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IIPOAYKTUBHOCTH KPAMBE ABUCCUHCKO¥ B 3ABUCUMOCTU
OT HEKOPHEBO¥ MOJIKOPMKI MUKPOYIOBPEHUSIMU
MAPKU U3Aarru

© 2024. T. 4. IIpaxosa', U. B. Onpun?
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2OI'EOY BO «Ilenzenckuii «I'AY»,

Ilensa, Poccuiickas Pedepauus

B cmamuve npedcmas.aenvt 0anHble no u3y4eHur 8AUAHUSA HEKOPHEBOIl 00pabomiu MuKpoyooopenusmu
mapxu Hzazpu na npodyxmusenocms kpamoe 6 ycaosusax aecocmenu Cpeonezo Ilosoaxncvs. Hccaedosanus
npogoouaucs 6 2021—2023 ee. na noaax OIBHY DHI] JIK OII Ilenzenckuic HUUCX. Obsexmom uc-
cAe008anuil cayxcuia Kyabmypa Kpambe aduccunckasn copm Jlemempa. B cpeonem 3a 2021—2023 200wt
ypoxcaiinocmy ceman kpambe cocmasuaa 1,86-2,05 m/2a. Bo éce 200bt usywenus npumenenue uzyuae-
MbIx mukpoydobpenuti Mzazpu cmumyauposaio npubasxy npodykmuenocmu kyavmypot na 0,07-0,19 m/
ea. Hauboaee 3¢hghexmusnvim 6v110 npumenenue yooopenuii Hzazpu @opc u HUzazpu Buma, komopsie cno-
cobcmeosaau noayHueHuro Hauboavuie2o ypoxcas ceman — 00 2,02 u 2,05 m/2a. Yeeauuenue npooyxmue-
Hocmu cocmasguao 0,16 u 0,19 m/2a omnocumenvno Konmpoavnozo éapuanma. Ilpumenenue uzynaemoix
MUKPOYOOOPeHULl CnocoOCMBO8AN0 YEEAUHEHUIO CO0ePICAHUs Macad, Komopoe cocmaguio 35,9-37,6%,
npu 34,9% e eapuanme 6e3 oopabomxu. Maxcumaavnas macauunocms (37,6%) ommeuena ¢ éapuanme c
npumenenuem npenapama Hzazpu Docghop, 20e npubaska cooepicanus mMacaa 0MHOCUMEAbHO KOHMPOAs
cocmasuaa 2,7%. B eapuanme ¢ o6pabomxoiti muxpoydoopenuem Hzazpu Buma cghpopmuposaauce nau-
boaee kpynuvie (8,95 2) u éviposnennsvie (84,0 %) cemena, u ommeueno Hauboavuiee 6 HUX codepicanue
npomeuna — 22,6%. Ilpumenenue npenapama Hzaepu A3om mMaxcumaibHo yeeauvusano npoueHm spy-
Koeoli kucaomot — 00 61,48%. Hcnoavsoeanue Hzazpu Docghopa cruxncaao ee Koaunecmeo 0o 59,74 %.
Obpabomka yooopenuem Hzazpu Dopc MaKcUMAAbHO YBEAUHUBAAA COOCPHCAHUE 0ACUHOBOI KUCAOMBL 00
14,33% npu 13,91% 6 konmpoae u chux3cara KoHuenHmpauuio aurnoeeol Kuciomot 00 8,31%. Doauap-
Has o6pabomka Muxkpoydobpenusamu u3 auneixu Hzazpu cnocoocmeosana nogvluieHuI0 npooyKmueHoCmu
Kpamoe u yayHuleHuo Ka4uecmeeHHbIX noKazameaell MacaoCeMsu.

Karoueenie caosa: xpambe abuccuHckast, MUKpoyaoopenust Mzarpu, yposkaiiHOCTh, MACIMYHOCTh, Ka-
YCCTBO CCMsH, )KI/IpHOKI/ICJ'IOTH]EJﬁ COCTaB.

B/laeoaapnocmu: NCCICA0BAaHMA BbBIIIOJIHCHBI B paMKaxX rOCYI[apCTBﬁHHOFO 3adaHUs MI/IHI/ICTCpCTBa
Hayku 1 Bbicirero oopasoBanuss @I'bHY ®HII JIK mo teme Noe FGSS-2022-0008. ABTOpHI Gnaromapsit
PCLHCH3CHTOB 3a OKCIICPTHYIO OICHKY CTATbU.

Jlaa uumupoeanus: Ipaxosa T.4., Ogpux W.B. [IpoayKTUBHOCTH Kpambe abKMCCUHCKOM ITPU UCIIOJIb-

30BaHMM MUKpoymoOpeHuii Mmapku M3zarpm. Texaudeckue KyJabpTypbl. HaydHBIN ceTbCKOXO03I1CTBEHHBIM
xypHai. 2024; 1(4):(33—41). DOI: 10.54016/SVITOK.2024.10.85.005
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PRODUCTIVITY OF CRAMBE ABYSSINICA DEPENDING ON FOLIAR NUTRITION
WITH THE MICRONUTRIENTS OF THE IZAGRI BRAND

© 2024. T. Ya. Prakhova', I. V. Odrin?

! Federal Research Center for Bast Fiber Crops,
Tver, Russian Federation

2FSBEFE HE «Penza State Agrarian University»,
Penza, Russian Federation

The article presents data on the study of the effect of foliar treatment with micro fertilizers of the Izagri
brand on the productivity of crambe in the forest-steppe conditions of the Middle Volga region. The research
was conducted in 2021-2023 in the fields of the Federal Research Center for Bast Fiber Crops of a separate
division of Penza Research Institute of Agriculture. The object of research was the crambe abyssinica variety
Demetra. On average, in 2021-2023, the yield of crambe seeds amounted to 1.86-2.05 tons per hectare. In
all years of study, the use of Izagri micronutrients stimulated an increase in crop productivity by 0.07-0.19
t/ha. The most effective was the use of Izagri Force and Izagri Vita. These fertilizers contributed to obtaining
the highest seed yield — up to 2.02 and 2.05 t/ha. The increase in productivity was 0.16 and 0.19 t/ha com-
pared to the control variant. The most effective was the use of Izagri Force and Izagri Vita fertilizers, which
contributed to obtaining the highest seed yield — up to 2.02 and 2.05 t/ha. The increase in productivity was
0.16 and 0.19 t/ha relative to the control option. The use of the studied micronutrients contributed to an
increase in oil content, which amounted to 35.9-37.6 %, with 34.9% in the untreated version. The maximum
oil content (37.6%) was noted in the variant with the use of Izagri Phosphorus, where the increase in oil con-
tent relative to the control was 2.7%. In the variant with micronutrient treatment, the largest (8.95 g) and
aligned (84.0%) seeds were formed, and the highest protein content was noted in them — 22.6%. The use of
Izagri Nitrogen maximized the percentage of erucic acid to 61.48%. The use of Isagri Phosphorus reduced
its amount to 59.74%. Treatment with Izagri Force fertilizer maximized the content of oleic acid to 14.33%
at 13.91% in the control and reduced the concentration of linoleic acid to 8.31%. Foliar treatment with
micronutrients from the brand Izagri contributed to an increase in the productivity of crambe and improved
the quality indicators of oilseeds.

Key words: crambe abyssinica, micronutrients Izagri, yield, oil content, seed quality, fatty acid compo-
sition.
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Beaenue. B rmocienHee BpeMs 3HAuM-
B TeJIbHBIIA UHTEPEC Y CEIbCKOXO3SICTBEH-
HbIX MPOM3BOJUTENICH BbI3bIBAECT HETpa-
TUIMOHHAs Macjau4yHasl KyJaeTypa — KpambOe
abMCCUHCKAsl, KaK 10 9KOHOMUYECKUM, TaK U
110 arpOHOMMYECKHUM MOKa3aTesIM, B KaueCTBe
aJBTEPHATUBbBI  TPAAULIMOHHBIM MACIUYHBIM
Kyaerypam [10, 16].
LlenHOCTH KpaMOe, KaK KYJbTYpbI, OIIpeac-
JIieTcsl B TIEpBYIO OuYepelb €e CEMEHHOU Mpo-
JTYKTUBHOCTBIO (10 2,5 T/ra), BaJoOBBIM COOPOM

TEXHUYECKUE KYJIBTYPDBI « TOM 4 ¢ Nel « 2024

pactuteabHoro Macia (mo 0,7 T/ra) 1 MHOTOLIE-
JIeBBIM ucnojib3oBaHueM [11, 19].

B HeoOpylIeHHBIX TJIoAaX M ceMeHaX KpaM-
0e comepxkutcs coorBeTcTBeHHO 30,0-35,0% 1
41,0-46,0% cnaGosbichixatoliero macia [7, 18].
Macno kpam0e oTIM4YaeTcsl BBLICOKMM COAepKa-
HUEM 3pYKOBOiI1 KUCIOTH (10 60,0% 1 BHIIIIE).
KoHueHTpalus OJISMHOBOM KUCJIOThI COCTaB-
nsger 13,0-16,0%, nunonesoir — 8,0-14,0%,
nHoJeHoBoi — 8,0-10,0% [5, 20]. K Tomy ke,
Kpam0Oe o0agaeT BbICOKOW aHTMOKCUAAHTHOM

TECHNICAL CROPS « VOLUME 4 « Nel « 2024



AKTMBHOCTBIO, TaK KaK B €€ CEMEHAX COIEPKUT-
Csl JTOCTAaTOYHO OOJIbIIOE KOJIWYECTBO acKop-
ounoBoit kuciothl (0,36%) ¥ KapOTUHOWIOB
(11,52%) 14].

bnarogapsi cBouMM cBOICTBaM KpaMOOBOe
Macji0 MMEET IIMPOKMUIA JMAIa3oH MCIIOJb30-
BaHMSsI, HallpMMeEp, B XMUMUUYECKON U Tepepa-
OaTbIBaIlLEel MPOMBILIJIEHHOCTU, B MEIULIMHE
(obsagaeT MPOTHMBOBOCHAIUTEIbHBIMU, TOHM-
3UPYIOIIMMM, TUTATEIbHBIMM CBOMCTBAMU),
napgomMepum (BXOAUT B COCTaB MbLia, YBIaX-
HSIIOLIMX U MATATEJIbHBIX KPEMOB), a TAaKXKe MPU
MU3TOTOBJIEHUU TPAAULIMOHHBIX KOCMETUYECKUX
cpencts [12, 13, 14].

3a cyeT HM3KOro MOJHOrO YMuCJia Macjio
KpaMOe, B OCHOBHOM 3a pyO0exKoM, UCHOJIb3YeT-
Csl B MUILEBOM MPOMBILIJIEHHOCT! MPU TIPOU3-
BOJICTBE MAallOHE30B, MaprapyuHa U B KOHIUTEP-
cKoit orpaciu [12, 15].

Kpome s3TOro, cerogHs Kak B MHOCTpaH-
HbBIX [16, 19], TaK ¥ B OTEYECTBEHHBIX CTAThsIX
[1, 2] mpeacraBiaeHbl MCCIeNOBaHMS, IOKa-
3bIBAIOIIME, YTO KpamMOe MpeacTaBisieT coOo
MEePCIEeKTUBHbIM MUCTOUHUK JISI TIPOU3BOJICTBA
OMOIU3ETBHOTO TOTLINBA.

C arpoHOMHUYECKOM TOUYKM 3peHUsi, KpaMbe
TAK>Ke BBI3bIBAECT OMPEACTICHHBIN arpO3KOJIOTH-
YEeCKMIA M SKOHOMUYECKUI MHTepec. Bo-mep-
BBIX, UCIIBITAHUSI KpaMOe B pa3IMYHbBIX PErHo-
Hax MOKa3aJiu €€ KaK HeIPUXOTJIMUBYIO, 3aCyX0-
YCTOMYMBYIO 1 TOJIEPAHTHYIO KYJBTYpPY K YCJIO-
BUSIM OKpyxKaroleit cpensl [6, 11, 15]. Bo-BTo-
PBIX, OHAa MOXET C YCIIEXOM MCHOJIb30BaThCS
Kak cuaepaibHas KyJbTypa, IPU 3TOM SIBJISIETCS
XOpOIIKUM (PUTOCAHUTAPOM [IJISI TIOUB U HMMEEeT
OMpeNeICHHYI0 (UTOPEMEAUALIMOHHYIO CITO-
cobHoctb [12, 17]. Ilpu aTOM, 1aHHas KYyJBTYy-
pa OTJMYAETCSl MaJlIo MOBPEXKIaeMOCTbIO Bpe-
TUTEISIMU U MOPAXaEMOCTbIO OOJIE3HSIMU, 4TO
MO3BOJISIET CYIIECTBEHHO 9KOHOMUTb Ha Cpeji-
CTBax 3alluuThl pactreHuit [10, 11].

OnHako, pasinyHble KIMMATUYECKUE OCO-
OEHHOCTU PETMOHOB BO3/IEJIbIBAHUS U HETOCTA-
TOYHasl U3YYEHHOCTb MPUEMOB TEXHOJOTUU He
CHOCOOCTBYIOT TIOJHOW peaau3aliui ypoxKam-
HBIX CBOMCTB KYJIBTYPHI.

CerogHsi, sl yBeJIWYEHUS MPOIYKTUBHO-
CTU KYJIBTYPHBIX PACTEHUM U UX aHTUCTPECCO-
BOIl YCTOMUMBOCTU K pPa3UYHbIM (haKTopam,
BC€ aKTUMBHEE HCIIOJIb3YIOTCSI MHHOBALIMOHHBIE
MOAXOMAbI, 0asupywIIuecss Ha MPUMEHEHUU
MMKPOBJIEMEHTHBIX YA00peHUI B pasinyHbIe
(as3bl pocTa ¥ pa3BUTHUS KYJbTYp [8].

TEXHUYECKUE KYJIBTYPDBI e TOM 4 ¢ Nel « 2024
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Yxe umeercs psil UCCAENOBaHUM 1O U3yye-
HUIO BIUSIHUSI MUKPOYIOOPEHUI HA OTIEIbHBIX
CeJIbCKOXO3SIMCTBEHHBIX KYJBTYpax, KOTOpPbIE
MOKa3bIBalOT, YTO Haubosiee 3(hEPEKTUBHBIMU
crocodaMu MpUMEHEHUsI MUKPO3JIEMEHTOB SIB-
JISIFOTCS KaK 00paboTKa CeMsIH, TaK MU HEKOpHE-
BbIE TIOJKOPMKM pacTeHMit [3].

OnHako, 1Mana3oH 3(p¢peKTUBHOCTU MUKPO-
yIOOPEHUI MOXET U3MEHSIThCSI B 3aBUCHMOCTHU
OT KJIMMATUYECKUX YCJIOBUM BO3MIEJIbIBAHUS
KYJBTYpHI. B ¢BS3M ¢ 3TUM, MOJEpHU3ALIMS JIe-
MEHTOB TE€XHOJIOTMH BO3/eJIbIBAaHUS KpamMOe Ha
OCHOBE NMPUMEHEHUSI MUKPOYIOOPEHUI SIBIISI-
€TCsI MEPCIEKTUBHBIM U aKTyaJbHbIM HaIpaB-
JICHUEM.

Lenblo MccnenoBaHuil SBISIIOCHh M3yYeHUE
BJIMSIHUSI HEKOPHEBOM 00pabOTKM Kpambe Mu-
KpoynoopeHussMU U3 TuHeiiku M3arpu Ha nmpo-
NYKTUBHOCTb KpamM0Oe aOMCCMHCKOM B YCIOBMSIX
necoctenu CpenHero IToBoKbs.

Metoauka ucciaenoBanuii. MccrnemoBanust
npoBoawian B 2021—2023 IT. Ha OMBITHOM TIOJIE
®I'bHY ®HII JIK OIT IMenzenckuit HUMCX.
OOBEKTOM HCCIeAOBaHUI SIBJISLUIaCh KpamoOe
abuccuHckas copt demerpa. ONbIT 3aKI0Ua-
csl B (hOJIMApHOU MOJAKOPMKE pacTEHUI KpaM-
0e MukpoynoopeHusimu M3arpu. Cxema onbita
BKJIo4asia 6 BapmanToB: 1. KoHTpoib (0e3 00-
pabotkn); 2. M3arpu Azot; 3. Uzarpu bop; 4.
Hzarpu Bura; 5. Uzarpu ®@ochop; 6. U3arpu
®opc. O0paboTKy mpoBoIMIM B (pady credlie-
BaHMSI KYJIBTYPbl PaHILIEBbIM OIPbICKMBATEIEM
u3 pacueta 1,0 j1/ra, pacxon padoueil XMIKoCT!
— 10 /1.

Vno6penus M3arpu — 310 OobIIast TMHEKa
KMIKUX OpPraHOMHMHEpPAJbHBIX MUKPOYI00pe-
HUI C pa3JIMYHbIM COOTHOIIIEHUEM MUWHEpPaJb-
HBIX 3JIEMEHTOB B BOJOPACTBOPUMOIT dopme
U1 00pabOTKM CeMSH Tiepel MOCEBOM U JIM-
CTOBOI TTOAKOPMKHM pacteHuii. Mzarpu @opc —
JIBYXKOMITOHEHTHOE XUJKOe ya00peHue (pocT
U MUTaHWE) C BBICOKUMM COAepXKaHMWEeM MUTa-
TeJbHbIX 3JIeMeHTOB (10 400 r/m). M3arpu Buta
— JKUIKOE KOMILUIEKCHOe YHIoOpeHue, couep-
Kallee Hauboisiee cOalaHCUPOBAHHBIM COCTaB
MukpossemeHToB (N-3,2%, Zn-2,51%, Cu-
1,92%, Mn-0,37%, Mo-0,22%, B-0,16%, Fe-
0,40%, Co-0,11%, K,0-0,06%, MgO-2,28%,
SO,-9,34%). Wsarpm A30T — BBIYCKAETCA B
(opMe cycneH3uu ¢ BBICOKMM COAEpKaHUEM
azota (41,1%), DOIOJTHUTEIBHO B COCTaB IIpe-
rnapaTta BKJIIOYEHbI MUKPO- U MaKpO3JEMEHThI
(K,0-4,11%, P,0.-2,47%, SO,-2,33%, MgO-
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0,48%, Zn-0,27%, Cu-0,14%, Mo-0,07%, Fe-
0,04%, B-0,03%, Mn-0,02%, Se-0,03%). NU3a-
rpu Dochop — Kuakoe yaoOpeHne ¢ BBICOKOI
KoHUeHTpauueil dpocdopa (27,7%) n MUKpPO3-
nemenToB (N-9,7%, K 0-6,8%, Mg0-0,27%,
S03-0,53%, Zn-0,40%, Cu-0,13%, Mo-0,08%,
Fe-0,16%, B-0,23%, Mn-0,08%). WU3arpu Bop
— YHUBEpCaJbHOE XHUIKOE OpraHOMMWHEpaJb-
HOe y100peHUe C BLICOKMM CoepKaHueM Oopa
(12,32%), azora (N-5,5%), cepbl, paCTBOPUMOIA
B Boze (SO,-5,2%) 1 MUHUMAJILHLIM COZIEpPXKa-
HueM MoaubaeHa (Mo-1,0%).

IToceB kpaMbe MpoOBOAMJIM B PAaHHUM CPOK
(1 nexama Mast) psiIOBBIM CITOCOOOM C HOPMOM
BbICEBA 2,5 MJIH BCXOXUX ceMsiH/ra. [lnomanb
ONBITHOM AeNsIHKK — 10 M2, IOBTOPHOCTh TPEX-
KpaTHasi. YoopKa MpOBOJAMIACH MPSIMbIM CITO-
coO0oM B (pa3y IOJIHOM CIIEeJIOCTU KYJILTYPbI Ce-
JIeKUMOHHBIM KombaitHom CAMITO-130.

[TouBa OMBITHOIO yyacTKa — YEpPHO3EM BbI-
IIEJIOYECHHBIA CPEIHEMOIIHBIN CpeaHETyMYC-
HBII, coaepXaHWe TyMyca COCTaBIISIET B Cpeli-
HeM 6,25%, pHcoun — 5,3, KoMuecTBO JIErKor-
JIPOJIN3YeMOTro a30Ta B MOYBE cocTaBisieT 62,7
MTI/KT MOYBBI, AOCTymHOro ¢ocdopa — 129,6
MT/KT TTOYBBI 1 0OMeHHOro Kajus — 160,7 mr/Kr
MOYBHI.

YcnoBug 2021 roga xapakTepu30BaJIUCh Kak
sacyuuiuBble (I'TK cocraBun 0,90). Becero 3a
Mepuo Beretalyu Boinajgo 144,5 MM ocaakoB
MpU CpemaHecyTOuHbIX Temmneparypax 21,2 °C.

2,1

2,05

2,05

1,95

1,93

1,9

1,85

,YpOXanHocCTb, Tira

1,8

1,75

KoHTtpone W3arpu bop

W3arpu Bura
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BererauunoHHbIi nepuona KyasTypbl B 2022 rogy
MpOTEKaJl B YCIOBUSIX JOCTATOYHOTO YBJIAXKHE-
Husg (I'TK coctaBuia 1,29). 3a nmepuoa akTuB-
HOM BereTalMM KyJbTypbl Bblnajo 182,4 mm
OCaKOB MPU CPEIHECYTOUHBIX TeMIlepaTypax
Bosayxa 17,0 °C. B 2023 roay ycioBus B IepUOI
BereTaluu ObUIM HauOoJjiee OJaronpusTHbIMU
JUIS1 pa3BUTUS KpaMOe, TMAPOTePMUUYECKHUIA KO-
apdunmeHT coctaBui 1,02. Cymma BbIIaBIINX
OCaJKOB cocTaBmia 169,6 MM 1 TeMIIepaTypHBIit
ontumym gocturan 18,0 °C npu cpegHeMHO-
rosieTHUX gaHHbIX 172,1 MM 1 19,6 °C cooTBeT-
CTBEHHO.

3aKkjagKy OIBITOB, (EeHOJIOTUYEeCKHEe Ha-
OyrofeHMsI, y4eT ypoxkasi U aHaJIM3bl IIPOBOAIN
COIIaCHO METOAMYECKHUM peKOMeHaauusM [9].

OnpenesieHUe MacIUUYHOCTU CeMsH KpamOe
npoBoauan merogoM CokcieTra, XUPHOKUC-
JIOTHOTO COCTaBa — METOJIOM Ta30KMUIKOCTHOM
xpomaTorpacduu Ha xpomarorpade «Kpucramn
5000.1» cormacHo 'OCTy P 51483-99, nmporeu-
Ha — MeTonoM Kbebmans.

Pe3yabraTbl m ux o0cyxkneHne. Hecmorpst
Ha TO, YTO KpamMOe He TpeOoBaTeIbHas KyJabTypa
K YCJIOBUSIM BO3JE/IbIBAHUS, TEM HE MEHee OHa
MOJIOKUTEJIbHO OT3bIBAe€TCSl HAa MNPUMEHEHME
MukpoynoopeHuii. B cpenHem 3a 2021-2023
roapl ypoxaiHOCTh Kpambe coctaBuia 1,86-
2,05 1/ra, npu QonuapHoii 06pabOTKe pacTe-
HUl npenapatamu M3arpu HaOiromanach TeH-
JIeHLs ee yBeaudeHus (puc. 1).

HCPys - 0,12

2,02

1,99

1,95

WU3arpu
®ocdop

U3arpu®opc MUzarpu Asor

Pucynok 1. Ypoxcaiinocms kpambe 6 3aeucumocmu om goauapHoeo npumeHenuss MUKpoyooopeHul
(2021-2023 ée.)
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Hau6onee sdpdekTuBHBIM OBLIO TPUMEHE-
Hue ynoopenuit M3arpu @opc u M3zarpu Bura,
KOTOpPBIE CITOCOOCTBOBAIM MOJIYYEHUIO ypoxKast
Ha ypoBHe 2,02 1 2,05 T/ra COOTBETCTBEHHO.
VYBenuuyeHue TMPOAYKTUBHOCTU CEMSIH TIpU MX
ncnob3oBaHuM coctaBuiio 0,16 u 0,19 t/ra ot-
HOCHUTEJIbHO KOHTPOJBLHOIO BapyaHTa.

IIpumenenue M3arpu A3oTa Takxke Crocoo-
CTBOBAJIO HECYIIECTBEHHOU IpubaBKe ypoxKasi
Ha 0,13 T/ra, 4TO HaXOAUJIOCH B MpeAeaax Hau-

Wsarpu Asor SR
Uzarpu ®opc
WUzarpu ®ocdop
Usarpu Buta
WUzarpu Bop

KoHTponb

MEHBbIIIEH CcyllleCTBeHHOM pa3Hulbl. [1pu oOpa-
0oTKe ceMsiH MukpoynoopeHusimu Mzarpu bop
u Uzarpu ®ochop oTMeyanoch CTaTUCTUYECKU
HE3HAUYMTEILHOE YBEJIMYEHNE YPOKANHOCTH Ce-
mstH Ha 0,07 u 0,09 1/ra npu HCPO,5 =0,12 1/ra.
Bce usyuyaemble npemnaparbl CIOCOOCTBOBA-
JIN CYIIECTBEHHOMY YBEJIMUCHUIO COIEPKAHUS
XKMpa B ceMeHax Kpambe, KOTopoe, B CpeIHEM
3a 2021—2023 roasl, coctaBuio 35,9-37,6% npu
34,9 % B BapuaHTe 6e3 06paboTKM (puc. 2).

R 36,8 HCPys - 1,25

R

35,5 36
MacauuHocts, %

36,5 37 37,5 38

Pucynok 2. Codepocanue scupa 6 cemenax kpambe 6 3asucumocmu om HekopHeegoil oopabomku (2021—2023 ee.)

HMckioueHne cocTaBuil BapuaHT ¢ (posu-
apHoil obpaboTkoii nmpenaparom M3zarpu bop,
IJle MaCJIMYHOCTD cocTaBuia 35,9% w Hecylle-
cTtBeHHO (Bcero Ha 1,0%) mpeBbIliana JaHHbBIE
MoKa3aTe/iu B KOHTPOJIbHOM BapuaHTe.

Haub6onee a¢pdpexkTuBHO Ha Ipoliecc Maciao-
HaKOILIEHUSI BJMsJIa HEKOpHeBasl MOJAKOPMKa
npenaparamu Mzarpu @ochop un M3arpu A3or.
B BapuaHTax ¢ mpuMeHeHUEM JaHHBIX MUKPO-
yIoOpeHnii oTMeueHa MaKCHUMaJibHasl Macjiany-
HOCTb ceMstH (36,8 u 37,6%), 4To OBUIO CyIe-
CTBEHHO BBIIIE OTHOCUTEIBHO KOHTPOJISI COOT-
BercTBeHHO Ha 1,9 1 2,7%.

CrenyeT OTMETUTh, UYTO HECMOTPSI Ha TO, YTO
Mzarpu Buta u WMzarpu @opc cyiiecTBEHHO

TEXHUYECKUE KYJIBTYPDBI e TOM 4 ¢ Nel « 2024

YBEJMUMBAJIM YPOXKAMHOCTh KpaMbe, OJHaKO
Ha HaKOIUICHUE JIMITMIAOB BJIUSJIM B MEHbIIEH
crenneHu. [lpu uX MCHONB30BaHUM COAEpKa-
HHUE Macjia B ceMeHax Kpambe coctaBwio 36,4
u 36,5%, uro Ha 0,3-1,2% ObLIO HUXE TIPEIbI-
JYIIIMX BapMaHTOB, HO CYIIECTBEHHO YBEJUUM-
BaJIOCh OTHOCUTEILHO KOHTPOJIbHOTO BaprMaHTa
Ha 1,51 1,6% npu HCP ;= 1,25%.

st oueHKU 3(pHEKTUBHOCTU MTPUMEHEHUS
Pa3JIMYHBIX BUIOB MUKPOYIOOpPEHUI OOJIbIIOE
3HaYEHUE MMEeT TakKXKe M KAuyeCcTBO ITOJydyeH-
HOI MpOAYyKUMHU, OOHUM M3 OCHOBHBIX IOKa-
3aTesiell KOTOPOro SIBJISIETCSl CoAepKaHue Mpo-
TeuHa, KOTOpOe B CeMeHax KpaMOe COCTaBJISLIO
21,4-22,6% (tabmn. 1).
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Taomuna 1 — IToka3arean KauecTBa cemsH Kpamoe (2021—2023 rr.)

Bapuanr Conepxanne Macca 1000 ce- BripoBHEHHOCTD, % Hartypa, r/a
nporteuHa, % MSIH, T
KonTtpomnb 21,4 8,23 78,3 320,8
Hszarpu bop 21,6 7,87 79,1 356,4
W3zarpu Buta 22,6 8,35 85,5 314,5
Hzarpu ®ocdop 20,2 7,95 83,5 3441
W3zarpu Azor 20,9 8,95 84,0 317,4
H3zarpu ®@opc 21,5 8,05 80,5 331,6
HCP,. 0,93 0,11 1,50 9,17

31ech NMpUMMEHEHME M3ydyaeMbIX Mpenapa-
TOB HE MPUBOAUIO K YBEJIMUYESHUIO TPOLICHTA
OeJsika, a 1axe Hao00pOT, K HEKOTOPOMY CHU-
JKEHHUIO JaHHOTO IoKaszaressd. 3a MCKIIoue-
HUEM BapuaHTa C Hucloab3oBaHuem WM3zarpu
Buta, rie oTMe4yeHO MaKCHUMajlbHOE COJEp-
xaHue mnpotenHa (22,6%), 4TO MPEBBICUIO
KOHTpOJIb Ha 1,5%.

IMpumenenune M3arpu ®opca u M3arpu bopa
MPAKTUYECKU HE BJIMSIIO HA HAKOILJIEHUE MPO-
TeMHa, CoJAepKaHUe KOTOPOTO ObLJIO Ha YPOBHE
KOHTpOJII 1 coctaBuiio 21,5 n 21,6%, cooTBeT-
CTBEHHO. JIMCTOBBIE TOAKOPMKHM TpenapaTaMu
H3zarpu Azot u M3arpu ®ocdop cHUXKAIU KO-
muectBo 6enka 1o 20,9 1 20,2% oTHOCUTETBHO
BapuaHTa 6e3 00paboTKMU.

Macca 1000 cemsaH kpam0be BapbHpoOBasia
ot 7,87 no 8,95 r. HanGonee kpyrHbie cemMeHa
c(OpPMUPOBAIMCH B BApMaHTE C MMPUMEHEHUEM
npemnapatoB U3arpu Azort u M3arpu Buta, mac-
ca 1000 cemsaH 3mech coctaBuaa 8,95 u 8,35 1.
B BapuanTe ¢ BHeceHuem M3zarpu ®opc Macca
1000 cemsiH O6bLIa HECKOJILKO HUXKE U COCTaBUJIA
8,05 1, UTO He CYIIECTBEHHO IMPEBbIIIAIO JaH-
HBII TTOKa3aTeb B KOHTPOJIE.

MunuManbHble 3HaueHUs Macchl 1000 ce-
MSIH y KpamM0Oe OTMeUeHbl B BApMAHTE C HEKOP-
HEeBOM MoakopMKoii npenaparamu Mzarpu bop
u Uzarpu ®ocdop, KoTopsie cocTaBuau 7,95 u

TEXHUYECKUE KYJIBTYPDBI « TOM 4 ¢ Nel « 2024

7,87 1. U3BeCTHO, UYTO KPYMTHOCTh CEMSIH B OIlpe-
JEJICHHOM CTETNeHU BIMSIET Ha HaATypy, T.e. YeM
MeJibue CeMeHa, TeM BhIle HaTypa, I03TOMY Ha
JAaHHBIX BapuaHTax Oblla OTMeuYeHa HaubOoJiee
BbICOKas HaTypa ceMsH (356,4 u 344,1 v/m1). D10
TOBOPUT O TOM, YTO CEMEHa B JaHHBIX BapUaH-
TaX XOPOIIO BBIMOJHEHBI U MMEIOT MEHbIIIee
KOJIMYECTBO II00BBIX 000109€eK (J1y3run). Hau-
MEHBIIIMI MoKa3aTeIb HAaTypbl OTMEUEH B Bapu-
aHTax C MCMOJIb30BaHUEM IipernaparoB M3arpu
Bura (314,5 r/a1) u U3arpu Azot (317,4 r/n).

BbIpOBHEHHOCTh CeMsIH KpaMOe BapbUpOBa-
na B npenenax 78,3-85,5%. Haubonee BbIpOB-
HEHHBbIE ceMeHa c(popMUPOBAINCH B BApUaHTaX
C JIMCTOBBIM MPUMEHEHUEM MUKPOYHA0OpeHuit
Wzarpu Bura u M3zarpu Azor — 85,5% u 84,0%.
HaumeHee BbIpOBHEHHBIE CEMEHA OTMEYEHbI B
BapuaHTax ¢ MOAKOPMKOI mpenapaTtoM M3arpu
Bbop (79,1%) n U3arpu Popc (80,5%).

HexopHeBass TmoakopMKa YIOOpeHUSIMU
Mzarpu B paznuyHOii CTENMEHU OKaszaja BIvs-
HUE Ha XUPHOKUCIOTHBIN COCTaB MACIOCEMSIH.
Hanpumep, obpabotka mpenapatamu M3zarpu
Bop u Uzarpu ®opc MakcMMaabHO YBeJIMUMBa-
Jla coiepKaHUe OJISMHOBOM KUCIIOTHI 10 14,23
u 14,33% npu 13,91% B KOoHTpOJE. A MIpUMe-
HeHne M3arpu Pocdopa cCHIKAIO KOHIIEHTpa-
LIMI0 JAHHOM KUCJIOTHI 10 MUHUMYMa — 13,30%
(Tabu. 2).
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Taomma 2 — 2KupHOKHCJIOTHBI COCTaB MACJI0CEMSH KpaMOe NpH JIMCTOBOJ MOAKOPMKe, %
(2021-2023rr.)

®
< = o o
S = 3 3 & = 5
an) o 2] 2a] ©) o S
Ba E = “'o_': 2 E o S
pUaHT = = 5 ) S
o ~ = ) =y
= < ) e S a 2
2 | E S| 2 EE|S
= O = M
KoHTpoJib 1,26 0,52 13,91 8,86 7,00 1,90 60,74
Uzarpu bop 1,18 0,51 14,23 8,36 6,88 1,74 61,16
Wzarpu ®opc 1,23 0,51 14,33 8,31 6,98 1,95 60,96
Wzarpu Buta 1,29 0,53 13,64 9,09 7,25 1,79 60,26
Uszarpu @ocop 1,37 0,57 13,30 9,46 7,48 1,92 59,74
Hszarpu Azor 1,14 0,51 13,97 8,70 6,84 1,76 61,48

IIpu »TOM 00OpaboTKa pacTeHUid TMOCaed-
HUM MaKCUMAaJIbHO YBeJIWYMBaJa KOJUYECTBO
MOJIMHEHACHIIIEHHOW JTMHOJIEBOU KHUCJIOTHI 10
9,46%, a ipy UCIIOJB30BaHUU Tiperapara M3-
arpu Dopc KOHILIEHTpalMsl €€ CHUXKajlach 10
8,31% OTHOCUTEJILHO APYIMX BapUaHTOB, I/E
YPOBEHb JIMHOJIEBOI KHCJIOTHI BapbUMpOBaJl B
npenenax 8,36-9,09%.

I[Ipumenenue npenapatoB Mzarpu bop u
M3zarpu A30T MakCUMAaJbHO YBEJIMYMBAJIO TIPO-
LIEHT 3PYKOBOI KUCIOTEI — 10 61,16 1 61,48%.
HanmeHblllee KOJIMUYECTBO 3PYKOBOM KMCIOTHI
OTMEUEHO B BapMaHTE C MCIIOJb30BAHUEM MU-
Kpoynoopenuss Mzarpu ®ocdop, KoTopoe co-
crtaBujio 59,74% w ObUIO HUXKE MOKa3aTeslsl B
koHTposie Ha 1,0%.

ConepxxaHue HaCBIIIEHHBIX KUCJIOT Cylle-
CTBEHHO HE MCHSIJIOCh M COCTaBUWJIO: IaJIbMU-
tuHOBOM — 1,14-1,29% wu creapuHoBoit 0,51-
0,57%. KomudecTBO JIMHOJIEHOBON KUCJIOTHI
BapbupoBaio oT 6,84% B BapuanTe ¢ M3arpu
AzoroM 10 7,48 % B Bapuante ¢ M3arpu @ocdo-
poM, 3iiko3eHoBoil — oT 1,74% (M3arpu bop)
10 1,95% (M3arpu ®opc).

Tak, MOXXHO cKa3aTb, YTO TIPU MCIOJIb30Ba-
HUU MUKPOYAOOPEHUI MOXHO B TOW WJIM MHOM
CTETICHU PEryJIMPOBaTh COCTAB XXUPHBIX KUCIIOT
B MacJ0CceMeHaxX KpamOe aOMCCUHCKOM.
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BoiBoapl. Takum o0pa3oMm, HeKOpHeBas
o0paboTka pacTeHM Kpambe aOUCCUHCKOI
MUKpOyaoOpeHUus MU Mapku M3zarpu BausieT
Ha MPOAYKTUBHOCTh U KAauye€CTBEHHBIC IMOKa-
3aTe/iu CeMsH KpaMbOe aduccuHckoi. Han6o-
nee apdekTuBHBIMU sIBIsSLIUCH M3arpu Bura
u Mzarpu @opc, npuMeHeHUe KOTOPBIX IO-
3BOJIMJIO MOJYYUTh 3HAUUTEIbHYIO NMPUOaBKY
ypoxkas Kpam6e Ha yposHe 0,16-0,19 T/ra oTHO-
CUTEJIbHO KOHTPOJbHOTO BapMaHTa. Ypoxai-
HOCTh Ha JaHHBIX BapMaHTax coctaBuiaa 2,02
u 2,05 t/ra npu macauuHoctu 36,4 u 36,5%.
B BapuaHTe ¢ 00pabOTKOII MUKPOYIOOPEHMU-
em Mzarpu Buta cdhopmupoBanncey HanboJee
KPYIIHbIE M BBIPOBHEHHbIE CEMEHa, TJe Mac-
ca 1000 cemsaH coctaBuia 8,95 r u oTMEUeHO
HauOoJibllIee B HUX COAepXKaHUEe MPOTeuHa —
22,6%.

Takke MOXHO cKa3aTb, YTO JIMCTOBas MO[I-
KOpPMKa MUKPOYA0OPEHUSIMU MOXKET BbICTYyATh
B KQUeCTBE MpUEMa PEryJIMPOBAHMSI XKUPHOKKC-
JIOTHOTO cocTaBa MacjoceMsiH Kkpambe. [Tpume-
HeHue mpemnapaTta M3arpu A30T MaKCMMaJIbHO
YBEJMYMBAJIO MPOLIEHT 9PYKOBOM KUCIOThI — 10
61,48%, a Wcnosb30BaHME MUKPOYIOOPEHUS

Hzarpu Pochop CHMXKATO ee KOJIUYECTBO M0
59,74%.
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Jlen-gonrynen copt YHVIBEPCAJI

BricokonpopykTuBHbIi copT. Cpennecnensiit (78-83 mHs), romy6o1BeTKo-
BbII1. BbicoTa pacTeHns — 86 cM. YpoxXaitHOCTb BOJIOKHA — 27,6 11/ra, TbHOCe-
MsiH - 7,3 n/ra. ComepxaHne BOTOKHA B CT€OMSIX — 25,8%, BBIXOJ A/ITHHOTO
BOJIOKHA — 22,6%. BpIcOKOyCTOIUMB K pKaBuMHe, Py3apro3HOMY yBSJaHNIO
U TIOJIETaHUIO.

Konomnnsa nocesnas copt JIIOJMIJIA

BBICOKOIIPORYKTUBHBIN COPT. [IBYyCTOpOHHETO (IIpeMYIeCTBEHHO 3€/IeHII0-
BOT'0) HallpaBjIeHs UCIIoNb3oBaHus. [lepron Beretary — 118-125 gueri. Bor-
coTa pacteHuit BapbupyeT oT 220 1o 270 cM (BBICOKOPOC/IBIE), TEXHUYECKas
mnvHa cTe6mst — oT 177 1o 215 cM. XapakTepuayeTcsi BBICOKOI YPOXKaiTHOCTBIO
cre6eit (12,3 t/ra) u cemsH (1,05 1/ra). Cofep>kaHme Maciaa B CeMeHax JOCTHU-
raet 30,0%. Conep>aHue BOJIOKHa B cTeO/s1X — 607ee 30%, BBIXOJ, JUIMHHOTO
BOJIOKHA — 6071ee 21%. CopT cabo nmopakaetcst 60/1e3HAMM Y BPeJUTESIMU.

ITmennna aposaa copt APXAT

BricokonpopyKkTusHbI copT. CpefiHecnenblil. BeretalnoHHblil mepuoy —
90 pgHeit. BoicoTa pactenus — 88,5 cM. YCTOMYMBOCTD K IOJIETAHUIO — BbI-
cokas. O6mafaeT BBICOKOJ YCTOMYMBOCTBIO K MOPAKEHUIO pacTeHUit 6y-
POJL pXKaBUMHOI M MYYHUCTOI pocoit. XebomeKkapHble KauecTBa 3epHa Ha
YPOBHE LIEHHOI MIIEHNIIBI.

Topunna 6enas copt TIOLI VIS

BricokonponyKTuBHBIA cOpT. PaHHECIIENbIIL.

Beretanmonnslit nepuon — 90-95 gHeit. BeicoTa pactenuit — go 1,12 m.
YpoxaitHocTb ceMsaH — 11-13,5 n/ra, 3enenon maccel — 250 m/ra. Mac-
AMYHOCTh —20,5-20,7%. YcTOol4uB K 3acyxe, OCBHIIIAHUIO M IIOJIETAHUIO.
Cnabo mopakaeTcsi KpeCTOLBETHBIMY OIOUIKaMMI M He MOopakaeTcs 60-
JIE3HSAMMU.

Max macnanbii copt JKEMYYT

CopT mpegHasHayeH A MCIOAb30BaHNMA HAa MacjoO U CeMeHa B MUIIEBOM
Y KOHAMTEPCKOI MPOMBIIUIEHHOCT!. DTO HEPBBIt COPT ¢ 6eoi OKpacKoit
ceMaH. CpepHaA ypoXaliHOCTb ceMAH — 1,51 T/ra. CopepkaHue >Xupa —
49,41%. BereTaumoHHbII Iepyoy, cocTapyseT 99 pHeir. OTanyaercs 6onee
HU3KUM COJep>KaHMeM HapKOTUYECKM aKTMBHBIX a/IKaJIOU/IOB B PACTEHNN,
B cpegHeM 0,228%.

Knesep myrosoii copr IIOYMMHKOBEI]

JBYYKOCHBIVI AUIUIONAHBIN cOpT. PaHHecnenblil. BereTallMOHHBIN IIepUOT, —
90-95 mreit. BeicoTa pactenuit — 54-85 cM. YporKail 3e/IEHON MacChl —
To 640 1/Ta, yposkaitHOCTb ceMAH — 2,5-3,3 11/ra, cofiepKaHie CbIpOro Ipo-
TerHa — 17,2%, kneTdaTky — 22,6. YcToiuns K pysapuosy. ObecneynBaeT
2 TOJTHOLEHHBIX YKOCa Ha 3€/IEHYI0 MaCCYy.

Appec: 170041, Poccus, r. TBepb, Komcomomnbckuit mpocnekt, 17/56
Tenedon: 8 (4822) 41-61-10
E-mail: info@fnclk.ru

MamnHa cymunabHad g1 1bHOTpecThl MC-1

ITpepnasHaveHa A1 CyLIKM TIbHAHON TPECTHI Nepesi MANbHO-TPeNalbHbIMU
arperarammu Bcex Mapok. OTnam4aercd HalM4dyMeM BO3JYIIHOTO TEeNJIOTeHe-
paTopa, 4YTO UCK/II0YaeT HeOOXOAMMOCTD IPMMEHEHNA TapOBOIl KOTEIbHOIL.
[Torpebnser B 2 pa3a MeHbIe TEIIOBOI S9HEPTUY, YeM CYILIeCTBYOIIe Ma-
myuHbpl Mapku CKII, B 2 pasa MeHblle 3aHMMaeMas maomanb. Ilponssopu-
TeTbHOCTh — 10 800 Kr/4.

Msnka maboparopuas MJI-5

IIpegHasHavyeHa /i1 MPOMMHA IbHAHOM TPECThl ¥ COMIOMBI IbHA-JONTYHLA U JIbHA
MAaC/IMYHOTO C IIe/IbI0 TIOATOTOBKY UX K ONpefie/IeHNIO COflepyKaHMsA BOTIOKHA, Ty0a 1
npouHocTy. [Ipon3BoOAUTENIBHOCTD — KO 15 mpo6/4ac. YcTaHOB/IEHHAsT MOLIHOCTD —
0,5 kBt. Macca - 150 kr.

Appec: 170041, Poccus, . TBepb, Komcomonbckuit npocnekt, 17/56
Tenedon: 8 (4822) 41-61-10
E-mail: info@fnclk.ru





