Accounanus HULL - UBMHU
ITpoeKT noBbINIeHUA NPOAYKTUBHOCTH BOABLI HA ypoBHe noJis (I1IIB)

Kbipreizcknii HaydYHO—HcC/1e10BaTeIbCKU HHCTUTYT HPPHUTalli
(Keiprei3. HUM uppuranumn)

A.O.HanoitueHko, KaHJl. TEXH. HayK,

CT. Hay4. COTp.

AK.ATakaHOB, KaH/l. TEXH. HAyK

N3 cepun «B nomomb pepmepy u ABII»
Bbinyck 10

Cucrema kaneabHoro opomenusi (CKO)
(GpPYKTOBOIO caga ¥ BUHOTPATHUKA

Bumixex 2009 r.



OKpIPreI3cKuii HAY4YHO — HCCJIeI0BATEILCKHIl HHCTHTYT HPPUT ALHH

Hanoiiuenko Anexkcanap OnydpuHeBHY, KaHIUIAT TEXHUUYECKHX HAYK,
CTapIIMK HAy4YHBIH COTPYIHHK, 3aBEIyIOIIUI J1abopaTopueii OpOUICHUs U
MOYBEHHO — 3PO3MOHHBIX HCCIENOBAaHUM, CIEHUANNCT IO MEJIHOPALNU
OPOILIAEMOTO 3EMIIEJIENHNS], PEKYJIETUBALMN U OXPAHE 3€MEb.

ATaKaHOB AMAaHKOJI }KaMchapHeBnq, KaHauaaT TCXHHUYCCKUX HAaYK,

3aMECTUTENb JUPEKTOpa IO HaydHoil paboTre, CHELHANIUCT IO
OpOIIaEMOMY 3EMJIE/IETIHIO.

Cucrema kanesbHoro opouenusi (CKO) ¢ppykroBoro caga n
BHHOTPAHHUKA

KomnbrotepHslit 1u3aiiH u opopmuenue:  Anekcanjap Hanoituenko
AMaHX051 ATakaHOB
®opmar 60 x 84 1/16. YcnoHslif 00beM 2,1 1m.i1.

Bbymara tunorpaduyeckas Beiciiero kauecrsa. [leuats PU30.
Tupax 100 k3.

M3patensctBo 11K «Ilepennerunx» r. bunikek



Accounanus HULL - UBMHU

70 pa3pabOTKU TPOEKTa) IO BOIPOCAM CTPOHUTENILCTBA OPOCUTEIBHOM
IIpoekT noBbIIEHUs NPOAYKTHBHOCTH BOABLI HA YpoBHe nmoJs (I1IIB)

CUCTEMBI.
KbIproizcknii Hay4YHO—MCC/1e/10BaTeIbCKUIE HHCTUTYT HPPHUTalluu
(Keiprei3. HUU uppuranumn)
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Puc. 4 Tumnoas cxeMa MOJMBHOM CETH MOJYJIBHOTO y4acTKa CUCTEMBbI

KaIleJIbHOTO opoIeHus ppykroBoro caja c miomniaasio 10 ra.
[ToaroroBka u u3gaHue OPOIIIOPHI
1...10 — Homepa cextopoB mmomassio 1 ra; 1 —PT; 2 —VT; 3 —IIT; 4 — xaneapHUIIBL; [IPOU3BEAECHBI IIpU HUJIEOJIOTNMYECKON
5 — KpecToBUHA; 6 — 3aJBUKKA; 7 — Mepexo] tuaMerpa Tpyoy; 8 — TpOHHUK; 9 — MeKCeK- u ¢unaHCcoBOi moaaepsxke IIpoekTa ITIB

TopHas fopora; 10 — mexkkBapTanbHasg gopora; 11 — okpyxHas mopora; 12 — mpeHa>kHBIN
KOJIOJIEI] C 3aABMKKOM; 13 — 3armymika.

Bbumxkex 2009 r.
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pabouero naBieHus. BcrencTBue 3aBUXPEHHsI CTPYH BOABI, JIacTUYHAS
¢burypHas MemMOpaHa TeM CaMbIM IPOUCXOJUT MEXaHUYECKOE pa3pylIeHue
OCEBIINX TBEPABIX OCAIKOB.

[Tox neiicTBueM faBiieHHs BOABI BBIYKJIas dJacTH4YHas (urypHas
MeMOpaHa MPWXKHMMAeTcs K OCHOBAaHUIO KOpIyca M IEpEeKpbIBACT
cBOOOJHBIH BBIXOJ BOJBI, Haxojsuleics B MOJIOCTH KaneabHUIBl. Boxaa
MOXET BBITEKAaTh TOJIBKO 10 KaHAJIy Ha BHYTPEHHEH CTOPOHE BBITYKJIOH
3JIACTUYHON MeMOpaHbL.

Tak Kkak cedyeHHMEe BBIXOJHOIO0 KaHajla Ha D3JacTUYHON (urypHoit
MeMOpaHe NPy NOBBIIEHUH JABJICHUS BOJIbI YMEHbBIIAETCS, PACX0]l BOJIbI
OCTaETCsl IOCTOSTHHBIM.

IIpu cHMKEHMM HAaBICHHS BOAbI B CETH BBIIYKJIAs 3JaCTUYHAL
¢urypHas MeMOpaHa NPUIOJHUMAETCS 32 CUET CBOCH yNpyrocTH, 3aKphl-
Basl BXOJHOE OTBEPCTHE NMAaTpyOKa M OCBOOOXK/1asi BEIXOHOE.

[TpombIBKa KamejabHMII OCYIIECTBISETCS [0 CO3JaHMi B CETH
paboyero jaBieHUsl BOJIbl, T.€. B NEPHUOJ, KOIJIa 3iacTU4YHass (QuUrypHas
MeMOpaHa [aBJIEHMEM BOAbI HE TMpWKaTa K OCHOBAaHHUIO KopIlyca
KalleJIbHUIIBL, a TAKKE B KOHIIE TIOJIMBA, KOr1a MEMOpaHa NMPUIIOAHUMAETCA
U IIPUHUMAET CBOE OOBIYHOE MOJIOKEHHE.

CamMoouunCcTKa KarejapbHUL] IpU HepaboueM MOJI0KEHUH dJIaCTUYHOU
¢urypHoii MeMOpaHb! MO3BOJSET MOJHOCTBIO aBTOMATU3UPOBATh OYHCTKY
BCEX KaleJbHUIL HA CHUCTEME IyTeM KpaTKOBPEMEHHOIO IE€pEKphITHS
[OJa4y BOJABl B CE€Th. DTO OCYIIECTBJIAETCS YCTAaHOBKOM HAa CETYATOM
¢uIBTpE ¢ AaBTOMATHUYECKOM NPOMBIBKON JOMOJIHHUTEIBHOIO PEryJsiTopa
JaBIIEHUs, TEPUOJUYECKU IePEKPBhIBAIOIIEIO IOCTYyIUIEHHE BOJABI B
OpOCHUTENbHYIO ceTh. IIpH NpOMBIBKE MpPENyCMOTPEHO KPAaTKOBPEMEHHOE
MPEeKpaIEHUE BOJIBI.

C uenbio OpUEHTHPOBAaHUS (DEPMEPCKOro y4yacTKa Ha BHEIPEHUE
KaleapHOro  OpOLIEHMS  CaJOB, BHHOTPAJHHUKOB, [MTPYCOBBIX H
KyCTapHUKOBBIX HacakJe€HUN Ha puc. 4 TNPUBOAUTCA THUIIOBAS CXEMa
IIOJINBHOM CETH.

Cxema npyMeHHMMa Kak JUIsl TIOJMBA OJHOIO CEKTOpa Ha ruiomanu |
ra; Tak M s 2-X; 3-x unum 10 cekTopos.

depMeprl, 3aMHTEPECOBaHHbIE B  INPUMEHEHMM  Kall€JIbHOI'O
OpOIIECHMS Ha CBOMX Y4acTKax, MOryT oOpatuThcsi B IHCTUTYT uppuranuu
IS TIONTyYeHHst O0Jiee KOHKPETHON MPAKTUYECKOW KOHCYIbTAalUH (BIUIOTH



BOJIbI, YTO TO3BOJISIET B CBOIO OYEpEe]h YCTAaHABIMBATH Ha CHUCTEMax
HEZO0pOorue PUIbTPHI.

TexHuveckass XapaKTepUCTHKA
¢puabTpa @K - 40

[Tpon3BOANTENBHOCTE, JI/CEK ............... 40
MakcuManbHO JOIyCTUMOE
pabouee maBienue, Mlla ............... 0,6
I'mapaBnyeckoe COpOTHUBICHHE
¢unpTpytromero anementa, Ml1a....... 0,015
IIpoaomKUTeTbHOCT IPOMBIBKH, CEK... 25-30

[TpomomKUTeNEHOCTD (HDUIBTPOLIMKIIA,

MakcumaibHOe CofiepKaHue B3Becei

B MCXOIHOM BOAE, MI/T....oeuueeennnnnn. 250
O061acTh IPUMEHEHUS ......v.en..n... OYHCTKA
OpPOCHUTENILHOW BOJBI Ha CUCTEMax Karleilb-
HOTO OPOIICHHUS

IabapuTHBIE pazmepsl, MM .... 3160x265x390
MacCa, KT .oovvviiiiiiiiii e 250

Puc.3 Cxema ¢punbTpa ¢ aBTOMaTHUECKOM MPOMBIBKOM:

l-mogBomsmMii TPyOOTpOBO; 2-Kopiyc (HIBTpa; 3-ceTka; 4-y3el aBTOMaTHYECKOH
MIPOMBIBKH;, 5-y3€J1 pyYHON MPOMBIBKH; 6-pacrpeeuTeNbHbIN TPYOOIIPOBO; 7-CIIMBHOK
TpyOonpoBo; 8-perymnsrop aasierus PJIY-100.

3.2 TexHosiorusi KaneJbHOro OPOLIECHUS

Kanensnuna padotaer cneayromum o0pa3oM: BoAa U3 pacupeaeiu-
TEIBHOTO TPYyOOINPOBOAA TIOCTyHaeT B TIOJMBHOW TpyOONpoBOA, Ha
KOTOPOM PacCIOIOKEHBI KamenbHUIbl. [Ipy MUHUMaIbHOM JaBICHUH BOAA
HE MOXET IMPEOJIOJIETh COMPOTUBIICHUE BBIMYKJIBIX 3JIACTUYHBIX MEMOpaH
KalmenpbHUI] M 3aloJIHIeT Bech NOJMUBHOW TpyOompoBon. [locne
3aloJIHEHUs ~ TOJIMBHOTO TPyOONMpoBOJa  BOJOM JaBJieHHE B HEM
MOBBILIAETCS 10 pacueTHOro. Brimykias snactuuHas ¢urypHas memOpaHa
BBINIPSIMJISICTCS. U BOJA Yepe3 BXOMHOW MAaTpyOOK IPOBOpAYMBACTCSA WU
MOMa/laeT B TMOJIOCTh KAaNeIbHUIBl [0 YCTAHOBJIICHHUS B €€ TMOJOCTH
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IIpexucsioBue

Cucrema BeneHHsS (HEPMEPCKOrO XO3SIMCTBA — 3TO COBOKYIIHOCTb
arpOTEXHUYECKUX W OPraHU3alMOHHO — XO3SIMCTBEHHBIX MEPOMNPUSITHIA,
HAaIlPaBJICHHBIX Ha IMOBBIIIEHUE I[UIOJOPOAUS TOYBBl M YpPOXKANHOCTH
CEJIbCKOXO3SMCTBEHHBIX ~ KYJIbTYp. B arpoTexHH4ecKkoM KOMILIEKCE
[JIABEHCTBYIOLIEE MECTO 3aHMMAeT IMPaBUJIBHOE OpOIIEHHWE, a B
OpPraHU3allMOHHO — XO3SUCTBEHHOM — 3HAaHUE M ONBIT PAlMOHAIBHOIO
BEJICHUSI Ha I0JIe BOJOCOEpErammux HPPUralMOHHO-arpOTEXHUYECKUX
TEXHOJIOTHA.

OnpIT MOKa3bIBa€T, YTO OOJBIIMHCTBO (hepMEpPOB, MPHUILEIIINX B
CEJIbCKOE XO3SMCTBO M3 JIPYTHX OONacTel JeSITeIhbHOCTH, HE UMesl CBOeH
nouBooOpabarTeiBatOied  TEXHUKM M JOCTATOYHBIX  3HAHMM  TIO
OpOIIIaeMOMY 3EeMIIEJICNINI0, CHCTEMATHUECKH HE COOII0IAl0T PEKOMEHTye-
MbI€ HOPMBI U CPOKH TOJIMBOB, HEMTPABUIIBHO MOJIOMPAIOT TEXHUKY MOJIHBA,
HE YYHUTHIBasi €€ OCOOCHHOCTH M YCIIOBHS, KOHKPETHBIX IMOJICH, a TaK ke
HEMPABUJIBHO BEAYT SKCIUIyaTallUI0 OpPOCHUTENBHBIX CHUCTEM — BCE 3TO
BMECTE B3SITO€, MPUBOAUT K Jerpajauuu 3emMenb. Tak, Hampumep, HpH
Hape3Ke TOJIMBHBIX OOpO37 ¢ OONBIIMMHU YKIOHAMU — HabIt01aeTcs
MOBBIIIEHHBIA COPOC BOJIBI, C BEIHOCOM TBEPJIOTO CTOKA M IMUTATEIBbHBIX
JJIEMEHTOB, IMOJIMBHbIE OOpO3Abl  pPa3MbBIBAIOTCS, IPOUCXOIUT  HE
KAaueCTBEHHBIN TMOJIUB, YTO MPUBOANT K ITUCKPEAUTALNU JAHHOTO CIOCO0a
nonuBa. Wnu, npyroil mnpumep, OpOIICHHE OONBIIUMHU MOJIUBHBIMU
HOpPMaMH, OCOOCHHO B YCIIOBHUSX OJHM3KOTO 3ajeraHusi TPYHTOBBIX BOJ,
MPUBOJUT K HEJAONYCTUMOMY TOAbEMY HX, 3a0oyiauvBasi U 3acoisis
opolaemMble MacCuBbl. B nanbHeileM, UCOIb30BaHUE TAKMX MAaCCHUBOB,
CTaHOBUTCSI HU3KOPEHTAOETbHBIM.

Ucxons u3 ycnoBuit BomocOepexenus, [Ipoekt mo VYiayuiieHuro
[IpogyxtuBHOCTM Boasl Ha ypoBHE TOJs, MO CBOEW HACOJOTHUU U
coJiep>KaHuIo, Hanbosee OJIM30K HHTEpecaM 3eMIIeAeNbIaM M0 UX yCHIUSIM
ymeno U 3(G(EKTHBHO BECTH CBOE XO3SHCTBO: COXPAHHUTHh WM TIOBBICHTH
IJIOJIOPOJINE 3€MIIHM, MOJHOCTBIO BOAOOOECIEYUTh OpOIIAeMbIE 3EMIIU, a
Takke ofecrneyuTh cedsi W TOpOoXKaH MPOAYKTAMU TUTaHUA. TaKum
oOpa3om, HacTosias cepust Opourtop «B momois dhepmepy», CTaBUT cBOEH
IIENTBbI0 — TOMOYEL epMepaM PecryOMKy B OCBOCHUH HAYaIBHBIX 3HAHHMA
U MPAKTHYECKOTrO MPUMEHEHHUsI Ha CBOEM II0JIE PAallMOHATIBHOTO BEIECHUS
CEJIbCKOXO3SMCTBEHHBIX padoT, 3((HEKTUBHOIO HCIIOJIB30BAHUSI BOJHBIX U

IUIS TIPOXO0Jia BOABI M UMEIONIEH IuaroHaibHOe peOpo Ha MOBEPXHOCTHU 4,
KOHHUYECKOTO 3alIOPHOTO CTEPXKHS S, KPBILIKU 7 ¢ BXOJHBIM MAaTPyOKOM 6.

TexHHUYeCKAsi XAPAKTEPHCTHKA
e . KarneJIbHOro BogoBbimycka KY-1

[TpousBoauTEIBHOCTS, J1/9ac .... 4+ 1,0

" . . Pabouee naBnenune, MIIa ... 0,05-0,6
JlaBnenue B pexxume nmpomsiBkH, MIla ...... 0,04
MacCa, T ..o 17
: 3 Jomyctumoe cojiepkaHue B3BECEH, MI/I...... 80
YcnoBus 3KCIUTyaTalu ......... Yuacrtok ¢ nepe-

najgoM BEICOT 10 60 M

Puc. 2 Kanenpauia KVY-1:

1 — kopmyc; 2 — BBIXOJHOM marpyOok, 3 — memOpaHa, 4 — QuaroHajbHOE pPedpo;
5 — KOHUYECKUH 3aIOPHBINA CTePIKEHB; 6 — BXOJHOW MaTpyOOK; 7 — KPHIIIKA.

[TpuHIMNMagbHBIE OTIMYMS ~ KOHCTPYKTHBHBIX — OCOOCHHOCTEH
kanenpHOro BoJoBhIilycka KY-1 u MonnaBus-1A no3BoJisiIOT MOTHOCTHIO
aBTOMATHU3MPOBATh IPOLECC OYMCTKH KallelIbHBIX BOJOBBIIYCKOB OJIHO-
BPEMEHHO Ha BCEW IUIOIMIAJM IIOJMBHOIO ydactka. IIpuuem cucrema
aBTOMATHU3allMM YCTPOEHA TaK, YTO IPOMBIBKA KalleJIbHBIX BOJIOBBIITYCKOB
OCYILECTBIISETCA OJHOBPEMEHHO C aBTOMATHYECKON IMPOMBIBKOM CETYATOrO
¢wibTpa, KOHCTPYKLHUS KOTOpPOro paszpaboTaHa YKprUIPOBOAXO30M
(puc.3).

Bo03MOXHOCTH aBTOMaTU3MPOBAHHOM POMBIBKY KarneabHUIBbI KY-1
3HAYUTENIbHO TMOBBIIIAET HAJEKHOCTh HX pabOThl, a CJEI0BaTENbHO,
Ha/IeXKHOCTb U 3PPEKTUBHOCTb CUCTEMBI B LIEJIOM.

[IpuMeHeHne Ha cucTeMax KamejlbHOro opounieHus kamneabHun KY-
1 u MongaBus-1A MOTHOCTHIO HMCKIIOYAET 3aTpaThl PYYHOrO Tpylda H
CPEICTB HA UX MPOUYUCTKY, 3HAYUTEIHFHO CHIKAET TPEOOBAHMS K OUHCTKE
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Puc. 1 HpI/IHI_[I/IHI/IaJILHaSI CXEMa CUCTCMBI KaIllCJIbHOT'O OPOIICHUSA

Jlnis monuBa cajja ¥ BUHOTPAJHUKOB Ha OJTHO PACTCHUE YCTAHABIIH-
BaeTcs MO 3 KaleNbHUIBI M MOHTHPYIOTCS OHH Ha IOJIMBHOM TpyOoIpo-
BOJIe: oHa y mTamba U B 00e ctopoHsl Ha paccrosuuu 0,5 — 0,6 M ot
[IEHTPa COOTBETCTBEHHO KyCTa BHHOTPaJHHMKA WM JiepeBa. [Ipu paGouem
nasienun 0,1...0,3 Mlla kaxaomy pacTeHHI0 MOXXET ObITh oOecrieueHa
HeTpepblBHAs WM MEepHOAMYEcKas IoJada BOJAbl M IUTATEIBHBIX
pacTBOpoB B KonmudecTBe (mipu q = 4 j1/gac) — 12 yi/4ac.

Kanenpauma (cMm. puc.2) cocToUT W3 Kopmyca 1 ¢ BBIXOJHBIM
naTpyOKoM 2, 3acTHYHON (PUTYPHOM BBIMYKIION MeMOpaHbl 3 ¢ KaHaJIOM

3€MENBHBIX PECYpPCOB, CIOCOOCTBYIOIIMX YJIYYIIEHUI COLUAIBLHOIO
YPOBHS CEIBCKOTO HACETICHMS.

PexoMeHpary HamucaHbl HA OCHOBE MAaTE€pHaIOB MHOTOJIETHUX
MOJIEBBIX U JlabopaTopHbIx uccnenoBannit KHUUUP.

Bpoutopsl pacnipocTpaHsoTes cpenn GepMepoB — 0eCIIATHO.

Bamm 3aMeyaHusi M NpeNJIOKEHHS IO COJCP/KAHMI0 OpOILIIOPHI,
HanpaBJIsiTe MO ajgpecy:

720040, r. bumkex, yJia. Tokronaaunesa 4a, Keiprsiz. HUU nppuranuun
Tes. 996 312 54 11 65/ 54 11 71; daxc: 996 312 54 09 75

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




Cucrema kaneabHoro opoienusi (CKO) ¢ppykroBoro caga u
BHHOTPAJHUKA

O0mme cBenenns. KamenbHoe OpOIIEHHWE — MPUHIUIIHAIBHO
HOBBIH, crienuUYHBINA CIIOcO0 MoyiMBa, 0COOEHHO 3(PPEeKTUBHBIN U BOJIO-
cOeperaromuii B yCJIOBHUX Ae(UIIMTa OPOCUTEIHHON BOABI, TP OCBOCHUH
3eMeNb CO CIOXHBIM PeIbe()OM U BBICOKONH BOAOIMPOHHMIIAEMOCTBIO IOUB,
CKJIOHOBBIX YYAaCTKOB C OOJIBIIMMHU YKJIOHAaMHM T.€. TAKUX 3€MEllb, Paluo-
HQJIBHOE HCIOJIB30BAaHUE KOTOPHIX, C IIPUMEHEHHEM TpPaTUIMOHHBIX
Croco00B IMOJINBA, HEBO3MOXKHO HIIM KpalHe 3aTpyIHUTEIBHO.

CreunduyHoCTh 3TOr0 crocoba yBIaKHEHWs 3aKiiovaercs B
COBEPIIEHHO HOBOM TMOHSTHU O CHAOXKEHWH PACTEHUH BOJOH, a TaKke
HOPMHPOBAHHOM BOAOPACHPEAEICHHH, YCTAHOBICHUH TEXHUYECKUX Iapa-
METPOB OPOCUTENIBHOM CETH U APYTUX TEXHOJIOTMUYECKUX 0COOEHHOCTSIX.

KanenpHplid crmoco0 IOJIMBa KOPSHHBIM 00pa3oM OTIMYACTCA OT
MOBEPXHOCTHOTO M JIOKIAECBaHHA. BMecTo mepuoamuecKoi Mmomadu BOJBI
oonbiMu Hopmamu (j1o 1700 M3/ra), 3aBHUCSILIUMHU OT BOJAHO-(U3HYECKUX
CBOWMCTB TOYBBI, INPH KaIEJIbHOM OpOIUEHUH HMMEETCS BO3MOXKHOCTb
OCYIIECTBJIATh JIAXKE €KECYTOUHYIO0 MOoJady BOJbl Majnoi Hopmo# (4...12
n/aac wmm 200-300 M°/ra) ¥ IHTATENBHBIX JIEMEHTOB HEINOCPEACTBEHHO B
KOPHEBYIO 30HY B 3aBHCUMOCTH OT IIOTPEOHOCTH PACTECHHH.

JIBrkeHHe BOIBI B MOYBE MPHU KaleJIbHOM OPOIIECHHH IPOUCXOANUT
KallWUIIPHBIM TIyTEM BO BCEX HAMpaBJICHUSX TPUH MajoM BIUSHHH
rpaBuTannu. CTeneHb HACHIIEHUS BIarod KOHTYPa YBIAXHEHUS TPOUCXO-
JUT 3a CYeT CO3JAIOILErocsl IpaJMeHTa OOIINEro BOASHOIO HATSKEHUS,
KOTOPBII MeHblle BOJU3M KalleJbHUIBI U OoJbile B nepudepuiiHoil 3one
yBiIaxHsgeMol miaomanu. Co3paromuiics rpaJueHT BOAHOTO HATSKEHHA H
o0pa3yeT KOHTYp YBIaKEHCHHS, T.€. TUIOIAAb U 00BeM KOTOPOTO (3a CYeT
TEXHUKH W TEXHOJIOTUW TIOJHBA) JIOBOJUTCS JIO PABHO3HAYHOW TUIONIAIH
pacrpocTpaHeHUs KOPHEH pacTeHuH.

bnaronaps xanwuispHOMY MEpEIBUKEHUIO BOABI, BO3YyX B 00beMe
KOHTYpPa HACBHIIECHHS TIOYTH HE BBITECHIETCS U3 MOYBBI U HE 3aLIEMIISETCS
B MOYBCHHBIX HOPax. Makpomophl MOYBEI OOBIYHO OCTAIOTCA CYXUMH H
YPOBEHb BJIAXHOCTH TOJIbKO HEMHOT'O BBIIIE BJIATOEMKOCTH TOJS 32
MCKITIOYCHHEM HEOOJIBIIOT0 HACHIIEHHOTO Y4YacTKa HEeMOCPeICTBEHHO
OKOJIO KaIleJbHHUIBl. DTU OJaromnpusTHbIE YCJIOBHUS MO3BOJIAIOT KOPHSM

3 Onucanune KanejabHO CHCTEMBI opoiieHus

3.1 HpI/IHlII/IHI/IaJILHaﬂ CXeMa CHCTEMbI Kall€JIBHOI'0 OPOIICHHUS

Cucrema KamenmpHOTO oOpomieHHs Ha 0Oaze kamenpbHHIB KY-1
(YxprunpoBoaxo3), Momngasusi — 1A (MongaBrumnpoBoxo3) npeaHa3Ha-
qaeTcs sl HAalPaBICHHOHN M0JJa4y BOJBI U TUTATEIILHBIX PACTBOPOB B 30HY
pacrnojioKeHUs KOPHEH KaKIOro OpOIIaeMOro pacTeHus B JIHOOBIX
MOYBEHHO - Pefibe(hHBIX YCIOBUSIX, BKIIIOUAs U TOPHBIE CKIIOHBI.

[IpyHnunuansHas CcXeMa CHUCTEMBl  KaleJbHOTO  OPOLICHHS
aHAJIOTMYHA BHEIPSICMBIM B MPOHU3BOJICTBO CHCTEMaM OTCUECTBEHHOI'O H
3apyOexHoro obpasua (puc. 1) ¥ cocToUT u3:

- TOJIOBHOTO y37la (MCTOYHMK BOJibI 1, Hacoc 2, MOJKOPMIIUK
pacTeHHii MUHEPATbHBIMU yA00peHusMU 3, GUiIbTp ¢ MaHOMETpaMH 4);

- MAarucTpajgbHOTO 5, PacHpeAeIuTeNFHOTO 7, MOJUBHBIX TPYOO-
IIPOBOAOB 9;

- COCJMHHUTEIbHBIX AcTaneh 8,10,11;
- 3aJBUKEK WU KIJIAMAHOB JUCTAHIIMOHHOTO YIIpaBJCHUs 6;

- xamenpHHIl 12 (puc.2) pasnuYHBIX KOHCTPYKIHH ¢ pacXoioM OT
3,5 no 6 n/4ac.

[TonuBHbie TpyOompoBoAbl, AuamMeTpoM 20 u 25 MM, U3rOTOBJIEHBI
3 [THII. K vum mpucoemuusitor nonudTuieHoBble (I[IBIT) xanenbHUITB.
ApmaTtypa — NPUCOEAVHUTENIH, COCUHUTENHN U 3arIyIIKH — U3TOTOBJICHBI
n3 ABC — mnacruka. [lonuBHbIEe TpPyOONMPOBOJABI MOHTHUPYIOTCS BJOJb
psaaoB nepesbeB. [Jnuna nonusHoro Tpydonposoaa nocruraer 50...100 m.

Maructpanbubie TpyOonpoBoasl auamerpoM 63 wumu 110 mwm
W3TOTOBJICHBI W3  TONUATHIICHA  BbicOKOM  mmotHoctu  (IIBII).
Pacripenenurensapie TpyOOIPOBOABI AHAMETPOM 63 MM H3TOTOBJICHBI, B
3aBHCHMOCTH OT HaJW4Yus, W3 T[OJHITUICHA, BBICOKOW MO0 HU3KOU
riotHoctH (ITHIT).

Pacnipenenenue BOAbl Ha CHUCTEME OCYIIECTBISETCS C MOMOILBIO
camompounmiarommxcs kanensHuil: KVY-1 ¢ pacxomom 3,5 n/gac wiu
Monnaeuss — 1A ¢ pacxomoMm 4 J1/9ac BMOHTHPYEMBIX Ha ITOJHBHOM
TpyOOIpoBoOIE.



OKBpIproI3ckuii HAY9HO — HCCJIeA0BATE]bCKUNA HHCTHTYT HPPUTALIIH

Hanoiiuenko Agexcanap OnydpueBHY, KaHAMIAT TEXHUYECKHX HAYK,
CTapIIM{ HAYYHBIH COTPYIHHK, 3aBEIyIOMINI adopaToprueil OpOLICHHS H
MOYBEHHO — DJPO3MOHHBIX HCCIENOBAHUH, CIELUAIUCT MO MEJINOpPaLUuU
OpOLLIAEMOTO 3E€MIIEIENHNS, PEKYJIbTUBALUU U OXPAHE 3€MENb.

ATaKkaHOB AMAaHIKOJI )KaMchapneBnq, KagaAuaar TCXHHUYCCKHX HaYK,

3aMECTHTENb JHPEKTOpa IO HaydyHOH padoTe, CHEHHaIHcT IO
OpOLIAEMOMY 3EMJICIICITHIO.

Cucrema kanejgbHoro opomenus (CKO) ¢ppykroBoro caga u
BUHOTPATHUKA

KomnbrorepHslil 1u3aiiH u opopmuenue:  Anexcanjp Hanoituenko
Amanxon ATakaHOB
@opmar 60 x 84 1/16. Ycnouslif 00beM 2,1 m.i1.

Bymara tunorpaduyeckas Boiciero kayecrsa. [leuats PU30.
Tupax 100 k3.

WzpatensctBo IIK «llepemnerunk» r. bumkex

pacTeHuil HOPMAJIbHO «JABIILATh» B TEUYEHUHM BCEro Iepuoja pocra 0Oe3
nepepbiBa Ha BpeMs MOJMBA, KaK 3TO MPOUCXOAUT MpHU JIIOOOM IOBEPX-
HOCTHOM opouieHnu. OIHOBPEMEHHO C 3THM, B MEPHOA Iepexoia oOT
Apyroro croco0a MojuBa K KalejabHOMY, HpOILecC ajanTallud KOPHEBOH
CUCTEMbI PACTEHUH NPOUCXOAUT OBICTPO U 0€3 KaKuX JuOO0 KPU3HCOB.

KanenbHoe opouienune siBasiercs Haubonee 3¢ (HEeKTUBHBIM METOIOM
perynMpoBaHMs IHMINEBOIO PEKHMMa IIOYBBI, T.K. I0[a4a IMHUTATEIbHBIX
BEIIECTB HENOCPEICTBEHHO B 30HY OOWTaHMs KOpHEH pacTeHUl BMecTe ¢
BOJIOH CO3MAIOT OJIATONPHATHYIO CpPEely HMOCTOSHHOTO MHOAJCPKAHUS, Ha
TpeOyeMOM ypOBHE, ONITUMAJIBHOIO 3araca 3JIEMEeHTOB NuTaHus. beicTpoe
U 3QPEKTUBHOE YCBOCHHUE MUTATEIbHBIX BEIIECTB IIPOUCXOAUT Onaroaaps
[IOCTOSIHHOMY ONTHUMAJIbHOMY COJEpPXKAaHUIO BJIArd B I04YBE, OOJIBLIOH
IyCTOT€ M pa3BUTOCTH KOPHEH B COYETaHMM C XOPOWICH aspaunuci,
HECOMHEHHO, 4TO TaKMM OOpa3oM, CO3JaHHbIC OJaronpUsTHBIC YCIOBUSA
BHELIHEH cpe/ibl IOJOKUTEIBHO CKa3bIBAETCS HA PA3BUTUN PACTEHUM.

B stoii cBs31 3¢ (heKTHBHOCTB KaInenbHOTO OPOLIEHUS BbIPaXKaeTcs:
NOJIy4YEHUEM BBICOKHX YPOXKA€B XOPOILEro KayecTBa 3a CYET ONTUMAalb-
HOTO YBJIQXHEHUS M TMUTAaHUS KOPHEOOMTAaeMOro cjosi MHOYBBl MpHU
OTHOCHUTENHHO HU3KOM Ko3(dduimenTe BogonoTpednaeHus (pacxon opocu-
TEJIBHONM BOJBl HA EIHMHUILy YpOXKas); MaJbIMH IOTEPSAMHM BOJBI Ha
UCIIapCHHE W HENPOAYKTHBHOE BOAOMOTPEOICHHE COPHOW pPacCTHUTEIb-
HOCTBIO; OTCYTCTBUEM CTOKA OPOCHUTEJIBHOM BOJbI [JaXe B CIOKHBIX
TUMOTpapUUeCKUX YCJIOBMSIX; CO3/IaHHEM XOPOIIMUX YCJIOBUH IOJNMBa B
TEYEHUH BceX 24 4YacoB B CYTKH, HE3aBUCHUMO OT BHEIIHEH Cpenpl;
OTCYTCTBHEM NepUEPUIHBIX TOTEPh OPOCUTEIBEHON BOABIL.

Takum o00pa3oM, KarelabHOE OpPOIIEHHE CO34aeT BO3MOYKHOCTh
HETPEPBIBHOTO CHAOXEHHS pacTeHU BOIOW, a MpH HEOOXOAMMOCTH WU
aneMeHTaMu nuTaHus (pepruranus). JlozupoBaHHasi mojada BOJbl U
IIUTATEJIBHBIX 3JIEMEHTOB B TEUEHMM BCEr0 BETETALMOHHOIO IEpHO/ia B
COOTBETCTBUU C BOAONOTPEOJIEHUEM OpOLIAEMOM KyJbTYpHl, MO3BOJSIET
CO3/1aTh ONTHMAJBHBIA PEXHUM IKH3IHEISATEILHOCTH KOPHEOOHTaeMOro
CJ10A ITOYBBI ¥, 3HAYUTENIBHO, IOBBICUTD YPOKAHHOCTD CEIBCKOXO03SMCTBECH-
HBIX KYJIBTYp XOpPOLIEr0 TOBapHOro kadectsa. Ilpu 3TOoM ymecTtHO oTme-
TUTh, YTO Ha XOPOILIO OTJIAJKEHHOH OPOCHTENIBHOM CHCTEME KareJbHOTrOo
I10JIMBA, 3HAUYUTEIIHO 00JIer4aeTcs py4yHoi TPy OJIMBAJIBIIMKA, KOTOPBIN
CBOJIUTCSI B OCHOBHOM K OI€PATUBHOMY KOHTPOJIIO PAOOThI CUCTEMBI.



I. TexHHMKO-TE€XHOJIOTHYeCKHE NPpUHIOUIIBI U XaPaAKTCePUCTHKA
KaneJbHOI0 OpoIlcHusd

1.1 Pacnipejiesienne 4 nojaya pacTeHUsIM OPOCUTEILHOM BO/IbI

A IIpOTHBOIOJIOKHOCTb METOAAM JIOKIEBAHUS, KallelIbHOE Opollie-
HUe OBLIO OCHOBAaHO Ha MOCTYIUIEHHMM OPOCUTEIBHON BOJBI B NPHKOPHE-
BYIO 30HY KaXKIOIO pacTeHHs, INPHUYEM, KOJIHMYECTBO M NEPUOJUYHOCTH
HOJjay¥l BOJIBI PETYJINPYETCS B COOTBETCTBUH C IIOTPEOHOCTSIMH PACTECHUSL.

KonuuecTBo TOYEK yBIaXHEHHS MPUKOPHEBOW 30HBI HE 3aJacTcs
3apaHee, a yCTaHABJIMBAETCS B 3aBUCHMOCTH OT MECTHBIX YCJIOBHM — BUAA
BO3/IEJIBIBAEMOI KYJIBTYpPBI U THIIA [10YBBI.

IIpy monuBe BOJA MOCTYNAaeT KO BCEM PACTEHHUSAM PaBHOMEPHO.
Heopolraemble MOJ0CH MEXAY pajaMu MO3BOJAIOT (epmepy paboTaTh B
1oJje B I000e BpeMs, Take TOTAa, KOTIa TPOM3BOIUTCS ITOJIHB.

Jnsa nokanbHOM mMoAauM BOXBI OTAEIBHO KAXKIOMY PpacTEHHMIO,
paszpaboTaHbl KamnelbHblE YBJI@KHUTENM (KaleldbHMIBI) W JIpyroe
BBICOKOHA/IE)KHOE O0OPYJIOBAHUE KameIbHOH CHUCTEMbI, HPUTOAHOE [UIs
BOJIbI JTOOOT0 COCTAaBA U PA3IMUHBIX MOJIEBBIX YCIOBUI.

1.2 PaBHOMepHOe nepepacnpeaejieHusi BOAbI B I04Be

VYBAQKHUTEIMN (KaleJbHUIIbI) KaX/bIe U3 KOTOPBIX CIIy)KaT TOYEU-
HBIM HCTOYHHUKOM, M 3aTe€M, MO KANWLIIPHOMY IPHHIHUITY, IBHKETCS BO
BCEX HAIPABJICHHSIX, MOYTH HE IOJBEPrasch BO3JCHCTBUIO TPaBUTAINH,
T.e. HECXOAdAMIeH ¢unbTpanuu. Ha mmomany (ToueyHsIid KOHTYp), Opolae-
MOfI KaircjabHUIlaMH, CTCIICHL BJIAaXXHOCTH HepaBHOMepHa, n I'paI[HCHT
o0IIero JaBlIeHUsT BOJbI, HEBBICOKMUA BOJHM3U KameabHUIIbl, KOTOPBIN
YBEIMUUBACTCS TI0 MEpPE NPOABMKEHUS K niepedepu, T.e. K TPaHUILy Kpyra
OpOIIAEMOTO KOHTYPA.

1.3 PasBuTHe KOpHEBOH CHCTEeMbI pacTeHH I

[Tpu kamnenpHOM MOJIMBE KOPHEBAs CHCTEMa PACTCHUH pa3BUBAETCS
Jdydille, 4eM IMpH Jo00M JApyroM crnocode opomeHus. llpudem, BOmu3u
KaleJIbHUIBI KOPHEBAs CHCTEMa pa3BHUBaeTcs ropasno ryie. Ilpu mepexo-
Je OT IPYyTHUX CHOCOOOB OPOLICHHUS K KareJIbHOMY, IPOIECC aJanTalliu
(mpucmocoOsIeHUsT) KOPHEBOM CHUCTEMBI MPOUCXOIUT ObIcTpo U 0e3
npoOeM.

OKBpIPreI3cKuii HAYYHO — HCCJIeI0BATEILCKHI HHCTHTYT HPPUT ALHH

Hanoiiuenko Anexcanap OnydpueBHY, KaHIUIAT TEXHUYECKHX HAYK,
CTapIIMK HAyYHBIH COTPYIHHK, 3aBEIyIOIINI J1abopaTtopueii OpoUIeHUs U
NOYBEHHO — 3PO3MOHHBIX HCCIENOBAaHUM, CHELUANINCT IO MEJIHOPALNU
OPOILIAEMOTO 3E€MIIEJIENHNS], PEKYJIBTUBALIUN U OXPAHE 3€MEb.

ATaKaHOB AMAaHKOJI }KaMchapHeBnq, KaHauaaT TCXHHUYCCKUX HAaYK,

3aMECTUTENb JUPEKTOpa IO Hay4yHoil paboTre, cCHELHANIUCT IO
OpOILIaEMOMY 3EMJIE/IETIHIO.

Cucrema kanesbHoro opouenusi (CKO) ¢ppykroBoro caga n
BHHOTPAHHUKA

KomnbrotepHslit 1u3aiiH u opopmuenue:  Anekcanjap Hanoituenko
AMaHX051 ATakaHOB
®opmar 60 x 84 1/16. YcmnoBHblil 06bem 2,1 111

Bbymara tunorpaduyeckas Boiciero kayecrsa. [leuats PU30.
Tupax 100 k3.

M3patensctBo 11K «Ilepemnerunxy r. bunikek



BHYTPHUIIOYBCHHBIA  IpoOllecC OOECreYrBaeT HHTCHCUBHOE JIbIXaHHE
KOPDHEBOM cHuCTeMEe Ha NPOTSHKEHHMM BCEro IMKJIA pocTa Pa3sBUTHUSA
pacTeHui, Jake He MepephIBacTCs BO BPEMsl MM HEMOCPEICTBEHHO Cpa3y
TIOCJIe TIOJIMBA.

2.3.2 O0ecnieyenme ycaoBui 60pb0bI ¢ 00J1e3HAMU, BPeAUTEIAMH U
COPHOM PAaCTHTEJbHOCThIO

KanenbHoe  opoleHuME  CO3Ja€T  CPABHMUTEIBHO  XOPOULIME
NpoQWIAKTUYECKHE  YCIOBUS  JKM3HM  KyJIbTYPHBIX  PAacTeHMH 1O
CIIEelyHOLIMM IPUYHUHAM:

* YMEHBUIAETCS BEPOATHOCTH  PACHpOCTpaHEeHUs OosiesHeH u
BpEAMTENECH IO NPHYMHE TOrO, YTO PACTEHHsA, NPU IOJIHUBE, OCTAIOTCSA
CYyXUMU;

*  MHCEKTHLMABI U (PYHIMUUBI HE CMBIBAIOTCS C JIUCTHEB, KaK 3TO
IIPOUCXO/IUT IIPH JI0K/IEBAHUY;

* OTHOCUTEJIBHO Majo€ KOJMYECTBO COPHOM PAacTUTEIBHOCTU Ha
OpOILIAEMOM IIOJI€, BCJICJACTBHE OrPAHUYEHHOIO KOHTYpPa YBJIAKHECHUS
MIOBEPXHOCTH MOYBBI, COKPAIAIOIIEEe CyMMAapHOE HCIIApEHHE II0JIEM, YTO
MOJIOKHUTETHHO CKa3bIBACTCS HAa BOJHOM OanaHce 30HbBI adpallny;

* KareJIbHbIH MOJIMB MPEJOTBpAIAaeT pacnpocTpaHeHue OoJie3Hei
U COPHSIKOB, KOTOpPbIE MOIJIM Obl MEPEHECTUCh MO OTKPHITHIM KaHajaM U
HEMOCPEICTBEHHO HAa CaMOM OpOILIaeMOM IMojJe NpH APYTHX crocodax
IIOJIMBA - 3aTOINICHHEM WM HOJIKMBA 10 00po3aam;

* KareJIbHBIH MOJIUB MPEeJ0TBpAIaeT BO3HUKHOBEHHE aHAIPOOHBIX
YCIIOBHM BHYTPH ITOYBHI Ha 00JIee JUTMTENBHBIA TEePHO]] BPEMEHH, yCTPAHSA
TakuM 00pa3oM, BO3MOXKHOCTh BO3HHUKHOBEHHS pa3IM4HbIX OoJe3HeH
MOYBHI. DTO YKa3bIBa€T HAa TOT (aKT, YTO KANEJIbHOE OPOLIEHHE OTKPHIBAET
BO3MOKHOCTb B ONTUMAJBHOM pEXHME BOJ00OECNEUUTh HEyI00HBIE
3eMJIH, TA€ NPUMEHEHHE [PYIHX CIOCOOOB IOBEPXHOCTHOIO IOJIMBA
MPAKTHYECKH HE BO3MOYKHO.

2.3.3 DHeprernvyecKne U TPyAOBbIe 3aTPATHI

Kanenpuplii monauB TpeOyeT ropa3fgo MEHBIIUX TPYAOBBIX H
SHEPreTUYECKUX 3aTpaT, a TAKXKE MEHbIIIE BPEMEHU Ha MOArOTOBUTEILHBIC
rojieBbie padoThl, YEM JApPYTHE CUCTEMBbl OpolieHHs. MeJyieHHas rmojada

1.4 TexHoJIOrH4eCKHUii Npouecc NUTAHUSA PacTeHHI

KanensHoe opomenue sBisiercs Haubosiee d(h(eKTHBHOU cHCTe-
MO I co3/iaHus OJaronpusTHOW cpelbl MUTaHUs pacTeHuil. beicTpoe u
WHTEHCUBHOE TOTJIONIEHHE MUTATEIbHBIX BEIIECTB MPOHMCXOJUT BCIECT-
BUM XOpOIIEH pPa3BUTOCTH KOPHEBOM CHCTEMBl Ha YYacTKe KOHTYpa
YBIQKHEHHUS U 33 CUET XOpoIueil asparuy (BO3AyXOHACHIIIEHHOCTH) TOYBBI
BOKpPYT OMOJIOTMYECKH aKTUBHBIX KOPHEH. DTH yCIOBUS UMEIOT peIlaloIiye
3HAQUYEHWS B XOPOIIEM pa3BUTUM PACTEHMI, TaK Kak IOIJIOIIECHHE
MUTATEIbHBIX BEIIECTB SBIISETCS AaKTHBHBIM IIPOLIECCOM, TPEOYIOLIMM
OOJBIINX 3aTPaT SHEPTHH U KUCIOPOJa.

KamnenbHoe opouieHue — 3TO CBOEro poja TOUYEUHBIH KOHTYpPHBIH
MOJIMB, TIO3BOJISIIOIIMI  OCYIIECTBISITH M30MpaTeNbHOE  YBIAXHEHHE
YYacTKOB. A CBSI3M C 3TUM, IOJUB MOXHO MpPOU3BOAUTH B JIIOOOH
KEaeMbIii ~ TPOMEKYTOK  BPEMEHH, HE3aBHCHMO  OT  TEKYyIIUX
HNPOM3BOJCTBEHHBIX pabOT 10 00pabOTKE MOYBHI.

1.5 AFpOTeXHOJIOFI/IH NMPUMEHUTE/IBHO K KallCJIbHOMY OPOINCHUIO

KamenbHbli 1MOJNKB MO3BOJSAET OCYLIECTBISATh: 00pPaOOTKU TMOYBHI,
OTIPBICKWBAHUE SIIOXUMHUKATAMH U cCOOp yposkas, B Jt000€ BpeMs HE3aBH-
CHUMO OT BPEMEHH NPOBEJICHUS MOJINBA, 0e3 yuiepda CTPYKTYphI IOYBbI, TaK
KaK MEXAYPSAJAHBIE II0JOCHI Ha IPOTSIKEHHUU BCErO CE30HA OCTAKTCS
HEeyBJIaKHEHHBIMU. [lake B Tex cilydasx, KOra Io4Ba MOCTpajaa, BCiaea-
CTBHE HETIPaBUIBHOM 00pabOTKM MM U30BITOYHOTO YBIAXKHEHHS — HA HEeH
MOYKHO TI0JIydaTh TaKOW K€ ypOKai, KaK M Ha y4acTKax CO 3J0pOBOH
MTOYBOM.

2 IIpoayKTUBHOCTH HCIOJIL30BAHNA BO/ABI IPU KANIEJILHOM OPOLICHUH

2.1 DpdeKTHBHOCTH HCNOJIB30BAHUH OPOCUTEILHOM BO/IbI

Hcnonb3oBaHue BOJABI IpU  KaleilbHOM  OpoLIeHHHu Oosee
3(¢(EeKTUBHO [0 CPAaBHEHHUIO C JIOOBIM JPYrMM METOAOM OpOILIECHHUS
MIOATBEPKIAETCS CIEAYIOIUMU IPUIUHAMMU:

* Oonee BBICOKAs YPOXKAMHOCTb KyJIBTYp, T.€. YACIBHBIE 3aTPATHI
BOJIbI HA €IMHUILY POIYKIIMH HU3KHUE;



* MEHbIIE, YeM TIPH IO0KACBAHUU WIM 3aTOIUICHUM, TIOTEPU BJIaru
3a cueT UclapeHus, T.K. Ha 60% MeHbIle JOKalbHas IUIOMIAlb YBIAXHsIe-
MOTO y4acTKa;

® BCTCP HE BJIMACT HA paCHpCACIACHUEC BJIATH WM UCTTAPCHUC,

* MeUIEHHOE BIIUTHIBAHUE BOJBI B IIOUBY W €€ paclpeielieHue u3
TOUEYHOT0 MCTOYHHMKA — KamelbHHULBI, MPEJOTBpaIlaeT cOpoC MONHUBHOM
BOJBI 32 TpENeNnbl KOHTypa Jda)ke B CIOXKHBIX (KOCOrOp, HEPOBHOCTH
penbeda u ap.) TonorpagpuUecKux yCIOBUSX;

* YYBCTBUTEJIBHOCTh CUCTEMBI KalE€JIbHOTO OPOILICHUS K MaJECHUIO
JABJICHHUS B TOJMBHOM TPYOOIPOBOAEC TOPa3A0 MEHBIIE, YeM IIpH
OpOILIEHUH J0XKIEBaHUEM;

¢ OpOoHIEHHC MOXHO IPpOU3BOAUTH BCC 24 4yaca B CYTKH,
HE3aBHCUMO OT BHCIIHUX yCHOBHfI, TaKHX KaK BETCP, DOXK/b U UCIIAPCHUC,

* KOJIMYECTBO COPHOM PACTUTEIBHOCTH 3HAYUTEIBHO MEHBIIE,
YeM IIPU APYTUX METOAAX OPOILICHUS;

¢ OoTnaaact HCO6XO)11/IMOCTI> B IIJIAHUPOBOYHbLIX paGOTax;

* TOSBISIETCS  BO3MOXKHOCTH  OJHOBPEMEHHOH  MOJauyM  C
OpPOCHTEIFHOW BOJOH, MHHEPAILHOTO MUTAHUS (ITOAKOPMOYHBIC MOJIUBEI)
U SIIOXUMHKATOB JUIsl O0pHOBI ¢ BpeAUTEISIMU U OONE3HAMU;

* WCKJIIOYAETCs BO3MOXHOCTb MPOSIBIIEHUS  HPPUTaLlMOHHOMN
3PO3UH MOYBBHI;

¢ paHHEC CO3PCBAHMC MHOTHMX  CCJIBXO3KYJbLTYpP, T.K. IIPpH
KarejbHOM OPOMICHUMU TEMIICpATypa HOYBBI BLHIIIC W IIJIOAOPOJAHEES, YEM
npu JOXACBAHWHN HJIM 3aTOINICHHMHU, W MNOAACPKHMBACTCA Ha YPOBHC
OHOJIOTHYECKOrO ONITUMYMa.

2.2 TexHoa0rust BHeCeHUs MHUHEPAJIbHBIX y2:[06p8Hl/Iﬁ npu nomMouu
CUCTEMBI KAIl€JIbHOI'O OPOIICHUA

[lonkopMka yIoOOpeHUsIMH SIBISETCS HEOTHEMIIEMOH 4YacThIO
CHCTEMBI KareJIbHOIO OPOLICHUS, KOTOpas OYeHb y[o0HA Uil CHAOXKEHHS
pacTeHUM mNUTATEIBHBIMM BELIECTBAMU. OTO OCOOEHHO IIGHHO JUIs
3aCyIIJIMBBIX paiflOHOB 1 BO3/IEJIBIBAHUS OJIHOJIETHUX KYJIbTYp. B pernonax,
IJ€ BbINANAET JIOCTATOYHOE KOJHUYECTBO aTMOC(EPHBIX OCAJKOB WU
OJIM3KOM 3aJIETaHUM YPOBHEH IPYHTOBBIX BOJ M IJi€ KalleJIbHbIN MOJUB, B

OCHOBHOM, NpPHUMEHSETCS KakK JOMOJHUTEIBHOE CPEICTBO — YyI0OpEeHHUs
PacHbUIIOTCS MO TOBEPXHOCTH MOYBBI M INIPOHUKAIOT B HEE BMECTE C
OOXICBOW BOJOW. BHecenme ymoOpeHHWM depe3 CHCTeMy KallelbHOTO
OPOIICHHS JIOJDKHO IPOBOJUTHCS C OCTOPOKHOCTBIO TOJIBKO Ha KHCIBIX
noyBax. C Jpyroil CTOpOHBI, paclblIeHHE YJO0OPEHHUI MO IMOBEPXHOCTH
IIOYBbl B 3aCyLUIMBBIX peruoHax, Kak, Hampumep Omnickas o001acTsb,
Manod(peKTHBHO, TaK KaK OHH a MOJIHOM 00BhEME HE MOTYT MOCTYIHThH B
KOpHEBYI0 30HY pacrteHuil. Tak, mpum mnonumBe mno ©Oopo3gaM dYacTb
yAOOpEeHUH ¢ TIOJUBHOM BOJOW MPOHHKACT K KOPHSAM, a BTOpas 4acTh
BBIHOCHTCS 32 TIPEZIeITbl OPOIIIAEMOro y4acTKa BMecTe co cCOPOCHOH BOJION.
IToaromy HanbGosee >PPEeKTUBHBIM CIIOCOOOM PEryJIUpOBAaHUS IUIIEBOIO
pe)kuMa II0YB  SBJISIETCS — BBEAECHUE MMTATEIBHOTO pacTBOpa B
YBIIQXKHEHHYIO TII0YBY OIHOBPEMEHHO C TIOJHMBOM 4Yepe3 CHCTEMY
KalneJqbHOTO oporieHus. [IpsMoe moctymieHue (B HYKHOE BpeMms)
yI0OpeHH B TOT CIIOH ITOYBBI, TZI€ Pa3BUBACTCS OCHOBHAS OMOJIOTHYECKH
aKTUBHAsl Macca KOPHEBOW CHCTEMbI MUTAIOIIAs pacTeHHE — CIOCOOCTBYET
3aMETHOMY YBEIMYEHHIO YPOXKAWHOCTH W  YJYUNICHHS  KadyecTBa
OPOAYKIMM, a Takxke obecreunBaeT Oonee >PGPEKTUBHOE HCIIOIB30BAHUE
yaoopenuii. Koapdunment ncnonszoBanus ynoopenuii nocruraet 0,98.

YMeHbIas KOJUYECTBA YAOOPESHUH U pEeryyupys NEpUOIUTHOCTD
UX BHECEHHSI, MOKHO MOJJICPKUBATH PABHOMEPHBIN YPOBEHb MUTATEIBHBIX
BEILIECTB M KOHTPOJIMPOBATH UX IMOCTYIJIEHHE B IOYBY B 3aBUCUMOCTH OT
n3MeHsomuxces (no ¢aszam pa3BuTHs) NMOTpeOHOCTENH pacTeHHH Ha BCEM
NPOTSDKEHUM Tepuofa pocra. TakuM o0pa3oM, CUCTEMY KalelbHOI'O
OpOIICHHS CIEAYeT PAacCMaTpPHBAThL HE TOJNBKO KaK METOJ YBIAKHCHHUS
MOYBBl, HO H Kak J(pdexkTuBHBIA cmocod BHECEHHS MHMHEPAITBHBIX
yA0OpeHHi TaM, TJe 3TO TPeOyeTCs U B Hy)KHOE BPEMSL.

2.3 Obecnevenne IKOJIOTNIECKON 0€30NACHOCTH BHEIIHEH CPeAbl PH
KamnejabHOM I0JINBE

2.3.1 Bo3aymiHbI# pesKMM NOYBBI - a3panus

binarogaps ToMy, 4TO BOJAa B IIOYBE IIPHU KAalEJIbHOM IIOJIMBE
OUPKYJUPYET 10 KamWwUIAPHOMY MpPHUHLMILY, BCIEACTBHE 4YEro He
BBITECHSIET M3 IIOYBBI BO3AyX. lIpm 3TOM, Makpomopsl, B OCHOBHOM,
OCTAKOTCA CyXMMHU € JOBOJIBHO XOpOWIEH aspanueil. DTOT MON0KUTEIbHBIN



