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4. IlepeyeHb padoT, rOTOBSAIIMXCS K H3IAHUIO B IOMOIIb
(depmepy:

1. Yuebnoe PyxoBoactBo misi camoobpazoBaHus: «OpolIeHHE Kak
IJIABHBIM 3JIeMEHT 3(QQEKTUBHOTO peryjupoBaHusi (PaKTOpPOB >KU3HU
pacTeHui».

2. IloaroroBka OpoIIaeMOro ydacTka K BEreTallMOHHOMY IOJIUBY H
opranm3aiys BogocOeperaomeil BHyTPUX03SiCTBEHHON OPOCHUTEITBHOMN
CUCTEMBI.

3. HpI/IMCHeHI/Ie VIYYLICHHBIX 3JICMCHTOB TCXHUKH W TCXHOJIOTHH
oJmmBa 110 60p03)1aM M HAITYCKOM I10 3apCryiMpOBaHHBIM I10JIOCAM.

4. IlpumeHeHue yIydIIEHHBIX arpOTEXHMYECKHUX MEPONPHATHM U1
NOBBIIIECHHs IUIOJOPOAUSA II0YBbI W MPOAYKTHMBHOCTH BOABI IIyTEM
MYJIBUAPOBAHUS MEXAYPAIUN.

5. YpoOpurenbHoe OpOIICHHE IIOCPEACTBOM BHECEHMSA KHIAKHX
MUHEPATBHBIX YI0OpPEHHI ¢ TOTUBHOM BOJOM (depTUrarus).

6. Kak onpenenuth naTy O4epenHOro MOJHMBAa M PaccuuTaTh HOPMY
BEreTallMOHHOTO OPOIIECHHUS B MOJIEBBIX YCIOBHUSIX.

7. llppuMeHeHHE  MPOCTEHINNX  BOJOMEPHBIX  COOPYXEHHU  H
TEXHHYECKUX CPEICTB HOPMHPOBAHHOTO BOJOpPACIPEACICHUS JUIS
paloOHATBLHOTO UCTIONL30BaHUs BOABI HA OPOLIEHHE.

8. TexHomorus INPpUMCHCHHUA PCKHMa BCTCTAIMOHHBIX MNOJMBOB IIPH
BO3CJIBIBAHUHN CEILCKOXO03AICTBEHHBIX KYJIBTYP.

9. IlpuMeHEHHUS MOJNOYBEHHOTO OPOIICHHE HA (POHE OCYIINTEIHHO —
YBIQKHUTEIHHOTO TOPU30HTAILHOTO JpeHaXka (CyOuppurarus)

10. Cucrema kanenbHoro opomeHuss (CKO) ¢pykroBoro cama u
BUHOTPAJHUKA
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KOJUIeKTOp (6) OTKynma uepe3 pacTBOpoBbillycku (7) momaercs B
OPOCHUTEIh i CMEIIUBACTCS C BOJIOM.

Pacxom q pactBOopa  JO3UpPYIOIIMM  YCTPOWCTBOM  Ha
OpOIIaeMBbIi YY4aCTOK, MOXHO ONPECNIUTh 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 opocureds, 90 i/cex;
Cy - KOHIIGHTpalus MaTOYHOTO pacTBopa, paBHas 100 KF/M3;
M — nonuBHast HopMa = 650 M°/ra.

B nannoM npumMepe pacxo AJO3UPYIOLIETO YCTPOUCTBA
orpenenuTcs 1no Gopmye 2:

0=(125x90/100): 650 = 0,035 n/cex, (2)

ITonydyeHHbIi  pacxol clnoXkHbBIX yaoopenuir 0,035 i/c
COOTBETCTBYET KOHIICHTPAIIMHM B OPOCHUTENIbHOM Boje 1,95 mr/m.

PaBHOMEpPHOCTH  CMEIIMBAaHHSA IUTATEIBbHBIX  BELIECTB B
IIOJINBHOM TOKE BOJbI, MPOMIEAIIEH IO BPEMEHHOMY OPOCHUTEINIO,
BbIcoKas. Ha paccrostHum 8,5 M OT MecTa 103MpOBAaHMS NUTATEIBHBIN
pacTBOP MOJHOCTHIO CMEIIUBAETCS C OPOCUTEIBHON BOJIOM.

3

Acconuanuss HULL - UBMUA
IIpoekT noBbIIEHUs NPOAYKTHBHOCTH BOABLI HA YpoBHe noJs (I1IIB)
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CT. Hay4. COTp.
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OKbIproI3cKkuii HAYYHO — HCCJIe0BATEIbCKHII HHCTUTYT HPPUTAIIUH

Hanoiiuenko Anexcanap OnydpueBHY, KaHAMIAT TEXHUYECKUX HAyYK,
CTapUIMil HAYyYHBIH COTPYAHMK, 3aBEIYIOIIMNA JJabopaTopueil OopoleHus U
MMOYBEHHO — 3PO3UOHHBIX HCCIEAOBAHUM, CIEHHAINUCT MO MEIUOPALMH
OpOIIAEMOr0 3€MJIE/ICIINS, PEKYIbTUBAIIMU U OXPAHE 3€MEIb.

ArtakaHoB AMaHxko0.1 KamaHcapueBMY, KaHIUIAT TEXHUYECKHUX HaAYK,
3aMeCTHTENb JUPEKTOpa 10 Hay4yHOH paboTe, CHEUUAIUCT IO

OpOIIAEMOMY 3EMIIC/ICITHIO.

Yno0pureibHOe OpOLIEHHE NOCPEACTBOM BHECEHHS KUAKHX
MHHEPAJIbHBIX YA00peHHii ¢ MOJIMBHOM BOAOH ((pepTHranms)

KommnbrotepHslit mu3aitn u opopmienue:  Anexcannp Hamoituenko
AMaHx0J7 ATakaHOB

@®opmar 60 x 84 1/16. VYcioBHblii 00beM 1,4 1.

bymara tunorpaguueckas Boicuiero kauectsa. Ileuars PU30.
Tupax 100 k3.

M3natensctBo 11K «Ilepemierunk» 1. buiikek
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e, HO TIPEIBAPHUTEIILHO PACTBOPEHHBIX B BOJIC (PKUIKHMX) U BHECCHHBIX B
MOJIMBHOW TOK BOBI, UCIONB3yeMol ais monmBa ((epruramus). [Ipu
TAaKOM CII0COO€ W TEXHOJOrMH (epTUranmuy yKa3aHHBIC —BBIIIC
pyMopa30OpachiBaroIMe MalliHbBI HEBO3MOKHO TIPUMEHUTh B XUMH3aLUH
CENTbCKOXO035IIICTBEHHOTO MIPOM3BOJICTBA o panroHaAIHLHOMY
UCIIOJIb30BAHUIO MUHEPAJIBHBIX yIOOPEHHH B XUMHYECKOH METHOpaIiu
nouB. OcoOEHHO 3TO HETaTUBHO CKa3bIBA€TCSl HAa MEIKO(EepMEPCKUX
ydacTKax, TJEe MEXaHH3HPOBAaHHOE JOXKICBAHUE 3aTPyIHHUTEIBHO |
OCHOBHBIM CIIOCOOOM OpOIICHHUS SIBISIETCS MOBEPXHOCTHOE - TIOJHB II0
00po3/1aM 1 HaITyCKOM TOJIOCaM.

EcrectBeHHo, 4TO s (hepMepcKoro BEACHUS  OPOIIAEMOTO
3emienenus, TpeOyeTcst CO3JaHue CHELUATbHBIX YCTPOMCTB  JUIs
BHECCHHUS Ha mojie XUAKuUX yaoOpenuil. Hamu paspaboraHo Takoe
yCTpoiicTBO (puC.2) NPUMEHUTEIBHO K IIOBEPXHOCTHBIM CHOCOOaM
MOJIBA, OOECIICYMBAIONIEE ABTOMATHYECKYIO JIO3MPOBKY M BHECEHUE
KHUJKUX KOHIIEHTPHPOBAaHHBIX PACTBOPOB MHUHEPAJIBbHBIX yJI0OpEeHHI
HETMOCPEJICTBEHHO B IIOJUBHOW TOK BOJABI BPEMEHHOTO OPOCHUTEIIS.
YCTpoHCTBO ~ MOXKET 00ecneunuTh pacxo MoAadyd MaTOYHOTO pacTBOpa
ot 0,20 mo 1,0 11/c, 9TO COOTBETCTBYET 03¢ BHEceHUs OT 15 1o 530 xr/ra
JEHCTBYIOIIETO BEIIECTBA CIIOKHBIX YI0OPEHHH.

YCTpoHCTBO M1 [TO3UPOBAHUS COCTOMT: M3 HAKOMHUTEIbHOMN
emkoctd (1) 1T MATOYHBIX PACTBOPOB MHHEPATBHBIX yIOOPCHUH,
MOTJIaBKOBOro  fo3aropa (2) ¢ kpanom perymaropom  (3) wu
W3MEpPUTEIBHBIM IHUTKOM - Tabmo (4) TpaHCHOpTHpYHOIEro Tpyoo-
npoBoaa (5) xomekTopa (6) CHaOKEHHOTO pacTBOPOBLIMycKamu (7).

B cooTBeTcTBUM C TEXHOJOTHYECKOW CXEMOW BHECEHHUS KUJIKHUE
MUHEpaJbHbIE YA0OpeHusl (MIPUTOTOBJICHHBIE C MOMOIIBIO PACTBOPHOTO
y3nma, (puc.l) [OCTaBIAIOTCS B 3aKPBITBIX ITMCTEpHaX (OoYKax)
MOOWUIBHBIM TPAHCTIOPTOM K TOJIKOPMOYHOMY YyCTPOMCTBY (puc.2),
CIIMBAIOTCS B HAKOIHUTEIbHY eMKOCTb (1) (W = 5 M°) ¢ mOCIIe Iy FOIiM
JIO3UPOBAaHUEM PACTBOPOB BO BPEMEHHBIN OpOCUTEND (8).

YcrpoiicTBo paboTaet ciaeayroumm oopazoM. [Tocne HanmonHeHUs
BPEMEHHOT'O OPOCHUTENS BOJOI0 OTKPBIBAIOT HA 3aJaHHBIM pacxoja KpaH
(3) (moka3zanme Ha Tabyso 4 OTTapUpOBAaHHOE OOBEMHBIM CIIOCOOOM) U
pactBop u3 emkoctu (1), yCTaHOBIEHHOH B TOJOBE BPEMEHHOTO
OpOCHUTEIsI, TIOCTYIIaeT 4Yepe3 TpaHCIopTUpyloumi Tpybomposoa (5) B
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BBIXJIOTTHOHM TpyOBbl TPaKTOpa WJIK KOMIIPECCOpa € LENIbI0 CO3JaHHsI BOCXO-
JSIIUX BUXPEBBIX IIOTOKOB, CIOCOOCTBYIOUIMX MOANEPKUBATH YAOOpEHUs
BO B3BEUICHHOM OypJfIIeM COCTOSIHUM, YTO HEMUHYEMO IPUBOJIUT K
NoJHOMY X pactBopeHuto. IlepdopupoBanHbie TpyObl 3aKperuieHbl K
MOABOANICH MoNMMAITUIEHOBOM TpyoOe (3) uepe3 300 MM jipyr oT apyra.
Huametp mnonBoasauiei TpyOsl - 50 MM. KoHueBas yacTh mHoaBosieit
TPYOBI KPEMUTCS Ha CIICIUATILHON TIOICTaBKe K JHY Oaka (1).

CnuBHasg (BomocOOpHas) MeTaJUIMYecKas WIM TOJIMATHIICHOBAs
TpyOa (7), mpenHa3HA4YeHHas MU yIOaJCHHS [IUIaMa, MPUBAPUBACTCS K
CTeHKe Oaka Ha ypoBHe ero jHa. Jluamerp cimMBHOM TpyOsl - 50 MMm. Ha
MOJIBOJISIIIEH U CIIMBHOM Tpy0Oax ycTaHaBIMBarOTCS KpaHbl (5 u 6).

IlepdpopupoBanusie TpyObI (6apbopatop - 4) 3aKkperjeHsl K AHY
O6aka Ha BbICcOTe 250 MM (puc. 1). bak u ¢acoHHBIE ero neranmu
MOKPBIBAIOTCS OUTYMHBIM JIAKOM B J[BA CJIOSL.

Pa3paboraHHas cMecepacTBOpUTEIbHAS YCTAHOBKA MOYKET YCIICIITHO
NPUMEHATBCS Kak B MecTaXx HPUTOTOBJIEHUS MATOUYHBIX pPacTBOPOB
MUHEpPAIBHBIX yNOOpeHWH Ha ONWKHUX TONSIX C OpSIMBIM = HX
HCIIOJIb30BaHUEM IIPU MMOBEPXHOCTHOM IOJIMBE M JOXKIEBAHUU, TaK U MPHU
LEHTPAIU30BAHHOM  TMPUTOTOBJICHUM  IMHTATEIbHOIO  pacTBopa C
Hocjenyromei ero pa3Bo3KOoil B IMCTepHE MJIs 3aJMBKH B E€MKOCTH-
HAKOMUTENH (pUC 2) WIK THIPONOAKOPMILKKHU J0XK/I€BAIbHBIX YCTAHOBOK.

3.3 YcrpoicTBO 1JIS1 103MPOBAHHOIO BHECEHHSI MATOYHOI0 PacTBOpa
MHHEPAJIbHBIX YA00peHHii B MOJTUBHOM TOK BOAbI OTKPHITOTO
KaHaJa.

Pemaromiee 3HaueHME IS MTOBBILICHUS] YCBOSEMOCTH PACTCHUAMU
MUHEpAIBHBIX YAOOpEHWA WMeEeT JOCTYIMHBIH CIocod W YpPOBEHBb
UCTOJIb30BaHUS TEXHUYECKUX CPEJICTB U TEXHOJOIMH BHECEHHUS HUX IOJ
CeNTbCKOXO035IICTBEHHBIC KYJIbTYPHI. VI3BECTHBI MAIIMHBI TPOMBIIIIIEHHOTO
nzrorosinenuss mapku PYM, KCA-3 wu 1p., KOTOpele [OCTaTO4YHO
PaBHOMEPHO CIIOCOOHBI pa30pachiBaTh Ha IOJIE CyXUE€ TyKU YI0OpeHHi
OPUMEHHUTEIBHO K TPAJUILMOHHBIM IOBEPXHOCTHBIM CIOcO0aM I10JIHMBa
(mo Gopozmam, HAIyCKOM IO ToJIoce W 3aroruieHueM). OgHako, Kak
YCTAHOBJIEHO MHCCIIEJJOBAHUSIMHU, BHECEHHE CYXHX TYKOB yIOOpeHuil B
MOYBY HEIOCTaTOYHO >(PPEKTHBHO M PACTOUYUTENHHO, KaK BHECCHHE HX

5
Conep:xxanue
TIPEMUMCIOBIIE ...ttt e e eaaas 6

YnoopuresibHoe OpollIeHHE, YPOKAN CeJIHCKOX0351iiCTBEHHbBIX
KYJbTYP U TeXHHYECKHe CPeICTBA NPUIOTOBJICHUSA KUIAKHX

MMHEPATBHBIX YAOOPCHMM. ... ...o.oiitiiiiiiiiiiii i, 8
I. YI0OPHUTEIBHOE OPOIIEHME .......oouurenneenneennneanneennneanneennnns 8
1.1 O6ocHoBanue 3¢ (HeKTUBHOCTH YIOOPUTENHEHOTO OPOIICHHUS. . . . .. 8
1.2 TexHONMOTUS yIOOPUTEIBHOTO OPOLUEHHS «.eenvveneeeeannennennnnns 11
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IIpexuciioBue

Cucrema BenmeHUs (DepMEpPCKOTO XO3SHUCTBA — 3TO COBOKYIHOCTb
arpOTEXHUYECKUX W OPraHU3alMOHHO — XO3SMCTBEHHBIX MEPONPUSITHIA,
HAIpaBJICHHBIX Ha TMOBBIIIEHUE IUIOJOPOJIMsA MOYBBl M YpOKaWHOCTU
CEJIbCKOXO3SICTBEHHBIX ~ KYJIbTYp. B arporexHMYeckoM KOMILIEKCE
IJIABEHCTBYIOIIEE MECTO 3aHMMaeT IMPaBUIbHOE OpOILIEHHE, a B
OpPraHU3alIOHHO — XO3SMCTBEHHOM — 3HAaHUE M ONBIT PalMOHAIBHOIO
BEJICHUSI Ha II0JIE BOJOCOEpEraminux HPpPUrallMOHHO-arpOTEXHUYECKUX
TEXHOJIOTHil.

OnpIT NOKa3bIBA€T, YTO OOJBIIMHCTBO (DEPMEPOB, MPUILEIIINX B
CeNIbCKOE XO34HCTBO M3 JApYyrux oOrnacteill NesTeIbHOCTH, HE UMesl CBOeH
Mo4YBOOOpa0ATHIBAIOIIE  TEXHUKM W JOCTAaTOYHBIX  3HAHUU  TIO
OpOIIAEMOMY 3eMIIC[IeNINI0, CHCTEMaTH4YeCKH HE  COOJI0JAIoT
pPEKOMEH/yeMble HOPMBI M CPOKH IIOJMBOB, HENPABUIBHO IOAOUPAIOT
TEXHHUKY TOJINBA, HE YYHUTHIBAs €€ OCOOEHHOCTU M YCJIOBUS KOHKPETHBIX
noJiel, a TaK JK€ HENpPaBUIbHO BEAYT OJKCIUIyaTallMl0 OPOCUTENIbHBIX
CUCTEM — BCE 3TO BMECTE B3STOE, IPUBOJAUT K Jlerpajalyuy 3eMenb. Tak,
HaTpuMep, NpU Hape3Ke TMOJHMBHBIX OO0pOo3[ ¢ OONBIIMMH YKIOHAMH —
HaOII0TaeTCsl TOBBIIICHHBIN COPOC BOJBI, C BEIHOCOM TBEPIOTO CTOKA U
MUTATENIbHBIX 3JIEMEHTOB, MOJIUBHBIE OOPO3/Ibl Pa3MBIBAIOTCS, IPOUCXOAUT
HE KAUeCTBEHHBIM IIOJIMB, YTO MPUBOJUT K IUCKPEAUTALMU JAHHOTO
cnoco0a nosmBa. Wnu, npyroit npumep, oporieHue O0IbITUMHU TOJIUBHBIMU
HOpMaMHM, OCOOEHHO B YCJIOBHUAX OJIN3KOTO 3ajleraHus TI'PYHTOBBIX BOJ,
NPUBOJUT K HEIOIMyCTUMOMY TMOABEMY UX, 3a00jauuBasi W 3acOIisis
opollaemMble MacCHUBBl. B nanbHeilieM, UCIONb30BaHUE TAKMX MAaCCHUBOB,
CTaHOBHTCS HU3KOPEHTAOCIbHBIM.

Ucxons u3 ycnosuit BojocOepexxeHus, [Ipoekt mo YiyureHuto
IIponyktuBHOCTM BoOxabsl Ha ypoBHE IO, MO CBOEH HICOJIOTMM U
CoJiepKaHuI0, Haubosee OJIM30K HHTEpecaM 3eMIIeieNblaM Mo UX yCHIUSAM
ymeno U 3((EeKTUBHO BECTU CBOE XO3SICTBO: COXPAaHUTh U IOBBICUTH
IUIOJIOPOJIME 3€MJIM, MOJHOCTHIO BOAOOOECIEUUTHh OpOIIAEMbIE 3€MIIU, a
TaKke obecneunTh ceds W TOpOXKaH MPOAYKTaMU THTaHHUA. Takum
oOpazomM, HacTostIas cepus opornrop «B momois hpepmepy», CTaBUT CBOECH
1EeNbI0 — MoMoYb (hepmepam PecriyOnukn B OCBOCHMM HaudalbHBIX 3HAHHH
U MPAKTHYECKOr0 IMPUMEHEHUS HA CBOEM IIOJIE PAllMOHAJIBHOTO BEJIECHUS

19

JloCTaBJICHHBI Ha IIOJIE MATOYHBIM pacTBOpP B JO3UPOBAHHOM
KOJIMYECTBE IOJACTCA B PACHPEICIUTENBHYI0 HPPUTALMOHHYIO CETh
CaMOTEKOM C HCIOJB30BAaHUEM YCTPOMCTBA [UIsl BHECEHUS JKUIKUX
ya0OpeHui B TTOJIMBHOM TOK BOJIBI.

3.2 KoHCTpyKIHUsl €eMKOCTH VISl IPUTOTOBJICHHUSA KUIKUX YA00peHuit

JUis TpUTOTOBJIECHUS MHUTATENBHOIO PACTBOpPA W3 MHHEPAIbHBIX
ynoOpeHuii (CyXuMX TYKOB) B <JIOMAIllHUX» YCIOBUSAX C IEJBIO
WCIONIb30BaHUs UX B (hepTHranuu Hamu pa3zpaboTaHa U HpeiaraeTcs K
MTOBCEMECTHOMY BHEIPEHHUIO B ()EPMEPCKUX XO3SHCTBAX YHHBEpCAIbHAs
KOHCTPYKIIMS PAaCTBOPHOTO y3ia. YCTaHOBKA MPOCTa B M3TOTOBIECHUH U
Ha/lie)kHa B pabore. Ee MOryT HM3roTOBHTH B MECTHBIX (hepMepCcKHux
MacTepCKUX, He Ipuderas K 3aBOJICKOMY CO3JaHHMIO.

VHHUBEpPCATIFHOCTh ~ YCTAHOBKM  3aKIIOYaeTCs B TOM, UTO
CMEIINBAHUE CYXHX TYKOB M MX OTCTOW BO3MOXKHBI KaK C NMPUMEHEHHEM
HACOCHOTO 00Opy/IOBaHMs, TaK U BPYUHYIO - MexaHHdecku. Kpome Toro,
YCTaHOBKa OOecCreYrBaeT HOPMUPOBAHHYIO TMOAAYy MPUTOTOBICHHOTO
MUTATEIBHOTO PACTBOpA 3aJlaHHOM KOHIIGHTpaluu (MaTOYHBIH PacTBOP)
KaKk B 3aKpbITyl0 HMpPPUTallUOHHYIO CE€Tb, TaK M B  OTKPBIThIE
BOJIOTPAHCIIOPTUPYIOIMINE BPEMEHHBIE OPOCHTENH (IIPU IMMOBEPXHOCTHOM
crioco6e MoJIBa - MOJIKB 10 OOPO3/1aM MITH HAITYCKOM - 3aTOIIJICHUEM).

Hwxe mnpuBOAWTCS KOHCTPYKIHMS E€MKOCTH IO TPHUTOTOBICHUIO
KHUAKUX yHOOpeHUi s HCMONb30BaHUS MX B (epTUraliu, CyIIHOCTb
KOTOpOM XapakTepusyeTcs ciaeayomum (cM. puc. 1).

bak (1) mnpencraBmsier co00il MPSAMOYTOJbHYIO €MKOCTh C
OPUEHTHUPOBOUHBIMH pa3Mepamu cTopoH 2x2x1,5 M. CreHku Oaka
CBApHUBAIOTCS M3 JIUCTOBOTO Keye3a TommmHou 2.3 mMm. C HapyKHOU
CTOPOHBI CTEHKH YCWJIMBAIOTCS pedpaMu skecTKOocTH (2) u3 yroiska (60x60
unu 45x45 Mm)

Bap6opatop (4) wusroraBnuBaeTcs W3 IOJHUATUICHOBBIX TPYO
IUaMEeTpOM 25 MM C OTBEPCTHSAMU B 2 MM, IPOCBEPJICHHBIMU CHU3Y TPYObI
B JBa pAga B IIaXMAaTHOM TIOPAOKE C PACCTOSHUSMH MEKIY
orBepcTusiMH B psay uepe3 100 mm. bapbopatop mpenHasHaueH
JUISL TIPOITYCKa TIO/ JaBJICHUEM TOKa BOJBI MJIM CXAaTOTO  BO3IyXa  OT
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BCACBIBACTCS HACOCOM M3 BEpXHEU 4acTh 0aka M MePeKaYMBaCTCS B TOT JKE
0aK, HO TOJIBKO CHU3Y 4epe3 bapOopaTop.

[IpuroroBuTh MaTOYHBIM PACTBOP MOXKHO, HCIIOJB3Yys JEUCTBUE
cxkaroro Bo3ayxa. Co3larh JaBIIEHHE CKATOrO BO3JyXa B CHUCTEME
BO3MOXKHO TpHU TOMOINMA KOMIIPECCOpa WJIM, 4YTO elie mnpoiie (mpu
OTCYTCTBHM  DJIEKTPOSHEPTrMU) - Uepe3 BBIXJOMNHYIO TpyOy OT
pabotaromero Tpaktopa. IIpm 3TOM MaTOYHBIH pacTBOp Oyner
JIONIOJIHUTEIbHO  HACHIIIEH, TMOJIE3HBIMU Il  pPAacTeHUH, Ta3aMu
YIJIEKUCIIOTHI.

Ecnu marouHblii  pacTBOp TOTOBUTCS HENOCPEACTBEHHO Ha
OpOLIaeMOM T10JIe, TO €0 Cpa3y U3 PaCTBOPHOM €MKOCTH (IIOCE OTCTOS)
JIO3UPOBAHO BHOCAT B OpPOCUTENBHYIO BOAY U  oOOoramieHHas
MUTATEIILHBIME JJICMEHTAaMHU BOJIA MOAACTCS B TOJHBHBIC OOPO3/IBI WIIH
HaIlyCKOM Ha moJjochl. [Ipu 3TOM pacTBOpHas €MKOCTh JOMOJHUTEIBHO
YKOMITJIEKTOBBIBAETCS TIOIUIABKOBBIM Jo3aTopoM (puc. 2). B ciywasx
LEHTPAIN30BAHHOIO MPUTOTOBJIEHUS TOTOBBI MaTOYHBIA PAcTBOpP Ha
OOBEKT OpONICHHS JIOCTABISIETCS B aBTOIMCTEPHE U CIMBAETCS B
CHEIHATbHYI0 eMKOCTh-HAKOMUTENb 1 (pUC. 2), pPacIoNOKEHHBIM BOIH3U
C BPEMEHHBIM OPOCHUTEIIEM.

Puc. 2 Cxema ycTpoiicTBa OIUIABKOBOT'O 03aTOpa JJIsl BHECCHUS JKUIKUX
MUHEPAJIBHBIX Y10OPEHH B ITOJIMBHON IIOTOK BPEMEHHOT'O OPOCUTENS
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CeNTbCKOXO03SICTBEHHBIX paboT, 3(h(heKTUBHOTO HCIOJIB30BAHUS BOJIHBIX U
3eMENbHBIX PECypCOB, CHOCOOCTBYIOLIMX YJIYYIIEHUIO COLHAIBLHOIO
YPOBHS CEIbCKOT0 HACEICHHUS.
PexomeHnjaluy HamucaHbl Ha OCHOBE MaTepHalloB MHOTOJIETHHX
MOJIEBBIX U J1abopatopHbix uccienaoBanuit Keipreiz. HUW uppuranuu.
Bpoutopsl pacnipocTpansitoTes cpean pepMepoB — 6ecnIaTHO.

Bamu 3ameyaHusi ¥ NMpeJIOKeHUS N0 COTEPKAHNUIO OPOLIIOPHI,
HANpaBJIsTe N0 agpecy:
720040, r. bumkek, yJi. TokronaaneBa 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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YaoOpurenbHoe opoLIeHHEe, YPOKAN CeJIbCKOX03511CTBEHHbBIX
KYJbTYP U TeXHHYECKHE CPeJACTBA MPUTOTOBJIEHHUS KUIAKUX
MHHEPAJIbHBIX Y100peHn .

1. Yio0purenbHoe opoieHune
1.1 Oo0ocHoBanue 3¢peKTHBHOCTH YAOOPUTEIHHOI0 OPOLICHHSA

HccrnenoBanust mokasand, 4TO BBICOKHE YpOXKaW Ha OPOIIaeMBIX
3eMJISIX, TPH CO3/IaHUM ONTHUMAJIBHBIX BJIAro3anacoB B MOYBE, MOXKHO
JIOCTUYb ITyTEM MOBBIIIEHUS 3(PPEKTUBHOCTH BHOCHUMBIX YJOOpEHHI,
XUMHUYECKMX  MEJIHMOPAHTOB,  SAOXMMUKATOB M TepOHUIMJIOB.
O¢ddexkTnBHOCTE BHOCHMBIX ynoOpeHuit (azor, Qocdop, Kanmii) u
SAOXMMHKATOB 3HAUUTENFHO MOBBIIIAETCS 3a CUET MPUMEHEHHs HUX B
XKHUJIKOM COCTOSHHH, IIyTEM COBMEIICHHS TEXHOJIOTHH IIOJIUBA C
OJTHOBPEMEHHBIM BHeceHHeM ynoOpeHuid. Kak mpu MOBEpXHOCTHBIX
crioco0ax IMoJIMBa, TaK U MPH JIOKIEBAaHUH, TEXHUKA BHECEHHSI YKUKUX
yI0OpeHU CYyIIEeCTBEHHO CHI)KAeT HENpPOIyKTHBHbIE UX HOTEpU (3a
CYeT TMOJHOW  YCBOSIEMOCTH  pACTCHUSIMH) H  OOECIIeYMBACT
NPaKTUYECKYI0 BO3MOXKHOCTb BHEJIPEHHUS Ha (hepMEpPCKUX XO3sHCTBaX,
WHTCHCUBHOW TEXHOJIOTUM BO3JCIIBIBAHUS  CEIBCKOXO3SHCTBEHHBIX
KYJIBTYp, MOBBIIIEHUE IJIOJOPOJUS 3€MeIb U MPOJYKTUBHOCTH BOJBI.
Ortcroa, cnoco0d BHECEHUS JXKUIKUX ynoOpeHuit (azora, ¢ocdopa,
KaJMsl, MHKPOAJIEMEHTOB), Te€pOUIMIOB M SAIOXMMUKATOB IOJTYUUII
Ha3BaHHUE — (pepTHUraIHs, a COBMEIICHNE OTepaIiii MoirBa (OpOIICHHE
C BHECEHHEM yNOOpeHHi) B CHIIy UX KOMIUIEKCHOTO BO3ZEHCTBUS Ha
NOYBCHHbIE  MpPOIECCHl, MNOJIYYHJ  Ha3BaHWE  YIOOPUTEIHHOTO
OpOLIECHHUS.

Bonpocsl  ycnemHoro mepexona K HMHTEHCHBHOM TEXHOJIOTUH
BO3/I€TIBIBAHUS CEIBCKOXO3SIMCTBEHHBIX KYJIbTYp, HE MOIYT OBITh
pELICHBI TOJIBKO 3a CYET OJHOro (hakTopa — YIpaBlieHUE MUILEBHIM
PEKUMOM IOYBBI, T.K. KpOME IUTAHUSA, PACTEHUSM OJHOBPEMEHHO
TpeOyercss eme BOAa, BO3AYX W Temio. lloaToMy moOcCTaBieHHAS
npobjemMa JIOJDKHA PpelIaTbess IyTeM MCCIEeOBAaHMN KOMIUIEKca
HEpPa3pbIBHO CBS3aHHBIX OCHOBHBIX (DAaKTOPOB JKM3HM PACTCHUH —
BOJIHOTO, BO3JAYIIHOTO W IHIIEBOrO pPEXUMOB IOYBBL. Ilpum s3TOM
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1 (cm. puc.l) 3arpykaercss TpeOyeMbIM COCTABOM CYyXHUX MHUHEPATBHBIX
yaoOpeHuit. 3aTeM 4epe3 moABOAIIYI0 TpyOy (3) mogaeTcs moa HarmopoM
Bo/a (IIPH 3aKPBITBIX KpaHaxX 6 M 7) K mephOpHUpPOBAHHBIM Pa3BOISAIINM
TpyOam 4 (6apboparop), KOTOpasi Co3/AaeT BOCXOSIINE BUXPEBbIC TOTOKH,
CTIIOCOOCTBYIONIHE TOAJIEPKUBATH BO B3BEIICHHOM OYypIISIIIEM COCTOSIHUU
y100peHHs, KOTOPbIE MOJHOCTBIO PACTBOPSAIOTCS B MPOLECCE 3aMOJTHEHUS
0aka BOJIOH WM 3aMKHYTOH €€ IUPKYJISALNH.

Puc. 1. O6mmii Biz Oaka J1st pacTBOPEHHSI MUHEPaTbHBIX
ynoOpeHui

1- Bak 2x2x1,5 M U3 JTUCTOBOr'O >KeJie3a TOMIIMHOM 2...3 MM (MOXKHO U3 XKeIe300eTOHA);

2- Pebpa xectkocty; 3 - INomsomsmas tpy6a 0 50 MM juist HarHeTaHWsT CKATOrO BO3IyXa OT
KoMIpeccopa (BBIXJIOITHOM TpyObI TpakTopa) Wi Boipl; 4 - BapGopartop s pacTBOpeHus
yaoOpeHnii U3 TOMMBTHIICHOBBIX TpyO @ 32 MM, nepdOpHpOBAHHBIX C HIDKHEH CTOpPOHBI,
nuametp rnepdopanuu 3 MM, ¢ marom 100 mm; 5- Kpan; 6 - lInakocimBras TpyOa ¢ KpaHoM;
7 - PactBOpociBHas TpyOa; 8 — YTOMNOK.

Cxema mepeMemvBaHusl U PACTBOPCHUS YAOOPEHUN MOMKET OBIThH
3aK0JIbIIOBaHHOM. [Ipu 3TOM cxeme eMKOCTh 3arpykaeTcsi yA0OpEeHUsIMU U
3alloJIHIETCS BOJIOIO. 3aTeM BKiItoyaeTcs Hacoc «Kama» wnmm 2K-6,
paboTaIMii B KOJBIIEBOM KPYroo0opoTe, T.€. JKHJIKHH COCTaB
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CIIEJIOCTh, KaK ¢ TOYKH 3PEHUS 3aTpaT yIO0OpeHH Ha eIUHUILY TIPUPOCTa
ypoxasi, TaK U C TOYKH 3pEHHUs 3aTpaT Ha MPHOOpETEeHHWE U BHECCHHE
yI00peHui.

Kykypy3a Ha 3epno. Haubonee s>ddexktuBHOM, 1151 KyKypy3bl Ha
3€pHO, CJeIyeT cuuTarh J03y B KomuyecTtBe NsoPsoKso kr/ra n.B.,
BHOCUMYIO C TpeMs MOJKOPMOYHBIMU TMOJNMBaMU (TIOJIMBHAs HOpPMa
600...800 M’/ra) B IepHOI: IeEpel IEPBHIM BETETALHOHHBIM IOJTHBOM,
BBEIMETBIBAHUSI METEJIIOK M MOJOYHOBOCKOBOI cmenoctu. Ha Bapuante ¢
depruranueit ypoxkai 3epHa mossimaercs ¢ 55 1/ra go 73 n/ra. Kpome Toro,
MIPOUCXOJUT YJIy4YIIEHHE KadyecTBa 3epHA - YBEIMYHBACTCS COJEp KaHUe
oenka ¢ 13,2 no 14,1% u crexnoBuaHoctu ¢ 32 10 58% Mo cpaBHEHUIO C
OOBIYHBIMH TTOJMBAMH.

IMomunopsl. Ha nomupopax, mnpu ¢eprurauuu ¢ ABYMs
MOJKOPMOYHBIMU TOJMBAMU B MEpPUOJ IBETEHHS U IJI0J000pa30BaHUA
HaubOonee dpPexTUBHBI BapuaHThl ¢ AA- aMMuadHoi cenuTpoit (Ny Kr/ra
n.B.), Hb - Hutpodocom (NgoP4 Kr/ra 1.B.) W COBMECTHBIM BHECEHHEM
Hutpodoca ¢ xmopuctbiM KammeM — Hd + Xk (NaoPsoKap). Tlpu Takom
MUIIEBOM pPEXHUME ypoXKal MOMHUIOp KoJjiebsnercs B mpezaenax 524...596
1/ra. [lpubaBka ypoxkas Ha 3TUX BapHaHTaX COCTAaBUJA COOTBETCTBEHHO
85, 149 u 157 1/ra, T.e. ypoxkail MOBBICHJICSI COOTBETCTBEHHO Ha 16,2; 25,3
u 26,3% 1O CcpaBHEHUIO C KOHTpOJIEM, TA€ YyIOOpEHHS BHOCWIHCH
OOBIUHBIM cTOCOOOM B CyXoM coctosiHuu. Kpome Toro, B mopsake
OTIBITHOTO MHTEPECA, BBISBICHO, YTO OT BHECCHHS C BOJOHN TOJIBKO Kallvs
ypokaii moMu10p noBsimaics Ha 41,4 n/ra wim Ha 8,6%, a OT BHECEHUS
ToNBKO (pocdopa - ypoxaii moBbicuiics Ha 53,6 1/ra winu Ha 10,9%.

3 TexHoJIOTHS ¥ TEXHHUKA MPUTOTOBJIEHHS KUIKHX MHHEPATbHBIX
yaoopenui

3.1 TexHoJI0rusi NPUTOTOBJICHUSI MATOYHOI'0 PACTBOPA
MHHEPAJIBbHBIX YyI00peHuil

IIpurotoBnenue u3 TIpaHyJOMETPUYECKMX TYKOB MaTOYHOIO
pacTBopa ynoOpeHHMH C 3aJaHHOW KOHIIEHTpALMEH OCYIIECTBISETCS C
IIOMOILBI0  PAaCTBOPHOM  YCTaHOBKHM, IpeACTaBisAomied u3  cels
METAITMYECKYIO MU HKeJIe300€TOHHYIO eMKOCTh (6ak). I 3Toro eMKocTh
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BOJIHOMY pEXHUMY, O€3yCJIOBHO, SBISIIOIIEMYCsS TJaBHBIM, HO HE
€IMHCTBEHHBIM ()aKTOPOM IUIOJOPOJUS. MOYBBL, OTBOJUTCSA IIEPBOE
mecto. OH CIy)XHT OCHOBOW i (OPMHUPOBAHHS TEIUIOBOTO U
NUILEBOr0 PEXHMOB IMOUYBbl. Boja okaspiBaeT mpsiMoe BIUSHHE Ha
pacTBOpPUMOCTh  TBEPAOM (a3bl Makpo — U  MHKPODIEMEHTOB,
HaXOJSIIMXCS B CAaMOH MOYBE U y00pEHUAX, a TAaKXkKe BO3JIEHCTBYET Ha
BCIO TIOYBEHHYIO (payHy IpHU a3pOOHBIX U aHadPOOHBIX MPOIIECCaXx.

OKCIIepUMEHTBI T0Ka3ajd, 4YTO IPOAYKTUBHOCTH OPOCUTEIHHOU
BOJIbI 3aMETHO BO3pACTaeT MPHU HAIpPABICHHOM €€ UCHOJIb30BaHUU IS
NPUTOTOBJICHUS TMMTATEBHOIO PpacTBOpa BHE IIOYBEHHOH Cpenbl ¢
MOCJIEAYIOIUM BHECEHUEM €T0 C MOMOILBIO THAPONOIKOPMILUKOB (TIpH
JOXK/IEBAaHUM) MM C MOMOILBIO JIO3UPYIOIIEro YCTPOHCTBA — IpH
MOBEPXHOCTHBIX CIlOcO0ax MojuBa. B cBsA3M ¢ TeM, YTO pPacTEHUIO
Hy’KHa HE 4YuCTas BOJAa, a OpOCUTEIbHas BOJA, HACHIIICHHAS
NUTATeIbHBIMM ~ BEILLECTBAMH, I€pepaclpesieieHue U Iojada ee
HEMOCPEJCTBEHHO B Cpely OOMTaHUs 3TUX PpACTEHUH, OTKpPHIBAeT
CYILIECTBEHHbIE TEPCHEKTUBbI Iepes YA0OpPUTEIbHBIMU IOJUBAMU
CEJIbCKOXO35ICTBEHHBIX KYJIBTYDP.

B opomaemom  3emnenenuu  KbIpreiscrana,  Hapsgy ~— C
UPPHUTallHOHHBIMU NTpo0JIeMaMH, BCE 3HAUUMO 000CTPSIFOTCS BOIPOCHI U
9KOJIOTMYECKOI0 COOTHOLIEHMSI KOMIUJIEKCA MPUPOJIHBIX YCJIOBUH
OKpY’Karoleu cpenbl c npeodpasyromiei X035iCTBEHHOM
NeSITeNIbHOCThIO YeJoBeKa. Tak, BHECEHUE MUHEpaIbHbIX YA0OpEHUI B
Bujge cyxux TykoB Ha 40% cHmwkaerca KodhGUIMEHT HX
IPOAYKTHUBHOIO HCIIOJIb30BaHUA pacTeHusiMu. [lpum 3ToM, 3a cuer
3HAYUTENbHOM JOJM TOTEeph, KOTOpas YXOOUT Ha IOBBIIICHUE
KOHIICHTPAllMd IIOYBEHHBIX pacTBOPOB, CO3/a€T  HAKOJIOTMUYECKU
OmMacHyr cpefy oOuTaHus pacteHwii. Kpome Toro, mpu cyxom
BHECEHUHU yJIOOPEHUH, HE UCKIIIOYAETCs peabHasi OMIAaCHOCTh CMbIBA X
OocaJKaMH MM OPOCUTENbHON BOJOW (MpU TONMBAX), 3arpsA3HAL
MOHW)KEHHBIE YYacCTKH, TPYHTOBBIE BOJbI U BOJOEMBI. YKa3aHHbBIC
HEeraTUBHbIC BO3JEHCTBHUA HEMPOLYKTHBHBIX IIOTEph yIOOpEHUi,
YCKOPSIIOT TMPOLIECCHI 3aCOJICHHsI OOIIMPHBIX OPOLIAEMbIX TEPPUTOPHH,
HapyIasi 5K0J0rM4eCcKOe PaBHOBECHE OKPYKAIOIIEH CpeIbl.

ITo cBoeilt cytu crmoco0 ¢epTuranuu yxe U3HAYaIbHO HCKIIOYAET
HEraTMBHOE BO3JICHICTBME XMMHUKAaTOB Ha OKpyXkarwoluyto cpeny. [lpu
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depruranum c1abo KOHIEHTPUPOBAHHEIN (He Oonee mpenenoB 0,1 —
0,3%) B BOoIE MUTATENBbHBINA PACTBOP COCPEIOTOUYMBACTCS B aKTHBHOM
KOpHEOOUTaeMOM cjioe, MOJTHOCTBhIO (10 99%, Bmecto 60% mpu
BHECEHUHU CYXUX TYyKOB) TIOTJIOIIAETCS PACTEHUSMH, YTO HCKIIOYAET
BBIHOC €T'0 B JPEHAXHYIO CETh WIH B OoJiee IiTyOOKHEe TOYBEHHBIE CIIOU.
W3 storo crnepyert, 4To yaoOpUTENIbHBIE MOIHUBHI CIOCOOCTBYIOT Oojiee
NPOJYKTUBHOMY PAaCXOIOBAaHUIO OPOCHTEIBHON BOJBI M MUTATEIHHBIX
BEUIECTB Ha eauHHuIy ypoxkas. CaMm Tmpolecc KOMIUIEKCHOTO
peryIMpoBaHMsI BOJHOTO M THIICBOTO PEKUMOB TIOYBBI C ITOMOIIBIO
depTurany, MOMHMO BBICOKOM dS()(PEKTUBHOCTH HCIOIH30BAHUS
MUHEPAJIbHBIX YAOOPEHH U OPOCUTETHHON BOJIBI, TIO3BOJISIET TOAHSTH
KYJIBTYpY OpOLIAEMOro 3eMiefesnsi Ha 00Jiee BHICOKUN 3KOHOMUYECKH
11es1eco000pa3Hblil ypOBEHbD 3a CUET:

* 3HAUUTENBHOTO COKpamieHus (mo 2- 2,5 pasza) 3arpar Tpyaa,
MaTepHalbHBIX CPEACTB M DHEPrHM Ha TPOU3BOACTBO EAMHUIIBI
CEJIbCKOXO03SUCTBEHHON MTPOIYKITNH;

* IpUPOCTa YypoXkasi OT COBMECTHOIO BHECEHHMs BOJbl U
MUTATENbHBIX BEIIECTB, P MPABIJILHOM MOJUBHOM PEXHUME U 00IIEM
BBICOKOM YPOBHE arpOTeXHUKH — IPEBBIMACT CyMMYy MNpHOABOK OT
pa3zenbHOro aeicTBus ATHX (akTtopoB. Ilpupoct ypoxkas B cpenHeM
OLICHHMBAETCS JUIsl 3€PHOBBIX KOJOCOBBIX Ha 8 — 26%; a coxepikaHue
KJIEHKOBUHBI — Ha 2 — 3%; KOpHEW caxapHOM CBeKJIbl Ha 5 — 22%;
ceMsiH Oe3BBICAJIOYHOM caxapHOM cBekiabl — Ha 30 — 57% ; ceHa
JOTIEpHBI — Ha 5 — 14%);

* TOJHOM MEXaHW3alMM ¢ aBTOMAaTH3alMHd BCEX ONepalui,
CBSI3aHHBIX C MPHUTOTOBICHHUEM U MPUMEHEHHEM >KUIKHUX yAOOpeHUi
HETIOCPEJCTBEHHO B YCIIOBUAX (PEPMEPCKUX XO3ANUCTB;

* BO3MOXHOCTh BHECEHHUs yJOOpEeHUH Ha TeX JSTamax pa3BUTHUs
pacTeHHid, KOrJja UM B HAUOOJbBINEH CTETIEHH HEOOXOIUMBI AJIEMEHTHI
nuTanus W Binara. [Ipu sTomM oOecneunBaercs Oojee paBHOMEpPHOE
pacripesieieHue 3JIEMEHTOB NHUTAaHUS 10 IUIOLIAAH, PACUIMPSETCS
BO3MOXKHOCTh YJYYIIIEHHS KauyecTBa MPOIYKIMH 3a CUYET MPOBEICHUS
MO3IHUX TIOJJKOPMOK HE3aBUCHMO OT (ha3bl pa3BUTHS PACTCHHI,

* COBMCIICHHE OMepaluid TOJMBa W BHECEHHS yA0O0pEHUI
UCKITIIOYaeT NPHMEHEHHE CIENHATbHBIX pa30pachIBAIONINX MaAIIHH,
yMEHbIIAeT TPEOOBAHUS K CIEKUBAEMOCTH, pa3Mepy I'paHyll U APyTUM
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Cemena c¢ BcxoxkecTblo 75% (Ha 10-i geHp mpopacTaHus)
CUUTAIOTCS HEKOHAWIIMOHHBIMH. B MPOW3BOACTBEHHBIX YCJIOBUAX, MPH
BHECCHHU CyXUX YIOOpeHMii, BcxoxkecTh Obuta 77,4%, a Ha BapuaHTax C
¢bepruranueit oHa moBceMecTHO yBenuumiach 110 81,8-84,6%.

3epHoBbIe-KkoJ10coBbIe. Depruranus 3pPexTUBHA U HA 36pPHOBBIX-
KOJIOCOBBIX KyJibTypax. Kak mnpaBmiio, Takass MOJKOpPMKa COBIQJAET C
HauOOJbIIeH MOTPEOHOCTHIO PACTEHUH BO BiAre, NPHUXOJAIICHCS Ha
HamOoJee KapKuil mepuoi jera, T.e. ¢ HEOOXOJUMOCThIO 00s3aTeILHOTO
IIPOBEJICHUS T0JIMBA 3€PHOBBIX.

Ha cepo3eMHO-TyroBbIX MOYBaxX, C MOCEBAMHU O3MMOM MILIEHUIIBI
copra «be3ocras-1», ynoOpeHuss Cc BOJAOW BHOCHJIUCH C JIBYMs
MOJAKOPMOYHBIMH MOJIMBAMU MOJUBHON HOpMOH 1o 600 m/ra. C IIEPBBIM
MOJIMBOM BHOCHJIACh MOJIOBHHA H03bI a3oTa (N3op Kr/ra 1I.B.) W TOJHAS
dbocdopa (P3p kr/ra 1.8.) B popme HHTpOodoca. Co BTOPHIM IOJIUBOM - B
da3zy: KOHelml  IIBETEHHUS - HAYaJO MOJIOYHOM CIIEIIOCTH - BHOCHIICS
TOJILKO a30T (BTOpasi MOJOBHUHA J103bI -N3) Kr/ra 1.B.) B OpMe MOYEBHHBI.
Bo BTOpOoM ombITe, Kak U B NEPBOM - IIPU BHECEHUM YJI0OpEHHH ¢ BOJOM
MIOJIy4YeH JOCTOBEPHBIN yposkall 3epHa U MpHU yBEJIWYEHUU 103 yAOOpeHU
oT NgoP3p m0 Ngo Pss xr/ra a.B. - cocraBua - 58,6 - 61,9 m/ra. Takum
oOpa3oM, mpubaBka ypoxkass Ha JBYX BapHaHTax OIBITOB, COCTAaBHIIA
COOTBETCTBEHHO - 6,3 u 8,6 1/ra. Kpome TOro, KauecTBO 3epHa TaK ke
MOBBICUJIOCH - cojepkaHue Oenka ysenuumiock ¢ 10,3 mo 13,1%,
kieiikoBuHbl - ¢ 20,2 1o 25,6% 1O CpaBHEHHIO C BHECEHHEM CYXHUX
MUHEPAJIbHBIX YI00pEHHH, BHECEHHBIX OOBIYHBIM CIIOCOOOM.

Kykypy3a Ha 3enenyro maccy. Ha kykypyse (Ha 3eieHyr0 Maccy)
BHECEHHE MHUHEPAJbHBIX YAOOpEHUI C TMOJUBHOM BOJOW IMOKAa3aio, YTO
YBEIIMYEHHUE /103 a30THBIX YI0OpeHui (ammua4yHoi cenutpel) ¢ 60 1o 90
Kr/ra J1.B. (BHOCUMBIX C TpeMs MOJKOPMOYHBIMHU IOJINBAMU TOJIHUBHOU
HopMoit  600...800 M’ra) CIOCOOCTBYET 3HAYMTENHHOMY YBETHUCHHIO
MpUPOCTa 3eJIeHOW Macchl. Tak, mpu BHeceHMH Ngy KI/ra I.B. ypoKai
noiydeH 465 1yra, a npubaBka B yposkae coctaBmwia 128 1yra uwmu 38,2%.
JlanpHeimee yBenIWYeHHE 103kl  yaoOpeHmid 10 Ngoyg Kr/ra 1.B.
CTaOMIM3UPOBATIO Ypokaih Ha ypoBHe 561 1/ra, ¢ mpubaBKoOM yposkas Ha
ypoBHe 224 1/ra. Haubonee 3¢ddeKTUBHOMN, NI KyKypy3bl Ha 3e€JICHYIO
Maccy, CleAyeT cyHuTaTh 103y B KojudecTBe Noyp Kr/ra A.B. C Tpems
MOJIMBAMH B TEpPUOJ: BBIMETHIBAHUS METENIOK - MOJIOYHO BOCKOBas
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wm 0,2 1/1) Ha (GOPMHPOBAHKE TEHEPATUBHBIX OPraHOB, YIyYIIEHHEM
N30MpPaTENFHOCTH OIUIOIOTBOPEHMS U 3aBSI3bIBAHUS CEMSH B KIIyOOuKax, a
TaK e UX CO3PEBaHUS.

Tabmuma 1
Kynerypa OnTuManbHbINA VYpoxait, [TpubaBka Kon-Bo dasza
BapUAaHT, n/ra ypoXxas, mo | ynoopu- pa3BUTHAL
Kr/ra J.B. (omsIT/ OTHOIIICHHUIO | TEIBHBIX
KOHTPOJb) | K KOHTPOJIIO, | TIOJUBOB
/ra
CaxapHas N3oP30Ks0(HytX,) | 445/383 72 2 Kopreobpazo-
CBEKJIa BaHHE,
(dabpuunas caxapo-
HAKOIIJICHUE
CaxapHas P30K30(AA+X,) 20/13 7 2 IIBeTenue,
CBEKJIA N3oP30K30(Hy+X) 21/13 8 2 wiox000pa-
ceMeHHas 30BaHHE
Osumas NeoP3o (Hg) 59,6/53,3 6,3 2 Konomenue,
MIIEHUIA NooPys (Hg) 61,9/53,3 8,6 2 HayYayuo HaJlu-
bezocras-1 Ba 3€pHa
Kykypysa N¢o (Ho) 465/337 128 3 BrimeThIBaHMS
3eJeHast Neo (Ho) 561/337 224 3 METEJIOK,
Macca MOJI.BOCKOBas
CIENIOCTh
Kykypy3za NsoPsoKso(HytXe) 73/55 18 3 BrivertsiBaHus
HAa 3epPHO METEJIOK,
MOJL.BOCKOBAs
CIIEIIOCTH
Homumopsr | Nyo(AA) 524/439 85 2 IIBeTenue,
NuoPao(Hg) 588/439 149 2 101000pa-
N40P40K40(H¢+XK) 596/439 157 2 30BaHHUEC

Buecenne pasHbIx (OpM KUIKUX YAOOpEeHHH C OpOCHTEIbHOMN
BOJIOM TOJOXHUTEJIbHO CKa3bIBa€TCsI HE TOJBKO HA YpPOXKaHOCTU CEMSH
caxapHOM CBEKJIbIl, HO M Ha HMX KpymnHocTH (KadecTBe). Tak, BBIXOA
KPYHHBIX KOHIUIIMOHHBIX (pPakiuil ceMsH c auameTpoM 5,5 u 4 MM
yBenuuuBaetcs ¢ 32,2 no 47,5% u, HaoOopoT, B 00111el Macce ceMsH, MO
BIUSHUEM (epTurainuy, cojepkaHue Meiakux ¢paxouit 3,5 u 3,0 mm
camxkaercs ¢ 30,5-34,5 mo 27,2-19,0%.
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(U3UKO-XMMUYECKIM CBOWCTBAM TYKOB, PacIIUpPsiET BO3MOKHOCTD JIJIS
0e3TapHOI TPaHCHOPTUPOBKHU YIAOOPEHUN W MPUMEHEHUS HX KHIKHX
¢dopmM, CoKpalaeT MoTepy MUTATEIBHBIX BEIISCTB HA BBHIIICIAUYNBAHHE,
HE CO3/Ia€T TMOBBIIIEHHBIX KOHIIGHTPAIM TMOYBEHHBIX PAaCTBOPOB,
YIOBJIETBOPSISE  3alpochl  OOEcCreueHus:  KyJbTYPHBIX  pacTeHUM
JIEMEHTaMU MUTAHUS KOIJA OHM OCOOCHHO UYBCTBHUTENBHBI K HX
HEJOCTaTKy, CHHXasi DJKOJOTMYECKYI0 O€30MacHOCTh 3arps3HEHUs
OKPYXKAaroIIei Cpebl;

* BO3MOXXHOCTHM YMEHBILIEHHUS YIJIOTHEHUS I1aXOTHOTO CJOA
MOYBHI 3a CYET COKpAIEHHS KOJMYECTBAa TMPOXOJOB CHEIHATbHBIX
CeJIbXO3MaIIMH JUIsi 00pabOoTKH MO,

AHanu3 BBILIEU3TI0KEHHBIX MCCIENOBAHUN HAIVIIIHO IOATBEPXK-
JaeT IeJIecoo0pa3HOCTh Tepexoaa K HOBBIM pecypcocOeperaronmm
TEXHOJOTUSIM KOMILJIEKCHOTO PETyJIUPOBAHUS BOJHOTO U MHIIEBOTO
PEXXHMMOB ITOYBHI.

1.2 TexHoJiorusi y100puTe1bHOT0 OPOLICHUS

Y a06purenbHOe OpOILICHHE CO3JaeT OJIaroNnpHUsITHbIE YCIOBUS IS
BBIPAIIIUBAHUSL CAMBIX DPA3JIMYHBIX CEIBCKOXO3SUCTBEHHBIX KYJIBTYp:
caxapHOW CBEKJIbI (AaOpUYHOM W CEMEHHOM, 3E€PHOBBIX — KOJOCOBBIX,
KyKypy3bl Ha 3€pHO W CHWIOC, MHOTOJETHHX TpaB, cou, (Daconu,
BUHOTPAJIHUKA, CAJl0OB, OBOLIHBIX KYJbTYp. YA0OpUTENbHOE OpOIIECHUE
3¢(}HEeKTHBHO MOXET OBITh NPUMEHEHO B PA3IHYHBIX IPUPOTHO-
KIIMMaTH4eCcKHX ycnoBusx Keipreizcrana.

@®akTopbl yIOOPHUTEIBHOTO OPOUICHHS, B OCHOBHOM, SIBIISFOTCS
CTUMYJISITOPAMU TIOMYYCHHsI JOTIONHUTEIBLHOTO Ypokas (CM. TaOJuIry)
CEJIbCKOXO3SUCTBEHHBIX KYIbTYyp. [IpenMyiecTBa BHECEHNS MUHEPATBLHBIX
ynoOpeHuil ¢ TOJMBHOW BOJOW OOJBIIE BCETO MPOSIBISIOTCS BO BTOPOM
MOJIOBUHE BETETAIIMH B COMKHYTBIX TIOCEBAX U BBICOKOPOCIOM COCTOSIHHH,
KOI'Jla MeXaHu4eckas 3a/ieJKa B MOYBY TYKOB MPAaKTUYECKH HEBO3MOXKHA.
[Ipexae, 4em BHECTH B TIOYBY MUHEPAIbHBIC KOMIUIEKCHBIC YAOOPEHUS 110
croco0y depTuranmm, cieayer cyxymo a3y ynobpenuit (azora N,
docopa P, xanus K) oOpatuts B xuakyio ¢a3zy, T.e. TYKH pacCTBOPUTH B
BOJIE M, TakuM o00pa3oM, TMOJNYYUTh IKHJIKUHA KOHIICHTPUPOBAHHBIN
MaTOYHBI PACTBOP MHILIEBOTO IUTAHUS, KOTOPBIA 3aTEM BBOJUTCS B
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BOJHBIN MOTOK He Oosiee kak B 0.3%-HOM cooTHomeHuu. [Ipurotosienue
MaTOYHOTO pacTBOpa C 3aJaHHOW KOHIICHTpAI[UEHl OCYIIECTBISIETC B
000 pacTBOpHOH 5 — TH KyOOBOi emkocTH (Oake). s 3Toro 6ak Ha
30% obbema (1,5 M), 3arpyxaercs TpeOyeMbIM COCTABOM CYXHX
MUHEpaNIBHBIX y100peHuil. OcranbHbie 70% o0beMa 3aroiHAeTCsl BOJOKO.
[Ipon3BonuTCsT MeXaHMYECKOE IepeMEIlMBaHUe CMeCH J0 MOJIHOH
pacTBOPUMOCTH  BCEX KOMIIOHEHTOB. IIpm TakoM COOTHOLICHHH
KOHIIEHTpaIUsl MaTOYHOTO pacTBopa coctaBuT Cy = 100 KT/M° BOJBL.

[Ipu ¢epTuranuu UCHONIB3YIOTCS XOPOIIO PAcTBOPUMBbIE B BOJE
cyxue ypoopenus. M3 a30THbIX yH0OpeHMH - MOYEBHMHA W aMMHauyHas
CeJINTpa MMEET BBICOKYIO PACTBOPUMOCTh U IPAKTHUUECKH HE 00pazyeT
nutama.

W3 pocdopHbIX yaroOpeHuii He0OX0IMMO MPUMEHATH - aMMO(doC H,
KaK HUCKJIIOYeHHe - JBOMHOW cymepdochar. Ammodoc XopoIio
pacTBopsieTcsi U oOpa3yeT HeOOJbIIOe KOJIWYECTBO TOHKOAUCIEPCHOIO
[IaMa, a IIPU KOHLIEHTPALUsAX B COTHIE JOJM IPOLEHTA - arpECCUBHOCTh
pacTBopa K MeTajuly CTAHOBUTCSI MUHUMAJIbHOM.

W3 xkanmuiHpIX yOOOpeHHH cienyeT NPUMEHSITh HEUTPalbHBIHN
XJIOpUCTBIA Kanui. IlonmHOTa pacTBOpeHUs 3aBHCHT OT OYEPEIHOCTH
3aCBHINIKK Pa3HbIX BUJOB yJI0OpEeHUI B eMKOCTh. PekoMeHayeMblii OpSIOK
pacTBOpeHus: ABOWHOW cymnepdocdaT; 3areM KaJlUiHbIE W a30THBIC
ya00peHus. DToro mnopsjaka cienyeT HpUIepKHUBATbCA OCOOEHHO IpU
WCTIONF30BAaHUM B KAueCTBE a30THOTO YAOOpPEHHsS - CEPHOKHCIOTro
aMMOHUSI.

2 PexxuM BHeceHHUsI )KUIKUX Y100peHHi ¢ IOJIMBHOI BOAOH M YpPo:Kai
CeJIbCKOX03HCTBEHHBIX KYJbTYP

Pexxum BHeceHUS! KOHLIEHTPUPOBAHHBIX MUHEPAIbHBIX yI0OpeHUit
C TMOJMBHOM BOJOHM JOJHKEH OTBEYATh CIEAYIOUUM YCIOBUSM. Jl03aTOpHI
(mo3upyromuii KpaH) 00ECICYNBAIOT MMOJja4y MHHEPATBHBIX KOMIIOHEHTOB
B [IOJIUBHYIO BOJYy C HEOOXOIMMOM YacTOTOM M B MOTPEOHBIX KOJMYECTBAX.
KonuenTpanus ynobpeHuil B HOJMBHOM BOJE HpU HOpME IojuBa Oojee
500 M’/ra He JOIDKHA npeBbimarh 0,2...0.3 % B CyXo# U KapKHUil IEPUOBI.
B 1oXmnuMBBIE M TPOXJAAHBIA TEPUOIBI ATOT TPEAET MOXKET OBITh
yBenuueH 10 0,5%. Tak, Hanmpumep, TpuU yIAOOPUTEIHHBIX TMOJIUBAX
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HOpMO# 300 M’ /ra KOHIIGHTPAIMS MONMBHON BOIBI OOBIYHO HE JOJKHA
npesbimate 0,01.. .0,1 % wm  0,1. ..1,0 /1, a mpu HOpME TOJIMBA
600...900 m*/ra - 0,2...0,3 % mmu 2...3 /1.

[Ipu BHECeHUU KHUJIKUX KOHIICHTPUPOBAHHBIX YJIO0OpEHHH ¢ BOIOH
nocsie yOOpKu yposkasi oJ1 3510JIEBYI0 BCIAIIIKY, KOHIIEHTpAIlUs pacTBopa
Jonyckaercs 10 2.. .3 %.

O0s3aTeNbHOE YCIIOBUE TPUMEHEHUS YAOOPHUTEIHHOTO OPOIICHHS -
HEOIyIIeHNEe CaMOTEUYHOT0 cOpoca PacTBOPOB 3a MPEAEIbl OPOIIAEMOTO
MaccuBa - B JIpeHBl KoJuiektopa, BCP, TpyOompoBOmbl W BOIOEMEI.
Konnentpanusi ynoOpuTebHBIX PaCTBOPOB KOHTPOIUPYETCS MO 3JIEKTPO-
npoBoiHoCcTH pH-MeTpa nnm conemepa.

@abpuuHasi caxapHas cBekja. [IpoBeneHHBIMU  OMBITAMH
YAAJIOCh YCTAHOBUTH HOPMBI M CPOKH BHECCHUS JKUIAKUX MUHEPATHHBIX
yaoOpeHuid C¢ monMBHOW BoAOW. B ombiTax ¢ ¢abpuuHoit caxapHOi
CBEKJIOW, Ha ()OHE OCHOBHOTO W psimkoBoro ymoopenuii (Ngs Pss K oo kr/ra
1.B.) HauOoee 2(peKkTrBHOI OKazanach mogkopmMouHas a03a N3oP3oK3 kr/ra
JI.B., BHECEHHAsl C IMOJMBHON BOjoM B (popme HHUTpodoca U XJIOPUCTOTO
kanusi (He + Xx) ¢ AByMs BeretaimoHHBIMU mojuBamMu (HopMmamu 1o 700
M° /ra) B mepHox - (assl KOPHEOOPAa3oBAaHMS M HAKOILUICHHS Caxapa.
[IpubaBka yposkas, MO CpPaBHEHUIO C BHECCHHEM CYXUX MHHEPAJIbHBIX
yA0OpeHnid Ha KOHTpOJIe cocTaBwia 72 1y/ra kopHed (tabm.l), mpu
OJTHOBPEMEHHOM TOBBIIIEHUN KayecTBa ypoxas (caxapucroctu) Ha 1,9 %
u yposkaiiHocTu 10 455 1y/ra.

CemenHasi caxapHasi cBekja. @epruramus d>QQexTuBHA HE
TOJIBKO MPU BEIpANIMBaHUM (HaOPUIHON CaXxapHOUW CBEKJIBI, HO M CEMCHHOM.
N3 mectu nonusoB goxaeBanuem JIJIA - 100 MA nonuBHONM HOPMOH IO
700 M’ /ra - yIOGPHTEIEHEIMHI TTOJTHBAME OBUTH - /1B - B ha3y [BETCHHUS -
moioo0paszoBanus. Hanbonemuit ypoxkait cemsn 20-21 1/ra Ob11 IOTy4eH
B BapHaHTaX BHECEHUS JXUIKUX KOHIICHTPUPOBAHHBIX  MHHEPAIbHBIX
ynoOpenuit B kommmuectBe N3oP30Kso 1 P3gKsg kr/ra 1.8. B hopme HuTpodoca
(He), xmopucroro xamust (Xgx) u ammodoca (A,p). IlpubaBka ypoxas, mo
CPaBHEHHUIO C OOBIYHBIM BHECEHHEM CYXHX MHHEpaJIbHBIX YIOOpPEHUH,
cocraBuia 7-8 1y/ra.

O GhHEeKTUBHOCTh  JOTMOJHUTEIBRHOTO BHECEHHS yAOOpeHH C
OpOCUTENBHOH BOJOKW Ha (OHE OCHOBHOTO YIOOPEHHUS OOBsACHIETCS
OJarONMpHUsATHBIM BIUSHUEM CIIa0BIX NUTATEeNbHBIX pacTBOpoB (10 0,02%



