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B craTbe mokazaHo MperMMYyIIECTBO IKOJOTM3UPOBAHHON TEXHOJOTMU KaK YaCTH OPTaHMYECKOr'0 BEICHHS CEIbCKOTO
X0351CTBA MO0 CPABHEHUIO C TPAIUIIHOHHBIM CIOcOO0M. [IpoBecHO cpaBHEHHE OMOIOTHYCCKIX U HEOHMOIOTHYECKUX Mpera-
paToB B 60pb0E C BpSAUTEIIMH U OOJIC3HIMHU, H3YUCHO HAKOIIJICHUE HE3aMCHUMbIX M 3aMEHHUMBbIX aMUHOKHUCIOT B KJIYOHSIX
kapTodens. YCTaHOBJICHO, YTO PEHTA0CTIBHOCTE MPH BhIPAIIIMBAHIY KapTODEIs [0 SKOJIOTU3UPOBAHHON TEXHOIOTHHU MTPEBBI-
IaeT PeHTa0eIbHOCT 110 TPAIUIIMOHHON TEXHOJIOTUH C HCIOIb30BaHHEM XMMUYECKHUX CPE/ICTB 3alIUThI B cpeiHeM Ha 33 %.
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The paper presents the advantages of the ecologically based technology as a part of organic agriculture in comparison
with traditional ways using the methods of comparison of biological and non biological preparations against weeds and
diseases. Also the article shows the study of accumulation of dispensable and nondispensable amino acids in potato tubers what
is very important in view of the development of organic agriculture in Belarus. It’s established that when potato is grown in
accordance with the ecologically based technology the profitability is 33 % higher than the profitability according to the tra-
ditional technology with the use of chemical means of protection.
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Opranundeckoe 3emJesenue BO3HUKIO B 20-e roapl XX cToseTust, Korjaa ohOpMUIIHCH €r0 KOHIIETI-
TyaJbHBIE TIOJIOKEHU ST U IPUHLIUIIBI TEXHOJIOT MU, HO JTuIb 20 JeT Ha3azd, B Hayaje 90-X ro1oB, mpaKTu-
YEeCKHU OJIHOBpEeMEeHHO U B 3amannoit Erporne, 1 B CeBepHON AMeprKe HAOTI0IAIICS ONIePEkKAIONINI POCT
CIpoca Ha 9KOJIOTUYECKH YUCThIE MPOIYKTHI, KOTOPBII CTUMYJIMPOBAJ UX TPOU3BOJACTBO [1].

BrrpamuBanue skonorudecku ynctor npoaykuuu B 2010 1. 3aHnMaeT yxke 37 MIIH ra CelbCKOXO-
3IMCTBEHHBIX IJIOMIAJCH MIAHETHl. 3Aech TUAUPYIoT ABcTpanus — 12,3 muH ra, Kurait — 2,3 muH ra,
Aprentuna —2,2 miH ra (2008 1), B ctpanax Eponst — 6osiee 10 My ra (2010 1) B mpouieHTHOM COOTHO-
HICHUHU 3aHUMAEMBIX TEPPUTOPUH THANPYIOT ABCcTpus (16 % HaMOHATBHBIX CENBbCKOX035HCTBEHHBIX
yrogauii 00pabaThIBaIOTCS MO 3KOIOrH4eckuM TexHonorusm), Llseinapus (11,3 %). B I'epmanuu sToT
MoKa3aTeab COCTaBIIsIET Bcero 5,3 %, oqHAKO 3Ta cTpaHa MpeAcTaBiseT KpynHelmuid B EBpore pol-
HOK COBITa HKOJIOTHYECKOT0 CEIbCKOX03HCTBEHHOTO MPOU3BOJICTBA — 00BbEM 000pOTa OMONPOIYKTOB
B 2007 . coctasui 300 muiH eBpo. Cpoc Ha SKOJIOTMYECKU YUCThIE MPOMYKThI TOCTOSIHHO PACTET U MOKa
HE YJIOBJIETBOPSIETCS IaKe 3a CUET BO3pocilero nummnopra u3 Bocrounoit EBpomnsti [2].
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Ha Yxpaune k 2010 r. 6pu10 cepruduuupoBano 140 opranuszamuii, KOTOpbIE BEJIU MPOU3BOACTBO
OpraHUYecKON MpomyKuwy Ha rromanu 280 ThIC. ra, MpU 3TOM 00BEM BHYTPEHHErO PBIHKA TOCTHUT
5 mutH momnapoB. B MonnoBe opranudeckoe mpou3BOACTBO BeAeTcs Ha 3 % tutomaneit (35 TeIc. ra),
ipu 3ToM 90 % mpoayKuuu Ha CyMMYy TIOpsiika 3,5 MITH €BpO OTTIPABIISIETCA 32 MPEebl PecyOIuKH.
B JlaTBuu oxoio 9 % 3eMenb OTAaHO MO OPraHMYECKOEe MPOU3BOJICTBO C 00BEMOM BHY TPEHHET'O PhIHKA
4 mutH eBpo. B JInuTBe TakuM pOM3BOICTBOM 3aHUMAIOTCS Ha 5,4 % TuI0mmanei, a mpogaku JOCTHTAIOT
40 muH eBpo [3].

B noneBIX onbpITax MHOI'MX 3alaJHOEBPOIICHCKUX CTPaH, 3aHUMAIOIIMXCS OPTaHUYECKUM IPOH3-
BOJICTBOM, ypoxaitHocTh Ha 1550 % HMKe 10 CpaBHEHUIO ¢ MHTETPUPOBAHHBIM, MJIM MHTEHCHUBHBIM
BbIpallMBaHUEM. 1eM HE MeHee, IpU ropasno Oosiee BBHICOKMX LIEHaX Ha OPraHWYecKHil KapTodeib
Y HEMHOT'O OOJIBIINX CYOCHIUSIX TPSMBIC 3aKa3bl TAKOH MPOIYKIIUK U3 JI000H cTpanbl EBponeiickoro
COI03a MOT'YT OBITh BeCbMa MPUOBLIEHBIMU. POCT 3aTpar MOXKeT ObITh MUHMMAJIBHBIM, €CJIM B OPraHu-
YECKOM CEJIbCKOM XO3SHCTBE Ha KaXkJIOM ATare TeXHOJOTHUU OYIyT MPUMEHSTHCS COBPEMEHHBIE MPUH-
LUIIBI CENTbCKOXO035HCTBEHHBIX TEXHOJIOTHI M COPTa C OONbLICH FreHETHUECKON YyCTOMUYNBOCTBIO K (PUTO-
dbropo3y [4].

VYyeHble MHOTHX CTpaH, I7ie 3aHUMAIOTCSl OPraHUYECKUM CEIbCKUM XO3SIMCTBOM, MPOBOJUIIM HC-
CJICZIOBAHMS 110 BIMSIHUIO OMOJIOIMYECKUX YHAOOpPEHHH M OHOIIpenaparoB Ha ypPO>KalHOCTbh, Kaue€CTBO
kapTodens u 3PeKTUBHOCTH OOPHOBI C OOJIE3HIMH U BPSAUTEISIMU.

S. K. Verma, M. Lal, S. Khurana (MucTHTYyT OBOITIeBOCTBA, MHINS) TPOBOIUIN UCCICIOBAHUS
Ha copre kaprodens Kydppu mis oneHKH BIUSHHUS OPraHUYECKHX KOMIIOHEHTOB Ha POCT, ypo)Kai-
HOCTh M DKOHOMHYECKYIO I(PQPEKTHBHOCTh. BBLIO ycTaHOBIIEHO, 4TO OmoymoOpenwus (Azotobacter,
phosphobacteria, MUKpoOHast KyJIbTypa U OMOIMHAMUUYCCKUN TIOXO/) SIBJSIOTCS JIYUIITUM UCTOUHUKOM
JUTsl yCTOWYMBOTIO BEJCHHSI OPraHUYECKOI'0 CEIBCKOI0 X035HCTBA, 0COOEHHO ISl TSDKEIBIX (DHACPHBIX
KYJBTYD, TAKHX KakK KapTodens [5, 6].

B rpaderBe Knyx (Pymbraus) B 2008—2009 rr. Obu1M IpOBEIEHBI UCCICAOBAHUS 110 BBISBICHHIO
MIPUTOAHOCTH YeThIpeX copToB KapTodens (Anopa, [esupe, Cenbcknit n CaHT?) 111 OPraHUYECKOTO
BbIpamuBanus. Jlyummm okasasncst copt CaHT?, KOTOPBIH PEKOMEHYETCsl 1JIsl OpraHU4eCcKoro 3emJiesie-
nus. U3 npyrux gakropos mokasano, uto EUROBIO 26 Azotofertil, Ecofertil P u Biomit Plussz 6noymo-
OpeHwus CIOCOOHBI 3aMEHUTH CYXOH U )KHIKUI HaBO3, TOCKOJIBKY OHU JIOKa3aJIH1 CBOIO () (EKTUBHOCTH B
60pb0Oe ¢ 00JIe3HAMU, UX BIUSHUE TAKKE CKa3bIBAJIOCh HA CHU)KCHUH KOJIMUeCcTBa COpHAKOB. Hampumep,
npu BHeceHnH NeemAzal 1 Mey THAPOKCHAA COPTa MOPaKaluch OYeHb HEMHOTUMH BUIaMH OOJIe3HeH
110 CPAaBHEHHUIO C KOHTpoJeM [7].

B 2004-2006 rr. B ®eaepaabHOM OHOJOTHYECKOM HAYUYHO-HCCIIEAOBATEIHCKOM LIEHTPE ISl CENb-
CKOT'O M JIECHOT'O X0351iicTBa M YHuBepcuteToM I'ymOonpaTa B bepnuue npoBoauiINCh UCCIEA0BAHUS 110
BJIMSIHUIO Pa3JIMYHBIX CPEJICTB 3alUThI pacTeHui Ha ocHOBe HUMa (NeemAzal-T / S), nuperpym + parn-
coBoe macJo (Spruzit Neu) u Bacillus Thuringiensis — BT (Novodor FC) mpoTuB THYHMHOK KOJIOPaACKOT0
xkyka. S. Kuhne et al. yctaHOBHIIM, YTO KOMOMHUPOBAHHOE NpUMEHEeHUE HUMA U Bacillus Thuringiensis
3HAYUTEIBHO COKPATHJIO KOJIMYECTBO JIMYMHOK XKYKa, a TAKXKE MOTepH OOTBBI OT MOeNaHUsl. XOpoIue
yCIIEXW PEeryJIMpOBaHUs 10 OTHOMICHUIO K 1-i ¥ 2-if BO3pacTHON CTajuy JINYUHOK OBIITU JOCTUTHYTHI
MIPH UCIIOIB30BAaHUH KOMOMHUPOBAaHHBIX npeniapatoB Bacillus Thuringiensis Novodor FC ¢ nectununa-
mu NeemAzal-T /S (Neem) [8].

VYyenbie UHCTUTYTa 3alIUTHI pACTEHUI B OTAeNe OMOIOrHYeCKrX METOIOB 1 KapaHTuHa (Ilo3Hanb,
[Nomnpia) MpOBOAMIIN UCCIIEAOBAHMS IO HAJTMUMIO TIOJIE3HBIX HACEKOMBIX ITOCIIE IPUMEHEHU ST OMOMHCEK-
TULUIA COUHOCAA. Pe3yibraTel uccineoBaHUi TIOKA3aJIH, YTO OMOMHCEKTHIIHL dPPEKTUBHO YIIPaBIISII
YHCJICHHOCTBIO KOJIOPAACKOr0 JKyKa 1 OKa3aJicst 0€3BpeIHBIM JJIs1 OJIE3HBIX HACCKOMBIX, OOMTAIOLINX
Ha OXPaHsEMBIX OPraHUYECKUX MOJISIX KapTodenss. MHOrounciIeHHbIE MoJIe3HbIe HACEKOMBIE OBbIITH HaHi-
JIEHBI 10CJIe MPUMEHEHUS CIMHOCA 1axke cuycTs 25 nuei [9].

I. Skrabule u3 MucruryTa passenenus pactenuii ([lpuexynu, JlaTBus) ObUIH MPOBEACHBI HCCIIEAO0-
BaHHUS Ha KapTodese Mo OLEHKE OTACIBHBIX KJIOHOB M3 TPAIAULMOHHON CEJIEKIIMN B OOBIYHBIX U Opra-
HHUYECKUX ycnoBusX BeipammuBanus B 2006—2007 rr. Kitous! 661711 0TOOpaHBI B COOTBETCTBUU C OIICH-
KOM 0a3bl THCTA, 3PEIOCTH, YCTOWYUBOCTH K GUTOPTOPO3Y JINCTBHI, COIEPKAHUEM KpaxMaja B IPebl-
IyIIFE TOABI PH OOBIYHBIX YCIOBHSX BBIPAIIMBAHUSA. YCTAaHOBJICHO, YTO YPOKaWHOCTH KIIYOHEH IO
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TPaJAMLIIMOHHON TEXHOJIOTHUH OKa3ajach BBIIIE, a COACPKAHNE KpaxMasia B OOJBIINHCTBE KJIOHOB OBLIO
0oJee BEICOKMM IIPU OpraHudeckoi Texaonoruu [10].

HccnenoBanus 1o BBISIBICHUIO PAa3IMUUi B PU3NKO-XHUMUYECKUX M OPraHOJICIITHYECKUX CBOMCTBAX
opraHm4eckoro u oosrgHoro kaprodens (copt Opma), mpoBogumeie C. Gilsenan u3 J[ybmuHckoro Tex-
HoJoruveckoro nactutyTa (r. Ayommn, Upnanaus), mokazann, 9TO OOBIYHBIN KapTodenb uMen Oojee
HU3KOE COZIepP’KaHHe CYXOro BEIIECTBAa U HEMHOTO OoJiee MATKYI0 TeKcTypy (P <0,05), uem opraHude-
ckuit kaprodens [11].

B. Jlpotiep (Mactutyt HMoranna I'enpuxa ¢ou Tronena, ['epmanus) mpoaHaaIu3upoBas BIIHSHHEC
KapTo(dessi B OPraHUIECKOM CEIIBCKOM XO3SHCTBE B CEBOOOOPOTE TPH M3YUCHUU yIOOPESHHUH Ha ypo-
KAHWHOCTB, COepyKaHme KpaxMaiaa U HUTPATOB. beuth McciienoBanbl OpraHudecKue Mot 272 XO35HCTB.
Oxka3zanoch, 9TO TOCJE [BETEHHS COIEPKaHNe HUTPATOB OBIJIO HUXKE HOPMBI B OPraHUYECKUX XO3si-
CTBax 110 KapTodeseBoACTBY. JINCTOBO aHATTN3 BBISIBUII B OOJIBIIIMHCTBE CITy4aeB KOHIICHTPAI[UH a30Ta,
KOTOpBIE HAXOUJIUCH HAa HUKHEH rpaHuIle pEKOMEHIyeMOoro 3HadeHus [12].

PazButne B bemapycu ycTOHYHUBOTrO arponpou3BOACTBA MpeAonpeaeseT GopMupoBaHue OeIopyc-
CKOT'0 3KOJIOTHUYECKOTO CEITBCKOTO X035[HICTBA KaK C PHIHKOM COBITa BHYTPH CTaHBI, TaK U C MOCTaBKaMH
NpoAyKIMH Ha SKeTiopT. Tak, mocranosienrneM CoBeta MunuctpoB Pecniyonuku benapycs «O pa3Butun
OpPraHUYeCKOTo CeIIbCKOro xo3siiicTBa B PecniyOmmke Bemapyce» Ne639 ot 12.07.2012 r. 611 pa3paboTan
TIJIaH MEPONPUATUH IO OPTaHMU3aIMHU BBIITyCKa OPTaHMYECKON MPOMYKIMH, BKIIOUAIONIUN pa3paboTKy
MPOEKTa 3aKOHOAATENIbHOT0 akTa «O0 oprannyeckoM Mpou3BoAcTBe». B benapycu nosiBUINCH CebCKo-
XO3CTBEHHBIC MPOU3BOANUTENH, PA0OTAIOIINE TI0 OPraHUYECKUM METOAaM, a TpH (pepMEepCKUX X035Hi-
ctBa («TBUH» ["pomHEHCKOTO palioHa, YaCTHOE TIIOA0BOIYECKOE X03sicTBO TpamboBrya I"poiHEHCKOTO
paiioHa U CelnbCKOX03IMCTBEHHBIN Koonepatus uM. Jlennna Jlynunenkoro paitona bpecrckoii 06nacTh)
yKe TIOJIYYHIIM cepTU(HUKATHI eBporeiickoro oopasua [13, 14].

B nacrosiiee BpeMst Hanbonee aKTUBHBI B 001aCTH MPOABMIKEHUS U Pa3BUTHSI OPIraHUYECKOTO Cellb-
CKOro X03siiicTBa B benapycu pecnyOnukaHckoe o0LIecTBEHHOE 00beAMHEHNE «DKOAOM» U yUpeKe-
Hue «LleHTp sxonoruueckux pemenuit». OCHOBHbIE LENN — HOMYJISIPU3aLsl OPraHUYeCKOro CeJIbCKOro
X03s1cTBa, MHPOpMUpOBaHUEe U 00yueHHEe (GepMepoB U APYTHX 3aMHTEPECOBAHHBIX JTUL. biaromaps
corpyaunuectBy «LleHTpa skojorumueckux peuieHuid» u Akanemuu ynpasieHus npu [lpesunpente
Pecniybnuku benapyce BriepBble Ha rocyJapCTBEHHOM YPOBHE MPOIIJIO MEPOIPUSATHE, BCELENIO HOCBSI-
LIEHHOE OpPraHuYecKOMY 3emienenuio — «Henens ynpaBieHHs 3KOJIOrH3alMel CEIbCKOTO XO3sHcTBa
U IEPEXOJIOM K HU3ZKOYTJIEPOJHOM 3KOHOMUKEe» [15].

Llens HACTOAIMX UCCIIENOBAHUIN — CPABHUTENIBHBIN aHATIU3 JIBYX TEXHOJIOTUI BO3JEIIBIBAHUS Kap-
Todens (TpaluLUOHHON M SKOJOTM3UPOBAHHOM) IJIs PAa3IMUHBIX IO I'PAaHYJIOMETPUUYECKOMY COCTaBY
[IOYB C COPTAaMHU Pa3HOI'O CPOKA CO3PEBAHMS HA YPOXKaWHOCTh M Ka4eCTBO (AMHUHOKUCIIOTHBIN COCTaB)
KapTodens.

MatepuaJibl 1 MeTOABI HccaeqoBaHmni. VccinenoBanus mo pa3paboTke SKOIOTH3UPOBAHHON TeX-
HOJIOTHH BbIpamuBanus kaptodens nposoamin B 2011-2014 rr. Ha MONSIX arpOTEXHUYECKOTO CEBO-
obopora PYII «Hayuno-npakrudeckuii neatrp HAH Benapycu no kaprodeneBoicTBy U ILJI0A00BOIIIE-
BOJACTBY» (cpenHecyrnmuHuCTas mouBa) u PYII «MwuHckas 06acTHas CETbCKOXO3SIMCTBEHHAS OIBITHAS
craunusa HAH benapycu» (cymnecuanas modsa).

ArpoxuMunueckas xapakreprucTuka nmaxotHoro (0—20 cM) cjiost TOYB ONBITHBIX YYaCTKOB JIJIs JIEPHO-
BO-TIOA30JIMCTON CPEIHECYTIIMHUCTON U cynecdanon nous: pHy; 5,4-5,9 (5,5-5,9), conepxanne P,O,
(mo Kupcanosy) — 240-350 mr/kr (290-340 mr/kr), conepxkanue K,O (mo Kupcanoy) — 170230 mr/kr
(250-310 mr/kr), rymyc (nmo Tropuny) — 1,7-2,0 % (1,9-2,4 %), cymma TOTJIONICHHBIX OCHOBAaHUU
(mo Kanmneny) — 3,4-11,0 m-3x8/100 r mouss! (2,7-7,1 M-3kB/100 T MOYBBI), THAPOTUTHIECKAST KUCIIOT-
HocTh (o Kanneny-I'unbkoBuiy) — 1,4-2,3 M-3xB8/100 r moussr (1,6—2,1 M-3kB/100 T 04BHI).

OO0BeKTOM HCCIeAoBaHMH CIIy KK copTa KapTodens Genopycckoil cenexuuu — Jlunes (panHui),
Ckap6 (cpennecnensii), Parnena (cpennenosauuii). Ilocaaky kiyOHEHl MpoOBOAMIM B ONTHUMAaJbHBIC
arpotexHuueckue cpoku (I nexane mast) kmoHoBoi caxxankoir CH-4K B mpeaBapuTensHO Hape3aHHbIC
rpe0HH ¢ MeXAYpaabsiMu 70 cM.
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[ToBTOPHOCTH OIBITA — YETBIPEXKPATHASL, PACCTOSIHIE MEXKAY KIIyOHSIMH B panke — 25-30 cm, oOmiast
IJI0mAb JeNSHK] — 25,2 M2, yueTHas — 12,6 M2, MuHepanbHble yI00peH s IIPH TPaAUIHOHHOM CIIOCO-
Oe BeIpalMBaHKs BHOCKIHU B 103€ Ny P K, s, non kynsTuBanuio [16].

[Ipu TpaIuMOHHOM cIIOcO0€E BO3/ENbIBaHHS B OOphOE ¢ COPHSIKaMU UCIIOB30BAIH Mpernapar 3eH-
kop (0,75 xr/ra) nmepen Bcxomamu kaprodens. [Ipotus putodroposa mpuMeHsU mpenaparsl akpooar
MII (2,0 xr/ra) — 2-kpatHO, 1 Tpaigekc (1,5 kr/ra) — 3-KpaTHO. YHHUTOKECHHUE KOJIOPAICKOTO KyKa
1 TIeit mpoBoawiH npenaparom aktapa, BJI" (0,08 kr/ra) 2-xpaTHo.

[Ipu BeIpamBaHuK KapTOQeis 0 IKOJIOTM3UPOBAHHON TEXHOJIOTUH ISl 3alIUTHI OT (uTodroposa
npuMeHsiu 0aktodur (5 n/ra) — 3—5 006paboTOK B IEpHO OIATONPUATHBIX YCIOBHMA MOSBICHUS U pa3-
BUTHUS 3a00JIeBaHUI. YHUUTOXKEHHE KOJIOPAJCKOTO KyKa MPOBOJIMIN MpenapaToM OMTOKCHOAIMIIINH,
3 kr/ra. lyist 60pbOBI C COPHBIMU PACTEHUSMHU MCIIOJIb30BAI MEXaHMYECKUI CIIOCO0, T. €. BBITIOJIH SN
2-3 mexaypsaabie 00padboTku kynpruBaTopamMu AK-2,8. Jlns mydiiero pa3BUTHs paCTEHHI TPOBOIH-
T TBYKPATHYIO 00paboTKy pacTeHuil B ¢a3y OyTOHU3AINN MIPUPOTHBIM PETYIATOPOM POCTA IKOCHII,
5 % B.3. 200 My/ra. Yuer yporkasi ONpeaessiiy yTeM B3BEIINBAHUS KIIyOHEH, IOTyUYeHHBIX C ACTISTHKH
pu yOOpPKe, a CTPYKTYPY YpOxKasi — [0 BAPHAHTAM, C Y4ETOM MaCChl KaxK 101 KiryOHeBoH (hpakiuu [17-19].

AMMHOKHUCIIOTHBIM aHaJIN3 KJIyOHEH BBIMOMHSIN B JIAOOPaTOPHUH MOHUTOPHUHTA IJIOOPOAHS MOYB
n sxonoruu PYII «MMucTHTYT nouBoBeaenus u arpoxuMun HAH benapycn». Craructuueckuii matepu-
aJI TIOJICBBIX OMBITOB 00padaThIBaJIM METOJIOM JUCIIEPCHOHHOTO aHaau3a [20].

Pe3yabTaThl M UX 00cy:kaeHHne. B pesynsrate nposeneHHbIX ucciaenoannii (2011-2014 rr.) va nep-
HOBO-TIOJI30JTUCTOM CYTIeCYaHO! ITOYBE, TIOACTIIIAEMON MOPEHOM, YPOKaiHOCTh COPTOB KapTodelIs, BEIpa-
ITABAEMBIX IT0 SKOJIOTH3NPOBAHHOHN TEXHOJIOTHH oKa3aiach Ha 10 % Beimre, u coctaBmiia 30,0-33,8 1/ra,
a Ha JIEPHOBO-TMIOA30JIMCTON CpeHECYTIAMHUCTON — 25,3-32,7 1/ra.

Takum 00pa3om, TaHHBIE ONbBITA OATBEPKAAIOT MHEHHE, YTO MPU OJAarONpUATHBIX MOTOAHBIX yC-
JIOBUSIX U COOJIIOIGHUY arpOTEXHUKH YPOXKaHHOCTh KapTodels Ha CylecyaHbIX OUBax paBHas U JaKe
HECKOJIbKO BBIIIIE, YeM Ha CPEeJHECYTITMHUCTBIX. CpenHss ypoxkaliHOCTh COPTOB Ha JEpHOBO-TIOA30JIHU-
CTOH CyTecYaHOH MOoYBE M0 KaXkI0OMY TO/1Y MPOBEIEHHBIX HCCIIeIOBAaHU MPH HKOJIOTU3NPOBAHHOM CITO-
cobe Bo3menbIBaHms cocTaBuia 23,3—43,1 1/ra, TpagunronHoM — 35,0-56,6 1/ra (Tadsm. 1).

Tab6numa 1. [IpoayKTHBHOCTH COPTOB KapTO(eas Mo IKOJOrM3UPOBAHHOM U TPAANLHOHHOI
TeXHOJIOTHH BbIPAIIMBAHHS HA JePHOBO-IOA30/IMCTOl cynecyaHoi nouse, 2011-2014 rr.

BapuanT onbita | O6mas ypoxaiHoCTh KIIyOHei, T/ra | + K TpaJAMIMOHHOM, T/Ta |TOBapHOCTL, % | ToBapHas ypoxaifHOCTB, T/Ta

Copm Jlunes
KonTposns — 6e3 o6paboTku 19,8 273 87,8 17,4
DKOJIOTrU3UpPOBaHHAS TEXHOJIOTHS " 33,1 -14,0 93,2 30,9
TpagunuonHas TEXHONOTHS 47,1 - 95,2 448
HCP 4 44

Copm Crxapb
KonTtpous — 6e3 06paboTkn 17,5 -23.9 84,5 14,8
DKOJIOTU3UPOBAHHAS TEXHOIOTHS 30,0 -11,4 92,0 27,7
TpagunuonHas TEXHOJNOTHS 41,4 - 934 38,7
HCP; 4,5

Copm Pacneoa

KonTtpous — 6e3 06paboTkn 21,5 27,3 83,3 18,1
DKOJIOrM3UPOBAHHAS TEXHOIOTHS 33,8 -15,0 88,6 29,9
TpanunmonHas TEXHOJNOTHS 48,8 - 91,5 447
HCP, 4,0

“Bronornyeckue mpemaparsl: OuToKkcHOamWuInH, 3 Kr/ra; Oaktodur, 5 n/ra; sxocmi, 200 mi/ra — ONpHICKUBAaHUE
2-3-kpaTHoe B MepHojI Beretanuu; onoynoopenus — mneout (100 kr/ra okanbHo), BepMurymyc (500 Kr/ra jiokaibHO), opra-
nudeckoe ynoopenue KPC (40 1/ra).

X HMHgecKHe npenapatsl: 3eHKop, 0,8 kr/ra, akpodar ML, BJI" 2,0 kr/ra; muran M-45 1,5 xr/ra; akrapa, BAI' 0,08 xr/ra —
ONpHICKMBaHHE 2—3-KPaTHOE B MEPUOJ BEreTalnuy; MUHepanbHble ynoopenns Ny P K, s, — cynmbdar ammonus, ammodoc,
KaJaui XJIOPUCTHIH.
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B ycnoBusix cynecuyaHbIX MOYB PU BEIPAIlMBAHUU COPTOB KapTo(deis ¢ IpuMeHeHneM Onooruye-
CKHUX IPErnaparoB JOCTOBEPHO YCTAHOBJIEHO CHHKEHME NMPOAYKTUBHOCTH ¢ 11,4 T/ra (Ha 27,5 %, copt
Ckap0) mo 15,0 1/ra (30,7 %, copt Paraena) mo cpaBHEHHUIO C TPAJUITMOHHBIM CIIOCOOOM BBIPAITUBAHNS,
B KOTOPOM HCIIOJIL30BaJId MUHEPANbHEIE ynoOpenus B 03¢ Ng Py K5, 1 xummudeckue cpencrsa 3a-
muThl pacreHuil. [lokasarens ToBapHOCTH KJIyOHEH IpH BhIpAIlMBAHUU KapTOQEs 110 IKOJIOIH3UPO-
BAaHHOM M TPAJUIIMOHHON TEXHOJIOTUH CYIIECTBEHHO HE Pa3IMYaIiCh, 32 ICKJII0YeHneM copTa Parnena,
KOoTOphIii cocTaBui 88,6 % (2,9 % oT TpaauImoHHOM TexHOJOTuH). B 11e710M ToBapHas ypoxaiHOCTD
COPTOB KapToQelsi, BRIPalIMBaEMbIX 10 SKOJIOTU3MPOBaHHOM TeXHOJI0THH, coctaBuia oT 30,0 T/ra u BbITIIe.

YpoxaifHOCTh COPTOB KapTodelsst B YCIOBHIX JIEPHOBO-TIOJ30IUCTBIX CPEIHECYTIIMHUCTHIX TOYB
3a MpOBeACHHBIN nepron uccienoBannii 2011-2014 rr., mpu BeIpamuBaHuy KapToQes Mo 3KOJIOTU3H-
POBaHHOW TEXHOJOTMH C MPUMEHEHHEM OMOJOrMYeCKUX IMpernaparoB, coctaBuia: Ckapb — 25,3 1/ra,
JIunes — 30,1 1/ra, Paruena — 32,7 1/ra (Tabdm. 2).

Tabnuma 2. [IpoAyKTHBHOCTH COPTOB KapTOQeJas 10 IKOJOTH3HPOBAHHOI H TPAAHIIMOHHOIH
TeXHOJIOTMH BHIPAIIMBAHMS HA 1€PHOBO-MOA30IUCTOM cpeHecyJIMHUCTOM nouse, 2011-2014 rr.

BapuanT onbita | O6mas ypoxaiHOCTb Ki1yOHei, T/ra | + K TpaJIMIIHOHHOIA, T/Ta | ToBapHOCTb, % | ToBapHast ypoxaiHOCTb, T/Ta

Copm Jlunesn
KonTtpons — 6e3 06paboTku 24,0 -17,7 91,0 21,8
DKOJIOTU3UPOBAHHAS TEXHOIOTHS 30,1 -11,6 94,9 28,6
TpaguonHas TEXHOJIOTHS 41,7 - 96,2 40,1
HCP 5 3,87

Copm Ckap6
KonTpons — 6e3 06paboTku 18.8 —18.,2 91,5 17,2
DKOJIOTU3UPOBAHHAS TEXHOIOTHS 25,3 -11,7 93,4 23,6
Tpanunuonnas TEXHOIOTHS 37,0 - 96,2 35,6
HCP 5 4,2

Copm Paeneda

KonTtpons — 6e3 06paboTku 21,9 -16,4 90,3 19,8
DKOJIOTU3UPOBAHHAS TEXHOIOTHS 32,7 -5,6 91,5 29,9
Tpanunuonnas TEXHOIOTHS 38,3 - 93,3 35,7
HCP 4 4,87

[o oTHOWIEHHIO K TPAJUITHOHHOMY CIOCO0Y BO3/EIBIBAHUS SKOJIOTM3UPOBAHHAS TEXHOJIOT S CHU-
Kaja ypoxaiiHocTh kapTodeis: mo copty Ckapd — Ha 11,7 1/ra (31,6 %), Jlunes — 11,6 1/ra (27,8 %),
Parnena — 5,6 t/ra (14,6 %). ToBapHasi ypo>KaifHOCTb IIpH BBIpAIlMBAHUN KapTO(es ¢ IPUMEHEHUEM
Ouonpernaparos Moiy4eHa B peaeiax ot 23,6 t/ra (copt Ckap06) 1o 29,9 1/ra (copt Paruena). ToapHOCTB
KJIyOHEH 1o BceM copTam cocTaBuiia cBeime 90 %, mpu 3TOM JTy4diiasi TOBAPHOCTH (KPYTIHAS U CEMEHHAS
¢dpaknus kiyOHeH) oTMedeHa y coprta JInumes Kak mpu SKOJIOTU3UPOBAHHOM, TaK U MPHU TPAJAUIIHOHHON
TEXHOJIOTHH BO3/ICITBIBAHUSI.

B nenmom BeIpamuBanue KapToders o SKOJIOTH3UPOBAHHON TEXHOJIOTHH Ha JIBYX IMTOYBEHHBIX Pa3-
HOCTSX (CpemHECYTINHHCTAS U CyIecuaHas), IIpu COOTIOACHNN OCHOBHBIX TEXHOJIOTHYECKHUX TpeOoBa-
HUH (MOATOTOBKA MOCAJOYHOTO MaTepralia, ONTHUMAJIBHBIN CPOK IMTOCAJKH, CBOEBPEMEHHBIE MEXK Y PSI-
Hble 00paboTku KynsruBaTOpoM AK-2,8 mo dopmupoBanuio o6beMHOr0 TpedHS U Ooprda ¢ COpHOI
PacCTUTEIBHOCTHIO, 2—3-KpaTHOE BHECEHUE OHOIIpenapaToB) odecneunain GopMUpOBaHUE yPOKas KIIyO-
Helt Ha ypoBHe 25,3-32,7 u 30,0-33,8 T/ra COOTBETCTBEHHO.

[Tpu nozcuete skOHOMHUYECKOH (D (PEKTUBHOCTH MPHU PA3TUIHBIX TEXHOJIOTHSIX BhIPAIIMBAHHS Kap-
TO(QeNsl YCTaHOBIICHO, YTO HKOJIOTU3UPOBAHHAS TEXHOJIOTUS BBIPALIMBAHMS, C y4eTOM OoJiee BBICOKOM
HeHsbl Ha npoaykuuio (Ha 50 %) mo cpaBHEHMIO C TPAJUIIMOHHOM, CIOCOOCTBYET YBEIMUCHHIO YPOBHS
PEHTa0eNbHOCTH: JUIsl CyTecUyaHblX mouB — Ha 27,8-34,3 %, cpenHecyrIMHUCTBIX o4B — 2,8—63.9 %,
B 3aBHCHMOCTH OT COPTa.

[IurarenpHas HEHHOCTH O€lIKa 3aBUCHUT OT €ro cOaIaHCUPOBAHHOCTH 110 aMHHOKHUCIIOTHOMY COCTa-
By. B coctaB Oenka xapTodens BXOASAT TaKMe aMHHOKHCIIOTHI, KaK JIM3MH, aprHHUH, acliaparnHoBas
KHCIIOTa, TPEOHUH, CEPUH, TITyTAMIUHOBAasI KUCIIOTA, TIINIIWH, aJJaHUH | JIP.

JlaHHBIE OMOXMMHYECKOT0 aHajau3a Tpex copToB kaprodens 3a 2011-2012 rr. mokas3anu, 4To CO-
JepKaHue aMHHOKHUCIIOT B KIYOHSX KapToders 3HAYUTEeNFHO 3aBUCUT OT Crioco0a BeIpaiuBanus. Taxk,

57



Tab6numa 3. Conep:kanne aMHHOKHCJIOT B KJAYOHAX KapTodes
B 32aBHCHMOCTH OT €II0C00a BHIPALMBAHMS HA 1ePHOBO-IIO/130JIMCTOI cynecyaHoii nmouse
(1. HatanbeBck, YepBeHnckoro p-ua Munckoii 00.1.), 2011-2012 rr., r/Kr cyxoro BeuiectTna

N Jnnes Parmena Ckap6
T | B T | g T | g
Hesamenumvie amMunoKuciomol
Banun 7,81 9,08 7,65 8,47 8,10 8,31
Tpeonut (kp.) 0,74 0,83 0,94 0,85 0,74 0,71
MertuonuH (Kp.) 0,93 1,35 1,48 1,59 1,64 1,89
DeHunnagTaHuH 6,64 6,86 5,95 6,40 5,56 5,89
Uzoneituna 5,24 5,62 4,86 5,23 4,55 4,82
Jleiinma 8,21 9,25 8,24 8,72 6,78 7,11
JIuzun (kp.) 3,86 4,02 4,07 3,68 3,44 3,61
Cymma He3aMeHUMbBLX AMUHOKUCTIOM 33,43 37,01 33,19 34,94 30,81 32,34
CyMMa KPHTHUYECKHX aMHHOKHCIIOT 5,53 6,20 6,49 6,12 5,82 6,21
3amenumvle amunoxuciomeol
Acnaparus 10,30 14,26 14,55 15,75 16,27 17,56
I'mytamun 12,82 16,09 16,41 17,76 18,34 19,80
Cepun 3,99 4,68 4,03 4,07 3,42 3,34
Iunun 1,42 1,89 1,64 1,67 1,39 1,40
AnaHuH 4,06 4,83 4,68 4,59 4,38 4,29
ApruHuH 4,56 5,91 4,87 5,31 5,08 491
Tuposun 3,86 4,89 3,92 4,34 3,79 3,71
Cymma 3aMeHUMbIX AMUHOKUCTIOM 41,01 52,55 50,1 53,49 52,67 55,01

%
CyMMa KPUTHUYECKUX aMUHOKHUCIIOT — TPEOHUH, METUOHUH, JIN3UH

B pe3yJIbTaTe MPOBEJACHHBIX UCCIIECAOBAHHUH ObLIO YCTAHOBJICHO, YTO Jy4Illee HAKOTUIEHUE aMHHOKHUCIIOT
B KIyOHSIX KapTodens JocTuraeTcs omarofapsi IpUMEHEHHUIO YKOJIOTM3UPOBAHHON TEXHOJIOTHU BO3/IE-
JbIBaHUS 0€3 UCIONB30BaHMS MECTHIIM/IOB, B OTIMYNE OT TPAJUIMOHHOH, T B KAYECTBE 3AIUTHI OT
BpeauTenei u 0oJe3Hel HCIOMB3YI0TCS XUMUYECKHE TTpenaparsl (Tadm. 3).

YcTaHoBIIEHO, UTO Y copTa JInes oCHOBHOE coJiepyKaHue HE3aMEHUMBIX aMUHOKHUCIIOT C MpUMEHe-
HHUEM 3KOJIOTM3UPOBAHHOM TEXHOJOTMH BBIpALIUBaHUs KapTodeins npesbicuiio Ha 3,3—45,1 % no cpas-
HEHHUIO C TPAAUITMOHHOHN. J{JIsT 3aMEHUMBIX aMHHOKHUCIIOT TOT MOKa3aTenab coctaBui 17,3-38,4 %.

st copra Parnena skonoru3npoBaHHas TEXHOJIOTHS BRIPAIIMBAHUS TaK)Ke CIIOCOOCTBOBAJIA MTOBHI-
IICHUIO COJICPIKAHUS B KIYOHSIX He3aMEHUMbIX aMUHOKUCIOT Ha 0,11-0,82 r/kr (5,8-10,7 %). OnHako
CyMMa KPUTHYECKUX aMHHOKHCIIOT oka3asack Ha 0,37 r/kr (5,7 %) HUKe, 4eM Mpu TPaJIUIHOHHON TeX-
HOJIOTHW BO3JICIBIBAHMS, TaK KaK COJepXKaHWEe TPEOHWHA M JIM3WHa ObLI0 HanmMeHbmuM. CyMMa 3a-
MEHUMBIX AMUHOKHCIIOT MPHU IKOJOTU3MPOBAHHON TEXHOJIOTUH MPEBBICUIIA COACPKAaHNE aMHUHOKHCIIOT
o TpanxunuoHHo# Ha 3,39 1/kT (6,8 %) m cocraBmia 53,49 r/kr. MckirodeHne COCTaBIseT CoAepKaHUe
aJaHWHA MPH BBIPAIIMBAHUM KapToQels M0 TPaAULHOHHONW TEXHOIOTUH, KOTOPOE MPEBBICHIIO COEP-
YKaHWE TI0 SKOJIIOTH3UpPOBaHHON Ha 2 %o.

He3ameHnMble aMUHOKHCIOTHI BajJWuH, METHOHUH, (heHUIAaHWH, U30JICHINH, JEHIUH U JTU3UH
y copra Ckap0 XapaKTepH30BAJIHCH JIYUYIINM HAKOIUIGHHEM IIPU 3KOJIOTH3MPOBAHHOW TEXHOJIOTHH
B cpeaHeM ot 2,6 o 15,2 %, yem npu TpanuunoHHoH. CyMMa He3aMEHUMBIX U KPUTHYECKUX aMUHO-
KHUCIIOT TaK)ke Obljia JTy4qIlel Mpy 3KOJIOTH3UPOBAHHON TEXHOJIOTHH.

Taxue 3aMeHMMbIE aMUHOKHUCIIOTHI, KaK CEpHH, aJJaHuH, ApTUHUH U THPO3UH, 32 ABYXJIETHUHN TIepu-
OJ1 TIPOBE/ICHHBIX UCCIICAOBAHUI JTyUIlle HAKATUTMBAIUCH ITPU TPATUIIMOHHON TEXHOJIOTHH.

IIo cymMMe BceX aMHHOKHCIOT BBIACIHIICA COpPT JIuiles, BBIPAIIEHHBIA 10 3KOJOTM3UPOBAHHOU
TeXHONOruH, — 89,56 T/KI, y 3TOro *e copTa camasi BBICOKas CyMMa HE3aMEHUMBIX aMUHOKHCIOT —
37,01 r/xr. Huskoe conepkanne He3aMEHIMBIX aMHHOKHUCIOT OTMedeHO y copta Ckapb (TpaauiinoHHas
TEXHOJIOTHS1).
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1. BeipanuBanue copToB KapTodess pa3IMuHbIX TPYI CHEIIOCTH 10 SKOJIOTU3UPOBAHHOW TEXHO-
JIOTUU Ha JIBYX MOYBEHHBIX PAa3HOCTAX (CPEIHECYTIMHUCTON U CyTecyaHo) o0ecreunsio popMupoBa-
HUE ypoxas KiyOHel Ha ypoBHe 25,3—32,7 u 30,0-33,8 T/ra COOTBETCTBEHHO. DKOJIOTU3UPOBAHHAS TEX-
HOJIOTHSI BBIpAIIMBAHUS KapTO(dess MPEeuMyIIeCTBEHHO YCTYIIIIA TPATUIIMOHHON MO YPOXKAaWHOCTH:
JUIsL CPEIHECYTIIMHUCTOM 1ouBbl — Ha 9,6 T/ra (24,6 %), miist cynecuaHoii noussl — Ha 13,4 1/ra (29,3 %).

2. AMWUHOKUCIIOTHBINA aHaIIN3 KapTo(des, BEIPAIIEHHOTO 10 YKOJIOTU3UPOBAHHON TEXHOIIOTHH, TI0-
Ka3bIBaCT TCHCHIIMIO YBEIMYCHHUS COACPIKAHMS aMHUHOKHUCIIOT B KJIYOHSX: MO0 CyMME HE3aMEHUMBIX
aMuHOKHUCIOT — Ha 5,0—10,7 %, cymMMe KpUTHYECKUX aMHUHOKHCIIOT (KpoMe copTa Parnena) — Ha 6,7-12,1 %,
CyMMe€ 3aMEHUMBIX aMUHOKHCITOT — 4,4-28,1 %.

3. PeHTabeNnbHOCTH MPH BBIPANIMBAHUH KapTOQEIs 110 3KOJIOTH3UPOBAHHOM TEXHOJIOTUH, Oaroaps
6onee BpicOKOiT ctomMocTH (Ha 50 %) AaHHOTO BUJA MPOIYKINH, MPEBHIIIIAeT PEHTA0ETHFHOCTH IO Tpa-
JIUIIMOHHOHN TEXHOJIOTUU C UCTIOJIb30BAHUEM XUMHYECKUX CPEJCTB 3alUThI B cpenHeM Ha 33 %.
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