or GuonpenapaToB HE MPOUCXOIUIIO.

Ha ¢one ¢ BHecenueMm ¢ochopHOro ymobOpeHHs 3a CUST HHOKYJIALMHHA
Pseudamonas mirt. 2137 nOoNOTHUTENBbHOE HAKONJCHHE KalWs B ypoOKae KyKy-
py3sl coctaBuino 58%, mpu UCMONAb30BaHUU MT. 2184 OHO MOYTH yABOHMIOCH
(92%). 3a cyeTr MHOKYISANHH CEMsSH MOOWINHOM BBIHOC Kamws Bo3poc Ha 74%.
Ha ¢one ¢ BHecennmem N60P60 3HauHTETbHOTO YBENIMYCHHUS BBIHOCA Kalusi C
yposkaeM OT OHmomnpenapaToB He IPOHUCXOAHIIO.

WHokynsAnus ceMsH HCCIeAyeMBIMH OWompemapaTaMd CyIIECTBEHHO He
M3MEHsATa JOJII0 a30Ta (a30THEIM MHIEKC) HAKOIUIEHHOTO B 3€pHE OT 00mero
ero cojepxaHus B ypoxae (tabn. 3.18), XoTs u mpociexxuBanach TEHISHIHS K
CHIDKCHHUIO a30THOT'O MHJEKCa KaK IPH BHECEHUH a30THOTO YIOOpEHHs, Tak U
OpU KCIOJb30BAHUHM OHMOMpPENnapaToB.

WHokynsuus ceMsH KyKypy3bl Ha ¢oHe P60 crmabGo yBemmdmia 3aTpaThl
a3ora Ha ¢opmupoBaHue 1T 3epHA C COOTBETCTBYIOIIUM KOJHUYECTBOM COJOMEI.
3atpaTtel (¢ocdopa, NMpaKTUYECKH, HE H3MEHSUIHCH. [IpH BHECEHHUH a30THOTO
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yRoOpeHuss OT OHONpenapaToB HECKOIbKO IOBBICHIINCH 3aTpaThl Kamus Ha
¢dbopmupoBanue 1 T 3epHa.

B ombiTe ¢ KyKypy30ii, B cpeaHEM 3a ABa rojia, BEIHOC a30Ta C ypoxkaeM 3eie-
HOU Macchl Bo3poc ¢ 82 no 130 kr/ra (tabn. 3.19). BHeceHue a30THOTO yaobpe-
HUsl B Bo3pactarouux no3ax ot 0 mo 90 kr/ra B ob6a roja mpoBeneHHs OIbITa
YBEIUYHBAJIO BBIHOC 3TOTO 3JEMEHTAa C YPOXKAeM 3EJIEHOH MaccChl, MPHU 3TOM
YETKO MPOCMATPHUBANACh MOJOXHUTEIbHAA POIb 03 a30THOrO yjnobpenus. MHo-
KyIsInus CeMsH OMompenapaTaMH YBEJIHUYHIIA BEIHOC a30Ta C YPOXKaeM KyKypy-
3a 3a cueT OONbIIel Macchl, IpU 3TOM B 00a roga ot mramMma 2184 310 yBenu-
yeHHne OBIJI0O MaKCHMAaJbHBIM M COCTaBMIIO B CpeJHEM 3a JBa roxa 28 xr/ra, a
npu BHeceHHMM NO60 yBenuueHHe BBIHOCA a30Ta IO OTHOIIEHHIO K (oHy - 22
kr/ra. Ha ¢oHe a3oTHOro ynoOGpeHuss MOOUIMH MOBBIIIAJI BBIHOC a30Ta C ypo-
JKaeM 3eJIe€HOH Macchl KyKypy3bl B 00a roja. JIpyrue mpenapaTsl yBeTHUYHBaIH
BBIHOC a30Ta ToJbko B 2000 r. B cpenHem 3a aBa roja mo BCeM Ipemaparam
BBIHOC a30Ta ¢ ypoxkaeM Ha ¢poHe NO6OP45K60 yBenuunncs ot 23 mo 28 kr/ra,
YTO NPUMEPHO SKBHBAJICHTHO BHECEHHUIO MOJ KYKypy3y a30THOTO ymoOpeHHus B
nose N90. >

C BoO3pacTaHHEM 103 a30THOTO ynoOpeHus ot 60 mo 90 kr/ra 3Ha4YeHHE
KO3 (HIIMEHTAa ero MUCIOJIb30BaHUA U3 YAO0OpEeHUH yBenuumioch ¢ 36 mo 52 %
uiu B 1,4 pasa. MHokynauusa ceMmsH mwrammamu Pseudomonas2137 u 2184 ne
BIMsIa Ha KOA(QGUIMCHT MCIONb30BAHUS DPACTEHUSAMH a30Ta yHOOpEHHH U
TONBKO IpenapaT MoOuIuH yBenuuua ero ¢ 36 no 54 % unum B 1,5 pasza (tabu.
3.19).

B cpexnem 3a aBa roga Ha GoHe P45K60 mHOKYNSAUIMS ceMsH BceMu OuoO-
mpemnapaTaMu crnoco0cTBOBala paBHO3ZHAYHOMY yBEIMYEHHIO BhIHOca (ocdopa
C ypokaeM 3eJeHOH Macchl KyKypy3sl Ha 7 - 8 kr/ra (38 - 44 %). [Ipu ucmons-
30BaHUM IOJHOI'O MUHEPAILHOTO yJ0OpeHHs BEIHOC (ochopa ¢ ypoxaeM ObLI,
npumepHo, Ha 10% MeHbIIe, YeM Ha BapuaHTaX C MHOKYJsLNHEH ceMsH Ouo-
npenapatamu. Ha ¢pone N60P45K60 GuonpenapaTsl yBenIu4uiIn BEIHOC Gocdo-
pa ¢ ypoxxaeMm 3eJeHOH Macchl KyKypy3sl Ha 1 - 4 Kr/ra, 4To CyIIeCTBEHHO
MeHbIIE, YeM Ha (oHe Oe3 BHeceHHUs a30THOTO ymoOpenus (tabm. 3.19).

B otnuune ot dochopa, BEIHOC Kanus ¢ YpOKaeM 3€JICHOH Macchl KyKypy-
3Bl OBIJT 3HAYMTEABHO OONbIne W u3MeHsacs oT 115 mo 203 xr/ra (tabm. 3.19.).
MakcuManbHOE yBEIMYEHHE BHIHOCA KalHs C yPOXKaeM 3EJlI€HOH Macchl IMONy-
YEeHO OT WHOKYISHTOB Ha (oHe 0e3 a30THOTO ymoOpeHus - 64 - 73 xr/ra wiu
56 - 63 %, Ha hoHE ¢ BHECEHHEM IIOJHOTO MHUHEPAIBHOTO YJOOpEHHS OHO CO-
CTaBUJIO, COOTBETCTBeHHO 27-51 xr/ra (17-34 %). CBsi3zaHo 3TO, B IEPBOM
ciIy4ae, ¢ yBEJIMYEHHEM HPOAYKTHBHOCTH KYKYPY3Bl, BO BTOPOM HEKOTOPBIM
MOBBIIMICHUEM KOHIEHTpAIlMKU Kajus B 3eieHoi macce. Ha ¢one P45K60 poct
BBIHOCA KaJIMsi C YpO)KaeM OT Bcex npemnapatoB Obul Onu3kuMm. Ha ¢one ¢ BHe-
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CEHHMEM IIOJIHOTO MHUHEpalbHOro yjnoOpeHus Haubosee 3PpQPeKTUBHBIM OBLIO
neilicTBue OmompenapaToB Ha ocHOBe mTaMMoB 2137 u 2184.

Taoauya 3.19. BelHOC 371eMEHTOB UTaHUS C YpOXKAEM 3€JIEHOH MacChl KYKypy3bl,
kr/ra . CpenHee 3a 2 roga

Bcero 3a cyeT HHOKYJISIHUU Ky,
Bapuant yno6, %

N P205 | K20| N P:0S | K20
1.P45K60 - don 1 82 15 115 - - .
2.®ou 1 +Ps. mr. 2137 98 22 188 16 6 73
3. ®ou 1 +Ps. wr. 2184 110 23 179 | 28 8 64
4. ®ou 1 + MoOuIUH 105 23 182 | 23. 8 67 -
5. N60P45K60 - ¢don 2 104 21 152 - - - 36
6. ®on 2 + Ps. mr. 2137 124 25 (203 | 20 4 51 40
7. ®ou 2 + Ps. mr. 2184 122 23 198 18 2 46 37
8. ®oun 2 + MobOuIUH 133 22 178 29 1 26 54
9. N90P45K 60 130 24 164 . . : 52

B noneBoM ombiTe ¢ KapTodesem Npu ynydlIeHAU YyCIOBHH a30THOrO MHU-
TaHUS KaK BCIEACTBHUE BHECCHHUS YJOOpPEHMs, TaKk M 3a CUET MHOKYISAILHUU Ce-
MEHHBIX KJIyOHeW mpemapaTaMu IHa3oTpodoB BEIHOC a30Ta, pocdopa u Kamus
ypoxkaeM Bo3pactan (tabn. 3.20). MUHUMaNbHBIA BBIHOC BCEX JJIEMEHTOB MH-
HEpaJIbHOTO IMUTAHUS C ypoxaeM kaprodens (knyoHu+60TBa) OB Ha poHEe PK,
P yJydloIeHUH oOecledeHHs PacTeHUH a30TOM, BCIEACTBUE HCIIOJIb30BAHUS
OJIHOMMEHHOTO ynoOpeHHs, OTMedYaeTcs 3aMeTHOE BO3pacTaHWEe BEIHOCA BCEX
Tpex anemeHTOB. [Ipu MHOKyIsuuu KiyOHedl nuaszoTpodaMy BBIHOC ypoiKaeMm
NPK 0b11 TakuM jxe, Kak MpH NPUMEHEHHH MoJ KapTtodenb azoTHOro yaobpe-
Hus B go3e 60 kr/ra. OmgHako, BBIHOC a30Ta B IMOCJEIHEM CIydae HMEN TEeH-
JIEHOHUI0 K POCTy IO CPaBHEHHWIO C BapHaHTaMu HWHOKymsnuu. [Ipum BHeceHun
N90 BBIHOC PTOTO 3IEMEHTa 3HAYMTENHHO IOBBIIIANCS, B TAaKUX JK€ pa3Mepax
OH OBUI PU MHOKYJISIHH KapTodens cepaunueil, 1o ApyruM IpernapataM BBIHOC
a30Ta IO0Jy4eH MEHbIIE.

Mo muenuto ID.J.Knumamesckoro (1991) sdpdexTuBHOCTH HCMONB30BA-
HUSl 3JE€MEHTOB MHTAHHUS OMpeAeNseTcs IO HUX JAoJe, HaxoJdmelcs B XO-
3CTBEHHO IEHHOW YacTH ypoxas. YcraHoBieHO (Ta61.3.20), uto Ha PK-done
B XO3MICTBEHHO LIEHHOW YacTH ypoxKas Haxonuiock 52% a3zora, 66% docdopa
n 71% xanus, npu BHeceHun NO6OP45K60 nons sneMeHTOB NMHUTaHUS, OTUYXK-
aeMbIX C KIYyOHSMH B 00IIEeM BBIHOCE CHMIKAETCS COOTBETCTBEHHO 20 45, 64 u
64%. Ilpu Bo3pacTaHu¥M A03bl a30THOro ymoOpeHus a0 90 kr/ra 3Ta 3aKOHO-
MEpPHOCTh cOXpaHserca. [ApyruMu clioBaMH, NPU HCIOJIb30BAHHH a30THOTO
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yno6pe}m;{ BO3pacTacT HECOPOU3BOAUTCIIBHOC HUCIOJB30BAHUC DJIEMCHTOB IIH-
TaHHUA 3a cUeT OOJbIIEH JJOKaJInu3alnum uX B HeTOBapHOﬁ JacTHu ypoixas.

Taonuya 3.20. BriHOC ypoxaeM KapTodens 31eMeHToB nutanus. Cpennee

3a jIBa rojia
Brinoc, kr/ra XosﬂﬁcTBen%uﬁ HH/IEKC,
Bapuasr N P203 K20 N P205 | K20
1.P45K60- don 1 (1) 92 28 77 52 66 71
2.®1+3kcTpacodn 108 33 93 52 67 71
3.0 1+ceparust 108 34 101 55 68 74
4.0 1+¢pnaBobakTepuH 115 36 106 54 68 72
5.N60P45K60- dou 2 (D2) 134 36 104 45 64 64
6.D2+3kcTpacon 148 38 115 48 66 66
7.®D2+cepauus 167 45 126 50 68 67
8 ,02+¢paaBobakTepun 155 42 127 50 67 66
9. N90P45K 60 161 40 115 47 66 66

IIpu o6paboTke CeMEHHOTO Marepuana MmpernapaTaMd pU30CPEpHBIX AUa-
30Tpo(OB, XOTS W HE MPOCIEKHUBAETCS SIBHOTO YBEIHYCHHUS JOJH JJIECMECHTOB
MUTAaHUS B KIyOHAX OT 0OIIEro ero BhIHOCA, HO MMEETCS TCHICHIMSA K BO3pac-
tanu. ClenoBaTelbHO, OHOMpenapaThl CIOCOOCTBYIOT HEKOTOPOMY mepepac-
NpeNeeHUI0 3JEMEHTOB MUTAHUSA MEXIY Hal3eMHBIMHM OpPTaHAMH M KIyOHSIMHU
B MOJB3Y MOCIECAHUX, YTO CBA3AaHO, BEPOATHO, CO CIMOCOOHOCTHIO MHKpPOOpTa-
HHA3MOB TPOAYyHUPOBATH (PU3MOIOTUUECKH AKTHBHBIE BEIIECTBA M PETYISATOPHI
pocra.

Onenka IPOAYKTHBHOCTH arpoOMOIIEHO3a OMpeAesieTcsl TakKe KOamde-
CTBOM CO3JaHHOTO OPTaHWYECKOTr0 BEHIECTBA HAa €AUHUIY MOTPEOJICHHOTO MHU-
TaTenbHOro BemecTtBa [Knumamesckuit, 1991, Cemenos, 1996], u dyem Ooublie
3TH 3Ha4YeHUs, TeM 3¢ dekTuBHEee PYHKIUMOHUPYET arpobmomeHo3 [XKydeHko,
1994]. PacueThl KOJIMYECTBA CO3JIaHHOTO CYXOr0 OpPraHMYECKOro BEIleCTBa Ha
1 xr nmorpebnenHoro nurarensHoro Bemectsa N, P205 u K,0 cBunerenbcTBy-
10T, YTO 3HA4YE€HHE ITOr0 IOKa3zaTeds MPAKTUYECKH HE 3aBHUCENO0 OT YCJIOBHUH
MHHEPAIbHOTO MUTAHHS, MOCKOJBKY OHO OBLIO OJNM3KHUM IO BCEM H3y4aeMbIM
BapuaHTaM (tabm.3.21).

BmecTe ¢ TeMm, mHpHM HCIOIB30BaHUU Hpemapara cepanuu Ha Goue NPK
MO0 CPaBHEHHIO TOJIBKO C MHHEPAJIbHBIMU yAOOPCHUSIMHU MMENach TCHICHIUSA K
BO3pPAaCTaHUI0 KOJIMYECTBA CO3JaHHOI0 OPraHMYECKOTo BellecTBa Ha 1 Kr mo-
TpebieHHOTO a3oTa U (Gocdopa, YTO MOKET CIYIKUTh KOCBEHHBIM MMOKa3aTeleM
NoBBIIICHUS 3P (PEKTUBHOCTH HCIOJB30BHUSA ITHUX 3JIEMEHTOB MHHEPAIbHOTO
MUTAHUA.
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CymecTBeHHOE 3Ha4YeHHWE INpH OleHKe 3()PEKTUBHOCTH NPUMEHEHHUS
O6uompenapaToB HoJA KapToderb MMeeT MoKazaTenb KOd()QHUINEHTa HCIOTb30-
BaHMS a30Ta. [Ipn BHECEHMHM aMMHAadHOH CENTUTPH KOdP(PUIHEHT HCIOJIb30Ba-
HUs a30Ta PaCTEHHUSIMH, HE 3aBHCHMO OT J03bl ynoOpeHus, ObLT Onm3kuM 71-
75%. Ha ¢one PK wucnosbp3oBaHMe HHOKYJIHPOBAaHHBIMH PACTCHHSIMHU a30oTa
ynoOpenuii Obu1o Takum xe (67% 1o skcrpacony u 68% no ¢pnaBoGakTepuHy)
uau Bospactano g0 98% mo cepanuu. PacdeTs! 3TOro Ba)XXHOTO MOKa3aTels IO
oTHomeHUI0 K ¢oHy PK+Omompemapar, CBHIETENBCTBYIOT, O CYIIECTBEHHOM
ero ysemudeHuu 10 95% mo skcrtpacony, 126% mo cepamum u mo 106% mo
(dhrmaBoOaKTEpUHY.

Taénuya 3.21. BnusHue npenapaToB pu30ochepHbIX 11a30TPoOB HA IMOKA3aTENN
3 (HEeKTHBHOCTH MCIOIB30BAHHS a30Ta

Co0312HO OPraHUYECKOro Be- Ko dpn- Jonoaun-
BapI/IaHT mecTBa Ha 1 kr moTpedaeHHO- IUEHT HC- TeJIbHBIH
ro KOJHYECTBA, KT noJIb30Ba- BbIHOC N,
N PZOS K>0 must N,% ro, Kr/ra
1.P45K60- o 1 (D1) 36 119 43
2.®1+3kcTpacon 35 115 43 16,5
3.0 1+cepanus 37 117 40 17
4.d1+¢pnaBobakTepuH 37 119 40 23,1
5.K60P45K60-don 2 (d2) | 30 113 39 71*
6.02+3kcTpacon 30 115 38 67*/95%* 14,1
7.®2+cepanus 30 109 39 98*/126** 332
8.02+pnaBobakTepuH 32 116 39 68%/106** 20,3
9. N90P45K 60 27 116 41 TTH*

Ipumeuanue: *- k pony PK, **- k pony PK+6uonpenapar

VBenuuenune kod3QGUINEHTa UCIOTH30BaHUS PACTCHUSIMH a30Ta CBA3aHO
C BKJIIOUEHHEM B arpoOMOIeH03 OHOJOTHYECKOro a30oTa, (GUKCHPOBAHHOTO pHU-
3octhepHBIMH auazoTopodamMu. OO ITOM MOXXHO CYAHTH IO KOJHYECTBY MIO-
HOJIHUTENBHOT'O BBIHOCA a30Ta ypo)kaeM KapTodelss HPH HCIOIb30BaHUU OuO-
IpenapaToB, paccuuTaHHoMy o mertonuke BUYA [3aBanun u ap., 1998]. B
o0meM BBIHOCE a30Ta ypoxkaeM KapTodess AOMOTHUTEIBHO HCIOJb30BaJIOCh
azora Ha ¢one PK 16-23 xr/ra, Ha ¢pone NPK 14-33 kr/ra 3a c4eT mpuMeHEHHUS
ouompenapatoB. Ha 6e3a3oTHOM ¢(oHE MakCHManbHOE YBEIWUYEHHE HAKOILIE-
HHS OMOJIOTHYECKOTO a30Ta NMPOUCXOAMJIO IPH HWHOKYJISAIHH CEMEHHOTO MaTe-
puana ¢uaBobaktepuHom, Ha pone NPK - cepamueii. Pazmepsr 3Toro mokasa-
TeJNsl BO3pacTalH, Hapsly ¢ BO3MOXHOW Quxcanueil a3ora, Takke M yBeluue-
HUEM IIOTJIOICHUA 3TOro 3JIEMEHTA U3 NOYBBI BCICACTBUC YCUJICHHUA Pa3BUTHUA
KOPHEBON CHCTEMBI, a TakKe€ B pe3yJibTaTe NMPOAYLHMPOBAHUS MUKpOpPraHHU3Ma-
MH (QU3HOJIOTHYECKUX BEUIECTB pasiauyHbIX Ipynn [Boxkoron, 1998].
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BaxubiMu mokazaTensMu, XapaKTepuU3yWIUMH 3P(PEKTHUBHOCTh HC-
MOJB30BAHMUS DJIEMEHTOB NHUTAHHS, SABIAIOTCA MX 3aTpaThl Ha MOJYy4YEHHE YpO-
xasg U npubaBKU ypoixkas, KOTOpble OOBIYHO HMCIIOJB3YIOTCS B Ka4ecTBE HOpMa-
THBHBIX IOKa3aTeJel MmpH pacyeTe 03 yHOOpeHHH Ha IUIAaHUPYEMBIH ypoxaii
(Tab6mn.3.22).

Tabnuya 3.22. 3aTpaThl 2JI€MEHTOB IIUTAHUS Ha IOIyYeHHE ypoXkas U MpHOaBKU
ypoxas kiryOHeit kaprodens, kr/u. Cpeanee 3a 2 roja.

Ha yponcaf/'l Ha npub6aBky

Bapuant N | P,Os| K0 N P>0Os | K20
1.P45K60- ¢ou 1 (P1) 0,59 | 0,18 0,50 - - -
2.®1+3kcTpacon 0,61 | 0,19 0,52 0,77 0,24 | 0,68
3. 1+cepanus 0,61 | 0,19 0,56 0,68 0,27 | 0,96
4.® 1 +¢unaBobakTepun 0,64 | 0,20 0,59 0,92 0,32 1,15
5.N60P45K60- don 2 (®2) | 0,71 | 0,19 0,55 1,19 0,22 | 0,75
6.D2+3KcTpacon 0,67 | 0,17 0,52 0,86 0,16 | 0,57
7.02+cepanus 0,76 | 0,20 0,57 1,15 0,26 | 0,74
8.D2+(hraBobakTepUH 0,70 | 0,19 0,58 0,96 0,22 | 0,76
9. N90P45K 60 0,76 | 0,19 0,54 1,22 0,22 | 0,66

MuHuManbpHbEIE 3aTPaThl HAa MoNydeHHe 1 11 kinyOHeil Oblnu 0e3 BHECEHHS
MHHEpalnbHOro a3ora. IIpu ero MCHONB30BaHMHM B 00EMX J03aX 3aTpaThl a30Ta
Ha moyydyeHue ypoxas Bozpactanu ¢ 0.59 no 0.71-0.76 kr/u, MakcuMallbHBIMHU
OBLIM TaKXe U 3aTpaThl Ha HModydyeHHe NpubaBkU ypoxkas. CBsI3aHO 3TO C BO3-
pacTaHHeM B CTPYKType yposkas KapTodens Joau OOTBEl U MOBBIIMIEHUS B OC-
HOBHOH M MOOOYHON MPOAYKUMH KOHLIEHTPALUHU 3TOro 3jieMeHTa. IIpu Beicagke
HHOKYJIHUPOBAaHHBIMU KIyOHsAMHU Ha ¢oHe PK 3aTpaTsl a3ora Ha mosydeHue 1 1g
KJIyOHEell He UMeIN TaKOro CyI[eCTBEHHOTO POCTa, KaK NPH BHECEHHH IOJ Kap-
Todenab a30THOrO ynoOpeHus, HECMOTPs Ha TO, YTO YPOBEHb HPOJYKTUBHOCTH
OblT TakUM ke, kak mo N60. AHaloruyHasi 3aKOHOMEPHOCTb YETKO IMPOCIEXH-
BaeTCA U IO 3aTpaTaM a30Ta Ha IOJIydeHUEe €IUHULBI NpUOaBKU ypoxas KiyO-
Hel, MOCKOJbKY OHA CyLIEeCTBEHHO MeHbuie, 4eM 1o ¢pony N60P45K60. Onna-
KO, IPU UCIOJb30BaHUHU (I1aBoOAKTEpUHA OTMEYaucs POCT 3aTpaT a30Ta Ha Io-
JyueHue mnpuOaBku ypoxas kiayOHeil. CriegoBaTellbHO, MOXHO KOHCTAaTH-
poBaTh, YTO MPH MCHOJB30BAHUH I WHOKYIANHH PU30CHEPHBIX Ina30TpodoB
IPOUCXOAUT Oollee PAalMOHANBHOE HCIONTb30BaHUE PACTEHHSIMH a3oTa Ha (op-
MUPOBAHUE YypoOxKas U NPUOABKU ypoxKas.

Takum o00pa3oM, pe3ynbTaThl HOJIEBBIX OIBITOB CBHJETEIbCTBYIOT, YTO
OuonpenapaTsl yBeJIUYUBAIOT BEIHOC C ypokaeM a3ora, ¢pocdopa u xanus. Ilpu
9TOM OTMe4aeTcs IMOBbIINICHHE KO3(G(HUIUEHTAa HUCIOIb30BAHUSA PACTEHUIMU
a30Ta M3 MHHEPAJIBHBIX YJOOpEeHUH, 4TO MMEeT IOJOXHUTEIbHOE 3KOHOMHYE-
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CKO€ M DKOJOTMYECKOE 3HaueHHe. buompenapaThl MOJO0XXHUTEIbHO BIHAIOT Ha
JOKaJIU3alHI0 3JIEMEHTOB IIUTAHUSA B TOBAPHOU YacTHU ypoxKas.

VBenuueHne BBIHOCA a30Ta C ypOXKaeM, IOBBILIEHHE €r0 HCIOJb30BaHUSA
pacTeHHSIMH W3 MHUHEpAIbHEIX YJOOPEHWH CBA3aHO C BOBIEUEHHEM B arpore-
HO3 OMOJOTHYECKOro a30Ta, (PUMKCUPOBAHHOTO MHKPOOPTaHM3MaMH, BXOJSIIV-
MH B COCTaB OHMONpenapaTroB, a TaKKe HPOAYLUpPOBAaHHEM UMH (Qu3nosoruyie-
CKM aKTHBHBIX BEIIECTB, YTO NMPUBOAUT K YCHIECHHIO MOTPEOIEHUS MHOKYJIHPO-
BaHHBIMH PACTEHHUSIMH 3JIE€MEHTOB NMUTAHUS M3 MOYBHl U yJ0OpEeHUH.
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I'maBa 4. Onenka BKJafa GHOJOTHYECKOr0 a30Ta B popMHpPOBaHNUe Ypo:Kasi ¢
HCIO0JIb30BAHMEM CTAOHIBLHOTO H3oTona "*N

Mo nanubim akanemuka JI.A.KopenbkoBa (1999), uctuHHbBIE HpeaCcTaBICHUS
0 XapakTepe HUCMOJb30BAHHUS PACTCHUSIMHU a30Ta MOTYT OBITh MOJYyYEHBI TOJBKO B
ONBITaX C MPUMEHEHHEM CTaOHJIIBHOTO H30TOMa. DTOT METOJ ITO3BOJISICT BBISBHTH
pOJab pa3NUYHBIX MCTOYHHUKOB a30THOTO MNUTAHUS pacTeHUil B (GOPMUPOBAHHU
ypoxas CeIbCKOXO34HCTBEHHBIX KyNbTyp. PelleHue mocTaBieHHOH 3ajauu ocy-
HIECTBJICHO B MHUKPOIOJEBBIX U MEIKOACISHOUYHBIX OINBITAX C HCIOJb30BaHHEM
[Mertonuka..., 1998, OueH-

I
cTabUIBHOTO M30TONA a30Ta "N, COrTACHO METOMMKH
ka..., 2000].

Tabnuya 4.1. YCI0BHS MPOBENEHUS ONBITOB C MCIOJAb30BaHHeM N
ArpoxumMmuuecKkasi Xapakre- Ilno- | do3nt
PHCTHKA TOYBbI Kymty- manb N, Dopvst N
OnbiT Mousa B0 l"zzly:{,) P05 | K20 pa, copT ;:/;):_ z‘:ﬁ yn06., 060-
Tio- MI/KT 110 (ru0pun) sTEH, TTo- rameHnue
puny | KupcanoBy M Ma)
1.Men JlepHoBo- 58| 12 | 181- | 70- sIpoast LSNH4"*N0,
Kojie- O30/ IMCTast 6,4 220 90 MIIeHHLa, 4,98 ar.%;
JISTHOY Kpenbm 1 3,0 €0JIOMA 03H-
HbIi MOH piKH-
6,68 ar.%
CaerJ10- 1- 6,5- 1,7 145- | 80-
2. Mux cepast Hmskuii | 6,8 150 83 o . 15 .
pono- JIecHas 1I- 6,1- | 2,7 | 310- | 120- T:Mﬂ“,’ 0.04 3,0 'NH4°NO,
neBoii pasHoii | cpeaumii | 6,5 325 130 Puck ’ H6,0 | 61.24 at.%
OKYJIbTY- - 6,3- | 3,8 370- | 310-
PEHHOCTH |BBICOKHii | 6,5 390 320
3.Muk CaetJ10-cepast 5,8- | 1,8- | 150- | 260- | Sposoii “NH4"NO;
porno- JlecHast 59 2,0 160 300 sIYMeHb, 0.04 3,0 61..24 ar.%
neBoi JloGpbii, ’ n 6,0
Puck
4.Mux Jlepuogo- 55-| 2,5 | 25 | 77- | slposan PNH4°N0,
pono- MO/I30JIHCTAsE 5,7 86 | mmuenuna, 0,04 3,0 5,0 ar.%
JIeBOii JHHUTA u 6,0
5.Men Caerio-cepast 55-| 1,8 | 147- | 92- | Kykypy- NH4"NO0,
Kojie- JiecHast 5,6 1,9 150 96 3a, 6,0 16,252 ar.%
JISTHOY Hapt-150 14 u9,0
HBII
6.Muk JlepHoBo- 6,4 | 2,5- | 365 | 120 | slpomas 0,04 4,5 >NaNo0;
pono- TOA30/IHCTAsK 2,7 NIIeHUa, 13,899 ar.%
J1eBOM Hpruna
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B omnbiTax ouneHuBanu neiictBue OuompenapaToB Ha sIpOBOH AUMEHb, SPOBYIO
MIIEHUIY ¥ KyKypy3y B 3aBUCHMOCTH OT IJIOJOPOAHS IOYBBI, COpPTa KyIbTYp,
NMPUMEHEHUsI OPraHWYECKUX M MHHEpPaIbHOT0 a30THOro ynobpenuil (tadn. 4.1).
Bo Bcex OMBITAX BHOCHIM a30THOE yaoOpeHme, MeueHHoe mo "N pasImuHOro
oboramieHus, a TakKKe MEYEHYI IO N coJoMy 03uUMOH pxu. [lo3a a3oTHOro
yIooOpeHust cocTapisiia oT 3 10 6 r/m? N, uro coorBerctByeT 30-60 Kr/ra, mo3a
comoMbl ¥ HaBo3a 300 r/m’.

OnTtumanbHble YCI0BHS (OCcHOpPHO-KANUHHOTO MUTAHUS PACTEHUH, B CiIydae
HU3KOTO COJEp)KaHUs ITUX IJIEMEHTOB B IMOYBE, CO3/1aBald BHeceHHeM docdop-
HOTO U KanuiHoro ynobOpenuil. OuenuBanu 3p(HEKTHUBHOCTH MUKPOOHBIX Mpema-
patoB - puzoarpuH (p. Agrobacterium radiobacter - mitamm 204), dpaaBoOaKTepHH
(p. Flavobakterium sp. - mrtamm J130), Ouonnant (p. Klebsiella mobilis), >xctpa-
con {p. Pseudomonas Jluorescens), moounuu (Klehcitla mobilis), a Tax >xe HOBBIE
npenapatel: Pseudomonas fluorescences mr. 2137 u Pseudomonas corrudato mrt.
2184.

IIpoayKTHBHOCTh CEIBCKOXO35HCTBEHHBIX KYJBTYp SBISETCS HWHTETpalb-
HBIM TOKa3aTeleM, OTPaKAIOI[UM YCIOBHS XHU3HEAEATEIbHOCTH pacTeHuil. buo-
npemnapartsl, obiagas MHOTO(QYHKIMOHAIBHBEIM AEHCTBHEM, OKA3bIBAJIH BIHSHHE
Ha Maccy OCHOBHOH M INOOOYHOI HpPOJYKIMM H3y4aeMBIX B OIBITaX 3JIAKOBBIX
KyJnbTYp.

B omnbiTe 1 Ha 1epHOBO-MOA30JUCTON CylnecYaHOH MOYBE MPUMEHEHUE a30T-
Horo ynobpenus Ha ponax PK, PK+conoma u PK+HaBo3 obecrneunio moBelnicHUE
3€pHOBOH MPOIYKTHBHOCTHU SIPOBOI MmeHUIH (Tabm. 4.2).

JleiicTBue pu3oarpwHa 3aBHCEN0 OT IOTOAHBIX YCIOBHH BEreTalHOHHOTO
nepuona. B HeGnarompusTHOoM 1996 T. mpubaBka ypokas OT MHOKYJSIHH MO OT-
HomeHuo Kk PK-dony Gbina Hike, uem ot npumenenus N30. B Gonee Gnarompu-
saTHbIe ToABI (1997 m 1998 TT.) ypokallHOCTH 3€pHA Ha 3THX JBYX BapHaHTax ObLia
OJIN3KOH.

UHokynsuust ceMsH pHU30arpuHOM Ha (oHe BHECEHHUs COJOMBI BIHIO Ha
cOop 3epHa IKBHBAJICHTHO a30THOMY ynoOpenuto. B 1997 r. mpu nocrarouHom
KOJIMYECTBE OCAaJKOB PHU30arpHH IOBBICHI 3€PHOBYIO HPOAYKTHBHOCTh PACTCHHH
Ha 14% mno cpaBHenuto ¢ BapuaHToM PK+comoma+NeO. JlocTtoBepHas mpubaBka
ypoXXaifHOCTH MOJIyueHa TakKe OT MHOKYJIANHH ceMsiH Ha (poHe N30.

[Ipy HH3KOM coJepkaHHeM B IIOYBE TyMyca BHECEHHE HaBO3a II03BOJISET
YIYYIIUTh BOAHBIN OanaHc JepHOBO-NOI30JIMCTONH CYNecYaHOW MOYBBI, MOBHICHTH
MHKpPOOHMOIOTHYECKYI0 AKTUBHOCTh M OOECIEUUTh PACTEHHUS JErKOAOCTYITHBIMHU
saeMeHTaMu nutanus [MuHeeB u ap., 1993]. B 3THX yclOBHSX WHOKYJIALHS Ce-
MSH pH30arpuHOM ofecreunia, MPaKTUYECKH BO BCE TOJBI, JOCTOBEPHYIO INpPH-
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6aBKy ypoxkas 3epHa, MpPU 3TOM MaKCHMAaJIbHbIE €r0 3HAYEHUS OT MHOKYISIUHU T0-
nydeHo Ha ¢poHe HaBo3+Ne(.

Ha ¢onax PK+comoma u PK+naBo3 (tabn. 4.2) Bo Bce romsl Bo3poc cOop
COJIOMBI SIpOBOH HMIICHUIB 10 cpaBHeHHIO ¢ GpoHoMm PK. CsizaHo 3TO ¢ Tem, 4To
3Ta OpraHuYeckas Macca yCHIMBaeT MHHEpalu3aluio rymyca moussl [Mcmonb3o-
BaHUE COJOMEL..., 1979] u cmocoOCTBYeT YBEeNHMUCHUIO B HEl aKTUBHOCTH CBOOOJ-
HOXHBYIIUX a3oTdukcatopoB [MumycrtuHn, 1972].

Tabnuya 4.2. BiusiHue pU30arpuHa Ha ypOKaiHOCTh APOBOI MIIEHHIIB, I/M”

Cpeanee 3a 3 roaa
Bapuaur 1996r. | 1997 r. | 1998r. | YpoxaiiHocTs | npubaBkak | cop co-
3epHa ¢ony PK JIOMBI
202 241 221 221 - 221
PK PA 221 272 243 245 24 245
N30 243 264 250 252 31 252
PA+°N30 271 319 284 291 70 291
- 265 256 252 258 - 258
PK +
N30 283 282 281 282 24 303
coJiomMa
(*N) PA 290 321 297 303 45 282
PA+N30 318 357 327 334 76 334
- 291 29 292 291 - 291
PK + 0
PA 321 367 315 334 43 334
HaBO3
PA+N30 347 413 345 368 77 368
HCPos 20,3 25,5 26,8 23,8 26,4
P,% 3,13 2,75 1,50 2,79 3,1

Pusoarpun Bausin Ha c60p COJOMBI SIPOBOIl MIIEHULBI IPH BHECEHUH B MOY-
By opranmdeckoro cybcrpata. Ha ¢oHe ¢ BHeceHHeM COJIOMBI JeHcTBHE pH30ar-
pUHA Ha Maccy COJIOMBI SPOBOIl MHIIEHWIEl BO BCE TOIBI NMPEBOCXOJWIO a30THOE
ynoOpeHue, a MaKCUMaJbHbIi ee cOOp MOJY4YeH NMPU MHOKYJSALUU CeMsH Ha (oHe
N30.

YeTKkuX 3aKOHOMEPHOCTEH BIUSHHS a30THOTO M OPTaHMYECKHUX yAOOpEHUM,
a Tak)ke MHKpPOOHOTO Ipemapara Ha cOAep)KaHHWEe a30Ta B 3€pHE M COJIOME HE BHI-
saBIeHO. B cpenHeM 3a ronbl uccienoBaHuil 3epHo conepxkano 1,66-1,80% N, co-
noma 0,37-0,43% N.

B pe3yinbpTaTe M3MEHEHHH MacChl 3epHa U COJIOMBI, BBIHOC a30Ta C ypoxKaeM
(tabn. 4.3) ompeneinsics BHECEHHEM Aa30THOTO M NPUMEHEHHEM OPTaHHYECKUX
ynoOpeHuil, HHOKYIsAIMuell ceMsH OuompenapaTaMy M IIOTOJHBIMHU YCIOBHUSIMH, Be-
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reTallioOHHOTO Tepuoaa. A30THOE yHoOpeHHEe YBEJIHYHIO BBIHOC a30Ta ypoiKaem
SPOBOW MIIEHHIIBI, MPH 3TOM MaKCHMalbHOE ero 3HaueHue ObLIO Ha (oHe opra-
HUYECKUX ynoOpeHui. Pu3oarpuH crnocoOCTBOBaN yBEJIHYEHHMIO BBIHOCA a30Ta C
ypokaeM 10 CPaBHEHHIO C KOHTpOJeM Ha BceX (oHax, MPH ITOM MaKCHMAalbHOE
€ro 3Ha4YeHHE IOJyUYeHO NPH BHECEHHM HABO3a, 3aTeM cieqoBal (GOH C CONIOMOI.
Ha ¢one 6e3 opranumueckux yaoOpeHUIl HaKOMIEHHE a30Ta B ypo)kae IpH BHece-
Huu N30 mpeBblIIano BapHaHT C MHOKYJSIUEH, a Ha (OHE C BHECEHHEM COJIOMBI
OHHU OBLIHM PaBHBIMHU.

Tabnuya 4.3. BbiHOC a30oTa ¢ ypoikaeM SipoBOH HmmeHHUbl (3epHOo+coaomMa) U KodIpdu-

HHEHT HCMOAb30BAHNS pacTeHHsAMHE a30Ta "N u3 yao6penuii

Buinoc a3oTa ¢ ypoxkaem, r/m’> | Koappuunent ucnonnsona-
Bapuaur HHS 230Ta M3 y1o0penuii, %
1996r. | 1997r. | 1998r. cpen. 1996r. | 1997r. | cpen.
. 4,05 4,48 4,39 4,31
PK PA 4,56 4,66 4,99 4,74 - - .
I5N30 5,31 5,71 4,81 5,28 29,0 21,8 25,4
PA+'*N30 | 5,91 5,85 5,59 5,78 26,8 25,0 25,9
. 6,12 5,09 5,22 5,48 1,
PK + 2,1 1,5 8
N30 7,27 5,87 5,55 6,23 2,2 1,6 1,9
cojJoMa
N PA 6,44 6,10 6,07 6,20 2,2 1,4 1,8
PA+N30 7,55 7,25 6,47 7,09 2,2 2,3 2,2
PK + 6,55 5,87 5,95 6,12
PA 7,07 7,12 6,44 6,88
HaBoO3
PA+N30 7,50 6,96 7,04 7,17 b

VMeroTcsi cCBEJEHUS O TOM, YTO ACCOLMATHUBHEIE MHUKPOOPTaHHM3MBI MOTYT
YBEIUYUTh MUHEPAIH3alUI0 OPTaHMYECKOTO BELIECTBA IMOYBBI, a PACTEHHS IIO-
TpeONSI0T CBEKEMHUHEPAIU30BAHHBIC COCIUHCHUSA W Ja0WiIbHBIE (GOPMBI a30Ta
[Kynespos, 1989]. Ucxond u3 3Toro, NpeanpUHATA NOIBITKA OLICHUTH POJIb PU30-
arpvHa B HMCIOJIb30BAaHUU PACTCHHUSIMH SPOBOH MIICHHUIIB a30Ta M3 CBEXXEMHHEpa-
JIU30BAaHHOTO OPTaHUYECKOTO BEIIECTBA - COJOMBI O3MMOH PXHU, MEUEHHOH CTa-
OunbHBEIM H30TONOM ~N. HeHHOKYIHPOBAHHEIMH PACTEHUSAMH SPOBOH IIIEHHIBI
u3 cojomsl ycBoeno 0,5-0,6 r/M? azora yno0peHuid, 4To cooTBeTcTBOBana 1,8% or
BHeceHHOro konuuyectBa (tabn. 4.3). I[Ipu oO6paboTke ceMsH pU30arpuHOM YCBOE-
HUE PACTCHHUSAMH a30Ta W3 COJOMBI CYyIIECTBEHHO HE OTIMYAIOCh OT BapHaHTa Oe3
HHOKyNIAnuH. BHecenue moj muenuny azotsoro yaobpenus (“*N), mpaxtuueckw,
HE M3MEHMIIO BEIHOC HEHHOKYJIHPOBAHHBIMH PacCTEHHAMH N H3 COTOMBI H KO3(-
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¢unueHT ero ucnonaszoBaHus cocraBun 1,9%. WHokynsuus Ha ¢doHe N30 He-
CKOIBKO YBEIHUHBAJIA BHIHOC MIICHHIECH °N M3 CONOMBI IpH GIAaTONPUATHBIX MO-
TOMHBIX YCIOBHUSAX, B pe3yJbTaTe 4eTO Ha DTOM BapHaHTE OTMEUYeHa TCHACHIUS K
HNOBBHIIIEHHIO KOd(p(UIHMEHTa HCIOIb30BaHUsI PACTEHUSMH a30Ta M3 COJIOMBI O3H-
MO PKM BHECEHHOW MOA APOBYIO muieHuuy (tadn. 4.3).

Hcnonp3oBanue pacTeHUsIMU a3oTa U3 SNH4'°N03 IpU HEJOCTAaTKE aTMO-
chepHbIX ocagkoB B 1996 r. OBUIO HECKOJBKO Oonblie 03 WHOKYIANNHU, a B 1997
I., IPU JOCTATOYHOM KOJIMYECTBE OCAJKOB HA00OPOT, NPH MOCEBE HHOKYIHPOBAH-
HBIMHM CeMeHaMH. B cpexHem 3a aBa rojaa, Kod3(GQGHUIHEHT MUCIOIb30BAaHHOI'O pac-
TEHHSAMH a30Ta U3 yHoOpeHHs Ha (OoHE C MHOKyJsAIued n O6e3 Hee OBLT ImpaKTHYe-
CKH paBHBIM 26% (Tabn. 4.3).

ITpu ompejesieHUH pa3MEpOB acCOLMATHBHOI a30TduKcanuu HU OOUH U3
CYIIECTBYIOIIMX METOIZOB H3MEpEHHUs B MOJIEBBIX ONBITaX He CBOOOJEH OT IO-
rpemwHocTH [YMapos, 1986, Boddey, 1987], mosTomMy B 3TOM OIBITE NpOBeJcHA
OIleHKa HecKoJbKHMH MeTonamu [Omenka..., 2000]. Ilpu ompemeneHHOM Jomy-
OIEHUU YCTAHOBJIEHO, ATO KOJIHYECTBO (UKCHPOBAHHOTO a30Ta, HCIIOIB3YEMOTO
pacTeHHsIMH 3a c4yeT pu3ochepHBIX AMa30TPo(PoB, pacCYUTAHHOE PA3ZHOCTHBIM U
passocTHBIM ¢ "N METOZAMH CYIICCTBCHHO HE PA3IHYaIOCh KAK IPH BHECCHHH
MEUYEHOI0 a30THOro yA00peHHs, TaK U MeueHoil o "N comoMel. MoKHO Ipenno-
JIOKHTh, YTO BBISBICHHBIE pa3Mepbl a3oThuKcauuu puzochepHBEIMH guazoTpoda-
MH OOOMMH METOJAaMH C JOCTATOYHOH CTENEHbIO XapaKTepU3yIOT pa3Mephl IO-
CTYIUICHHMsS a30Ta BO34yXa B arpoueHo3. KonndyecTBO (HKCHPOBAHHOTO a30Ta,
paccYUTaHHOE 110 METOAY HM30TONHOTO pa30aBieHHs, CYI[ECTBEHHO H3MEHSIIOCH
1O TojJaM IPOBEJCHHsS ONbITAa U OTJINYANOCh OT 3HAYCHHH, PACCUMTAHHBIX IEPBBI-
MH AByMA MeTonamu (Ttabm. 4.4).

B 1996 r. MmakcuManbHOE KOJHUYECTBO YCIOBHO (PUKCHPOBAHHOTO a30Ta IO-
CTYNIJIO B pacTeHUs: 0e3 MPUMEHEHUs] OpraHMYEeCKUX yIOOpEeHHH M NpH BHECEHUU
HaBo3a, B 1997 r. - Ha GpoHAX C BHECCHHEM COJIOMBI U MOJYMEpEernpeBUIero HaBo3a.
BeposATHO, 3TO fBISETCS CBHUAETEILCTBOM TOTO, YTO 32 CYET JOIOJIHHUTEIHHOI'O
BHECEHHS! OPraHMYECKOro BEIIeCTBA YCHIMBAETCS AaKTHBHOCTH aCCOIMATUBHON
a30T(HUKCAIH.

ITo maHHEIM TOTO K€ OIBITAa PAaCCYMTAaHA POJIb PA3INIHBIX HCTOYHHUKOB a30Ta
(ynobpenue, mousa, "skcTpa" a3oT, (UKCHUPOBaHHBEIH a30oT) B (GopMHUpOBaHUHU
ypoxass spoBoi mnieHuubl. OCHOBHOE KOJMYECTBO a30Ta B PACTEHHS MOCTYIANO
n3 mouBHl (75-92%). O6paboTKka ceMsSH pU30arPHHOM U BHECEHHE a30THOTO yJI00-
peHUs CHU3MJIO AOJII0 IOYBEHHOTO a30Ta B ()OPMUPOBAHHUM YpOXKas SPOBOI miue-
Hunbl 10 73-85%. Hdonu a3ora, GuUKCHPOBAHHOTO pU30oCchHEepHBIMH AHa30Tpodamu,
a30THOTO ynoOpeHus U "sKcTpa'" a30Ta B COCTaBE ypoOKas MU3MEHSUINCH B 3aBHCH-
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MOCTH OT IOTOJHBIX YCJIOBHH BEreTallMOHHOTO Iepuoaa. Bo BiIaXHBIA U TEIIBIN
1996 r. monst GMOIOTrMYECKOro a30Ta 0e3 BHECEHHS OPraHNYECKUX yNOoOpeHui ObI-
na 0oJblie, YeM MPHU MPUMEHEHUH cojoMbl. B 1997 r., koraa Bo BTOpOU MOJIOBUHE
BEreTallMy PAacTEHUS HCHBITHIBAIN AeGUIUT OCAaJKOB, B COCTaBE ypoxas BoO3pac-
Tana goyisi OMOJIOTHYECKOoro a3ora Ha ¢oHe ¢ coimoMoil. B cpemmem 3a nBa roja,
JI0JIsT GMOJIOTHYECKOr0 a30Ta B GOPMHUPOBAHUY ypoXKasi SpOBOH MIIEHUIH Ha GoHe
C BHeceHueM HaBo3a cocTaBmia 6-8% u 11% npu BHECEHHH COJIOMBI, UTO TaKkKe
KOCBEHHO IIOJTBEPKIAET POIb BHECEHHOTO OPraHMYECKOro BemecTBa B (DyHK-
UOHNPOBAHUH a30TO(GHUKCUPYIONIEH CHCTEMBI pacTeHne - MUKpoopranu3M. Kak B
OTJENbHBIC T'OJbI, TAK U B CPEJHEM IO OMBITY, J0JS a30Ta MHHEPaJlbHOTO ynobpe-
HUs B GOPMHPOBAHUHU ypOXKasl MIICHHUIIBI, HE3aBUCHUMO OT HCIIOJB30BAHUS HHOKY-
JIAHTOB, cocTaBmiua 13-14%. A3oTHoe ynoOpeHHe W PU30arpHH HE W3MEHSUIH JOTI0
MHHEpanu30BaHHOTO "N COJOMbI B (POPMHPOBAHHH ypOXKas HINEHHOBL. J0Js
"sxcTpa" azora B GOpPMHpPOBAHUHU ypoOiXkash HE3HAYUTEIHHO MU3MEHSJIAch B 3aBHCH-
MOCTH OT MOTOIHBIX YCIOBHH M COCTaBIsNa B CpeJHEM 3a 1Ba roxa 8-9% Ha doHe
0e3 opranmueckux ynobpenunit. Ha ¢poHe ¢ BHECEHHEM COJOMBI OIS 3TOT0 HCTOU-
HUKa a30Ta B MUTaHUU pacTeHU Bo3pacTana g0 13-14%.

Taonuua 4.4. KonnaectBo GUKCHPOBAHHOTO a30Ta B ypoiKae IPOBOH MIIEHUIBI
IIPH HCIIOIB30BAHMH PH30ATPHHA, T/M

Bapuant 1996 r. 1997 r. Cpennee
0 : : 0 - - 0
PA 051 - - o188 - - lo3s | - i
PA+N30 | 0,60 | 0,71 | 1,40 | 0,10 | 0,22 | 1,14 | 037 | 0,46 | 1,27
PK+ | pa 031032 | 1,04 | 1,00 | 1,03 | 422 | 0,66 | 0,68 | 2,63
COJIO
MA PA+N30 | 0,29 | 0,30 | 1,68 | 1,39 | 1,38 | 0,19 | 0,84 | 0,84 | 0,93
P+ pa 0,52 125 0,89
HaBO3

IIpumeuanue: 1 * - pa3HOCTHBIA METOM; 2* - pa3HOCTHBIN C UCTIONB30BaHUEM N
3* - MeToJ U30TOMHOTO pa30aBICHUs. 7
J

Wrak, ycTaHOBICHO, YTO B (DYHKLIMOHMPOBAHMH A30THUKCUPYIOLIEH cucTe-
MBI 3]1AKOBOE PACTCHHME - MHKPOOPraHU3M, OIpE/eNICHHas POJIb HPHHAICIKUT Op-
raHMYeCKOMY BEILIECTBY IOYBBI, MPH HH3KOM €ro COACPKAaHHH B I0YBE BHECCHHE
opraHmdeckoro cybcrtpara (coioma) crIocoOCTBYET MOBBHIIIEHHIO ACHCTBHA OHO-
IIpenaparos.
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VYuuteiBas 3ToT (akT, OblIa MPOBENEHA OIEHKA BIHMSHUS HHOKYISIUHU Ce-
MSIH SIPOBOM NINEHHUIBI OHONpenapaTaMd B 3aBUCHUMOCTH OT YPOBHS IUIOAOPOIHUS
CBETJIO-CePOH JIeCHOH MOYBHI (OUBIT 2). 3epHOBas NPOAYKTUBHOCTH SYMEHS CHIIb-
HO M3MEHSIACh B 3aBHCHMOCTH OT ITOTOJHBIX YCIOBHI BEreTalHOHHOTO MEPHOAA.
B GuarompusiTHOM ans pocTa W pa3BuTHs pacteHuit 1998 r. (tabn. 4.5) ypoxaii-
HOCTb 3epHa u3MeHsiack ot 15,8 mo 40,6 r/cocyn, a mpu HemocTaTke aTrmocdep-
HBIX ocankoB B 2000 r. c6op 3epHa noctur 15,4 r/cocyn.

B 5TOM rony Ha HH3KOM ypOBHE IIIOJOPOAHS MOUYBHI JOCTOBEPHOE yBeIHUYE-
HUE Macchl 3epHa mnosiyueHo npu BHeceHMH N30. Ha ocTampHBIX BapwaHTax c
OpUMeHEHHEeM OHOTpenapaToB W a30THOTO YI0OPEHHUS POCTa MPOAYKTHUBHOCTH HE
npoucxoauso. Ha mouse co cpegHuM ypoBHEM IUIOgOpomus mpu ob6paboTke ce-
MsiH puszoarpuHoMm Ha PK-done mocturayra makcumanbHas ypoxaiHocTh - 40,6
r/cocyn. ®raBoOakTepWH TaK e JTOCTOBEPHO YBEIHUYMI ypoxkaiHocTs (34,9
r/cocyn). Buecenne N30 u N60 na PK-dpone cnocobecTBOBano pocty cbopa 3epHa,
omHako ero pasmepsl (30 r/cocyx) OBIIM HHKE, YeM HPH HCIOIB30BAaHUH OHOMpe-
nmapaTtoB. [Ipm coBMECTHOM NIpPHMEHEHHH a30THOTO yHOOpeHHs M Aua3oTpodoB
Macca 3epHa ObUla TAaKOW JK€ WIM HECKOJIbKO MEHbIIE, YeM IPH HCIOJIb30BaHUH
onHux OwompenapaTtoB. Ha BeicokOM ypoBHe minomoponus B 1998 r. mpu mHOKY-
JIAOUM CeMsH suMeHs pu3zoarpuHoM Ha PK-¢pome cOop 3epHa OBIT HICHTHYEH
npuMmeneHnto N30. O6paborka ceMsH (aBoOaKTEPUHOM yBEIHYMIA MAcCy 3€pHa
tonbko Ha pone 1 + PK.

B 1999 r., npu nepuuure atMochepHBIX OCATKOB B TEUCHHE BCEH Berera-
MM, 3epHOBAs MPOAYKTHUBHOCTH SYMEHA ObUIa 3HAYMTENbHO HUXKE, 4eM B 1998 r.
(14,2 -27,3 r/cocyn). JoCTOBEpHOTO YBEIHMYCHUS YPOXKAUHOCTH OT BCEX H3ydae-
MBIX IIPUEMOB HE OTMEUYeHO. [Ipu CpaBHEHHM YPOXXaHHOCTH Ha Pa3iIUYHBIX ypOB-
HAX IUIOZOPOJAMS TOYBBI, CIEAyeT OTMETUTh, YTO MaKCHUMAaJbHBIH cOOp 3epHa
(21.3-27,3 r/cocynm) OBIT Ha HHU3KOM YpOBHE MIoxopoaws. MUHUMalbHas Ypo-
xaitHocts (14,2-19,2 t/cocyxn) chopMHpOBAIOCh HAa NMOYBE C BBICOKHM YPOBHEM
IUI010pOAUs. BeposTHO, CBSA3aHO 3TO ¢ TeM, 4TO OoJyiee pPa3BUTHIC B Hayale Bere-
TallMM PacTeHUs Ha MIOJOPOJHOHM mouBe B OonblIcil cTemeHM cTpamanu oT nedu-
uTa aTMOC(EpPHEIX 0CaJKOB BO BTOPYIO IOJIOBHHY BETeTaI[UN.

B 2000 r. tak xe mpu HeOIArONMPHUATHBIX MOTOAHBIX YCIOBHUAX, MOJydYeHA
MHHUMaJbHas 36pHOBas MPOAYKTHBHOCTH suMeHs 9,0-15,4 r/cocyn u3 BceX romos
ucciaenoBanui (tadm. 4.5). Ha Hu3koM ypoBHE IIOXOPOIHUS HOCTOBEpHAs IpuOaB-
Ka Macchl 3epHa mojydeHa npu BHeceHun N60. IIpu uHOKynsmuu OGuompemnapara-
MH Ha (OHE C BHECEHHEM a30THOTO YIOOpeHus HaOJoJand JIHIIb TEHICHIHIO
pocta cbopa 3epHa. Ha cpepHeMm ypoBHE MIOJOPOAMS IOYBEI 00paboTKa CeMsH
OuomnpenapaTaMu Ha 000uX (oHaxX ynoOpeHUil MO3BOJINIA NOJNYYUTh JOCTOBEPHOE
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Tabnuya 4.5. Bausinue ynodpenuii m OHonpenapaToB HAa MPOAYKTHBHOCTH
S’MMEHSl B 32aBHCHMOCTH OT YPOBHS NJIOAOPOJHS CBET/I0-CePOii MOYBBI, I/COCYA

3epHo Couoma,
1998 r. 1999 r. 2000 r. cpeanss cpeanss
HU3KHI YPOBEHb NJIOJ0POIHUs
PK-don 1 15,8 23,6 9,1 16,1 19,8
PK+pusoarpun 20,3 25,1 9,7 18,4 23,1
PK+¢daaBobakrepun 18,7 22,5 9,0 16,7 22,6
PK+N30 -¢on 2 21,1 27,3 9,7 19,4 26,1
PK+I0O+pu3oarpun 19,3 21,3 10,3 17,0 23,9
PK+N3 O+duaBodakrepun 19,1 23,5 10,0 17,5 24,6
PK+N60 19,4 23,8 11,1 18,1 26,2
cpeHHil YPOBeHb MJIOJ0POIHS
PK-don 1 20,9 17,4 9,7 16,0 16,5
PK+pu3soarpun 40,6 19,2 12,5 24,1 26,4
PK+daaBobakTepun 34,9 17,7 12,5 21,7 23,5
PK+100-¢on2 30,0 22,1 12,3 21,5 23,3
PK+K0O+pu3oarpun 36,6 20,3 12,9 23,3 27,7
PK+I0O+daaBodakTepun 34,5 23,4 12,6 23,5 24,6
PK+N60 30,7 23,1 12,5 22,1 25,4
BBICOKHI YPOBEHb NJIOAOPOHUS
PK-don 1 28,9 14,8 9,3 17,7 21,7
PK+pusoarpuun 38,0 14,9 11,0 21,3 25,2
PK+dunaBobakrepun 33,6 14,2 13,0 20,2 26,6
PK+I00-¢pon2 38,2 17,9 12,5 22,9 26,5
PK+IOO+pu3oarpun 37,4 17,7 13,6 22,9 23,7
PK+N3 O+duaBodakrepun 30,5 18,1 13,2 20,6 25,5
PK+N60 34,6 19,2 15,4 23,1 27,0
P,% 6,73 14,17 3,34
HCPo3 5,46 8,15 1,09
HCP(A)-nionopoaue 2,07 3,08 0,41 "
HCP (B)-ynoGpenus 3,15 4,7 0,63

yBEJIMUEHHE Macchl 3epHa, cooTBeTcTByloniee BHeceHU0 N30 u N60. Ha Bricokom
YPOBHE IJIOAOPOJUST INpPH HMHOKYJSAUUU ceMsiH ¢(uaBobaktepunom Ha PK-done
c6op 3epna coctaBun 13,0 r/cocya, yTo mpeBbimiano BapuaHT (oH 1+pu3oarpuH.
Ha a3otHOM ¢QoHe aeiicTBHe pu3oarpuHa u ¢raBodakTepuHa Ha cOOp 3epHa OBLIO
oamHakoBeM (13,6 m 13,2 r/cocyn).

CrnenoBatenpHO, AelcTBHEe OMOIpenapaToB Ha 3€pPHOBYIO HPOAYKTUBHOCTH
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SYMEHSI 3aBHCUT BO-IEPBBIX OT MOTOIHBIX YCIOBHH, H BO-BTOPBIX OT YPOBHS ILIO-
IOPOJHs TOYBBL. B OIaronmpuaTHOM IO MOTOAHBIM yciaoBUAM 1998 r. makcumaib-
Has nmpubaBka ypoxaifHOCTH OT OMoNpenapaToB IOJydYeHa Ha CpeIHE IUIOIOpOJ-
HOH IOYBE.

B cpeaneM 3a Tpu roga MHHHMAanbHass 3€pHOBAas MPOAYKTHBHOCTH STUMEHS
Obla Ha MOYBE C HHU3KHM YpPOBHEM IIIojgopoaus. BHeceHnne a3oTHOro ymoOpeHus
YBEIMYHIIO 37eCh ypoxkaiiHocTs 10 19,4 r/cocyn. Ilpu umcmonp30BaHUM MHOKYJISH-
ToB cbop 3epua moctur 18,4 r/cocyn. Puszoarpun ma PK-done, He 3aBHCHMO OT
YPOBHSI ILUIOZOPOJAHS TOYBHI, JOCTOBEPHO yBennumBan cbop 3epHa. draBobaxTe-
puH, 1o cBoeil 3((PEeKTUBHOCTH HECKONIBKO ycTymain pusoarpunry Ha PK-¢pone. Ha
CpeaHeM YPOBHE IUIOAOPOAMS Ouompenapatsl ObLIM 3KBUBaNeHTHBI N30 Kkr/ra.

MaxkcuManbHBIH cOOp CONOMBI OJydeH B 1998 r. mpu HO0CTaTOYHOM yBIAXK-
HeHHH. Ha HU3KOM ypoBHe miomoponus nmouBsl BHeceHMeM3O crocoOCTBOBAJO
MoJIy4YeHHI0 MakcuManbHOHU (40,5 r/cocyn) maccel conombl. Takoii ke cbop cono-
MBI OBUT IPU HCIIONB30BaHUU pu3oarpuHa Ha ¢one 1. Ha cpennem ypoBHE IMI0a0-
pOAHs TOYBHl PH30arpHH 00ECIEeYMSI MaKCHMAalbHEIH cOop comxoMmsl (43,5 u 43,0
r/cocyn). Buecenne N30 u N60 yBeauduno maccy COJIOMbI, HO MpubOaBka Oblia
HUXKe, 0 CPaBHEHHIO ¢ Omompemaparamu. Ha BBICOKOIIOJOPOAHON MOYBE JOCTO-
BepHas NMpubaBKa MacChl COJIOMBI JocTHrana oT ¢uaBobakTepuna Ha PK-¢pone. B
1999 r. u 2000 rr. c60p cOJIOMBI ObLI 3HAYUTEIBHO HIKE, MO CpaBHEHHIO ¢ 1998 T.
B 1999 r. mocroBepHas mpubaBKa Ha BCEX YPOBHAX IUIOJOPOAMS MHOJy4deHa OT
N60. JoctoBepHoe e¢ yBenuueHue oT (puraBoOakTepuHa OBIIO Ha CPETHEIIONO-
poxnoit mouse. B 2000 r. Ha HU3KOIIOJOPOTHON NMOYBE MaKCHMAJBHBIH cOOp co-
JIOMBI IoJy4eH npu BHeceHMH N60. Ha mouBe HM3KOTO M CPEAHEro IJIOAOPOAMS
yBenudeHne coopa COIOMBI MPOUCXOAMIO NMPU UCHOIb30BAaHUN OHMOMpEnapaToB Ha
¢one N30. Ha BBICOKOIIIONOPOAHON MOYBE AEHCTBHE OHMONpENnapaToB HAa Maccy
COJIOMBI yCcTymnayno BHeceHuo N60.

B cpennem 3a Tpu rozaa (tabu. 4.5) puzoarpu u (paaBoOaKTEpUH Ha 000UX
(doHax ynoOpPCHHOCTH yBEIMYMIN Maccy COJIOMBI.

BeHOC a30Ta 3epHOM M COJIOMOW NpM BHECEHHH a30THOTO yAOOpEHHUsS BO3pacTal
o cpaBHeHHIO ¢ PK-hoHoM (Tab:. 4.6).

MaxkcrManbHOe HAaKOIUIGHHE a30Ta B 3€pHE M COJIOME SUMEHs MOJIy4eHO Ha
MOYBaX CPEeAHET0 M BBICOKOro miuomopoxusi. O6paboTka ceMsH OMompemapaTaMu
Ha BCEX IOYBaX MOBHINIANa BBIHOC a30Ta mo cpaBHeHHIO ¢ PK-ponom. Ha mouse
CpPEeIHEro M BBICOKOTO IUIONOPOAMS MHOKYIsANHs puzoarpuHoM Ha ¢onHe N3OPK
yYBeJHMYMIIa BBIHOC Aa30Ta 3€PHOM M COJIOMOH COOTBETCTBEHHO 10 459 u 461
Mr/cocya. A3oTHoe ynoOpeHHe B 00€uX J03aX Ha BCEX MOYBaX yBEIHWUYUIIO BBHIHOC
3TOTO IJIEMEHTA C YPOXKaeM.
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Taonuya 4.6. Beinoc a3ota ¢ yposkaeM 3epHa U COJIOMBI SYMEHS B 3aBUCUMOCTHU OT
00paboTKK CeMsiH OHompenapataMy U YPOBHS IUIOJOPOAUS CBETIO-CEPOil IECHOM MoY-
BBI, Mr/cocyn (cpexnee 3a 1998-2000 r.r.)

Bapuanr [Inomoponue moyssl
HU3KO0E cpeaHee Beicokoe
PK - thon 1 300 304 318
PK+puszoarpuna 349 412 431
PK+¢naBobaktepun 318 389 404
PK+HO0-don2 386 481 476
PK+OO+puzoarpun 335 459 461
PK+N30+ ¢naBobakTepun 330 437 429
PK+N60 357 428 489

PaccuntaHO KONMMYECTBO YCIOBHO OMOIOTHYECKOTO a30Ta, YYacCTBYIOIIETO B
dbopMHpOBAaHUN ypoXkas SUYMEHS, Pa3HOCTHBIM M Pa3HOCTHBIM METOJAMH C HC-
1071b30BaHKMEM CTaGHIBHOTO H30TOMa °N (Tabu. 4.7). MakcHMalbHOE KOIHYECTBO
(UKCHPOBAHHOTO a30Ta BO3JlyXa B ypo)kae, paCCYMTAHHOE Pa3HOCTHBIM METOJIOM,
MOJIy4eHO MpPH ONTHMATbHBIX NOTOJHBIX yCHOBHAX 1998 r. mpu BBIpamuBaHUU
STAMEHsI Ha cpeJHeIuIoqopoaHoi mouse. [Ipn o6paboTke ceMsH ¢uaBobaKkTepHHOM
Ha PK-done xonnyecTBO PUKCHPOBaHHOIO a30Ta, MPAKTHYECKH, HE MEHSJIOCH IO
¢donam mnogopoxus mouBbl. Ha cpegHennonopogHON modyBe pH30arpuH CHOCOO-
CTBOBAJ MaKCHMaJIbHOMY HCIIOIb30BAHHIO OMOJIOTHIECKOTO a3oTa - 558 mMr/cocyn.

B 1999 r. naunbonpmee KOIMHMYECTBO (PUKCHPOBAaHHOTO a30Ta B ypoKae IIO
Pa3HOCTHOMY METOAY OBIIIO Ha IOYBE CO CPEJHUM ypoBHeM Iuropoponus. Ha mou-
BE C HHU3KMM M BBICOKHM IUIOJOPOAMEM KOJHUYECTBO YCIOBHO OHOJOIHYECKOTO
a30Ta CHUXKAJIOCh MO CPaBHEHHUIO CO CPEIHHUM U 37aech Oosee 3G(PEeKTUBHBIM ObLI
puszoarpur. B 2000 r. Ha HU3KOMIOAOPOAHON MOYBE OMONOTHYECKHHA a30T IMOUYTH
HE ydJacTBOBal B (OPMHUPOBAHHMH ypoxkas siuMmeHs. Ha cpexHe- M BBICOKOIIIONO-
pOAHON MOYBE KOJIMYECTBO (UKCHPOBAHHOTO a30Ta B ypoXKae SUMEHs, OIpene-
JICHHOE Pa3HOCTHBIM METOJOM COCTaBHIO OT 27 no 94 mr/cocyn, Gombiie ero ObI-
JI0 Ha BBHICOKOIUIONOPOIHOH TOdUBe.

ITpu pacdeTe pa3sMepoB BO3MOXKHON a30T(HUKCAIMU PA3HOCTHBIM METOIOM C
HCIIOTB30BAHAEM CTaGHIBHOTO H30TOMa N BBISBICHO, 9TO 1998 T. Ha BCeX ypOB-
HSX IJIOJOPOAMS TOYBBl (UKCHPOBAHHBIM a30T B PAaCTEHHS HE IOCTyMad, IO-
CKOJIBKY OT MHOKyJsauuu Ha ¢pone NPK He mpoucxoamnsio yBeqndeHHs MPOAYKTHB-
HocTH suMeHs. B 1999 r. mpu nHOKYIsIIIMu ceMsH Ouompenapatamu Ha ¢ore N30
MOJIy4eHB! OJIN3KHE 3HaUeHUsI OMOJIOTHYECKOr0 a30Ta, pacCYMTaHHBIE 00OMMH Me-
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tozamu. B 2000 r. ¢ mcmonp3oBaHMEM CTa0HILHOrO H30TOna N HOJTydYeHSI
MEHBIINE 3HAYEHHs OMOJIOTMYEeCKOTro a30Ta, 0 CPAaBHEHHIO C NEPBBIM METOIOM
(Tabn. 4.7).

Tabnuya 4.7. KonndectBo GHOIOTHIECKOTO a30Ta B YPOXKAE SSUMEHSI, MI/COCY]

PasHocTHBII MeTOf PasHocTHBIH ¢ uer. N
1998 . 19991. 2000r. | 1998 . 1999r. 2000 T.
HU3KHH YPOBEHb ILIOJOPOIHS
PK+puzoarpun 257 43 0
PK+dnaBobakrepnn 232 5 0 - : .
PK+IOO+puzoarpun 0 0 0 0 0 0
PK+NeO+¢pnaBobakrepun 0 0 7 0 0 26
CpeiHMH YpOBEHb INIOIOPOAUS
PK+puzoarpun 558 65 37
PK+¢unaBobakrepnn 284 126 56 - - -
PK+IOO+pusoarpun 0 26 27 0 25 0
PK+N30+ ¢naBobakTepun 0 86 0 0 81 0
BBICOKHI yPOBEHb ILIOJOPOIHS
PK+pusoarpun 246 5 59
PK+¢unaBobakrepnn 283 0 94 . . .
PK+N3 0+puzoarpun 0 0 36 0 0 9
PK+N3 0+¢naBobakrepux 0 54 68 0 49 32

[ToBbImIeHNE YPOXKAHHOCTH B BapHUaHTax, /€ HE BBISBICHO MOCTYIICHUS
(UKCHPOBAHHOTO a30Ta B PACTEHHUsS, BEPOATHO CBSA3AHO C TEM, 4TO OMONpemapaTs
CIOCOOCTBOBAIM IOJABICHUIO MAaTOTEHHON MHKPOGIOPH], a Tak e 3a CUeT Ipo-
OyuupoBaHHs (U3MOJOTHYECKHM aKTHBHBIX BemecTB [KpaBuenko, 2000, Kynako-
Ba, 2000, JleonoBa-Epko, 2000, Maxkapos, 2002, Xoanr Xosr, 2000].

OCHOBHBIM HCTOYHUKOM (OPMHPOBAHHUS ypoOKas sSUMEHS IPU BCEX YPOBHSIX
mIogopoaus ObLT a30T MOYBHL (Tabn. 4.8). Jons OMOJIOrHYECKOTO a30Ta CyIIEeCT-
BEHHO MEHSJIAch B 3aBUCUMOCTH OT HMOTOJHBIX yCIOBUH BEreTallHOHHOTO IIEepHOaa
U 3aBHCeNa OT NMPUMEHEHHs a30THOrO yIOOpEeHUs U YPOBHs IUIOAOPOAMS IOYBBHI.
Ha Hu3KOmIOgOpOAHON MoYBe GHOompenapaTsl W a30THOE yJoOpeHue CHIDKAIU 0
12-15% nonto GUKCHPOBAHHOTO a30Ta MO CPABHEHHIO C IPYTHMH Io4YBaMH. BHe-
cerre N30 yMeHbIINIIO OO a30Ta NOouBkl 10 74% mo cpaBHeHHUo ¢ §1-88% mnpu
HCIIOJB30BAHUU TOJNBKO OuompemnapatoB u Ha (oHe N-ynobpenus. draBodaxre-
PUH U pHU30arpuH oOecmednin NoTpeOHOCTh PACTEHHH YCIOBHO (UKCHPOBAHHBIM
azorom Ha 12-15%. IIpu coBMECTHOM HCIOJB30BAHHN OMOIIpENapaToB M a30THOTO
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ynoOpeHus B ypokae GUKCHPOBAHHOTO a30Ta HE BHIABICHO, a JOJIs a3oTa ygobpe-
Huil coctaBisiia 7-10%, "skcrpa" azora - 8-9%.

Ha cpenHemnionoposHOH Mo4Be A0JS a30Ta IOYBBI B ypoxae suMeHs Oblia
MEHBIIe, YeM Ha JPYTUX YPOBHAX Iuomopoxaus (66-75%). Jons GuxcupoBaHHOTO
a30Ta MpHU Ucnojb30BaHuU OuomnpenapatoB Ha PK-done cocraBuna 1/4 ot obmiero
€ro BBIHOCA, COBMECTHOE MX HcIonb3oBanue ¢ N30 cHMKaNo 10J0 QUKCUPOBAH-
HoTOo a3ota 1o 1-3% mpu 3ToM "sKcTpa" a3oT cocraBusan 1/5 (tabn. 4.8).

Taonuya 4.8. Jons pa3IuyHBIX KCTOYHUKOB a30Ta B (YOPMHPOBAHUH YPOXKast
sTUMeHs1, CpeHee 3a TpH rona, %

YpoBeHb MI0A0POANS TOYBBI

Bapuanr HU3KHH CpeTHAI Beicokun
*|2 (3|4 1]2]3|4|1,2|3]|4
PK - ¢on 100]. |. |- 100. |. |. 100 | .
PK+puszoarpun 8 |15 . . 74 126 |. . 8 | 14
PK+¢naBobaktepun 8 |12 |. |. 75 125 |- 8 |17 ]. |.
PK+N30 74 |- 111568 (- |5 27|75 |- |6 |19
PK-+N3 0+pusoarpun 81 |0 [ 109 |66 |1 |11]22|76 |. 9 |14
PK+NeO+¢naBobakrepun |85 |0 | I |8 |/m |3 |V | 18|/1 |2 |8 |19

* Tlpumeuanue: 1- mouBa; 2 - OMOJOTUYECKHiT a30T; 3 - ynoOpenue; 4 - "sxcTpa" a3or.

Ha BBICOKOIUIOAOPOIHON MOYBE M0Js a30Ta MOYBBI B (POPMHUPOBAHHUH YpO-
xas suMeHs cocTaBisia 71-86%, Ha Bapuantax PK+6umompenapar ona 6blna BbI-
e, 4eM NPH COBMECTHOM NpUMEHEHMHM N-yqoOpeHHs M HHOKYJISHTOB. Makcu-
MajibHas [0Jis1 yCIOBHO OHOJOTHYECKOTO a30Ta B ypoxkae sSYMEHs IOJy4YeHa Ha
CpelHeINIoiopoAHoil mouBe. Ha ¢ HU3KMMOIUIOZOPOJHOW MOYBE MPOLECC a30T-
GuKcanuy 3aTopMaXMBajics, BEPOATHO H3-3a HeJOCTaTKa cyOcTpara s JUa3o-
tpodoB. Ha mouBe ¢ BHICOKHM COACPKAHHEM YIJIEPOAa €ro JOCTATOYHO JJIS MUK-
POOPraHU3MOB HE TOJBKO MHTPOJYLUHPOBAHHBIX, HO U CBOOOTHOXHBYIIHX JHA30-
tpodoB. Kpome Toro, B nmocienHel mouse M3-3a BHICOKHX PE3E€PBOB OPraHMYECKO-
ro BeLIeCTBa MOTPEOHOCTh PACTCHHMH MOXKET yJIOBIIETBOPATHCS 3a CUET TEKYyIel
MHHEpaJIH3alii MOYBEHHOro a3ora. IlogydeHHBIE B 3TOM OMNBITC JAAaHHBIC IMMOJ-
TBEPKIAIOT pe3ybTaThl ONMbITa 1, Te Moka3aHa POJb CBEKEBHECEHHOTO OpPraHH-
YEeCKOr'0 BELIECTBA B ()YHKIMOHMPOBAHMH aCCOLMATUBHON a30T(HKCALHMH.

Ha cpeaHe- ¥ BBICOKOIUIOZOPOAHON MOYBax pU30oChepHbIC IHAa30TPOEI
CIIOCOOCTBOBAIM HOBBINICHUIO YCBOCHUS (PUTOMACCOU sTUMEHS a30Ta yJnoOpeHus, a
Ha HU3KOIUIOAOPOJHOH - HaoOOpOT, yMeHbIIeHHIO KoddduuHeHTa HCIOIb30Ba-
HUS PACTCHHUSMHU a30Ta yIoOpeHHs.
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Hakonnenue "N B kopHAX B 06IIeM BBHIHOCE a30Ta PACTCHHSIMHU OBIIO He-
3HauyuTeNbHBIM (0T 3 10 6 Mr/cocyn). HeyuTeHHble moTepu a3oTa yaoOpeHHs Ha
IOYBE C HHU3KHM YPOBHEM ILIOAOPOJAHS OBUIM BBHIIIE IO CPABHEHHUIO C JAPYTHMH
noyBamu. OOpaboTka ceMsH MHOKYISHTaMH CHMIKajla 3TOT MOKaszaTeldb Ha cpel-
He- U BBICOKO IUIOJOPOJHOM MOYBaxX, TOTAa KaK Ha HHU3KOIJIOJOPOAHON - yBeiH-
qyBaja ero.

Ta6nuya 4.9. bananc "N y1o6peHus npy UCoTb30BaHAN GHOMPEAPaTOB 0N
SIMEHb TIPH PA3INIHOM IUIOJOPOJNHY MOUYBBI, CPEHEE 3a TPU roja

Hcnons3oBaHo Heyurennsie 3aKperniocs B
Bapuast (uromaccoit Kopnsmu norepn 1o4Be
Mmr/cocyn| % MF/&OC}/ % | mrlcocyn| %  |mr/cocym| %
HU3K U YPOBEHD ILJI0,LIOPOAUS
PK-+N30 46 38 6 5 39 33 29 24
PK+N30+PA 40 33 4 3 50 42 26 22
PKHIIO+Db 39 33 5 4 51 42 25 21
CpeHU YPOBEHb ILIOJ0OPOIHUS
PK+N30 28 23 4 3 41 35 47 39
PK-+N30+PA 53 44 4 3 24 20 39 33
PKH30+Db 45 37 6 5 25 21 44 37
BBICOKHI YPOBEHb ILIOJIOPOAHS
PK+N30 33 27 3 2 47 39 37 32
PK+N30+PA 51 43 3 2 23 19 43 36
PK+IOO+®b 47 39 4 3 30 25 39 33

Ha cpenHe m BBICOKOIUIONOPOAHOH IMOYBax OMoIpemapaThl MOBHIIIANH 3a-
KpeliecHHe B MOYBe a30Ta yaoopeHuil mo 39-43 mr/cocyn, a Ha HHU3KOIMIOAOPOI-
HOW CHUXaJu ero 7o 15-26 mr/cocya u yBelIHYHMBaIH HEYYTCHHBIE OTEPH.

Ilpu u3ydeHunm ponu OuompenmapaTroB B paclpelreseHHH "N B TOBAapHOW U
HETOBapHOW YacTsAX ypoxkas B (a3y IOTHOW CIEIOCTH yCTaHOBIEHO, 4TO B Oiaro-
NPUSATHOM I10 TIOTOAHBIM yCIOBUAM 1998 r. pu3oarpuH He BIUSJ HA MOCTYIJICHHE
a3oTa yAoOpeHHs B 36pHO IO CPABHEHUIO C BAPUAHTOM 0€3 MHOKYJSIUU Ha HU3KO-
I CPEeIHEIIONOPOJHON MOYBAaX, a HAa BBHICOKOIIOAOPOAHOH, Haobopor, Oombmas
mons >1-ymoGpenns 0T oO6IIero KONMYECTBA B PACTEHHH IOCTYNAna B 3ePHO
(tabn. 4.10). Amnamoruynas 3aBUCUMOCTb XapakTepHa ais (JaBoOakTepuHa Ha
CPEAHETNIONOPOJHON MOYBaxX, B TO BpPeMsl KaK Ha HU3KO- M BBICOKOIUIOJOPOTHON
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MOYBE 3TOT OMONpenapaT TOPMO3HMI HAKOIJICHHE a30Ta B 3€PHE U yBEIHYHUBAI €TI0
HakoIIeHUe B cosiome. [Ipu HeOGnaronpusTHEIX MOTOJHEIX yCIOBHAX B 1999 r. 06a
O6uomnpenapaTa Ha HHU3KO- M CPEJHEIUIOJOPOJHON MOYBAX CHMIXKAIH JOJIO a30Ta
ynoOpeHuil B 3epHE U yBenuyuBaiu e€ B cojome. Ha BHICOKOIUIOOPOIHON IMOYBE
GuoIpenapaThl IOBHIIANKE HaKOIUIeHHEe N B 3epHE H CHUXKAIM B colrome. B 2000
I. Ha BBICOKOIUIOJOPOJHON ITOuYBE 0y a30Ta yNoOpeHHs yMEHbIlajgach B 3€pHE
IpH UCHOJb30BaHUU OHONpenapaToB U BO3pacTaja B COJIOME, IMOCKOJIbKY pH30ar-
puH 1 (raBoOaKTepHUH CIIOCOOCTBOBANM yBEIUUCHHIO ee cOopa.

Tabnuya 4.10. Pacnipenenerne N-yno6peHns B 3epHe, COTOME W KOPHSIX,
% ot o011ero HaKOMJICHUS B OMoOMacce STYMEHs

3epHO Conoma Kophu

Bapuant Tomsl

1998 1999 | 2000 |cpen. 1998 1999 2000 cpex. 1998 1999 2000 Cpen.

HI/I3KOIUIOIIOPOI(HEUI o4yBa

PK-+N30 61 | 73 | 52 1 62 | 26 | 19 | 36 | 27 | 13 8 12 | 11
PK+HOO+pusoarpuns | 61 | 69 | 75 | 68 | 27 | 19 | 21 | 22 | 12 | 12| 4 9
PK+00+¢naobax- | 43 | 64 | 69 | 59 | 36 | 24 | 23 | 28 | 21 12 8 14

TEpHH

CpenHerioiopoiHasl moyBa

PKAN30 71 | 60 | 63 | 65| 19 | 26 | 27 |24 | 10 | 14 | 10| 11
PK+OO+pusoarpmn | 75 | 54 | 65 | 65 | 18 | 34 | 28 | 27 | 7 12 7 9
PK+10O+¢nasoGax- | 73 | 47 | 59 | 60 | 16 | 37 | 31 | 28 | 11 16 | 10 | 12

TepUH

BeicokomionopoaHas nousa

PK+AN30 64 | 56 | 91 | 70 | 27 | 30 7 |21 9 14 2 8
PK+OO+pusoarpm | 81 | 79 | 63 | 74 | 14 | 13 | 30| 19| 5 8 7 7
PK+OO+¢nasobax- | 35 | 75 | 58 | 56 | 57 | 18 | 35 | 37 8 7 7 7

TepUH

B cpennem 3a Tpu roma Ha HU3KO- U BBICOKOIUIOAOPOJHOI IMOYBE pU30arpuH
cIocoGCTBOBAN CTaGOMy yBETHICHHIO A0TH a30Ta yA00peHns N B 3epHE H CHH-
JKEHHIO €€ B COJIOME, a Ha CPEeJHEMIOA0POJHOI MOYBe OH HE BIMII Ha 3TOT MOKa-
3atens. dnaBobakTepuH, HE 3aBHCHUMO OT YPOBHS IIOJOPOAHS IOYBEI, HECKOIBKO
CHHMXKAJI JOJII0 a30Ta yI00peHHs B 3epHE U YBEJIUYHMBAI €€ B COJIOME.

Tlonst °N B KopHsx He mpeBbimana 20% oT o0Iiero ero cojaepkaHus BO
BceM pacteHuu (tabmn. 4.10). Ha HuskomnogoponHoit mouse B 1998 r. oOpaboTka
ceMsiH (raBoOaKTEpHHOM HECKOJBKO TOBBICHIIA JOJIIO a30Ta YOOOpEHHS B KOPHSX.
Ha cpennennonopogHo#l mo4yBe pu30arpuH CIOCOOCTBOBAN CIa0OMYy CHM)KECHHIO
nonu azoTa B KopHAx. dnaBobakTepud B 1998 u 2000 r.r. HE U3MEHST 3TOT MOKa-
3aTenb W THmb B 1999 T. HECKOIBKO yBETHYHI HAaKOIUIeHHE "N B KOPHSAX MO OT-
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HOIIEHHUIO K BApMAHTY C NPUMEHEHHEM TOJBKO a30THOTo yjnobpenusa. Ha Beicoko-
MJIOJOPOJHONW MOYBE A0S "N B KOpHSAX SYMEHS OT OOINEro ero HaKOIICHHS B
pacTeHHsx ObLIa HIDKE, YE€M Ha JABYX APYTHX YPOBHSX INIOJOPOJUS ITOYBEL.

B ombiTe 3 M3ydanu OT3BIBUMBOCTH PA3IMYHBIX COPTOB SUMEHS Ha MHOKYJIIS-
nuto 6uonpenaparamu u N-ymoOpeHue.

B cpennem 3a ronsl nccnenoBanuii mpubaBKU ypoxkas 3epHa OT pH30arpuHa
Ha pone PK cocraBunu y copra Puck 31%, y copra J{o6psrit 32% u 20% y copta
AHzpeil, a OT BHECEHHsS a30THOr0 ynoOpeHHs - COOTBETCTBEHHO: 46, 26 u 28%
(Tabn. 4.11). B aTtom ciydae 3¢ (eKTUBHOCTH pu3oarpuHa y coptoB Puck u AHI-
peii ycTymana a3oTHOMY yaoOpeHuto, y copta Jo06psiii oHa paBHoneHHa N30 win
npesbimaer e€. Ha ¢one ¢ BHecenuem N30 puzoarpuH MOBBIIIAN YPOXKAUHOCTH
3epHa ToJbKO Ha copTe [JobOpsiid. [Ipu sToM ameiicTBue Ouompenaparta ObLIO 0OJB-
e IpH AOCTaTOYHOM KOJIUYECTBE aTMOC(EpHBIX 0CagKoB MM craboMm ux gedu-
LUTE ¥ MEHBIIE B FOJ C PE3KUM UX HETOCTATKOM.

WHokynsanus $pnaBoOaKTEPHHOM CEMSH BCEX COPTOB JOCTOBEPHO yBEIMYMIIA
cbopa 3epHa mo cpaBHeHuio ¢ PK-¢ponom. Ha copre Puck ¢naBoGakTepuH ycry-
man azoTHoMy ymoOpenuto B no3e N30, y coproB JJoOpsiit u AHnpeid ero addek-
THBHOCTB dKBUBajeHTHa N30. Ha ¢one N30 nmosoxurenbHoe neiicTBue ot ¢iaso-
OakTepuHa MoJy4yeHo y copToB Puck u J[oOpsIil B rog ¢ pe3KUM HEJOCTATKOM at-
MOC(hEpHBIX 0CaJKOB, YTO CBUAETEIHCTBYET O MOBBIMICHUH YCTOHYMBOCTH HHOKY-
JUPOBAHHBIX PACTEHUH STHX COPTOB K HEOIArompusATHBIM (akTopaMm BHEIIHEH
cpensl [Kymnakosa, 2000].

BrisiBiena coproBas crnenu@uka OT3BIBUMBOCTH SUYMEHS Ha HHOKYISAIUIO
pusochepupiMu auazorpodamu u "mo cbopy cosomsl (tab6a. 4.11). Ha PK-done
puszoarpuH y coptoB Puck u JoOpsiit u praBoOakTepuH y BCeX COPTOB YBEITHUHIH
c6op mobouHo#t mpoxyknuu. Ha NPK-dpone c60p cOIIOMBI BO3pOC OT MHOKYISIIUU
pU30arpuHOM y cOpTOB Puck W AHapeii, oT ¢aaBobakTepuHa - y copToB J[oOpbIii
u AHapei.

Copnepxxanue obuiero azora B 3epHe suMeHs (tabn. 4.11) mpu Hegocratke
aTMOC(EepHBIX OCaAKOB B IEPHOJ BETETallMd ObUIO MaKCHMAalbHBIM. 3€pHO COpTa
Puck xapakTepn30Banoch MOBBINICHHEIM COAEpXKaHHEM a30Ta MO CPaBHEHHIO C
IpyruMu. BHeceHHne a30THOTO yJqoOpeHHs IOJ BCe cOpTa SUMEHS YBEJIHYHIO CO-
JepxaHue azoTa B 3epHe Ha 10-14% (oTHocuTenbHbIX). MHOKynAnus ceMsH Ha
¢one BHeceHus PK-ynoOpenunii moBeicmiIa copepkanue a3oTa B 3epHe copTa Puck
TOJIBKO OT pH30arpuHa, y copTa AHApeH - oT puszoarpuHa u (raBoOakTepHHa Ha
13-18% (oTHOCHTEeNBHBIX), Y copTa JloOphlii yBenuuenus coxepxanuss N  Ouo-
npenaparoB He npoucxoxmno. Ha ¢oune NPK-ynobpenuit y coproB JoOpsiii u
Annpei ¢raBo6aKkTepHH MOBBIMIAN COAEpKAHUE a30Ta B 3€pHE.
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5j
Tabnuya 4.11. YpoxaiHOCTb SIYMEHSI B 3aBUCUMOCTU OT MHOKYJISILIUU CEMSIH

OuoIpenaparaMu
Macca co- | Comepxa-
C6op 3epHa, I/coc JIOMBI, HHe a30Ta B
Bapuant PP A r/cocyn 3epue, %
1997 r. | 1998 r. 1999 r.  cpeanee cpeanee
Puck
PK-don 1 18,4 20,9 174 18,9 19,1 1,75
PK+puzoarpun 21,9 35.0 17,7 24,8 29,8 1,97
PK+drnaBobakrepun 21,9 30.1 22,1 24,7 27,2 1,72
PK+Ne(O-don 2 23,5 40,6 19,0 27,7 28,2 1,96
PK+N3 O+puzoarpun | 24,1 36,6 20.3 27,0 30,0 2.03
PK+bI30+paasodaxrepun | 223 34,4 23.4 26,7 25,7 2.04
Jo6psrit
PK - ¢on 1 12,5 28,6 174 19,5 19,3 1,70
PK-+pusoarpun 21,4 38.2 18,2 259 23,0 1,77
PK+dnaBobakrepun 17,4 344 21,4 24.4 24,0 1,73
PK+I00O-¢oHn 2 15,6 393 18,9 24,6 25,5 1,87
PK+N3 O+pusoarpux 19,2 42,9 19,5 27,2 26,5 1,78
PK+N 3 O+puaodaxrepun | 225 38,1 18,7 26,4 29,4 1,94
Anppeit

PK - ¢on 1 16,0 24,4 154 18,6 20,2 1,59
PK+pusoarpun 19,2 36.1 18,0 224 20,2 1,80
PK+¢naBobakrepun 22,5 30,4 18,0 23,6 22,3 1,88
PK+H00O-¢don 2 14,8 38.2 19,3 23,9 22,1 1,82
PK+N3 0+puzoarpun 15,4 36,7 18.4 23,6 24,0 1,88
PK+K30+draBodakrepun 14,3 39,7 18.5 24,2 27,6 2,00
P,% 4.8 3,7 3,6 4.4

HCPo,5 42 6,5 5.2 3,1

Konnentpanus a3ora B coiome coptoB Puck u JJo6psrit Ha ¢one PK moBsI-
majach OT MHOKYJSILIUU PU30arpMHOM M (aBOOAaKTEpHHOM, a y copTa AHApeH -
TONBKO OT (uiaBobakTepuHa. IIpu BHECEHHH a30THOTO yJOOpPEHHS M HHOKYJISAIIHHU
ceMsH 000MMH H3ydaeMbIMH OHOIpenapaTaMy - 3TO XapaKTepHO It copToB Puck
u Annpei. [lomoxuTtenpbHOE ACHCTBHE OMOMpemapaToB Ha COJEpKAHUE a30Ta B
KOpHSX Ha0JII0/anoch TOJNbKO y copta JJoOpHIid.

Bbuonpenapatsl Ha ¢one PK yBenmunmnaum BeIHOC a30Ta ¢ ypokaeM BCEX COp-
TOB. Mcnonbp30BaHMEe pacTEeHHSIMH a30Ta yAOOPEHUI 3aBUCUT OT MHOTUX (haKTOpPOB
[KopenbkoB, 1999, Ocumnos, Coxonos, 2001], cpenu KoTopslx ocobast ponb NpHU-
HAJJIE)KUT COPTOBBIM OCOOEHHOCTSIM KYIbTYpHI, MOTOJHBIM YCIOBHSM BereTaru-
OHHOTO Iepuoxna, no3aMm ynoopenuil [Cmupuos, Kunnn, 1983].
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Hcnons3oBanne asora ynoopenns (°N) pacTeHHAMH SUMEHS 3aBHCEI0 OT
MOTOAHBIX YCIOBHI BererannoHHOTO nepuona. [Ipm HemocTtatke aTMochepHBIX
0CaJKOB B NEPHUOJ BEreTallMM pPacTeHUs B OONBIICH CTENEHHM HCHOJB30BAIM a30T
ynobpenus. OpHako, B 3THX YCIOBUSAX BO3pacTall HEyuyTeHHBIE MOTEPU a30Ta
ynoOpeHus, mpuxosiniuecs, Kak U3BeCTHO, Ha razooOpasusie [KopenskoB, 1999].
B ycnoBHSX DOCTaTOYHOrO KOJIHUYECTBA OCAJIKOB, YBEIHUMUIOCH 3aKpellsIeHHE a30-
Ta yIOOpCHHH B MOYBE U CHUIKAIUCHh ra3000pa3Hble MOTEPH BN (tabmn. 4.12).

Pusoarpun u ¢uaBoOakTepuH MOBBIIIATH HAKOIJIEHHE a30Ta yZOOpEeHHs B
3epHe coprta Puck, a y copra JloOpslii oHO cHHMKanock. [IpumeHenue Ouomnanta
Ha 000X COpPTax CHIKAJIO MCIOJb30BaHNE PACTCHUSAMH a30Ta yJo0peHuit.

Hakomnenne "N B pactenusx copra Jobpeii B 1,12 pasa Gombure, ueM y
copra Puck. Ilpu BrlpammuBanun copta J[oOpblil CHHXKANHCh HEYYTEHHBIE NOTEPH
azoTa yaoOpeHwHil.

Pusoarpun u ¢uaBoGakTepuH, HE3aBUCHUMO OT COPTa, IO CPaBHEHHIO C (o-
HOM 0e3 MHOKYIAIMH YMCHBIIATH 3aKpemneHue azora ymobpenus (°N) B mouse.
BuonnanTt nposABasAn Takoe ke AelcTBHE IpH BblpamuBaHuu copta Puck. Ha cop-
te JloOpelil oTpunmarensHOe NeHcTBHE OMOIMIAaHTa Ha 3aKpeliieHue a3zoTa ygolpe-
HUS B NMOYBE CYNIECTBEHHO CHMIKAIOChH.

B KopHSAX sSYMeHS, HE3aBUCHUMO OT COPTa U HCIOJIb3YEMBIX HHOKYJISHTOB,
HaKamiauBanaoch 2-3% OT BHECEHHOH 03Bl a30THOT'O yJ0OpeHus.

Koadp¢puuuent ucmnonp3zoBanus azora yaoOpeHus y copra Puck cocraBun
39%, y copta JJoOpsiit - 43%. IlpuMeHenne GmonpenapaTtoB pu3oarpuH u ¢uaaso-
0aKTepHH yBEIWYUIIO MCIOJb30BAaHUE a30THOTO yaoOpenus Ha 7-8% y copra Puck
U He u3MeHuio ero y copra J{oOpsiii, a y copra Puck ko3 uunueHT ncmnonp3osa-
HHS a30Ta yAOOpeHUU OBLIT TaKUM ke, Kak 0e3 HHOKYIISINH.

Heyurennsle motepu a3ora yaoOpeHHH OBLIM HECKONBKO OOJBIIE HPH BHI-
paluBaHUU STUMEHS copTa PHCK, OHM CHIKaNMHCh y copTa JJoOpbIil, MOCKONBKY OH
ponpme "N mcmonp3oBan Ha GOPMHUPOBAHKE YpOXKas. BHOMIAHT, IpH BHIPALIMBA-
HHH 0GOMX COPTOB, MOBBIIIAT HEYYTCHHBIC MOTEPH N B pe3ylbTaTe MEHbIIEIO
HCIIOJIB30BAHUS €r0 PAacTeHUSAMH. MHOKyIAIus ceMsH pu3oarpuHoM Ha 4% CHH-
JKaja Ha ra3oo0pa3HbIe IOTEPH a30Ta yNOoOpeHHUs IpH BRIpallMBaHUU copTa Puck
U yBenuuuBasa ux Ha 8% y copra Jlo6psiit. [Ipumenenue pnaBobakTepuHa HEe H3-
MEHHUJIO, TI0 CPAaBHEHHUIO C (OHOM 0€3 MHOKYISAIUHU, IOTEPH a30Ta IPU BHIPANINBA-
HuU copTa Puck u yBexmunno ux Ha 9% mnpu BeIpamuBaHuU copta JJoOpBIH.

Pacuutana 1011 HMCTOYHMKOB a30Ta B (OPMHPOBAHUU ypoOXKass SUMEHS
(Tabn. 4.13): a30Ty MOYBHI NMpPUHAANEKATa OCHOBHAS Pojb. IlpW MHOKyIAIMH ce-
MsH OHoInpenapaTaMH NMPOHUCXOAMT, C OJHON CTOPOHEI, BOBJIEUYEHHE B arpoleHO3
azorta aTMocdepsl U, ¢ Apyrod, yCUICHHE HCIONb30BAaHUS PACTCHUSIMHU a30Ta MOY-
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BBl 3a cueT MHKpoOocTarnueckoro 3¢ dexra. Jlons NONOIHUTEIBHOIO a30Ta, yda-
CTBYyIOIIEr0 B (OPMUPOBAHMM YpOXKas NPHU MCIOJIb30BAaHMM OHONpENnapaTtoB Ha
¢done 6e3 azorHOro yaobpenus cocraBuna 30-49% y copra Puck u 14-24% y cop-
ta JloOperii. Ha oGomx coprax MmakcuManbHBEIM 3ddexToM obmaman pu3oarpu,
MEHBIIUM - (IaBOOaKTEPHUH.

Ta6nuya 4.12. Banamca asora yno6pennit ('°N) npi HHOKyJIAIEHA GHONpeTapaTa-
MH pa3UYHBIX cOpTOB AuMeHs. Cpennee 3a 2 roga

Mmr/cocyn %

mnmoyna KOpHH BBIHOC Hey4y- nmoyna KOpHH BbIHOC Hey4-

Bapuant ¢ ypo- | TeHHbe ¢ ypo- | TeHHble

skaem | TOTepH skaem | 10TepH

Puck
“N30PK 39 4 42 35 33 3 35 29
5NeOPK+pu3oarpun 36 3 52 29 30 2 43 25
SBI30PK-+daaBobaxTepun 31 3 50 36 26 2 42 30
SNeOPK+6Homaant 29 4 40 47 24 3 34 39
Jlo6pbrit

“N30PK 41 4 55 20 34 3 46 17
SFOOPK-+puzoarpun 29 4 57 30 24 3 48 25
SFO0PK+daasoGakTepun 31 3 56 30 25 3 46 26
SK30PK-+6uomaant 36 4 38 42 30 3 32 35

Jons azora ynobpenns B GopMHpPOBaHHM yposkas 0OOMX COPTOB STIMEHS CO-
craBuia 6-8%. buonpenaparsl He U3MEHSIN JOJII0 a30Ta yHoOpeHHus B (pOPMHPO-
BaHHUH ypokasi 000UX COPTOB.

IIpn nHOKyNANMM CeMSH sUMeHs OmompemapatamMu Ha (OHE C BHECEHHEM
a30THOTO yHOOpeHus ypoxkail 3epHa GopMmupyercs 3a cueT "skcTpa” azora Ha 35%
y copTa Puck u Ha 24% y copta J[oOpwIii.

MaxkcuManbHas 10y OMOJIOTMYECKOr0 a30Ta, ydacTByloumero B Qopmupo-
BAHMU ypOXKasl s’UMEHsS, YCTAHOBJIEGHHAs] PA3HOCTHBIM METOAOM C HCIOJIb30BaHHEM
"N, momyuena y copra Puck mo pusoarpuny (8%) u y copra Jlo6psrii mo dmaBo-
6axrepuny (17%). Coprom Puck mcmons3oBaHO OHOIOTHYEecKOro aszora Ha Qop-
MHPOBAaHHE ypO’Kas, ONpPENEIEHHOE Pa3HOCTHBIM METOA0M, B 2 pa3a Ooiblue, IO
cpaBHEHHIO ¢ copToM J[oOpBHIit.

Pusoarpun u ¢uaBobakrepun Heckosubko (¢ 91 no 94%) yBeawunIN HAaKOII-
JeHHue a30Ta ynoOpeHHus B Haa3eMHOHM Mmacce copta Puck, a y copra Job6psiii uHo-
KyJSIUs Ha 3TOT MOKa3aTeldb He BIUANA. A30THBIH HHJIEKC (0N a30Ta 3epHA OT
obmero coxepxaHus B ypoxkae) IO JeHCTBHEM 3THUX OHOIpenapaToB BO3pacTal ¢
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74 no 76-81% y copra Puck, a y copra JJoOpslii, Ha000pOT, OH CHIIKaJICH ¢ 85 10
80% (tabmn. 4.14). [Ipumenenune O6uomnanTa y copra Puck He n3meHsmo, a y copra
JloOpsIit cHUXKaNo, M0 CpaBHEHHIO ¢ (OHOM 0e3 MHOKYJISAIWH, JTOKAIN3aIUIo a30Ta
B HaJA3E€MHOIl Macce OT OOIIero ero HakOIUIEHUs B pacTeHUs. Y 00OUX COpPTOB
OMOIUTAaHT CIOCOOCTBOBAJN YMEHBIICHUIO 3HAYCHHUS a30THOTO HHIEKca ¢ 74 1o
66% y copra Puck u ¢ 85 no 71% y copra JloOpsrii.

B 1998 m 1999 rr. GuompemnapaThl CHHXKaIM HAaKOIUIEHHE B KOPHSIX a30Ta
yno6penns, B 2000 . ¢ BHecenneM "NH4'NO; HakomieHne azora B KOPHAX CO-
CTaBISIO OUIIb 2% OT OOILIEro ero CoAepKaHUs BO BCEM PACTEHHH.

Tabnuya 4.13. JTonst pa3iuyHbIX HCTOYHUKOB a30Ta B (JOPMHUPOBAHUH YpOKas 3epHa
copToB stumens, %. CpenHee 3a 2 roxa

— Tousa Vio6pesme Sgsrpa Bncxomqecmn aBSOT

1 2 1 2 1 2 1 2 1 2

PK-don 1 100 | 100

PK+pusoarpun 51 | 76 - - - - 49 | 24

PK+cnaBobakrepun 55 | & . . - - 45 18

PK-+0norutant 70 | 86 - - - - 30 14

N30PK 56 | 66 | 6 8 | 38| 26| _ | _

PTOOPK+pusoarpun | 51 | 64 | 7 8 | 34 | 25| . : 8 3

“bI30PK+dnaobaxrepun | 55 | 54 7 8 37 | 22 - - 1 17

N3 OPK+6uommant | 59 | 68 | 6 8 | 35| 26

""[Ipumeyanne: A- OMOJIOrHMYECKMil a30T MO pa3HOCTHOMY Meroay; B- Omosormueckmii azor mo
Pa3HOCTHOMY METOJY € MCIIO0JIb30BAHHEM BN; 1 - copt Puck; 2 - copt do6psriii

Taénuya 4.14. Pacnupenenenue asota ynoopenns (°N) o opranam pactenuit,
cpeaHee 3a 2 rosia

Conepxanne SN, mr/cocyn Joas N,%
3epHO+Co- 3epHOtcoiomMa Ha/i3eMHast A30THBII
Bapuaut JIOMa+KOPHH Macca oT 00- MHAEKC
uiero
1 11 1 11 1 1 1 11
"N30PK 47 59 43 56 91 94 74 85
“FOO0PK-+pu3oarpun 55 61 52 57 93 93 76 80
SBI30PK+(paasobakTepun 54 60 50 56 94 94 81 80
'*N3 OPK+éuomnant 44 | 47 | 40 | 38 | 91 91 66 | 71

IIpumeuanwe: I- copt Puck; 11 - copt JoOpsrit

OTMEYECHHBIEC 3aKOHOMEPHOCTHU POJIU OMOJIOTUYECKUX npemnapaTtoB B UCIIOJIb-
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30BaHUU a30Ta yI0OpEHHs, BEPOSATHO, CBSI3aHBI C COPTOBBIMH OCOOEHHOCTSAMH OT-
3BIBYMBOCTH AUMEHS HA MPUMEHEHHME a30THOTO YA0OpECHHS, a TAKXKE C XapaKTepoM
JOefiCTBUS Ha pPAacTEHHS MHMKPOOPTaHH3MOB, Ha OCHOBE KOTOPBIX H3TOTOBJICHBI
O6uomnpenaparsl.

IlpoBeseHa OLIEHKA pa3MepOB BOBJICYCHHS JOMOJIHHUTEIHHOIO KOJIHYECTBA
OHMOJIOTHYECKOrO a30Ta B (POPMHUPOBAHHME YPOkKas Pa3HOCTHBIM METOJOM H pPasHO-
CTHEIM METOJOM C HCIOIb30BaHHeM ~N. MX 3HaueHHs 10 0GOMM METOJAM IIPH-
MEpHO OJUHAKOBHI (Tabiu. 4.15).

Taonuya 4.15. JIoNOTHATEIFHOE KOTHYESCTBO OMOJIOTUIECKOTO a30Ta YCBOCHHOTO
pacTeHUsIMH, MI/coCy]

Puck Jo06psrii
Bapuant 1* ) | 5
"N3 OPK-+pusoarpus 68 59 23 22
>N3 OPK+naBoGakTepun 16 9 149 149
'*N3 OPK+6uomant

IIpumeuanue: 1 - pa3sHOCTHBIN MeTOx; 2 - Pa3HOCTHBIN METOJ] C UCHIONb30BaHUEM N

VmeroTcs cBeeHUs O TOM, YTO OMHapHas MHOKYJSIUS CeMsH Ouompemnapa-
TaMHu oOecrnednBaeT Goyiee BHICOKYI0 3()()EKTUBHOCTh MO CPABHEHHUIO C Pa3felib-
HBIM ©X ucnoib3oBaHueM [Koxxemskos, Xorsaaosuu, 1997]. M3ydeHue meiicTBus
OMHApHONH WHOKYJISIIMHM MOJIOBHHHBIMH [03aMH OHMOIpENapaToB Ha IPOXYKTHUB-
HOCTH SIPOBOW TIIEHHUIBI ¥ HCIOJIb30BaHHE a30Ta yAOOpPEHUI MPOBOJUIM Ha JAep-
HOBO-IIOJ30JUCTON CpeJHEeCYTrIMHUCTON moyBe (ombIT 4). O6paboTka ceMsH PU30-
arpUHOM M JKCTPAcoJIoM, Kak 0e3 BHECEHHs Tak W Ha (OHE a30THOTO yIOOpeHHS
yBEIMYHBaJa 36pHOBYIO MPOJYKTUBHOCTD SPOBOW NIIEHUIIB 110 CPAaBHEHHIO C (o-
HoM PK. HauGonee >dpdexTuBHa Oblla COBMECTHAsI MHOKYJISLMSA CEMSH MOJIOBUH-
HBIMH []03aMH OHONpEenapaToB W OJHHUM PH30arpuHOM Ha (OHE a30THOTO ymoOpe-
Hus. Pusoarpun paBan npubaBKy yposkas paBHOIEHHYIO N45, a mIpu COBMECTHBIM
IpPUMEHEHUEM C MUHEpaJbHBIM a30TOM IpeBocxoaui eé (tabdn. 4.16).

[IpuMeHeHnrne OuWompenapaToB W a30THOTO YIOOpEHHS yBEJIHUMIO cOOp co-
JIOMBI IpOBOH mMIeHuIsl o cpaBHeHuio ¢ PK-ponom. Ha done ¢ a3oTHBIM ymo0-
peHHEeM HMHOKYJSHTBHI TaK )K€ NMOBBICHIM MacCy COJIOMBI, KOTOpasl Oblia paBHOIICH-
Ha uin npeBocxonamna BHeceHne N90. Bo Bcex cmyuasx comepxaHue N B 3epHe
OBUIO OJMHAKOBBIM, TOJIBKO HPH YBENIHUEHHH H03Bl 10 N90 mMmeso MecTo Bo3pac-
TaHHe ero KoHueHTpanuu (tabn. 4.16). [IpumeHeHue OuompenapaToB IpaKTHYE-
CKH HE M3MEHSJIO KOHILEHTPALHMI0 a30Ta B CoJOMe 1o cpaBHeHHo ¢ PK-ponom.
Puzoarpun u skcrpacon Ha ¢poHe N45, a Tak ke HHOKYIAIUS CEMSH CMEChIO Ipe-
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napatoB Ha PK-tdoHe He3HaunTenpHO yBenMWUWiIu coiepkanme N B m0OOUYHOH
HPOAYKIUH.

Tabauya 4.16. TIpoaAyKTHBHOCTH SIPOBOIl NMINEHHIbI COPTa JDHUTAa W cOoAep:KaHHWe a30Ta
B 3aBHCHMOCTH OT MHOKYJSILMHU, cpeaHee 32 3 roaa.

Macca, r/cocyn Conep:xanue a3zora, %
Bapuant
3epHO cojomMa 3epHO coJjiomMa
P40K90 13,3 18,0 2,11 0,97
PK+N45 19,4 26,8 2,09 0,99
PK+pusoarpun(PA) 19,3 22,8 2,06 0,94
PK+skcerpacon(9C) 17,8 23,7 2,11 0,97
PK+1/2PA+1/29C 17,1 23,8 2,06 1,01
PK+M45+pu3oarpuu 23,3 31,1 1,96 1,07
PK+NeS+3kcrpacoa 21,0 29,0 2,08 1,12
PK+N45+1/2PA+1/23C 24,7 31,7 2,09 1,10
PK+N90 25,4 29,7 2,18 1,05
HCPs 3,5 4,1
P,% 5,9 2,6

Taonuuya 4.17. Ucnoib3oBaHHe a30Ta sIpOBOW NINeHHWIEl Ha JEPHOBO-NMOI30JUCTON
nouse, cpeaHee 3a 1993-1995 rr.

Bomoc | Brinoc N u3 "IJkerpa" Buojornyec-
N ypo- yao0peHus a3or KHii a3oT
Bapuant XKaeM, mr/co- % Mmr/co- % mr/co- %
Mr/co- ey cyn cyn
cyA
P40K90-¢onl 449
PK+LI5-pou2 662 75 11 138 21 - -
PK+puszoarpun(PA) 598 E - - - 149 25
PK+3kerpacoa(93C) 592 E - - - 143 24
PK+1/2PA+1/29C 579 - - - - 130 22
PK+Ne5S+puszoarpun 795 64 8 138 17 144 18
PK+X5+3kcTpacon 754 83 11 138 18 84 11
PK+N45+1/2PA+1/29C 827 66 8 138 17 174 21
PK+N90 884 118 14 281 33

BriHOC a30Ta 3¢pHOM M COJIOMOW SAPOBOW MIIEHHUIIBI BO3pacTaji 3a CUET HHO-
Kylsauuu ceMsH Ouomnpenaparamu (tabn. 4.17). Ha asorHom ¢one neiictBue 6uo-
npenapatoB Ha BeIHOC N yposkaeM Oblo Ooiiee 3HaUYMMO M IpeBocxoamio N45, a
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JeiCTBHE COBMECTHOIO MPUMEHEHHUS IBYX IpenapaToB NMpUOIMKATOCh K BapuaH-
Ty N90.

[Ipn npumenenun OGumomnpenapatoB Ha ¢oHe 6e3 N-ymoOpeHus 3a cuer BO3-
MOXHOHM OMOJOTHYECCKON a30TPHUKCAIUU MOTPEOHOCTh PACTCHUU B a30TE YIOBIE-
TBOpsIHCH Ha 22-25%. Ilpu mcmons3oBanun MuHepanbHOro N-yjnoOpenus u 6mo-
NpenapaToB acCOUATUBHEIX MHKPOOPTAaHU3MOB JOJS YCIOBHO OHOJIOTHYECKOTO
a3oTa B 00IeM HAaKOIJICHUU €ro B ypoxae coctaBmina 11 % mo skctpacony, 18% -
puzoarpuny u 21% npu OuHapHON uHOKynsuuu. IlpumeHeHume OuompenapaTos
ACCONMATHBHBIX a30T(GHUKCATOPOB BO BCEX CIydasx OOECHEdHNIO HAKOIUICHHE B
pacTeHHUsIX TAaKOTO K€ WM OOJBIIETO KOJHMYECTBA YCIOBHO OMOJIOTMYECKOTO a30-
Ta, B CPAaBHEHUHU C a30TOM yIOOpEHUH.

C yBennuenueM m03el ¢ N45 1o N90 B yposkae Bo3pactana gonas "skcrtpa”
azota ¢ 21% no 33%. Ilpn mpumenenuu OuompemnapaToB oy "sKcTpa' azora B
(dopmupoBaHuU ypoxxas Obima 17-18%.

[IpoBeneHa oleHka HOBBIX OMonpenapaToB Ha ocHOBe Pseudomonas mrtam-
Ma 2137 u 2184 m MoOMIMH Ha KyKypy3€ U HMCIOJB30BaHHUS PACTCHUSAMH a30Ta
(ompIT 5). OOpaboTka CeMsH STHMH OWOINpemnmapaTaMH yBEIWYHIA CYXYK Maccy
OJIHOTO pacTeHHs B cpefHeM Ha 39%, 4TO SKBHUBaJCHTHO BHECEHHIO ITOJ KYKypy3y
N60. Ha ¢one ¢ BHeceHHMEM a30THOTO YJOOpEHHUS CYLIECTBEHHOTO YBEJIHYCHHUS
CyXOH Macchl pacTeHHil oT OuonpenapaToB He nmpoucxoauiao (tadn. 4.18).

B pesynprare yBennueHUs MPOAYKTHBHOCTH 3a CUET MHOKYJSAIUU COJEpKa-
HHE a30Ta B CyXOoH Macce KyKypy3sl cHuxkaiock Ha ¢oHe PK, a Ha ¢one NPK
OuonpenapaThl YBEJIHYHUIN KOHIICHTpaHio a3oTta (Tadn. 4.18), MOCKOIBKY B MOYBE
OBLJIO 1OCTATOYHO MUHEPAJIBHBIX (OPM 3TOTO JIEMEHTA.

B pesynbpraTe yBenunueHus ot OuompenapaTtoB cyxoi 6momacchsl Ha pone PK
¥ TIOBBIIICHUS KOHIICHTPALMH a30Ta B pacTeHusX Ha ¢one NPK, makomrenue sto-
ro JIeMEHTa B PAaCTEeHUSAX KYKypy3Hl Bo3pacio Kak Ha (poHe 6e3 a30THOTO ynobpe-
HUs, TaK ¥ NpHU ero BHeceHuu (Tabdu. 4.19).

C ucnonp3oBanneM N BBIABIEHO, YTO OCHOBHAS POIb B (POPMHPOBAHHHU
ypoxas KyKypy3bl NpHHamjlexana a3oTy mousBsl. Ha ¢one 6e3 BHeceHus N-
yROOpeHus MpH MHOKYJISAIHH CEeMSH a30T MOYBHl cocTaBHi 79-86%. 3a cdyeT mMHO-
KYJISHTOB J10JIsl OMOJOTHYECKOTO a30Ta B ypokae O0buia 14-21%, mpu 3ToM GoJiblie
YCI0BHO OMOJOTHYECKOIro a30Ta mojydeHo mo mrammy 2184, mramm 2137 u mo-
OMJIMH B 3TOM OTHOIICHWH paBHOIEHHBI (14%).

IIpu BHeceHMHM a30THOTO yAOOpEHHUS B pacTeHMSIX HakamiuBajioch oT 0,14 mo
0,31 T '°N. ECJIM NIPHUHATB 0,14 T a30Ta Ha | pacTeHHE 3a €AMHHUIY NPU BHECCHHUH
Mo/l KyKypy3y a30THOTO yIOOpEeHHs, TO PH MHOKYJSINU CEMSH 3Ta BEIUYHHA BO3-
pacrana: mo mwrammy 2137 no 1,71, no mrammy 2184 no 1,64, mo MoOMIMHY 10
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2,33. To ectb OuonpenapaTbl cIOCOOCTBYIOT MOBBIIIEHUIO MCIOJIB30BAHUS pacTe-
HUSMH a30Ta ynoOpenuil B 1,77 - 2,33 pasa. DTo moATBepKJaeT JaHHbIC IIOJIEBOTO
ONBITA, B YaCTHOCTH NPHU MHOKYJIAUUU ceMsH moOomnuHoM [Konraropa, 2002].

Tabnuya 4.18. Bausinue GuompemapaTtoB Ha Maccy PacTeHHiHl KYKYpPY3bl H
coaep:kaHUe B Heil aszora

Cyxas macca 1 pacrenus, r Conepxanne N,
Bapunaur % Ha cyxoe BellecTBO

1999 r. 2000r. | Cpennsisi | 1999 r. 2000 r. | cpeanss
P45K60 90 98 94 1,70 0,86 1,28
PK+J. mr. 2137 110 145 128 1,50 0,70 1,10
PK+Ps. mit. 2184 144 123 134 1,54 0,74 1,14
PK+Mo6uanu 125 134 130 1,49 0,67 1,08
N60PK 117 145 131 1,78 0,61 119
N60PK+PS.IIIT. 2137 102 155 128 1,90 0,88 1,39
N60PK+PS. mt. 2184 127 122 124 1,62 1,06 1,53
U60OPK+mMo6uInH 149 124 136 1,90 0,94 1,42
N90PK 149 149 149 1,66 0,79 1,22

IIpu BHecenuu mnox kykypy3zy N60 konumuecTBO "skcTpa" a3zora cocTaBHIIO
0,22 r/pactenue. Ecnu mpuHATh 3T0 KonudecTBO u Ilpu mcmonp3oBaHuu Ouompemna-
paToB, TOTJa YCIOBHO OHMOJOTHYECKHI a30T, y4acTBYIOIHH B (OPMHUPOBAHHH
YPOKAIHOCTH, ONpeaeNeHHbIH 0 PA3HOCTHOMY MeToAy ¢ "°N, HpH HCIOIb30BAHUH
6uonpenaparoB coctaBuT or 0,13 mo 0,25 r/pactrenue uminu 8-13% ot obmero co-
JepxaHud. MaKCHMalbHOE KOJHMYECTBO OHOJOTHMYECKOTO a30Ta, OIpPEAelIeHHOE
3THM METOJOM TOJIydeHO 1o mTamMmy 2184. AGcontoTHBIE pa3Mepbl OHOJIOTHYE-
CKOTo a3oTa, onpeaejeHHble 00OMMHM MeToAaMu, OblIM HNpPUMEpPHO paBHbI (Talbi.
4.19).

B MukpomoieBoM oONBITE Ha JEPHOBO-MOA30JHUCTONH CpPEAHECYTJIMHUCTOH
moyBe (ONBIT 6) M3y4adW pOJb pU30arpHMHa B HCIOIH30BAaHUU APOBOH MHINCHUICH
o6uonoruyeckoro azora (tabdn. 4.20). B 3ToM ombiTe Npu NpUMEHEHUH OHOMperna-
para Ha (oHe 0€3 BHECEHMS a30THOr0 yNOOpEeHHs] OTME4YeHa TEHJEHLHS yBeluye-
HUSA HAJ3eMHOI Macchl M 3€pHA HMIICHHUIBI U JOCTOBEPHBIH UX POCT IIPH MHOKYIA-
MK Ha (OHE ¢ BHECEHHEM a30THOTO yHOOpEeHHS.

H3meneHui#l copepkaHusd a30Ta B 3¢pHE U B COJIOME OT HHOKYISALHMH BO BCEX
cIydasX, IPaKTHYECKH, HE MPOUCXOTUIO.

BriHOC a30Ta HaA3eMHOM Maccoi ApOBOH MIIEHMIB NPH HMCHOJB30BAHUU
pU30arprnHa BO3poc Kak Ha GOHEe ¢ BHECEHHEM a30THOrO yaoOpeHHs, Tak U Oe3 He-
ro. Mcnonp30BaHHE Pa3HOCTHOTO METOJAA NpENIojaraeT, 4To HOTpeOJIcHUE KyJlb-
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typoit N, QHUKCHpPOBAHHOTO HHOKYISHTOM, OOyCIIOBIMBAaeT IOBBIIMIEHHE BBIHOCA
9TOTO 3JIEMEHTa [0 CPAaBHEHHIO C KOHTpoIeM 0e3 mpemapara.

Tabnuya 4.19. [lons pa3nn4HBIX UCTOYHHKOB a30Ta B (YOPMHUPOBAHHHU ypoxKas 3€JICHOM
Macchl KyKypy3bl, CpefiHee 3a 2 roja

Buoaornyeckuii
Bapuaut Bcero 1SN Mousa | "dxcrpa" - 2

N B ypoxae,

r/pacTeHne
P45K60 - ¢pon 1 1,20 - 1,20 - -
PK+Jl.muT.2137 1,40 - 1,20 - 0,20
PK+A.mT.2184 1,52 - 1,20 - 0,32
PK+Mo0uanu 1,40 - 1,20 - 0,20
N60PK - ¢on 2 1,56 0,14 1,20 0,22 - .
N60PK+ft.UIT.2137 1,79 0,24 1,20 0,22 - 0,13
N60PK+ft.mr.2184 1,90 0,23 1,20 0,22 - 0,23
BIGOPK+Mo0uun 1,94 0,31 1,20 0,22 - 0,21
N90PK 1,82 . 1,20 - -

710151 HCTOYHHKOB a30Ta B ypo:xkae, %

P45K60 - ¢don 1 100 - 100 . -
PK+JI.mT.2137 100 - 86 - 14
PK+J.mT.2184 100 - 79 - 21
PK+mo0uaun 100 - 86 - 14
N<uPK - don 2 100 9 77 14 - -
N60PK+Fi .mr.2137 100 13 67 12 - 8
N60PK+PS.IIIT.2184 100 12 63 12 - 13
BIGOPK+Mo6uauun 100 16 62 11 - 11
N90OPK 100

*TIpumedanue:1 - pa3HOCTHBII MeTO; 2 - pa3HOCTHBIM ¢ N

Tabnuya 4.20. Bnusnue pu3oarpuHa Ha Maccy sSpOBOM NIIEHUIBI U COAEPKAHHUE B
pacTteHusx a30Ta (MUKPOIOJIEBOH OMBIT Neb).

Macca, r/cocy Brmoc N, M36siTok '“N B naxzemuoii
Bapunant wr/cocyn macce
Ha/3eMHast 3epHO N, r/cocyn ar. %
1.NO 15,5 7,3 169 0,5 0,241
2. Puzoarpun 16,9 8,9 191 0,5 0,115
3.N4,5 13,8 6,1 135 4,5 1,254
4.bl4,5+pu3zoarpun 20,9 10,3 203 4,5 1,110
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Ucnons3oBanue meueHodd ammuauHoil cenutpel (N4,4 u NO,5 B aByx mo-
BTOPHOCTSIX OIIBITa) JaJ0 BO3MOXXHOCTH NPOBECTH OIEHKY METOIOM H30TOIHOTO
paz6aBnenus. Ilpu ero MCHOIB30BAaHMM NMPU3HAKOM Y4YaCTHs HEMEUYEHOro (UKCHU-
POBAHHOTO a30Ta B NUTAHUU KYJbTYPbl CIYXHUT MeHbliee oborameHue N B HHO-
KyJIUpOBaHHBIX pacTeHUsAX. [Ipm oGenx mo3ax a3ora HabIOIANOCh CHIKEHHE 000-
ralmeHus IpH UCHOJIb30BaHUM OaKTepuil.

Ha ¢one BHecenus 4,5 r N/M? HabnomaeTcss GONbIINI XO03IHCTBEHHDBIH BbI-
HOC a30Ta NPU MHOKYJSIWHM U CHIKeHHe oborameHus norpednennoro N. Otu pe-
3yIbTaTBl MOTYT MOATBEPXKJAATh ydacTHE a30Ta, (PUKCHPOBAHHOTO H3YIaeMBIM
OITaMMOM, B NHTAHHU KYyJIbTYpbI, HO JIMIIb IPH (AKTHUECKOM COONIONEHHH JO-
NyIEHUH, Ha KOTOPBIX OCHOBAH HCIIOJb3YEMBI METON.

AHTaroHucTu4eckoe aeicTteue mramma 204 MO OTHOWMIEHHIO K (UTOMATO-
TeHHBIM MHKPOOPTaHHM3MaM INICHUIBI U €ro CrnocoOHOCTh K BEIpaboTke ¢uro-
FOPMOHOB I'pYNIN LUTOKMHUHOB U aykcuHOB [KieukoBckas, 1991, JleonoBa-Epxko,
2000] nmemaroT BO3MOXKHBIM CTHMYJHPYIOIIEE €ro JeHCcTBHE Ha PacTEHHS C IIO-
MOIIBIO KAKOT0-TH00 M3 3THX MexaHu3MoOB. IIpn 3ToM HabmiogaeMoe MOBEHIIIEHUE
X035IHCTBEHHOTO BBIHOCA N MOJKET OBITH 00YCIIOBIEHO JOMOJHUTEIBHEIM MOTPel-
JIEHHEeM KOPHSIMH PacTEeHHH a30Ta MOYBBI M a30Ta yA0OpEHUH.

OXHOBPEMEHHO C MPOSBUBIIMMCS MOJIOXKHUTEIBHBIM J1eHCTBHEM WHOKYJISIIHH
Ha HaJ3eMHYI0 Maccy, OYEBHJHO, YCWJIMBAJIOCh M Pa3BUTHE KOPHEBOW CHCTEMBI
pacteHuii. B paHee mpoBeIEHHOM HCCIENOBAHUU YBEJIMYEHHUE HAA3EMHOH Macchl
STAMEHS TIPU HCIOJIb30BAaHUHU PHU30arpHHa COMPOBOXKAAIOCH aHAJIOTHYHBIM JAeHCT-
BHeM Ha Maccy kopHell [Baitpamos, 2000]. Bonee riry6okoe MpOHHUKHOBEHHH KOp-
Hell MHOKYJIHPOBAHHBIX PACTEHMSIX MOIJIO YCHJIMTh MOTJOIIEHHWE HH3KooOora-
meHHOro N H3 IMOJMaXxOTHOTO CJOS NOYBHl M, CIEA0BAaTEIbHO, CHIDKEHHE 00ora-
meHust ¢puroMaccel. KpoMme TOro, MHOKYIMPOBaHHBIE pAacTeHUs Moriau Goyiee WH-
TEHCHBHO MNOTPEOIsATh HHU3KOOOOTAIEHHBIH a30T MeHee JaOMJIbHBIX MMOYBEHHBIX
¢paknuit. OgHAKo, B LEIOM, PE3yldbTaThl ONIBITA HE MPOTHBOPEYAT THIOTE3E O
Bkiage N, ¢ukcupoBaHHOro mramMMmoMm 204, B HakONJIEHHE ITOTO 3JIEMEHTa SPO-
Boit numenunei [Yucrorun, 2000].

Takum o0pa3oM, Ha CpegHEIUIOJOPOAHON IMOUYBE B ypoKae SUMEHS HaKall-
IUBaeTcs MaKCHUMaJlbHAas JOJIS YCIOBHO OMojormyeckoro aszora. Ha Hu3komromo-
pOAHOH MouYBe Tpollecc a30TPUKCALMHM 3aTOPMa)KMBAETCS M3-3a HENOCTaTKa CyO0-
crpara Juist gua3zoTpodoB. Ha mimogopomoit modyse mpu BBICOKOM COAEPKAHUU Op-
TraHMYEeCKOTO BemecTBA I (QYHKIMOHHPOBAHUS a30T(QUKCHUPYIOUMEH CHCTEMH,
KpoMe TOTO, MOTPEeOHOCTh pPacTeHHil B a30Te YJOBJIETBOPSETCS 3a CUET TeKymieit
MUHEpalnu3alui. YpPOBEHb COJEPKAaHMS OPraHMUECKOr'0 BEIIECTBAa B IOYBE JJIA
JIeATEeIbHOCTH a30T(QHUKCUPYIONUX MHKPOOPTAaHU3MOB MOJICPKUBAETCS BHECEHU-
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€M OpraHHYecKuX yaoOpeHuil (cosioma, HaB03) B cIa0OOKYIbTYPEHHYIO IEPHOBO-
HOJ30JIUCTYI0 MOYBY, Ha (OHE KOTOPBIX PHU30ArpHH AOCTOBEPHO YBEIHYUBACT
HPOJYKTUBHOCTH SIPOBOI HIIEHHWIBI U OO OMOJIOTHYECKOro a3oTa B (HOPMHPO-
BAaHUU ypoOXKas.

Ha HU3KO- M BBICOKOIUIOJOPOAHBIX IOYBaX OMONpenapaTsl MOBBIMIAIOT HC-
[OJb30BaHHE PACTEHUSAMH a30Ta M3 yNOOPCHHMS M CHHIKAIOT HEYYTCHHbIE NMOTEpH
'"N-yno0OpeHus Ha MOYBaxX CO CPEJHUM U BBICOKHM COIEpKaHHEM I'ymMyca M yBe-
JIUYUBAIOT €ro 3aKpeIUIeHHe B MOYBE, a Ha HHU3KOIUIOZOPOJIHOH MOYBE CHUXKAIOT
3aKpeIUIeHHe a30Ta B MOYBE M yBEIMYMBAIOT HEyUTCHHbIC MOTEpH. buonpemnapats
HE YCHJMBAIOT MHHEPANH3alMI0 a30Ta U3 CBE)KEBHECECHHOTO OPraHMYECKOTo Be-
IecTBa, OJHAKO NPH BHECEHUH A30THOTO yNOOpEHUs HMEeTCs TEHICHIMS K II0-
BBIIICHUIO YCBOCHHS €r0 MHOKYJIMPOBAHHBIMH PacCTEHUSIMHU.

BeisiBiieHa copToBas cheruduKa OT3BIBUMBOCTH SUMEHS Ha HCIIOJIb30BaHHE
pacTeHHSIMH OHMOJOTHYECKOro a30Ta: ero Aojis B (GOPMHPOBAHUU ypoxkKas COCTaB-
nset 30-49% y copta Puck u 14-24% y copra Jlo6psiii. bonbiie ycaoBHO 6HOJIO-
THYECKOTO a30Ta HCHOJb30BaJ SYMEHb HPU HMHOKYJISLMH CEMSH PH30arPHHOM H
MeHbIle OHOIUIaHTOM. MakcuMasbHas A0y OMOJIOTHYECKOro a30Ta, yCTaHOBIICH-
HAas Pa3HOCTHBIM METOAOM C HCIIONb30BaHHEeM N, HOJydueHAa MO PU30AarpHHY HA
copte Puck (8%) u no ¢naBobakrepuny Ha copre HoOpsiii (17%). Puszoarpun u
(naBoOaKTEepUH YBEJIHUYMBAIM HCIOJB30BAHUE PACTCHHSIMHU a30Ta yAoOpeHHs Ha
7-8% coproMm Puck m He m3MeHsTH ero copToM JloOpEId, a OMOMIAHT CHHXKAN Y
copta JloOpslii. buomnanT Ha 000MX cOpTax MOBBIIIAT HEYUYTCHHBIC MOTEPH a30Ta
yaoOpeHuid.

B ombiTe ¢ KyKypy30# MOKa3aHO, YTO HMHOKYJIALHUS CeMsH OuompemnapaTamu
moBbimaet B 1,6-2,2 paza UCMOJL30BaHKUE a30Ta YIOOPCHUN PACTCHUSIMH.
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I'1aBa 5. D pexTHBHOCTL HHOKYJSIHUU NMOX KYJbTYPbI, BhIpalINBaeMble Ha
PaAHOAKTHBHO-3aTPSA3HEHHOI cymecuyaHoil Mo4Be

5.1. OBec ¥ TYMEHDb

YBenuueHUue ypoKalHOCTH CeJIbCKOXO03AHCTBEHHBIX KYJIbTYP BO MHOIOM
3aBUCUT OT OOECHEUYEHHOCTH HX 3JIEMEHTaMH MHHEpPalbHOTO mnuUTaHus. Ha
JETKUX IECYaHBIX I0YBaX B MEPBOM MHHHMYME HaXOMAsITCS MHUHEpallbHbIC
a30THBIC COCAWHEHUs, NOCTyNnHBIEe pacTeHUusIM [bemoyc, 1997].

HMHTeHCHBHBIE CIOCOOBI BEACHHUS CEIbCKOXO35HCTBEHHOTO MPOU3BOJICTBA,
OpPUCHTHPOBAHHBIC Ha MPHUMEHECHUE BBICOKMX 03 MHHEpPaJbHBIX a30THBIX
yanoOpeHuil, B yCIOBHAX PAaJMOaKTHBHOTO 3arpsS3HCHUS MECTHOCTH IOBBIIIAIOT
HakomuieHue ue3us-137 B monydaemoi npoaykuuu [Bopobwes, 1999, benoyc,
2000], BcineacTBHE YEro OHAa CTAHOBUTCS HEHNPUTONHOM JJISL UCIOJB30BAHUS Ha
OUIEeBbIe W KOPMOBBIC LEIH [0 HOPMATHBAM paIHalUOHHON 6e30macHOCTH,
NUKTYIOT HEOOXOAUMOCTh 00Jiee MOJTHO HCIOJb30BATh OMOJIOTHUYECKUH a30T.

Jns BOBieYeHUS OMOJOTMYECKOrO a30Ta B arpoOlCHO3bl, CHUIKCHHUS 103
MHHEPAJbHBIX YAOOpEHUU B 30HE PAZHOAKTHBHOTO 3arps3HEHHS B pe3yjibTaTe
4epHOOBIIBCKON aBapUU BO3POC MHTEpPEC K mpemaparaM, CO3JaHHBIM Ha OCHOBE
BBICOKOO()(PEKTUBHEIX IMTaMMOB MHKpoopraHusMoB [BopoOsesa, 1999,2000,
Mowuceernko u ap., 1999].

HccnenoBaHus NMpOBOAMIN Ha ACPHOBO-NOA30IUCTON HecUaHOil moYBe C
pHkci - 5,46-5,76, Hr - 1,9-2,08 mr-3xB/100 r mo4BbI, cCyMMa MOTJOMIEHHBIX
OCHOBaHHUM - 2,95-3,05 mr-aks/100 r, conepxxanue rymyca (mo Twopuny) - 1,3-
1,4%, obGumero aszora - 0,06-0,08, nmoasuxubeix ¢opm ¢ocdopa (P20s5) (mo
KupcanoBy) - 34,4-36,5 u oomennoro kanust (K,0) (nmo KupcaunoBy) - 8,3-9,6
mr/100 r. AKTHBHOCTH mOuBH ydacTka B ombeiTe 2300-3000 Bx/kr, mIoTHOCTB
3arps3HeHus 1ne3ueMm-137 cocraBusna 22 Ku/KMZ, Wwm 814 KBK/MZ, 4To
orrocutcs k 3 rpynme (15-40 Ku/km?). B Bpsmckoif o6macTé Takoif ypoBeHb
3arpsi3HeHUs uMeT 97,5 Teic. ra, B TOM umcie 55 ThIC. ra mamHu u 42,5 ThIC.
ra nmactoum (Bopob6reB, 1999). B HoB0o3bI0KOBCKOM pailioHE K TpeTheil rpymme
3arpsisHeHus Ha 1993 r. oTHOcuiochk 15 ThIC. Ta, 4TO B ABa pa3a MEHBIIE, YEeM
obto B 1989 r. BpiOpaHHBIH (OH pajgMallMOHHOTO 3arpsi3HEHUs B LEJIOM
OTpa)xaeT PEeruoHaNTbHbIE 0COOCHHOCTH TEPPUTOPHH.

BaxHbpIM mokaszaTeigeM, OTPaXaloIMIUM YCJIOBHS MHUTAHUSI, CIYKHT
NpOAYKTUBHOCTHh pacTeHui (Tab6mn.5.1). Ha mpoaykTuBHOCTH OBCa OKa3bIBalH
3HAYUTEIbHOC BIMSIHUE MOTOAHBIC YCIOBHS, B OJIATONPHUSITHBIC TOABI PACTCHHS
¢bopmupoBanu Oosee BHICOKMH ypoxkal, yeMm B 3acyuuusbiii 1999 ron, rae Ha
KOHTPOJIbHOM BapHaHTE ypOkKaiiHOCTh cocTaBmia numb 0,5 n/ra.

HauGonbmuit 3¢pdekT OoT HHOKYJISIUHH CEeMsSH OBca JAUa30TPO(GHBIMH
npenapatamu 0wl Ha ¢pone P60K90. JlydymuMu aua3oTpoGHBIMH MpenapaTaMu

268



Ha oBce OblIM (hmaBoOaKTepHH U COUYETaHHE NBYX OmompemnaparoB (mpubaBka OT
Hux coctaBisuia 30-33%), puzoarpuH yBeIWYUBAI NPOAYKTHBHOCTH OBCa JUIIb
Ha KOHTpPOJIbHOM U ocdopHO-KanuiitHOM (oHax, NP BHECEHHH MHHEPAIbHOTO
a3oTa JelicTBHE pU30arpuHa HE OTMEYanaocCh.

Taonuya 5.1. BnusiHue GuonpenapatoB U MUHEPANbHBIX YI0OpeHUH Ha
YpOXXalHOCTH 3€pHa OBCa, II/Ta

1996 r. | 1997 r. | 1998 r. | 1999 r. Cpen Cp.npudaBka
Bapuanrt
Has u/ra %

1.Kontposs - @1 12,3 16,4 10,6 0,5 10,0 - -
2.01 +PA 16,4 16,8 12,2 0,8 11,6 1,6 16
3.01 +®b 17,3 17,4 12,7 1,0 12,1 2,1 21
4.01 + PA + ©b 17,2 17,2 11,1 0,8 11,6 1,6 16
5.P60K90 - ®2 12,3 17,3 12,6 0,8 10,7 - -
6.02 + PA 16,2 18,9 13,0 0,6 12,2 L5 15
7.®2 + ©b 21,0 19,0 14,1 0,9 13,7 3,0 30
8.02 + PA + ®b 23,3 17,8 13,9 1,1 14,0 33 33
9.N45P60K90 - ©3 18,6 25,4 18,3 0,8 15,8 - -
10.03 + PA 15,8 27,5 17,2 0,8 153 | -0,5 -5
11.03 + &b 25,9 24,9 17.4 1,2 17,3 1,5 15
12.03 + PA + ®b 29,3 23,0 17,2 1,0 17,6 1,8 18
15.N90P60K90 - ®4 19,6 25,5 19,2 0,8 16,3 - -
14.04 + PA 18,8 23,5 18,5 1,0 159 | -0,4 -4
15.®4 + ®b 23,1 26,7 19,9 1,3 17,7 1.4 14
16.04 + PA + ®b 28,6 24,8 18,7 1,2 18,3 2,0 20
P,% 4,1 1,7 32 5,0
HCPys 2,3 1,1 1,4 0,4

dochopHo-KanuitHEle yAOOpeHHs Ha BEIWYHHY Yypokas 3epHa OBca
MpakTHYECKH He BIUANM (cpenHss mpubaBka 3a 4 roma cocrtamwia 0,7 m/ra).
A30THBIE yHOOpeHUs B J03€ 45 KI/Ta MOBBIAIN YPOKaWHOCTH B CpemHEM 3a 4
roga Ha 5,1 m/ra, B 1o3e 90 kr/ ra - Ha 5,6 u/ra, To ecTh jn03a asora B 90 kr/ra
obuta HedhdekTuBHOM. [IpubaBka or N45 Oblia 3HAYHUTENBHO BBINIE, YEM OT
OuonpenapaTos.

[Ipumenenne a3zoTHOro ynoOpeHHUs yBenuyuBamo cOop moOOUYHOH
HPOAYKIMU OBCA II0 CPaBHEHHIO ¢ KOHTPOJBHEIM (oHOM. BakHbIM (hakTOopOM,
BIMSIOIIMM Ha cOOp MOOOYHOW NPONYKLHH, SBISIOTCS IOTONHBIE YCIOBUS
BEeTeTAaLlMOHHOTO Iepuoaa. B Gonee GmaronpusTHbIE oAbl COOP COJTOMBI BhHILIE,
yeM B HeOnarompuaTHeli rox (1999). HM3yuenue BIMSHUSA acCOUMATUBHBIX
nna3oTpodoB Ha cOOp COJTOMBI OBCa BBIABHIO T€ K€ TEHACHIHH, YTO H B
dbopMHpOBaHMH  3epHa. HeiicTBue ¢hmaBobakTepuHa W codyeTraHue
OmompemnapaToB Ha cOOp COIOMBI OBLIO BBINIE, YEM OJHOTO pHU30arpuHa.
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JuaszorpodHble mnpenapathl ¥ MHHEpaJbHbICe YIOOpPEHHS paBHOLECHHO
BIUSNKM Ha (GOpMHUpOBaHHE B OHOJOIMYECKOM ypoXkae OBca [OJM 3epHa.
Xo3sficTBeHHBIH K03 uueHT or GuonpenapaToB U MHHEpPAIbHBIX yJ0OpeHHH
cumxancsa ¢ 24,8 1o 18,9%.

DddekT oT MHOKYISAUU CEeMSH SUMEHs Iua30TpOGHBIMH IIpernapaTaMu
OpUCYTCTBOBal Ha Bcex BapuaHTax (T1a6n.5.2). J[leiictBue pu3oarpuHa u
¢naBobakTepuHa Ha pas3HEX (GoHaX yAOOpEeHHOCTH OBIIO HICHTHUYHO,
coyeTaHue OMONMpenapaToB JaJio JyYIIWi pe3yiabTaT Ha BceX (oHAX ymnoOpeHHit
(mpubaBka oT coueTaHus OMompemapaToB B cpegHeM 3a 4 roga gocrturana 69%,
a B 1996 romy - 361%). dochopHo-KanuiiHbBIE yNOOpPEHHS HE BIHIM Ha
YPOXKaWHOCTh 3epHA SYMEHS.

Tabnuya 5.2. BausHue WHOKYJISIHTOB M MUHEPAJbHBIX yI00pEHHH Ha ypOXKAaHHOCTD
3epHa SUMEeHs, 1/Ta

Bapuant 1996 r. | 1997 r. | 1998 1. | 1999 1. | Cpen Cp.npubaBka
HSAS u/ra %

1.KouTpoas - ®1 5,7 8,3 8,6 1,4 6,1 - -
2.01 + PA 5,5 11,2 9,4 1,0 7,2 1,1 1,1
3.®1 + &b 5,6 11,3 8,4 3,4 7,7 1,6 1,6
4.1 +PA + ®B 7,8 13,6 9,6 1,2 8,1 2,0 2,0
5.P60K90 - @2 5,7 11,2 9,1 1,0 6,7 - .
6.2 + PA 5,6 13,1 12,5 1,0 8,1 1,4 1,4
7.2 + ®b 5,6 14,9 9,0 1,9 7,9 1,2 1,2
8.2 + PA'+ ®B 15,7 13,4 11,4 2,0 10,6 3,9 3,9
9.N45P60K90 - @3 5,4 18,9 14,8 1,6 10,2
10.®3 + PA 5,7 26,0 14,0 0,8 11,6 1,4 1,4
11.®3 +db 5,8 25,5 14,0 2,1 11,8 1,6 1,6
12.®3 + PA + ®B 20,6 22,2 16,3 2,2 15,3 4,1 4,1
15.N90P60K90 - @4 4,1 19,7 | 15,1 1,7 10,1 . .
14.04 + PA 9,4 22,5 15,1 0,9 12,0 1,9 1,9
15.®4 + ®b 6,8 22,0 14,0 1,7 11,1 1,0 1,0
16.®4 + PA + ®b 16,6 24,6 14,3 1,6 14,3 4,2 4,2
P% 5,1 2,4 3,6 5,9
HCP,s 1,2 1,2 1,2 0,7

A3oTHBIE YIOOpeHHs B A03€ 45 Kr/ra B cpelHeM 3a 4 Tolla Ucclel0BaHUM
nmanu npubaBky 3,5 n/ra, a B no3e 90 kxr/ra - 3,4 n/ra. Kak u Ha oBce, Tak W Ha
suMeHe pmo3a B 90 xr/ra oxaszamace Hedp¢pextuBHOH. [lpmbGaBkm ot
OuompenapaToB Ha sSYMEHE OKa3aJlHCh COMOCTABUMBI M Jaxe OOJbIIE IO
CpaBHEHHIO C MpHOaBKaMu OT a30Ta B 103¢ 45 Kr/Ta.

C6op mNOOOYHOW TPOAYKOHMH SUMEHS YBEIMYHMBAJICA KakK 3a CYET
MHUHEpaJbHbIX yHAOOpEeHMH, Tak M 3a CUYET AacCCOUMATHBHBIX JTHA30TPO(OB.
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JleiictBue nua30TpodoB Ha ypOKAHHOCTH COJIOMBI OBIIO HMACHTHYHO HX
BIMSHUIO Ha YpPOXXAaHOCTh 3epHa sYMEHs, COYeTaHHEe OuompenapaTon
yBEIMYMUBAIO ypOXall COJOMBI Ha OJHOM YyPOBHE C MHHEPAIbHBIM a30TOM,
pusoarpus u (paaBoOaKTEpHH HECKOJIBKO HIKE.

MuHepanbHbie yHOOpeHHs W acCOLHATHUBHBIE AUA30TPO(BI, HECKOIBKO
CHIDKAJHM JOJII0 3epHa B 00M[EOUOIOrHIECKOM ypoXKae SITMEHS.

UccrnenoBannss Tmokazareieil KadecTBa 3€pHA OBCAa BBIABWIH, YTO
colepKaHWe CHIpOro Oenka B 3epHe oOBca OoJbIIEe 3aBUCEIO OT a30THOTO
ynoopenus (ysemuuenue 0,36-0,69%), deM oOT AMa30TPOPHBIX MpenapaToB
(taba. 5.3).

Tabnauya 5.3. Binsane pusoarpuna, ¢raBobakTeprHa ¥ MUHEPaIbHbBIX
yaoOpeHnii Ha conepanue Oenka B 3epHE OBCa

Bapuanr 1996 r. 1997 r. 1998 r. | Cpennee
1 .KonTposns - 1 7,03 9,06 8,54 8,21
2.01 +PA 7,15 8,66 9,00 8,27
3.01 +®b 7,25 8,66 8,60 8,17
4.01 +PA + @B 7,47 8,95 8,66 8,36
5.P60K90 - @2 7,14 9,06 8,25 8,15
6.02 + PA 7,25 9,46 8,13 8,28
7.02 + @B 7,47 9,29 8,36 8,37
8.2 + PA + @b 7,39 9,23 8,13 8,25
9.N45P60K90 - @3 7,81 9,23 8,660 8,57
10.03 + PA 8,05 9,23 8,36 8,55
11.03 + ®b 7,95 9,01 8,42 8,46
12.03 + PA + ®b 7,90 8,66 9,24 8,60
15.N90P60K90 - ®4 8,36 10,15 9,19 8,90
14®4 + PA 8,22 9,75 8,01 8,66
15.04 + ®b 8,56 9,52 8,07 8,72
16.04 + PA + ®b 8,57 9,52 8,95 9,01

BmecTe ¢ TeM, Mpu MHOKYJSILMM CeMsIH OMOIpernapaTaMy Ha BceX (oHAX
yAOOpPEeHHOCTH NPHUCYTCTBOBAJia yCTOWYMBAs TEHACHIUS K YBEIUYCHHUIO
coxepxxaHus Oenka B 3epHe oBca. [Ipy BHECEHMH MHHEPaJbHBIX YI0OpeHUIt
AQHAJIOrMYHAas TEHACHLHMA COXPAaHAJIACh.

BaxHbIM TIOKa3aTelieM B 30HE PaJMOAKTUBHOIO 3arpsA3HEHUs SBIAETCS
conepxanue ue3us-137 B 3epHoBOil mpoaykuuu (tab6a.5.4). CoxepxaHue mesus
B 3¢pHE OBCa Ha KOHTPOJbHOM BapHaHTE B CpeJHEM 3a 3 roja ObUIO HHXKE
canutapHeix HopM (CanllmH-96=80 bBx/kr). BHeceHme MHHEpaNbHBIX
yanoOpeHHH nmaBano TEHJCHIHMIO K IOBBINIEHHWIO COJEpKAaHUS LEe3Us B 3epHe
oBca, OuWompenapaTsl NpPU pa3leNbHOM IPUMEHEHHM TakXe HE3HaYUTEIbHO
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MOBBIIIAIIN COAEPKAHUE 1e3Us, a COBMECTHOE MCIIOIb30BAaHUE AMA30TPOQPHBIX
[penapaToB CYLIECTBEHHO YBEIMYMBAIO COJEpKaHUMEe Le3us Ha QoHax:
koHTpoJbHOM, N45P60K90 u Ha ¢done NI9OP60K90. Ha done P60K90 kammii
HHBEJMPOBAJ OTPUIATENIbHOE NeHCTBHE a30Ta M CMECH IpenapaTos.

137
Taénuya 5.4. Haxornnenue B 3epue oBca ~ Cs, Bk/kr

Bapuant 1996 r. 1997 r. 1998 r. Cpennee H3meHeHue K
KOHTpoJ0 | Pony

1.Kontpoins - ®1 64,3 61,8 82,8 69,6 - -
2.d1 +PA 69,7 66,6 91,6 76,0 6,4 6,4
3.01 +®b 78,4 81,5 90,2 83,4 13,8 13,8
4.1 +PA + ®b 98,3 102,1 112,1 104,2 34,6 34,6

5.P60K90 - ®2 85,2 56,5 86,0 75,9 6,3 -
6.02 +PA 63,6 45,6 98,2 69,1 -0,5 -6,8
7.02 + Ob 76,1 56,9 112,1 81,7 12,1 5,8
8.02 + PA + ®b 68,1 84,1 120,5 90,9 21,3 15,0

9.N45P60K90 - @3 70,8 88,0 98,8 69,0 -0,9 -
10.03 + PA 91,8 66,0 72,4 76,7 7,1 7,7
11.03 + &b 66,8 74,5 77,7 73,0 3,4 4,0
12.@3 + PA + ®b 100,8 113,4 136,4 116,9 473 47,9

15.N90P60K90 - ®4 97,4 76,3 123,8 99,2 29,6 -
14.04 + PA 92,1 86,1 127,8 102,0 32,4 2,8
15.04 + ®b 93,2 88,9 1084 96,5 26,9 -2,7
16.04 + PA + ®b 116,2 1253 147,2 129,6 60,0 30,4

BakHBIM TOKa3aTejleM KadyecTBa SUMEHs SIBISETCS Colep)KaHHe Oenka B
3epHEe, MOCKOIbKY OHO MOKET MPHUMEHAThCS KaK Ha KOPMOBBIE LI€JH, TaK M JJIsA
npou3BoAcTBa nuBa. CoaepxkaHue ChIpOro 6enka B 3epHE STIMEHS CYIIECTBEHHO
HE M3MEHSJIOCHh OT HHOKYJSIUH CEMEHHOTO MaTepuaia Ouomnpemapatamu (Taldur.
5.5). Ilpu BHeceHMH MHHEPaAIbHOTO a30Ta OTMEYANIOCh OOJbIIEe yBEITHUCHHE
Oenka B 3epHe ssuMeHs (0T 10361 N45 Ha 0,36%, ot N90 Ha 0,74%)

Copepxanue mesus-137 B 3epHEe sSUMEHS BO BCE TOABl HCCIEAOBAHHI
OBlTO HUXKE, YeM B 3epHe oBca M Hmxke caHuTapHbix HopMm (CaullnH-96, 80
Bx/kr) (tabn. 5.6), BHeceHHMe MWHEpPAIbHBIX YyHOOpeHHWI, Tak Xe Kak H
HHOKYJSIUs JAHa30TpOGHBIMH IpemapaTaMu o0O0€CNeYnBasio TEHISHIHIO K
YBEJIMYECHUIO coAepkaHus 1e3usi-137 B 3epHe.

HdocrtoBepHoe yBenmueHue (Ha 32,7Bk/Kr) comepxkaHHWs 1e3Us B 3epHE
SYMEHsI 3a CYeT HeCHMMOHOTHYECKHX a30T(HUKCATOPOB IOIYyUEHO JHUIIb IPH
coueTaHMHM OWompemapaToB Ha (OHE C BHECEHHEM MABOWHOW 03Bl a3oTa
(N90P60K90) m HecyumecTBEHHO IpEBBIIIAIO0 CaHUTapHbie HOPMBI (Ha 4,6
Bx/kr).
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SuMeHp 3a cueT OHMOJIOTMYECKMX OCOOEHHOCTEN HAKAILUIMBAET Mallo
ne3usi, MOITOMY [eWCTBHE KaK MHHEPAJIbHOTO a30Ta, TaKk W OHOJIOTHYECKOTO
ObI0O HE3HAYUTEJIbHBIM W OHO Habmgaloch Tolbko B 1998 1. or
O6uonpenapatoB Ha GOHE a30THOTO yAOOPECHHUS.

Taonuya 5.5. ConepxaHue B 3epHE TUMEHS CHIPOTO O€JKa MPHU UCIIOIb30BAaHUU
OuomnpenapaToB 1 MUHEPAJIbHBIX yI0OpeHu, %

Bapuanr 1996 r. 1997 1. 1998 r. | Cpennee
1.Kontpons - @1 7,45 10,52 10,41 9,46
2.01 +PA 7,54 10,74 10,46 9,58
3.01 + OB 7,60 10,61 10,51 9,58
4.®1 +PA + @b 7,50 10,65 11,05 9,73
5.P60K90 - ©2 7,09 10,42 10,26 9,26
6.02 + PA 7,34 10,51 10,51 9,45
7.02 + ®b 7,66 10,34 10,72 9,57
8.2 + PA + b 7,36 10,61 10,46 9,48
9.N45P60K90 - ®3 8,05 10,87 10,58 9,82
10.93 + PA 8,01 10,80 10,65 9,82
11.03 +Ob 8,07 10,85 10,72 9,88
12.03 + PA + ®b 8,02 10,75 10,46 9,74
15.N90P60K90 - ©4 8,22 11,13 10,72 10,10
14.04 + PA 8,36 11,20 10,65 10,07
15.04 + ©b 8,39 11,35 10,72 10,15
16.04 + PA + @b 8,50 11,39 10,72 10,20

BriHOC a30Ta ypojkaeM OBCa YBEJIHYHMBAJICA KaK OT MHHEPaIbHOTO
yaobpeHus, Tak U OT OuompenapatoB u kKosnebancs ot 33,6 no 94,7 xr/ra, Ha
¢oHax ¢ BHECEHHEM MHUHEPAJIbHOI'O a30Ta BIUSHHE OMONMpEnapaToB Ha BBIHOC
3JICMECHTOB HNHUTAHUS CHHUXKAJIOCh.

Brinoc ¢ocdopa mponaykumeid oBca TakKe yBEIHMYMBAJICI U OT
MHHEPAJbHOTO YOOOpPEeHWH, W OT AacCOUMAaTHUBHBIX IMpemapaToB u ObUI B
npenenax 31,2 - 70,0 xr/ra.

BrnusiHHe MUHEpanbHOTO yAOOpEHUS W QUa30TPO(GHBIX MpemapaToB TakkKe
OTMEYaJloch Ha BBIHOCE Kaius, OH Bo3pactax ot 49,8 nmo 127,3 xr/ra.
VBenuueHHe BBIHOCA DJIEMEHTOB MHUTAHHWSA OBIJIO CBS3aHO C IOBBIIMICHHEM
yposKas 3epHa U COJIOMBI.

KospdunueHT ucmonp3oBaHUsS a30THOTO YIOOpPEHHsS B pasHbBIC TOJBI
MW3MEHsICSA, Ha (OHE C BHECCHHEM MHHEpPalbHOTO a3oTa B Jo3e 45 kr/ra
KO3hQHUIIMEHT €ro HMCHOJb30BaHUsS OBLI BBHIIIC, YeM NPH BHECCHUH JBOMHOMN
036l MUHEpalbHOro a3ora (Taba.5.7).
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Hcxoast U3 3TOro, MOXKHO OTMETHTH, YTO BHECCHHE JBOWHOM 03Bl a30Ta
(N90) 65110 Hed(pGEKTUBHBIM H3-3a 3aCYXH B EPHUO] BEreTallHH.

Tabnuya 5.6. BiusiHue GuonpenapaToB U MHHEPAIBHBIX yIOOPEHHI Ha COEpKAHUE
'7Cs B 3epue sumens, Br/kr

Bapuant 1996 . | 1997r. | 1998 1. Cpemice M3meHenune K
KOHTPOIEO |  hory
1.KonTposns - @1 29,3 31,2 81,8 47,4 - -
2.01 +PA 345 36,4 75,2 48,7 1,3 1,3
3.01 + ®b 334 31,2 58,2 40,9 -6,5 -6,5
4.01 +PA + ®b 41,2 38,7 68,0 49,3 1,9 1,9
5.P60K90 - ®2 31,3 42,4 73,6 49,1 1,7 -
6.02 + PA 30,1 33,0 81,3 48,1 0,7 -1,0
7.02 + ®b 31,3 33,2 72,9 45,8 -1,6 -3,3
8.02 + PA + @b 28,8 32,2 96,7 52,6 5,2 3,5
9.N45P60K90 - @3 28,8 35,6 59,8 51,0 3,6 -
10.03 + PA 36,5 38,3 81,5 52,1 4,7 1,1
11.03 + ®b 31,7 342 71,4 45,8 -1,6 -5,2
12.@3 + PA + ®b 40,0 34,8 102,6 59,1 11,7 8,1
15.N90P60K90 - ®4 35,1 453 75,2 51,9 45 -
14.04 + PA 35,7 42,1 103,0 60,3 12,9 8,4
15.04 + ®Bb 38,2 49,8 114,8 67,6 20,2 15,7
16.04 + PA + ®Bb 49,9 66,0 137,8 84,6 37,2 32,7

Taonyya 5.7. Ko>ddumuenT ncnonp3oBanus a30THHIX yR00peHHH oBcoM, %

Bapuant 1996 r. 1997 r. 1998 r. Cpennee
N45P60K90 50,7 57,1 45,6 51,1
N90P60K90 42,7 56,3 37,2 45,4

KonudyecTBO  HCHOJIB30BAHHOT'O  OHMOJOTHYECKOro  a3oTa B TOJEI
UCCIeA0BaHUN OBUIO Pa3IMYHBIM U 3aBHCENIO OT yCJIOBHH yBIaXKHEHHUs MEpUOAa
Beretanuu. Konn4ecTBO AOMOTHUTEIBHO YCBOCHHOTO a30Ta OBCOM 3aBHCHT OT
mTamMMma a3oTduKcatopa, UX codyeTaHUsi, (OHa YIOOPEHHOCTH, O3B
BHECEHHOTO MHHEpPAIbHOrO0 a30Ta W MOTOAHBIX YCIOBHH. MakcumanabHOE
KOJINYECTBO OHOJOTHYIECKOr0 a30Ta YCBOGHO pACTEHHUSIMH IO pPH30arpuHy,
¢naBoOakTeprHy W MO CMecH Ha KoHTpoue - 11,5-17,5 kr/ra u Ha dochopHO-
kanuiiHoM ¢oue - 10,2-20,7 xr/ra. BHeceHHe MHHEPAJIbHOTO a30Ta CHHU3HUIIO
KOJU4eCTBO (HUKCHPOBAHHOTO a30Ta.

Haubonpmee BiausHNE Ha KOJIWYECTBO  a30Ta, (HUKCHPOBAHHOTO
pu30chepHBIMH MHKPOOPraHM3MaMHU, OKa3bIBAIOT MOTOJHbIE ycinoBusi. Tak, B
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1996 1., xorma B TMepHOA HHTEHCHBHOI'O pOCTa PpACTEHHUH CO3JAJUCHh
0JarompusATHBIC yCIOBHUA, QUKCHPOBATIOCH HamOONbIIee KOJUYECTBO a30Ta - 10
44,5 kr/ra, B Apyrue TrojAbl, KOTHIa YCIOBHS OBUITM MeHee OJIarompHsATHBIMH,
KOJIMYECTBO OMOJIOTHYECKOTO a30Ta OBLIO MEHbIIee.

IMokazaTenem, XapaKTepH3YIONIMM  pacHpeielieHHe  a30Ta  MEeXAy
BET€TATUBHEIMH M PENPOAYKTUBHBIMH OpPTaHAMH PAacTeHUH, SIBIsSETCS a30THBIH
HHJIEKC, KOTOPBIH Ha KOHTPOJbHOM Bapuante coctaBisan 0,36. MHokymsanus

ceMsAH OuompemnapatraMu H

BHECCHHUC

MHUHEPAIbHBIX yJNOOpeHuil naBanu

YCTOMYHMBYIO TEHAECHIMIO K CHUKEHUIO a30THOT0 MHAeKca (Tabin.5.8).

Taonuya 5.8. HakoruieHne B ypokae OBca JOTIOJTHATEIFHOTO a30Ta
U a30THBIN MHJIEKC

Bapuanr 1996 . | 1997 . ‘ 1998 1. ‘ Cpennee
JIOITOJTHUTEILHEIN a30T, Kr/Ta N-unIekc
1.  be3 ynobpenuii- @1 - - - - 0,36
2. @1 +PA 15,9 7,9 10,7 11,5 0,32
3. @1 +Db 18,2 11,8 12,5 14,2 0,32
4. @1 +PA + Db 23,6 20,3 8,7 17,5 0,31
5. P60K90 - &2 - - - . 0,33
6. @©2+PA 19,4 9,7 1.4 10,2 0,31
7. @2+ Db 32,9 13,5 5,9 17,4 0,31
8. ®2+PA+db 44,5 10,8 6,8 20,7 0,30
9. N45P60K90 - ®3 - - - - 0,32
10. ®3 +PA 0,4 11,9 0,5 4,3 0,31
11. ®3 + Db 19,5 7.4 1,9 9,6 0,31
12. ®3 +PA + ®b 32,5 4,0 1,5 12,7 0,31
12. N90P60K90 - ©4 - - - - 0,28
14. ®4 +PA 1,4 4,0 0,8 2,1 0,29
15. ®4 + ®b 6,4 4,1 4,9 5,1 0,29
16. ®4 +PA + ©b 18,6 12,2 4,1 11,6 0,28
Taoauya 5.9. KoohHUIHEHT HCIOIB30BAHUS a30THOTO YA0OpCHUS SUMEHEM, %o
Bapuant 1996 r. 1997 . 1998 r. Cpennuit
N45P60K90 2,0 62,4 57,1 40,5
N90P60K90 0,1 52,2 39,9 30,7

JleificTBHE accOMaTHBHBIX AMA30TPOYOB M MHUHEPANbHOTO yAOOpeHUs Ha
BBIHOC 3JIEMEHTOB MUTAHUS SIMEHEM OBLIO MJIEHTHYHO ACHCTBHUIO Ha OBCE, OH
BO3pacTal MNpH IPUMEHEHHH OWONpenmapaTOB W MHHEpPaIbHEIX YyJIO0OpeHHM:
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aszora ot 24,2 no 75,1 xr/ra, ¢pocdopa ot 14,1 no 44,3 kr/ra, kanus ot 28,8 1o
89,0 kr/ra.

Kos¢pdunuenTt ncmonp3oBaHUS a30THOTO yIAOOpEHHUS SUYMEHEM MNpH 103€
N45 6pu1 Beime, yem mnpu mo3e N90, BHeceHHME NBOWHOW O3Bl MHHEPAIHHOTO
azora (N90) 6110 MeHee 3 peKTHBHO.

Konu4ecTBO YCBOCHHOTO SYMEHEM JOMOJHUTEJIBHOTO a30Ta B TOJBI
HCCICOBAHUNA  H3MEHSJIOCh B  3aBHCUMOCTH OT MOTOAHBIX  YCIOBHIA,
MaKCHMallbHBIM OHO ObTO Ha ¢poHe N45P60K90 u xonebdanock ot 10,3 mo 24,1
kr/ra (1a61.5.10).

Taénuya 5.10. Biusinue 6uonpenapaToB U MHHEPABHBIX yIOOpEeHHUN Ha
HaKOIUICHHE B ypo’Kae SIMEHS JONOJHHUTEIHFHOTO a30Ta M a30THBINA HHJIEKC

Bapuant 1996 . 1997r. 1998r. Cpennee
JIOTIOJHUTEIBHBIN a30T, Kr/ra N-unpgexc
1.  Koutpons - @1 . . . . 0,34
2. @1 +PA 0,7 15,5 6,6 7,6 0,32
3. @1 +db 1,7 17,7 4,2 7,9 0,31
4. @1 +PA + OB 10,6 22,2 9,6 14,1 0,31
5. P60K90 - ©2 - - - - 0,31
6. @2 +PA 0,3 9,2 12,9 7,5 0,30
7. @2+ Db 1,3 17,5 5,5 8,5 0,30
8. @2+ PA+ Db 242 14,7 13,1 17,3 0,31
9. N45P60K90 - ©3 - - - - 0,31
10. @3 +PA 5,4 24,5 0,9 10,3 0,30
11. ®3 + db 5,8 24,5 1,3 10,5 0,30
12. ®3 +PA + ®b 43,9 22,2 6,2 24,1 0,31
12. N90P60K90 - ®4 - - - - 0,28
14. ®4 +PA 21,1 17,7 0,7 13,2 0,27
15. ®4 + &b 114 16,5 1,0 9,6 0,27
16. ®4 + PA + ®b 38,4 9,8 0,9 16,4 0,30

MaxkcuMaabHOE KOJHMYECTBO IOMOJHUTEIHHOTO a30Ta B YpOKae sUMEHs
[OJy4eHO [OpH OMHApDHOM  co4yeTaHMW OuomnpemapatoB. IlocTyricHue
OHMOJIOTHYECKOTO a30Ta B 3HAYUTEIBHON MEpE 3aBHUCHUT OT MOTOIHBIX YCIOBHIA, B
YCIAOBHUAX Je(UIIMTAa BJIATH HAKOIUIEHHE OHOJOTHYECKOTO0 a3oTa ObLIO
HaMMEHBIINM.

BuusHue OWoONpenapaToB Ha BEJIMYUHY a30THOIO HHIEKCA AYMEHS HE
MOJIyYEHO XOTs OblIa TEHJEHIHUs K €ro CHIKEHHIO [pU BHECEHHUH
MHHEpaJbHOTO a30Ta B g03¢ 90 kr/ra (ta6n.5.10).
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5.2. XenTelii MIOOUH

B moneBom ombiTe B bpsHCKOW o06nacTH Ha AEPHOBO-TOA30IHUCTOMH
cylmecyaHOW paJMOakTHBHO 3arpsisHeHHod mnouBe [Hecrepos, 2000] mnpu
0JIaTONPUSATHBIX IOTOJHBIX YCIOBUSAX BEreTAl[MOHHOTO IEPHOJA HHOKYJISIUS
CeMsIH OKeJTOr0 JIIOIMHA KIyOeHbKOBBIMH  OakTepusiMH obecreynBana
JOCTOBEpHOE yBeNHYCHHE cOopa 3eJIeHOH Macchl M CeMsAH MpH HOoceBe
KyJnbTyphl Ha (oHe 6e3 BHecenus PK- ynoOpenuii (taba. 5.11).

Taonuya 5.11. BnusiHue OuomnpenapaToB Ha ypO>KalfHOCTb 3€lIE€HONM Macchl U
CEMSIH KEJITOr0 JIONKWHA, T/Ta

Bapuasr 3eneHas mMacca Cemena
1997 r. 1998 r. 1997 1. 1998 r.

bes ynobpenuii - @1 35,5 14,4 1,99 0,51
®d1+mr.363a 38,7 16,9 2,53 0,63
®1+mr.367a 40,1 14,8 2,31 0,60
®1+mr.375a 45,4 16,2 2,51 0,45
& 1+mMuzopuH 40,5 14,5 1,99 0,44
@ 1+mT.363a+Mu30pUH 42,0 14,4 2,57 0,44
O 1+mT.367a+MU30pUH 44,1 13,0 2,74 0,56
@1 +rr.375a+Mu30puH 45,7 21,9 2,67 0,54
P60K90 - ®2 37,2 11,8 2,11 0,54
d2+mmr.363a 46,2 15,3 2,56 0,46
®2+mr.367a 51,6 18,2 2,40 0,44
®2+mt.375a 50,5 16,2 2,70 0,46
D2+MuU30pUH 46,6 15,8 2,56 0,50
D2-+mt.363a Mu3OpHH 47,4 16,1 2,45 0,46
®2+mt.367a+MHU30pHH 44.4 14,4 2,69 0,46
®2+mt,375a+MU30puH 45,4 18,5 2,89 0,54

P,% 4,2 2,3 3,7 2,3

HCPy,5 3,7 1,0 0,10 0,14

Ha Tom ke ¢one OwmHapHas HWHOKyIsnms mramMmmamMu 363a u 367a
COBMECTHO C MH30PHMHOM YBEIHMYHMBAIO NPONYKTUBHOCTH JIIONMHA. BHecenue
nox nonuH PK-yno6penuil moBbimano cOop 3eJIeHOH MacChl U CeMsH JIIONNHA,
moceB Ha 3TOM (oHEe HMHOKYJIMPOBAaHHBIMH CeMEHaMH (Bce pH300HUaJbHBIE
IITAMMBl M MH30PHH) OO0ECIEYMBAIO POCT YPOXKAHHOCTH KyJabTypbsl. Ilpu
UCIONB30BAHUN PHU300MATBHOTO M pPH30CHEPHOrO0 MpPEemapaToB H3MEHEHHIT
OPOAYKTHBHOCTH JIONMHA II0 CPaBHEHUIO C OJUHAPHON HHOKYyIANWEH He
HPOUCXOJUIO0, TO €CTh, AEeHCTBHE ABYX PA3NIHYHBIX IHA30TO(OB HPOSIBIAETCS
TOJTBKO 0€3 BHECeHHs oA IIONUH (GochOpHOTO M KamUHHOTO yHOOpeHUH.
Hanb6onee 3¢ pexTHBHBIMH 1OJ JIONUH JJIS YCIOBUH NMECUYAHBIX MOYB SBISIOTCS
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puszobuanbpHele WTaMMEL 367a u 375a, kak Ha (oHe Oe3 ynoOpeHHi, Tak U mpu
uXx BHeceHuu. Ha ¢one 06e3 ynoOpeHHUH IOJOKHUTEIBHO HPOSBISIETCS
3¢ PexTUBHOCTD OMHAPHOW MHOKYJISAUHMH IITaMMOM 375a+MuU30pHH.

B HeOmarompusATHBIH 1O MOTOJHBIM YCJIOBHSIM TOJ HHOKYISIUS CEMSH
pu300ManbHEIMU IpenapaTaMu MPOSBHIAChE TOTHKO Ha cOope 3eIeHOoil Macchl,
npu 3ToM Hambosee 3PpdekTuBHHIMU Obmum mTamMMbl 363a u 375a, mpu
OMHApHOW WHOKYIAIMUHM MmTaMMOM 375a+MH30pHH IIOJy4YeH MaKCHMaJbHBIN
coop 3emeHod Macchl mronuHa- 21,9 1/ra. Ilpm Hemoctatke aTMOC(EpHEIX
OCa}lKOﬁ HHOKYJISIHTBI HE BJIUAJIU Ha CCMCHHYIO NPOAYKTHUBHOCTDH JIFOIIKMHA.

B OnaronmpusTHBIH IS JIONHHA TOJA BO3pacTaHue cOopa COJIOMBI
HPOUCXOJUIO NPH ylyuumeHuH GochOopHOro M KaJIMHHOTO NMHUTAHUS PACTEHUIA,
a TakXe MNpH WHOKYIAIMHM CceMsSH [mTaMMoM 363a W TOpU COYETaHUH
pu300MaNIbHOTO W accONMaTHBHOTO mpemapatoB. Ha d¢one 06e3 ymoOpeHwmit
MOJOKHUTENBHBIX 3P (EeKT oTMedaeTcss OT BCEX M3yJaeMBIX IITaAMMOB, Ha (oHE
PK- Tonbko mpu coueranuun 367a+muzopuH u  375at+muzopun. B
HeOJarompHsITHEIH TOJ YCIOBUS MHHEPAIbHOTO NHUTAHHUI W H3ydaeMmble
HTaMMbl MUKPOOPIraHU3MOB HE€ BJIMAJINA Ha C60p COJIOMBI. I/IHOKyJ'lﬂLlI/IH CECMAH B
OmaronpuATHBIH  Troj ~ obecrnedynMBaeT TEHJEHLHMIO K  MOBBIIEHHIO B
001mIe0NOTOTHYECKOM ypOJKae 0N CEMSH.

[Ipn mHOKYIAIMH ceMsSH OOOOBEIX pacTeHHH B pe3yNbTaTe YIyYIICHHS
cHa0XeHUs a30TOM IPOHUCXOAHUT IOBBIIMICHUE COJACPXKAHUS B ypoxkae CHIPOTO
oenka [[ToceimanoB, 1993, Kamykoes, 1997]. [IpuBeaeHHble BbllIe JaHHbBIE IO
npyruM 6000BBIMH KyJNbTypaM, Kak U 1o aonuny [TakyHoB, 1996] otHOCsATCS B
OCHOBHOM i1 HHOKYJISHTOB, TIIOJy4YEHHBIX Ha OCHOBE pPH300HaIbHBIX
MITAMMOB.

HccnenoBanus JeHcTBUs HHOKYISAILUN pu300HanbHBIMH u
puszochepHbBIMHU aCCONMATHBHBIMU OmompemapaTaMu  TOKa3aiH, 9TO
cojepkaHue CHIporo Oenka B 3€JICHOHM Macce JIIONMHA, HE3aBHCHUMO OT YCIOBUH
BETETAIMOHHOTO MEePHoaa, ObLIO OTHOCUTENBHO OMu3KUM (Tabdn. 5.12). Ha ¢one
6e3 BHeceHus: pocdopHOro W KanUMHHOTO YNOOpEHHIl HEKOTOpPOE IOBBINICHHE
0CJIKOBOCTH MPOU30ILIO OT MHOKYyJsuuu mrammamu 363a u 375a, or mramma
367a u Mu3opuHA pocTa OENKOBOCTH 3€JEHOW Macchl He moiaydeHo. Ilpu
OMHApPHOW WHOKYJISALMH PU300MATbHBIM M aCCOIHATUBHBIM MHUKPOOPTaHU3MaMu
Ha ¢QoHe 0e3 ynmoOpeHHH coaepkaHHE CHIpOro Oelka MO CPaBHEHHIO C
KOHTpoJieM 0e3 MHOKYJISIMH BO3pPacTajo TOJBKO OT mTamMma 375a+MHU30pHH.
IIpu BHecennn PK-ynoOpenmii B o0a roma B 3eleHOH Macce HECKOIBKO
BO3pOCJIO cojepxaHue OeiKka, a OT HHOKYJSIHH MMeJla MECTO TeHICHIUS K ero
MOBBIIICHU IO npu HCIIOJIBb30BaAHUHU pI/ISOGI/IaHbeIX nu aCCoOIMaTUuBHOTO
MITAMMOB.

Coaepxanune Qochopa B cyxoi 3eineHOl Macce nonuHa 0e3 BHECCHHUS
OJIHOMMECHHOTO yI0OpeHHs OBUIO NPAKTHYCCKH pPAaBHO3ZHAYHBIM MPH BCEX
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¢dbopmax mHOKYIIHTOB U cocTaBisano 0,34-0,40 %. Ilpu BHecenun dochopHOTO
ynoOpeHus B 3elIeHOH Macce HECKOJBKO BO3pacTano cojepxaHue ¢ocdopa,
NMpUYeM HHOKYJISHTH HE OKa3blBajld CYIIECTBEHHOTO BO3JEHCTBHS Ha €ro
KOHIIEHTPAIMIO B pacTeHHUsAX (Tabdn. 5.12).

Hapsny c¢ conepxanuem ¢ocdopa, B MHUHEPANbHBIl COCTaB JIIONHHA
BXOJAAT psAX JPYTHX DJJIEMEHTOB, CpEJUd KOTOPhIX 3HAYUTEIbHYIO JOJIO B
COCTaBe 30JIbl 3aHMMAIOT MAaKpPOdIJIEMEHTHl Kalaui, Kajblui u MarHuil (tali.
5.12). ConepxaHue Kanus B 3€JIeHOW Macce JomuHa coctaBiser oT 1,00 mo
1,29 %. Ero koHIEHTpamus Majo 3aBHCeNa OT BHJOB HHOKYJISHTOB, OJHAKO
HECKOJIBKO BO3pacTajia IpH BHECEHHUH MOJ JIONHWH KAJIHHHOTO yJ0OpeHus.

Tabnuya 5.12. Bnusaue OGHoNpenapaToB Ha COACPKAHUE B 3€JIEHOH Macce
JIOIIMHA JKEITOro chiporo Oenka u dpocdopa, % Ha aOCONOTHO CyXOe BEIIECTBO.
CpenHee 1Mo IBYM OIIBITaM

Bapuant Cpoit P,0; K,0 CaO Mg
Oenok

Be3 ynobp,- ©1 15,2 0,37 1,04 1,83 0,26
®1+mr.363a 16,6 0,38 0,99 1,79 0,25
®1+mr.367a 15,1 0,40 1,04 1,79 0,24
®1+mr.375a 16,3 0,40 1,04 1,75 0,26
@ 1+Mu30puH 14,1 0,36 0,97 1,73 0,26
@1 +mr.363a+Mu30opuH 14,6 0,34 0,99 1,79 0,26
®1+mt.367a+Mu30pHH 15,7 0,37 1,07 1,74 0,26
®1 +mr.375a+Mu30puH 16,6 0,38 1,09 1,79 0,27
P60K90 - ®2 15,9 0,47 1,26 1,72 0,26
D2+mT.363a 15,6 0,49 1,26 1,74 0,26
®2+mr.367a 15,8 0,48 1,15 1,77 0,26
®2+mrr.375a 16,4 0,47 1,20 1,81 0,27
O2+MHU30pUH 16,9 0,47 1,29 1,88 0,29
®2+mr.363a+MuU30pUH 16,9 0,49 1,25 1,82 0,27
®2+mt.367a+Mu30pHH 16,6 0,49 1,20 1,75 0,25
®2+mr.375a+Mu30puH 16,5 0,48 1,20 1,77 0,26

ConepxaHue KaublWsi W MarHusi B 3€JICHOW Macce JIONHHA HE 3aBUCEN0 OT
YCIOBUU MHHEPANIbHOTO MHUTAHHUS pacTeHuid u cocrasisuio 1,70-1,90 % CaO u
0,25-0,28 % Mg.

CeMena JIOTIMHA MOXET OBITh HCIIONB30BAHO KAaK HAa KOPM CKOTY, TaK U B
KadyecTBe IIOCEBHOTO Marepuaia. 3a CYeT HHOKYJIAUuH (HE 3aBUCHMO OT
OpUMEHSIEMBIX [ITAMMOB) B CeMeHaxX JonuHa Ha ¢(oHe 0e3 BHeECeHHUs
bochopHoro u kanuitHoro ymaoOpeHuii Habmwomanack ciabas TEHICHIHUS K
CHIDKCHUIO COAepXaHus chiporo Oenka (tabn. 4.13). Ha ¢oune BHecenus PK-
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yanoOpeHni oTMEUeHHas BBINIE TEHICHIUS COXpaHMIACh, OJHAKO IpH OMHApHOI
HHOKYJISLOHMH IITaMMOM 375a +MH30pHH HMeNach TEHJIEHIHS K BO3PacTaHUIO
HaKOIJICHHUS CBHIPOro Oesika B ceMeHaXx JIONHHA.

B conome nronuHa COAECPIKAHUEC OCHOBHBIX DJJICMCHTOB IIMTAaHHA, B
OTJINYUU OT CeMsSH, B OOJBIIEH CTENEeHH ONpejensnach BHEIMIHUMHU (HaKTOpaMH.
B uwacTHOCTH, comepxaHHe a30Ta B cosoMme Ha GoHe Oe3 BHeceHUs PpochopHOTo
U KaTUHHOTO yHOOpeHHMH HECKOIbKO BO3pPACTalo 3a CYET MHOKYISLIHH CEMSH
pr300MaNbHEIME M ACCOLNMATHBHEIM IITaMMaMH MHKPOOpPTaHH3MaMH, Ha (oHe
BHecenuss PK »Toil 3akomomepHoctH He oTMmedeHo. Conepxanue Qocdopa B
COJIOME JIIONMHA B ONTHUMalbHOM TOJy, NPaKTHYEeCKH, HE H3MEHSJIOCh OT
BHCIIHUX ycloBuil. B HeGnarompustHoM 1998 r. konuentpanus ¢dochopa B
comoMme Obuna Oonpiie, yeM B ontuMmManbHoM 1997 r. OnHa Bo3pacTana mnpu
yIy4dlIIeHUU yclIoBHH (GochOpHOro MHUTAHHUS PACTEHHH, CO3MaBaeMOM 3a CUET
BHECEHHS MOJ KYJBTYPY OJHOUMEHHOT'O YJO0OpEHHUS.

Tabnuua 4.13. Coxepxxanue coiporo 6eska, Gpocdopa u Kaiaus B ceMeHax
aronuHa, % Ha BO3AYLIHO cyxoe BeuiectBo. CpelHee 3a JBa roja

Bapuaut CrIpoii 6eok P,0s K»0
bes ynobp,- @1 41,2 2,63 1,19
®1+mr.363a 38,9 2,58 1,21
®1+mr.367a 39,8 2,57 1,22
®1+mr.375a 38,0 2,72 1,17
@ 1+mMuzopun 38,1 2,62 1,19
@1 +mr.363a+mMu3opuH 39,5 2,60 1,20
®1 +wr.367a+Mu30puH 39,7 2,59 1,20
@1 +mrr.375a+Mu3opuH 41,0 2,60 1,21
P60K90 - ®2 40,9 2,62 1,22
®2+mr.363a 37,6 2,59 1,22
®2+mr.367a 38,6 2,63 1,17
®2+mr.375a 40,7 2,62 1,21
O2+MU30pUH 39,6 2,54 1,19
@®2+mrr.363a+Mu30puH 40,0 2,66 1,21
®2+mmr.367a+Mu30puH 38,2 2,58 1,16
@2+mt.375a+Mu30puH 41,9 2,58 1,17

CopnepxaHue B cojioMe Kanus Ha (oHe Oe3 BHeCeHHs ynoOpeHuil ObuIo
HICHTUYHEIM B 00a roJa HCCIENOBAHHH M HE H3MEHSJIOCh OT WHOKYJISIUU
ceMsH OakTepuaibHbIMH mpenaparamu. Ilpu BHecenum mnox monuH PK-
yAoOpeHUl KOHILEHTpalHus B COJOME Kalus Bo3pacTajga IO CPaBHEHHIO C
BapuaHToM Oe3 ynoOpenmii. Ha ynoOpeHHOM (oHEe MHOKYIALHUS CEMSH BCEMHU
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UCCIeyeMBbIMH MpenapaTaMd HE OKa3blBaja BO3JIEHCTBHS Ha HAKOIJICHUE B
COJIOME KalHus.

ITpu BBIpALIMBAHUU CEJIBCKOXO3SHCTBEHHBIX KYJIbTYP Ha PaJHOaKTUBHO
3arpsA3HEHHBIX II0YBaX, MOMHMO Yy4YeTa OCHOBHBIX IIOKa3aTeleld KauecTBa
OPOAYKIHWH, CYIIECTBEHHOE 3HAaUYeHHE IPHAAeTCs HAKOIJIEHHI0O B ypoXKae
PanMOaKTUBHBIX 3JIEMEHTOB [ANeKcaxuH U 1ap., 1992, Bopobees, 1999]. Beio
BBICKa3aHO MHEHHE, YTO NpPH HHOKYJSIUU CeMSH MHUKPOOHBIMH IpernapaTaMu
NPOUCXOJUT JOKAJIU3alusd PaguOHYKINI0B B MHKPOOHO# Macce U TEM CaMbIM
IpenoTBpaIlaeTcs UX NOCTyniaeHue B pacteHus [Bopobeiikos, 1998]. Ilpu sTom
HOJIOKUTEIbHBIH d(GGEKT HHOKYIALUUH YCHIMBACTCS INPU HCIOIb30BAHUU
pHU300HaNbHEIX ¥ PU30CHEPHBIX MUKPOOPTAaHU3MOB.

B ombiTe, BBIMOJHEHHOM Ha paJHAallHOHHO 3arpsA3HEHHOIl MoYBe B
pe3yasTrate YepHoObUTRCKOW aBapum ycraHoBieHo [Hectepos, 2000], drto
comepxkanue ue3us-137 B pacTHTENBHOW Macce JIOMHMHA ONPEeNsioch
YPOBHEM YypOXXAHHOCTH, KOTOPHIM B CBOIO OdYepenb 3aBHCENa OT IOTOTHBIX
YCIOBUH BEreTallHOHHOTO IE€PHOJA, BHECEHHS IOJ JIONHH QochopHOTO H
KaJUUHOTO ynoOpeHuil u npuMeHeHus ouonpenapatos (taba. 5.14).

Tabnuya 5.14. Biusaue GHONpenapaToB Ha HaKoMmIeHHe B ' Cs
3eJICHOH Macce JIIoIUHA

Bx/kr, Koappunuent
Bapunanr abc. cyx. B-Ba HakomreHusa(KH)
1997r. | 1998r. |cpemnee | 1997r. | 1998r. |:pennee
be3 ynobp,- @1 1125 2650 1887 0,44 0,78 0,61
®1+mr.363a 1273 2039 1656 0,53 0,86 0,70
®1+mr.367a 1402 | 2243 1822 0,52 0,86 0,69
®1+mr.375a 1658 1991 1824 0,64 0,80 0,72
@ 1+MHU30pUH 1985 2219 2102 0,77 0,85 0,81

@ 1+mr.363a+Mu30puH 1828 1731 1779 0,68 0,82 0,75
@ 1+wT.367a+Mu30puH 1455 2017 1736 0,50 0,80 0,65
& 1+wr.375a+Mu30puH 1317 1892 1604 0,43 0,63 0,53

P60K90 - ®2 997 1793 1393 0,33 0,52 0,42
d2+mr.363a 693 1250 971 0,25 .0,45 0,35
®2+mr.367a 1314 1441 1377 0,49 0,71 0,60
®2+mr.375a 1298 1288 1293 0,41 0,70 0,55
D2+MU30pUH 1116 1255 1185 0,35 0,60 0,47

®2+mt.363a+Mu30puH 1263 1500 1381 0,46 0,72 0,59
O2+mT.367a+Mu30pUH 715 1240 977 0,28 0,46 0,37
O2-+t.375a+Mu30pHUH 1081 1549 1315 0,42 0,60 0,51
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B 3enenoil mMacce monumHa B TOJX C HEOJIAroNpHUSATHBIM BETETAlMOHHBIM
nepuoxoM (1998) conepxaHue pagMOAaKTHBHOTO Ie3Us OBIIO CYIIECTBEHHO
OoJblIe, YeM B ONTHUMAJbBHBIH rog. MakcuMaabHOE HAaKOILUIEHHE PagMOHYKIHAA
oTrMedeHo Ha ¢Qone 06e3 ynobpenwmit, c¢ upumeHenuem PK-ynobpenuii
comepxxanune we3us-137 cumxanocs. Ha ¢one 06e3 BHeceHuss ynoOpeHuit
OuompemnapaTsl, KpOMe cOuYeTaHus pU300MaIbHOro mrTamma 375a+MH30pHUH,
MpaKTHYECKH, He BIUAIN Ha HaKOIJICHHE PaAMOHYKIHIA B 3eleHOH Macce. Kak
y’ke OBUIO OTMEYeHO, IpU COYeTaHHHM MmTamMMma 375a+ MH30PHH CHHXKAJIOCh
HaKkoIUIeHHe Ie3us-137 B 3eneHol Macce, 00 3TOM TakXkKe CBHIETEIbCTBYET
3HaueHUE KOd(DPUIMEHTa HAKOTICHHUS.

Hcmonp3oBaHue Ay HHOKYISLIHH OTHENBHO PHU300MANbHOTO IITaMMa
363a, a TakXe AacCONMATHBHOTO MH30PHH H TPH COYETAHHUU IITaMMa
367a+Mu3opuH Ha QoHe BHeceHHs PK-ynmoOpeHwmii B 3eneHON Macce NIOMHHA
CHIDKAIOTCS cojepkaHue nesus-137 u xosdpdunueHt ero Hakomienus no 0,35-
0,37. Bmecte Cc TeM, XOTS M IpPU HUHOKYJIAIUU HMEET MECTO CHHXKEHHE
HaKOIMJIEHUS pPaAMOHYKIHJAAa B pAacTCHUSIX, OJHAKO OHAa HE COOTBETCTBYET
CAaHUTAPHBIM HOPMaM JJIsi KOpMa KMBOTHBIM.

Ta6nuya 5.15. Bnusaue 6ronpenapatoB Ha Hakommenne ' Cs B ceMeHax

Bx/xr abc. CyX. B-Ba Ko3¢punuent HakonieHus
BapuanT (KH)

1997r. | 1998r. | cpen. | 1997r. | 1998r. | cpen.

Bes ynobp,- @1 2265 1681 1973 0,89 0,49 0,69
®1+mT.363a 2360 1505 1932 0,99 0,63 0,81
®d1+mr.367a 1971 1586 1778 0,73 0,61 0,67
®1+mr.375a 2150 1586 1868 0,83 0,64 0,73
®1 +mMuzopuH 2150 1680 1915 0,83 0,64 0,73

@ 1+mrr.363a+Mu30puH 1864 1644 1754 0,70 0,68 0,69
@1 +mr.367a+mu3opun | 1868 1751 1809 0,64 0,69 0,65
@O 1+mr.375a+Mu30puH 1593 1651 1622 0,50 0,52 0,51

P60K90 - @2 1335 1704 1519 | 0,44 0,50 0,47
®2+mt.363a 1036 1650 1341 0,38 0,59 0,48
®2+mr.367a 1310 1441 1375 | 0,49 0,71 0,60
®2+mt.375a 1179 1487 1333 | 0,37 0,81 0,59
O2+Mu30pUH 1226 1542 1384 0,38 0,74 0,56

®2+mr.363a+MHU30pHH 1124 1517 1320 0,41 0,90 0,65
®2+mmt.367a+MU30pUH 1216 1450 1333 0,48 0,54 0,51
@O2-+mrt.375a+Mu30puH 1437 1542 1444 0,56 0,56 0,56

B cemenax nonuHa OTMEUYEHbl NPUMEPHO Te€ K€ 3aKOHOMEPHOCTH
BO3JIEHCTBUSI MOTOAHBIX YCJIOBUH BEreTallMOHHOTO TepHoJa M  yPOBHSA
dbochopHO-KANMUIHOTO NMHTAHHS Ha HAKOIMIEHHE e3us-137 4To u B 3ejeHOU
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Macce, yOpaHHOH B ¢a3y cuzoro 06006a. HHOKYISHTBH, 3a HCKIIOYECHHUEM
codyeTanus mramma 375a+tmu3opuH, Ha GoHe O6e3 ynqoOpeHHi CyOIeCTBEHHO He
BIMSAIM Ha HaKOIJIEHHE paguoHykmuaa B cemeHax. Ha ¢onme PK-ymoOpenuit
JIONOCEeBHAsT HWHOKYJISAIUs mraMMmoM 363a u OwHapHas 367a+MH30pUH U
375a+Mu30pUH CHHXalla HakomuleHHe 1e3us-137 B cemMeHax JIIONUHA
(Ta61.5.15).

B comome oronmumHa HakomiueHue 1e3uA-137 ObI0O  MeHbIIE IpHU
ONTHUMANbHBIX YCIOBUSAX BETETAI[HOHHOTO MEPHOJAa U CHHXKAJIOCh 3a CYET
yAydqIIeHuss yciaoBui docpopHo-KanuitHOro mutanus. MHOKynsauus ceMsH Ha
¢done ©06e3 PK-ymobpennmit mrammom  363a+MH30pDHH M OITaMMOM
367a+Mu30pHH cIIOCOOCTBOBANAa CHHKEHUIO HAaKOIUIEHHUS me3us -137 B conome
monuHa. Ha ¢one BHecenuss PK-ynoOpenuit Bce wu3ydaeMmble IITaMMBbI
YMEHbIIAIN HAKOIJIEHUE PaAHoLe3us B cojJoMe, B Ooybllel CTeneHH 3TO ObLIO
BBIPQKEHO NpPH HHOKYJSIMU IMOCEBHOTO MaTepuaja mTaMmoM 363a u mpu
COYETaHUU MHU30pHHA ¢ pu3oOuanbHBIMH mTaMmMaMu 363a u 367a.

BriHOC ¢ ypoxkaeMm 3eleHOH Macchl OCHOBHBIX 3J€MEHTOB MHHEPaIbHOTO
MATAaHUS pPACTEHUH ONpENeNscCs IOTONHBIMH YCIOBHUSIMH BEreTallHOHHOTO
nepuoaa W NMPUMEHSIEMBIMI HHOKYJISHTaMHI

Ha ¢one 6e3 ymoOpeHuit BHIHOC a30Ta MOBBIMIAJICS NPU HCIOJH30BAHUH
mTaMMma 375a, Kak OTJEIbHO, TaK U B COYETAaHUU C MHU30PUHOM, U IpHU
UHOKYJISIIMKA mTaMMoM 303a+Mmu3zopun. MakcuMmanbHbIii BbIHOC (ocdopa ¢
ypoO’kaeM 3eJeHOH Macchl OTMEYEH NPU HHOKYJISIIHH CEMSH pU300HanbHBIMHU
oITaMMaMHM, a Takke mpHu codeTaHuu 363a ¢ musopuHoM. [lpum mHOKynsAUH, B
pe3ynbTaTe MOBBHIIIEHHUS MPOAYKTUBHOCTH KYJIBTYPHI, BBIHOC KalHs C 3€JIE€HOH
Maccoi JIIOTMHA TaKXKe BO3pacTaja, IPH 3TOM HaHOOJBIINE 3HAYCHHS MOJyUECHBI
0 BceM IpenaparaM, OWHapHas WHOKYJSNHMS HE HMela CyIeCTBEHHBIX
HPEUMYIIECTB 110 CPAaBHEHUIO C OJUHAPHOM.

BriHOC a30Ta ypoxkaeM CeMSH M coJIOoMBI Ha QoHe 0e3 ynoOpeHHil oT
WHOKYJISIAH Bo3pacTtan ¢ 222 kr/ra 1o 324 kr/ra B ONTHMaJbHBINA TOX U ¢ 94 1o
109 kr/ra B HeOmaronpusTHeIH. OH HECKOJBbKO OOJbLIE NPH HCIOIL30BAHUU
mramMma 375a u npu OMHApPHOW HHOKYJSIIUU IITaMMOM 367a+MU30pUH H
mTamMMoM 375a+MH30PHUH.

IIpuMeneHue 18 HHOKyAAnUYU mWTaMMa 363a u 367a Kak OTAENBHO, TaK U
COBMECTHO ¢ MHU30puHOM Ha (one 6e3 PK-ynobpenuit B GiraronpusTHBIH rox
CIOCOOCTBOBYET BO3PAaCTaHUIO OTTOKA a30Ta M3 BEreTaTHMBHOW Macchl B 3€pHO,
a Ha ¢oHe c BHeceHueM ¢ochopHOro W KaauiHOro ymoOpeHHl OTMe4YeHHas
BBIIIE TCHACHIMS HMeJIa MECTO TOJIBKO MpPH HCIONb30BAaHMM mTamMma 375a+
MHU30pH.

OTuyKJeHUE C ypoxaeM CeMsH M cojoMbl (Gocdopa B OraronpusTHbIN
ron coctasisier ot 75 mo 112 kr/ra, B HebnaronpusTHbii oT 26 mo 39 kri/ra,
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Kanusi cOOTBETCTBeHHO OT 132 - 222 u 70-93 kr/ra. BBIHOC 3THUX JJIEMEHTOB
noBelmaercs npu BHeceHun PK-ynoOpenwuii, a Takke Mpu MHOKYJISIIHU CEMSH.

B  OnarompusATHBII 1O  METEOYCIOBHMSIM TOJ OT  HHOKYISIUU
pru300ManpHBIME MITAMMaMH HMeNach TEHICHIUS K IMOBBINECHHIO JOIU
OMOIOTHYECKOTO a30Ta B GOPMHUPOBAHUU ypOXKas JIOMIHA KEITOTO.

KonngectBo Omosormueckoro aszora B ypo’kae JKEITOTO JIIOIHHA
MOBBIIIANOCH 33 CUCT HHOKYJISIUK OT 161 10 249 kr/ra B 6IaronpusTHBIN TOJ U
ot 46 no 90 kr/ra- B HeOmaronpusTHbIA. [Ipn Mcnonbp30BaHNM OHMONIpenapaToB
Ha ocHoBe mTamMma 375a u 375a+ musopun, He 3aBucumo ot PK-dona, B
o0meM BBIHOCE a30Ta YPO)KAEM 3€JI€HOH Macchl KOJHUYECTBO (UKCHPOBAHHOTO
azora OBLIO MaKCHMAalbHBIM.

C NOXHHUBHO-KOPHEBBIMH OCTAaTKaMH JKEJITOTO JIONHHA IOCTYIUICHHUE B
MoYBy (GUKCHPOBAHHOTO a30Ta BO3AyXa B ONarompusTHBIN ronx mocturaet 94-
133 kr/ra u 51-70 xr/ra B HeGAArompusTHBIA. 3a CYST MHOKYJSIIUU pa3Mepbl
IOMOJHUTEIPHOTO MOCTYIUICHUSI OMOJOTHYECKOTO a30Ta B MOYBYy Ha (one Oe3
dbochopHO-KaNUIHEIX yOOOpeHUH B CpeaHEM 3a JBa roja COCTaBIIIM OT 6 10 29
Kr/ra, HanGONBIINHA POCT MOJYyYEeH OT MHOKYJISAIUU ITaMMOM 375a+ MH30PHH.
Ha ¢one P60K90 yBenuuenue x GpoHy 0€3 MHOKYISLHH JOCTHUTalio B CpeJHEM
3a 1Ba roja 5-16 kr/ra, npu 3TOM HauOOJbLIEe €ro MOCTYIUICHHE IPOUCXOTHIIO
Npu  HMHOKYNSHNUM  mTaMMoM 375a, MH30pMHA M HUX COBMECTHOIO
UCITOIb30BAHUS.

3a cyeT MHOKYJSLHH CeMSH JKEJITOTO JIONMHHA PU300HalbHBIM IITAaMMOM
375a uim 3TUM jXK€ LITAaMMOM COBMECTHO C MH30PHHOM Hocie YyOOpKH Ha
3€JeHYI0 Maccy B IOYBE OCTAaeTCsA B CPEJHEM 3a Trofbl MpoBeAeHHs ombiTa 90-
100 xr/ra (c xoneGaHusiMu mo rogam oT 60 mo 130 xr/ra) GUKCHPOBAHHOTO
a30Ta BO3IyXa.

CormacHo HOpMaTHBaM 3aTpaT a30Ta Ha TOJydYeHHe | T 3€epHa H
kod3pdunuenta HcHoab30BaHUSA ~ OHMOJOTHYECKOTO  a30Ta  MoclIexylomei
KyJIbTypOH 3TO KOJUYECTBO OOECHEUHUT IOJIyUEHHE JOMOJHHTEIHHOTO YypOXKas
3epHa o3umoi pxu 0,6-0,8 1/ra B mepBom u 0,9-1,0 T/ra Bo BTOpOM ciyuae
[Hectepos, 2000].
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3akawuyenne

Co3pnaHue yCTOHYMBOTIO MOTEHI[MAla OTEYECTBEHHOTO 3eMJIeJIENUs CBs3a-
HO C OCBOCHMEM arpoTEXHOJOTHH BO3ICIBIBAHUS CEIbCKOXO3SICTBEHHBIX
KYJIbTYp, OOECHEUYMBAIOIIMX IOJy4YeHUE 3aJaHHOTO KOJHYECTBA M KayecTBa
pacTeHHEBOAYECKONH NMPOAYKIIHH.

OTO0 MOXET OBITh AJOCTUTHYTO TOJBKO MPH AOCTATOUYHOM HCIOIb30BAHUU
HEOOXOAMMOT0o KOJTHYECTBA PECypCOB, CPead KOTOPHIX 3HAYMUTENbHAs pOIb
NPUHAIICKAT CHAOKEHUIO DPACTEHHH DJIEMEHTAMH MHHEPAJIbHOTO IHUTAHHUS.
OTO0 mocTHraeTrcs 3a CYET BHECEHUsS MHUHEPaTbHBEIX W OpPraHHYECKUX ynobpe-
HUH, 3aI1aCOB IOYBHI M a30Ta aTMOC(EpHI.

Buonpenaparsl, M3roTOBISCHHBIE HAa OCHOBE aCCOIHMATHBHBIX pu3ochep-
HEIX MHKPOOPTAaHU3MOB, CHOCOOHBI Npu 00paboTke ceMsH HEOOOOBBIX KyNBTYp
(o3uMmas M spoBas NMIIEHHIIA, O3MMas POXKb, TYMEHb, OBEC, 03UMOE TPUTHUKAIE,
KyKypy3a, kapTtodenb) oKa3blBaTh MHOTO(QYHKIHMOHAIbHOE BIMSHHE HA pacTe-
HHUA. DTO OTKPBIBACT HOIMOJHUTCIBHBIC PE3CPBbI AJid IOBBIIICHUA MPOAYKTHUB-
HOCTH CEIIbCKOXO35HCTBEHHBIX KYJIbTYp B pe3yJbTaTe HCHOJb30BAHUS MOTOKHU-
TeIbpHOTO 3¢ (deKTa B3auMOAEHCTBUSA PAaCTEHUNH U MUKPOOPTaHU3MOB.

MukpoopraHu3Msl, BXOASIINE B COCTaB OMONpENnapaToB, MOJOKHUTEIbHO
BIUAIOT Ha IUIEBYI0 BCXOXXECTh CEMSH, YTO OCOOEHHO BaXXHO MpH HeOJIarompu-
STHBIX MOTOJHBIX YCIOBHUSAX.

O6paboTka ceMssH OHoIpenapaTaMHu CIIOCOOCTBYeT Oolee MHTEHCHBHOMY
HaKOIUIEHUIO OMoMacchl pacTeHui, (GOpMHUPOBAHHIO (OTOACCHMMILISIIMOHHOTO
anmapara, yJaydllaeT MHHEpalbHOE NUTAaHHE PACTEHHH, KOTOPOE IPOSBISETCS,
KakK MPaBHJIO, B CEPEAMHE BereTallMd PacTEHHUU.

MukpoopraHu3Mbl HOBBIIIAIOT yCTOHYMBOCTh pacTeHHil K ¢uromarore-
HaM, a Tak)Ke YBEIMUMBAIOT COXPAHHOCTh O3MMBIX 36PHOBBIX KYJIbTYp 33 OCEH-
He-3UMHUHN Tepuon.

BrisiBIIeHBI 0COOEHHOCTH BIUSHUSA 00pabOTKH ceMsH OuompenapaTaMH Ha
YPOXXKaHHOCTh CEIbCKOXO3IHCTBEHHBIX KYIBTYp B 3aBUCHMOCTH OT COpTa H
rubpuna pacTeHuil, 60TAHHYECKOTO COCTaBa MOCEBA, YPOBHS IIOJOPOAHS IMOU-
Bbl, IIOTOJHBIX YCJIOBHH BEreTallMOHHOI'O MEPHOJa, 403 BHOCHUMBIX a30THBIX U
IPYTHX BHJIOB MHHEPAJIBbHBIX yAOOPEHUH.

Ha ocHOBaHUHU pe3ynIbTAaTOB MOJEBHIX ONBITOB C Pa3JIMYHBIMU 3€PHOBBIMH
U NPONANIHBIMH KYJBTYpaMU BBEISIBICHO IOJIOXKHUTEIbHOE BIWsSHHE OMoOIperna-
paToB Ha YpOKaWHOCTh M KAa4eCTBO PACTEHHMEBOAYECKON NPOAYKIHUHU. YpoKaii-
HOCTb IIOJIEBBIX KYJIbTYp, KaK NpaBWIIO, BO3pacTaja IO CPaBHEHHIO ¢ (OHOM
0e3 00paboTku ceMmsH OuompenapaTaMu, IPU 3TOM JAEHCTBUE UX OMpPEIEAIOCh
MOYBEHHO-KIMMAaTHYECKUMH YCIOBUIMU. DPPekTUBHOCTH OmompenapaToB IO
BIMSHUIO Ha YPOXalHOCTh PAaCTEHHEBOAYECKOW MPOJYKIHH HKBUBAICHTHA
BHECEHHIO NOJA KyJIbTYpHI a30THOTO ynoOpenus B posax 30-40 xr/ra. OToT 3¢-
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($exT mposBIsAeTCS, NPEUMYIIECTBEHHO Ha (oHe 0e3 MCIOIb30BAaHHUSA a30THOTO
ynoOpeHus, mpH €T0 BHECEHUHU IOJIOXKHUTEIbHOE JeHcTBHE OHMOmpenapaToB 3a-
BHCHUT OT MOYBEHHBIX YCIOBUI M 00€CIEUYEHHOCTH PACTEHUH BIaroi.

Buomnpenaparsl paBHOIEHHO MHUHEpAJIbHBEIM a30THEIM yJOOPEHUSM BIUS-
0T Ha TI0Ka3aTelnW KadecTBa 3epHA. BEISABIEGHB 0COOCHHOCTH AEeHCTBUS
OuomnpenapaToB U MHUHEPAJIbHBIX YIOOpeHHH Ha (PHU3MOIOrO-arpOXUMHUYECKHE
napamMeTpsl, ONpeJeNsiolue HaKoIIeHHe Oelka B 3epHE, 3aKIvarliuecs B
HW3MEHEHHH TepepacnpeseeHuss a30Ta MEXAY 36pHOM H COTOMOH.

B pesyasrate 00paboTKM ceMmsH OmompemapaTaMH BO3pacTaeT HaKoILIe-
HHE a30Ta M JAPYTHX 30JbHBIX JJIEMEHTOB B YpPOXKae CEIbCKOXO035SHCTBEHHBIX
KyIbTyp, HPOUCXOJAINIEE B PEe3yIbTaTe €ro yBEIHMYCHHUS W B MEHbBIICH CTemeHNn
3a cYeT M3MEHEHHS KOHI[EHTpAIMU JIEMEHTOB HMUTAaHUS B OCHOBHON M mo6od-
HOM mponykuuu. buompenapaTsl MOBBIIIAIOT MCIOJIb30BAaHHE PACTEHUSMH a30-
Ta U3 MUHEPAJIBHBIX YI0OpEHUH.

Bo3pactanne HakomiIeHHs a30Ta B ypo’kae IPOHCXOAUT HE TONBKO 3a
CYeT a30Ta MOYBHl M BHOCHUMBIX a30THEIX yJoOpeHnH, HO U 3a c4eT OMoiornde-
CKOro a30Ta, (UKCHPOBAHHOTO AaCCONMATHUBHBIMH MHUKPOOpPTraHH3MaMH. ITO
HOATBEPHXKIAeTCsl JaHHBIMH HCCIEIOBAHHIA C HCIOJIB30BAaHHUEM CTAOMIBHOTO
uzotona °N, MO3BOIMBIINMHU BBISBHTH POIb Pa3siHUHBIX HCTOYHHKOB a30THOTO
NMUTaHUS B (GOPMHUPOBAHUHU ypOXKas M MCIOJIb30BAHUM PACTEHUAMH a30Ta yg00-
peHuif, OINEHHTh BO3MOJXKHBEIC pa3Mephl BOBIEUEHHS B arpoleHo3 Ouomormde-
CKOTr'0 a30Ta, (UKCHPOBAHHOTO acCCONUATHBHBIMH MHUKPOOPTaHU3MaMH IIpU 00-
paboTke ceMsiH OGmompemapaTamH.

Pacmupens! mpencTaBieHHs O TpaHCHOPMAIMH a30Ta MHHEPAIBHBIX
ynoOpeHuil ('°N)B CHCTeMe INOYBa-pacTeHHsS-aTMOcdepa IpH HHTPOAYKIUU B
arponeHo3 acCONMATHBHEIX MHUKPOOPTaHH3MOB.

buonpenapaTsl KOMIUIEKCHOTO IEHCTBHS, HapsiAy C YBEIHUYEHHEM ypO-
JKaWHOCTH, MOTYT CHMJKaTh HAKOIJIEHHWE PaJAMOaKTUBHOTO I€3Hs B pacTeHHe-
BOJYECKOW HPONYKIHH, NPHYEM IOJOXKUTEIbHOE HUX IeHCTBHE IPOSBIICTCS
npu OMHAPHOM MX COYETAHMU PA3IMUYHBIM NPEIApPaTOB.

[Tony4yeHHBIE SKCIEpUMEHTAJIbHBIE JAaHHBIE COCTABISIIOT Hay4dHylo 0asy
JUIsl MCIOJIb30BaHUs OHONpenapaToB KOMIUIEKCHOI'O JEHCTBUS B TEXHOJOTHIX
BO3JENBIBAHHS CEJIbCKOXO3AHCTBEHHBIX KyIbTYp, YTO SBIAETCS AOMOIHUTEIb-
HBIM K MHUHEPANbHBIM yAOOPEHUSAM HCTOYHHKOM a30Ta.

Hcnonp3oBaHue B 3eMIEACIHH NMOJOXKUTENbHOro 3ddexra B3aumomaeiict-
BHSI MHKPOOPTAaHHU3MOB M PACTEHUH HMMEET HE TOIbKO 3KOHOMHYECKOE, HO U
9KOJIOTHYECKOE 3HA4UCHHE, HAIPABICHHOE Ha PAalMOHAIBHOE HPHPOIOIOIB30-
BaHMUE.
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OTuér

0 TpUMEeHeHUW OuomnpenapaToB arpodus, MH30pUH, (raBoOAKTepUH Ha
kaptodene copra Hesckuit B 2009 rony.

MecTo npoBeaeHud onbita. ONBITE TPOBOAUIN B FOXKHOW YacTU ['aTUMHCKOTO
paiiona Jlenunrpaackoir oOnactu (camoBomueckuit MaccuB Hosunka). [lousa
cyrnuaucTtas. [lpenmiecTBeHHUK map, 3aHATHIA TpaBou. Ilepen mocaakoi BHeECTH
HaBo3 KPC (6 xr/kB.m), a mouBy mepekomanu. Kaprodenp mocamunu 24 mas Ha
rpsiabl mupuHOM 1 M B 2 psiaka. PacctosiHue Mexay pacTeHusiMu B psiake 40 cMm.

Meroanka oOpaboTku kiayOued kaprodeins. [ias oOpabOTKM HCHOIB30BAIU
npenapaTbl Ha TOpQsHON ocHOBe, mpenoctaBieHHble Kommuuckum DIIIIT «Dxocy.
Kny6uu xaptodens mnorpyxamu ©Ha 30 wmuayt B 1% paboumit pactBOp
ouomnpemapatoB (100 r va 10 1 Boxbl). B oqHOM M3 BapmaHTOB mpemapaThl CMEIIAIH
B paBHOM mpomopiuu, 3arem ux pactBopuid B 10 1 Boabl. [lomyuuncs 3-x %
pabounii pactBop. B KoHTpose ki1yOHU 3amMauuBajId B BOJE.

HaOntonenusa. B kaxaoMm BapuaHTe IJIOMIAJb OMBITHOTO yYacTKa paBHAJIACDH
20 xB. M (2 moBTopHOcTU 10 50 pacTenuii). OTMedann xapakTep pa3BUTHS pacTCHUH,
BBICOTY PACTE€HUM, MOPaAXKEHHOCTh (PUTOPTOPO, KOHEI] BEreTalluu PACTEHUM.

BuzyanbHO OTMETHIIH, UTO B BapuaHTe ¢ (p1aBOOAKTEPUHOM U B BapuaHTe, TJIe
KIIyOHH 00paboTanum CMechl0 OHOIpenapaToB, PacTeHHsS pa3BuUBaIUCh aydmie. 1o
¢da3pl OyTOHM3aMU OHU Ha S5-7 CM MPEBBIIIANHA BBICOTY pacTeHUM, 00pabOTaHHBIX
MHU30pUHOM M arpodmioM; Ha 8-10 cm ObUIM BBINIE, YeM B KOHTpoJje. PacteHus B
KOHTpPOJIE  SIBHO  yCTyHaJlu B  pa3BUTHIO  KapTodento, 00pabOTaHHOMY
Oouomnpenaparamu. B KOHTposie BU3yallbHO OTMETHJIM OOJIbLIEE MOPAXKEHUE PACTCHUM
butodTopo3om.

botBy kaprodens ckocunu 22 aBrycta. Kaprodens Boikomanu 29 aBrycra.

Cpennsist ypoxxaitHoCTh KapTodess o BapruaHTaM OINbITa TOKa3aHa B TaOIMIIE.

Tabnuua

YpoxalHOCTh W TIpuOaBKa ypoxas KapTodels Mo BapuaHTaM OIbITa

BapuanT onsiTa Pacxon Cpennss [ToBbIlICHUE
npermnapara YPOXKAaNHOCTh YPOKANHOCTH
Ha 7 Kr [0  BapuaH- /ra %
KIIyOHEH, T | TaM OIBITa,
/ra
1. Arpoduin, 1% 100 171,0 17,0 11,0
2. Mu3zopus, 1% 100 175,0 19,0 12,3
3. ®dnaBobakTepun, 1% 100 210,0 56,0 36,3
4.CMmech nipenapatoB,3% 300 229,0 75,0 48,7
5. Kontpons (Boaa) : 154,0
Benywmit  cnenuanudct  oTAesNia  3allUTHI aCTEHUM unnaia OI'Y

«Poccenbxo3ueHTp» 1o JleHuHrpaackoi obnactu opoxotoB C.A.




