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4. IlepedeHb padoOT, rOTOBAIIMXCH K U3IaHUIO B IOMOIIb
(epmepy:

1. YuebHoe PyxoBoactBOo miisi camooOpazoBaHus: «OpoOIIeHHE Kak
TJIABHBIA DJIEMEHT AS(PQPEKTHBHOTO PEryJIHpPOBaHUS (PAKTOPOB >KU3HU
pacTeHun».

2. IloaroroBka OpoOIIaEMOro y4acTka K BEreTallMOHHOMY IIOJIUBY M
opraHu3aiys BoA0COeperamnieii BHyTpUX03IiMCTBEHHON OPOCUTEIIbHON
CUCTEMBI.

3. HpI/IMeHCHI/IC YIYYIICHHBIX 3JICMCHTOB TCXHUKH W TCEXHOJIOTHU
I10JIMBaA I10 60p03naM M HAITyCKOM I10 3apCryJIMpOBaHHBLIM I10JIOCaM.

4. IlpumeHeHHE YIYULIEHHBIX arpOTEXHUYECKUX MEpONPUATUH IS
MOBBIIICHUS IIJIOJOPOAUS IOYBBI U IPOAYKTUBHOCTH BOJBI IIyTEM
MYJIBYMPOBAHUS MEXKIYPAIUN.

5. YnobpurenbHOE OpOIIEHHWE TIOCPEJCTBOM BHECEHUS KHAKUX
MUHEPAIBHBIX YI0OpEHH ¢ TOTMBHOM BOJOM ((epTurarus).

6. Kak ompenenuth naTy O4YepelHOro MOJMBA M pPaccuuTaTb HOPMY
BETETAllMOHHOTO OPOIICHHUS B ITOJIEBBIX YCIOBUSX.

7. IlpuMeHeHHMEe  NPOCTEMIIMX  BOAOMEPHBIX  COOPYXKEHUH W
TEXHUYECKUX CPEICTB HOPMHPOBAaHHOTO BOJOPACIPENCICHUS JUIs
PalMOHAIBHOI'O UCIIOJIb30BaHUS BObI HA OPOLICHUE.

8. TexHomorus MNPUMCHCHUA PCKHMa BCTCTALIMOHHLIX ITOJIMBOB IIPU
BO3CJIbIBAaHU N CEIbCKOXO03ICTBEHHBIX KYJIbTYP.

9. IlpumeHeHHs MOANOYBEHHOI'O OpOIICHHE Ha (JOHE OCYIIUTENHHO —
YBIJIQKHUTEIIBHOTO TOPU30HTAIBHOTO ApeHaXka (CyOuppuramms)

10. Cucrema kamenbHoro opomenus (CKO) ¢pykrtoBoro cama u
BUHOTPaTHUKA
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KOJUIeKTOp (6) OTKynma depe3 pacTBOpoBbillycku (7) momaercs B
OPOCHUTEIb ¥ CMEIINBACTCS C BOJIOM.

Pacxom q pactBOopa  JO3UpPYIOIIMM  YCTPOWCTBOM  Ha
OpOIIaeMBbIi YU4aCTOK, MOXHO OMPEICIUTh 1Mo Gopmyie 1:

q =M. x Qopoc/ Cy) : M, n/cex, (1)

rae M; - 1o3a BHeCEHHS TYKOB, KI/Ta, HallpuMep, 25 Kr/ra 11.B;
Qopoc - pacxon BpeMeHHOTO opocurens, 90 i/cex;
C, - KOHIICHTpALS MATOYHOTO PacTBopa, paBHas 100 Kr/m’;
M — nonuBHas HopMa = 650 M°/ra.

B nannom mpumepe pacxon 103UPYIOIIEro yCTPOHCTBA
orpenenuTces no Gopmye 2:

0 = (25 x 90/100): 650 = 0,035 n/cex,  (2)

[Tomyuennslii  pacxonx cinoxHbIX ynobpennit 0,035 1n/c
COOTBETCTBYET KOHIICHTPAIIMHM B OPOCHUTEIbHOM Boje 1,95 mr/m.

PaBHOMEPHOCTH  CMEIIMBAaHMSA  IUTATEJIBHBIX  BELIECTB B
MIOJIMBHOM TOKE BOJIbI, MPOMIEAIIEH IO BPEMEHHOMY OPOCHUTEINIO,
BbIcOKas. Ha paccrostnum 8,5 M OT MecTa 103MpOBaHMS NMUTATEIBHBIN
pacTBOp MOJHOCTHIO CMEIIUBAETCS C OPOCUTEIBLHON BOJIOM.
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OKBpbIpruI3cKuii HAY4YHO — HCCJIEJ0BATeIbCKHIl HHCTUTYT HPPHUTalluH

Hauoiiuenko Ausiekcanap OnydpueBHY, KaHIWIAT TEXHUYECKUX HayK,
CTapUIMi Hay4YHBIH COTPYAHMK, 3aBEIYIOIINNA JJabopaTopueil OpoleHUs U
IIOYBEHHO — DJPO3MOHHBIX MCCIEAOBAHUMN, CIEHUATUCT IO MEIHOPALHU
OpOLIAEMOT0 3eMJIEIENS, PEKYJIBTUBALIMM U OXPAHE 3EMEIIb.

ArtakaHoB AMaHxko01 KamaHcapueBHMY, KaHIUIAT TEXHUYECKHX HaYK,
3aMEeCTHTENb JUPEKTOpa 10 Hay4yHOH paboTe, CHEHUAIUCT IO

OpOIIAEMOMY 3EMIICIICITHIO.

Yno0pureabHOE OpOLIEHHE NOCPEACTBOM BHECEHHS KUAKHX
MHHEPAJIbHBIX YA00peHHii ¢ MOJIMBHOM BO1OH ((pepTHranms)

Kommnbrotepnslit mu3aitn u opopmienue:  Anexcannp Hamoituenko
AMaHx01 ATakaHOB

®opmar 60 x 84 1/16. YcnoHslid 00beM 1,4 1m.i1.

Bymara tunorpadudeckas Boicmero kadectsa. [leaats PU30.
Tupax 100 k3.

W3narensctBo [IK «Ilepennerunky r. bumikek
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e, HO MPEIBAPUTENIHHO PACTBOPEHHBIX B BOJE (PKUIKUX) U BHECEHHBIX B
MOJIMBHOM TOK BOJIbI, UCIOJIb3yeMOW st monuBa ((epruranws). [Ipu
TakOM CIIOCOOE ¥ TEXHOJIOTMHM (EepTUTrallud yKa3aHHbIE BBIIE
PYMOpa30pachIBAOIINE MAIIMHBI HEBO3MOXKHO MPUMECHUTH B XUMH3AIHH
CeITbCKOXO035IHICTBEHHOTO MIPOM3BOJICTBA o parroHaTbHOMY
WCTIOJIb30BAHUI0 MUHEPAJIbHBIX YIOOPECHUH B XUMHUYECKOW METHOPALUU
nouB. OcoOEHHO 3TO HETaTUBHO CKa3bIBAeTCSl HAa MEJIKO(EepMEPCKUX
yYacTKaxX, TJ€ MEXaHW3MPOBAHHOE JOXKIEBAHHE 3aTPYIHHUTEIBHO U
OCHOBHBEIM CIIOCOOOM OpOMICHHUA ABJIACTCA MOBCPXHOCTHOC - IMOJIMB IO
00po37aM 1 HAITyCKOM TI0JI0CaM.

EcrectBeHHO, dYTO It (EpPMEpPCKOTO BEIEHHUS OpOIIAeMOTo
3eMyIelieNns, TpeOyeTcsl CO3laHHE CICIUATBHBIX YCTPONCTB IS
BHECCHHUS Ha TmoJie XUAKUX yaoOpenui. Hamu paspaboraHo Takoe
YCTPOUCTBO (pHC.2) TPUMEHHWTEIBHO K MOBEPXHOCTHBIM CIoco0am
MOJINBA, OO0ECIIEYMBAIOIIEE ABTOMATHYECKYIO JIO3MPOBKY M BHECEHHE
KHUIKAX KOHIICHTPUPOBAHHBIX PACTBOPOB MHHEPAIBHBIX YI0OpEHUI
HCIMOCPCACTBCHHO B MHOJIMBHOU TOK BOALI BPEMCHHOI'O OPOCHUTCIIA.
YCTpOUCTBO ~ MOXKET 00€CHeUnTh PACXO/ MOJauyd MAaTOYHOTO PacTBOpa
ot 0,20 mo 1,0 i/c, 9TO COOTBETCTBYET 03¢ BHECeHUs OT 15 1o 530 xr/ra
JICHCTBYIOIIIETO BEIIECTBA CIIOKHBIX YI0OPEHUIA.

YCTpolCTBO 11 JTO3UPOBAHUS COCTOMT: M3 HAKOMHUTEIbHOMN
emkoctd (1) uIst MaTOYHBIX PACTBOPOB MHUHEPATBHBIX yIOOPEHUH,
MOTUIaBKOBOrO  go3aropa (2) ¢ kpaHom peryimaropoM (3) u
W3MEpPUTEIBHBIM IHUTKOM - Tabmo (4) TpaHCOPTHpYIOIIEro TpyOo-
npoBoaa (5) xomekTopa (6) CHaOKEHHOTO pacTBOPOBLIMycKamu (7).

B cooTBeTcTBUM C TEXHOJOTMYECKOW CXEMOW BHECEHUS JKUIKHE
MUHEpaJIbHbIE YI0OpEeHUs (TPUTOTOBIECHHBIE C IMOMOIIBI0 PACTBOPHOTO
y3na, (puc.l) [OCTaBISAIOTCS B 3aKPBITBIX ITUCTEpHaX (O0YKax)
MOOWJIBHBIM TPAaHCHOPTOM K IOJKOPMOYHOMY YCTPOMCTBY (puc.2),
CIIMBAIOTCS B HAKOMHUTEIbHY0 eMKOCTb (1) (W = 5 M°) ¢ mociIe Iy FoLiM
JO3UPOBAaHUEM PACTBOPOB BO BPEMEHHBIN OpOCUTEND (8).

YerpoiictBo paboTtaer cineayronum odpaszoM. [locie HamoaHeHUS
BPEMEHHOTO OpPOCHUTENS BOJOI0 OTKPHIBAIOT HA 3aJaHHBIA PacXo]] KpaH
(3) (mokazanme Ha Tabso 4 OTTapupOBaHHOE OOBEMHBIM CIIOCOOOM) U
pactBop u3 eMKocTu (1), yCTaHOBIEHHOW B T0JIOBE BPEMEHHOIO
OpOCHUTEISI, TIOCTYIIaeT 4Yepe3 TpaHCIopTUpyloumi Tpybomposoa (5) B
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BBIXJIOITHOM TpyOBbl TPaKTOpa WJIK KOMIIPECCOPA C LENIbI0 CO3JaHHsI BOCXO-
JSIIUX BUXPEBBIX MOTOKOB, CIOCOOCTBYIOUIMX MOAJEPKUBATh YAOOpEHUs
BO B3BCIICHHOM OYpJISIIEM COCTOSIHWM, YTO HEMHHYEMO TPHBOAHUT K
NoJHOMY X pactBopeHuto. IlepdopupoBanHbie TpyObl 3aKperieHbl K
MOABOSIICH MONMMATUIICHOBOM TpyoOe (3) wepe3 300 MM npyr OoT Apyra.
Huamerp mnoaBozsmieid Tpyosl - 50 mMm. KoHieBast yacth moaBoasiieit
TpyOBI KPEMUTCS Ha CIICUATLHON TIOICTaBKe K AHY Oaka (1).

CnuBHasg (BomocOOpHasl) MeTaJUIMYecKass WIM TOJIMATHIICHOBas
TpyOa (7), mpenHa3HA4YeHHas JJs yIaJCHHs [UIaMa, MPUBAPUBACTCS K
cTeHKe Oaka Ha ypoBHe ero AHa. Jlmamertp ciuBHOU TpyOsl - 50 mm. Ha
MOJIBOJISAIICH M CITMBHOM TpyOaxX yCcTaHABIMBAIOTCS KpaHBI (5 1 6).

[TepdpopupoBanusie TpyObI (6apbopatop - 4) 3aKkperjieHsl K AHY
O0aka Ha BbICOTe 250 MM (puc. 1). bak u ¢acoHHBle ero neranu
MOKPBIBAIOTCS OUTYMHBIM JIAKOM B J[BA CJIOS.

Pa3paboTtanHas cMecepacTBOpUTENbHAS YCTAHOBKA MOXET YCIIEIIHO
INPUMEHSTBCS Kak B MecTaX HPUTOTOBJICHUS MAaTOUYHBIX pPacTBOPOB
MUHEpPAIBHBIX yNOOpeHWH Ha ONWKHUX TONSIX C TOpSIMBIM = HX
UCIIOJIb30BaHUEM IIPU MMOBEPXHOCTHOM IOJIMBE M JOXKIEBAHUH, TaK U MPHU
LEHTPAJIU30BaHHOM  TMPUTOTOBJICHUM  IMHTATEIbHOIO  pacTBopa  C
nocjenyromei ero pa3Bo3Koil B IMCTepHE MJIs 3aJMBKU B E€MKOCTH-
HAKOMUTENH (pUC 2) WIK THAPONOAKOPMILNKHU J0XK/I€BAIbHBIX YCTAHOBOK.

3.3 YcrpoicTBO AU 103MPOBAHHOI0 BHECEHHSI MATOYHOI0 PacTBOpa
MUHEPAJTbHBIX Y100peHUii B MOJUBHOI TOK BOAbI OTKPHITOTO
KaHaJa.

Pemaromiee 3HaueHKE 1Sl OBBIIEHNUS YCBOSIEMOCTH PAaCTEHUSIMU
MUHEPAJBHBIX YJIOOpEeHUI HMeeT JOCTYyHHBIH CHocod U ypOBEHb
HCTOJIb30BaHUSI TEXHUYECKUX CPEJICTB U TEXHOJOIMH BHECEHHUS X IOJ
CEJIbCKOXO3SIICTBEHHBIE KYJIbTYpPbl. MI3BECTHBI MAIlIMHBI IPOMBILIIEHHOTO
nzrorosinenuss mapku PYM, KCA-3 wu 1p., KOTOpele [IOCTaTO4YHO
pPaBHOMEPHO CHOCOOHBI pa30packIBaTh HA TOJIE€ CyXHE TYKH YAOOpEHHMA
IPUMEHHUTEIBHO K TPaJULMOHHBIM IOBEPXHOCTHBIM CIOCO0aM I0JIMBa
(mo Gopo3nmaM, HaAMyCKOM IO Tojioce M 3arorieHueM). OnHako, Kak
YCTAHOBJIEHO MHCCIIEJJOBAHUSIMH, BHECEHHE CYXHX TYKOB yIOOpeHuil B
MOYBY HENOCTaTOYHO 3(PPEKTHBHO M PACTOUYHUTENHHO, KaK BHECCHHE HX

5
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TIPEMUMCIOBIIE ...ttt e e eaeas 6
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IMpeauciaosue

Cuctema BefeHUs: (EPMEPCKOTO XO3SHUCTBA — STO COBOKYITHOCTH
arpoTeXHUYECKNX M OPraHM3aIlMOHHO — XO3SIIICTBEHHBIX MEPOMPHITHIA,
HAIpaBJICHHBIX Ha TMIOBBIIIEHUE IUIOJOPOJAUS MOYBBl M YPOKaWHOCTU
CEJIbCKOXO3SIMCTBEHHBIX ~ KYNBTYp. B arporexHuueckoM KOMILIEKCe
IJIABEHCTBYIOIIEE MECTO 3aHMMaeT IPaBUIbHOE OpOILICHHE, a B
OpPraHM3aIlOHHO — XO3SHCTBEHHOM — 3HAHUE U OMBIT PAIOHATBHOTO
BEJICHUSI Ha II0JIE BOJOCOEpEramlluX HPPUTallMOHHO-arpOTEXHUYECKUX
TEXHOJIOTHUM.

OnbIT MOKa3bIBAaET, UYTO OOJBIIMHCTBO (epMEPOB, MPHUIICAIINX B
CEJIbCKOE XO34HCTBO M3 JIPYTHMX oOnacTel AedaTeIbHOCTH, He UMesl CBOei
MoYBOOOpa0daTHIBAIOICH  TEXHUKH M JOCTATOYHBIX  3HAHWHA  TIO
OpOIlIaeMOMY 3eMIIe[IeNINI0, CHCTEMaTHYeCcKd He  COONIomaoT
pEKOMEHAyeMble HOPMBI M CPOKH IIOJIMBOB, HEMPABUJIBHO MOJAOUPAIOT
TEXHHUKY TOJIUBA, HE YUYHUTHIBAs €€ OCOOEHHOCTU M YCJIOBUS KOHKPETHBIX
noJiel, a TaK JK€ HENpPaBUIbHO BEAYT OJKCIUIyaTallMI0 OPOCUTENIbHBIX
CHUCTEM — BCE 3TO BMECTE B3SITOE, MPUBOJUT K JIerpajaliu 3eMenb. Tak,
HampuMep, IpHU Hape3Ke MOJUBHBIX O00p037 € OOJBIIMMH YKJIOHAMHU —
HaOI0IaeTCsl TOBBIIICHHBIN COPOC BOJBI, C BEIHOCOM TBEPJOTO CTOKA U
MUTATEIBHBIX 3JIEMEHTOB, ITOJIMBHBIE OOPO3/bI Pa3MBIBAIOTCS, TIPOUCXOUT
HE KAYEeCTBEHHBIN IMOJMB, YTO MPUBOAUT K AUCKPETUTAIMH JAaHHOTO
cnoco0a nosmBa. Mnu, npyroit npumep, oporieHrue O0IbITUMHU TOJIUBHBIMU
HOpPMaMH, OCOOCHHO B YCIOBHSX OJHM3KOTO 3ajeraHusi TPYHTOBBIX BOJ,
NPUBOJUT K HEIOMyCTUMOMY TMOIBEMY UX, 3a00jauuBasi W 3acolsis
opolllaeMble MacCUBBHL. B manmpHeiilneM, MCHOIb30BaHHE TAKUX MAacCHBOB,
CTaHOBUTCSI HU3KOPEHTAOCTHHBIM.

Ucxons u3 ycnouii BogocOepexkeHus, [Ipoekt mo YiydrieHuto
IIponyktuBHOCTM BoOxabsl Ha ypoBHE IO, MO CBOEH HICOJIOTMM U
coJiep’KaHuIo, Haubosee OJIM30K HHTEpecaM 3eMIIeIeNblaM M0 UX yCHIIUSAM
ymeno U 3(h(EKTHBHO BECTH CBOE XO3SHUCTBO: COXPAHUTh WM TOBBICUTH
IJIOJIOPOJIME 3€MJIHM, MOJHOCTHIO BOAOOOECIEUUTHh OpOIIAeMbIe 3€MIIH, a
Takke obecneunTh ceds M TOpOXKaH MPOAYKTaMU MHTaHHUA. Takum
oOpazomM, HacTosIas cepus opornrop «B momoies hpepmepy», CTaBUT CBOECH
[eNTbI0 — TOMOYb epMmepaM PecryOnuky B OCBOSHUHM HAYaIbHBIX 3HAHHIA
U MPaKTUYECKOro MPUMEHEHHs] Ha CBOEM II0JIE PaI[MOHAJIbHOTO BEIEHUS
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JlocTaBJICHHBI Ha IIOJIE MATOYHBIM pacTBOpP B JO3UPOBAHHOM
KOJIMYECTBE TOJACTCA B PACHPEICIUTENBHYI0 HMPPUTALMOHHYIO CETh
CaMOTEKOM C HCIIOJB30BAaHUEM YCTPOMCTBA [UIsl BHECEHUS JKUIKUX
ya0OpeHui B TOJIMBHOM TOK BOJIBI.

3.2 KoHCTpyKUHUsl eMKOCTH JJISl IPUTOTOBJICHUSA KUIKUX YA00peHuit

JUIs TpUTOTOBJIECHUS MHMTATENFHOIO PAacTBOpPa W3 MHHEPAIbHBIX
ynoOpeHuii (CyXuMX TYKOB) B <JIOMAIlHUX» YCIOBUSIX C IEJbIO
UCMOJIb30BaHUS UX B (hepTUranuum HaMu pazpaOoTaHa M HpeIJlaraercst K
MTOBCEMECTHOMY BHEJPEHHUIO B (DEPMEPCKUX XO3SHCTBAX YHHBEpCAIbHAs
KOHCTPYKILIMS PacTBOPHOIO y3ja. YCTaHOBKA IMPOCTa B M3TOTOBJICHUU U
Ha/le)kHa B pabore. Ee MOTyT HM3roTOBHTH B MECTHBIX (DepMepcKHux
MacTepCKUX, He Mpuderas K 3aBOJICKOMY CO3JaHHIO.

YHUBEpCAIBHOCTh  YCTAHOBKH  3aKJIIOYaeTcs B TOM, HTO
CMEIIMBAHUE CyXUX TYKOB U HUX OTCTOM BO3MOKHBI KaK C IMPUMEHEHHEM
HACOCHOTO 00OpyIOBaHMsA, TaK U BPYYHYIO - MexaHHuecku. Kpome Toro,
YCTaHOBKa oO0ecreYrBaeT HOPMHMPOBAHHYIO IOAa4Yy MPUTOTOBIECHHOIO
MUTATEIBHOTO PACTBOpA 3alaHHOM KOHIICHTpAanuu (MATOYHBIA PacTBOP)
KaKk B 3aKpbITyl0 MpPPUrallMOHHYIO CE€Tb, TaK M B  OTKpBIThIE
BOJIOTPAHCIIOPTUPYIOIINE BPEMEHHBIE OPOCHTENH (IIPU MOBEPXHOCTHOM
crioco0e MoJIuBa - MOJIUB 110 00PO3/1aM MIIM HAITyCKOM - 3aTOIJICHUEM).

Hwxe mnpuBOAWTCS KOHCTPYKIUS E€MKOCTH TIO TPHUTOTOBJICHUIO
KHUJIKAX yHOOpeHHH Al UCHOJb30BaHUS MX B (PepTHraluu, CyIIHOCTb
KOTOpOM XapakTepusyeTcs cieayomum (cM. puc. 1).

bak (1) mnpencraBiasier coOOH MPSMOYTOJbHYIO €MKOCTh C
OPUEHTHUPOBOUHBIMH pa3Mepamu cTopoH 2x2x1,5 M. CreHku Oaka
CBapUBAIOTCS M3 JIMCTOBOIO jkeje3a TommuuHOW 2...3 MM. C HapyXHOMH
CTOPOHBI CTEHKH YCWJIMBAIOTCS pedpaMu skecTKOCTH (2) u3 yroska (60x60
i 45x45 MM)

bapOopatop (4) wu3roraBnMBaeTcs U3 IOJUATUICHOBBIX TPyO
JIMaMeTpOM 25 MM C OTBEPCTHAMU B 2 MM, IPOCBEPJICHHBIMHU CHU3Y TPYObI
B JBa pAga B IIaXMAaTHOM TIOPAJKE C PACCTOSHUSMH MEXKIY
otBepcTusiMH B psagy uepes 100 wmm. bapboparop mpennazHaueH
IUTSL TIPOITYCKa TIO/ JaBJICHUEM TOKa BOJBI MJIM CXKATOTO  BO3IyXa  OT
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BCACBIBACTCSI HACOCOM M3 BEPXHEH 4acTH 0aka M IMepeKauyuBaeTCs B TOT JKe
0aK, HO TOJILKO CHU3Y Yepe3 bapOopaTop.

[IpuroroBUTh MaTOYHBIM PACTBOP MOXKHO, HCIIOJIB3Yys JEUCTBUE
ckaroro Bo3ayxa. Co3zaTh JaBJIEHHE C)KATOTO BO3AyXa B CHUCTEME
BO3MOXKHO IpU TOMOIIM KOMIIpeccopa WM, YTO emie mpouie (mpu
OTCYTCTBUM  3JIEKTPOSHEPrHMM) - 4Yepe3 BBIXJONHYIO TpyOy OT
paboratomero Tpaktopa. Ilpm >TOM MaTOuHBIM pacTBOp Oyner
JOTIOJIHATENBHO  HACBHIIIEH, IIOJIE3HBIMU  JUIsl  PACTEHUHM, Tra3aMu
YIJIEKUCIIOTHI.

Ecin MarouHbli pacTBOp TOTOBUTCA HENOCPEICTBEHHO Ha
OpOLIaEMOM I10JIE, TO €T0 Cpa3y U3 PaCTBOPHOM €MKOCTH (IIOCIIE OTCTOS)
J03UPOBAaHO BHOCAT B OPOCUTEIbHYIO BOAYy M  oOoraiieHHas
MUTATEbHBIMU AJIEMEHTAMU BOJA MOAAETCA B MOJMBHBIE O0OPO3bI WIH
HaIyCKOM Ha noJiocsl. [Ipu 3TOM pacTBOpHas €MKOCTb JONOJIHUTEIBHO
YKOMILIEKTOBBIBAETCSl IMOIUIABKOBBIM J103aTOpoM (puc. 2). B cayuasx
LEHTPAJIN30BaHHOIO IPUIOTOBJIEHUS TOTOBBII MAaTOYHBIA pPacTBOpP Ha
OOBEKT OpOIIEHUS JOCTABISETCS B aBTOLUCTEPHE U CJIMBAEeTCS B
CIELUANBbHYI0 eMKOCTh-HaKONUTENb 1 (pHc. 2), pacnooKeHHbIM BOIU3U
C BPEMEHHBIM OPOCUTEJIEM.

L HC

Puc. 2 Cxema ycTpoiicTBa MOIUIABKOBOTO 103aTOpa JJIsl BHECEHUS JKUIKUX
MUHEPAJIBHBIX YI0OPEHH B ITOJIMBHON IOTOK BPEMEHHOI'O OPOCUTENS
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CeNTbCKOXO035ICTBEHHBIX padoT, 3(h)(h)eKTUBHOTO HCIOJIB30BAHUS BOJHBIX U
3eMeNbHBIX PECypCOB, CHOCOOCTBYIOLIMX YJIYYIIEHUIO COLUAIBLHOIO
YPOBHSI CEIHCKOTO HACEIICHUSI.
PexomeHnnanuu HamucaHbl Ha OCHOBE MaTepHalloB MHOT'OJIETHHX
MOJIEBBIX U JIabopaTopHBIX uccienoBannii Keiprez. HUM uppurarum.
Bpourtopsl pactipoctpansitorcs cpean pepMepoB — 6ecnIaTHO.

Baumu 3aMeyaHusi U NpeJIOKeHUS N0 COTEPKAHUIO OPOLIIOPHI,
HANpaBJsTe N0 aapecy:
720040, r. bumkek, yJi. TokronaauneBa 4a, Koeiprois. HUM uppuranuu
Tes. 996 312 54 11 65/ 54 11 71; daxc: 996 312 54 09 75
E-mail: kniiir@mail.ru., kulov@elcat.kg
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Yno0purenbHOe OpOLICHHE, YPOKAH CEIbCKOXO03HCTBEHHBIX
KYJbTYP U TeXHHYECKHe CPeIcCTBAa NPUTOTOBJIEHUS KUIKUX
MHHEPAJTbHBIX Y100peHn .

1. Yo0purenbHoe opouieHune
1.1 OOocHoBanue 3P (PEeKTUBHOCTH YI0OPHUTEIBHOI0 OPOLICHUS

HccrnenoBanusi mokasand, 4TO BBICOKHE YpOXKaW Ha OpOLIa€MBIX
3eMJISIX, TIPH CO3/IaHUM ONTHUMAJIBHBIX BJIAro3anacoB B MOYBE, MOXKHO
JOCTHYb ITyT€M IMOBBIIICHUSI 3((EKTUBHOCTH BHOCHUMBIX YIOOpEHUH,
XUMHUYECKMX  MEJIHMOPAHTOB,  SAOXMMUKATOB M TepOHUIMJIOB.
D¢ dexkTnBHOCT, BHOCUMBIX ynoOpenuit (azor, Qocdop, Kanmii) u
SAOXMMHKATOB 3HAUUTENLHO MOBBIIIAETCS 3a CUET MPUMEHEHHs HUX B
KHUJIKOM COCTOSHHH, IIyTEM COBMEIICHHS TEXHOJIOTHH IIOJIUBA C
OJTHOBPEMEHHBIM BHeceHUEeM ynoOpeHuid. Kak mpu MOBEpXHOCTHBIX
crioco0ax IOJIMBa, TaK W MPH J0KICBAaHUH, TEXHUKA BHECECHHS YKUIKUX
yI0OpeHHil CyIIECTBEHHO CHI)KAeT HENpPOIyKTHBHbIE UX HOTEpU (3a
CYeT IIOJHOM  yCBOSIEMOCTM  pacTeHUsIMH) U OOecrednBaeT
NPaKTUYECKYI0 BO3MOXKHOCTb BHEJPEHUS Ha (hepMEpPCKUX XO3sHCTBaX,
WHTCHCUBHOW TEXHOJIOTUM BO3JCIIBIBAHUS  CEIBCKOXO3SHCTBEHHBIX
KYJIbTYp, MOBBIIIEHUE IMJIOJOPOJUS 3€Melb U MPOMYKTUBHOCTH BOJBI.
Otcrona, crioco® BHECeHWs KHAKHX yaoOpenuid (asora, docdopa,
KaJIus, MHKPOAJIEMEHTOB), TepOMIUIOB M SIOXMMUKATOB IOJTYYMII
Ha3BaHHUE — (epTUTraIys, a COBMEIICHNE OTepaluii moirBa (OpOIICHHE
C BHECEHHEM yNoOpeHHi) B CHIIy MX KOMIUIEKCHOTO BO3ZECHCTBUS Ha
NOYBEHHbIE  MPOIECCHl, MOJIYYHJ  Ha3BaHHWE  YIOOPUTEIHLHOTO
OpOLIECHHUS.

Bonpocsl ycremHoro mepexona K HMHTEHCHBHOM TEXHOJIOTHUH
BO3/I€TIbIBAHUS  CEIbCKOXO3SIMCTBEHHBIX KYJIBTYp, HE MOIYT OBITh
peIIeHbl TOJNBKO 3a CYET OJHOro (hakTopa — YNpaBJICHUE IUIIEBHIM
PEKUMOM IOYBBI, T.K. KpPOME IHUTAHUSA, PACTEHUSM OJIHOBPEMEHHO
Tpedyercss eme BOAa, BO3AYX W Temio. lloaToMy mocCTaBieHHAS
npobjaemMa JOJDKHA PpEelIaTbCsi IyTeM MCCIEOBAHMN  KOMIUIEKCa
HEepa3pbIBHO CBS3aHHBIX OCHOBHBIX (DAaKTOPOB JKM3HM pPACTCHUH —
BOJIHOTO, BO3JYIIHONO U THIIEBOIO PEXUMOB INO4YBBL. Ilpum 3TOM

17

1 (cm. puc.l) 3arpyxkaercss TpeOyeMbIM COCTABOM CYXHX MHUHEPATBHBIX
yno0peHuid. 3ateM uepe3 NoJBoAILYI0 TpyOy (3) moaaercs moJi HaropoM
BoJa (MIpH 3aKPBITBIX KpaHax 6 M 7) K mephOpUPOBAHHBIM Pa3BOISIINM
TpyOam 4 (6apboparop), KOTOpasi CO3AaeT BOCXOSAIINE BUXPEBbIC MTOTOKH,
CTIIOCOOCTBYIOIIHE TOAEPKUBATH BO B3BEIICHHOM OYypIISIEM COCTOSHUHU
y100peHHs, KOTOPbIE MOJHOCTBIO PAaCTBOPSAIOTCS B MPOLECCE 3aMOTHEHUS
0aka BOJION MJIM 3aMKHYTOH €€ IIUPKYJISALNH.

Puc. 1. O6mmii Biy Oaka Jutst pacTBOPEHUS MUHEPATbHBIX
ynoOpeHui

1- Bak 2x2x1,5 M 13 JIMCTOBOI'O JKeJie3a TOIMHOM 2...3 MM (MOXKHO U3 XKeJIe300eTOHA);

2- Pebpa xectkocty; 3 - INomsomsmas tpy6a 0 50 MM juisi HarHeTaHWs CKAaTOro BO3yXa OT
KoMIpeccopa (BBIXJIOITHOM TpyObl TpakTopa) win Boapl; 4 - BapOoparop s pactBopeHus
yIoOpeHnii U3 TONMMATHIICHOBBIX TpyO @ 32 MM, nepdOpHUpOBAaHHBIX C HIDKHEH CTOPOHBI,
nmuametp rnepdopanuu 3 MM, ¢ marom 100 mm; 5- Kpan; 6 - [lInakocimBras TpyOa ¢ KpaHOM;
7 - PactBOpOciBHas TpyOa; 8 — YTONOK.

Cxema mepeMelIMBaHUsI M PAaCTBOPEHUS yIOOpPEHUI MOXKET ObITh
3aK0JIbIIOBaHHOM. [IpH 3TOM cxemMe eMKOCTh 3arpyxaeTcsi yA0OpeHUsIMU U
3aloJIHIETCS BOJOIO. 3aTeM BKiItoyaeTcd Hacoc «Kama» wnmm 2K-6,
paboTamImMii B KOJBIIEBOM KPYrooOopoTe, T.€. JKHIKHH COCTaB
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CTIETIOCTh, KaK C TOYKW 3PEHHS 3aTpar yAOOpeHH Ha €AMHUILY MPHPOCTa
ypoxkasi, TaK U C TOYKH 3pEHHUs 3aTpaT HAa MPUOOPETEHHE U BHECEHHE
yaoOpeHui.

Kykypy3a Ha 3epHo. HaubGonee > dexktuBHOM, 11s1 KyKypy3bl Ha
3epHO, CJIeIyeT CYUTaTh 103y B KommdecTBe NsoPsoKso kr/ra n.B.,
BHOCUMYIO C TpeMs TMOJKOPMOYHBIMU TONMBaMU (TIOJIMBHAs HOpMa
600...800 M’/ra) B TepHOI: IMeEpel MEPBHIM BETCTALHMOHHBIM IOJTHBOM,
BBIMETBIBAHUSI METEJIIOK M MOJOYHOBOCKOBOH cmenoctu. Ha BapuanTe ¢
depruranueit ypoxkai 3epHa mossimaercs ¢ 55 1/ra 1o 73 n/ra. Kpome Toro,
MPOUCXOJUT YIYYIIEHUE KadyecTBa 3€pHA - YBEIWYHBACTCS COJAEp KaHUE
oenmka ¢ 13,2 no 14,1% u crekmoBUAHOCTH ¢ 32 10 58% IO CpaBHEHHUIO C
OOBIYHBIMH TTOJTMBAMH.

Homumopsl. Ha nomuumopax, npu ¢eprurauuu ¢  JABYMs
MOJKOPMOYHBIMU TOJMBAaMU B TMEpPUOJ IBETEHHS U IJI0J000pa30BaHUA
Haunbonee 3¢dexkTuBHBI BapuaHThl ¢ AA- ammuauHoi cenutpoit (N Kr/ra
n.B.), Hb - Hutpodocom (N4oP4 Kr/ra 1.B.) B COBMECTHBIM BHECEHHEM
Hutpodoca ¢ xjopucteiM kKammemM — Hd + Xk (NaoPsoKyap). TIpu Taxom
MUIIEBOM PEXHUME ypoXKad MOMHUIOp Kojiebsnercss B mpeaenax 524...596
i/ra. [lpubaBka ypoxkast Ha 3THX BapHaHTaX COCTaBWJIa COOTBETCTBEHHO
85, 149 u 157 w/ra, T.e. ypoxkail MOBBICWIJICS COOTBETCTBEHHO Ha 16,2; 25,3
u 26,3% 1o CpaBHEHUIO C KOHTpOJEM, TJe YJIOOpEHHUS BHOCHUIHCH
OOBIUHBIM cTIOCOOOM B cyXoM cocTtosiHuu. Kpome Toro, B mopsake
OIBITHOTO MHTEPECa, BBIABICHO, YTO OT BHECEHHUS C BOAOH TOJBKO Kasus
ypoxail momugop nossimanca Ha 41,4 w/ra unu Ha 8,6%, a OT BHECEHHUS
TONBKO (pocdopa - ypoxaii moBbicuics Ha 53,6 1/ra wnu Ha 10,9%.

3 TexHoJIOTUS ¥ TEXHHKA MPUTOTOBJIEHHUS KHIKHX MHUHEPATbHbBIX
yao0pennii

3.1 TexHoJIOrHsI NPUTOTOBJICHUSI MATOYHOI0 PACTBOPA
MHUHEPAJLHBIX YyI100peHni

IIpurotoBneHue u3 TIpPaHYJOMETPUYECKMX TYKOB MaTO4YHOIO
pacTBopa ynoOpeHHH C 3aJaHHOW KOHIIEHTpALUEH OCYIIECTBISETCS C
MOMOINBI0  PAaCTBOPHOW  YCTAHOBKH, TPEACTABIAIOMIEH U3  cels
METAJTMYECKYIO WM HKeJIe300€TOHHYIO eMKOCTh (6ak). It 3TOoro eMKocTh
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BOJIHOMY peXHMY, O€3yCIIOBHO, SBISIOLIEMYCS TIJIaBHBIM, HO HE
€IMHCTBEHHBIM (DAaKTOPOM IUIOJOPOJUS. IMOYBBI, OTBOJUTCSA IIEPBOE
mecto. OH CIy)XHT OCHOBOW Ui (OPMUPOBAHHS TEIUIOBOTO U
IUIIEBOIO PEXUMOB IMOUYBbl. Boja okas3biBaeT NpsMOe BIMSHHE Ha
pacTBOPUMOCTh TBEpIOW (a3l MakKpo — W  MHKPOIIEMEHTOB,
HaXOJAIIMXCS B CAaMOH MOYBE U yA0OpPEHUSX, a TAKXKE BO3/IEHCTBYET Ha
BCIO TIOYBEHHYIO (payHy IpH a3pOOHBIX U aHaPOOHBIX MPOIIECCaXx.

OKCHIEpUMEHTBI IOKa3ajd, YTO IPOLYKTUBHOCTH OPOCHUTEIbHOU
BOJIbI 3aMETHO BO3pACTaeT MPHU HANpPaBICHHOM €€ UCIOJIb30BAaHUU IS
IIPUTOTOBJICHUSI IUTATEIIBHOTO pacTBOpa BHE IIOYBEHHOM Cpenbl ¢
MOCJIEAYIOIUM BHECEHUEM €T0 C MIOMOIIBIO THAPONOIKOPMIIUKOB (TIpU
JOXK/IEBAaHUM) MM C MOMOILBIO JIO3UPYIOIIEro YCTPOHCTBA — MpH
MOBEPXHOCTHBIX CIlocOo0ax MojuBa. B cBs3M ¢ TeM, UTO pPaCTEHUIO
Hy’)KHa HE 4YHCTas BOJA, a OPOCUTENIbHAs BOJA, HACBIIEHHAs
NUTATeIbHBIMU  BEILECTBAMH, IE€pepaclpesielieHie U Iojadya ee
HEMOCPEJCTBEHHO B Cpely OOMTaHUS 3TUX pACTeHUH, OTKPHIBAeT
CYILLIECTBEHHbIE TEPCHEKTUBbI Mepes YIOOPUTEIbHBIMU IOJUBAMU
CEJIbCKOXO35IICTBEHHBIX KYJIBTYDP.

B opomaemom  3emnenenuu  KbIpreiscraHa,  Hapsgy — C
UPPUTallMOHHBIMU NPoOJIeMaMH, BCE 3HAUUMO 000CTPSIFOTCS BOIPOCHI U
9KOJIOTMYECKOI0 COOTHOUIEHMSI KOMILJIEKCA MPUPOJHBIX YCJIOBHMA
OKpyKaroleun cpenbl c npeobOpasyroiieit XO3SIMCTBEHHOMN
JeSITeTIbHOCTRIO YelloBeKa. TakK, BHECEHHE MUHEPAIBHBIX YI0OpEHU B
BUAE€ Cyxux TykoB Ha 40% cHmwkaercs KodpduuueHt ux
IPOAYKTHUBHOIO HCIIOJIb30BaHUA pacTeHusiMu. [Ipu 3ToMm, 3a cuer
3HAUUTENIBHON JIOJIM TIOTEPb, KOTOpash YXOOUT Ha IIOBBIIICHHE
KOHIICHTPAllMd IOYBEHHBIX pPAacTBOPOB, CO3JA€T  HKOJOTHYECKU
OmMacHyl cpefy oOuTaHus pacteHwii. Kpome Toro, mpu cyxom
BHECEHUU yJOOPEHUH, HE HCKIIIOYAETCs pealbHasi OMIAaCHOCTh CMBIBA X
ocaJKkaMH MJIM OpPOCUTEIbHOM BOJOW (TMpU TONMBAX), 3arpsA3HAs
NOHWKEHHBIE YYacCTKH, T'PYHTOBBIE BOJbl M BOJOEMBI. YKa3aHHbIE
HEraTHBHbBIE BO3JCHCTBUSA HENPOJYKTUBHBIX MOTEPh YIAOOpPEHHI,
YCKOPSIIOT MPOLIECCHI 3aCOJICHHsI OOIIUPHBIX OPOLIAEMbIX TEPPUTOPHI,
HapylIasi 5KOJIOTMYECKOe PABHOBECUE OKPYKAIOILEH CPEJIBI.

ITo cBoeli cytn cnoco0 QepTUranuu yxe W3HA4aJbHO MCKIIOYaeT
HEraTUBHOE BO3JCUCTBHE XMMMKATOB Ha OKpyXkarouyro cpeny. llpm
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¢depruranuu c1abo KOHIEHTPUPOBAHHEIN (He Oonee mpenmenoB 0,1 —
0,3%) B BoJIE MUTATENbHBINA PACTBOP COCPEIOTOUYMBACTCS B aKTUBHOM
KOpHEOOUTaeMOM cjioe, MOTHOCTBhIO (10 99%, Bmecto 60% mpu
BHECEHUHU CYXUX TYyKOB) TIOTJIOIIAETCS PACTEHUSMHU, YTO HCKIIOYAET
BBIHOC €TI0 B APEHAKHYIO CETh HIIH B 0oJiee TIITyOOKHE TIOYBEHHBIE CIIOH.
N3 sroro cnemyer, 4To yaoOpuUTeIbHbIE IOJUBBI CIIOCOOCTBYIOT Oosee
MPOAYKTHBHOMY PAacXOJOBAaHUIO OPOCHTEIHLHOW BOJBI M MUTATEIHHBIX
BEUIECTB Ha eauHuIly ypoxkas. CaMm Tmpolecc KOMIUIEKCHOTO
pPETYIMPOBaHUS BOAHOTO WM THUIIEBOTO PEKUMOB IOYBHI C TTOMOIIBIO
depTuranyy, MTOMHMO BBICOKOM dS()(PEKTUBHOCTH HCHOIH30BAHUS
MUHEPATBHBIX YIOOPEHUH U OPOCUTEILHON BOJIBI, TTO3BOJISICT MTOIHATH
KyJbTYpY OpOILIAEMOro 3eMJieieNusl Ha 00jee BHICOKHI AKOHOMUYECKU
1es1ecoo0pa3Hblil ypOBEHbD 3a CUET:

* 3HAUUTENBHOTO COKpamieHus (mo 2- 2,5 pasza) 3arpar Tpyaa,
MaTepUaIbHBIX CPEJICTB M JHEPrUM Ha IPOHM3BOJCTBO CIUHUIIBI
CEJIbCKOXO03SUCTBEHHOW MTPOIYKIIUH;

* MPUPOCTA ypoXkas OT COBMECTHOTO BHECCHHS BOJBI U
MUTATENBHBIX BEIIECTB, IPHU MPABHJILHOM MOJMBHOM PEXHME U 001IeM
BBICOKOM YPOBHE arpoTeXHUKH — MPEBBIMIACT CyMMYy MNpHOABOK OT
pa3fenbHOro AercTBUs ATHX (akTopoB. Ilpupoct ypoxkas B cpenHeM
OLICHMBAETCA JUIsl 3€PHOBBIX KOJOCOBBIX Ha 8 — 26%; a coxmep:kaHue
KJIEHKOBUHBI — Ha 2 — 3%; KOpHEW caxapHOM CBEKJbI Ha 5 — 22%;
ceMsH Oe3BBICAIOYHOM caxapHOM cBekiabl — Ha 30 — 57% ; ceHa
JoLepHbl — Ha 5 — 14%;

* TIOJIHOM MEXaHW3alMu M aBTOMAaTU3alMU BCEX ONEpalui,
CBS3aHHBIX C MPHUTOTOBICHHEM U MPUMEHEHHEM >KUIKHUX yAOOpeHUi
HETIOCPEJICTBEHHO B YCIOBUAX ()EPMEPCKUX XO3AUCTB;

* BO3MOXHOCTh BHECEHHUs yJOOpEeHUH Ha TeX JSTamax pa3BUTHUs
pacTeHHid, KOTrJja UM B HAUOOJbBIIEH CTETIEHH HEOOXOMUMBI AJIEMEHTHI
nuTaHus W Biara. Ilpm sTom oOecreunBaercs Oojiee pPaBHOMEPHOE
pacmpeneneHue DSIEMEHTOB NHUTAHHWS M0 IUIOMIA[M, PaCIIUPSETCS
BO3MOXKHOCTh YJIYUIIEHHUsS KauyecTBa MPOIYKIMH 3a CUET MPOBEICHUS
MO3THUX TTOJJKOPMOK HE3aBHCHMO OT (ha3bl pa3BUTHS PACTCHHIA,

* COBMCIICHHE OMEpaluid TIOJMBa MW BHECCHHUS yAOOpEHUI
UCKJTIOYaeT TPUMEHEHHE CIECNHUAIbHBIX pa30pachIBAIONINX MaAIIHH,
yMEHbIIaeT TPeOOBaHUS K CIEKUBAEMOCTH, pa3Mepy I'paHyll U APyTUM
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Cemena c¢ BcxoxecTblo 75% (ma 10-i geHp mpopacTaHus)
CUMTAIOTCS HEKOHIUIIMOHHBIMU. B NpOM3BOIACTBEHHBIX YCIOBUSX, HpPU
BHECCHHU CyXUX YJIOOpeHMii, BcxoxkecTh Obuta 77,4%, a Ha BapuaHTax C
¢bepruranueil oHa noBceMecTHO yBenuumiach 10 81,8-84,6%.

3epHoBbIe-K0J0coBBIe. Depruranus dpGeKTHBHA U HA 36pPHOBBIX-
KOJIOCOBBIX KyJbTypax. Kak mnpaBuio, Takas MOJKOpPMKa COBMAJaeT C
HauOoJIbIIe TOTPEOHOCTHIO PACTEHUW BO Bjare, MNPUXOMSIICHCS Ha
HauOosiee X)apkuil Mepuoj Jiera, T.e. ¢ HEOOXOJUMOCTbIO 0053aTeIbHOTO
MIPOBEICHUS TI0JIMBA 3€PHOBBIX.

Ha cepo3eMHO-IyroBbIX IMOYBaxX, C MOCEBAMHU O3UMOW MILIEHHIIBI
copra «be3ocras-1», ynoOpeHuss ¢ BOJAOW BHOCWJIUCH C JIBYMs
IIOJIKOPMOYHBIMH TTOJIMBAMH MOJUBHOW HOpMoH 1o 600 m/ra. C IIEPBBIM
MOJIMBOM BHOCHJIACh IOJIOBMHA A03bI a3ora (N3 Kr/ra J1.B.) W TOJHAA
doctopa (P3p kr/ra a.8.) B popme HuTpodoca. Co BTOPHIM MOJUBOM - B
¢da3zy: KOHelm  IIBETEHHUS - HAYaJO MOJIOYHOM CIENIOCTH - BHOCHIICS
TOJILKO a30T (BTOpas MOJOBHHA 103kl -N3) Kr/ra A.B.) B opMe MOUYEBHHEI.
Bo BTOpOM oOrIBITE, KaK U B TIEPBOM - IIPH BHECEHUH YAOOPEHHIA C BOIOU
MOJIy4YeH JOCTOBEPHBIM yposkall 3epHa U NMpH yBEJIWYEHUHU 103 YAOOpeHU
oT NgoP3p mo Noo P4s kr/ra a.B. - cocraBua - 58,6 - 61,9 m/ra. Takum
oOpazoMm, mpubaBKa ypoxkas Ha JABYX BapHaHTax OIBITOB, COCTaBMIIA
COOTBETCTBEHHO - 6,3 u 8,6 1/ra. Kpome TOrOo, KauecTBO 3epHa TaK ke
MOBBICUJIOCH - conepkaHue Oenka ysemuumiock ¢ 10,3 mo 13,1%,
kieiikoBuHbl - ¢ 20,2 no 25,6% 1o CpaBHEHHIO C BHECEHHEM CYXHX
MUHEpAJIbHBIX YI00pEHH, BHECEHHBIX OOBIYHBIM CIIOCOOOM.

Kykypy3a Ha 3enenyro maccy. Ha kykypyse (Ha 3eneHyro Maccy)
BHECEHHE MHHEPAIbHBIX YJOOpPEHUIH C TOJMBHOM BOAOH MOKa3ano, uyTo
yBEJIMYEHHUE /103 a30THBIX YJI0OpeHui (ammuayHOi cenutpel) ¢ 60 1o 90
Kr/ra 1.B. (BHOCUMBIX C TpeMsl IOJKOPMOYHBIMH IOJMBAMHU IOJUBHON
HopMoii  600...800 M’ra) CIOCOGCTBYET 3HAYHTEIHHOMY YBETHUCHHUIO
MpUPOCTa 3eJIeHOW Macchl. Tak, mpu BHeceHMH Ngo KI/ra 1.B. ypoKai
noiydeH 465 1/ra, a npubaBka B ypokae coctaBmia 128 1y/ra mwmu 38,2%.
JlanpHeiimee yBenmWyeHWE 103kl yAoOpeHmid 10 Ngoyp Kr/ra 1.B.
CTa0MIM3UPOBATIO Ypokaih Ha ypoBHe 561 1/ra, ¢ mpubaBKoOM yposkas Ha
ypoBHe 224 1/ra. Hambonee 3¢ddeKTUBHOMN, s KyKypy3bl Ha 3€JICHYIO
Maccy, CIeAyeT CYHMTaTh 103y B KoiudecTBE Noyp Kr/ra I.B. C Tpems
[OJMBaMH B TIE€PUOJA: BBIMETBIBAHUS METEIIOK - MOJIOUHO BOCKOBas
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wm 0,2 1/1) Ha (GOpMHUpPOBAHWE TEHEPATUBHBIX OPraHOB, YIy4IIEHHUEM
N30MpaTENLHOCTH OIUIOJIOTBOPEHMS U 3aBSI3bIBAHUS CEMSH B KIIyOouKax, a
TaK e UX CO3PEBaHUS.

Tabmuma 1
Kynerypa OnTUMaIbHbIHI VYpoxaii, [Tpubaska Kon-Bo daza
BapUAHT, 1/ra ypoxas, mo | ymoopu- pasBUTHS
Kr/ra Ji.B. (omerT/ OTHOIICHMIO | TEIbHBIX
KOHTPOJIb) | K KOHTPOJIIO, | TOJIUBOB
/ra
CaxapHas N3oP30Ks0(HytXy) | 445/383 72 2 Kopreobpaszo-
CBEKIIa BaHMe,
(dadpuuHas caxapo-
HaKOIJIEHHE
Caxapnast P30K30(AA+X)) 20/13 7 2 IiBerenue,
CBEKJIa N30P30K30(Hy+Xe) 21/13 8 2 10,1000pa-
ceMeHHas 30BaHHE
Osumas NeoP3o (Hg) 59,6/53,3 6,3 2 Konomenue,
MIIEHALIA NogoPyus (Hg) 61,9/53,3 8,6 2 Hayajo Haju-
besocras-1 Ba 3€pHa
Kykypy3a N¢o (Ho) 465/337 128 3 BrimeTbiBaHusS
3eseHas Neo (Ho) 561/337 224 3 METEJIOK,
Macca MOJI.BOCKOBAs
CIEIOCTh
Kyxkypy3a NsoPsoKso(HytXe) 73/55 18 3 BrimersiBanus
HAa 3epHO METEJIOK,
MOJI.BOCKOBasI
CITEJIOCTH
Homumopsr | Nyo(AA) 524/439 85 2 IlBeTeHue,
NyoP4o(Hg) 588/439 149 2 m101000pa-
NayoP1oKao(HptXs) 596/439 157 2 30BaHHUE

Baecenne pasHbIX (OpM KUIKUX YHOOpPEHHH C OpOCHTENbHOM
BOJIOM TMOJIOXKHUTEJIbHO CKa3bIBa€TCSI HE TOJBKO HA YPOXKaWHOCTU CEMSH
caxapHOM CBEKJIbl, HO M Ha MX KpymHOCTH (KadecTBe). Tak, BBIXOA
KPYIHBIX KOHAWIMOHHBIX (pakiuii cemMsH ¢ nuamerpoM 5,5 u 4 MM
yBenuuuBaercs ¢ 32,2 no 47,5% u, Hao0opoT, B 001Iel Macce ceMsH, MO
BIUSHUEM (epTuranuy, cojepkaHue Meiakux ¢paxkouit 3,5 u 3,0 mm
camxkaercs ¢ 30,5-34,5 no 27,2-19,0%.
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(U3UKO-XMMUYECKUM CBOMCTBAM TYKOB, PacIIUpPSIET BOZMOKHOCTh IS
0e3TapHON TPaHCIOPTUPOBKU YJIOOPEHUH M NMPUMEHEHUS MX >KUIKUX
¢dopM, COKpaIlaeT NOTepH MUTATENIBHBIX BELIECTB HAa BhILIEIAUYMBaHUE,
HE CO3/1aeT IMOBBIIIEHHBIX KOHIEHTPALU IOYBEHHBIX pPAaCTBOPOB,
YAOBJIETBOPSS ~ 3alpochl  OOecleueHuss KyJbTYpPHBIX  pPacTeHH
JJIEMEHTaMU MUTAHUSA KOIJA OHM OCOOEHHO UYBCTBHUTENBbHBI K HX
HEJOCTaTKy, CHHXasi DSKOJOTMYECKyI0 O€30MacHOCTb 3arpsi3HEHUs
OKpY’Kalollen cpepl;

* BO3MOXXHOCTHM YyMEHBILIEHUS YIJIOTHEHUS IaxXOTHOTO CJOA
IOYBBl 32 CYET COKPALICHHUS KOJUYECTBA MPOXOAOB CHEIHMAIbHBIX
CEJIbXO3MAIINH Il 00paOOTKHU MOJIS;

AHanu3 BBIIEH3JIOKEHHBIX HCCIIEAOBAaHUM HArsIHO MOATBEPXK-
JaeT IeNecoo0pa3HOCTh Iepexoja K HOBBIM pecypcocOeperarommum
TEXHOJIOTUSIM KOMILUIEKCHOTO PEryJIMpPOBaHHUs BOJHOIO M IHIIEBOIO
PEXMMOB ITOYBHI.

1.2 TexHos0orusi y100puTe1bHOT0 OPOLICHHUS

Y no6purenbHOe OpOILIEHHE CO3JaeT OJIaronpHUsITHbIE YCIOBUS IS
BBIPAIIUBAHUSL CAMBIX PA3JIMYHBIX CEIBCKOXO3SUCTBEHHBIX KYJBTYD:
caxapHOW CBEKJIbl (aOpUYHOM W CEMEHHOM, 3E€PHOBBIX — KOJOCOBBIX,
KyKypy3bl Ha 3€pHO M CHJIOC, MHOTOJIETHMX TpaB, COH, (Hacoiu,
BUHOTPA/JIHUKA, CAJI0OB, OBOIIHBIX KYJbTYp. YA0OpUTEIbHOE OpOIICHHE
3pPEKTUBHO MOXKET OBbITh TPUMEHEHO B PA3IUYHBIX TMPHPOJIHO-
KJIMMaTH4ecKuX ycnoBusx Kelprezcrana.

@akTopbl yIOOPHUTENBHOTO OPOUICHHS, B OCHOBHOM, SIBIISFOTCS
CTUMYJISITOPAMHU TIOJMYYECHHsI JTOTIONHUTEIBLHOTO Ypokast (CM. TaOJuIry)
CeNbCKOXO035IICTBEHHBIX KyJIbTYp. [IpenmyniecTBa BHECEHNSI MUHEPAIBHBIX
yaoOpeHui ¢ TOJMBHOW BOJOW OOJBIIE BCETO MPOSIBISIOTCS BO BTOPOM
MIOJIOBUHE BETETALIMU B COMKHYTBIX MOCEBaX M BBICOKOPOCIOM COCTOSTHHH,
KOI'Jla MeXaHu4eckas 3a/ieJIKa B MOYBY TYyKOB MPAKTUUYECKH HEBO3MOXKHA.
[Tpexne, yeM BHECTH B TIOYBY MHHEPAJIbHBIC KOMIUIEKCHBIC YI00pEHUS 110
croco0y depruranmm, cieayer cyxyio ¢asy ymnobpenuir (azora N,
docopa P, xanus K) oOpatuth B kuIkyio ¢a3zy, T.e. TYKH pacTBOPUTH B
BOJ€ M, TakuM o00pa3oM, NOJYYUTh IKHUJIKHUM KOHIIEHTPUPOBAHHBIN
MAaTOYHBIA pPACTBOp TMHILNEBOTO IUTAHUS, KOTOPBIA 3aTEM BBOJUTCS B
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BOJHBIN MOTOK He Oosiee kak B 0.3%-HOM cooTHomeHuu. [Ipurotosienue
MaTOYHOTO pacTBOpa C 33JaHHONW KOHLEHTpalMeld OCYIIECTBISAETCA B
000 pacTBOpHOH 5 — TH KyOOBoi emKkocTH (Oake). s 3Toro 6ak Ha
30% obbema (1,5 M), 3arpyxaercs TpeOYeMbIM COCTABOM CYXHX
MUHEpaNIbHBIX yno0penuil. Ocranbable 70% oObeMa 3amoiHAeTCsl BOJOIO.
[Tpou3BomuTCST MeXaHMYECKOE IMepeMeIlMBaHue CMeCH J0 MOJHOH
pacTBOPUMOCTH  BCE€X KOMMOHEHTOB. [lpm TakoM COOTHOIIEHUU
KOHIIEHTpalKs MaTOYHOro pactBopa coctaBuT Cy = 100 KT/M° BOJBL.

ITpu QepTuranuu HMCMOIB3YIOTCS XOPOLIO PAaCTBOPHMBIE B BOJE
cyxue ypoopenus. M3 a30THbIX ynoOpeHMH - MOYEBMHA W aMMHauyHas
CeJINTpa MMEET BBICOKYIO PACTBOPUMOCTh M IPAKTHUECKU HE 00pasyer
nuIama.

N3 dochopHBIX yaoOpeHuit HeoOX0IMMO MTPUMEHSTH - amMmModoc H,
KaK HUCKIIOYeHHe - JBOMHOW cymepdochar. Ammodoc Xopoiio
pacTBopsieTcsi U oOpa3yeT HeOOJbIIOe KOJIUYECTBO TOHKOAUCIEPCHOIO
1iama, a Mpu KOHLEHTpAIMIX B COTbIE JIOJU MPOILEHTA - arpecCUBHOCTh
pacTBopa K METaJUly CTAHOBUTCS MUHUMAJIbHOM.

W3 kanuiiHpix ynoOpeHHid cienyeT NPUMEHSITh HEeUTpalbHBIHN
XJIOpUCTBIA Kanmui. [lonmHOTa pacTBOpeHUs 3aBHCUT OT OYEPEAHOCTH
3aCBINKM Pa3HbIX BUJIOB y1OOpEeHUI B eMKOCTh. PekoMeHyeMblil opsiioK
pacTBOpeHHs: JBOMHOW cymnepdocdar; 3aTeM KaJlWiHBIE W a30THBIC
ya00peHus. DToro mnopsjaka cienyeT MpUIACpKHUBATbCA OCOOEHHO MpH
WCTIONIB30BAaHUM B KAueCTBE a30THOTO YAOOpPEHHS - CEPHOKHCIOro
aMMOHMSL.

2 Pe:xxuM BHeceHUsl :KUAKHUX Y100peHHii ¢ MOJTUBHOI BOIOM U ypoxKaii
CeJIbCKOXO03SIMCTBEHHBIX KYJIbTYP

PexxuM BHeceHMs] KOHLIEHTPUPOBAHHBIX MUHEPAIbHBIX yI100peHUI
C IOJIMBHOM BOJOW JOJDKEH OTBEYaTh CIEAYIOUIMM yCJIOBUAM. [lo3aTOpBI
(mo3upyromuii KpaH) 00ECIEYNBAIOT MOJa4y MHHEPATbHBIX KOMIIOHEHTOB
B MIOJIMBHYIO BOJY C HEOOXOJMMOM YaCTOTON U B MOTPEOHBIX KOJIMYECTBAX.
Konuenrpanust ynoOpeHuii B MOJUBHON BOJIE TMPU HOpME TOJIHMBa Oojee
500 M’/ra He JOMKHA npessimath 0,2...0.3 % B cyxol U KapKuil IEPUOABI.
B 1oXmnuBBIAE M TPOXJAAHBIA TEPUOIBI ATOT TPEAET MOXKET OBITh
yBenmyeH 10 0,5%. Tak, Hampumep, NpH YAOOPUTENBHBIX IOJIMBAX
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HOpMO# 300 M’ /ra KOHIIGHTPAIMS MOJNMBHON BOIBI OOBIYHO HE JOJKHA
npessimate 0,01.. .0,1 % wmm  0,1. ..1,0 /1, a mpu HOpMe MOJIKBA
600...900 m>/ra - 0,2...0,3 % wm 2...3 r/m.

[Ipu BHEeCeHUU KHUIKHX KOHIICHTPUPOBAHHBIX YIO0OpEHH ¢ BOAOM
nocye yOOpKH yposkast 1o 350JIeBYI0 BCIIAIIKY, KOHIIEHTPAIHS pacTBOpa
nomyckaercs 10 2.. .3 %.

O0s13aTenbHOE YCIOBHE TPUMEHEHUS YA0OPUTEIHHOTO OPOIICHHUS -
HEJOMyIIeHNEe CaMOTeUHOro cOpoca PacTBOPOB 3a MPEAEIbl OPOIIAEMOTO
MaccuBa - B JIpeHbl Kojuiektopa, BCP, TpyOompoBOAbpl W BOIOEMEI.
Konnentpanusi ynoOpuTeNbHBIX PaCTBOPOB KOHTPOIUPYETCS MO 3JIEKTPO-
npoBoaHOCTH pH-MeTpa nnm conemepa.

®adpuuHasi caxapHas cBekja. [IpoBeqeHHBIMU  OMBITAMH
YAAJI0OCh YCTAHOBUTh HOPMBI M CPOKH BHECEHUS JKUIKUX MUHEPATHHBIX
yaoOpeHuid Cc monuBHOW BoAOH. B ombiTax c ¢abpuunHoit caxapHOi
CBEKJIOW, Ha ()OHE OCHOBHOTO W psimkoBoro ymoopenmii (Ngs Pss K oo kr/ra
1.B.) HaubOoee 2(pPeKkTrBHOI OKazanach mogkopmMouHas a03a N3oP3oKs kr/ra
1.B., BHECCHHAsI C TOJMBHON BOAoM B (popme HHUTpodoca U XJIOPUCTOTO
kanmusi (He + Xx) ¢ AByMs BeretaninoHHBIMU mojuBamMu (HopMmamu 1o 700
M> /ra) B mepuon - (asbl KOPHEOOPA30BAHMSA M HAKOIUICHWS caxapa.
[IpubaBka yposkasi, MO CpPaBHEHHUIO C BHECEHHEM CYXUX MHUHEpPaJbHBIX
yAOOpeHnid Ha KOHTpOJe cocTaBwia 72 1yra kopHed (tabn.l), mpu
OJTHOBPEMEHHOM TOBBIIICHUN KayecTBa ypoxkas (caxapucroctu) Ha 1,9 %
U ypoxaifHocTu 10 455 1/ra.

CemenHasi caxapHasi cBekja. @epruramus >QQexTuBHA HE
TOJILKO TIPU BhIpaIuBaHuK (paOpUIHON caxapHOW CBEKIIbI, HO U CEMEHHO.
N3 mectu nonuBoB noxaeanuem JJIA - 100 MA nmonuBHON HOpMOH 1O
700 M’ /ra - yIOGPHTEIEHEIMHI TOTHBAME OBUTH - /1B - B a3y [BETCHHUS -
mooo0paszoBanms. Hanboneimmit ypoxait cemsn 20-21 1/ra Ob11 IOTy4eH
B BapHaHTaX BHECEHUS JXUIKUX KOHIICHTPUPOBAHHBIX  MHHEPAIbHBIX
ynobpenuii B kommmuectBe NiogP30Kso 11 P3gKso kr/ra 1.8. B hopme HUTpOodhoca
(Ho), xmopucroro xanust (Xgx) u ammodoca (A,p). IlpubaBka ypoxas, mo
CPaBHEHHIO C OOBIYHBIM BHECEHHEM CYXHX MHUHEpaJbHBIX YIOOpEHUH,
cocraBuia 7-8 1y/ra.

O} heKTUBHOCTh  AOMOTHUTEIBPHOTO BHECEHUS YJIOOpEHHH C
OpOCUTENBHOH BOJOW Ha (OHE OCHOBHOTO YIOOPEHHUS OOBsACHIETCS
OJaronpusTHBIM BIUSHUEM CJIa0bIX MUTATENbHBIX pacTBOpoB (10 0,02%



