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ApedeB A. H., Ky3un E. H., Ky3una E. E.
N3MeHeHHE ILIOA0PO M IOYB

BBE/IEHUE

VYcnemHoe pa3BUTHE CEJILCKOXO3AMCTBEHHOIO IMPOM3BOJCTBA MPEIbsBIAECT OIpPE/CICHHBIE
TpeOOBaHUS K MOBBILIEHUIO OTEHIIUAIBHOrO U 3(p(PEKTUBHOTO IIOAOPOAUS MOYBBI, a TAKXKE MOJTY-
YEHUIO BBICOKMX, YCTOMYMBBIX YPOKAEB MOJEBBIX U KOPMOBBIX KYJIBTYP.

[TouBa, Kak ecTecTBEHHAs CaAMOPETYJIMPYIOIIAsAcs chcTeMa Ouocepsl, He CHpaBJIseTCs C
COBPEMEHHOI aHTPOINOIeHHON M TeXHOJIOIMYECKOW Harpy3koi. B pesyibrate o4ty mojHoro rnpe-
KpamieH!ust padoT MO COXPaHEHHIO 1 MOBBILIEHHIO TIOI0POIMSI 3eMeNTb BO BCeX perroHax Poccuu nner
OBICTpOE HapacTaHHe MPOLIECCOB Jerpajallii MoYB, Pe3KOoe CHIbKeHUE MX Iutogopoaus. [lo stoit u
APYTUM MIPUYMHAM 32 MOC/IeJHUE IOfibl YKe BBIBEJICHBI U3 CEIbCKOX03SICTBEHHOTO 000POTa IECATKH
MUWITMOHOB T€KTAPOB 3EMJIH.

BcrenctBie HeOCTaTOYHOTO BHECEHHMS] XMMHYECKUX MENMOPAHTOB M yIOOpPEHWi, a Takke
MHTEHCUBHOW MEXaHUYECKOW 0OpaOOTKU MPOMCXOAUT yTpara arpOHOMUYECKH IIEHHOW CTPYKTYpBL.
CrerneHp BbIITaXaHHOCTU YEPHO3EMHBIX M0YB KosieOsercs B uHtepBasie ot 23,1 1o 70,7 %. Crapona-
XOTHBIE YEPHO3EMBI 32 MIEPUOJ UX UCIIONb30BaHUA yTpaThiu 21,7-59,2 % BOIONPOYHBIX arperaros.
Kak criencreue BblleniepeyrcIeHHbIX (DaKTOPOB, B YEPHO3EMHBIX MOYBAX OTMEUYEHO YBEIMYEHUE
PaBHOBECHOM IUIOTHOCTH. IlepeynioTHeHre noyBbl BEIET, B CBOIO OYEpEeb, K CHUKEHUIO BEINUYMHBI
o01I1ell MOPUCTOCTH, TIOPUCTOCTHU a3PALIUH, BIATOEMKOCTH U BOJOIIPOHUIIAEMOCTH.

[MpakTryeckoe 3emesieie Hy XAaeTcs B pa3padoOTKax Mo aJaNTUBHOMY PETryIMPOBAHMIO TLJIO-
JOpOIHs TIOYB Ha OCHOBE NIPHMMEHEHHUsI PAlIIOHAIIBHBIX CUCTEM YIOOPEHHUs U CPEJCTB MEJTMOPALIH,
C YUETOM HaIlPaBJIEHHOCTH U TEMIIOB U3MEHEHUS arpOXUMHUYECKUX CBOMCTB YEpPHO3EMOB, POMCXO-
AAIIMX O] aHTPOIIOT€HHBIM BO3JECTBUEM B KOHKPETHBIX MOYBEHHO-KIMMAaTHYECKUX YCIOBHUSX.

B cBs13u ¢ 3THM BO3HHMKIIA HEOOXOIUMOCTh OOOCHOBAHHS TEOPETUYECKHUX TOJIOKEHUI U TIpaK-
THYECKHUX TMOIXOIOB K PAIMOHATBHOW pa3padoTKe MPUEMOB MOBBIIICHHS U UCHIOIb30BaHMS TLIONO-
POIUSA MOYB, YBEJIMUEHUS MPOAYKTUBHOCTU 3€MJIE/IENINS B HOBBIX YCJIOBHSAX MHOTOYKJIAJHOIO 3€M-
JIeNI0JIb30BAHMS.

Hcnonb3oBaHMe UCKYCCTBEHHBIX CTPYKTYPOOOPA3YIOLIHX TOJTMMEPOB, OCOOEHHO B COUETAaHUH C
yIOoOpEeHHsIMHU, CHUKAaeT BPEJHOE aHTPOIIOTEHHOE BO3/ICICTBIE Ha TIOUBY, COXPAHSIET ee MIOI0POre
Y MOBBIIIAET NPOAYKTUBHOCTD CEIbCKOXO3SICTBEHHBIX KYJIBTYP.
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1 HIOJIMMEPHAA MEJIMOPAIINA ITOYB

1.1 U3meHeHHe MJIOAOPO/aUSI IIOYB H
NPOAYKTHBHOCTH CEJIbCKOXO035lCTBEHHbIX
KyJbTYP OJ BJMSIHHEM NOJUMEPHON MeJIMopanun

JanpHelas MHTeHCU(UKAIMS 3eMJIeAeNnsl CTaBUT Mepes CEeJbCKUM XO3SHCTBOM HOBBIE
3a7a41, CBSI3aHHbIE C HEOOXOIMMOCTBIO TIOBBILLIEHU S TOTEHIMAIBHOTO U 3(P(HEKTUBHOTO TIOAOPOAHS
MIOYBBI.

B 3T0i1 cBAI3M OCHOBHOM 3a/1aueil CTAHOBUTCS pa3BUTHE (DYyHAAMEHTAJIbHBIX MCCIEJOBAaHUI 110
BOINPOCaM KOJIMYECTBEHHOI'O Y4eTa KOMIIOHEHTOB MOYBEHHOI'O IUIOIOPONUS, YCTAaHOBJIEHUE ONTH-
MaJIbHBIX TapaMeTpOB MX TMIPOTEPMHUUECKUX, (PU3NYECKHX, (PU3MKO-XUMHUYECKUX U OHonornye-
CKHMX CBOWCTB B pa3HbIX MOYBEHHO-KJIMMATUYECKUX 30HAX, MO3BOJIAIOIIMX PEaTn30BaTh BOZMOKHO-
CTH BBICOKOIIPOIYKTUBHBIX CEJIbCKOXO3SUCTBEHHBIX KYJIbTYP MHTEHCUBHOTO TUIIA.

Baxneiiieil 3agayeil cTaHOBUTCA INyOOKOE MO3HAHME HETaTHBHBIX IMPOLIECCOB, Pa3BUBAIO-
IIMXCS B MOYBAX MPU MHTEHCU(PUKALIMU UX UCIIOIb30BaHUs, CYIIECTBEHHO OrPaHUYMBAIOIIUX TPO-
AYKTUBHOCTb CEJIbCKOXO3SMCTBEHHOU KYJIbTYPBI.

B cBa3u ¢ TpeOOBaHMEM COBEPLICHCTBOBAHMS 30HAIBHBIX, PErMOHAIBHBIX M JIOKAJIBHBIX
MOYBO3AILMUTHBIX CUCTEM 3eMJIEJEIUsI BO3HUKAET HEOOXOOMMOCTh M3ydaThb IeHEe3UC U reorpaduio
NPOSIBJICHUs] TAKUX SIBJIEHUI KaK 3po3us, AeryMUpUKalys, NepeyIruioTHEHNe, JeKalblupuKarus,
00eCCTpYKTYpHBaHHe, YCUJIEHUE BTOPUYHOIO 3aCOJIEHHs], HeCOAIaHCHPOBAHHOCTh arpOHOMUYECKH
3HAYMMBIX XUMUYIECKUX ¥ (PH3MYECKUX CBOWCTB, MOTepsi OMOTEHHOCTH U APYrHe BUIbI JeTrpaaliii
noys. PazpaboTka 1 BHeApeHUE B NMPAKTUKY CEJIbCKOrO XO3MCTBA KOMIUIEKCA Mep M0 CHUKEHUIO
HEraTMBHBIX KAYeCTB MOYB Oy/ayT CIOCOOCTBOBATH PELLIEHUIO OJHON U3 BaKHEHIIMX IPOOJIEM — pOCTy
NPOLYKTUBHOCTH 3eMJIEIEITH .

Hampasnenue no ontumusauuu (pU3MYECKUX CBOWCTB IMOYB MOJMMEPHBIMH MaTepHhajlaMu
3apoamioch B KoHe XIX Hauane XX BEKOB B OMBITHBIX Pab0Tax pPOCCUICKUX M 3apyOeKHBIX MOY-
BOBEJIOB, M3YYaBIIMX BO3JEHCTBIE OPraHUYECKUX KOJIJIOMJOB HA MUHEPAJIbHbIE KOMIIOHEHTHI [TOYB U
rpyHTOB. B skcniepumenTtax A.A. ®ageesa u B.P. Bunbamca (1902) ammuadynas ryMycoBasi BBITSKKA
U3 YepHO3eMa ObljIla MPUMEHEHa JJIsl arperipoBaHusl CMECH KBapIEeBOrO «BOPOOBEBCKOTO» IeCKa 1
«TKeJIbCKOW» IUHBL. CxonHble onbiThl mpoBoani H.M. CaBeunoB (1936), ncnonb3ys ¢ 3TOM LEJbi0
nie04Hyo BbITAKY U3 Topda (H.JI. Kaunmnckuir, 1963). B 30-40x rogax mpouuioro CTojeTus
OOIIMPHBIE UCCIIEJOBAHKS B 00J1aCTH UCKYCCTBEHHOTO OCTPYKTYPHBAHUSI IIOYB ObLIM NIPEIIPUHSITHI B
Halllel cTpaHe B Arpo(pr3n4eckoM UHCTUTYTE 1oJl pyKoBoACTBOM akaaemuka A.D. Nodde u Beny-
mux crienmaauctoB — [1.B. Bepimnauna, @.E. Konsicea u apyrix. CHHXpOHHO aHAJIOTMYHBIE PaOOTHI
nposoauuck B CIIIA, I'epmannu n BenmkoOpurannu Ha Potamcrenckoit onbITHOM cTaHimu. B kave-
CTBE IPEenapaToB-CTPYKTOPOB MCIHOJIb30BAJIMCh TYMYCOBBIE BBITSKKH U3 Y€PHO3EMOB, OMTYMBI, TOP-
(psiHOM KJIEH, CMOJISTHOM KJIEH, CUJIMKAT HATPUsl, JIMTHOCYJIb(POHATBI, KPEMHUUOT PAHUYECKHE COEIM-
HEHMs1, creapyuHOBble U anbruHOBble KUCHOTH (I1.B. Bepmmnun, 1958; H.A. Kauunckui, 1963).
Onnaxo a1 oy deHus 3¢p(OEeKTUBHBIX pe3yJIbTaTOB TPeOOBAIOCh BHOCUTD 3HAYUTENIBHBIE JO3BI 3THX
niperniapaToB (1 % u Honee OT Macchl MOYBbI), YTO HAa (hOHE HEOOIBIINX U HEYCTOMYMBBIX MPUOABOK
ypoxasi U KpaTKOBPEMEHHOCTHU JEHCTBUS HE MO3BOJMJIO MCHOJIB30BaTh UX B CEJIbCKOM XO3SICTBE
(I'.JI. MacnenkoBa, 1966; A.C. bamrypoBa, 1984; B.B. banckosckui, [I.A. MuneeB, 1986; A.M.
Apriomns, 1991; ILA. I'peunn, 1993).

OTKa3 oT NCTIOJIb30BAHNU S 3TUX, 14 U MHOTHX IPYTUX TOYBEHHBIX KOHAULIMOHEPOB HU3KOM ITPO-
AYKTUBHOCTBIO PACTEHUI He Bcerja onpasaHa. [IoMuMO NOBBILIEHUS YPOKaWHOCTH, B 3a/1a4y YCTOM-
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YUBOT'O 3eMJIE/IC/TUS BXOAUT TOIICPKKA CTPYKTYPhI M IJIOIOPOAMS TIOUBHI HA 33JaHHOM ypPOBHE, Ha
YTO TaKke HeOOXOOUMO 3aTpavyrBaTh HEMAJIO CHJI M CPEJICTB, TIpeciielys] He COMHUTEIIBHYIO BBITOY,
a 3a00Ty O COCTOSIHMU TOYBHL. B mociemyromieM ucclienoBaTe HEOMHOKPATHO BO3BPAIAUCH K
BOMPOCaM HCIIOb30BaHMS TIPUPOIHBIX OPraHMUECKUX MOJTUMEPOB, MX XUMUYECKUX MOIU(PUKAIIHIM,
a TaKk)ke OTXO/IOB HedhTerepepadOTKU U IEJUTINI03HOOYMAaKHOW MTPOMBIIIJICHHOCTH, HAIIpUMeEp, TIpy
3aKperUIeHUH MeCKOB OUTYMHBIMH, ac(abTOBBIMU U JIATEKCHO-MACIISTHBIMU IMYJIbCUSMU, CMOJISI-
HbIMU afre3uBamu, Heprenponykramu (U.B. PeByT, 1972). MHOXeCTBO OpraHM4eCKUX BEILECTB OKa-
3aJ10Ch TTPUTOTHBIM TSI MYJTBYMPOBAHUS TIOBEPXHOCTH TMOYB C TIEJIbI0 ONTUMU3AINH €€ TEIJIOBOTO
¥ BOJAHOBO3IYITHOTO pekuMoB. C BOBJIEYEHUEM B CEIILCKOE XO3SHCTBO OPraHOT€HHBIX TOPQSIHBIX
MOYB B MEPEIOBBIX EBPOMEHCKUX CTPAHAX CTAJIM MCIOIL30BaTh AJIbTEPHATUBHBIC TEXHOJIOTUH B BUJIE
MYJIBYMPOBAHUST MUHEPAJBHBIMIA MaTepralaMi — TIECKOBAHUSI, TIOKPOBHOM, PUMITAYHOBCKOM KYJTb-
TYpPbI U JPYyTrUX KOMOMHAIHI TOpa ¢ MeCKoM, HalipaBJIeHHBIX Ha COXPaHEHUE TIOIOPOAMS OCYIIIeH-
HBIX 3emelb (3aiaensman u ap., 2005).

CoBpeMeHHBIe YCIieXH B 00JIACTH TIOJIMMEPOB MO3BOJISIOT OTKPBITh HOBBIA MYTh YIYUIICHUS
arpou3MYecKuX CBOMCTB TIOYB, HAKOIIIGHHUS ¥ PAIIMOHATIFHOTO UCTIONIL30BAHUS BJIary Ipu (popMu-
POBaHUM ypOXKasi CETbCKOXO3AUCTBEHHBIX KYJIBTYP.

[MonmuMepst IO CpaBHEHUIO C MUHEPATBHBIMU U OPraHUYECKUMHE YIOOPEHUSIMU SIBJISTIOTCS 9KO-
JIOTUYECKH YMCTHIMH BeI[eCTBAMHU.

HawulOornbiniee mpuMeHeHUe B OCTPYKTYpPUBAHUY TIOYBbI HAIILIH JIMHEWHBIE KOJIOU bl 3BecT-
HbIMU cpeaud HuUX sBisiorcst: ¢epaukyHr AN (I'/IP), comakpon (BHP), momumepst cepun K —
TUAPOIM30BaHHbIA NonuakpuiHUTpUI (K-4), oyeHb OMM3KMe 1Mo XMMUYECKOMY CTPOEHHMIO TOJva-
kpuwiamuasl (ITAA), — nannpumep, nomus (CCCP), cenapan (CIHA), cenunyp (PPI'), cononumep
MeTaKkpriIoBor KUcioThl U Metakpuiamua (Co-8, CCCP), VAMA (CIIA), koTopslii IpecTaBisieT
cOOOH CMEIIaHHYI0 HATPHEBYIO U KAJIBIIMEBYIO COJIM COTIOIMMEpU3aTa U3 BUHIJIALIETaTa U METHIIO-
BOro a¢pupa manenHoBou kucjaotsl. ['.JI. Macnenkosoii (1961); H.A. Kauunckum u A.. MocosnoBoii
(1967); C.M. Drmrreiinom (1976); B.I'. ButszessiM (1979); A.Jl. Boponunsim (1986,1990) nokazax
MIPUHITUTT JEUCTBUS TMOJMMEPHBIX JITHEUHBIX CTPYKTYpOOOpa3oBaTesei.

[Tpu npuMeHeHNH TIOUNIEKTPOIUTOB PhIXJIasi KOMKOBATasl CTPYKTYpa MOYBbI, 00pa3yIomasics
B pe3yJibTaTe MeXaHU4eCKOl 00pabOTKH, OCTaeTCsl CTAOWILHOM B TEUSHUE TUTSIBHOTO BPEMEHH TI0
OTHOITICHUIO K BO3/ICHCTBUSM TeMIIepaTypbl, aTMOC(EPHBIX OCATIKOB M MEXaHMUECKUM Harpy3KaMm.
Co3gaHHoe TaKMM 00pa3oM YCTOMUYMBOE ONTUMAJIBHOE CTPYKTYPHOE COCTOSIHUE TIOYUBHI U, CJIE/IOBA-
TEJILHO, YJTyUIlleHHe e¢ BOTHOIO, BO3AYIIHOIO U TEIUIOBOTO PEKUMOB OJArornpusATHO CKa3bIBAIOTCS
Ha (POPMUPOBAHUU YPOKas.

Ucnbrranus nonmumepos, nposeneHHbie B CCCP, CIIA, Aurnuu, bensrum, I'epmanvu, Maaum,
Erunte u psine Apyrux cTpaH BHISBIIN JIOCTATOYHO BBHICOKYIO X 3 (HEeKTUBHOCTD MPU MAJIBIX JI03aX
BHeceHus B mouBy (W.W. Emerson, 1956; R.M. Holmes, S.J. Toth, 1957; I1.B. Bepmunun, 1958;
JLLH. A6pocumoga, 1960; N.A. Pomanos, 1960; I".JI. MacnenkoBa, 1961; B.B. I'yccak, 1961; H.A.
Kaunnckwuii, 1962; A.. Moconosa, 1964, 1970; H.A. Kauunckuii u np., 1967; K.C. INaransc, 1972;
N.B. Peyt u ap., 1973; De Boodt M, 1974; C.A. Bax6a, 1980, 1981; E.B. Kynenko, 1981; A.
Kynbman, 1982;). Tak, 06pad0TKa CYIJIMHUCTON JIEPHOBOMOI30JIUCTON TIOYBHI 030 MeTaKpuiaTa
Hatpus Bcero 0,05 % ot macchl MOUBBI TPaKTUYECKU BTpoe (¢ 24 110 67 %) yBenuuuia coaepxaHue
Bojonpounsbix arperatos (I1.B. Bepumnun, 1958). UcnonszoBanue [TAA B Takoii ke J103€ B IJIUHU-
CTOU JePHOBO-TIO/I30JIMCTOM MOYBE JAJIO MPUPOCT BOJOIIPOUYHBIX arperatoB Ha 25 % (U.A. PomaHoB,
1960).

JleficTBHE TIOIMMEPOB Ha arperupoBaHe MIMHKUCTHIX MUHEPAJIOB 3aBUCHT OT MHOTHX (DaKTO-
poB. OCOOEHHO CHIIbHOE BIIMSIHUE Ha CTETeHb arperupymolero IeHCTBHS OJIMMEPOB OKa3bIBAET UX
nosupoBka (H.A. Kauunckuit, 1967; A. Kynsman,1982). Tak, H.A. Kaunnckum u A.M. Mocorio-
Boil (1967) B pesysbTare 3J1eKTPOHHOTO MUKPOCKOMMPOBAHUS OBLIO YCTAaHOBJIEHO, YTO TIOJMMEPBI
Jaske TIPU MaJTbIX KOHIIEHTPAIUSAX 00pa3yloT (PU3UKO-XUMHUYECKUE CBSI3U MEK Ty TOUYBEHHBIMU YaCTH-
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tamu. [Ipy BBICOKMX 032X MMOJMMEPOB U30BITOK UX HE B3aUMOIEHCTBYET C MOBEPXHOCTHIO MOYBEH-
HBIX YACTHII, a 3aroJIHsAeT CBOOOIHbIEC TIOPHI TIOYBHL. B 3TOM cilydae BOIOMPOYHOCTh arperatoB He
YCHJTUBAETCS, 2 OCTIA0NSETCS.

M.B. ®unumnmnoroii (1987) ycraHoBieHo, 4To npumMeHenue noymakpuiamuaa (ITAA) u HaBosa
Ha CBETJIO-KAIITAHOBBIX U JIEPHOBOMO/I30JIMCTBIX MMOYBAX MPUBOIUT K YBEIMUCHUIO BOIOYCTOMYNBO-
CTU MaKpPOCTPYKTYPHI. YBEIMUEHHE BOAOYCTONIMBOCT MaKPOCTPYKTYPBI CBETJIOKAIITAHOBOU ITOYBBI
niof1 aerictBueM [TAA Tem Oosbliie, YeM BBIIIIE 1032 IMOJIMMepa.

[MommakpwiaMu, ¥ HaBO3 CIIOCOOCTBYIOT YBEIMYEHUIO TIOPUCTOCTH, BOJOIPOHHUIIAEMOCTH,
YMEHBIIICHUIO TUIOTHOCTH CJIOKEHUS UCCIIeIOBAaHHBIX TIOYB. 101 neiicTBreM MoMakpuiaMuia yBe-
JIMYUBAETCS BOJIOYACPKUBAIOIIAS CTTIOCOOHOCTD CBET/IO-KAIITAaHOBOM MOYBHl. HaBO3 OKa3biBaeT Bis-
HUE Ha BOJIOY/IEPKHUBAIOIIYIO CITIOCOOHOCTD JIEPHOBO-TIOI30JIUCTOM ITOYBBI TOJILKO B TIEPBBIN IOJ1 ITOCTIe
BHecenus (M.B. ®umnmosa, 1986, 1987, 1990).

[Mo 00OOIIEHHBIM JITaHHBIM, BHECEHHE TOJIMMEPHOTO CTPYKTYpoOoOpa3oBatesisi TMOBbIIIACT
cojiepkaHre BOJOIPOUYHbIX arperatoB B 1,8—2,0 pa3a 1o cpaBHEHUIO C UCXOAHON BOIOIMPOUYHOCTHIO
(T".JI. MacnenkoBa, 1966; A.. Moconosa, 1970; H.I1. Kaunnackuii,1967). B omeitax JI.M. AGpo-
cumoBoil (1960) Ha CYrIMHUCTON JIE€PHOBO-TIOJ-30JIMCTOM MOYBE 32 BEreTallMOHHBIN MepHoj TUIO0T-
HOCTb OCTPYKTYPEHHOM IOUBBI K KOHIy BEI€TallMOHHOIO Neproja He npesbiaia 1,17-1,26 npotus

1,24-1,44 r/em® Ha KoHTposie. Kpome Toro, noBbllieHHE B pe3yJibTaTe BHECEHUS MOJIMMEPOB BOJIO-
IIPOYHOCTH arperaTtoB CO3JAeT OJaronpHUATHbIE YCIOBUS [JIs1 BIUThIBAHUS U pusibTpanyu Boasl. [1o
nanabM [.J1. MacnenkoBo#, [1.B6. PeyTa, 1. A. Pomanosa (1966), ckopocTb (prIbTpariiy Bofbl Oblia
BbIIlIE B 14 pa3 1pu OCTpyKTypUBaHUHU, IO cpaBHeHMIO ¢ KoHTposeM (0,05 mm/muH). ITo HaGsmoze-
HusiM JI.H AbpocumoBoit (1960),ckopocTh rcniapeHust BOAIbI U3 TIOYBBI COCTaBMIIA HA KOHTpone 2,7
MM/CYTKH, Ha OCTPYKTYPEHHBIX ACIAHKAX — 2,3 MM.

B onbitax M.I'. Tapacosoii (1982) komdecTBo BOAOIIPOYHBIX arperatoB MpH 00pad0TKe MOYBbI
MOJIMAK PUJIAMUAIOM YBEJIMUMIIOCH Ha 13 % 1O OTHOIIEHHMIO K MouBe, oOpadoTaHHoi Boou. [Tpume-
HEHHe MOJIMaKpUIaMHIA CIIOCOOCTBOBAJIO MOBBILIEHHIO BJIAKHOCTH TIOUBbI, 0COOCHHO B 3aCYIILTUBbIE
NepHo/bl BereTaluu pacTeHuil. Ha KoHTposie B1aKHOCTb MOYBbI B 3aCYIIIMBBIN NEPUOJ] JOXOIMIIA 10
1,3 % B cnoe 0-10 cm u 4,2 % B cnoe 10— 20 cm. BHeceHne nonmakpruiaMuaa yBeIMIuIO IPOLIEHT
BJIaXHOCTH MOYBHI B cJioe 0—10 cm 10 3 % u B cinoe 10-20 cM 10 5,3 %.

B onpitax B.M. IltatHoBa n H.W.11lep6akoBoii (1964) npumMeHeHne CTpyKTypooOpa3oBaTes
CHU:KaJIO uctiapeHue Oosee, yeM Ha 50 %, He U3MEHss1 MAaKCUMaJIbHOW TUT POCKOIMYHOCTH.

MakcrmManbHOe KOJIMYECTBO BOJOMPOYHBIX arperartoB ObUIO OTMEYEHO MpPU UCIONb30BAHUM
noJmMakpuiiaMugHoro noauMepa B 1o3e 0,1 % ot maccel noussl. CopepkaHue BOIOINPOYHBIX arpera-
TOB Ha TOM BapyaHTe 10 3aBEPILLEHUH TPETHETO I'0J1a UCCIIeIOBaHUI cocTaBuIIo 68,3—69,7 %, Ha ueT-
BepThii rof — 71,3 %. Pa3Huna ¢ KOHTPOJILBHBIM BapuaHTOM cocTasisna 15,7-16,5 %. (E.H. Kysus,
2002; E.H. Ky3un, T.A. BnacoBa, A.1O. Ky3nenos, I'.E. I'putiin, 2004).

ITpu ncnonp3zoBanuu nonmamepa B 1o3e 0,1 % ot Maccel MOYBBI PABHOBECHAS! TUIOTHOCTD YEP-

HO3eMa 110 ToJjaM MCCiieioBaHuI u3MeHsiiach B uutepsase ot 1,02 no 1,12 % r/em” , TIPH UCTIOJTb30-

panuu Ao3u 0,05 % — or 1,10 mo 1,16 r/em’ IpHU 3HaYeHUsIX Ha KoHTpose 1,21-1,26 r/em® (E.H.
Kysun, A.®. bamnoxsaros u ap., 1999).

UccnenoBannsmu I1.A. NBanoBa, E.H. Ky3una (2009); I1.A. MBanosa (2009) ycraHOBJ€HO,
YTO HaMOOJBIINIA 3(P(PEKT MO BOCCTAHOBJICHUIO arpOHOMHYECKH IIEHHOW CTPYKTYpPbl 00ECIIeunBaIo
IIPUMEHEHNE MOBbILIEHHbIX HOPM MPaecToiia B cOYeTaHuu ¢ OnomenopanTamu. KoimuectBo Bogo-
IIPOYHBIX arperaTtoB Ha 3THX BapuaHTax Bo3pocio Ha 18,0-20,4 %, koa(ppuumeHT cTpyKTypHOCTH
yBesmuwics Ha 0,33-0,39.

B pesysbTate u3MeHeHs CTPYKTYpbl IIOUBBI NIOJ] BIMSIHUEM IOJIMMeEpa, Mpesk/ie BCero, u3me-
Hsiercs ee rotHocThb. [lo mannbv T.X. WMmkaesa (1967), Ha ¢oHe 6e3 ynoOpeHHit Mmonuakpuia-
MUIHBIA CONOIMMEP COCOOCTBOBAJI YMEHBIIIEHHIO IUIOTHOCTH 1OYBHI B ropu3oHTe 0-10 cm ¢ 1,36—
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1,43 r/em® mo 1,15-1,30 F/CMS, a B ropuzonre 10-20 cm — ¢ 1,38-1,50 r/em’ mo 1,18-1,40 /e,
C u3MeHeHUeM IUIOTHOCTHU MOYBbI U3MEHSETCS U €€ MOPUCTOCTh. Eciiu 10 BHECEHUS NOIMaKpUJa-
MU/IHOTO COTOIMMEePa COOTHOIIEHUE KaNWUISIPHOW U HEKATMILISIPHOM MOPUCTOCTH, 110 AaHHBIM T.X.
Nmikaesa (1967, 1968), B cpeanem Obuto 3,7:1, TO moj AEHCTBUEM CONOIUMEPOB OHO ctajo 1,6:1.
[NonoxutenbHOE BAMSHYE MOIMAKPUIAMHUIHOTO COMOIMMEPA Ha TIOPUCTOCTh MOYBHI MPOAOIKAIOCH
Ha BTOPO¥ roj1, Tjie 001asi HOPUCTOCTh TIOYBBI ObLJTa BHIIIIE, YeM Ha KOHTpoJie, Ha 7—10 %, moprcToCTh
aspanmu — Ha 3—6 %, HekanuIApHas nopuctoctb — Ha 7—11 %.

CrnocoOGHOCTD THIPOTeSIsl U3MEHATD IJIOTHOCTD ITOYBBI ObLJIa MOKa3aHa B paboTax psjia yUeHbIX
(K.C. Kazanckuin u ap., 1988; H. Benkenstein, 1987; R.A. Arram, 1983). Tak, K.C.Ka3zanckum, I'.B.
Pakosoii, H.C. EnukononossiM u 1pyrumu (1988) Obu1o 10Ka3aHO, YTO MPU BHECEHUH MOJIMMEPHOTO
TUIpOresisl B MOBBIIEHHBIX A03ax (0koso 0,25 % 1uisl NOIMaK pUujIaMUIHOTO Tefisl) IJIOTHOCTh MecKa

camkaercs ¢ 1,6 mo 1,15-1,06 r/em’. JlaHHas1 3aBUCMMOCTD TUIOTHOCTHU TeCKa OT BHECEHUsI TUIPO-
rejist ObUIa TIOATBEPXKICHA M eTUIeTCKUM ucciieoBaresieM R.A. Arram (1983, 1985) Ha niecke, oopa-
60TaHHOM TOJTMMEpPHBIM resieM RAPG, 1 TI1010pOIHBIX IJIMHUCTHIX TIOYBAX.

CHUKEHHE TIOTHOCTY MOYBBI IMPpY BHECECHUU T'MAPOrejid CO34a€T JOINMOJTHHUTEIbHYIO IIOPUCTOCTD
Y, TEM CaMbIM, TOBBIIIEHHYIO BJaroeMKocTb — 10 41,7-43,5 %, npotus 23,8 % B koutporie. K.C.
Kazanckwii u 1p.(1988), H.C. 3103b, A.A. Jlazapes, K.C. Kazanckuii u I'.B. PakoBa (1990),ucnbIThbI-
Basl pa3IMYHbIE TIOJIMMEPHBIE TUAPOTEITH, TIOKA3aJIH, YTO UX BHECEHUE CITOCOOCTBYET 3HAUMTEILHOMY
YBEJIMUEHUIO BJIArOEMKOCTH KBapLIEBOTO Iecka. BiaroeMkocTs necka ypenuuuBaiach ot 5—6 % 1o
20-25 %, 1. e. Ha 15-20 % OT Macchl CKEJIETHON YacTH.

[paecron, nucnonb3yemsiii Hopmamu 20 1 30 Kr/ra B coyeTaHuM ¢ OMOMETMOPAHTAMHU, OKa3aJl
HauOoJsee CyIIeCTBEHHOE BIMSHIE Ha U3MEHEHHe BOOHO-(PH3MUECKUX CBOMCTB CEPOM JIECHOU MOYBHI.

3
PaBHOBecHas1 MIOTHOCT HA TUX BapuaHTax OblIa Hike KoHTposst B 2007 rogy Ha 0,16-0,18 r/cm”,

B 2008 rony — Ha 0,12-0,14 F/CM3, B 2009 rony — Ha 0,08-0,09 r/cve. Bemmuuna 0OI11Iel MOPUCTOCTU
npeBbilaia KoHTposib B 2007 roay Ha 6,2—7,0 %, B 2008 rony —Ha 4,7-5,1 %, B 2009 rony — Ha 2,9—
3,5 %. BenruuHa HaMeHBIIIEH BIAroeMKOCTH ObuIa Bhitie ucxonHou B 2007 rony Ha 1,2— 1,6 %, B
2008 roay — Ha 2,2-2,4 %, B 2009 rony — Ha 1,4-1,6 % (I1.A. WBanos, E.H. Ky3un, 2009).

Nzyyas BHeceHue rujporesieit B mousy, psj uccienosareneit (6.H. HypwieB u ap., 1986; H.
Benkenstein, 1987; E.H. Ky3un, A.®. biunoxsaros, 1999) cuuraior, 4T0 npuMeHeHUe ruaporesei
Ha Pa3IMYHBIX TIOYBAX CIIOCOOCTBYET MOBHIICHUIO BIAKHOCTH TIOYBHI.

[To nanubiM R.A. Arram (1983), BHeceHue MOIMMEPHOrO TUIPOTessl YBEJIMYMBAIO 3arac
JOCTYIIHOM BJIaru necka B 2,4—8,0 pa3, yMeHbIlalIo NOTepU BOIbl Ha UcliapeHue. B uccienoBaHusx
K.C. Kazanckoro, I'.B. Pakosoii, H.C. Enukononosa u gpyrux (1988), BHeceHue ruaporess noiuma-
KpuiamuHoro tuna B fo3ax 0,002-0,040 % (100-2000 kr/ra) B ecok yBeJIMYUBAJIO €ro BIaKHOCTb
ot 1 no 20 %.

Padoramu R.A. Arram (1983, 1985), E.JO. I'pynununoit (1983), ®wmmnmosa M.B. (1986),
M Salem, G.V. Guidi, R. Pini (1991) noka3ana 3aBUCUMOCTb BEJIUYMHBI JOCTYIHOW (TPOAYKTHB-
HOW) BJIarM OT BHECEHU S MIOJIMMEPHBIX TUporesei. 3anac npoayKTUBHON BJlary Necka OT UX BHeECe-
Hus yBennuuBaiics B 2,4—8,0 pa3. OpHako BHECEHHUE THAPOres He TOJIbKO YBEJINUMBAJIO BIaKHOCTD
MOYBBI, HO M yBeIMUUBaso koadduimeHT ucnoibzoBanus Boasl (K.C. Kazanckuii u nip., 1988; R.A.
Arram 1985). DT0 NO3BOIWIO MOBBICUTH YCTOMYUBOCTD CEJIbCKOXO3AUCTBEHHBIX PACTEHUI K 3acyXe
MIPY BOIHOM Jie(pUIIHTE, YITyUIIaso UX (PU3MOTOTMUECcKOe COCTOSIHUE KaK TPH 3acyXe, Tak U 0e3 Hee
(Apriomus, 1987, 1988; Kazanckuii u ap., 1988). Tak, no ganueim F0.A. Ypmanuesa, H.JL. T'yac-
koBa, H.JI. I[Tponunoii, K.C. Kazanckoro (1990), naxe rpu BO3AEUCTBUM 3aCyXH Y pacTEHHI TOMa-
TOB, BBIPAIIEHHBIX Ha cyOcTpare ¢ JOOABJICHUEM TUIPOresisi, HaOMoaIach BHpaKeHHAsT TeHICHITS
K YCUJIEHUIO pPOCTa.

OnbiTamMu, MpOBEICHHBIMU Ha TeppuTopum 6eopycckoro [onecks B teuenue 1971-1973 rr. Ha
nedIMPOBaHHBIX JIEPHOBO-TION-30JIMCTHIX PHIXJIONIECUAHBIX TIOYBAX, YCTAHOBJICHO, UTO TIOJIMAK PHJIa-
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MU/IHBIN COTIONIMMEP, CKPeTUIss MecKu, 00pa3yeT Ha MOBEPXHOCTH IMOYBBI TPOYHBIN TOYBO3AIIUTHBIN
CJIOW MOLITHOCTBIO JI0 3—5 CM, KOTOPBIM MPENATCTBYET UCIAPEHUIO BIary U 3(p(EeKTUBHO 3alUILAET
riecyaHble MOYBHI OT JeIALMHI B HaOOIee SpO3MOHHOONACHBIN BECEHHMI epro. B To ke Bpems ¢
KOHTPOJILHOTO y4yacTKa o0IIee KOJTMIeCTBO CHECEHHOM MOUBbI cocTaBmio 8,9 1/ra (JI.LM. fAporiesuy,
B.B. JKunxko, 1977).

ITo nanubim E.H. Ky3una, JI.A. Ky3unoii, A.YO. Ky3nenosa (2000), A.1O. Ky3uenosa, E.H.
Kysuna (2002), vicnionb30BaHKe MOJUAK PUTAMUIHOTO TOJIMMepa CO3/1aBajio OJIarorpusiTHbIE YCIIO-
BUSL JUTs TIOAJIEPKaHMS TIOJIOKUTEIBHOTO OaaHca rymyca. [lonmak punaMuHbIiA TOTUMEp YTy dIa
MUILIEBOI peKUM YepHO3eMa BhilenoueHHoro. Conepkanue JerkKoruapoin3yeMoro a3oTa B YepHO-
3eMe BBIIIEJIOYEHHOM TPY UCTIONb30BaHuu nonmumepa B j1o03e 0,1 % oT Macchl OUBBI OBUIO BBIIIE,
4yeM Ha KoHTpore, Ha 13,5-19,3, noctymHoro ¢ochopa —nHa 13,1-16,3 odmenHoro kaymus — Ha 14,1—
26,2 mr/kr noussl. [Ipu ucnons3oBanuu nonumepa B go3e 0,05 % ot macchl ouBsl — Ha 7,7—14,4 mr/
KT TIOYBBI COOTBETCTBEHHO.

BroMeMopaHThl M MX COYETaHHUs C TIPAECTOJIOM TIOBBIIIAIM COAEPKaHUE TYMYCa U OCHOBHBIX
9JIEMEHTOB MTUTAHUSI B MTAXOTHOM TOPU30HTE Cepoit JiecHoM nouBkl. Conepxkanue rymyca Ha ux (hoHe
nipeBbiaio ucxogHoe B 2007 rogy Ha 0,09-0,14 %, B 2008 rogy —Ha 0,11-0,17 %, B 2009 rogy — Ha
0,07-0,13 %. KonmudecTBO IMIeIOYHOTUAPOTIM3YEMOTO a30Ta, 10 rojlaM MCCIIeOBaHHIA, ObUIO BBIIIIE
KOHTpOJIA Ha 9,2—24,9 Mr/kr nouBsl, oaBuxkHOTO ocdopa —Ha 9,0—17,2 Mr/Kr mouBsl, 0OMEHHOTO
Kkanus — Ha 9,2-19,9 mr/kr noussl (IT.A. MBanos, 2008).

OcHoBHBIM KpUTepreM 3(P(HEKTUBHOCTU MEJTMOPAHTOB SIBJISIETCS] yPOKANHOCTD CEIbCKOXO03511-
CTBEHHBIX KYJIBTYP.

ParonanpHOE MCMONMB30BaHKE MEIMOPAHTOB MPEATOJaracT MOBBIIIEHNE TUIOIOPOAHS TOYBHI
B TaKUX Ipejiesiax, KOTopble TpeOyIoTcs sl (pOpMUPOBAHUS IJTAHMPYEMOTO YPOsKasi BBICOKOTO Kaue-
CTBa, HE JOIYCKasl P 3TOM 3arpsi3HeHus okpyxatomien cpenasl (H.A. Tutosa, 1991).

Kak cBUIETENbCTBYIOT pe3ysibTaThl MHOTMX HCCIIEIOBAHMMA, CTPYKTYpOOOpasyiomme U Bogo-
HaOyxarolye MoJMMephl OJIOXKUTETBHO BIMSIOT HA POCT M Pa3BUTHE PACTEHUH, YTO B KOHEYHOM
UTOre OTpaxaeTcs Ha yPOKANHOCTU CEJIbCKOXO3SIICTBEHHBIX KYJIbTYpP. D(P(PEKTUBHOCTD MOJIMMEPOB
IO BJIMSTHUIO HA MPOAYKTUBHOCTh CEJIbCKOXO3SICTBEHHBIX KYJIBTYP BO3PACTAET IMPH MCIOIb30BAaHUN
UX TI0 ynoOpeHHOMY (poHY.

MHOro4MCIeHHBIMU UCCIIEIOBAHUSIMU YCTAHOBJICHO, YTO MPUMEHEHHE MOJIMMEPOB-CTPYKTYpO-
oOpa3oBartesiell yBeJIMUMBaeT YpoxKail CesbcKOXO3sIHCTBeHHbIX pactenuit Ha 10—-40 % (B.U. Illrat-
HoB u H.U. Illep6akos, 1964; H.A. Kauunckwuii, 1967; A.1. MoconoBa, 1970). A.1.Moconosa
(1970), aHanu3upyst ypoxKaWHOCTh STYMEHS MPU BHECEHUH PA3JIUYHBIX TOJIMMEPHBIX CTPYKTYPOOO-
paszoBareriei, JOKa3bIBaeT, YTO HaUOOJbINee yYBemuueHrue ypoxkas Ha 43—50 % omnpenensioch arpo-
XUMHUYECKUM (poHOM, Ha 9—16 % — Bugom u Ha 7-10 % — nozoit nonmmmepa. Kpome toro, BHeceHue
MOJTMMEPHBIX CTPYKTYPOOOpa30BaTeieil MPUBOAUT K YBEIMUCHUIO TTOJICBON BCXOXKECTH, YBETMUNBACT
IVMHAMUKY Hapactanus oromaccel (A.H. Kucenes, 1965).

Mo nanabM psina yuensix (51.M. KymkoB,1967; A. Kynabsman, 1982), non BivstHueM OUTYMHO#
MYJIbYH MOBBIINIAETCS TEMIIEpaTypa MOUBBI, YTO JAAET BO3MOKHOCTh Ha HECKOJIBKO JTHEW paHbIIle Mpo-
BOIUTD IOCEB Psifia TEIUIOMIOOUBHIX KYJIBTYP, PHUYEM BCXOABI MX OeCIPersaTCTBEHHO MPOOUBAIOTCS
yepe3 MyJIbUupyoui ciod. CTUMYJISIMS Pa3BUTHSI MOJIOIBIX PACTEHUU MO BJIMSIHUEM MYJIbYU
MPOSIBIISICTCS HE TOJIBKO B YBEJIMUCHUU WX BBHICOTHI M YMCJIA JIUCTHEB, HO TaKXkKe B HAKOTUICHUN OOJTh-
mioro koymuectBa ceipoit Maccol. CorsacHo .M. Kynukoy (1967), yposxkaii 3eJIeHOM Macchl 03UMO
Pk Bo3pacraer Ha 3 1/ra.

N3meHeHre BOMHO-(DU3MUECKUX CBOKCTB IMOUBBI YCKOPSIET TTPOPACTaHUe CEMSH U TMOSIBJICHHE
BCXOJIOB CEJIbCKOXO3SIUCTBEHHBIX KYJIbTYP. [1o 1anueiM R.A. Arram (1985), BcxoxecTb, BbICOTa pac-
TEHU U CyXOe BeIleCTBO yBeJIMUMBaIKCh Oosee, yeM Ha 150-160 %. PaboramMu MHOrMX uccre-
nosaresiert (R.A. Arram, 1980, 1983, 1985; E.1O. I'pynununa, 1983; A.C. bamtyposa, 1984; H.
Benkenstein, A. Kull-mann, 1987; A.M. Aptiotmn, 1988; 10.A. Ypmanues, H.JI. T'yackos, H.]I.
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[Tponuna, K.C. Kazanckwuii, 1990) ycraHOBIEHO, UTO BHECEHUE MOJIMMEPHBIX TUIpOresiend yBeJIuun-
BaJIO BBIXOJI ypOXKasi pa3IMUHbBIX CEJTbCKOXO3SIMCTBEHHBIX KYJIBTYP.

[To nanueiM A.M. Aptiomuna (1988), ucnonb3oBaHue MOJIMMEPHOTO TUAPOresisi HA OCHOBE
MOJTMAK PHJIAMKJIA TABAJIO MAKCUMAJIBHYIO PUOABKY ypokaitHOCTH 68,7 % 3epHa sTUMeHS.

B omeite FO.A. Ypmanuesa, H.JI. I'ynckoa, H.JI. ITponunoi, K.C. Kazanckoro (1990) ¢ Toma-
TaMU BHECEHHE TIOJIMMEPHOTO THPOres Ha OCHOBE Moyimak puiamuaa B 1o3e 0,05 % nano mpudaBky,
10 CPaBHEHUIO C KOHTpoJieM, Ha 53,7 %.

B pabote H. Benkenstein, A. Kullmann, H. Pagel (1987) oBcom ucromnb3oBanock 42,2—46,9 %
BHECEHHOT'0 a30Ta B BapuaHTe 6e3 nodasnenus reis u 40,1-59,2 % c nobGaeneHueM.

Uccnenosanus A.A. laitmanosa, H.T.Porosoii u B.[1. l'ony6esa (1990), mpoBeseHHsle ¢ ruj-
porejieM Ha OCHOBE MOJIMAK pUJIaMU/Ia TIPU THIPOTIOCEBE CEMSTH OBOIIHBIX KYJIBTYP B 3TOM relie (Ipu
pacxopne rens 2-3 Kr/ra), Noka3ajli, YTO MOSIBJIEHUE NIEPBBIX BCXOIOB yCKOpsieTcsl Ha 3—7 CYTOK U
MaccoBbIX — Ha 3—14 cyTok.

B.B.Hemuenko, [1.B. JIsicyxunbim, H.I1. UBanoBoit (1990) uccnenoBanics acppexT nonumep-
HOT'O THJIPOTeJis, HAHECEHHOTO PAa3IMYHBIMU METOIAMU TP TMPEANOCeBHON 00paboTKe CeMsSH HEKO-
TOPBIX 3€pHOBBIX KyJbTyp. [Ipu no3e BHecenus renst 100-125 rpaMmoB Ha TOHHY CeMsIH MoJieBasi
BCXOKECTh O3UMOM TIIIeHuUIIbl Bo3pacTayia ¢ 14 10 32-37 %, a mouepHsl — ¢ 21 10 47 % nipu gose
50-100 rpaMMOB Ha TOHHY.

Hcnonb3oBanue ruaporess Iisi MHKPYCTAIUU CEMsIH SIPOBOTO parica ObUIo mpoBeaeHo M.M.
CagenkoBoii (1990). I'yctoTa BCXOIOB Ha OMBITHBIX AeIsiHKaxX Obuta Ha 38—50 % BbIle KOHTPOJIS
(6e3 rugporensa). Ypoxkaid parica mpu 3ToM MoBblimasics Ha 1,5-2,3 u/ra.

MakcumManbHble IPUOABKU yposkasi 3eJieHor macchl monuHa (50 11/ra B cpejHEM 3a YeThipe
roja) mnojiyueHsl B Bapuante ¢ BHeceHueM [TAA B nosze 1,5 1/ra (A.H. Kucenes, H.b. Hamxwios,
1964; O.A. Aradonos, A.A. Illytos, 1965; B.C. I'abaii, 1965; A.1. Moconoa, 1970; U.B. Pesyr,
I'.JI. Macnenkona, .A. Pomanos, 1973).

[NonmakpuiaMUIHBI MOJMMEP 3aMETHO MOBBIIIAT YPOKAMHOCTh CEIbCKOXO3AMCTBEHHBIX
KYJIBTYP 3€pHOTpaBsHOro ceBooOopoTa. [Tommmvep B go3e 0,1 % OT Macchl TOYBHI TIOBBIIIAT PHOABKY
yposxkaitHocTu jmoniepHbl Ha 10,9, o3umoii miimenutisl — Ha 1,14, sspoBoit mieHuibl — Ha 0,6 U ssuMeHs
—#a 0,20 1/ra, nomamep B go3e 0,05 % — Ha 5,9; 0,5; 0,25 u 0,04 1/ra coorBeTcTBeHHO. OOpadoTKA
CeMSH Tiepe]l TOCEBOM TMOJIMAK PUJIAMHUIHBIM TIOJIMMEPOB 00ecTieunBasIa MpUOaBKy ypoxkas 3eJIeHOn
Macchl JioriepHbl Ha 1,03 1/ra, o3umon nieHutisl — Ha 0,14, sspoBoit mineHuibl — Ha 0,12 u ssumens
—mHna 0,15 T1/ra.

B cpemnem 3a Tpu rofa McclieIOBaHUH YPOKAMHOCTh cajlaTa Ha BapuaHTe C TIOJIMMEpOM OblIa

BbIllle KOHTposs Ha 0,34 KF/MZ, pemuca — Ha 0,24, 6a3wmuka — Ha 0,13 KF/M2, Ha BapUaHTe C COB-
MECTHBIM HCIIOJIb30BAaHUEM TIOJIMMEPa ¢ MUHEpaJIbHBIMU ynoOpenusivu 1,21-1,50, 0,57-0,82, 0,62—

0,80 Kr/Mz, Y Ha BapHWaHTe C TOJIHBIM MUHepaibHbIM yrnoopenuem 0,92, 0,42, 0,92 KI/M? COOTBET-
crBeHHO (A.1O. Kysnerios, 2003; E.H. Ky3un, T.A. Bnacosa, A.1O. Ky3neuos, I'.E. I'putiiun, 2004).
[To pmanueiM uccnenoBanuid M.I'. Tapacosont (1977, 1979, 1980), noBbiieHue ypoxasi
3epHa OBCA U TPEYMXU TPU BHECEHUW TOJIMAKPUIAMHUIA B COUETAaHWM C TIPUMEHEHUeM yHaoope-
HUI COCTABJISJIO JIOTIOTHUTENILHO K TpruOaBke oT ynoOpeHwin 5S0—80 %. MuHepasibHbIe YI0OpeHUs
NooPs0KooMg3o B coueTannu ¢ noiauakpuiamuiom B 1o3e 0,1 % oT Macchl MOYBbI MO3BOJIUJIO MOJY-
YUTh YPOKall OBca B cpeaHeM 3a Tpu roja 41,3 1/ra, npu 33,2 1/ra o hoHy Tex xe ynoOpeHuit 6e3
ITAA u 22,4 11/ra B KOHTpOJIE.
Ectb (pakThl yBeIMUeHUs ypOKAHOCTU I'peunxu Ha 28 % U nocjeIeicTBUM NOTUAK PUTaMU/I-
Horo conosmepa B 3 rofa npu no3e BHeceHus 0,1 % maccel moussl (M.I'. [Iparanckas, 1985). Bue-
CEeHHe TOJIMaK PUJIAMUAIHOTO COTIOIMMEPA He TOJIBKO B IOYBY, HO U B IOJIMBHYIO BOIY B KOHIIEHTPAIUN
10 % nano yBenuueHue ypoxxaiHOCTA KOPMOBBIX O00O0B U yJTydllleHHe CHaOKeHusI uX kene3oM ([lan-
HBIE €KeroqHoro oryera Ha 1995 r. AMepHUKaHCKOTrO OOIIECTBa CeTbCKOXO3SIMCTBEHHBIX HayK (Crop
Sciense Sosiety of America). OnbIThl Ha JEPHOBO-MOA30IUCTON TIECUAHOM MOYBE MMOKA3aJIH, YTO MpU
11
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WCTIONTb30BAHUH TOJILKO MHUHEPAJIBHBIX YIOOPEHUI YPOKAIHOCTh TPEUMXHU COCTABIISIA B CpeHeM 8,5
11/ra ¢ KoneGaHusMH 10 Tof1am oT 5,2 10 14,2 1i/ra. DdpeKTHBHOCT MUHEPAJIBHBIX YI0OPEHHIA OBBI-
iayiach pu BHeceHnu nomakpuiiamua (0,1 % macchl MOYBbI) B TAXOTHBIN CJIOM U HA TIOBEPXHOCTD
TocJie TIOCeBa rpevyrxu: cOOp 3epHa Ipy 3ToM yBenmumiics 1o 11,6—-12.4 w/ra. [Ipuyem ucnosnb3oBa-
HHE ero Kak B CMECH C MUHEPAJIbHBIMU YJOOPEHUSIMU, TaK U Pa3/IeIbHO IaBaJIO OAUHAKOBBINA 3(P(EKT.
3a yeTsIpe roga mpudaBka yposxas Bo3pocia 2,2 1/ra, uim Ha 28 %. CHuKeHre HOpMBbI TOJIaK prJia-
muaa 10 0,05 % macchl TOYBBI CHIKAJIO IPpUOaBKy ypoxkas fo 1,4 n/ra (M.I'. [Iparanckas, 1985 r.).

CoBMecTHOE BHECEHHE MHHEpPAIbHBIX YIOOpEeHWH M TOJMAKPHIAMUAA TIOBBICHIIO KA4yeCTBO
3epHa I'PeUYMXu: CoiepKaHue ChIpOro mporerHa yBeauuwioch Ha 0,58-0,76 %, BbIXOH KOPMOBBIX
enuHUIL U ceiporo npotenHa — Ha 100 %. TlonoxutensHoe AeiicTBye noiavakpuiamuia B 1o3e 0,1 %
MAacchl MOYBbI, BHECEHHOTO BMECTE C MUHEPAJIbHBIMH YIOOPEHUSIMHU, POJIOIKATIOCh B TEUSHUE TPEX
net. Ha apyroii rog mocie rpednxu, Mmoj KOTOPYIO €ro UCTIONb30BaJIH, CEsUTU CEpaIesiTy Ha 3e/IeHYIO
Maccy, Ha TPETUI 1 YeTBEPTHIN IO/l — 03UMYIO POKb Ha 3epHO. O0e KyJIbTY b T JOCTOBEPHYIO IIPH-
0aBKy yposkasi U BBICOKHMIA BBIXOJl KOPMOBBIX €IMHHMII ¥ TIepeBapuMOro rnpoTternHa. CHUKeHUEe HOPMBI
noymakpriamua 10 0,05 % npu Tex ke MUHEpaTbHBIX YIOOPEHUSX UMEJIO MEHbIHI 3(PeKT.

Kpome Toro, HeomuHaKOBO BIMSHHE TOJMAKPHIIAMUIHOTO COTIONMMEpa Ha YPOKalHOCTh pas-
JIMYHBIX CEJIbCKOXO3MCTBEHHBIX KYJbTYp IpHU BHeceHUU ero copMecTHo ¢ NH4NOj3. Ha u3Bectko-
BaHHOW MMOYBE OHM MOBBIIIATN YPOXKANHOCTD TUYMEHS U OBCA, Ha KUCJION — HE CIOCOOCTBOBAIN STOMY
nipouieccy (3. Jlsukaiire, A. Tunmxionuc, 1978).

[TpoTuBOIONOKHBIE PE3y/IbTAThl MOTYYEHbl U B MOCEBAX JIbHA — HA M3BECTKOBAHHOW IMOYBE
TMOJIMAK PUJIAMHIHBIN COMIOJIMMEP YMEHBIIII ypoxaid cTebselt 1 ceMsiH JjibHa Ha 20 %, a Ha KUCTIOH
noyse yposxail yseauuwics B 1,3-1,9 paza.

Kak Ha n3BeCTKOBaHHOM, TaK M Ha KUCJIOW MOYBE MPOU3OIILIO CHIKEHHE YPOXKAWHOCTH 3€pHA
ropoxa, 4To, OUEBHHO, CBSI3aHO C TE€M, UTO MOJUAKPUIAMHUIHBIA COMOIUMED JIy4llle CTUMY/IAPYET
POCT BEreTaTUBHBIX, a He reHepaTuBHbIX opraHoB (M.A. Kpynenukos, H.W. Porosckas, 1966).

B 1995-1996 rr. B CaparoBckoit [CXA Obutn MPOBEIeHbI UCCIISAOBAHUS BIUSHUS MTOTAAK PU-
JIAaMHUTHOTO CONIOJIMMEPa Ha IMPOLYKTUBHOCTH ITpoca copta CapatoBckoe 8. Bmecte ¢ ceMenamu rpoca
BHOCHJICS TIOPOILIOK ToMMepa B Ao3e 5 kr/ra. Ha pensHkax 6e3 ynoOpeHuid MOIHaKprIaMuIHbIHI
COMOJIMMEP CIOCOOCTBOBAJ 3AMETHOMY POCTY YpOXasi TOCEBOB, PACHIONIOKEHHBIX TIOC/IE BCHAIIKY U
MOBEePXHOCTHOW 00padoTku. Camblil BICOKMI mpupocT ypoxkas (0,27 T/ra) moinydeH Ha AeIsTHKaXx,
I7ie TOJIMMEpP MCIOJIB30BAJICS COBMECTHO C a30TOM Ha 00pabOTaHHOM IJIOCKOPE30M MouBe. Takum
00pa3oM, IpUMEHEeHHUE TOJIMAKPUIIAMHUTHOTO MOJIMMepa B TIOCEBaX MPOCa B YCIOBUSX SKCIEPUMEH-
ToB CapatoBckoit '[CXA umesto nojoxuTebHOe 3HaYeHue, Mpexk/ie BCEro Ha Tex arpopoHax, KOTo-
pble OLLYTUMO UCIBITHIBAIOT Jeuuut nouBeHHou Biaaru (Hazapos B.A., Ilponsko B.B., Hazapos
N.B., 1997).
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1.2 Bansinue opraHnnyecKux 1 MUHEPAJIbHbBIX
y100peHuil Ha MJI0I0PO/ e MOUYBbI U
NMPOJAYKTUBHOCTDH CeJbCKOX03ANCTBEHHBIX KYJbTYP

[Ipu AaUTETHHOM CEbCKOXO3SUCTBEHHOM HCIIONB30BAHUM HAOMIONAETCS MPOLIECC paspyliie-
HU$1 arPOHOMUYECKH LIEHHON BOJOIIPOYHOM CTPYKTYpsl I0ouBHI (B.A. ®panueccon, E.®. Kpusunkas,
1959; 1.C. Paboues, U.E. Koponera, 1983; B.I1. AxteipuieB, U.A. Jlenwmun, 1985 u np.). [Tpuunna
pa3pylIeHns CTPYKTYPBI TIOUBBI CBSI3aHA C OTPUIATETIbHBIM OATaHCOM TryMyca, KaJbIHs, a TaKKe C
YaCTHIMU MEXaHUYECKUMH 00padOTKaMH1 MOYBHIL. B moceBax MponamHeX KyJabTyp KOJIMYECTBO BOAO-
MPOYHBIX arperatoB CHUKaIoch Ha 16,6 %; B uucrom napy — Ha 9,6 % (U.b. PesyT, 1972; B.1. Cne-
capes, A.H. Bnacenko, 1996).

OnunM 13 3(h(PEeKTUBHBIX CITOCOOOB BOCCTAHOBJICHUSI paHee YTPauyeHHON arpOHOMHUYECKH 11eH-
HOH CTPYKTYPBI SIBJISIETCS] UCTIONIb30BAHUE OPraHUYEeCKUX yIOOpeHHUH.

ITo muenuio M.A. Iopkan (1985), BHECEeHHE ONTUMAILHBIX /103 HABO3a MOBBIIIAIO KOJIAYeE-
CTBO CTPYKTYpPHBIX oTAesbHOcTel B cioe 0-20 cm pazmepom 0,5-5,0 mm Ha 13-22 %, a B cnoe 20—
40 cm — Ha 12-15 %.

BHecenre HaBo3a CIOCOOCTBOBAIO YBEIMYEHHUIO KOJIMYECTBA BOAOIPOUYHBIX arperatoB IO
sipoBoit mienunei. [lo HaBosy B ciioe mouBsl 0— 20 cm gons ¢pakiuu KpynHee 1 MM cocTapisiia
15,7 %, dppakuuu 1,00- 0,25 mm — 43,2 %, a menbine 0,25 mm — 10 58,9 %. Ha xonrposne (6e3
ynoOpeHust) TP TOH e TOCIIeI0BaTeIbHOCTH (PPaKIIUi KOJIMUYECTBO arperaroB cocraBuio 7,2, 38,4
1 45,0 % (B.I1. Tony6es, 1987).

ITo mannubiv B.H. Anmvazosa (1993), komuecTBO BOAOMPOUHBIX arperatoB Bo3pocio ¢ 63,2 %
Ha KOHTpoJe 10 75,6 % Ha yHaBOXKEHHOM y4YacTKe.

Ha nensinkax ¢ HaBO30M B CBEKJIOBUYHOM CEBOOOOPOTE BOAOIIPOYHOCTh MOYBEHHBIX arperaron
noBbicuitach Ha 24-38 % 3a nepsble 22 roga u Ha 32-36 % 3a 55 net onbita (A.S. ['etmanen u np.,
1973).

Paznunble TUTTB TIOYB B HEOJMHAKOBOW CTereHH (POPMHUPYIOT BOAOIMPOYHBIE arperarsl Mo
AefCTBHEM OpraHnueckux ynoopeHuid. Tak, mpuMeHeHre HaBo3a B 103e 40 T/ra Ha JIETKOH aJUTIOBU-
QJIbHO-JTYTOBOM MOYBE YBEJIMUMBAET COJepkaHue Takux arperatoB ¢ 82,3 no 83,2 % (C. umutpos,
1977).

Ha cepbix necHbix nouBax Tomckoit obnacty ipu BHeceHnH 36 T/Ta HaBO3a CyMMa BOJOIPOY-
HBIX arperatoB Bo3pactaet Ha 1,1-2,3 % (T.T. Bunecos, H.®. Tiomennes, 1961).

[TpumeHeHre HaBO3a, KaK B YMCTOM BUE, TAK U COBMECTHO C M3BECTKOBAHMEM Ha cepo-0ypoil
TIO/I30JICTON TIOYBE YBEJIMYMBAET BJIATOEMKOCTh TTOYBBHI, OOIIYI0 M KANWUISPHYIO MOPUCTOCTh U
yMeHblIaeT miotHocTh mouBkl (I. Suware, A. Cawronske-Kulesza, L. Kuszelewski, 1996).

Ha cpenHeBbIIeoueHHOM YepHO3eMe BOJOIPOHUIIAEMOCTh ITOYBHI B JJIUTEILHOM (B TEUCHHUE
50 ner) onbire BHUU KyKypy3bl yBeMumiIach Mpy MpUMEHEHUH OPTaHUYeCKUX yIoOpeHui Ha 75—
125 % (A 4. Termanen, H.B. 'nunenko, B.A. I'ybenko u ap., 1973).

Oprannueckue ynoopenus B 1o3ax 40 u 80 T/ra yBeIMUMBaIM HAMMEHBIIYIO BIATOEMKOCTh Ha
0,7-4,8 %, MakcuMaIbHYI0 TUTPOCKONTMYHOCTh — Ha 0,5—1,1 %, BiaxHOCTb 3aBsiganus — Ha 0,7—

1,3 %; 3anac npoxyKTUBHOM Biaru — Ha 25 u 108 M>/ra (H.B. I'nunenko, 1968).

ViyureHue arpou3n4eckux CBOMCTB IOYB ITPU BEICOKOM COZIEPKAHUM OPTaHUYECKOro Bellle-
crea ormeuann B.M. Kuprommn (1986), B.M. Kuponmna, H.®. I'anxapa, U.C. Kaypuues u ap.
(1993). OHO MONOKUTETHHO BIMSAET Ha CTAOMIIBHOCTb 3€PHUCTOM CTPYKTYPbI, CBA3bIBAET IOYBEHHBIE
YaCTUIIBl, CUJIMBAET a3palyio, JPeHaX, ITyOMHy MPOHMKHOBEHHSI KOPHEH M BOIOYIEPKUBAIOIIYIO
CIIOCOOHOCTD TIOYB.
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OO6parHbiil Tipoliecc HaOMoOgAaeTCs MU pacralike HEeJMHHBIX JePHOBO-TION30JKCTHIX MOYB U
YEPHO3EMOB, B IAXOTHOM CJI0€ KOTOPBIX POUCXOIUT PONOPLUOHAIBHOE CHUKEHUE OPraHUYECKOTO
BEIIIECTBA U BOJIOIPOYHBIX arperaroB Ha 65—72 % u Ha 22-35 % cootercrBeHHO (1.B. Ky3Henos,
1997).

[Ipu nnuTesbHOM NPUMEHEHUH HaBO3a BO3pAcTaeT J0JIsl arpPOHOMUYECKU LIEHHBIX arperaros,
yYMEHbIIAeTCs IJIOTHOCTh 1ouBkl U MnKocTh (B.W. Kypakos, .M. HukynsaukoB, B.B. CutHukosa,
JL.B. Anekcanaposa, 1996). B onbitax Hukonaesoii M.H. (1987) B pe3yJibTate qByXpa3oBOro BHECe-
HUS 32 poTauuio ceBoodopota o 120 T/ra HaBo3a MPOU3OIUIM 3HAUYUTENIbHbIE U3MEHEHUSI CBOMCTB

nouBsl. [otHOCTE MOUBB! yMeHbIIMIIach B cpeaneM Ha 0,03-0,06 r/em’, oGbem IIOp U BO3JyXOEM-
KOCTb YBEIMUWINCDH Ha 4 %, cofepaHue MbUIM yMEHbIINIOCh Ha 6—10 %, a KoMKoBaTou (ppakuu
— yBeJMumIoch Ha 8—13 %. [TaxoTHBIN FOPU3OHT cTajl OoJiee CTPYKTYPHBIM, COAEpKaHUe BOIOIPOY-
HBIX arperaTtoB BO3pociio Ha 15 %.

Viyumenvue BogHO-(U3MUYECKUX CBOICTB IMOYBHI OT BHECEHMSI OPraHMUYECKUX YIOOpEHWid B
CBOMX paboTax OTMeYaloT 1 psif Apyrux aropo (B.M. Tyxwumus u ap., 1990, 1992; B.I'. Jlomakos
u npyrue, 1992; B.®. Kopmumipig, 1995).

[To panabiM .M. Komoga (1989) ycraHOBIEHO, UTO BHECEHHE Ha MPOTSKEHUU 27 JIeT HaBO3a
B 03¢ 380 T/ra ymeHbIIMI0 00beMHyI0 Maccy ouBsl Ha 4—10 % 1o cpaBHeHUIO ¢ KOHTposieM. O0b-
eMHasi Macca TIOYBbI Ha JIeJITHKaX ¢ OOJBIIMMHU JI03aMH OPraHMYECKUX yIOOPEHUI YMEHBIINIACh He
TOJIBKO B IAXOTHOM CJIO€, HO Y MOANIaXOTHOM T'OPU30HTE.

B pesynbrare namnarmietnix Haomonenuii H.W. Apnayrtosa (1988) nemaet BbIBOM, UTO IIOT-
HOCTb MIOYBBI Ha yIOOPEHHBIX BApHAHTaX HECKOJIBKO BO3PACTAET M YMEHBIIAETCS IOPUCTOCTh MOYBBI
Ha 4,7-7,2 %.

o nannbM B.A. besHocukoBa (1997), cucremarnueckoe npuMeHeHNe MUHEpaIbHBIX yao0pe-
HUM MIOHMKAJIO CTPYKTYPHOCTb IOYB. KOo3(h(pUIIMEHTBI CTPYKTYPHOCTH (CyX0O€ POCEMBAHKE) COCTA-
BUJIA Ha KoHTpoJe 2,86; nmpu BHecenuu PK — 2,05; npu Brecennn NPK - 1,99.

B.C. Hocko (1977) ormeuait, 4To Ipy BHECEHUM MUHEPAJIbHBIX YAOOPEHHI 10CTOBEPHOE CHU-
KEHHUE COIEPKaHMs arPOHOMMYECKU LIEHHBIX arperaros npousouuio ¢ 76 1o 60 %, a ux BOIOCTOM-
kocTh — ¢ 49 10 36 %. Uccnemosanus A.S. I'etmanen (1973) u H.K. ITartkockoro (1983) mokazanm,
YTO BHECEHHE BBICOKHX /103 MUHEPAJIBbHBIX YIOOPEHHUI CIIOCOOCTBOBAJIO YMEHBIIEHHIO KOJTNYECTBA
BOJIOIIPOYHBIX arperatoB Ha 10 % 1o cpaBHEHMIO C KOHTPOJIEM.
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[IpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB IIOJHYIO JIEraJbHYIO Bepcuio Ha JlutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
COOOM.
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