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Puc. 4 Tumnoas cxeMa MOJUBHOM CETH MOYJIBHOTO y4acTKa CUCTEMBbI

KaIleJIbHOT0 OpoIeHus (ppykToBoro cana c miomniaasio 10 ra.
[ToaroroBka u u3ganue OPOIIIOPHI
1...10 — Homepa cextopoB momassio 1 ra; 1 — PT; 2 —VT; 3 —IIT; 4 — xaneabHUIIBL; IIPOU3BEACHBI IIpU UIIE0JIOTNYECKON
5 — KpecToBUHA; 6 — 3aBUXKKA; 7 — Iepexo] ruaMerpa Tpy0y; 8 — TpoHHUK; 9 — MeKCeK- 1 puHaHCcoBOi noanepxkke Ipoexra ITTIB

TopHas fopora; 10 — mMexxkBapTanbHas gopora; 11 — okpyxnasa popora; 12 — nrpeHakHbIN
KOJIOJIe] C 3aABMKKOM; 13 — 3armymika.
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pabouero naBineHus. BceiencTBue 3aBUXpEHUS CTPYH BOJIbI, AJIacTUYHAs
¢burypHas MemOpaHa TeM CaMbIM IPOMCXOJUT MEXaHUUYECKOE pa3pylLIeHne
OCEBILUX TBEPABIX OCAJKOB.

ITon neiicTBHeM naBiieHUs! BOJBI BBINYKJIAs 31acTUYHAs (UrypHas
MeMOpaHa MpPM)KUMAeTcs K OCHOBAaHUIO KOpIyca U IEpEKphIBACT
CBOOOJHBIN BBIXOJ BOJbI, HaXOJAIICHCS B IOJOCTH KameabHHLBL. Bona
MOKET BBITEKaTh TOJBKO MO KaHaly Ha BHYTPEHHEH CTOPOHE BBIMYKJION
3JIACTUYHONW MEMOpPaHBI.

Tak kak cedyeHHe BBIXOJHOTO KaHala Ha DSIacTHYHON (urypHoit
MeMOpaHe MpHU MOBBIIICHWN ABJICHUS BOJBI YMEHBIIACTCS, PACXOJ BOJIbI
OCTaeTCs MOCTOSHHBIM.

[Ipu cHmxeHun AaBiACHUS BOABI B CETHU BBIMYKJAs 3JIaCTUYHAS
¢dburypHas meMOpaHa MPUIIOJTHUMAETCS 32 CUET CBOCU YNMPYroCTH, 3aKphI-
Bas BXOJIHOC OTBEPCTHE MAaTPyOKa M OCBOOOK 1ast BEIXOIHOE.

[IpoMbIBKa KameNbHUIIBI OCYIIECTBISETCS 1O CO3/JaHUS B CETH
pabouero naBieHHs BOJBI, T.€. B MEPUOJ, KOT/Aa dIacTH4YHas (QurypHas
MeMOpaHa JaBJCHHMEM BOJbl HE TMpUXKATa K OCHOBAaHUIO KOpIyca
KareJbHUIIBI, a TAKXKE B KOHIIE MOJIMBA, KOTAa MeMOpaHa MPUIOIHUMAETCS
Y IPUHHAMAET CBOE OOBIYHOE MOTOKEHHE.

CamMo0YHnCTKa KaneapbHUI[ TPU HEpaboUYeM MOJIOKEHUHN ITACTUIHON
¢burypHoii MeMOpaHbI MO3BOJIET MOJHOCTHIO aBTOMATH3UPOBATH OUUCTKY
BCEX KAaNeJbHHUI] HA CHUCTEME ITyTeM KpPAaTKOBPEMEHHOTO TMEPEKPBITHS
MoJayul BOABI B CETh. DTO OCYIIECTBISIETCS YCTAaHOBKOM Ha ceTyaToM
GuUIbTpEe C ABTOMATUYCCKOW MPOMBIBKOH JOIMOIHUTEIBHOTO PETYIIATOpa
JaBJICHUSA, TEPUOAMYECKHA TMEPEKPBHIBAIOUIETO TMOCTYIJICHHE BOJbI B
OpOCHUTENBHYIO CeTh. [Ipy MpPOMBIBKE MPETyCMOTPEHO KPAaTKOBPEMEHHOE
MpEKpaIieHue BOIbI.

C 1enb0 OpUEHTUPOBaHUS (EPMEPCKOTO ydacTKa Ha BHEIPEHHE
KarneJbHOTO  OPOIICHHUS  CaJioB, BHUHOTPAAHUKOB, IUTPYCOBBIX H
KyCTapHUKOBBIX HACaXJEHUU Ha puc. 4 TPUBOAMUTCS THUIIOBAs CXeMa
IMOJIUBHOM CETH.

CxeMa npuMeHMMa Kak JiJIs OJIMBa OJHOTO CEKTOpa Ha IJiomany 1
ra; Tak ¥ mid 2-x; 3-x unu 10 cekTopos.

®epmepbl, 3aUHTEPECOBAHHbIE B NPUMEHEHUU  KaleJIbHOIO
OpOIIICHHS Ha CBOMX y4acTKaX, MOTYT 00paTUThCsi B UHCTUTYT uppUramnuu
JUIS TIOTY4YeHHs 00Jiee KOHKPETHON MPAKTUIECKOW KOHCYIbTAlUU (BIIOTh



BOJBI, YTO TMO3BOJSIET B CBOIO OYEpENb YCTaHABIMBaThb Ha CHUCTEMax
Heoporue GUIbTPHI.

TexHuveckass XapaKTepHCTHKA
¢uabTpa @K - 40

[Tpon3BOANTENBHOCTE, JI/CEK ............... 40
MakcuManbHO JOIyCTUMOE
pabouee maBienme, Mlla ............... 0,6
I'mapaBnryeckoe COpOTHUBICHHE
¢unpTpytomero anemenra, Ml1a....... 0,015
IIponomKUTeTbHOCTh IPOMBIBKH, CeK... 25-30

[Tpo1oKUTENEHOCTD (GHIBTPOLIMKIA,

MakcuMmanbHOE CoJiepIKaHie B3BeceH

B MCXOIHOM BOAE, MI/T....oeuveeeennnnnnn. 250
O061acTh IPUMEHEHUS ................ OYHCTKA
OpOCHTENILHON BOJBI Ha CUCTEMax Karlellb-
HOTO OpOIICHHS

IabapuTHBIE pazmepsl, MM .... 3160x265x390
MacCa, KT .oovvviiiiiii i eeiaes 250

Puc.3 Cxema ¢unpTpa ¢ aBTOMaTHUECKOW MPOMBIBKOM:

l-momBomsamMid TpyOOIpoBOM; 2-KOpiyc (GMIbTpa; 3-ceTka; 4-y3el aBTOMAaTHYECKOH
MIPOMBIBKH; 5-y3€J PYYHOU IMPOMBIBKH; 6-pacipenenuTenbHbIi TpyOonpoBoa; 7-ClIUBHON
TpyOomnpoBoa; 8-perymsarop nasienus PJIY-100.

3.2 TexHo10TUA KaNeJbHOI0 OPOLIEHUS

KanensHuna padotaer cneayromum o0pa3oM: Boja U3 pacrpeaenu-
TEJBHOTO TpPyOONpOBOAa TMOCTyHmaeT B TOJMBHON TpyOOmpoBOA, Ha
KOTOPOM PacCIOJIOKEHbI KamenbHUIlbl. [Ipy MUHUMaIbHOM JaBICHUU BOAA
HE MOXET MPEOOJIETh COMPOTUBIIEHUE BBITYKJIBIX IACTUYHBIX MEMOpaH
KalnenpbHUI] M 3aloJIHIeT Bech NOJUBHOW TpyOomposoa. [locne
3allOJIHEHUS  TOJMBHOTO TpyOONpoBOJa  BOJOM JaBlieHUE B HEM
MOBBIIIAETCS 10 pacyeTHOro. Brimykias snactuuHas ¢urypHas memOpaHa
BBIIPSMIIICTCSL M BOJ[Aa 4Yepe3 BXOMHOW MaTpyOOK TpOBOpaumBaeTCs U
MOMa/laeT B TMOJIOCTh KAameIbHUIBl [0 YCTAHOBJICHHUA B €€ IOJOCTH
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IMpenucaosue

Cuctema BeaeHUs (GEPMEPCKOTO XO3SMCTBA — ATO COBOKYITHOCTH
arpoOTEXHUYECKUX M OPraHM3allMOHHO — XO3SIIICTBEHHBIX MEPONPHITHH,
HaIlPaBJICHHBIX Ha IMOBBIIIEHUE I[JIOJOPOJAUS TOYBBl M YpPOXKANHOCTH
CEJIbCKOXO3SIICTBEHHBIX ~ KyJIbTYp. B arporexHuueckoM KOMILIEKCE
[VIABEHCTBYIOLIEE MECTO 3aHMMAeT [PaBUJIBHOE OpOILIEHHWE, a B
OpPraHM3allMOHHO — XO3SIIICTBEHHOM — 3HAaHUE U OMBIT PalMOHAJIBHOIO
BEJICHUSI Ha II0JIE BOJOCOEpEramluX HPPUTallMOHHO-arPOTEXHUYECKUX
TEXHOJIOTH.

OnpIT MOKa3bIBa€T, YTO OOJBIIMHCTBO (hepMEpOB, MPHUILEIIINX B
CEJIbCKOE XO3SMCTBO M3 JIPYTHMX oOnacTel JeSITeIbHOCTH, He UMesl CBOEeH
nouyBooOpabaTeiBalOied  TEXHUKM M JOCTATOYHBIX  3HAHMM  TIO
OpOLIaeMOMY 3EMJIEJIENINI0, CHCTEMaTHYECKH He COOTIONAI0T PEKOMEHTye-
Mbl€ HOPMBI U CPOKH TTOJIMBOB, HEMIPABUIIBHO NOJIOMPAIOT TEXHUKY MOJIHBA,
HE yYUTHIBas €€ OCOOCHHOCTH M YCIIOBMS, KOHKPETHBIX IOJIEH, a TaK ke
HEMPaBUJIBHO BEAYT 3KCIUTYyaTallUI0 OpPOCHUTENBHBIX CHUCTEM — BCE ITO
BMECTE B3STOE€, NPUBOAUT K JAErpajaluy 3eMenb. l1ak, Halmpumep, Ipu
Hape3Ke TOJIMBHBIX OOpO37 ¢ OONBIIMMH YKIOHAMHU — HaOIt0maeTcs
MOBBIIIEHHBI COPOC BOJIBI, C BBIHOCOM TBEPAOTO CTOKA M IMUTATEIbHBIX
AJIEMEHTOB, TMOJIMBHbIE OOpO3Abl  pPa3MbBIBAIOTCS, IPOUCXOIUT  HE
Ka4eCTBEHHBIN MOJIMB, YTO MPHUBOAMUT K AUCKPEAUTAIIMH JAHHOTO Criocoba
nonuBa. Wnu, npyroil mnpumep, OpoOIIeHHE OONBIIMMHU MOJIUBHBIMU
HOpMaMH, OCOOEHHO B YCJIOBHUSAX OJIM3KOTO 3ajJeraHus TPYHTOBBIX BOJ,
NPUBOIUT K HEAOMYCTUMOMY TOAbEMY HX, 3a0oyiayuBasi MU 3acoisis
opollaeMble MaccuBbl. B manpHeiieM, UCNOIb30BaHUE TAaKUX MACCHBOB,
CTaHOBUTCS HU3KOPEHTAOETHHBIM.

Hcxons u3 ycnoBuil BomocOepexxeHus, [Ipoekt mo YiyuiieHuio
[IpogyxktuBHOCTM Boabsl Ha ypoBHE TOJs, MO CBOEW HACOJOTUU U
CoJiepKaHuIo, Haubosee OJIM30K HHTEpecaM 3eMIIeAeNbIaM Mo UX yCHIUIM
ymeno u 3((EKTUBHO BECTH CBOE XO3SCTBO: COXPAaHUTh W TOBBICUTH
TJIOJIOPOJINE 3EMIIH, TOJHOCTBIO BOAOOOECIEYUTHh OpOIIaeMbIe 3EMIIH, a
Takke oOecrneyuTh ceds M TopoKaH NPOAYKTaMM MUTaHUSA. Takum
oOpa3om, HacTosimas cepust Opourtop «B momois hepmepy», CTaBUT cBOEH
IENTBbI0 — TTOMOYhL (epMepaM PecryOMKy B OCBOSHUM HAYaIbHBIX 3HAHHMA
U MPAKTHYECKOTrO MPUMEHEHUsI Ha CBOEM II0JIE PAallMOHAIBHOTO BEJIECHUS
CeNTbCKOXO03SICTBEHHBIX paboT, 3(h)()eKTUBHOTO HCIOJIB30BAHUS BOJHBIX U

JUIS IPOX0J1a BOABI M UMEIOUIEH nuaroHaibHOe peOpo Ha MOBEPXHOCTHU 4,
KOHMYECKOTO 3aIIOPHOTO CTEP>KHA 5, KPBIIIKH 7 ¢ BXOAHBIM MAaTPyOKoM 6.

TexHuuyeckass XapaKTepucTHKA
o e KaneJabHoro Boaosninycka KY-1

] IIpou3BOAUTEIBLHOCTH, J/4ac .... 4+1,0

- T Pabouee nasnenune, MIla ... 0,05-0,6
JlaBnenue B pexxume npomsiBkH, MIla ...... 0,04
MacCa, T oivvnriiiiiii e, 17
: 2 Jomnyctumoe conep:kaHue B3Becel, MI/...... 80
0 YcnoBus oKCIUTyaTaluy ......... YuacTok ¢ nepe-

najgoM BEICOT 10 60 M

Puc. 2 Kanenapunma KVY-1:

1 — xopmyc; 2 — BBIXOJHOH marpyOok, 3 — memOpaHa, 4 — nQuaroHajbHOE pedpo;
5 — KOHUYECKUH 3aIOpHBIA CTePIKEHB; 6 — BXOJHOM MaTpyOoK; 7 — KPHIIIKA.

[TpuHIMNMaAbHBIE OTJIMYMS ~ KOHCTPYKTHBHBIX — OCOOCHHOCTEH
kanenbHOro BojoBbIycka KY-1 u MonnaBusi-1A no3BoJisiIOT MOTHOCTHIO
aBTOMATHU3MPOBAaTh IPOLECC OYMCTKHM KalleldbHBIX BOJOBBIIYCKOB OJHO-
BPEMEHHO Ha BCEW IUIOIIAAM IIOJMBHOIO ydacTtka. IIpudem cucrema
aBTOMATHU3allMM YCTPOEHA TaK, YTO NMPOMBIBKA KaIleJIbHBIX BOJIOBBIITYCKOB
OCYILECTBISECTCA OAHOBPEMEHHO C aBTOMATHYECKOU IMPOMBIBKOM CETYATOrO
¢wIbTpa, KOHCTPYKLHUS KOTOpPOro paszpaboTaHa YKprUIpPOBOAXO30M
(puc.3).

Bo03MOXHOCTE aBTOMaTU3UPOBAHHOM MPOMBIBKY KareabHHULBI KY-1
3HAYUTEJIbHO TMOBBIIIAET HAJEKHOCTh HX pabOThl, a ClEI0BaTENbHO,
Ha/IeKHOCTb U 3PPEKTUBHOCTb CUCTEMBI B LIEJIOM.

[IpuMeHeHne Ha cucTeMax KamejlbHOro opouieHus kamneabHun KY-
1 u MongaBus-1A MOTHOCTHIO MCKIIIOYAET 3aTpaThl PyYHOrO Tpyla H
CPEICTB HA UX MPOUYUCTKY, 3HAYUTEIHHO CHIDKAET TPEOOBAHMS K OUHCTKE



Puc. 1 HpI/IHI_[I/IHI/IaHLHaSI CXEMa CUCTCMBI KaIllCJIbHOT'O OPOIICHUA

Jlns monuBa caja ¥ BUHOTPAJIHUKOB HAa OJJHO PACTCHUE yCTaHABIIH-
BaeTcs Mo 3 KaneJbHHUIBI M MOHTHPYIOTCS OHHM Ha IOJIMBHOM TpyOoIpo-
BOJIe: oAHA y mTam0a u B o0e cTopoHbl Ha paccrosHuu 0,5 — 0,6 M ot
[ICHTPa COOTBETCTBEHHO KyCTa BHHOTPaJHHWKA WM JiepeBa. [Ipu pabouem
nasnenun 0,1...0,3 Mlla kaxaoMy pacTeHHIO MOXET ObITh oOecriedeHa
HeTpephIBHAs WM IEPHOANMYEcKas Iojada BOABl W IHUTATEIBHBIX
pacTBOpoB B KomuecTBe (Tipu q = 4 11/yac) — 12 n/gac.

Kanenpauma (cMm. puc.2) cocTouT W3 Kopmyca | ¢ BBIXOJHBIM
naTpyOKoM 2, 3acTHYHON (PUTYPHOM BBIMYKIION MeMOpaHbl 3 ¢ KaHAJIOM

3€MENBHBIX PECYpPCOB, CHOCOOCTBYIOLIMX YJIYYIIEHUIO COLUAIBLHOIO
YPOBHS CEIBCKOTO HACETICHMS.

Pexomenpanuu HamucaHsl HA OCHOBE MAaTEpPHAJIOB MHOTOJIETHUX
MOJIEBBIX U abopaTopHbIx uccneaoBannit KHUUUP.

Bpomrtops! pactipocTpaHsoTes cpeau pepmMepoB — 6ecnIaTHO.

Bamu 3aMeyaHMsi M TPEMVIOKEHHMS] 1O COJEPKAHHIO OpOLIIOPHI,
HanpaBJIsiTe MO ajgpecy:

720040, r. bumkexk, yJia. Tokronaauesa 4a, Keiprsi3. HUU nppuranuun
Tead. 996 312 54 11 65/ 54 11 71; daxc: 996 312 54 09 75

E-mail: kniiir@mail.ru, kulov@elcat.kg




Cucrema kanesbHoro opomienusi (CKO) ¢ppykroBoro caga u
BHHOTPA/THUKA

O0mme cBenenns. KamenbHoe OpoOlIEHHE — MNPUHIUIHAIBHO
HOBBIH, crienuuUHbIN crmocod mojuBa, 0cO0eHHO (P (HEKTUBHBIN U BOJIO-
cOeperarmuil B yCIOBHUSIX Ae(pHUIINTa OPOCUTEITHHON BOJBI, IPH OCBOCHUU
3eMelb CO CIIOKHBIM penibe) oM U BBICOKOH BOJONPOHUIIAEMOCTHIO IOYB,
CKJIOHOBBIX YYaCTKOB C OOJIBITUMH YKJIOHAMHU T.€. TAaKHX 3€MEIb, Pallro-
HaJIbHOE MCMOJb30BaHUE KOTOPBHIX, C MPUMEHEHHEM TpPaJUIUOHHBIX
Croco00B TOJIMBA, HEBO3MOXKHO HUJITU KpaifHe 3aTPyTHUTEIBHO.

CrnenpuyHOCTh ATOTO Croco0a YBIAXHEHUS 3aKII0YaeTcs B
COBEpIIICHHO HOBOM IMOHSATHH O CHAOXEHWU DPACTEHUH BOJOH, a Takke
HOPMHUPOBAHHOM BOJIOPACIIPEIEICHUH, YCTAHOBICHUN TEXHUYECKUX Mapa-
METPOB OPOCUTEIHLHOM CETH U IPYTUX TEXHOJIOTHUYECKUX OCOOCHHOCTSIX.

KanenbHplii crmoco® mosiMBa KOPEHHBIM OOpa3oM OTJIMYAETCS OT
MOBEPXHOCTHOTO W JOKJEBaHUS. BMecTO MepHoaMYecKod Moaadd BOIBI
GonbimmMu HopMamu (10 1700 M’/ra), 3aBUCSIIIME OT BOJHO-(DU3HIECKHX
CBOWCTB TMOYBBI, NpPU KaleJIbHOM OpOIICHUH HUMEETCS BO3MOXKHOCTh
OCYIIECTBIISATh JaXKE €KECyTOUHYIO T0/1ady BOJbI Majioil HOpMOil (4...12
n/gac wix 200-300 M/ra) W THTATETBHBIX HIEMEHTOB HEMOCPEICTBEHHO B
KOPHEBYIO 30HY B 3aBUCUMOCTH OT MOTPEOHOCTH PACTEHUH.

JIBu>KeHHE BOJBI B TIOYBE MPH KANEIHHOM OPOIICHUU MPOUCXOTUT
KaMWUISIPHBIM IyTEM BO BCEX HAMNpaBlICHUSIX @PU MaJOM BIHMSHHUU
rpaButaiuu. CTeneHb HACBHIIICHUS BIAroil KOHTYpa YBIAXKHEHUS POUCXO-
IUT 3a CYET CO3JAIOLIErocsi rpajJueHTa OOIIEero BOJSHOTO HATSKEHHS,
KOTOPBI MEHbINIE BOTM3M KamelbHUIBI U Oobile B nepudepuitHol 30He
yBIaKHseMON Tuiomanu. Co3aaromuiicss rpagueHT BOAHOTO HATSIKEHUS U
o0pa3yeT KOHTYp yBJIKEHEHHUS, T.€. TUIOIIAlb U 00BEM KOTOPOTO (3a cuer
TEXHUKU M TEXHOJIOTUHU TOJMBA) JOBOAUTCSA IO PaBHO3HAYHOM IIOIIAIN
pacIpocTpaHeHUs: KOPHEH PaCTCHUM.

bnarogaps xanwiisipHOMY NEpeIBUKEHHUIO BOJbBI, BO3yX B 00beMe
KOHTYpa HACBIIIECHUS TIOYTH HE BBITECHSETCS U3 MOYBHI U HE 3aIEMIISICTCS
B TOYBEHHBIX MOpax. Makpomopsl MOYBBI OOBIYHO OCTAIOTCS CYXUMHU U
YPOBEHb BIAXXHOCTH TOJBKO HEMHOTO BBINIE BJIArOEMKOCTH TIOJIS 32
UCKJTIOYEHHEM HEOOJBIIOr0 HACHIIIEHHOTO YYacTKa HEeNOCPEICTBEHHO
OKOJIO KamNeNbHUIIBI. DTH ONaronmpusiTHBIE YCIOBHS TO3BOJSIOT KOPHSIM

3 Onucanue KaneJbHOM CHCTEMBbI OPOLICHHSA

3.1 lIpuHOUNUAJbHASA CXeMa CUCTEMbI KaNeJbHOr0 OpPoIleHust

Cucrema KamenmpHOTO oOpolleHuss Ha 0aze kamenpHHIBI KY-1
(VxprunpoBoaxo3), MongaBus — 1A (MonagaBrunpoBoaxo3) mpeaHa3Ha-
qaeTcs JIsl HAIPaBJICHHOHN MOJJa4uM BOJBI U MTUTATEIHHBIX PACTBOPOB B 30HY
pacmojioKeHUus KOpHEW KaXKIOro OpOIIaeMOro pacTeHuss B JHOOBIX
MTOYBEHHO - Pelibe(DHBIX YCIOBUSIX, BKIIIOUAsl U TOPHBIE CKIIOHBI.

[TpuHuunuanbHass CcXeMa CHUCTEMbl KaleJdbHOIO  OpPOIICHHUS
aHAJIOTUYHA BHEAPSEMBIM B MPOU3BOJICTBO CHUCTEMaM OTEYECTBEHHOTO U
3apyOexHOTro 0Opasia (puc. 1) u cocTouT U3:

- TOJIOBHOTO Yy3/1a (MCTOYHUK BOABI 1, Hacoc 2, MOIKOPMIIUK
pacTeHnui MUHEpaIbHBIMH YI00peHusMH 3, GUIBTP ¢ MAaHOMETpamu 4);

- MAarwcTpajbHOTO 5, PacIpeneUTeIbHOTO 7, MOIUBHBIX TPYyOO-
MPOBOJIOB 9;

- COCIMHUTEIBHBIX AcTaieH 8,10,11;
- 3aJBUKEK WU KJIAMAHOB JUCTAHIIMOHHOTO YIIpaBieHus 6;

- kamenbHHIl 12 (puc.2) pa3snUYHBIX KOHCTPYKIMH C PAcCXOAOM OT
3,5 no 6 a/4ac.

[TonmuBHBIE TpyOOTpOBOABI, TUaMeTpoM 20 U 25 MM, U3TOTOBJICHBI
u3 I[THII. K vum npucoenuusior nonudtuiaeHoBsie (IIBII) xanenbHULBL.
Apmarypa — NPUCOEIUHUTENHN, COSIUHUTETN U 3ariIyIIKH — U3TOTOBJIEHBI
3 ABC — mmactuka. IlonuBHBIE TPyOONPOBOIBI MOHTHUPYIOTCS BIIOJIb
psAnoB aepeBbeB. JmHa monmmBHOTO TpyOonpoBoaa mocturaet 50...100 m.

MaructpanbHbie TpyOOnmpoBoabl auameTpoM 63 wmm 110 MM
W3TOTOBJICHBI W3  TOJWATWJIEHAa  BbicokoW  1wiotHoctu  (IIBII).
Pacnipenenurenbapie TpyOONIPOBOBI JUAMETPOM 63 MM H3TOTOBJICHBI, B
3aBUCHMOCTH OT HAaJW4YWs, W3 TOJUITUICHA, BBICOKOW IHMOO HU3KOM
motaoctu (ITHIT).

Pacnipenenenue BOIbl Ha CHCTEME OCYLIECTBISETCA C IOMOILIbIO
camonpounatonuxcs kanenbHul: KY-1 ¢ pacxomom 3,5 n/yac wim
MonnmaBuss — 1A ¢ pacxogoM 4 j/4ac BMOHTHUPYEMBIX Ha TOJUBHOM
TpyOOIpoBoOIE.



OKBpbIpruI3cKnii HAY4YHO — HCCJIEJ0BATeIbCKHIl HHCTUTYT HPPHUTalluH

Hauoiiuenko Auiekcanap OHydpueBHY, KaHIWIAT TEXHUYECKUX HayK,
CTapUINil HAyYHBIH COTPYAHMK, 3aBEIYIOIIMNA JJabopaTopueil OpoleHUs U
IIOYBEHHO — DJPO3MOHHBIX MCCIEAOBAHUMN, CIIELUATIMCT IO MEIHOPALUU
OpOLIAEMOT0 3eMJIE/IENS, PEKYJIBTUBALIMM U OXPAHE 3EMEIIb.

ArtakaHoB AMaHxk01 KamaHcapueBHMY, KaHIUJAT TEXHUYECKHX HaYK,

3aMECTHTENIb JUPEKTOpa IO HAy4YHOH paboTe, CHEHUAIUCT IO
OpOIIAEMOMY 3EMIICIICITHIO.

Cucrema kanejabHoro opomenusi (CKO) ¢ppykroBoro caga u
BHHOTPAIHUKA
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pacTeHuil HOPMANBHO «IBIIATh» B TEUYEHHUH BCETO Mepuoja pocra 0Oe3
nepepeiBa Ha BpeMsl MOJHMBA, KaK 3TO MPOMCXOAUT MpH JII0OOM TMOBEpX-
HOCTHOM opomieHnd. OIHOBPEMEHHO C OSTHM, B TEPHOA Mepexoia oOT
Jpyroro crnocoba MmoiMBa K KamelbHOMY, MPOILECC aganTalud KOPHEBOU
CHCTEMBI PACTCHHI IPOUCXOTUT OBICTPO 1 0€3 KaKHX JINOO KPU3HCOB.

KanensHoe oporieHue siBisieTcst Haubosnee 3PEeKTUBHBIM METOIOM
peryJIupoBaHMs IHUIIEBOTO pPEXHMMa MOYBBL, T.K. IMOJa4ya MUTATEIHHBIX
BEIIECTB HEMOCPEACTBEHHO B 30HY OOMTaHUsI KOpHEH pacTeHuil BMecTe ¢
BOJIOM CO3/1al0T OJArompHsTHYIO CpEely IOCTOSHHOTO IOAJEpKaHHs, Ha
TpeOyeMOM ypOBHE, ONITUMAJILHOTO 3amaca 3JIEeMEHTOB MUTaHus. beicTpoe
1 3QPeKTHBHOE YCBOCHUE NMUTATEIBHBIX BEUIECTB MPOUCXOIUT Onaromaps
MOCTOSSHHOMY ONTHUMAJIbHOMY COJCpPXKaHUIO BIAard B IOYBE, OOJBIION
FyCTOTE W PA3BUTOCTH KOPHEM B COYETAHUH C XOPOILICH a’pauue,
HECOMHEHHO, 4YTO TaKhuM 00pa3oM, CO3/IaHHbIE ONAroNpHITHBIE YCIOBUS
BHEIIIHEH Cpe/Ibl MOJIOKUTENFHO CKA3bIBACTCS HA PAa3BUTHH PACTCHHIA.

B 3710i1 cBs31 3P PEKTUBHOCTH KAMEIHHOTO OPOIICHUS BBIPAXKACTCS:
MOJTyYSHHEM BBICOKMX YPO)KaeB XOPOIIETO KAadecTBa 3a CUET ONTHMAllb-
HOTO YBIQXHEHHS M THUTaHUSA KOPHEOOWUTAEMOro CIJIOS TIOYBHI TMpU
OTHOCHUTEIILHO HHU3KOM KO3 (HUIIMEeHTE BOIONOTPEOIeHUS (pacXxo]] OpOCH-
TEIbHOW BOJBl HA ENWHUILy YpO’Kas); MaldbIMU TMOTEPSIMH BOJIbI Ha
UCTIApEHHE W HENPOAYKTUBHOE BOJOMOTPEOIICHHE COPHOW pAacTHTEIb-
HOCTBIO; OTCYTCTBHEM CTOKa OPOCHUTEIbHOW BOJBI JaXX€ B CIIOKHBIX
TUTIOTPAaUIECKAX YCIOBHAX; CO3/JaHUEM XOPOIIMX YCJIOBHUH IIOJIMBA B
Te4eHHH Bcex 24 4YacoB B CYTKH, HE3aBUCUMO OT BHEIIHEH Cpelbl;
OTCYTCTBUEM TepU(EPHITHBIX TTOTEPh OPOCUTEITHLHON BOIBI.

TakuM 00pa3zoMm, KameiabHOE OpOIICHHE CO3JaeT BO3MOXKHOCTD
HETPEPHIBHOTO CHAOXEHMUsS pACTeHUI BOJOW, a MpHU HEOOXOAMMOCTH HU
anemMeHTamMu mntanus (pepruranus). Jlo3upoBaHHas mojada BOABI H
MUTATEIbHBIX 3JIEMEHTOB B TEUYEHHUHM BCErO BETETAIIMOHHOTO IEpPHOAA B
COOTBETCTBUHM C BOJOMOTPEOJICHUEM OpOIIAEMOW KYJBTYpbl, MO3BOJISET
CO3J1aTh ONTHMAJbHBIM PEXUM HKU3HEACATEIBHOCTH KOPHEOOUTaeMOro
CJIOSl IOYBBI U, 3HAYUTENIbHO, TOBBICUTH YPOXKANHOCTh CETbCKOXO035IICTBEH-
HBIX KYJBTYp XOpOIIEr0 TOBApHOTro KaudecTBa. Ilpum 3ToM ymecTHO oTMme-
TUTh, YTO HAa XOPOIIO OTJIAXXEHHOW OPOCUTENBHON CHCTEME KareJIbHOTro
MOJIMBA, 3HAYUTEIILHO 00JIer4aeTcss py9YHOU TPy/I MOTHBANIBIINKA, KOTOPBIN
CBOJIUTCSI B OCHOBHOM K OIEPATUBHOMY KOHTPOJIIO Pa0OTHI CUCTEMBI.



I. TexHMKO-TeXHOIOTHYeCKHe IPHHIMIBI M XapAKTePHCTHKA
KaneJbHOI0 OPOLIEeHHUSs

1.1 Pacnipenesienne U mogaya pacTeHUsIM OPOCUTEIbLHOM BOJbI

A TIPOTUBOMNOJIOKHOCTh METOJIaM JI0XK/I€BaHUs, KaleJlbHOE Opollle-
Hue ObUIO OCHOBAHO Ha IMOCTYIUICHHMH OPOCHTEIBHOM BOJABI B MPUKOPHE-
BYIO 30HY KaXJIOTO pAacCTEHHUs, MPUYEM, KOJIUYECTBO U NEPUOJUYHOCTD
M0/1Ia4Y¥ BOJIbI PETYJIHUPYETCS B COOTBETCTBUH C MOTPEOHOCTIMHU PACTEHUS.

KonuyecTBO TOUEK YBIaKHEHMS] MPUKOPHEBOM 30HBI HE 3aJaeTCsA
3apaHee, a yCTaHABIMBAETCS B 3aBUCMMOCTHU OT MECTHBIX YCJIOBH — BHUAA
BO3/ICJTBIBAEMOU KYJIBTYPBI U THIIA TOYBHI.

[Ipu monuBe BoJa MOCTyHaeT KO BCEM PACTEHHUSM PaBHOMEPHO.
Heopomaembie momocsl MEXIy pajaMy MO3BOJSIOT depmepy paboTath B
noJie B J11000€ BpeMsl, Jake TOra, KOr/Aa MPOU3BOIUTCS MOJIHB.

Jns nokambHOM MOJAauu BOABI OTAEIBHO KaXXJIOMY pAaCTEHUIO,
pa3paboTaHbl KamelbHbIC YBIQKHUTENNW (KaleIbHUIIBI) U JAPYroe
BBICOKOHAJIE)KHOE 00OpYIOBaHHE KAMEIbHOW CHUCTEMBI, TMPUTOTHOE MIJIs
BOJIbI JIFOOOTO COCTaBa U Pa3IMYHbBIX MOJIEBBIX YCIOBUH.

1.2 PaBHOMepHOe nepepacnpeaeeHusi BOAbI B IO4YBe

VBnaxxuurenu (KamnelbHHIIBI) KaXIble U3 KOTOPBIX CIy)KaT TOueU-
HbIM MCTOYHHUKOM, U 3aT€M, MO KaNWUISPHOMY NPUHLUITY, JBHXKETCS BO
BCEX HAIPaBJICHUSX, MOYTH HE TOJIBEPrasicb BO3JCUCTBUIO T'PaBUTAIUH,
T.e. HUCXOoAAMEeH ¢unbTpanuu. Ha mmomaay (To4euHslil KOHTYp), Opollae-
MOHM KamneJdbHUIIAMHU, CTEMECHb BIAXXHOCTH HEPaBHOMEpPHA, W TPaIUCHT
o0IIero AaBleHUS BOJAbI, HEBBICOKUW BOJH3U KamleJIbHUIIBI, KOTOPBIN
YBEIMUMBACTCS IO MEpe MPOABMKECHUS K Tiepedepu, T.e. K TPaHUIly Kpyra
OpOIIaeMOro KOHTypa.

1.3 PasBuTHe KOpHEBOH CHCTEeMBbI pacTeHH

[Ipu xanenabHOM MOJIMBE KOPHEBAsl CUCTEMA PACTEHUM pa3BUBAETCS
Jydile, 4eM MpH Jo0oM JApyroM crocobe opomieHus. Ilpuuyem, BOIM3u
KaleJbHUIbl KOPHEBAsl CUCTEMa pa3BUBaeTcs ropasno ryuie. [Ipu nepexo-
7€ OT APYTUX CIOCOOOB OpOLICHMs K KalleJbHOMY, IpPOIEcC afanTaliu
(mpucnocobyieHus1) KOPHEBOM CHUCTEMBI NPOUCXOAMT OBICTPO U 0e3
pooIieM.
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Hauoiiuenko Ausiekcanap OnydpueBHY, KaHIMIAT TEXHUYECKUX HayK,
CTapUIMi Hay4YHBIH COTPYAHMK, 3aBEIYIOIINNA JTabopaTopueil OpolIeHUs U
IIOYBEHHO — DJPO3MOHHBIX MCCIEAOBAHUM, CIIELUAIUCT IO MEIHOPALHU
OpOLIAEMOT0 3eMJIEIENS, PEKYIBTUBALIMM U OXPAHE 3EMETIb.
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BHYTPUIIOUYBEHHBII  Ipolecc 00ecrneynBaeT WHTEHCUBHOE JbIXaHUE
KOpDHEBOM cHcTeMe Ha NPOTSHKEHHMM BCEro IMKJIA pocTa pPa3BUTHUSA
pacTeHuii, Jake He MepepbIBaeTCs BO BPEMs WUJIM HETOCPEICTBEHHO Cpa3y
1ocJe MoJiuBa.

2.3.2 O0ecnieyenne ycaoBuil 00pbObI ¢ 00/1e3HAMU, BPeAUTEJIAMH U
COPHO PacTUTENIbHOCTBIO

KanenpHOEe  opolleHHME  CO34a€T  CPABHUTEIBHO  XOPOLIME
NpoQWIAKTUYECKHE  YCJIOBUS  JKM3HUM  KYyJbTYPHBIX  PAacTeHMH IO
CJIEYIOIIHAM IPUUMHAM:

* YMEHBIIAETCS BEPOSTHOCTh  PACHPOCTPAHEHUs OONE3HEH W
BpEAMTENICH IO NPUYMHE TOrO, YTO PACTEHHs, NPHU IOJIHUBE, OCTAIOTCS
CYXUMU;

* UHCEKTHLUABI U (GYHIMLIUIBI HE CMBIBAIOTCS C JIUCTHEB, KaK 3TO
IIPOUCXOUT MPH J10°K/I€BAHUY;

* OTHOCUTEJIBHO Majio€ KOJMYECTBO COPHOM PacCTUTEIbHOCTH HA
OpOILIaeMOM TOJI€, BCJIEJCTBUE OrPAHUYEHHOIO KOHTYpa YBJIa)KHEHUS
IIOBEPXHOCTU IOYBBI, COKPAIIAIOIIEEe CyMMAapHOE HCIApEHHUE IO0JIEM, YTO
MIOJIOKHUTEIHHO CKa3bIBAETCS HAa BOJHOM OajlaHCe 30HBI adpallny;

* KalleJIbHBIH MOJIUB MPEJOTBpAIlaeT paclpocTpaHeHHe OoJe3Hei
U COPHSIKOB, KOTOpPbIE MOIJIM ObI MEPEHECTHCh MO OTKPHITHIM KaHajaM U
HETMOCPEJCTBEHHO Ha CaMOM OpOIIaeMOM IOJe NpU JpyTrux crocodax
MI0JIMBA - 3aTOIUIEHUEM WJIM I0JIMBA 110 00po31am;

* KalleJIbHBIN MOJIUB MPEJOTBPAIAeT BOSHUKHOBEHHE aHAPOOHBIX
YCJIOBUI BHYTpHY MOYBHI Ha 00Jiee JINTENbHBIN IEPUOJ BPEMEHH, YCTPaHsIs
TakuM 00pa3oM, BO3MOXXHOCTb BO3HUKHOBEHMS pa3IM4HbIX O0Je3HEi
MOYBBL. JTO YKa3bIBACT HA TOT (DAKT, UYTO KANeJIbHOE OPOIICHHE OTKPHIBACT
BO3MOYKHOCTh B ONTHUMAJIBHOM PEXHME BOJ00OECIEUUTh HEYyI00HbIE
3eMJIM, T/I€ TpPHUMEHEHHE IPYTHX CIIOCOOOB IOBEPXHOCTHOTO TIOJHBA
IIPAKTUYECKHU HE BO3MOXKHO.

2.3.3 DHeprernyeckme U TPyAOBbIe 3aTPATHI

KanenpHblii monuB TpeOyeT TOpa3fgo MEHBIIUX TPYAOBBIX H
SHEPreTUYECKHUX 3aTpaT, a TAKKE MEHbIIIE BPEMEHU Ha MOJArOTOBUTEIbHBIC
MoJieBble pabOoThI, YeM JpyrHe CHCTEeMbl opolleHus. MenneHHass mojava

1.4 TexHoI0rH4YecKNii MPOLECC MUTAHUA PACTCHUH

KanenbHoe opomenue siBisiercs: HanOosee 3(h(HEeKTUBHONU cucTe-
MOM JUIs co3/1aHusl OJIaronpusATHON cpelbl MUTaHMs pacTeHUH. beicTpoe u
WHTCHCUBHOE TIOTJIOIIECHHE MUTATEIBHBIX BEIIECTB MPOUCXOIHUT BCIEICT-
BUU XOpOILEH pa3BUTOCTH KOPHEBOM CHUCTEMBI Ha YYacTKe KOHTYpa
YBIIOXHEHHUS U 32 CUET XOPOIIeH adpanuul (BO3yXOHACHIIIIEHHOCTH) ITOYBI
BOKPYT OMOJIOTMYECKH aKTUBHBIX KOPHEH. DTH yCIOBHS HUMEIOT peIlaroliye
3HAYCHHsT B XOpOIIEM pa3BUTHH pPACTEHUH, TaKk KakK IIOTJIOIICHHE
MUTATENbHBIX BEIIECTB SBIISIETCS AaKTHUBHBIM IIPOLIECCOM, TPEOYIOIIMM
OOJIBIINX 3aTpaT SHEPTHH U KUCIOPO/IA.

KamenbHoe opolieHue — 3TO CBOETO poja TOYEUYHbIH KOHTYpPHBIN
MOJIMB, TIO3BOJISIIOIIMM  OCYIIECTBISATh ~ M30MPATENbHOE  YBIAKHEHHE
YY4acTKOB. A CBSI3M C 3THUM, IOJMB MOXXHO IPOU3BOAMTH B 00O
KEMaeMblii  TPOMEXYTOK  BPEMEHH, HE3aBHUCHMO OT  TEKYyIIUX
MPOU3BOJCTBEHHBIX padOT 10 00pabOTKE MOYBHI.

1.5 Al"pOTeXHO.TIOFI/Iﬂ NMPUMECHUTEJIBbHO K KAalICJIbHOMY OPOIICHUIO

KanenpHblii MOJIMB MO3BOJIIET OCYLIECTBISTH: 00pabOTKU TMOYBHI,
OTPBICKUBAHUE ATOXMMHUKATaMH B cCOOp ypoxasi, B Jt000e BpeMsl He3aBH-
CHUMO OT BpEMEHU MPOBEACHHUS MOINBa, 0e3 yiiepda CTPyKTyphl MOYBBI, TaK
KaK MEXAYPSIHBIE TOJOCH Ha TMPOTSKEHUHU BCErO CE30HA OCTAIOTCS
HEyBIaXKHEHHBIMU. Jlake B TeX Cilydasx, KOrJia o4yBa MOCTpajaa, BClaed-
CTBHUE HEMPABWILHON 00pabOTKH MIIM H30BITOYHOTO YBIAKHEHUS — HA HEU
MOXKHO TOJy4aTh TaKOW jK€ ypokail, Kak M Ha y4acTKaxX CO 3J0pOBOU
MTOYBOIA.

2 IIpoayKTHBHOCTH HCNOJIB30BAHNS BOAbI MIPU KANeJIbHOM OPOIIEHUH

2.1 9¢ppeKTUBHOCTH UCMOJIb30BAHUU OPOCUTEIBLHOI BO/IBI

Hcnonb3oBaHue BOIbI IpH  KaleabHOM OpoLIeHHH Oosee
3p(GEKTUBHO TO CPaBHEHUIO C JIIOOBIM JPYTHM METOJOM OPOIICHHS
MOATBEP>KIAETCS CIEAYIOINMU IPUYNHAMMU:

* OoJiee BBICOKAS YpOXKaHOCTh KYJBTYp, T.€. YJENbHbIE 3aTpaThl
BOJBI HA €UHUILY TPOLYKIIUY HU3KUE;



* MEHbIIE, YeM MpH J0XKIEBAHUU WIH 3aTOIUIEHNH, IOTEPU BIIaru
3a cyeT McrapeHus, T.K. Ha 60% MeHble JoKaabHasl IUIO0IIA b YBIaXKHse-
MOTO Y4acTKa;

¢ BCTCP HC BJIMACT HAa paCpCACICHUC BJIAaTr UJIM UCIIAPCHUC,

* MEJICHHOE BIIUTHIBAHUE BOJBI B TIOUYBY U €€ paclpeliesieHue H3
TOYEYHOTO MCTOYHMKA — KalleJIbHHIIBI, MPEeJ0TBpamaeT copoc MoIUBHOM
BOJBI 3a TIpEeAeNbl KOHTypa Jake B CIOXKHBIX (KOCOTOp, HEPOBHOCTH
penbeda u ap.) Tonorpapuueckux yCIoBHIX;

¢ YYBCTBUTCIIBHOCTb CUCTCEMBbI KAIlICJIbHOTO OPOMICHUS K IMAJCHUIO
JaBJICHHUSA B IIOJIMBHOM pr6OHp0BOI[e ropasao MCEHBIIC, UYEM IIpU
OpOIICHNU NOKACBAHUCM,

¢ OpOHmICHHUC MOXHO HPOU3BOAUTHL BCC 24 4Yaca B CYTKH,
HC3aBHCHUMO OT BHCIITHUX yCJ'IOBI/II\/'I, TAaKHX KaK BETCP, AOXKAb U UCIIApPCHHUC,

¢ KOJHNYCCTBO COpHOﬁ pPaCTUTCIIbHOCTU  3HAYUTCIIbHO MCHbLIIC,
4YCM IIpH APYTrUxX METOAAX OPOLICHUS;

¢ 0OTImaagact HCO6XOI[I/IMOCTB B INIAaHUPOBOYHBIX pa60TaX;

* TOSABISETCS  BO3MOXKHOCTh  OJHOBPEMEHHOW  IOJauu ¢
OpPOCHUTEIILHOW BOJI0M, MUHEPAJIBLHOTO MUTaHUS (IIOJKOPMOYHBIE MOJIUBBI)
U SIZIOXUMHUKATOB 7151 00pbOBI C BpeAUTENAMU U OOJIE3HAMY;

* HCKIIOYAETCsd BO3MOXKHOCTb NPOSIBJICHHUS  UPPUTALIMOHHOMN
3pO3UH MOYBBHI;

* paHHEE CO3pEBaHHE MHOIMX CEIbXO3KyJbTYp, T.K. IIpH
KareJIbHOM OpOILIEHUM TeMIIepaTypa IOYBBI BBIIIE U IUIOJOPOAHEE, YEM
IIpU  JOXKIACBAaHWHM WM 3aTOIUIEHUM, M TOMJAEPKMBACTCA HA YpPOBHE
OMOJIOTMYECKOT0 ONTHUMYyMa.

2.2 TexHo10rMs1 BHECEHHSI MUHEPAJIBHBIX YI100peHU NPH MOMOLIH
CHCTEMbI KalleJbHOI0 OPOIIEeHHS

[TonkopMka ynOOpeHUsIMHM SBISETCS HEOTHEMJIEMOM YacThIO
CHCTEMBI KaleJIbHOTO OPOIICHHUs, KOTOpas O4eHb ynoOHa JJsi CHaOKEeHUs
pacTeHuil MNUTATEIbHBIMU BELIECTBAMU. ITO OCOOEHHO II€HHO JUIs
3aCYLIUIMBBIX PAaOHOB M BO3JEIIBIBAHMS OJHOJIETHHUX KYJIbTYp. B pernonax,
r7e BBINAAAET JOCTaTOYHOE KOJUYECTBO AaTMOC(HEPHBIX OCAAKOB WU
ONM3KOM 3aJIETAaHUU YPOBHEH TPYHTOBBIX BOJ W T/I€ KalleJbHBINA MOJIUB, B

OCHOBHOM, TPUMEHSIETCS KaK IOMOJHHUTEIBHOE CPEACTBO — YIOOpEHUs
pacTbUIAIOTCS MO TMOBEPXHOCTH MOYBBI M IMPOHUKAIOT B HEE BMECTE C
noXxzaeBo Bojol. BHecenue ynoOpeHHil uepe3 cHCTEMY KallelbHOIO
OpOLIECHHUSI JTOJDKHO HMPOBOJUTHCS C OCTOPOXKHOCTBIO TOJBKO Ha KHCIBIX
noyBax. C JIpyroil CTOPOHBI, pacHbUICHHE YJOOPEHHUH IO MOBEPXHOCTH
MOYBbl B 3aCyLUIMBBIX peruoHax, Kak, Hampumep Omickas o0061acTsb,
Manod(pPEeKTUBHO, TaK KaK OHH a MOJHOM 00BhEME HE MOTYT MOCTYIHThH B
KOpHEBYI0 30HYy pacteHuil. Tak, mpu mnonumBe 1o OoOpo3gaM 4YacTb
yAOOpEeHU C NOJMBHOM BOAOM NPOHMKAET K KOPHSIM, a BTOpas 4acTb
BBIHOCHUTCS 3a IPEZesbl OPOIIaeMOro y4acTka BMECTe co cCOPOCHOM BOMOM.
[TosTomMy Hambonee PPEKTHBHBIM CIIOCOOOM PEryJIMPOBAHUS THIIEBOTO
pe)xumMa TOYB  SBISIETCS — BBEAEGHHE MMTATEJILHOTO pacTBOpa B
VBIOXHEHHYIO TI0YBY OJHOBPEMEHHO C TIOJMBOM 4Yepe3 CHCTEMY
KarnenbHOro opomleHus. Ilpsmoe moctymineHue (B HYKHOE BpeMms)
yI0OpeHHid B TOT CIIOH TMOYBHI, TJI€ PA3BUBACTCS OCHOBHAS OMOJIOTHMYECKH
aKTHBHAsl Macca KOPHEBOW CHCTEMBI MMUTAIOIAsl pACTEHUE — CIIOCOOCTBYET
3aMETHOMY YBEIMYCHHIO YPOXKAWHOCTH W  YIYYIICHHS KadecTBa
NPOAYKLHUH, a Takke obecreunBaeT Oojiee 3((PEKTUBHOE HMCIOJIb30BaHHE
ynoopenunii. Koadumuent ncnons3oBanus ynoopenuit nocruraet 0,98.

VYMeHblIas KOMUYecTBa YJOOPEHUI M perynupys NepuoJU4YHOCTb
UX BHECEHHsI, MOKHO TIO/IICPKUBATH PABHOMEPHBIN YPOBEHb MMUTATEIHHBIX
BEIIECTB U KOHTPOJIMPOBATh UX MOCTYIUIEHHE B MOYBY B 3aBHCHUMOCTU OT
n3MeHstomumxcst (1mo Qaszam pa3BuTHs) MOTpeOHOCTEH pacTeHWH Ha BCEM
NPOTSDKEHUM Tepuofa pocra. TakuM o00pa3oM, CHUCTEMY KalelbHOIO
OpOLICHHUSI CIIEYeT pacCMaTpUBaTh HE TOJBKO KaK METOJ YBIIAKHECHUS
MOYBbl, HO U Kak 3((EeKTUBHBIH CrMOCOO BHECEHHUS MMHEPAIbHBIX
yA00peHuit TaM, TJe 3TO TpeOyeTCs U B Hy)KHOE BpEMSL.

2.3 O0ecnieyeHHe IKOJIOTHYECKON 0€30IIACHOCTH BHEILIHEH cpebl P
KamneJbHOM MOJIUBe

2.3.1 Bo3ayuiHblii pesKuM NMOYBBI - a3panus

Bnaro;[ap;{ TOMY, 4YTO BOJa B IOYBC IIPpH KaICJIbHOM IIOJIUBC
HUPKYJUPYeT 1O KamWUIIPHOMY MPHUHIMILY, BCIEACTBHE 4Yero He
BBITCCHACT M3 IIOYBBI BO3OYX. HpI/I 9TOM, MAaKpoOHopbl, B OCHOBHOM,
OCTAIOTCSl CYXUMH C JJOBOJIBHO XOPOIIIEH aspanueil. ITOT MOJ0KUTEIbHbBIN



