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AHHOTamMus. B cTaThe TOBOPUTCS O HOBOM TEXHOJIOTHM 00PabOTKKU BETETUPYIOIINX PAaCTEeHUN
OOJIBIIINX CEeJIbCKOX03IMCTBEHHBIX IIJIOINanel B HouHoe BpeMs ¢ BITJIA. [TpuMeHeHue 0eCIIUI0OTHOT O
JIeTaTeJILHOTO allllapaTa B KayecTBe MOOUJIbHOM ITaT(GOPMBI C 3aKPETIEHHBIM Ha HEM YCTPOMCTBOM
JIa3epHOM pPa3BepPTKU, ITO3BOJISIET ITPOU3BOAUTE 6€3TPaBMUPYIOIIYI0 00paboTKy BEereTUPYIOIIUX
pactenuti. Tako# Bug 06paboTKM CIIOCOOCTBYET Ha PA3JIMYHBIX CTAUSIX POCTA, PA3BUTUIO PACTEHUN
Ha HavaJbHBIX 9TAalaX BereTalluu U KaK CJIeACTBUE Ha Oojiee IMO3THUX dTAllaX POCTA, ITOBLIIIIEHUIO UX
YCTOMYMBOCTHU K O0JIE3HAM. DTO IIO3BOJIAET Ha 3TAlle XPaHEHUS 3HAYUTENBHO ITOBEICUTh
COXPaHHOCTD ypozKasi 6e3 MOIOTHUTEIIFHBIX KalluTAaJIOBIIOKEHNHM B OBOIIEXPaHUJIHIIIE.

Abstract. A new technology for processing vegetative plants on large agricultural areas at night
with a UAV is described. The use of an unmanned aerial vehicle as a mobile platform with a device
attached to it for stimulating non-thermal intensity of vegetative plants with optical laser radiation
at various stages of ontogenesis contributes to the development of plants at the initial stages of
vegetation and, as a consequence, at later stages of growth, increasing their resistance to certain
diseases and productivity. , which allows at the stage of storage to significantly increase the safety
of the crop without additional investment in the vegetable store.

KiroueBnIe ciaoBa: pusnyeckue cuocoOs 00paboTKy, jla3epHass 00paboTKa BETeTUPYIOITUX
pacTeHul, IByX-KOOPAUHATHOE CKaHUPYIOIIIEee Ta3epPHOE YCTPOMCTBO, KPECThIHCKOEe hepMepcKoe
x03s#cTBO (KOX), 6ecnuioTHHIN neTaTenbHbIN anmnapat (BI1JIA).

Keywords: physical methods of processing, laser processing of vegetative plants, two-coordinate
scanning laser device, peasant farm (KFH), unmanned aerial vehicle (UAV).

BBeoenue

JKoJIoruYecKasi CUTyallusi B HACTOsIIee BpeMsi XapaKTePHU3yeTCs BLICOKMM YPOBHEM
AQHTPOIIOTEHHOT0 BO3IEHCTBUS Ha arPO3KOCHUCTEMEI, YTO HeCeT C COOOH P OTPUIIATEIbHBIX
TIOCJIEICTBUY IJIST OKPY2KAIOIIEeH CPEeH.
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B coBpeMeHHBIX MeTOax 3alIuThl PaCTEHUH [0 CHUX II0P IPOAOJIZKAaeT JOMUHUPOBATh XUMUYECKUHN
METO[I, IPUMEHsIeMBbIN 3a4acTyio 063 BCECTOPOHHEH OIIEHKH 9KOJIOTUYECKUX MOCIeqCTBUH [1].

Bosnaukia Heo6XomuMOCTh 60Jiee ParMOHATIBHOTO UCIIOIE30BaHUS IPUPOIHEIX pecypcoB [2, 3]. K
TJIaBHOMY YCJIOBHIO CTPATETHH afalTUBHON MHTEHCU(PUKAIIUYU CEJTbCKOTO X035MCTBA CIIEOyeT
OTHECTH COBEPIIEHCTBOBAHWE CHCTEM 3AllUTHl PACTEHUIN OT BpeauTenel u 60ne3Hel, mepexon K
9KOJIOTUYECKOMY yrpaBieHuio [4]. ITpo6ieMa MOBHIIIEHUST TTOCEBHBIX, YPOXKAUHBIX KAYECTB CEMSIH U
QAT TUBHBIX CBOMCTB PACTEHUM, BLHIPAIIIEHHBIX U3 HUX, MMOTyYeHNEe 3KOJIOTUUYECKHA YUCTOU
MIPOAYKITMY U yBeTUYEeHUEe TPOU3BOACTBA 3€PHOBLIX KYJIBTYP CTAHOBUTCS BCe O0jee aKTyaIbHOM.

Ha COBPEMEHHOM 3Talleé HAYYHO-TEXHUYECKOI'O PA3BUTHA IIPOUCXOOUT CMEHa TEXHOJIOTUH U
METOIOB, 00eCIIeYnBaIOIINX BEICOKYIO 9(D(HEKTUBHOCTh 00e33apakuBaHus 3ePHa U IIPOAYKTOB €T0
nepepabotku. [Ipu BEIPAIIMBAHUN CEJTbXO3KYJIBTYP, B 9KOJIOTUYECKOM 3eMJIENEe/TNU BeIeTCs ITOUCK
HOBLIX, OoJiee 9(p(PeKTUBHEBIX 3JIEMEHTOB OOPLOLI C MATOT@HHLIMI OPTaHU3MaMM, 00eCIIeYnBaIOINX
KauyeCTBEHHBIE TTOKA3aTeNIu ypoxKas U ero 9KOJOTHYeCcKyr 6e30macHoCTs [5, 6, 7].

Pa3BuTHE OPraHUYECKOI'0 CeJIbCKOT0 X03511CTBa 00YCIOBHUIIO ITOMCK HOBBIX (PU3UUYECKHUX CIIOCOO0B
IIPeOIoCeBHO 00PabOTKU ceMsH 1 00pabOTKK PAacTeHUI B IEPHUOM BereTallui KakK ajlbTePHATUBEI
XUMUYECKUM CIIoco0aM.

C noBHIIIIEHNEM YPOBHS ypOXKaeB yBeludeHNUe IPOLYKTUBHOCTH PacTeHUM CTaHOBUTCS Bce Goiee
CJIO2KHBIM U TPYOHBIM OEJIOM. ITonsaTue IIPOOYKTHUBHOCTHU BKJIIOYAET B cebsa 06pa3OBaHI/Ie U BBIXO[
PacTUTENbHOTO IPOAYKTa — BEIUYUHEI M KaYeCTBa ypozKasi, IIOJIE3HOTO BellecTBa, 6MOMacCCHI.
O6pa3oBaHue U BBIXOL TOTO MJIM WHOI'O PACTUTEJIBHOI'O IIPOAYKTA SIBJISIIOTCS PEe3yJIbTaTOM MHOTHUX
GyHKIUY B )KU3HEOESATEIbHOCTH pacTeHuM. Busasa Ha Ty Uiau UHyI0 QyHKIMIO, a Yepe3 Hee U Ha BCIO
KU3HEOEesITeIbHOCTh PACTEHUsI, MOKHO U3MEHSATh IPOOYKTUBHOCTE. I[109TOMY ITOBHIIIIEHHE
YPOXKaWHOCTH PACTEHUHN — 9TO HE TOJIBKO arpOTeXHUYECKasi M CeJIEKIIMOHHO-TeHEeTUYeCKasi, HO U
dbusmonornyeckas, buoxumMuyeckas u ounopusndeckas npodiema. M mo Mepe MOBHIIIEHUS YPOBHS
YPO2KaWHOCTH, JOCTUTaeMOI'0 COBPEMEHHBIMU CpefCcTBaMy, BO3pacTaeT poiib (pu3mosoro-
OHMOXUMHUYECKOT0 U OM0PU3NYECKOT0 U3YUEHUSI PACTEHUN U UX IPOAYKTUBHOCTU [IJIS HaIbHEUIIIero
nogbeMa ypoxkarHocTtu. Heobxogumo Bce Gosiee Iri1y00Koe IPOHUKHOBEHUE B IIPOIIECCH OMOCUHTE3a
¥ IPOOYKTUBHOCTHU PaCTEHUM, YTOOHLI Ha OTIpPeeIeHHBIX 9TallaX OHTOTeHe3a BIUATH Ha BEIUYUHY U
Ka4deCcTBO ypozxKasi.

BHUMaHUE MCcemoBaTesiel BO BCEM MUPE MPUBIEKaeT Ipo0jieMa IMOBHIIIEHUS YPOXKAWHOCTH Ha
OCHOBE HCIIOJIb30BaHMS PACTEHUSIMM COJIHEYHOU SHepruu. dGPeKTUBHOCTD YBEIUYEHUSI
YPO3KaWHOCTH C IIOMOIIBIO YOOOPEHNUH, II0JINBOB, IPABUJIBHON CUCTEMEI 00PabOTKY IIOYBH U T.H. B
KOHEYHOM cueTe onpepensaeTcsa 3hGeKTUBHOCTHIO YTUIN3alU COJIHEYHOT' 0 CBeTa Ha HaKOIIJIeHNe
OpraHMYeCKOU MacCChl paCTEHUM, UX YpOoXkKaeB. Torma HETIOHATHO IT0OYeMy OYeHb Majio
arpoTeXHUYeCKUX IPUEeMOB, HallpaBJIeHHBIX Ha yCUJIeHUE IIPSIMOIo JelCTBUS CBeTa (He TOJIbKO
COJTHEYHOTO) AJIst 00paboTKM GOJIBIITNX MJIOIAAel BETETUPYIOIINX PACTEHUM AJIsT TTOBBILIEHUS UX
YPOXKauHOCTH.

PacTteHus camMu IPOU3BOAAT IMIPOAYKTH MMUTAHUS B IPOIlecce, KOTOPHIM Ha3kBaeTCs (POTOCUHTE30M.
DOTOCHUHTE3, UJIN YTJIEPOLHOE U CBETOBOE MUTAHUE PAaCTEHUU, — OOUH U3 BaKHEUIITNX
OroJIormYecKUX IIpolleccoB Ha 3eMile. B pe3ynbraTte hoTOoCHHTE3a 3€IeHble pacTeHus 00pas3yioT U3
VTJIEKUCJIOTH ¥ BOOLI OpraHUYeCcKre BeIleCTBa, KOTOPhIe CIyKaT NUIel OJI BCeX OPYTUX KUBBIX
OPraHM3MOB U TAaKUM IIyTeM 00eClednBalOT XKU3Hb BCEI'0 OPraHNYeCcKoro Mupa.

Ha ucnonp3oBaHuu (l)OTOCI/IHTe3a CTPOUTCHA CeJIbCKOe X03SHUCTBO, a MOBHIIIEHNE MIPOOYKTUBHOCTH
3TOro IIponecca — OCHOBa IIOBHIIIIEHUA ypO}I{afIHOCTI/I CeIIbCKOX035IMCTBEHHBIX KYJIBTYD.

VBeuueHHe NPOAYKTUBHOCTHU (pOTOCHHTE3A.

TakuM 06pa3oM, MOBHIIIIEHNE YPOXKAWHOCTHU CEJIbCKOXO3IUCTBEHHBIX KYIbTYP B HajlbHEUIIeM
IOOJI?KHO OCYIIECTBJIATHCS IyTEM YBEJIMUEHUS TPOAYKTUBHOM YacTU pacTeHusi. I3BeCTHO, 4ToO,
perynupysi KOMU4YeCcTBO MOCTYIalolel CBETOBOM S3HEPTUY, MOXKHO YIIPaABASITh CUHTE30M

OpraHWYeCKOM MacCH paCTeHUU, KaueCTBOM U KOJIMUYEeCTBOM ypoxkas [8].

®oToCHUHTE3 — 3TO Mpeobpa30BaHNe SHEPTUH CBETA B 9HEPIUI0 XUMUYECKUX CBSI3€H OPraHu4YeCKUX



coequHeHuu. [Ipu ¢poTocurTese ucnonblyTcsa porocucreMa I (OC-I) u porocucrema II (OPC-II):
IIpefcTaBsoIre co60i QyHKIMOHAIBHYIO U CTPYKTYPHYIO e OUHUITY O€TKOBEIX KOMIIJIEKCOB,
KOTOPHBIE OCYIIECTBISIOT MEPBUYHBIE HOTOXUMHUYECKUE peaKuuu HOTOCUHTE3A: IIOTJIOIEHNE CBETa,
npeoOpa30BaHUE YHEPTUHU U TePeHOoC 3JIeKTPOoHOB. Potocuctemsl I u II paboTaioT 06EIYHO
CUHXPOHHO M HemnpepslBHO, HO ®C [ MoxkeT HyHKIIMOHUPOBATH OTHenbHO [9, 10].

ITpu poToCHHTE3€E BHIAESAIOT IBe (pa3bkl — CBETOBYIO B TEMHOBYIO.

B xome cBeToBOM (a3wl poTocuHTE3a 0Opal3yercs sHeprus B Buae ATO 1 yHUBEPCAJIbHBIN TOHOP
aToMa Bomopoma — BoccTaHoBuTenb HAII®. 3Tu BellecTBa HEOOXOOUMEI [IJIsI IIPOTEKaHUs TEMHOBOM
¢a3ssl.

B TemMHOBYI0 (pa3y ¢ nomoinbio sHepruu AT® u BocctanoButesss HAII®, mojiydeHHBIX B CBETOBYIO
¢da3y, o6pa3yroTcst IpOoCThle caxapa, npoucxoaut ¢ukcanus CO, u o6pa3oBaHUe KOHEYHBIX
MIPOOYKTOB (DOTOCUHTE3A.

Kak m3BeCcTHO, U3 BCET0 CIIeKTpa OJId XKU3HU PAaCTeHUHN BaxKHa (POTOCHHTETUYECKU aKTHUBHAS,
HaxopsIasics B mpemenax oT 380 mo 710HM, u ¢pusmonorunyecku akTuBHas paguamus (300-800uM),
HO HauboJiee 3HAYUMBI KpAaCHBIE JTy4YH, CIIEKTP KOTOPHIX HAaXOOUTCA B Iipeaesnax oT 600 go 720HM.
ITOT cIeKTp HeobxoguM miist o6pa3oBanus xjaopodusia. CBET 3TOM YaCTU CIEKTPa SBIISIETCS
OCHOBHBIM IIOCTABIINMKOM SHEPTruu i GOTOCUHTE3a U BIMSET Ha IIPOIECCH], CBI3aHHEIE C
M3MEeHeHUEeM CKOPOCTH pPa3BUTUS pacTeHusd [11].

TakuM 00pa3oM, eciiu B TEMHOBYIO a3y (B HOUHOE BpeMsi) BEeTeTUPYIOIIHNE PACTEeHUS OCBETUTD
KPaCHBIM CBETOM (T.€. CBETOBOM 9HEPrueil) aTo mo3BonuT BKIOUUTh OC-II, KoTOpas HOTOITHUTEIEHO
OacT paCTeHUIO0 XUMUUYECKYI0 9Hepruw B Buae AT® u yHUBepCaJIbHOIO JOHOPA aToMa BOgopona —
BoccTtanoButenb HAJI®. 3aTeMm nocne cHATUA KpacHOTo cBeTa OC-II oTkmouutcsa u ®C-I ¢ mOMOIIIbIO
OOTIOJTHUTENbHO CcreHepupoBaHHOU sHepruu AT® u BocctanoButesnss HAJI®, OOIOTHUTENBHO
BhIpaOOTaeT KOHEYHBIE TTPOAYKTH (POTOCMHTE3A, UTO U IIPUBOOUT K YBEITUYEHUIO YPOIKANHOCTH.

A Tak Kak B KaueCTBe UCTOYHMKA KPAaCHOT'0 CBeTa MPUMEHSAETCA KOTEPEHTHOe U3JIyYeHue KPacHOTr o
jla3epa TO BO3TENCTBYSA Ha (POTOPEIENTOPHl BETETUPYIOIIUX PACTEHUH 3TO TTO3BOJIUT ITOBBICUTD
UMMYHUTET, YBEJIMUUTH CTPECCOYCTONYMBOCTD PACTEHUH, IIOBLICUTEH YCTOMYUBOCTD K O0JIE3HSIM,
AKTHUBUPOBATH POCT U pa3BuTHEe U T.m. [12].

TexHHKa IJIsi 00padOTKH 0OJIBIINX IJIOIIAdeH BereTHPYIoIHUX pacTeHun. CoBpeMeHHOoe
ydyeHHue 0 GOTOCUHTE3€e U arpapHas HayKa He IpenjaraioT 3(PGHEeKTUBHBIX U OOCTYITHBIX
KPEeCTbSIHCKUM (epMEPCKUM X035AUCTBAM CIIOCOO0B, IMTO3BOISIOMINX JEeWCTBUEM CBETOBOM 9HEPTUU
3aMeTHO IIOBHEICUTH YPOKaNHOCTh IIOCEBOB.

ITosTOMy Kak B Halllell CTpaHe, TaK U 3a PyOeKOM ydeHBIe UIITyT HOBHIE TTOAXOObI U CO3al0TCS
HOBBIE TE@XHOJIOTUH MIPEAIIOCEBHON CTUMYJIISITUN CEMSH U CTUMYIISIIIUN BETETUPYIOIINX PAaCTEeHUH Ha
OOJIBIINX IIJIOMIAISIX.

B cepenmHe MPOIIIOT0 BeKa aBCTPAJIMMCKNE YUeHbIe IIPUMEHUIIH JIa3ePHOe U3NydeHue s
CTUMYJISIIUY BETETHUPYIOIINX PacTeHUN. B pe3ynbTaTe CTUMYJIAIINY JIa3epPOM B TeUEHUHU OEeCATKOB U
COTeH MHUJUIMCEKYHI TaKUX PAaCTeHUH KakK IIOACOTHEeYHHK, IIIIIeHNuIIa, caXxapHasi CBEKJIa U ap.
yaydiamTcsa MOpGodu3nonoTrudecKre TOKa3aTelt, TTOBHIIIAETCS PETeHEePAIMOHHYI0 CTIOCOOHOCTE,
YCKOPSIETCS POCT, IIOBBIIIAETCS MOJIe3Hasd IPOOYKTUBHOCTD.

B Hameu cTpaHe CTUMYJIAIWIO BETETUPYIOMIUX PACTEHUN JTa3ePHBIM M3JIy4YeHNEeM B KDECTbIHCKOM
dbepMepckoM X035UCTBe IepBLIMU IIpuMeHUNIN yueHble Kybanu B 1976 rogy.

BriepBbie yCTPOMCTBO [JIS JTa3€PHOM CTUMYJISIIUNN BETE€TUPYIOIINX CEJIbCKOX03IMCTBEHHBIX PAaCTEeHUN
Ob1710 pa3paboTaHo U U3roTOBIEeHO B KasaxcTaHe Ha 6a3e YHITO «Bbruodusuka». B 3ToM yCcTpoicTBe
IIPUMEHSIIUCh — TeJIni-HeoHOBHIH na3ep (JI[-36a unu JITH-118, JITH-303) u ckaHupylolllee
YCTPOUCTBO.

HpOBeHeHHbeI aHAJIUTUYECKUH 0630p, II0Ka3all UHTepeC pOCCHﬁCKHX Y4€HHIX I10 CO3OaHUIO
YCTpOﬁCTB OJIsd J'Ia3epHOI;I CTUMYJIAIINA CEJIbCKOX035MCTBEHHBIX paCTeHI/Iﬁ U CeMsdH, HalIpuMep



TaKUX, KaK «YCTPOUCTBO [JIsI 1a3epHou 06paboTku ceMsiH u pacTenui» I1.C. XKyp6a, T.I1. ZKypba,
II.JI. Tpemeén [13], «Crtocob MPOMBIIIIIEHHOT 0 BO3[IEILIBAHUS CEITbCKOX03IUCTBEHHBIX KYIBTYP C
HMCIOJIb30BaHueM Jia3epHoro obmyuenusi» [1.C. 2Kyp6a, T.I1. 2Kyp6a, E.I1. ZKypba [14], HO
o6JIaaomux TAKUMU HEJOCTAaTKaMM KaK TO UYTO CTUMYJISILIUS PAaCTeHUH BeOETCs CO 3HAYUTEIIbHBIMU
TEMHOBBLIMHU ITay3aMHU.

B «¥YcTpoiicTBe Oisi 1a3epHOT0 00JIyYyeHus TennIuuHbX pactreHui» O.H. Bymarosckoii, A.H.
Bynmarosckoro, U.A. Bynarosckoro [15], B 3ToM ycTpoiicTBe OCHOBHOM HEOOCTATOK, 3TO BHICOKUM
pas3bpoc pexkuMOB 00JIy4eHUs IIPU CKaHUPOBAHUU Haxke HeOOJIbIIIOr0 IPOCTPAHCTBA C PACTEHUSIMY,
IIPYU 9TOM OOBEKTHI IOJTYYalOT HEU3BECTHHIE O3Bl JIA3€PHOT0 O0JIYYEeHUS CO CITydaWHON
MIEePUOANYHOCTBIO U KPATHOCTHIO.

B «CKaHUPYIOIIEM YCTPOUCTBE yIIPABIEHUS JIyY0OM Jla3epa [OJjIs IPeaIroceBHON 00paboTKH CeMSTH»
OmnbiieBckasi B.T., F'aBpunoB B.M. [16], OCHOBHEIM HELOCTAaTKOM SIBJISIETCSI OTPAaHUYEHHOCTD
IIUPUHBI KaAPOBOM pa3BePTKHU, 00YCIIOBIEHHON KOTUYECTBOM 3€PKaJIbHBIX IPU3M.

KpOMe 9TOr0, MUHYCAMM 3THUX KOHCTPYKIUHU ABJIAIOTCA CJIOKHBIN MEeXaHU3M, KPYIIHBIE l"a6apI/ITHI:Ie
Pa3MEPEI XU 3HEPTrOo3aTPATHI, a TAK2KE BO3MO2KHAA TPABMATU3allusA paCTeHI/II;'I.

Bcex aTux HegOCTATKOB juIlleHa pa3paboTka «CKaHUPYyIOlllee YCTPOUCTBO YIIPABJIEHUS JIYy4OM
nasepa maist 00paboTKu pacTeHuit B mepuon Beretaruu» M.I'. Manunosckux, JI.M. Bunnuk, O.B.
Jletenkos, H.H. CeBocThsiHOBa [17]. B 5TOM yCTpOICTBE Ta3epHOEe U3NTyUeHNUEe pa3BopadyrBaeTCs Ha
170° mo ocsiM X ¥ y TeM caMbIM (DOPMHUPYSI IIPSIMOYTOJIBHEIN Kaap IJIomansio S = ash, rmeau b —
OJIMHBI CTOPOH HNPSIMOYTOIBHOT'O Kaapa.

Ecnu Takoe ycTpoiicTBO npukpenuth K BITJIA u nogHEATE Ha BEICOTY 15-20 MeTpoOB, TO 3TO JacCT
BO3MOIXKHOCTH 06paboTaTh IJioiagb paaMepoM ~12 rekrap, Kak 3TO cIejiaHo B naTeHTe «Crocob
Jla3epHOM 06paboTKU pacTeHuM ¢ 6eCIUIIOTHOTO JIeTaTeJILHOTO anmnapaTta» JlaHunoBckux M.TI'.,
Bunnuk JI.M., Jauunosckux C.M. [18].

IkcnepuMeHT. [ToceBHBIM MaTepHaIoM AJIs 9KCIepuMeHTa ObIT B3SAT KapTodenb copTa «BecHa
Oertasi» paHHETO CO3PEeBaHMs, OCHOBHAS OBOIIHAS KYJIbTypa, palioHupoBaHHas B CeBepo-3anmagHOM
peruoHe.

Bo3pelicTBrHE KOTePEHTHBIM U3Iy4YeHHUEeM Jla3epa Ha IIOCEeBHOM MaTepuasl IPOU3BOAUIIACh B HOUHOE
speMms ¢ 242 go 1°° yaca, o6pabaTriBaIoCh KapTodhenbHOoe Hoe B 1 reKTap ¢ BEICOTH 15 MeTpoB
OOHOKPATHO B IIEPUOO BereTtaluu B (ba3y IIOSBJICEHUS JINCTHEB.

Pe3ynbTaT BO3OelCTBUS Ha IIOCEBHOM MaTepual ITIoKa3ajl JOCTOBEPHOE IIOBHIIIIEHUE I0JIEBOM
BCxOozKecCTu KapTtoderssa B cpegHeM Ha 1,7%, K KOHTponio. CoOXpaHHOCTDh ypozKas IIPU XpaHeHUH! IIpHu
3TOM Bo3pocna Ha 2,0%.

Co3peBIni MOCeBHON MaTepray KapTodess OTIHYaics HauOOoJIbIINM Pa3BUTHEM Haa3eMHOM MaCCh
¥ MJIOLIAOBI0 TUCTheB O accumunsiiuu CO,. Macca 601w Obta Ha 13,6-24,6% 0OoJblie ueM B
KOHTPOJIE; TIJIOIagb TUCThEB B pacueTe Ha 1 rektap — Ha 22,3-24,9% 6onblile 4yeM B KOHTPOJIE.

dopMmupoBaHue OOJIBINEH JIMCTOBOM ITOBEPXHOCTH st accuMunsaiuu CO,, paHblile B3OIIe I
KapToders, Iy4diiee pa3BuTHre O0TBLI, BCE 3TO 00€CIeYNIIO YBeJIMUeHNe MPOOYKTUBHOCTH, ¥ B UTOTE
ITPOM30IIJIO CYIlIeCTBEHHOE BIUSIHUE Ha YPOXKAMHOCThL KapToderisa. JlazepHOe BO3OeiCcTBUE
YBEIUYHIIO YPOKAWHOCTE KiTyOHeH Ha 26,9-30,7% mo cpaBHeHUIO ¢ KoHTposieM. 100%

B pe3ynbpraTe CTUMYIAIUS IIOCEBHOIO MaTeprasa KOTePEeHTHBIM U3JIydYeHUEeM Jia3depa SABIsIeTCsS
9¢hGEeKTUBHBIM IIPHEMOM MOBHIIIIEHUS YpPoKaWHOCTH Ha 3,51-6,19 T/ra o cpaBHEHUIO C KOHTPOJIEM
24,75%.

IauHEBIHM crioco6 onpo6oBaH Ha OBOIITHOM ONBITHOM YYaCTKe KPEeCThbIHCKOTO (epMePCKOT0 X035 CTBa
B HoBropopgckoit o6macTu.

3akjIroueHue



CoriacHO JaHHBIM OITBITA HAITPAIIWBAETCS OOHO3HAYHLIN BLIBOJ, JIa3epPHAS CTUMY IS
obecriegnBaeT 00Jiee BEICOKYIO YPOXKAWHOCTD, GU3NOJIOTUYECKAsI CIIEJIOCTh HaCcTyIlaeT PaHblIle,
pacTeHust MeHbIle 6051e10T, 60JIee YCTOMYUBEIE K BPeOUTEISIM, BCIIEACTBUE Yero YMEHbIIAITCS
3aTpaThl Ha IOOXUMUKATHL OJIT O0PBOLI C BpDEOUTEIISIMHU, YIydlIaeTCs KaueCTBO yPOxKas.

JlazepHasi CTUMYJISIIUS TPUBOAUT K Gojtee GRICTPOMY PAa3BUTHIO PACTEHHI HAa Ha4YabHBIX 3TAllax
BereTalluy U KaK CJIeICTBHE OBICTPOMY POCTY Ha 6oJjiee MO3OHUX STalax pa3BuTUsi. Takoi ciocob
CTUMYJISILINY 00€CIIeYrBaeT MOBBIIIEHHYI0 COXPAaHHOCTh KOPHEIJION0B 6e3 MOMOTHUTETbHBIX
KaIUTAJIOBIIOKEHUN B OBOIIIEXPAHUIHUIIIE.
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