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MHOJIE3HAS IOYBEHHAS ®AYHA
IIPU DKOJOTU3AIIMN TEXHOJIOT U BO3JAEJBIBAHUA
KOPMOBBIX KYJIBTYP
B YCJIOBUSIX SIPOCJIABCKOM OBJIACTH

acnupanm T.U. A¢panacvesa; k.c.-x.n., oouenm A.M. Tpyhanos
(@I'BOY BO Apocnasckaa I'CXA, Apocnasns, Poccus)

KaroueBnie ciioBa: JOXOCBBIC YCPBU, XUIIHBIC XKXYXKCIIUIILI, IMOJIC3HAA
IIOYBCHHAasA (bayHa, TEXHOJIOTHU BO3ACJIBIBAHUSA, SKOJIOrU3alus, opranHn4c-
CKas CUCTEMA 3EMIICACIINA.

B nccnenoBanmsix B mosieBoM ombiTe B 2019 romy ycTaHOBICHO, UTO HaH-
OoJiee ONArONIPHUATHBIC YCIOBHS JJISL TOXKIIEBBIX YEPBEH CO37aBaINCh O]
KyJIbTypaMu C HanOOJIBIITNM NEpUOaAOM BCIeTallU — MHOTOJICTHUMU Tpa-
BaMU U 03UMOM TpuTHKane. Cpeau MPUMEHIEMBIX CHCTEM MOJIOKHUTEIHLHO
CKa3aJIoCh MPUMEHEHHE OPraHUYeCKOW TEXHOJIOTHH, KOTOpas ToapazyMe-
Bajia IPUMEHEHHE TOIFKO OPraHNYECKUX yIOOpeHUH, a TaKkKe SKCTEHCHB-
HOH — 0e3 NMpUMEHEHUsT yIO0OpEeHH, BHECEHNE MUHEPAIBLHBIX yI00peHuit
1 MECTUIMUAOB B OCTAJIbHBLIX BapHaHTaX MPHUBEJIO K TCHACHINN CHUXCHUA
KOJIMYECTBA ITOJE3HBIX MOYBEHHBIX 0€CI03BOHOYHBIX. IIOBBIIIEHHUIO KOJIH-
YECTBA XUIIHBIX JKYXKEJHUI IIPU OTCYTCTBUU MUHEPAIbHBIX YIOOpeHUN U
MECTUIU/IOB B AKCTEHCUBHOM M OpraHWYECKOW CHCTEMaX CIocOOCTBOBa-
JI0 BEIpAlIMBaHNE OJHOJIETHUX W MHOTOJIETHUX TPaB, a TaKXKe KyKypy3bl,
a TIpH BBIPAIIUBAHUH 3€PHOBBIX KYJBTYp (SUMEHS W O3UMOW TPUTHKAIIE)
OoJIbIIIEMY PACIPOCTPAHEHHIO XKY)KEJIHI[ CITOCOOCTBOBAIH TEXHOJOTHH C
IMPUMEHCHUCM CPCACTB XUMU3AIIUU.

B nenom, skonoru3ainusi TEXHOJIOTUI BO3/ICIIBIBAHNUS KOPMOBBIX KYJb-
TYp TIOJIOKUTEIIEHO CKa3bIBACTCS Ha PaCIpOCTPAHEHWH M3YYCHHBIX TPE-
CTaBUTeNEH MeJOOMOHTOB — MOXIEBBIX YEPBAX W XHUIIHBIX KYKEITHUIaX,
YTO WMeEEeT Ba)XKHOE 3HAaUY€HWE NpHW OOOCHOBAHWU HCIOJIB30BAHHUS TAKMX
TEXHOJIOTHH B yCIOBUsX SIpocnaBckoii o0macTu.

USEFUL SOIL FAUNA IN ECOLOGIZATION
OF FORAGE CROPS PRODUCTION IN CONDITIONS
OF YAROSLAYV REGION

Postgraduate student T.1. Afanasieva;
Candidate of Agricultural Sciences, Docent A.M. Trufanov
(FSBEI HE Yaroslavl SAA, Yaroslavl, Russia)

Keywords: earthworms, ground beetles, useful soil fauna, cultivation
technologies, ecologization, organic farming system.
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Field research in 2019 found that the most favorable conditions for
earthworms were created under crops with the longest growing season —
perennial grasses and winter triticale. Among the systems used, the use of
organic technology had a positive effect, which implied the use of only
organic fertilizers, as well as extensive — without the use of fertilizers, the
applying of mineral fertilizers and pesticides in other technologies led to
a decrease in the number of useful soil invertebrates. The increase in the
number of predatory ground beetles in the absence of mineral fertilizers
and pesticides in extensive and organic systems was facilitated by the
cultivation of annual and perennial grasses, as well as corn, and when
growing crops (barley and winter triticale), the spread of ground beetles
was facilitated by a technology using chemical means.

In general, the ecologization of forage crop cultivation technologies
has a positive effect on the distribution of the studied representatives
of pedobionts — earthworms and predatory ground beetles, which is
important in justifying the use of such technologies in the conditions of
the Yaroslavl region.

buorneHo3p1, KaKk eCTECTBEHHBIE, TAK M OKYJIBTypEHHBIE XapaKTepu3y-
IOTCS OTIPE/ICTICHHBIMH KaueCTBEHHBIMH M KOJIMYECTBEHHBIMHE ITOKA3aTelsI-
MU TTIOYBOOOUTAIOMNX 0€CI03BOHOUHEIX [1].

OHU ABJISIFOTCS BAXKHOM COCTABIISIOIIEH OMONIOrnyeckoro akropa mo-
4yBoOOpazoBaHusl. [louBeHHBIE OPraHU3MBl YYaCTBYIOT B KPyrOBOpOTE IH-
TaTeJIbHBIX BELIECTB, B U3BMEHEHUH (PU3UUECKON CTPYKTYPHI IOYB U BOJHO-
r0 peXHnMa, CIOCOOCTBYIOT IPPEKTUBHOMY MOCTYIUIEHUIO MHTATEIbHBIX
BEIIECTB B PACTEHMUsI, a TAKXKe MOJAEPKUBAIOT YCTOWYHBOCTh PACTCHUN K
HEOIaronpUATHBIM OMOTHYESCKUM U abMoTHYecknM ¢akropam [2]. Benmka
POJIb MOYBEHHBIX OECIIO3BOHOYHBIX B 'yMycooOpa3oBanuu [3].

Kpowme Toro, 6marogaps BBICOKOMY SKOJIOTHYECKOMY U BUAOBOMY Pa3HO-
00pa3mio, TECHOI CBSI3H C TOYBOM, TOUYBEHHBIE )KUBOTHBIC SIBIISIOTCS BECbMa
WHPOPMATUBHBIMU HHANKATOPAMH U3MEHEHUH OKpYXKarotiei cpensl [4].

HMenHO MOATOMY aKTHBH3aLUs OMOIOTHMYECKHAX MPOIECCOB, CIIOCO0-
CTBYIOLINX MOBBIIICHUIO O0IIEH YCTONYNBOCTH arpo(UTOLEHO30B, aKTHB-
HO MCIIOJIb3YETCSI B 9KOJIOTHYECKH HAIPABIEHHBIX CUCTEMAaX 3eMJIeIEIHs, B
TOM YHUCJIE B OPTAaHUYECKUX TEXHOIOTHSX [5].

[Ipu opraHnyeCcKOM CENBCKOXO35IICTBEHHOM IPOM3BOJICTBE 3HAYUTENb-
HO TIOBBINIAETCS] OMOJIOTHYECKass aKTHBHOCTh MUKPOOPTaHU3MOB, YHCIICH-
HOCTB ¥ OMOpa3zHooOpas3ue nenoOnoHTOB [6].

B cBsI31 ¢ 3TUM aKTyaJIbHBIMH U 3HAYHMBIMU SBIISIOTCS HCCIIEIOBAHUA,
[EJIbIO KOTOPBIX SIBIIETCS M3y4YeHHE AMHAMUKHA U3MEHEHHS YHCIEHHOCTH
MIOJIE3HOM TOYBEHHOH (hayHBl — JOXKIACBBIX YEPBEH M XHUILHBIX JKYKEIHIL
O] IEHCTBHEM PAa3IMIHBIX TEXHOJIOTHI BO3ENBIBAHUS KyIBTYP KOPMOBO-
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ro ceBooOOpPOTa, B TOM YHCIIC OPTaHUYECKOH, B YCIOBHUAX SIpociaBckoii
obOnacTu.

MeTtonuka

UccnenoBanus mpopommiick B 2019 romy B COBMECTHOM IIOJIEBOM
MHoroneTHeM ombite SpociaBckoro HUMXKK — ¢unmane ®HL[ «BUK
M. B.P. Bunbsimcay u kadenpsl «ArpoHomus» @I'BOY BO Spocnasckas
I'CXA Ha nepHOBO-ITON30IUCTON CPETHECYTIIMHUCTOM TTOYBE.

Nzydaemsbie (hakTophI:
®daxrop A — ceBOOOOPOT:

1. OnHoNeTHUE TPaBhl C MOACEBOM MHOTOJIETHUX TPaB (JIIOLIEpHA U3-
MeHYHBas + TUMo(deeBKa JyroBas + OBCSHUIIA TyTOBas).

2. MHoronerHue Tpass 1 LI

3. MHoroseTHrE TpaBsl 2 T.II.

4. MHoronetTHue Tpassl 3 L.II.

5.03uMas TpUTHKAJIE Ha 3eJIEHYI0 MacCy + IMOYKOCHO paric.

6. SlumeHb Ha 3epHO.

7. Kykypy3a Ha cuioc.

®aktop B — TeXHOIOTUM BO3/ENBIBAHUS KYJIBTYP:

1. DkcreHcuBHas: 0e3 ynoOpEHU U IECTHIIU/IOB, U3BECTh.

2. aTencuBHast: omHONMETHHE TPaBhl — NgoPgoKoo; MHOTOTIETHIE TPaBHI —
PsoKoo (ipu coneprkannu 6060Boro komnoHeHTa Huxke 30% a3oT BHOCHUTCS
B 1103¢€ Neo.90); 03uMast Tputukaie — NgoPsoKop + parc moykocHo NegoPsoKoo;
sameHb — NgoPsoKoo; Kykypy3a — sumennas coioma + 60 T/ra HaBo3a +
NiooP100K 20 + M3BECTD + MHOKYISALIMS CEMSH.

3. BeicokouHTEeHCHUBHAS: OHONIETHUE TPaBBI — NogPooKi35; MHOTONIETHHE
TpaBsl — PyK 35 (Ipu comeprkannu 6060Boro KommoHeHTa HIKe 30% azoT
BHOCHUTCSA B J03€ Ngo.90); 03uMas Tputukaie — NgoPgsoK 20 + parc moykocHo
NooPgoK 355 ssumenb — NogPooK 35 + repounua (Auanen cynep 0,5-0,7 ii/ra);
KyKypy3a — saMeHHas conoMa + 60 1/ra HaBo3a + Ni»sP12sKsp + m3BecTs +
repounuy (Juanen cynep 1,0—1,5 si/ra) + HHOKYJISAIUS CEMSIH.

4. Opranuueckasi: 0e3 MUHEPaIbHBIX YIOOPSHHUIA U TIECTUIIUIOB — MHO-
TOJIETHUE TPABHI 3 LII., 2 YKOC TPaB — Ha 3eJICHOE yA0OpEHHE; parc moyKoc-
HO (TIOCITe 03UMOM TPUTHKAJIE) — Ha CHIEPAT; KYKypy3a — SIMEHHAas coJioMa
u 60 T/ra HaBO3a + U3BECTh + UHOKYJISIMS CEMSH.

5. BuonorusupoBaHHas: OrpaHUYEHHOE NPUMEHEHHE MHUHEPaJIbHBIX
ynoOpenuit — ogHoNneTHHE TPaBhl — N3oP30Kys; MHOTONETHIE TpaBhl — P3oKys
(mpu comeprkannn 6000Boro KoMmnoHeHTa Hike 30% a30T BHOCUTCS B 103€
N3o.45); 03uMast TpuTHKane — N3oP3Kyus + parc moykocHo N3oP3Kuys; ssamens —
NsoP30Kus; Kykypy3a — sumenHas cojioma + 60 1/ra HaBo3a + NsoPsoKgo +
WU3BECTh + UHOKYJSIHUS CEMSH.



B uccrenoBaHuAX MCIIOIB30BAIMCH OOLICPUHATHIE METOIMKU: YHUC-
JIEHHOCTh XHUIMHBIX Kyxkenut (Coleoptera) — ¢ TIOMOIIBIO JOBYIIKK bap-
Oepa, ydeT YMCIEHHOCTH JOXKAEBBIX 4epBeil (Lumbricidae) — metogom
OTMYYHUBAHUSI, CTATHCTHYECKYIO 00pabOTKY IKCIIEpUMEHTAIbHBIX TaHHBIX
MPOBOIMIIM C IOMOIIBIO JUCIICPCHOHHOTO aHaJIn3a.

PesyabTarsl nccienoBaHui
B cpennem 3a BereTalluoHHbBIHN MEpUO U3ydaeMble (PAKTOPHI MTOBIUSITA
Ha YMCJICHHOCTD JI0KAEBBIX UepBel ciaeayommM oopazoM (Tadbmuua 1).

Tabmuma 1 — UucmeHHOCTh JOKIECBBIX YepPBEi B CPEIHEM 3a
BEreTALMOHHBIN MEPUO], IT./M>

YKHCIIEHHOCTD, IIT./M?
Bapuanr CJOH MOYBBL, CM
0-10 | 1020 | 0-20
dakrop A. Kynerypa ceBoobopoTa
OpHONeTHHE TPaBHI C MOJACEBOM MHOTOJIETHUX TpaB| 21,2 23,8 45,0
SlaMmeHb 21,3 19,4 40,8
Kykypysa 21,9 22,4 443
O3uMas TpUTHKAaJIe 24,6 26,2 50,8
MH. 1p. | I 22,7 24.4 47,0
MH. Tp. 2 I 31,2 26,7 57,9
HCPys 4.4 Fy <Fos 6,7
®axtop B. TexHonorus Bo3enbIBaHus
DKCTeHCUBHAs 24,1 23,8 479
HMuaTencuBHas 22,5 23,9 46,5
BricokonHTeHCHBHAS 233 21,7 45,0
buonoruszupoBannas 24,2 23,6 47,8
Opraanyeckas 25,0 25,9 50,9
HCPys Fq, < Fos F(p < Fos Fq) < Fos

K cymecTBeHHOMY yBEIMUEHHUIO YUCIEHHOCTH JIOKIACBBIX YepPBEH IpH-
BEJIO BRIPANIIBAHUE MHOTOJICTHUX TPaB 2 TOJa MOJIb30BaHMs. Tak, JaHHas
KyJIbTypa 3HAYUTENBHO YBEIUYMJIA TI0Ka3aTeNb YUCICHHOCTH OECIO3BO-
HOYHBIX Ha 47,2% B cioe 0—10 cMm, u Ha 28,7% B obmeMm croe 0-20 cm
10 CPaBHEHHUIO C BapHMAHTOM BBIPAIMBAHUS OMHOJIETHUX TpaB. B croe
10-20 cm, MHOTOJIETHUE TPABHI 2 TOJ1a MTOJIL30BaHMUSI, TAKKE CIIOCOOCTBOBA-
JM yBEIMYCHHUIO TI0KA3aTelNsd, HO He3HaunTenpbHOMY. [log moceBoM MHOTO-
JETHUX TpaB | Tola MOJIh30BaHUS IOKA3aTeNlb TAKXKe YBEIWYUBAJICS, HO
HecymecTBeHHO (Ha 4,4% B crmoe 0-20 cm), Takoi ke TCHIEHIIMH CIIO-
cOOCTBOBAJIO BEHIpAIMBAHNE M O3UMOW TpPHUTHKaJe (yBEIIMICHUE COCTaBH-
70 12,9%). [Ton moceBaMu KyKypy3bl U, OCOOCHHO, SYMEHS YUCICHHOCTh
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yepBell B maxoTHOM citoe 0—20 cM CHH3UIIOCHh B CPaBHEHUH C OTHOJIETHUMU
TpaBaMH, COOTBETCTBEHHO, Ha 1,6 1 10,3%.

B cpenHeM 10CTOBEPHBIX PA3IUUMil 110 TEXHOJIOTHSIM BO3ZICIBIBAHHS 00-
HapyXeHo He 0b110. OTHAKO, MHTEPECHBIM SBIISETCS TeHICHIINS TIOBBIIIICHIUS
YUCIIEHHOCTH JIOKICBBIX YEPBEH BO BCEX M3YyUACMBIX CIIOSX MPH OpraHude-
ckoit Texnoyoruu (Ha 3,7% B cioe 0—10 cm, Ha 8,8% B ciioe 1020 cM 1 Ha
6,3% B cpenaeM B maxotHoM cioe 0—20 cM) MO CpaBHEHHIO C SKCTEHCHUB-
HOM. IlpuMeHeHe OMOIOTH3UPOBAHHON CUCTEMEI C TIOJIOBUHHBIMU JT03aMHU
MUHEPAILHBIX YI0OpEHHUI 00ECIICUMIIO M3ydaeMblil 1oKa3arellb Ha YPOBHE
KOHTPOIISl, a MPUMEHEHHUE TTOTHBIX HOPM MHUHEPANTBHBIX YI0OpEeHHA TPy UH-
TEHCUBHOW TEXHOJIOTUH ¥ TIOBBHIMICHHOE WX KOJIMYECTBO C MPHMEHECHUEM
repOUIUIOB PH BBICOKOMHTEHCUBHOM CIIOCOOCTBOBAJIO CHUXKEHHEIO YHCIICH-
HOCTH JTOXJIEBBIX YepBEH, COOTBETCTBEHHO, Ha 3,0 u 6,4%, 4TO TOBOPUT O
TOKCHYECKOM BO3JICHCTBHUH Ha YEPBEH MPUMEHSIEMBIX arpOXUMHUKATOB.

JunamMuka U3MEHEHHUS YUCICHHOCTHU JOKICBBIX YEPBEH B CII0€ TOYBBI
0-20 cMm 3a mepron BereTalyuy ObLIA MPAKTHYIECKH OMHAKOBA MO KYJBTY-
paM — U3MEHSJIaCh B CTOPOHY YBEIMYCHHUS OT TIEPBOTO KO BTOPOMY YUETY
IIpH BO3JIENIBIBAHUU STUMEHA Ha 24,5%, KyKypy3bl Ha 6,5%, 03UMOil TpUTH-
kane — Ha 17,1%, mHoroneTHux tpas 1 roga nons3oBanus Ha 10,0%, octa-
BaJIaCh IMPAKTHUCCKU HA TOM YK€ YPOBHE — TIPH BO3JIEIBIBAHUN OTHOJICTHUX
TpaB U MHOTOJIETHUX TPaB 2 rojia MojIb30BaHUSI.

B oTHOIIEHWN TEXHOIOTHUH BO3JENBIBAHHS OTMEYANach YyCTONYMBAs
MUHAMWKA YBEIMYCHUS YUCICHHOCTH YePBEM Ha BCEX MX BapHaHTaX KO
BTOPOMY CPOKY y4€eTa, HO B pa3HOM CTENeHH: Ha SKCTeHCHBHOM — Ha 0,8%,
HHTeHCUBHOU — Ha 11,8%, BeICOKOMHTEHCHBHOI — Ha 11,7%, Onoa0rN3u-
poBanHoii — Ha 10,8%, Ha opranudeckoi — Ha 6,5%.

Takum 00pazom, HanbosIee OJIArONPUATHBIC YCIIOBUS JJ1s1 JOXKICBBIX Yep-
Bel CO3/IaBaIHCH IO] KyJAbTypaMH C HAHOOJBIIIAM MEPUOIOM BETETAIINN —
MHOTOJICTHIMH TPaBaMH M O3UMOM TPHUTHKAJE, T1¢ ObUTH MHUHHMAJILHEBIC
MEXaHUYECKUE BO3JICHCTBHS C TIOMOIILI0 00paboTOK mouBkl. Cpeau mpu-
MEHSEMBIX CHUCTEM ITOJIOKUTEIEHO CKa3aJI0Ch MPUMEHEHNE OpTraHIIeCKON
TEXHOJIOTHH, KOTOpast TIopa3yMeBajia MPUMEHEHNE TOJIEKO OPTaHUICCKUX
yA0OpeHuH, a TaKkke IKCTEHCUBHOW — 0e3 MpUMeHeHHs ynoOpeHuil, BHe-
CeHHe MHUHEPAIBHBIX YIOOPEHUH U MEeCTUIIUAOB B OCTAIBHBIX BapHaHTax
MIPUBEJIO K TCHICHITNN CHIDKEHUS KOJIMYECTBA MOJIE3HBIX TIOYBEHHBIX Oec-
MMO3BOHOYHBIX.

B cpemnem mo u3ydaempIM (akTopaM, Ha YHUCIEHHOCTh XHIHBIX XKY-
JKEJHIT C CYIIIECTBEHHBIMH Pa3InIUSIMU U3ydaeMble (PaKTOPhI HE TIOBIUSITH
(Tabmuna 2).

Crout OTMETHTH, YTO MHOTOJICTHUE TPABhI 2 TOJA TOIH30BAaHUS CIIO-
c0o0CTBOBaIM HAWMEHBIIIEMY KOJIHMYECTBY XMIMHBIX Xyxkenull (Ha 36,5%
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MeHbIIIe, YeM B MOCEeBEe OMHOJETHUX TpaB). OcTambHBIE BBHIpAIUBACMbIE
KYJBTYPBI TaKXXE€ CHUXKAJIM IMOKa3aT€Jib B CPaBHCHUHN C OAHOJICTHUMU Tpa-
BaMHU, HO B MEHbIIIeH cTeneHu: sumenb Ha 10,2%, kykypy3a Ha 15,9%, o3u-
Masi TpuTHKaie Ha 2,5%, MHOTOIIETHHE TPaBhl IIEPBOTO TO/a TOJIB30BaHUS
Ha 20,2%.

Tabmuua 2 — YUCIeHHOCTh XUIIHBIX JKY)KEJIHI B CPEHEM 32 BET€TaIUIO,
mt./10 JOBYIIKO-CYTOK (B CpEeIHEM IO H3ydaeMbIM (pakTopam)

BapuanT UHCIeHHOCTD XKy KEIHIL,
mt./10 JTOBYIIKO-CYTOK
®daxktop A. Kynbrypa ceBoobopoTa
OpHoneTHHE TPaBbl C MOACEBOM 10,96
MHOTOJICTHHX TPaB
Slumensb 9,95
Kykypy3za 9,46
O3umast TpUTHKaJe 10,69
MaH. 1p. | I 9,12
MH. Tp. 2 rII. 8,03
HCPys Fy <Fos
®akrop B. TexHomorus Bo3aenbIBaHUs

DKCTEHCUBHAas 9,67
WnTencusnas 9,08
BricokonHTeHCHUBHAS 9,96
buonorusupoBanHas 10,04
Oprannyeckast 9,75
HCPs Fy <Fos

Ilo cpaBHEHMIO C 3KCTEHCHBHON TEXHOJIOTMEH NpPaKTUYECKH BCE He-
CKOJIBKO TIOBBIIIAIY YHUCIEHHOCTh XKYKEIHI], 0COOCHHO OMOIIOTH3HPOBAH-
Has — Ha 3,8%, BeIcOKOMHTeHCUBHAs — Ha 3,0%, opranmdeckas — Ha 0,8%
Y TOJIbKO MHTEHCUBHASI TEXHOJIOTHS CHU3WIIA YUCIICHHOCTh XHIIHBIX XKYXKe-
1L Ha 6,5%.

Takum 06pa3om, HAaHOOIBIIEMY PACTIPOCTPAHCHUIO XUIITHBIX HKYKEIUI]
CIOCOOCTBOBAJIO BBIPANIMBAHKUE OMHOJETHHX TPaB, O3MMOW TPUTHKAJE W
SYMEHS TIPU MUHAMYME — B TIOCEBaX MHOTOJIETHUX TPaB, TEXHOJIOTHH BO3-
JIeNTBIBAaHMSI KOPMOBBIX KYJIBTYp HE CIIOCOOCTBOBAIM CHHIKEHHIO TTOKa3are-
JIsl B CPAaBHEHHUH C KOHTPOJIEM, 32 UCKIIFOYCHUEM MHTCHCHUBHOM.

3a BereTaroHHBIA NEprUo/ OBUIO TIPOBENEHO 7 yYETOB YHCIECHHOCTH
XUIHBIX JKYXeJHIl (Ha ssaMeHe — 6 ydeToB). beua BeisBIeHa o0mIas TeH-
JICHIMSI U3MEHEHHUS [TOKa3aTels: B CPETHEM YHMCIEHHOCTh JKY)KEIHI] BO3-
pacrana OT Havyasia K KOHITY BETeTallly KYJIbTYp U JIHIIb K CPOKY MOCIIE-
HEro y4yeTa OTMedanach TeHACHIUS CHUKEHHUS ITOKa3aTess M0 CPaBHEHUIO

8



¢ mpenpIaymyuMH yuetamu. [lpuuem HanOonpiiell AMHAMUKONH HapacTaHUs
YUCIIEHHOCTH JKYKeJIHI] OTINYAIUCh BapHAHTHI C BBIPAIIMBAHUEM SUMe-
HA (K KOHIy BEreTally MOKa3aTelb BBIPOC MO CPABHEHHUIO C HayaJloM Ha
61,9%) u kykypy3sl (yBennueHue coctaBuio 85,3%), HECKONBKO MEHee
WHTEHCHUBHO YBEIMIHBAJICS TTOKA3aTeNh B TOCeBaxX oaHoNMeTHUX (Ha 47,8%)
W MHOTOJIETHHX TpaB (Ha 29,5%). B oTHOIIEHUH TEeXHOJIOTHI BO3EIbIBa-
HUSI CTOMT OTMETHTh HauOOJBIIYI0 TEHACHIMIO YBEJINYEHUS KOJINYECTBa
JKYXKEIUI] K KOHITY BEereTalny KyJabTyp Ha MHTCHCUBHBIX TEXHOJOTHAX (Ha
51,2-52,3%), 4TO, BEpOSITHO, CBS3aHO C OOJIBIICH ETOKCUKAIIUCH CPEIib
[ocjie MPUMEHEHUS TOJTHBIX U MOBBIIEHHBIX HOPM MHHEPAJIbHBIX ya00pe-
HUH, a TaK)Ke TIEeCTUIUO0B; Ha OMOJIOTH3UPOBAHHON TEXHOIOTHH yBeJInde-
HUE TI0Ka3aTesisd 0 CPAaBHEHHUIO ¢ HadaJloM BereTaluu coctaBui 38,2%, Ha
SKCTeHCUBHOHU — 41,6%, Ha opranuueckoit — 43,2%.

BoiBoabI

Takum o0Opa3om, Hanbosee OIATONMPUATHBIC YCIOBUS JUIS JTOMKICBBIX
YyepBel CO3aBaJIMCh MO IOCEBaMU MHOTOJIETHHX TPaB M 03UMOM TPUTH-
KaJie, JJIs XUIIHBIX KYKEIHUI[ — M0J] TOCEBAMH OJHOJICTHUX TPaB, 03UMOM
TpuTHKale U suMeHs. Cpeay MPUMEHIEMbIX CUCTEM 3eMIIC/ICIUS Ha pac-
MIPOCTPAHEHUN YEPBEH U XKYXKEIHUI] MMOJOKHUTEIBHO CKA3al0Ch MPUMEHE-
HUE OpPraHWYECKOW M 3KCTCHCHUBHOW TEXHOJIOTUH, YHCICHHOCTh YepBel
B OCTaJIbHBIX BapHaHTaX CHHKANIACh, TOTJA KAK B OTHOIICHUH KY>KEIHUII
CHIDKEHHUE OBLJIO XapaKTEPHBIM TOJIBKO JIJIsl HHTCHCUBHOM TexHooruu. [1o-
3TOMY 3KOJIOTU3AIUS TEXHOJIOTHI BO3/ICIBIBAHMS KOPMOBBIX KYJIBTYP ITOJIO-
JKUTEIBHO CKa3bIBACTCS HA PACHPOCTPAHCHUH M3YUCHHBIX MET00NOHTOB —
JIOMIEBBIX YEPBSAX M XHUIIMHBIX XKYXKEIHUIAX, YTO UMECT BAXKHOE 3HAYCHHE
Ipy 00OCHOBAHUHU HUCIIOJIb30BaHUSI TAKUX TEXHOJOTHH B yCIIOBUAX SIpoc-
JIABCKOM 00J1acTH.
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VJIK 633.15

BJIUSHUE TEXHOJIOTI A BO3JIEJIBIBAHUS
N BUOIIPEITAPATOB HA IIOJIEBY IO BCXOXECTD,
COXPAHHOCTD, BEIXKUBAEMOCTb 1 YPOXKAHHOCTH
KYKYPY3bI B YCJIOBUAX IPOCJTABCKON OBJIACTH

Mmazucmpanm, maaouwiuil Hayuuotii compyonuk I . E. bamrwozoe
(Apocnasckuiit HUHKK — ¢punuan ®HI] «BUK um. B.P. Bunsamcay,
Apocnaeckan oon., Poccusn);

K.C.-X.H., 0oyenm A.H. Boponun
(®I'BOY BO Apocnasckaa I'CXA, Apocnasns, Poccusn);
K.c.-X.H., ooyenm T.II. Cabupoea
(@®I'BOY BO Apocnasckaa I'CXA, Apocnasns, Poccus,
Apocnasckuit HUUKK — ¢punuan ®HI] « BUK um. B.P. Bunvamcay,
Apocnaeckan oon., Poccusn);
nayunwtii compyonux I.C. Heuk (Apocnasckuit HUHKK —
dunuan ®HI] «BUK um. B.P. Bunvamcar, Apocnasckas oon., Poccusn)

KitoueBsle ciioBa: KyKypy3a, YpO)KailHOCTb, COXpPAaHHOCTb, BbIKUBAe-
MOCTb, TYCTOTa CTOSHUS, ONompenapaTsl, TEXHOJIOTUN BO3/IEIBIBAHHS.

HccnenoBanusi TMPOBOTUIKUCH B TOJNIEBOM OIBITE, 3AI0OKCHHOM B
2017 roxgy Ha omsiTHOM TI0NTE SIpocnaBckoro HUMIKK — dmmane ®I'BHY
«®HII BUK um. B.P. Busbsimcay. O0ras miomaap aeasaku 120 m2, pas-
MEIIEHHE BAapHAHTOB PEHIOMH3MPOBAHHOE B 3-KPATHOW MOBTOPHOCTH.
OOBEKTOM HCCICNOBAaHUS SBIBUICS THOpHUI KyKypy3sl «Pocc-199 MBy
KOTOpBIA BO3ZENBIBAJICS B CEMHUIOIBHOM ceBoobopoTre B 2018-2019 rr
[pemecTBEHHUKOM SIBIISUICS SIPOBOM siUMeHb. B ombITe KyKypy3a BO3-
JIeNTBIBAIIACH 110 TEXHOJOTHUSAM: SKCTCHCUBHAS, OpraHnveckas, OUOIOTH3H-
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pOBaHHasl, HHTEHCHBHAS ¥ BHICOKOMHTEHCHBHASI C MPUMEHEHHUEM OHOIIpe-
maparoB: 2119, Mu3opuH, cMech. Llenpio HAIIX MUCCIICTOBAHIM SBIISIIOCH
BBISIBUTH BIIMSTHUE TEXHOJIOTUH BO3JICIBIBAHUS M OMONpenapaToB Ha ypo-
YKAITHOCTB 3€JIeHON MacChl KyKypy3bl, COXPaHHOCTh, BBDKUBAEMOCTh U T10-
JIEBYIO BCXOXKECTh pacTeHUH. HayyHas HOBU3HA HCCIIEIOBAHUM 3aKITI0YaET-
Csl B TOM, YTO BIIEpBbIE B yCIOBUX SIpociaBckoii o6nactu OymyT N3yUYeHB
pa3IMYHBIE TEXHOJOTHH BO3JENBIBAHUS KYyKYpy3bl COBMECTHO C OHOIIpe-
naparamu. B pesynbrare mpoBeIeHHBIX HCCIICAOBAHUN Ha JEPHOBO-TIO/I30-
JUCTOM CPEeHECYTITMHUCTOM MOYBE, B YCIOBUSIX KOPMOBOTO CEBOOOOPOTA
Han0OoJyiee ONTUMAIBHOHN SBISIETCS BHICOKOMHTEHCUBHAS TEXHOJIOTHS BO3-
JIeNbIBaHMS, €€ TPUMEHEHUE 00ECTICUHIIO YBEITMICHUE YPOXKAMHOCTH 3elie-
HOI Macchl KyKypy3bl 70 86,8 1/ra, a cyxoit Maccel jo 16,3 1/ra. Jlyummm
OmompenaparoM 1o pe3ybTraTaM OIbITa BJseTcss MU30pHH, €ro MpruMeHe-
HUE B CpeAHEM IO (paKkTopy Aaji0 MaKCHMAaJbHYIO0 YPOXKaiHOCTH 65,9 T/ra
3eneHor Macchl 1 11,8 T/ra cyxoro BelecTra.

THE INFLUENCE OF CULTIVATION TECHNOLOGIES
AND BIOLOGICAL PRODUCTS
ON FIELD GERMINATION, PRESERVATION,
SURVIVAL AND YIELD OF CORN IN THE CONDITIONS
OF THE YAROSLAVL REGION

Undergraduate student, Junior Researcher G.E. Batyugov
(YarSRILF — FWRC FPA, Yaroslavl region, Russia);
Candidate of Agricultural Sciences, Docent A.N. Voronin
(FSBEI HE Yaroslavl SAA, Yaroslavl, Russia);
Candidate of Agricultural Sciences, Docent T.P. Sabirova
(FSBEI HE Yaroslavl SAA, Yaroslavl, Russia;
YarSRILF — FWRC FPA, Yaroslavl region, Russia);
Researcher G.S. Tsvik
(YarSRILF — FWRC FPA, Yaroslavl region, Russia)

Keywords: corn, productivity, preservation, survival rate, density of
standing, biological products, cultivation technologies.

The studies were carried out in the field experiment, laid down in 2017
on the experimental field of the Yaroslavl Research Institute of Housing
and Nutrition — a branch of the Federal State Budget Scientific Institution
Federal Research Center for Medical Sciences named after V.R. Williams.
«The total area of the plot is 120 m?, the placement of options randomized
in 3-fold repetition. The object of the study was a hybrid of corn
«Ross-199 MV» which was cultivated in a seven-field rotation in 2018—
2019. The predecessor was spring barley. In the experiment, corn was
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cultivated using the following technologies: extensive, organic, biologized,
intensive and high intensive with the use of biological products: 2P9,
Mizorin, mixture. The aim of our research was to identify the influence
of cultivation technologies and biological products on the yield of green
mass of corn, the safety, survival and field germination of plants. The
scientific novelty of the research lies in the fact that for the first time in the
conditions of the Yaroslavl region, various technologies for the cultivation
of corn together with biological products will be studied. As a result of
studies on sod-podzolic medium loamy soil, in conditions of fodder crop
rotation, the most optimal is the high-intensity cultivation technology, its
application has increased the yield of green corn mass to 86.8 t/ha and dry
weight to 16.3 t/ha. The best biological product according to the results of
the experiment is Mizorin, its use on average by factor gave a maximum
yield of 65.9 t/ha of green mass and 11.8 t/ha of dry matter.

BBenenune

B ycnoBusix COBpPEMEHHOTO CEIIbCKOTO XO3SUCTBA YBEJIMUYEHUE KU-
BOTHOBOAYECKOH MPOAYKIUU SIBISIETCS] OTHOM U3 MEPBOCTEIICHHBIX 3a/1a4,
pelieHre KOTOpo Hepa3pblBHO CBA3AHO C CO3JJaHHWEM MPOYHON KOPMOBOM
6a3b1. ObecnedeHne >KMBOTHBIX BRICOKOKAY€CTBEHHBIMHU KOPMaMH JTOJIKHO
OCYIIECTBIISITHCS 332 CYET IMOCEBOB KOPMOBBIX KYIBTYp, KOTOphIE 00Naaa-
10T BBICOKOW ypokailHOCThI0. M3 Bo3jienbiBaeMbix B HeuepHo3eMHOI 30He
SlpocnaBckoit 00acTH KyJabTyp, TaKUM TPeOOBaHUSM XOPOIIO OTBEYACT
KyKypy3a. OHa sIBJISIETCSI OTHON U3 OCHOBHBIX KYJIBTYP COBPEMEHHOTO 3€M-
Jenenus U XapaKTepu3yeTcsl pa3HOCTOPOHHUM HCITONb30BaHueM [1, 2].

B nacrosiee BpeMs B 001acTH U3 00IIEH TIIOMAAN 3aHATON MO KOp-
MOBBIMH KyIbTypamu 247,8 ThIC. Ta KyKypy3a 3aHuMaer 5,3 Teic. ra [3]. Ota
KyJBTypa TEIUIONO0MBA, UTO BBI3BIBAET ONIPEICIICHHbIE TPYAHOCTH MTPH BBI-
pamuBanuu ee B SIpociaBckoli 00J1aCTH, OHAKO MPOABHKEHUIO KYKYPY3bl
Ha CeBep CIOCOOCTBYET CO3JJaHHE CKOPOCIIENBIX THOPUIOB, OTHOCSIITUXCS
K rpymme crenocTH mo knaccudukaun ®AO 131-180, wim ¢ Bererannon-
HbIM TiepuogoM 90-100 nHel, KOTOphIe HA JAHHBIA MOMEHT aKTHBHO BBO-
JIAATCS B IPOoU3BOACTBO [ 1, 4]. OmHako 6e3 JOIDKHOTO yX0/a U MPUMEHEHUS
ONITHMAJTBHBIX arpOTEXHOJIOTHH, BO3/IEIBIBAHHE AK€ YCTOMYUBBIX COPTOB
MOJKET BBI3BIBATh OMPEICICHHBIC TPYIHOCTH.

OO0nanasi CIOCOOHOCTBIO N1aBaTh BHICOKHE YPOXKaW, KYKypy3a IOTpe-
OmsieT OONBIIOE KOJTMYECTBO MATATENHHBIX BEIIECTB, B CBA3U C 4eM Tpely-
IOTCSl YCTaHOBJICHHBIE JI03bI M COOTHOIICHMSI BHOCUMBIX yIoOpeHuii [3, 6].
B TOX€ BpeMs CTOUT HOMHUTb, YTO BHECEHUE MTOBBIIIICHHBIX J103 MUHEPAIhb-
HBIX yZOOpEHUI COMPOBOXKAAETCS HAKOIJICHHEM B PAaCTEHHSIX W MPOAYK-
[IUY )KUBOTHOBOJICTBA BPEIHBIX BEIIECTB, 4 YACTh YIOOPEHUH, B YAaCTHOCTH
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a30THBIE, OBICTPO HE YCBaWBAIOTCS PACTEHUSMHU W BBIMBIBAIOTCS B TPYH-
TOBBIC BOIBI M B OM3JISKAIIE BOAOEMBI. B TakUX yCIIOBHSX, MOSBISICTCS
HEOOXOMMOCTh UCKATh HOBBIE PELICHMSI JIJIsl BEJICHHS SKOJIOTUYCCKH OoJiee
0e30IacHBIX TEXHOJOTUH BO3/IETBIBAHUS KYJIBTYD, a IPH HEXBAaTKE MHHE-
paTbHBIX M OPTaHUYIECKHUX YIOOPEHUN — C MENbI0 00eCTIeueHUsT pacTeHUN
HEJOCTAIOUTUMU MMUTATEIBHBIMU 371eMeHTaMu [ 7]. OTHUM U3 COBPEMEHHBIX
pelIeHni TaHHOW MPOOJIEMBI SBIIAETCS HCIIONB30BAaHHUE Pa3IUYHBIX OWO-
MpEnaparoB, M3TOTOBJIEHHBIX HA OCHOBE AKTHUBHEIX INTAMMOB MHKPOOP-
TFaHU3MOB, OHH CIIOCOOHBI YBEIIMYUTh YPOXKAWHOCTD KYJIBTYP U YIYUIIUTh
YCIIOBUS UX NMUATAHUS, IIPH ATOM, HE OKa3bIBas BPEAHOTO XHMHUYECKOTO BO3-
JIEHCTBUS U CHIKAS TICCTUITMIHYIO Harpy3Ky Ha pacTeHus [§, 9].

B cBs3u ¢ 3THM, LIETBIO0 HAIIMX UCCIIEIOBAHUMN SBIISUIOCH OMPEICIUTh
YPOXKaHHOCTB 3€JIEHON MacChl KyKypy3bl TIPH UCIOIB30BAHUN PA3THIHBIX
OmoTpenapaToB M TEXHOJOTUN BO3ICIBIBAHUS, a TAKKE BBISBUTH MX BIIH-
STHUE Ha COXPAaHHOCTH, BEDKMBACMOCTh U TOJEBYIO BCXOXKECTh KYIBTYPHIL.
Kpome Toro, Hamu OBII MPOBENEH aHAJIN3 BHICOTHI PACTEHHA B pa3HbIC
(ha3el pa3BUTHS, KaK KOCBCHHBIN MPU3HAK TOKA3aTels ypoxKaHoCTH. s
3TOTO PEUIATHCH CIEAYIOIINE 3a]]au: YUET YPOXKasi U ONPEACTICHUE BHICOTHI
KYJIBTYpbl B OCHOBHBIX (ha3axX pa3BUTHs, HEMOCPEICTBEHHOE HAONIOICHNE
3a BETETUPYIONTUMH PACTCHUSMH HA TIPEIICTABIICHHBIX BAPUAHTAX U aHAIH3
UX COCTOSTHUSL.

MarepuaJjibl M1 METOAbI UCCIIETOBAHUI

HccnenoBanus mpoBOAMINCH B MHOTOJIETHEM JIBYX(DAaKTOPHOM CTallMi-
OHApHOM II0JIEBOM OIIBITE, 3aJI0keHHOM B 2017 rogy Ha ONBITHOM IOJE
SApocnasckoro HUMXK ¢mnmmana ©®HL «BUK um. B. P. Bunesamca» co-
macHo MeroauyeckuMm pexomenpanusim [10]. [louBa ombeITHOTO yuact-
Ka JEpHOBO-NMOA30JIUCTAsl CPEOHECYINIMHUCTAsA C COIEPKAaHHEM TIyMyca
1,87%, P,Os — 278 mr/kr nmoussl, K,O — 128 mr/kr noussl, pH — 5,8. O6mias
mwiomanb Aenasaku 120 M?, pasMmenieHre BAPHAHTOB PEHAOMU3UPOBAHHOEC
B 3-KparHO# MoBTOpHOCTH. CeBOOOOPOT: OJHOJETHHE TPABhI C TIOACEBOM
MHOTOJICTHHX TpaB (JIFOLIEpHA CHHSSA + TUMOdeeBKa JTyroBas + OBCSHUIIA
JIyroBasi) — MHOTOJICTHUE TPAaBHI (3 T0J1a OJIH30BAHNUS) — 03UMBIC H IIOYKOC-
HO TIOCEB parica Ha cujepar — siaMeHb — KyKypy3a. OObeKTOM HcclenoBa-
HUS SBISUICS THOpUA KyKypy3sl «Pocc-199 MB» koTopslii Bo3enbIBaics B
ceMunoinbHOM ceBoobopoTe B 2018 1 2019 rogax. B ombiTe Kykypy3a Ha 3e-
JIEHYI0 MacCy BO3JEIBIBAINCH MO clAeAyoWUM TexHoaorusaMm: dakrop A —
3T (K) — okcTeHCUBHAs TEXHOJOTHs Oe3 MpUMEHEeHHs yaoOpeHuid (KOH-
Tponb); OT — opraHuyeckas TEXHOJOTHS C MPUMEHEHUEM OPTraHUYECKHUX
ynoopenuii; BT — Ononmorn3npoBaHHas TEXHOJOTHS C MPUMEHEHHEM Op-
TAaHUYECKUX M MHUHEpambHBIX ynoOpenmid NsoPsoKg; UT — mATEHCHBHAS
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TEXHOIIOTHS C MIPUMEHEHHUEM OPTaHUYeCKHUX W MUHEPAIbHBIX YIOoOpeHHi
NiooP100K20; BT — BBICOKOMHTEHCHBHAsA TEXHOJNOTUA C IPUMEHEHHEM Op-
TAaHUYECKUX U MHUHEPATbHBIX ymoOpeHuil Ni»sPisKiso. [lom kykypysy B
ceBo0OOpOTE OBLTH BHECEHBI OpPTaHWYECKHE ymoOpeHus — HaBo3 60 T/ra.
®daxTop B — Ononpenaparsr: 6e3 o6padoTku; 2119; Muszopus; cmech 6Ho-
npemnaparoB. OmnpeaesneHne ypoxKaiHOCTH 3€JI€HOM Macchl KyKypy3bl, CO-
XPaHHOCTh, BBKHBAEMOCTb W TIOJIEBas BCXOXKECTh OMperessiachk oOlrie-
MPUHATHIMA METOIUKAMH, JJISI ONpeIesieH!s] BEICOTHI pacTeHHH Opasich
10 cmyyaliHBIX pacTEHUI C OTIPEACIEHHOTO BAPUAHTA, C IOMOILBIO IUHEHKU
U3MEpsUTach UX BBICOTA, MOCIIE YEero 3HaYeHHs ycpeaHsucek. Crtaructude-
ckas 00paboTKa JaHHBIX MPOBOAMIACE METOIOM JIMCTIIEPCHOHHOTO aHaIHn3a
¢ moMoIbio porpaMMmel Disant. B 2019 rogy B Mae 1 HIOHE YCTaHOBHIIACH
JKapkast 0e3 BBINTJeHUs 0CaIKOB IOT0/1a, HO C HIOJS IO CEHTIOPh HaOIro-
JaJI0Ch OBBIIIEHHOE BBINAJCHUE 0CAIKOB U O0Jiee XOJIOAHBIN IEPHOI, YTO
B OIPEIEJIEHHO CTETEeHH, 3aMEeJISI0 BETeTaINIO KyKypy3bl, U BIIUsIa Ha €€
KOHEYHYI0 YPOXKailHOCTb.

Pe3yabTaThl HcciieoBaHU i

Haubonbimas mosieBast BCX0XKeCTh KyKypy3bl B CPEIHEM 10 TEXHOJIOTHIM
BO3/IETIBIBAHUSI OTMEYANIaCh HA UHTEHCUBHOM TexHOJOruu — 85,7%, oaHako
B CPaBHEHUHU C KOHTPOJIIEM OHa HE SABJSETCS CYLIECTBEHHOM, MPEBOCXOSA
ero b Ha 1,7%. Ilo Bcem ocTanmbHBIM BapuaHTaM, BHE 3aBUCUMOCTH OT
MIPUMEHSIEMON TEXHOJIOTUH, HaOIIFONaeTcs JOCTOBEPHOE CHIDKEHHUE TTOJIEBOM
BCXxO)kecTH. Ha coXpaHHOCTB 1 BBIKUBAEMOCTB KYJIBTYpPbl TEXHOJIOTUH BO3ZE-
JIBIBAHMS MOBJIHSIIN HE CYIIIECTBEHHO, MAaKCUMaJIbHBIE 3HAYEHUSI OTMEYAIOTCS
Ha UHTCHCUBHOM TexHonorun — 94,4% u 81,0% coorBercTBeHHO. OOpaboTKa
cemstH Onorpenaparamu 2119 u cMechio CltocoOCTBOBANA YBETHIESHUIO BCXO-
xectH Ha 3,8%, a 00paboTka MuzopuHoMm — Ha 2,3%, B CpaBHEHHHU C KOH-
TPOJILHBIM BapuaHTOM. Ha cOXpaHHOCTb M BBDKHBAaeMOCTh KyKypy3bl OHO-
TIpenaparsl B [IeJIOM He TOBJIHSIN, HaOII0AaeTCsl He3HAYNTENTbHOE CHIDKEHNE
COXpPaHHOCTH Ha BapuaHTe ¢ npuMmeHenueM 2119 — 90,9% u noselieHue Ha
BapuaHTe ¢ IMpuMeHeHueM MuzopuHa — 94,4%. MakcumanbHOE 3HaYeHHe
BBEDKHMBAaEMOCTH TaKKe OTMEUEHO Ha Bapuante Muzopuna — 78,1%, uto mpe-
BBIIIIAET KOHTPOIJIb Ha 3,8%, OMHAKO pa3Inyus HECYIIECTBEHHBI.

Tabmuma 1 — IToneBas BCX0KECTh, COXPaHHOCTh U BEDKHBAEMOCTD
KyKypY3bl B 3aBUCUMOCTH OT TEXHOJIOTHIA BO3/IETIBIBAHUS, B CPETHEM
10 BapraHTaM

Bapuant | [Tonesast BcxoxecTs, % |COXpaHHOCTL, % |BLI>K1/IBaeMOCTL, %
B cpennem no dakropy A
9T (K) 84,0 94,3 79,2
oT 80,4 92,6 74,4
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Ilpooonscenue mabnuywl 1

Bapuant ITonesast BcxoxecTs, % | CoxpaHHOCTB, % | BeK1BaeMocTh, %
BT 82,1 89,5 73,2
uT 85,7 94,4 81,0
BT 80,4 91,8 73,8
HCPyS A 2,51 Fy <Fos Fy <Fos
B cpenrem no daxrtopy B
Be3 o6pabotku 80,0 92,8 74,3
2119 83,8 90,9 76,2
Muszopun 82,3 94,9 78,1
CwMmech 83,8 91,4 76,7
HCPys B Fy <Fos Fy <Fos Fy <Fos

BeicoTa pacTeHuil SIBISIETCSI KOCBEHHBIM MPU3HAKOM IOKA3aTelis ypo-
YKaHOCTH U CUUTACTCS, 9TO 0O0Jiee BRICOKHE pacTeHUs (HOpMHUPYIOT Oojiee
BBICOKYIO YPOXKaHHOCTb. M3y4aemble TEXHOIOTUHU CIIOCOOCTBOBAIN YBEIIHU-
YEHHIO BBICOTHI PACTEHUH KYKYpYy3bl (Tabmnuma 2).

Tabnuna 2 — BeicoTa KyKypy3bl 110 azaM pa3BUTHS B 3aBUCUMOCTHU
OT TEXHOJIOTHI BO3JICNBIBAHUS, B CPEHEM 110 BapHaHTaM

BapuanTt Bcexonp! [4-5 nmucTtheB|BeiMeTsIBaHE Mosouro-Bockosas
CIENOCTh
B cpennem no dakropy A
9T (K) 8,4 15,9 173,6 229,3
oT 8,2 16,7 186,3 237,8
BT 8,2 17,1 198,5 244.0
uT 8,2 16,8 196,0 245,1
BT 8,4 17,4 198,5 244,6
HCPys A Fq] < Fos Ftb < Fos 7,1 9,09
B cpenrem no daxTopy B
be3 obpaborku | 8,2 17,0 199,3 239,4
2119 8,3 17,0 188,3 2423
MpusopuH 8,2 16,2 189,9 240,1
CMmech 8,4 17,0 184,8 238,8
HCPys B F¢<F05 F¢<F05 4,81 F@<F05

B cpennem mo TeXHOJOTHSIM BO3ZENBIBAHUS HAUOOIBIIAs BHICOTA KY-
Kypy3bl B MOJIOUHO-BOCKOBOH CIIEJIOCTH OTMEYECHA Ha MHTCHCHUBHOM TeX-
Hosoruu — 245,1 cM, 4TO BBIIIE PACTCHHM MO 3KCTEHCUBHOM TEXHOJIOTUHU
Ha 15,8 cM, OlHaKO JaHHbBIC 3HAYEHUSI HE CUJIBHO OTIMYAIOTCS OT BBICOKO-
MHTCHCHBHON U OMOJIOTH3UPOBAHHOW TEXHOJIOI'MH, KOTOPbIE TaKXkKe CYIIe-
CTBEHHO MPEBOCXOJAT KOHTPOJIb. TakuM 00pa3oM, MOXKHO C/IeNIaTh BBIBO/I,
4yTO HauOoIbIlIee BIMSIHUE HA BHICOTY PACTEHHI OKa3bIBAJIO MPUMEHEHHE
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OTIpEJeNICHHBIX 103 MUHEPaNbHBIX yaoopenuil. [IpumeHenne Ouomnpemnapa-
TOB Ha KyKypy3€e He 0Ka3aJIo CYyIIECTBEHHOTO BIMSHUSA Ha €€ KOHEUHYIO BbI-
COTY, IPY MAaKCUMaJILHOM 3HaueHUH 242,3 cM Ha BapHaHTE C IPUMEHEHUEM
2119. Onnaxo B a3y BEIMETHIBaHHS HAOJIONAETCA JOCTOBEPHOE CHUKEHHUE
BBICOTHI TI0 CPaBHEHUIO C KOHTPOJIEM, BHE 3aBUCUMOCTH OT IIPUMEHSIEMOTO
npenapara, 4To, 0 Bceld BUIUMOCTH, CBSI3aHO C HACTYIUICHHMEM HeOiaro-
NPUATHBIX TIOTOJHBIX YCIOBHH B JaHHBIN BPEMEHHON MPOMEXKYTOK.

HenocpenctBeHHo Ha ypoKaHOCTH KyKYpY3bl B OTIPEIENICHHOH CcTere-
HU TOBJIMSUIM KaK TEXHOJIOTMU BO3/ICNBIBAHMS, TaK U MCIOJIL30BaHHE OHO-
npenaparos (Tabmuna 3). Tak, B cpeqHeM 0 TEXHOIOTHSM BO3JEIIBIBAHNS,
MaKCHMaITbHas yPOKaHOCTh 3€IEHON MacChl M CyXOTO BEIIeCTBA JOCTUTHY-
Ta Ha BapHaHTE BEICOKOMHTEHCUBHOM TexHojI0rMK — 86,8 T/Ta n 16,3 T/ra co-
OTBETCTBEHHO. J[0CTOBEpHBIE Pa3INUMs 110 YPOKAHHOCTH CYXOTO BEILECTBA,
B CPaBHEHHUH C KOHTPOJIEM, HAOMIOMAIOTCs Ha BCEX BapUAHTaX TEXHOJOTHIA.
Cy1iecTBeHHOH pa3HULIBI MKy OpraHHYeCKON, OMOJIOTH3UPOBAHHOW U HH-
TEHCUBHOW TeXHONOTHel He 3amedeHo. OOpadoTKH pa3nuuHbBIMU Ouonperna-
paramul Tak)Ke He ITOKa3aJiil JOCTOBEPHOTO YBEIWYEHUS VT YMEHBIICHUS
YPOXKAMHOCTH, C MAKCUMAJIBHBIMHU 3HaYCHUSAME 64,4 T/Ta 10 3€JIeHO0M Macce
u 11,8 T/ra mo cyxomy BeriecTBy nipu 00paboTke cemsH mpenaparom 2119, a
takke 65,9 1/rau 11,8 1/ra npu 06paboTke MU30pHUHOM.

Tabnuua 3 — YpoxaliHOCTh KYKypy3bl B 3aBUCUMOCTH OT TEXHOJIOTHH
BO3JI€JIBIBAHUS, B CPEIHEM 110 BapUaHTaM

YpokaitHOCTB, T/Ta
Bapuant
3eJIeHast Macca | CYX0€ BEIIECTBO
B cpennem no dakropy A
9T (K) 31,3 5,5
oT 62,5 11,4
bT 63,8 11,8
uT 71,3 12,3
BT 86,8 16,3
HCPys A F¢<F05 1,15
B cpennem no daxrtopy B
Be3 o6pabotkn 63,6 11,3
2119 64,4 11,8
Musopua 65,9 11,8
Cwmech 58,5 10,9
HCPys B F¢<F05 F¢<F05
3akuouenue

Ha nepHOBO-NOA30IMCTON CpPEAHECYITIMHUCTON MOYBE, B YCIOBHUSX
KOPMOBOTO CEBOOOOPOTa HAMOOJIEE ONMTUMAIBHOM SIBIISIETCS] BBICOKOUHTCH-
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CHBHAs TEXHOJIOTHSI BO3JICJIBIBAHUSI, €€ IPUMEHEHHE 00eCIIEUnIO yBeIuye-
HHE YPOXKAWHOCTH 3€JICHONH MacChl KyKypy3sI 10 86,8 T/Ta, a CyXoi Macchl
1o 16,3 1/ra, npuyeM HaOIIOOATUCH CYIIECTBCHHBIC Pa3JINiUsl B CPABHEHUH
C OpraHNYeCcKoi, OMOIOTU3NPOBAHHON 1 MHTEHCUBHOM TexHomoruei. Jlyd-
MM OHMOJIOTHYECKHM TIPETapaToM, Mo pe3yiibTaTaM OIbITa, sBiseTcs Mu-
30pUH, €r0 MCHONB30BaHKE B CpeqHEM MO0 (HaKTOpy JaJI0 MAKCHMAIBHYIO
ypoxkaitHocTh 65,9 T/ra 3emeHoit maccel u 11,8 T/ra cyxoro BemiecTsa, a
00paboTaHHBIE UM PACTEHHS COXPAHSIIM ONTHMAIBHYIO BCXOXKECTb U BBI-
JKUBAEMOCTb.
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HccrnenoBanuss mOpOBOIMINCH B TIOJIEBOM OTBITE, 3AJI0KEHHOM B
2017 romy na onsitHOM nofie Spocnasckoro HUMXKK — ¢punmane ®I'BHY
«®HIT BUK um. B.P. Bumssamcay. O6rmas miomans aeiasaka 120 m2, pas-
MEIlleHHE BAPHAHTOB PEHIOMHU3UPOBAHHOE B TPEXKPAaTHON IMOBTOPHOCTH.
OObekToM HccIenoBaHus SBISIICS THOpHI KyKypy3sl «Pocc-199 MB» ko-
TOPBIA BO3IEIBIBAIICS B CEMUTIONBEHOM ceBoobopote B 20182019 . [Ipen-
IIIECTBEHHHUKOM SIBJISIICS SIPOBOM STUMEHb. B omnbITe KyKypy3a BO3/eNbIBaIach
MO TEXHOJIOTHSM: PKCTCHCHBHAs, OpraHWYecKasi, OMOJOTU3UPOBaHHAs, HH-
TEHCUBHAs W BBICOKOMHTCHCHBHAs ¢ TIpUMEHEHHeM Owuormpernaparos: 2119,
MU30pHH, cMeCh. LleNTbIo HallKX UCcCIIeJOBaHUMN SIBIISUIOCH BBISIBUTH BIIMSHIE
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TEXHOJIOTHH BO3ZEJbIBAaHMSA M OHONpEnaparoB HA ypPOXKAHHOCThH 3€IeHOM
Macchl KyKypy3bl U IPOAHATU3UPOBATH ee (purocanuTapHoe cocrosuue. Ha-
y4Hasi HOBU3HA HCCIIEJOBAaHUN 3aKIII0YAETCS B TOM, YTO BIIEPBBIE B YCIOBHSX
SpocnaBckoil 0o6nacTH OyoyT M3y4eHBI Pa3IMYHbIE TEXHOJIOTHH BO3/EINBI-
BaHMA KyKypy3bl COBMECTHO C Onompemnapatamu. B pesynsrare mpoBeneH-
HBIX UCCJIEIOBAaHUM HA JIEPHOBO-TIOJ30JINCTON CPEAHECYTIIMHUCTOM 1104BE, B
YCIIOBHAX KOPMOBOTO CEBOOOOpOTa HanOoIee ONTUMATIBHON SIBIISIETCS BBI-
COKOWHTEHCHBHAS TEXHOJIOTHS BO3JEIBIBAHIS, €€ IPIMEHEHNE 00eCTIeUnIIO
YBEIMUCHHUE YPOXKAWMHOCTH 3€JICHON MacChl KYKypy3bl J10 86,8 T/ra, a cyxou
Maccel 1o 16,3 T/ra. JlyammM GuonpenaparoM 1o pesynbTaTraM OIbITa siB-
nsiercst 2119, ero mpuMeHeHne B cpeHeM 10 (haKTopy Jaio MaKCHMAITbHYIO
ypoxaitHocTh 64,4 T/Ta 3eneHol Maccel u 11,8 1/ra.

BBeaenue

B Cesepo-3anagHoM pernoHe, Kk KOTOpOMYy OTHOCHTCS SIpocnaBckas
0051acTh, OCHOBHOM OTPAcibi0 CEJILCKOTO XO3AHWCTBA SIBISETCSA >KUBOTHO-
BOJICTBO. B yCIIOBHSIX COBPEMEHHOTO CEIhCKOTO XO3SHCTBA yBETHYECHHE
YKUBOTHOBOAUYECKON MPOAYKIMU SBJISIETCS OJHON M3 NMEPBOCTEIIEHHBIX 3a-
Ja4, pelieHrue KOTOPOil Hepas3phIBHO CBSI3aHO C CO3IaHUEM MPOYHOM KOp-
MoBoH 0a3pl. O0ecneueHne )KUBOTHBIX BBICOKOKAYECTBEHHBIMH KOPMaMHU
JIOJDKHO OCYIIECTBISTHCS 32 CUET IMOCEBOB KOPMOBBIX KYJBTYp, KOTOpBIE
0051a/1al0T BBICOKOH yporkaitHoCThi0. M3 Bo3nensiBaemMbix B HeuepHozem-
HO¥ 30HE SIpocaaBckoif 06JaCTH KYJIBTYp TaKUM TPEOOBAHUSIM XOPOIIIO OT-
BeJaeT Kykypysa [1, 2].

B ycnoBusix NOBBIIIEHHON MECTULUIHON HAarpy3Ky Ha IOCEBbI OSIBIIS-
eTCsl HeOOXOIMMOCTh FICKaTh HOBBIE PEIICHUS IJIsl BEJCHUS HKOJIOTHYECKU
Oornee 0e30MaCHBIX TEXHOJIOTUH BO3ACIBIBAHHSA KYIBTYP, a IIPH HEXBAaTKE MU-
HEpaJIbHBIX ¥ OPTaHUYECKUX YIOOpEeHu — ¢ 1ebio 00ecTieueHus pacTeHui
HEIOCTAIONIMMHY MUTaTeNbHBIME dneMenTamu [3]. Ilpu orpanndeHHoM wc-
MOJTb30BaHUN arpOXUMHKATOB BO3pacTaeT 3HaYeHUE y Ouonpenaparos [4].

B cBs3u ¢ 3TuM, 1eNbI0 HAIIMX MCCIIEIOBAHUM SBIAJIOCH ONPEACIUTh
YPOXKaHOCTD 3€JI€HON MacChl KyKypy3bl IIPH HCIIOIB30BAHUH PAa3TUIHBIX
OuonpenapaToB ¥ TEXHOJIOTHI BO3JEIBIBAHUS, a TAKKE MPOAHATU3UPOBATh
(uTOCAaHUTApPHOE COCTOSIHUE €€ MOCEBOB. JlJIs 3TOro perainch Cleayo-
e 33/1a91: y9eT ypoxKasi ¥ ONpeIesIeHHue ero CTPYKTYphl, yueT Oone3nen
1 BpeauTenell Ha MpeCTaBISHHBIX BapHAHTaX.

MarepuaJibl 1 METObI UCCJIET0OBAHUI

HccnenoBanus mpoOBOAMINCH B MHOTOJIETHEM JIBYX(DaKTOPHOM CTallHi-
OHApHOM IIOJIEBOM OIIBITE, 3aJI0keHHOM B 2017 rogy Ha ONBITHOM IOJE
SApocnasckoro HUMXKK ¢unnana ®HL[ «BUK nm. B.P. Bunssmca» co-
[JJACHO METOAWYECKUM pekoMmeHaanusMm [5]. IlodBa oOmbITHOrO yuact-
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Ka JIEPHOBO-IIOJ30JIUCTAs CPEIHECYIIIMHUCTAsI C CONEp)KaHHEM Tymyca
1,87%, P,Os— 278 mr/kr mousbl, K,O — 128 mr/kr moussl, pH — 5,8. O6mas
wiomaae aAeiasaku 120 M2, pasMenieHie BAPHAHTOB PEHIOMU3HPOBAHHOEC
B 3-KkparHO#l MOBTOpHOCTH. CeBOOOOPOT: OJHOJETHHE TPABhI C TOACEBOM
MHOTOJICTHUX TpaB (JIIOIEpHA CHHSIS + TUMOQEeBKa JTyroBasi + OBCSHHIIA
JyroBast) — MHOTOJICTHHUE TPaBhl (3 roa mojab30BaHus ) — 03UMBbIE U TIOYKOC-
HO TIOCEB parica Ha CHepar — suMeHb — KyKypy3a. OObeKTOM HCCiie0Ba-
HUS SBISIICS THOpUA KyKypy3sl «Pocc-199 MB» KOTOpbIil BO3JenbIBaics
B ceMuIioiibHoM ceBoobopote B 2018 u 2019 rogax. B ombite Kykypy3a
Ha 3€JICHYI0 MacCy BO3IENBIBAIHCH 10 CIEAYIOIINM TeXHOIorusm: dak-
top A — OT (K) — skcTeHCHBHAs TEXHOJIOTHS O3 mpUMeHeHHs y1o0peHni
(xoutpons); OT — opranuueckasi TEXHOJIOTHS C IPUMECHEHHEM OpraHudve-
ckux ynoOpenwuii; BT — OuonorusupoBaHHast TEXHOJIOTHS C IPUMEHEHHUEM
OpTraHWYECKUX W MUHEPATHHBIX yaoOpeHuit NsoPsoKe; UT — nHTEHCHBHAS
TEXHOJIOTUS C MIPUMEHECHUEM OPTaHUYeCKUX U MUHEPAIbHBIX YIOOpCHHMI
NiooP100K120; BT — BBICOKOMHTEHCHUBHASI TEXHOJIOTUS C IPUMEHEHUEM Opra-
HUUYECKUX U MUHEpaNIbHBIX ya00peHuit N,sP125K 5. Ilox kykypy3y B ceBoo-
0opote ObLTH BHECEHBI OpraHnieckue ynoopeHus — HaBo3 60 1/ra. dakrop
B — Guonpemnaparsr: 6e3 06padorku; 2119; Muzopun; cmech Ouorpenapa-
ToB. OTpenieNieHre ypoxKaHOCTH 3eTIEHONH MacChl KyKYpY3bl OIPeAemsiiach
OOIIENPUHATHIMA METOAUKAMH, [T y4eTa OoJIe3Hel IpoBoIsAT 0TOOp MPoo
1 JTa0OpaTOPHBIA OCMOTP, YUET BPEIUTENeH MPOU3BOAMICS TPU TTOMOIIH
SHTOMOJIOTHYECKOTO cadka. CraTucTrdeckas 0opaboTKa JaHHBIX IPOBOIH-
JIaCh METOJIOM JTUCIICPCUOHHOTO aHajIK3a ¢ OMOIIBIO MporpaMMel Disant.
B 2019 rony B Mae u ntoHE YCTAaHOBHJIACH XKapKast 0e3 BBINAIEHUS 0CaIKOB
MOTO/Ia, HO C HIOJNS TI0 CEHTAOPh HAOIIONAIO0Ch MOBHIIICHHOE BBITIAICHUE
0CaJIKOB U 00JIEe XOIOAHBIN MTEPUOJI, UTO B ONPEACICHHO CTETICHU 3aMe IS~
JI0 BETeTaIuIo KyKypy3bl U BIHIO Ha €€ KOHEUHYIO YPOXKaHOCTb.

Pe3yabTaThl Mccae10BaHUI

B TeueHue BereTalMOHHOTO MEPHOA BCTPEUYATHCH CIEAYIOLINE BPEIy-
TeNn: OOBIKHOBEHHAS 3J1aKOBasl TSI, KJIEBEPHBIH JOJTOHOCHK, JTyTOBOW KJIOTI,
JIOKHOTYCEHHIIA MIIIIBIIIKA, [IBEACKass MyXa, NbSABUIA CHHSS, XJeOHas
nosiocaras OoIIKa, pOCTKOBask Myxa, creOeBast xjieOHast 01011k, IMIIeHHY-
HBII TPHIIC, TAJUTMIIA, 03UMast COBKa. B xoze rccinenoBanys ObIIO BBISBICHO,
YTO B CPEIHEM IPU BO3AETBIBAHUU KYKYPY3bl Ha 3€JICHBIH KOPM HAaHOOJNb-
1Iee KOJIMYECTBO BpeauTesied HaOMoganoch Ha BapUaHTe C IIPUMEHEHHEM
oprannueckux ynobpenwuii (OT) — 19,2 mt./M2, ¢ ipeodIagaHreM pOCTOKO-
BOM Myxu — 2,7 T./M* M NIIEHHYHOTO Tpurica — 2,3 mr./m*. CuiibHee Bcero
10 BCEM BapHaHTaM TEXHOJOIUi KyKypy3a HOpaXkaiach POCTKOBOM MyXOH,
C MaKCHMaJbHBIM 3HaueHHueM B 3,4 mt./m* npu unTeHcuBHOU (UT) TexHO-
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JIOTHY BO3JENbIBaHUS, 4TO Ha 36% OOIbIlle IO CPABHEHHUIO C KOHTPOJIBEHBIM
BapuaHTOM. J{0CTOBEPHBIX pa3inumii 00HAPY>KEHO HE OBLIO.

[ToceBbl KyKypy3bI TOPAKATUCH OOJIC3HIMU, PIKABUNHON U OEIOH TAT-
HUCTOCTHIO (Tabnuma 1). HanbompIas pacpocTpaHeHHOCTh PKaBYMHEI B
CpeIHEM IT0 TEXHOJIOTHSAM BO3[EIBIBAaHUS HaO0aIach Ha BapuaHTe WH-
teHcuBHOU TexHonoruu (UT) u cocraBuina 1,8%, 6enoii NATHUCTOCTH — Ha
ounonormzuposanHoii (bT), mpu BHecenun 60 T/Ta HaBO3a M MHHEPAIBHBIX
ymobpenuit B mo3e NsoPsoKe — 3,11%, mpuaeM umeno Mecto OBITH CyTiie-
CTBEHHOE pa3jNyue 10 CPABHEHHIO C KOHTPOJIBbHBIM BaprHaHTOM. CpaBHHU-
TEJHPHO MEHBIITNE MTOKa3aTel! 110 JABYM OOJIE3HSM OTMEUeHBI Ha BapHaHTax
BBICOKOMHTEHCHBHON TEXHOJIOTHH, C TIPUMEHEHUEM OPTaHUYECKUX U MHU-
HEpaJIbHBIX yno0penuit — 1,68%, 4To AenacT JaHHYHO TEXHOJOTHIO OTHOM
13 IPUOPHUTETHHIX. JJOCTOBEPHBIX pa3inyuii IO MHTEHCHUBHOCTH OOJIe3HEN
3aMe4eHo He ObUT0, MaKCHMAaJIbHbBIE 3HAYEHHS 110 PrKaBuMHE HaOII0MaINCh
IIpu opranuueckoi Texnonoruu BozaensiBanus (OT) — 1,15%, munnMans-
Hble — Ha BapuaHTe uHTeHcuBHOU (UT) — 1,07%. benas matHuUCTOCTH, B
CBOIO OdYepesib, HanboJee NHTEHCHBHO IMOpaXkajla pacTeHUs] Ha BapHaHTE
OMOJIOrM3UPOBAHHON TEXHOJIOTHH BO3JeNbIBaHuS — 1,53%, MUHUMaIbHBIC
3Ha4YeHUs 3a()MKCUPOBAHBI MPU HCIIOIB30BAHUHA OPTaHUYECKOH TEXHOIO-
ruu — 1,07%, aro s Ha 0,10% menbire kKoHTpos. CyIecTBeHHBIX OT-
KJIOHEHUH TaKXe HE OTMEYEHO.

Tabmuma 1 — IHTEeHCHBHOCTD M pacpoCTpaHEHHOCTh O0e3HeH Ha
PaCTCHUAX KYKYPY3bIl IPH pa3JIM4YHbIX TEXHOJIOTHUAX BO3AC/ILIBAHNUA,
B CpEJTHEM T10 BapUaHTaM

PacnpocTtpanenHocts, % HHTeHcuBHOCTD, %
Bapuant P Benast Benast
YKaBuMHa PxaBunHa
IISITHACTOCTB IISITHACTOCTB
B cpennem no dakropy A
9T (K) 1,30 1,79 1,03 1,17
oT 1,81 1,38 1,15 1,07
BT 1,49 3,11 1,08 1,53
uT 1,98 1,60 1,07 1,23
BT 1,68 1,68 1,13 1,20
HCPys A F¢<F05 1,127 F¢<F05 F¢<F05
B cpenrem no dpaxrtopy B
Be3 06paboTku 2,67 2,57 1,26 1,52
2119 1,00 1,72 1,00 1,21
MuzopuH 1,31 1,31 1,03 1,02
Cwmech 1,63 2,06 1,07 1,21
HCPy; B 0,973 F¢ < Fos F¢ < Fos F¢ < Fos
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[Ipu oOpaboTke cemsH OmoIpenaparaMu B CpeIHEM 10 (PaKTopy pac-
MIPOCTPAHEHHOCTh PKaBYMHBI CYIIIECTBEHHO CHIKAIach Ha BCEX BapHaHTax
00paboTOK 1O CPaBHEHUIO C KOHTPOJIEM, IIPH HAaUMEHbIeM 3HaueHuHu 1%
Ha BapuaHTe 2[19, 4TO rOBOPUT O MOJOKUTENHHOM JIEHCTBUM IIpenapara.
CyIIeCTBEHHBIX Pa3IUIHi 10 OEJI0i MATHUCTOCTH 3aMEeUeHO He OBLITO, HO
CPAaBHHUTENIBHO YETKOE CHI)KEHUE PACIpPOCTPAHEHHOCTH TaKXKe OTMEJaeT-
cs Ha BapuaHTax Oakrepuii 2119 u muzopuHa. buonpemnaparsl, Tak ke, Kak
Y TEXHOJIOTHH BO3[ENBIBAHUS, CYIIECTBEHHO HE IOBJIUSUIM HA MHTCHCHUB-
HOCTB PaclpoCTpaHeHus O0JIe3HEel, MUHUMAaJIbHBIE 3HAYCHUS 110 pyKaBUnHE
OTMEYaloTCs Ha BapuaHTe o0padorok cemsH 2119 — 1%, mo Gemoii msTHA-
CTOCTH — IIPH UCTIONB30BaHNUU MHU30pHHA — 1,02% cOOTBETCTBEHHO.

T'oBopst 00 yposkalfHOCTH, MOKHO OTMETHTbH, YTO B OTPENEIECHHOMN CTe-
NIEHU Ha Hee BIMSIOT KaK TEXHOJIOTHH BO3MEIBIBAHMS, TAaK U UCIIOIb30BaHUE
Ouonpenaparos (Tabmuima 2). B cpeqHeM mo TEXHOJOTHSM BO3/EIBIBAHUS,
MaKCHUMaJlbHasl ypOXKalHOCTb 3€JICHONH MacChl U CyXOTO BEIIECTBA JJOCTUTHY-
Ta Ha BapuaHte BricokonHTeHcuBHON Texnonoruu (BT) — 86,8 u 16,3 1/ra
COOTBETCTBEHHO. J|0CTOBEpHBIE pa3IHYHs M0 YPOXKAHHOCTH CyXOTo Belle-
CTBa, B CPABHEHHH C KOHTPOJIEM, HAOIIOAAIOTCS Ha BCEX BapUaHTaX TEXHOJIO-
ruid. CylIecTBEeHHOH pa3HHIBI MEXIy OpraHHYeCKOH, OMOIIOTH3HPOBAHHOM
Y UHTCHCUBHOW TexXHOJIOrHEH 3amedeHo He Obuio. OOpaboTKH pa3iuyHbI-
MH OuomnpenaparaMy TakKe HE MOKa3ald JOCTOBEPHOTO YBEIMUYCHUS I
YMEHBLIECHHUS YPOXKalHOCTH, KaK II0 3€JICHOH Macce, TaK U 110 CyXOoMy Bellle-
CTBY, C MAKCUMaJIbHBIMU 3HaYeHUusIME 64,4 T/ra u 11,8 T/Ta COOTBETCTBEHHO,
npu o0paboTke ceMsiH mpenaparom 2119, a taxoke 65,9 1/ra u 11,8 T/ra pu
00pabOTKEe MU30PHHOM.

Tabnuua 2 — YpoxaliHOCTh KYKypy3bl B 3aBHCUMOCTH OT Pa3IHYHBIX
TEXHOJIOTUH BO3/IENBIBAHMS, B CPEIHEM 10 BapHAHTaM

YpoxxaiHOCTB, T/Ta
Bapuant

3eJIcHas Macca | CyXO¢ BEIICCTBO

ITo dakTopy A
9T (K) 31,3 5,5
oT 62,5 11,4
BT 63,8 11,8
uT 71,3 12,3
BT 86,8 16,3
HCPys A 1,15

ITo dakropy B
Be3 00paboTku 63,6 11,3
2119 64,4 11,8
MuszopuH 65,9 11,8
CmMmech 58,5 10,9
HCPy; B F¢ < Fos F(b < Fos
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3aKkjIoueHue

Ha nepHOBO-110130JIMCTON CPEAHECYTIIMHUCTOM MTOYBE, B YCIOBUSAX KOP-
MOBOT'O CeBOOOOpOTa HanboJIee ONTUMAIBHOMN SIBIISICTCS BBICOKOMHTEHCHB-
Hasi TEXHOJIOTHSI BO3/IEJIBIBAHMUS, €€ MPUMEHEHUE 00ECIIeUnIIO YBEINYeHUE
YPOXKAWHOCTH 3€JIEHOW MacChl KYKypy3sl 10 86,8 T/ra, a cyXxoil Macchl 10
16,3 T/ra, npruemM HaOIIOOAUCH CYIIECTBEHHBIE PAa3IHYUs B CPAaBHEHUH C
OpraHnYecKoi, ONMOIOTU3NPOBAaHHON M MHTEHCUBHOW TexHomorueil. [Topa-
KAeMOCTb OOJIE3HSIMHU U BPEOUTEISIMU PACTEHUN KyKypy3bl IIPH BO3IEIIbI-
BaHMU 110 JAHHOW TEXHOJIOTHH, TAKXKE HE MPEBBIIIACT JOIYCTUMBIX HOPM H
JlaeT CPAaBHUTEJILHO HU3KUE 3HAUCHHUS.

Jlydmum OMOJIOTHYECKUM MpenaparoM, Mo pe3ynbTaTaM OIIbITa, SBIIS-
ercs 2119, ero ucronp3oBanme B cpemHeM 1O (aKTOpy Jal0 MaKCUMAallhb-
HYIO ypoxaiHOCTb 64,4 T/ra 3eneHoi Maccel u 11,8 T/ra, a 0OpaboraHHbIe
UM pacTeHHs MOpakaluch OONe3HAMHU ciabee, HEXKEIH Ha BapuaHTax C
00paboTkoil Mu3opuHOM. lIlpuMeneHne 6uonpenaparoB B CMECH HE Ao
CYLIECTBEHHOTO pa3iMuvs B CPAaBHEHUM C OJMHOYHBIM HCIOJIb30BAHUEM,
Kak II0 YPOXKalHOCTH, TaK ¥ IOPaKaeMOCTH OOJIE3HSMHU, HO ONIPEIEICHHOE
CHIDKCHHUE YpOrKasi 3eJICHOH Macchl Bce e oTMeuaeTcs. Takum oOpasom,
npumenenne 2119 u Mu3zopuHa B cMeCH PEKOMEHIYeTCs UMb Ipu nedu-
LUTE Ha IPOM3BOACTBE TOTO HJIM MHOTO Mpemnapara.
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JIEH B OPTAHUYECKOM 3EMJIEAEJINU
HEYEPHO3EMbS

o.c.-x.n. CJI. benonyxoe, o.c.-x.n. P.@. baitbexos
(OPI'BOY BO PIAY-MCXA umenu K.A. Tumupaszeea, Mockea, Poccus)

KiroueBnie ciioba: JICH-JOJT'YHCL, JICH MaCJ'IH‘lHLIfI, OKOJIOTHUYECCKOC
3EMJICACIINC, ypO)KaﬁHOCTL, Ka4€CTBO CCMsH, Ka4C€CTBO BOJIOKHA.

.HCH-I[OHI‘YHGH 1 HOBBIC BBICOKOIIPOAYKTHUBHEIC COPTA JibHA MaCJIMYHO-
TO SIBJISIOTCS TMEPCIIEKTUBHBIMU TPSIMIBHBIME CEIhCKOXO3SIHCTBEHHBIMHU
Kynbrypamu s HeuepHoszemHoit 3oub1 Poccuiickoit ®enepanuu. B opra-
HUYECKOM CEJIbCKOM XO3SMCTBE 3TUX 00JacTell COPTOBBIC arpOTEXHOJIOTHH
BEIPAIIMBAHUS JIbHA MOTYT O0€CIIEYHTh MOTyYEHUs JHHIHOTO BOJIOKHA JI0
1,2—1,4 t/ra u cemsH 710 1,5 T/Ta ¢ BBICOKMMM I10Ka3aTeIIMU KauecTBa.

FLAX IN ORGANIC AGRICULTURE
OF THE NONCHERNOZEM ZONE

Doctor of Agricultural Sciences S.L. Belopukhov,
Doctor of Agricultural Sciences R.F. Baibekov
(FSBEI HE RT SAU, Moscow, Russia)

Keywords: flax flax, oil flax, organic farming, productivity, seed
quality, fiber quality.

Flax flax and new highly productive varieties of oil flax are promising
spinning crops for the non-chernozem zone of the Russian Federation. In
organic farming in these areas, varietal agrotechnologies for growing flax
can provide flax fiber up to 1.2—1.4 t/ha and seeds up to 1.5 t/ha with high
quality indicators.

Uro BaXHO CErOAHS B MHTEHCHBHO DPAa3BHMBAIOIIEMCSI OpPraHMYECKOM
3eMJIe/IeTNH, OCOOCHHO B CBSI3M ¢ BCTyIUieHHeM ¢ stHBaps 2020 roma De-
JIepaIbHOTO 3aKoHa 00 opraHmyeckoM 3emueaennn? OpraHudeckoe (KO-
JIOTMYECKO€) arponpon3BOJCTBO JOKHO MCIIOIb30BaTh BO30OHOBIEMbIE
PECypCHI B JIOKAJIbHO OPTaHM30BAHHBIX CENIbCKOX03HCTBEHHBIX CUCTEMAX.
[Ipu 3TOM OCHOBHas 3a7a4a, KOTOPYIO HEOOXOIMMO pelaTh CeIbX03TOBa-
POTIPOU3BOAMUTENSIM, KOTOPHIE 3aHUMAIOTCSI OPTaHUYECKUM ITPOU3BOICTBOM
Ha COBPEMEHHOM 3Talle — 3TO COXPaHUTh OaJlaHC MUTATENIbHBIX BEILECTB,
OpeXIe BCEro, Mo a3oTy, Gocopy U KaJHio, a TAKKE MUKPOIIEMEHTaM.
3T0 0COOEHHO BayKHO ISl JIbHA, TOCKOJIBKY HEOOXOJMMO €TO BBIPALIHBATD
B C€BOO0OOPOTE, a JJISl MOMyYSHHUs] BHICOKOKaYeCTBEHHOHN JTHHOIPOIYKIIUH
HaJl0 MPUMEHSTh 3aIIUTHO-CTUMYIHPYIOLUINE KOMIIJIEKCHl POCTPErysTop-
Horo aelictud [1, 2]. Panee psn Takux mpenapaToB ObUI CHHTE3MPOBaH
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COTpYAHUKaMH Kadenpbl XUMHHU [3], ¥ IpUMEHeH 111 00paboTKH JIbHA C
LIEJTBI0 TTOTyYeHUs MPOAYKIIUHY, YAOBIETBOPSIONIEH OTEYeCTBEHHBIM H 3a-
PYOeXHBIM CTaHgapTaM KadecTsa [4, 5].

Pa3BuTHE TBHOBOACTBA B HAllleW CTpaHE M, B YacTHOCTH, B HeuepHo-
36MHOM 30HE SIBISIETCS BAXKHOW TOCYAAPCTBEHHOM 3aJayeil, MOCKOIBbKY B
HeuepHo3eMbe JIeH MUCTOPUYECKH BBIPALIMBAIM HA MPOTSHKEHUU CTOJIETHH
1 BOJIOKHO CeMeHa OBbIIIM OCHOBHBIMH COCTABJISIOIIMMH IKCIOPTa MPOIYK-
nuu. CerofHs Ha TOCYJapCTBEHHOM YpPOBHE 00CYXKTaeTcsi MOAIPOTrpaMMa
MHTEHCUBHOIO PAa3BUTHUS JIbHOBOJACTBA B paMKax pasnuuHbix denepainb-
HBIX TporpamMM. B pa3BuTHH JTBHOBOZICTBA 3aMHTEPECOBAHBI, IPEXKAE BCETO,
MIPEANPHUITHS TEKCTHIHHOM U JIETKOH MPOMBIIIIIIEHHOCTH, KOTOPhIE Kak pa3 u
cocpenoroueHsl B MiBanoscko#, Koctpomckoid, TBepckoit u cocenHux oona-
crax. JIeH Taxoke sIBISeTCs ChIPbeM Ul XUMHUYECKOM, JTaKOKpacouHOH, dap-
MAalEBTUYECKON, MUIEBOX U MHOTHX JIPYTHX OTPAciey MPOMBILIUIEHHOCTH.

Kak anst opranngeckoro, Tak U TPaIULIMOHHOTO 3eMIIeACIHs HeoOXo-
OUMO YYUTBIBaTh, YTO C LEJBI0 OrPaHUYCHUS! IPUMEHEHHUS HE BO30OHOB-
JSIEMBIX PECYpCOB Ui CHAOXKEHHSI TIOCEBHBIX IUIOMIAACH MUTATeTbHBIMU
BEILIECTBAMHU JIOJDKHBI HMCIOJIB30BATHCS OTXOABl M TOOOUYHBIE MPOMYKTHI
PacTUTEIBHOIO M KUBOTHOTO MPOUCXOXKIEHU. B mocnenHem ciaydae 3to
JIOCTaTOYHO MPOOJIEMATHIHO, TTOCKOJIBKY JKHBOTHOBOAYECKHE XO3SHCTBA
B PEAKHX CIy4YasX paclojararoTcs BOIM3M pacTEHUEBOAYECKUX XO3SHCTB
IUISL OpPTaHU3alMd COBMECTHOTO cOTpynHuuecTBa. [lepeBo3ka Ha Oombue
PacCTOSIHHS OTXO/IOB KHBOTHOBOZICTBA MTPAKTUYECKN HEBO3MOXKHA.

Oprannyeckoe (PKOJOTHYECKOE) PAaCTEHHUEBOACTBO JIOMKHO BHOCHUTH
BKJIaJ] B COXpPaHEHHE M YIy4YIIEHHE IUIOAOPOAMS MOYBBI M B MPEAOTBpa-
meane e€ 3po3un. PacTeHus] AOMKHBI MONTyYaTh NMUTATENbHBIE BEIIECTBA
MIPEUMYIIECTBEHHO Yepe3 IKOCUCTEMY MOYBHI, & HE U3 BHOCUMBIX B IIOUBY
PacTBOPUMBIX YIOOPEHHH.

[TocTynnenne nmuTaTenbHBIX BEHIECTB OMpENeseT Ka9YeCTBO MPOAYK-
nuu. OJHAKO MPU MHTCHCUBHOM CEJIbCKOM XO3SHCTBE BCE 0ojiee OCTPO
HabmonaeTcs qucbasaHc KOHEYHOM MPOMYKLUH 0 MHUILEBOH LEHHOCTH,
YTO BaYKHO JIJISl TIbHSTHOTO CEMEHH: 110 MUTATEeNIbHBIM BellecTBaM (aMHUHO-
KHCJIOTaM, BUTAMUHAM, MUKPOdJIEMEHTaM — iof, GTop, UMHK, Onomoru-
YECKH aKTUBHBIM BEIIECTBAM, JHEPIreTHUECKON IEHHOCTH, OPTaHONENTH-
4yecKuM cBoricTBaM). T.e. IPOAYKIHS MONTydaeTcss HU3KOTO KadecTBa, HO
3aT0 MHOTO NMpoayKiuu. CpeJHUI BBIHOC 2JIEMEHTOB TUTAaHUA HAa | TOHHY
JEHOCOJIOMEI ¢ y4&€TOM TOOOYHO MPOIYKITUU COCTaBIsAeT: a30T — 13,3 kT,
dhocdop — 5,5 kr, kanmii — 19,4 k.

HeoOxoaumo y4nThIBaTh U 9KOJIOTHYECKUE acnekThl. [Ipumenenue ar-
POXMMHKAaTOB B MHTEHCUBHOM 3€MJIC/IEJINH, HECOMHEHHO, HAHOCHUT yIIepO
OKpyXkatouieii cpene. 13 mouBsl H3bIMAIOTCS B IEPBYIO OYEPEAb JOCTYIIHBIC
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MUTaTeNbHbIE BellecTBa. [[pyroe gemno — opraHnueckoe 3eMieieNine — 3TO
9KO-aHTPOTIOTEHHAs CUCTeMa. YeIOBeK MCKYCCTBEHHO CO37AaeT DKOCHCTE-
MY, IIOCTOSIHHO JAyMaeT 000 BCEX B3aUMOJICHCTBUSAX HA IMOJISAX, B [IOUBE, MU-
KpOOpraHu3Max, pacTeHHsX, Bcel omoTe. OCymecTBIsIeTCS ONTHMAaTbHBIN
JUIS JAHHOTO PETHOHA MOM00p copTa, arpoTexHoiorun. Heobxomumo wc-
MOJIb30BATh HPUHITUI MTPO(UIAKTHKY, YUUTHIBATH BCE MTAPAMETPHI — BETEP,
0CaJIKH, TEMIIEPaTypy, OCBEIIEHHOCTh, pH, IPOBOAUTE TOCTOSTHHBIN MOHH-
TOPHHT 110 MHOTUM TIOKa3aTelsiM. B 3ToM cirydae ¢ mpuMeHEHHEM COBpe-
MEHHBIX BEHICOKOMHTEHCUBHBIX COPTOB JIbHA-JO0ITYHIIA U JIbHA MACIIMYHOTO
BO3MOxXHO B HeuepHoszembe momyuars o 1,2—1,4 1/ra BojokHa u 10 1,5
T/ra MbHOCEeMsH. [IpOMyKITHS TIPH 3TOM COOTBETCTBYET BCEM IapaMeTpam
Ka4eCTBa M IO MHUIIEBON U MO SHEPTETUUYECKON IIEHHOCTU, XUMHUYECKOMY
COCTaBYy.

BriBoabI

Takum 00pa3oM, NEPCIEKTUBHBIM HAIIPABICHUEM Pa3BUTHS CEIBCKOTO
xo3s1iicTBa B HeuepHO3eMHOI 30HE CTpaHBbI SIBISIETCS BBIPALLMBAHNE JIbHA-
JONTYHIA U JIbHA MAaCIMYHOTO, OCOOEHHO B OpraHM4YeckoM cekTope. Kak
Ha POCCHUICKOM, TaK U Ha 3apyOeKHBIX PbIHKAX MIPOLYKIHUS JIEHIHOTO KOM-
TUIEKCA CETOHA SIBIISIETCS BOCTPEOOBaHHOW M MMEET BBHICOKHE TEPCIIEKTH-
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BJIUSIHUE PA3JIMYHBIX ATPOTEXHOJIOTUI
HA ITOYBEHHYIO ®AYHY
U YPOXKAMHOCTH IOJIEBBIX KYJIBTYP

K.c.-X.H., 0Oouyenm A.H. Boponun; mazucmpanm HU.B. Ma3ypun
(@I'BOY BO Apocnasckaa I'CXA, Apocnasns, Poccus)

KaroueBnie ciioBa: TEXHOJIOTHS BO3ACJIbIBAHUS, KOPMOBBIC KYJIBTYPHI,
YUCJICHHOCTD (I)aYHBI IMOYBBI, CPCAHECYTIIMHUCTAA 1MOYBA.

B Z[aHHOﬁ CTaTbC IMPEACTABICHBI MAaTCpUAJIbI IO U3YUCHUIO BIUSAHUA
Pa3IMYHBIX CHCTEM OCHOBHOW 00pa0OTKU MOYBHI M YIOOPEHUH HA YHCIICH-
HOCTH (hayHBI TIOYBBI M YPOXKAHHOCTH TOJEBBIX KynabsTyp. McciemoBaHus
IMPOBOAUJIUCH B YCIIOBUAX MHOTIOJICTHETO IMOJICBOTO CTAIMOHAPHOTO OIIbI-
Ta Ha JEPHOBO-TIOA30JIMCTON CPETHECYTIIMHUCTON TOYBE OMBITHOTO ITOJIS
SpocnaBckoro HUMXK — dummana « PHI[ BUK um. B.P. Bumbsamcay.
TToka3ana monokuTeILHas POJIb TPUMEHCHUA BBICOKOMHTEHCUBHOM TEXHO-
JIOTHH BO3/EJIBIBAHUS KOPMOBBIX KYIBTYp. B 3TOM ciydae yBenndmBaeTcs
YUCIIEHHOCTD TIOJIE3HON TTOYBEHHOM (hayHBI M BO3MOXHO TOyYEHHE MaK-
CUMAJILHOM ypOXKaHOCTH OOJILITMHCTBA KOPMOBBIX KYJIBTYP PErHOHA.

INFLUENCE OF VARIOUS AGROTECHNOLOGIES
ON SOIL FAUNA AND YIELD OF FIELD CROPS

Candidate of Agricultural Sciences, Docent A.N. Voronin;
Undergraduate student 1.V. Mazurin
(FSBEI HE Yaroslavl SAA, Yaroslavl, Russia)

Keywords: cultivation technology, forage crops, abundance of soil
fauna, medium loamy soil.

This article presents materials on the influence of various primary
tillage systems and fertilizers on the number of soil fauna and yield of
field crops. The studies were carried out under the conditions of many
years of field field experience on sod-podzolic medium loamy soil of the
experimental field of the Yaroslavl Research Institute of Life Sciences —
branch of the FNC VIK named after V.R. Williams». The positive role of
the application of high-intensity technology for the cultivation of forage
crops is shown. In this case, the number of useful soil fauna increases and
it is possible to obtain the maximum yield of most of the forage crops in
the region.

Bonpiyio ponp B rymycooOpa3oBaHUM M HKOJIOTHUECKOH cOasaHCH-
POBAaHHOCTH arpojaHAmIa(pToB WrpalOT MOYBEHHBIE OECIIO3BOHOYHEIE.
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BonbImIMHCTBO MOYBEHHBIX OPraHU3MOB OCOOEHHO YYBCTBHUTENIBHBI K MPU-
POIHBIM, aHTPOTIOTEHHBIM HApPYIIEHHSIM B TOYBE KOTOPHIE TIO3BOJISIFOT HMC-
MOJIb30BaTh MOYBEHHO-MUKPOOHOIOTHUECKUE XapaKTEPUCTUKHU ISl OLICH-
K{ DKOJIOTHYECKOTO COCTOSIHUS MOYB M JaHAmadToB. MeHbllle cTpagaroT
BUJIBI, 00TaqatoNfe BHICOKOM MOABMKHOCTBHIO M BBICOKMM ITOTEHIINAJIOM
pOCTa YMCIEHHOCTH MOMYISIIHUU. Pa3muuHble TEXHONOTUH BO3JENBIBAHUS
OKa3bIBAaIOT MPSIMOE ¥ KOCBEHHOE BO3ICHCTBHE HA MOYBY, TEM CaAMbIM pa3-
pymiast cpefy oOuTaHus, CHIBHO CHM)KAs YUCICHHOCTH MO, 3aze-
JIBIBAaHUE PACTUTENBHBIX OCTATKOB B MOYBY MOXKET OTPaHUUYUTH MPOLECCHI
PEKOJIOHU3AIMY [TOYBEHHBIX OPraHU3MOB 32 CUET IepepacipeesieHus uc-
TOYHWKA MUTAHHA, a TaKXKe KoleOaHWi Coaep KaHWs BOABI U M3MEHEHHUS
TEMIEpaTypbl, OT 3TOI0 COKPAIIAETCs UX aKTUBHBIN Mepuoy B mouse [1].

I'maBHast pons B ryMmycooOpa3oBaHHM MOXKET NMPHHAMICKATh UMEHHO
MTOYBEHHBIM O€CII03BOHOYHBIM >KHBOTHBIM, JKU3HEAESITETFHOCTh KOTOPBIX
NPOTEKAET B a3POOHBIX YCIOBUIX, TO OTCYTCTBYET HEOOXOAMMOCTH 000PO-
Ta IJ1acTa U IIIyOOKOTO PHIXJIEHUs B polecce 00padOTKH MOYBHI KaK Cpell-
cTBa U1t 3¢ (HEeKTUBHOTO MPOTEKaHUA MIpoIiecca ryMmycoodpa3osanus [2].

VYnoOpeHust TakKe OKa3bIBAIOT BIMSHHE HA TOYBEHHBIE OPraHMU3MBIL.
MHorue yueHble 0TMEYaJIH, YTO BHECEHNE MUHEPAJIbHBIX yI0OpeHuit, oo
HE OKa3bIBAEeT 3aMETHOTO BIVSHHS HA TIOYBEHHBIX YJHTOMO(AroB, TU00 BBI-
3BIBA€T HEKOTOPOE CHIKEHHUE WX 4YUCIeHHOCTH [3, 4]. Ilpumenenune mu-
HEepalbHBIX YIOOpEHHH CHMKAeT YHMCIEHHOCTh JOXKAEBBIX uepsel. [lpu
J00ABICHNN K MUHEPATBHBIM yAOOPEHUSM OPTaHWYECKUX UYHCIEHHOCTDH
YepBeil CHIKaeTcs MeHbIe |5, 6].

Lenb paboThI — U3yYUTh BIMSHUE PA3IMUHBIX TEXHOJIOTHI BO3/ENbIBA-
HUS Ha YUCJIEHHOCTH (hayHBI TIOYBBI M YPOXKaWHOCTP MOJIEBBIX KYIBTYD.

MeTtonuka

Pabota mpoBommtace B 2019 romy Ha ombITHOM Toje SIpocimaBcKoro
HUNXKK — dpunmana «OHI BUK um. B.P. Bunssimcay Ha qepHOBO-TIOA-
30JIUCTON CPETHECYTIIMHACTON TIOYBE B ITOCEBE KOPMOBBIX KYIIBTYD.

Cxema noneeozo MH020¢aKm0pH020 CMAaUOHAPHO20 Oonblma

@axmop A. — cegoobopom
UYepenoBaHue KyJIbTyp B CEBOOOOPOTE:

1. OHONETHHE TPABBI C TOJCEBOM MHOTOJICTHUX TpPaB (JIIOLEpHA + TH-
ModeeBKa + OBCSHHITA JTyTOBAsI).
2. MHoronetHue Tpassl 1 LI
3. MHoroneTHue Tpassl 2 T.II.
4. MHOTOJIETHHE TPaBHI 3 T.II.
5. O3uMmas TpUTHKaJIe Ha 3€JIEHYI0 MacCy + MOYKOCHO paricC.

TPEXyKOCHOE
UCIIOJIb30BaHHE
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6. Slumenb Ha 3epHO.
7. Kykypy3a Ha cuJoc.

Daxmop B — mexnonoeuu 8o30envleanus Kyiomyp:

1. Dxonorudeckas TEXHOIOTHS BO3IEIBIBAaHIS KOPMOBBIX KynbTyp (K) —
0e3 ymnoOpeHuit u 0e3 MEeCTUIUIO0B, OCHOBHAs 00pabOTKa MOYBHI OTBAJIb-
Hasl, TOBEPXHOCTHAsI 00pabOTKa MOYBHI IO TYMEHB, ParIC.

II. Opranngeckas TEXHOJIOTHSI BO3CIIBIBAHUS KOPMOBBIX KyasTyp (O) —
0e3 MHHEpaJIbHBIX YIOOPCHHI U MECTUIUAO0B. B KauecTBe OpraHUYeCKuX
yI0OpeHUH NCTIONB3YIOTCS CHIIEPaT (paric), S9MeHHas COIoMa, MOCIIeAHUN
YKOC MHOTOJICTHHX TPaB, HABO3.

. OMTHOJICTHUE TPaBBI;

. MHOTOJIETHHE TpaBbl | L.II;

. MHOTOJIETHHE TPaBhI 2 I.TI;

. MHOTOJICTHUE TPaBHI 3 .IL., 2 YKOC TPaB Ha 3eJICHOE yI00peHue;

. 03UMasi TPUTHUKAJIE — Ha 3€JIEHYI0 MacCy, PariC IOyKOCHO — Ha CUAEPAT;
. SYMEHb, OCHOBHAs1 00paboTKa IOYBEI OTBAJIHHAS M TIOBEPXHOCTHAS;

7. KyKypy3a — suMeHHas cojioMa u 60 T/ra HaBo3a ToJ| 3s10JIEBYIO
BCIIALIKY.

III. buonoruzupoBaHHasi TEXHOJIOTUS BO3EJbIBAHUS KOPMOBBIX KYJIb-
Typ (Bb) — ocHOBaHa Ha OMOJIOTHYECKUX (PaKTOPaX ¢ OTPAHUYCHHBIM ITPH-
MEHEHHEeM MHUHEpAIbHBIX YI0OpeHUH U cpeicTB 3amuThl. OCHOBHAS POIIb
MIPUHAUICIKUT KyJIbTypaM CeMeicTBa 0000BBIX, CHIEpaTaM M OpraHude-
CKUM YTOOpEHUSIM.

1. onHonetHue TpaBbl — N3oP3Kys;

2. MHOTONETHHE TPpaBhl 1 .. — P3oKys;

3. MHOTOJIETHHE TpaBsl 2 T.I. — P3oKus;

4. mHOrONETHHE TPaBhl 3 LI — P3oKus;

5. o3umast Tputukaine — N3oP3Kus (BecHoM B mogkopMKy Nig), parc 1mo-
YKOCHO — N3oP30Kus;

6. stameHb — N3oP30Kys;

7. KyKypy3a— sdMeHHas cojioMa 1 60 T/ra HaBo3a 1o 3510JI€By 10 BCIalll-
Ky, BeCHOH NsoPsoKo;

IV. lHTeHCHBHAs TEXHOIIOTHUS BO3EIBIBAHUA KOPMOBBIX KynbTyp (M) —
ynoOpenust BHOCATCS TuddepeHITMPOBaHHO 110 KyJIbETypaM CeBO00O0poTa:

1. onnonetHue TpaBbl — NgoPsoKoo;

2. mHoronetHue Tpasbl 1 Lo — PgKoo;

3. MHOTOJIETHHE TPaBhI 2 T.I1. — PoKoo;

4. mHOTONETHHE TPaBHI 3 T.IL. — PgoKoo;

5. o3umast Tputukaie — NgoPsKoo (B TOM gHicIIe 1o mpearroceBHy 0 Kyb-
TUBANUIO N3, BECHON B MOAKOPMKY N3g), paric moykocHO — NgoPgoKoo;

AN DN B W=
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6. stameHb — NgoPsoKoo;

7. xykypy3a — 60 T/ra HaBo3a moja 350JIEBYIO BCIIAIIKy, BECHOM
NiooP100K120.

V. BBICOKOMHTEHCHBHASI TEXHOJIOTHS BO3/IEIBIBAHUS KOPMOBBIX KYITb-
Typ (B) — ynoOpenus BHocsTCs nuddepeHIUpoBaHHO MO KyAbTypaM ce-
BOOOOPOTa W TPOBOAMTCS 3alUTa PACTCHUN OT OOJNE3HEH, BpenuTenel u
COPHSIKOB:
. OIHOJNIETHHE TPaBbl — NogPooK3s;
. MHOTOJIETHHE TPaBHI 1 T.II. — PgK 355
. MHOTOJIETHHE TPaBHI 2 T.II. — PyK35;
. MHOTOJIETHHE TPaBHI 3 T.II. — PyK3s;
. 03uMas TpuTukaie — NoPoK 2, panc noykocHo — NggPgoKs3s;
. ’uMeHb — NgoPgoK 35, 3a111uTa pacrenuii;

7. xykypy3a — 60 T/ra HaBo3a oA 340JICBYIO BCHAIKY, BECHOU
N125P125K150, 3amura paCTeHI/II‘/'I.

MeTteoponoruueckue yciIoBuUsl BO3JCIBIBAHUS U3YYaEMBIX KYIBTYp B
2019 roxny cki1aapIBAIMCh B OCHOBHOM OJIarONPHATHBIE.

NN AW

Pe3yabTarhl

B noceBax KOPMOBBIX KyJIbTYp BCTPEHAIHUCH CIEAYIOIIHE NPEACTABU-
TEJIM TIOUBEHHOH (ayHbI: pabounii MypaBel, TOXKIEBOH YepBb, T'YCEHUIA
COBKH, JIMYMHKA MYXH, XyxXeiauua. Hanbonpmias 4ucieHHOCTs pabodero
MypaBbsl OTMEYAJIaCh B MIOCEBAX SUMEHS, HAMMEHBINAS — B IIOCEBAX KYKY-
Py3bI H MHOTOJIETHHX TpaB — 25,4 3k3./m* (pucyHok 1).

3
~ 30
[v]
5 28
£ 26
2 2
F
5 pabounii AOMKAEBOM  JIMUMHKA XKYKA- rYCEHULLA COBKU IMUMMHKA MYXM  XKyKenuua
3 mypaBei yepsb wenKyHa
Kynbtypbi
B AaumeHb E o3umasn Tputukane KYKypy3a @ BMKO-0BEC O mHoroneTtHue Tpasbl

PucyHok 1 — YncieHHOCTb TOYBEHHOU (hayHbI B 3aBUCHMOCTH
OT KYJIBTYPBI

MaxkcumalbHasi YUCIIEHHOCTh JOXK/IEBBIX YepBel HaOM0aanach B moce-
BaX MHOTOJIETHUX TPAaB, YTO CBA3AHO C KOJMYECTBOM PACTHUTEIHHBIX OCTAT-
KOB OT 3TOM KynbTypbl. MHHHMaNbHasg OTMeYaslach MPU BO3ZENIBIBAHUU
KYKypy3bl — 26 3K3./M?, 94TO MOKHO CBSI3aTh C MHTCHCHBHOW 00pabOTKOM
MTOYBHI HA JAHHOU MPOTIANTHOM Ky asType. HanOombIas 9iucIIeHHOCTh KyKa-
IIeJKyHa OTMEYaIach B TOCEBE KYKypy3bl — 26,1 9K3./M?%, a MaKCUMaJIbHOE
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KOJTMYECTBO XKYXKEIHUI] MPOCIIeKNBATIOCH TIPY BBIPANTUBAHUH O3MMOU TPH-
TUKane — 26,5 sk3./M2. TTomoOHbIe TeHAESHIMH OOBSICHIIOTCS HANTYYIITHMH
YCIIOBUSIMH JIJISl TUTAHUsI TIPEACTABUTENCH TAHHBIX BUIOB. MUHHMaIbHOC
KOJIMYECTBO T'yCEHHI] COBKM OTMEUAIOCh B MOCEBE O3WMOW KYIBTYPHI —
25 9Kk3./mM2. CxomHas TEHISHIINS C YMCIEHHOCTRIO TMYMHKHM MyXH HabIro1a-
JIach B MTOCEBE KYKYPY3bl.

B cpennem no KyneTypam, pu IpUMEHEHHH OpraHO-MHHEPAITBHOM TeX-
HOJIOTHH BO3JEIBIBAHNS OTMEUAIOCh HAaHOOJIbIIEE KOJTUIECTBO JOMKIEBBIX
4YepBei M JIMYMHOK JKyKa-menkyHa — 28,2 u 26,3 3k3./M?, COOTBETCTBEHHO
(pucyHoK 2).

pabounii
mypaseit

A0XAeBOWU
4yepsb

JIMYMHKA KYKa- ryCeHMLA COBKU NUUMHKA MYXU
WwenKyHa

XKyXenuuR g

YucneHHocTb, 3K3./M2

B|o

TexHonoruun BosaenbiBaHUA os

Pucynok 2 — UncneHHOCTD ITOYBEHHOH (hayHBI B 3aBUCHMOCTH OT
TEXHOJIOTHU BO3CJIBIBAHUSA KYJIIbTYPbI

Hcnonp3oBanne OHONOTM3NPOBAHHONW TEXHOJIOTHH BO3IEJIBIBAHUS 00-
YCIIOBIIJIO HANMEHBIIIee 3HaYeHNE YNCICHHOCTH pabounx MypaBbEB — 25,3
9K3./M2. Haubonbliee KOJIM4eCTBO MPEACTABUTEIICH JAaHHOTO BHIa OTMEYa-
JIOCh TIPU OPTaHUYECKONW TEXHOJOTHH — 27 3K3eMIUIIpOB. MaKkcuManbHOE
KOJIMYECTBO JIOKAEBBIX YepBEH M JMUMHOK KyKa-LIeTKyHa HaOIIOIAIOCh
IIpY IPUMEHEHUH OPraHO-MUHEPATbHON TEXHOJIOTHH BO3JIENIBIBAHMS C TIe-
ctunuaamu. Mcnons3oBaHue OpraHO-MHUHEPAIBHON TEXHOJIIOTUN BBI3BAJIO
HAMOOJIbIIIEE KOJTMIECTBO Ky eTHIl — 26,2 3k3./M2. MakcuMasbHas YUCIICH-
HOCTb JINUAHOK MYXH OTMEUaJIOCh IIPH OMOJIOrM3UPOBAHHON TEXHOIOTUH.

YpoxkaliHOCTB ABJIECTCS UHTETPUPOBAHHBIM [10KA3aTEIEM ILIOIOPOIHSL.
Hcnonp3oBaHne BceX M3y4aeMbIX TEXHOJIOTUH BO3/IENBIBAHMUS CLIOCOOCTBO-
BaJIO CYLIECTBEHHOMY YBEJIMYEHHUIO YPOKATHOCTH O3UMOM TpPUTHKAJE, KY-
Kypy3bl 1 BUKO-OBCSIHOHM cMmecH (Tabnwmma 1).

Tabmuna 1 — Bnusaue TeXHOMOTHi BO3ENBIBAHHS HA YPOXKAHHOCTH
KOPMOBBIX KYJBTYD

YpokaiiHOCTB, T/Ta
Bapuant o3uMas .. | MHOrOMET-
STYMEHD KyKypy3a | BUKO-OBEC
TPUTHKAJIE HUE TPaBBI
OkcrencusHas (K) | 3,35 11,00 31,25 32,6 17,00
Oprannueckas (0)| 4,09 14,90 62,50 38,3 20,10
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I Ipooonoicenue mabauyor 1
YpoxkaitHOCTb, T/Ta
Bapuanr o3uMast .| MHOroOMET-
SUMEHD KyKypy3a | BUKO-OBEC
TPUTHKAJIC HUE TPaBbI
buonorusuposan- 4,16 15,90 63,78 41,7 21,80
Has (b)
WurencusHas (1) 5,61 18,10 71,25 36,2 22,60
BricokounTencus-| 5,61 21,50 86,78 39,8 23,50
Has (B)
HCPy;s Fy <Fos 1,79 3,25 3,77 Fy <Fos
BriBoABI

Taxum 06pa3zom, Ha JEPHOBO-TIOA30JINCTON CPEAHECYTTIMHUCTON TTOUBE
PECKOMCHAYCTCSA NPUMCHCHHUE BBICOKOMHTEHCHUBHOM TEXHOJIOTUH BO3CJIbI-
BaHUS BCEX KyJIBTYP MOJIEBOTO ceBo0O0poTa. Micronp30BaHuE JaHHBIX arpo-
MPUEMOB CITOCOOCTBYET YBEIMUEHHUIO YHCIEHHOCTH ITOJIE3HOH MOYBEHHOMN
(hayHBI ¥ TOTYYCHUIO MaKCUMAIILHON YPOXKaHHOCTH OOJBIIMHCTBA KOPMO-
BBIX KYJIBTYp PETHOHA.
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BJIMSTHUE MAKPO- U MUKPOYJIOBPEHUI
HA YPOXAM 3EJEHOM MACCHI KYKYPY3bI B YCJIOBHAX
HAXWYEBAHCKOM ABTOHOMHOM PECITYBJIMKHA

@d.A. I'acanoes
(Hayuno-npouseoocmeennoe ooveounenue «Apasz»
um. akademuxa I'A. Anuesa, Haxuuesans, Azepoaiioican)

KiroueBsle cnoBa: KyKypys3a, 3eJeHasi Macca, MUKpOyZoOpeHus, ¢oH,
CEpO3EMHO-JIyIroBas II04Ba.

B moseBsIX OmbITax yCTaHOBJIEHO BIHMSIHHE MHKpolneMeHToB Mg, Cu,
Zn ipu poHe MUHEpAITBHBIX yaooperuit (NPK) Ha ypoxkaii 3emeHoit Macchl
KyKypy3bl B CEPO3EMHO-IYTOBOM ITOUBE. Pe3ysbTaramMu ONBITOB BBISBIICHO,
47O 1pH (hOHE MUHEPAITBHBIX yIoOpeHnii BHECEHHE 5 KT Mg yBeIHumnIio 3e-
JICHYIO Maccy KyKypy3sl Ha 442 Tp. BHeceHrne MeTHBIX 5 KT Ha (OHE MUHE-
PabHBIX YI0OpEHHH yBENTNYMIO Maccy KyKypy3bl Ha 511 rp, HauOoapImmi
pe3yabTaT ObLUI, JOCTUTHYT JOOABICHUEM 5 KT IIMHKOBBIX MUKPOYIOOpeHHIA
K ¢oHy, mpubaBka cocraBmia 609 rp.

INFLUENCE OF MACRO- AND MICROFERTILIZERS
ON THE CROP OF GREEN MASS OF CORN UNDER
THE CONDITIONS OF THE NAKHICHEVAN
AUTONOMOUS REPUBLIC
EA. Hasanov
(Scientific-Production Association «Araz»
them. Academician G.A. Aliyev, Nakhchivan, Azerbaijan)

Keywords: corn, green mass, micronutrient fertilizers, background,
gray-meadow soil.

In field experiments, the effect of trace elements Mg, Cu, Zn on
the yield of green mass of maize in gray-meadow soil was established
under the background of mineral fertilizers (NPK). The results of the
experiments revealed that with the background of mineral fertilizers, the
application of 5 kg Mg increased the green mass of corn by 442 g. Adding
Skg of copper against the background of mineral fertilizers increased the
mass of corn by 511gr, the greatest result was achieved by adding 5 kg of
zinc microfertilizers to the background, the increase was 609 gr.

Beenenne

B HaxwuueBanckoii ABToHOMHOU PecnyOnnke OCHOBHAs J10Jisi KOPMOB
JIOOBIBaETCS 32 CYET TOJIEBOIO KOPMOIIPOM3BOACTBA. 31IeCh 0cobas polb
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OTBOJIUTCSl BBICOKOYPOXKAHBIM TE€PCIIEKTHBHBIM KYJIBTypaM, TaKUM Kak
KyKypy3a.

Kykypy3a — omHa U3 BRICOKOYPOXKalHBIX KYJIBTYP Pa3HOCTOPOHHETO HC-
nonb30BaHud. Kykypy3Hoe 3epHO — IIEHHBIH KOHLEHTPHUPOBAHHBIA KOPM:
1 Kr ero mo MUTaTeIBLHOCTH cocTaBiseT 1,34 KOpM. €1. U COmEpKuT 78 T
nepeBapuMoro npoTerHa. BrICOKOH KOpMOBO IEHHOCTBIO 00aaeT u 3e-
JIeHast Macca KyKypy3bl C TOYaTKaMU MOJIOUHO-BOCKOBO# criestoctu: 100 kr
ee cogepxuT B cpeaneM 20 kopM. en. u 1500 r mepeBapuMOro npoTeuHa.
W3 Hee moay4aroT MEPBOKIACCHBIM CHIIOC ISl BCEX BUAOB KUBOTHBIX [1].
B Artonomuoi HaxudeBanckoii PeciryOmike KyKypy3y B IEpBYIO O9epeilh
BO3/I€TIBIBAIOT Ha KOpMoOBEIe 1ienu. CoracHo ['ocynapcTBEHHOM mporpam-
Me BO3pOXACHUS U pa3BuTus cena Ha 2014—2018 rompl, HEOOXOAMMO CO-
XPaHUTh MOCEBHYIO TUIOMA/Ab 5 THICSY Ta.

B ¢wusnonornu MuHepalbHOTO MUTAHUSI PacTEHHWH, B YaCTHOCTH Ky-
Kypy3bl, OONBINOE 3HAYCHHWE TPUHAICKUT MUKpodneMeHTaMm. s obe-
CIIEUEHUs] ONTUMANBHOTO POCTa U Pa3BUTHS PACTEHUI KyKypy3bl, KpoMe
MaKpO3JIEMEHTOB, HY)KHBI 1 MUKPO3JIEMEHTHI, B YaCTHOCTH IIMHK, KOOAJIET,
MoiuoOneH, 6op, Menp, cepa u Apyrue. Ha 1 ToHHy 3epHa KyKypy3a 3a0upa-
eT 13 moYBkL: Xkerne3a — 130 1, muaka — 18 1, mapranma — 39 1, megu — 11 1,
odopa—12r[2].

s ycioBuii mous Myranu, XapakTepu3yeMbIX HEBBICOKUM COZEpXKa-
HUEM ITOJIBMKHBIX ()OPM MHUKPOIIEMEHTOB OCOOBIA HHTEPEC MPEICTABIIAET
oTpefeNicHHE ONTUMAIIBHBIX HOPM, COYEeTaHHH, CIOCOOOB MCIIOIB30BaHUS
MUKPOYIOOpeHHi Ha MPOAYKTUBHOCTH KYKypy3HI [3].

Wzydenune nocTymieHus ¥ HAaKOTIEHHSI MUKPO3JIEMEHTOB B PACTEHHSIX
NpY IPUMEHEHUN MUKPOYA0OpEHHI IMEEeT OOJIBIIOE 3HaUCHHE, TOCKOIBKY
HEOCTATOK MM M30BITOK MHUKPOAIIEMEHTOB B KOPMax M MPOAYKTaX IHTa-
HUSI K HApYLICHHIO Mpoliecca oOMeHa BEIECTB B OpraHu3Me, a HEPEAKo U K
3a00J1€BaHISIM KUBOTHBIX M YEJIOBEKA.

’KusotHble cTpamaror ot Hegocrartka Cu Ipu coaepKaHHM €€ B KOp-
Max < 2—5 MI/KT cyxoil Macchl, OT U30BITKA — ITPH copepkaHuu > 30 Mr/kr
cyxoit maccel. Conepkanue Zn B kopmax < 20-30 MI/Kr sBISieTCS HEIO-
CTaTOYHOM JUISI )KMBOTHBIX, M30BITOK ZNn OTMEYEH MPH COACPKAaHHU €TO B
kopMax > 60—100 Mr/kr Cyxoif Macchl.

B npakTtuke ;KMBOTHOBOJCTBA PALlMOHBI 110 COAEpX aHUIO B He HOpMuU-
PYIOTCS, OTHAKO IMPUHATO CYUTATh HEJOCTATOYHBIM COJEPKAHHE €TO B KOP-
Max 3—6 Mr/KT, a u30BITOYHBIM — Ooriee 30MT/KT cyxoif Macchl [4].

MHeHuUs y4eHbIX M0 MOBOY U30BITOYHOTO co/iep kaHust Mo B KopMax
npotuBopeunBhl. Ilo ganabiM A.H. [fompaxMenoBa, W30BITOYHBIM SIBJIS-
eTcs comepkanue > 2,5-3,0 MI/Kr cyxod Maccel KopMa. [Ipyrue aBTopsl
b. lllakypu, B.1. UBueHKO TOKCUYIHOU CUUTAIOT 103y Mo 5—10 Mr/kr m
6omee 10-20 mr/kr [5].
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OO0LeKThI 1 METOALI HCCICI0OBAHUSA

[TosieBbie OMBITHI C LEIBIO U3YUYCHHSI BIUSHUS MaKpO U MHUKPOyIo0Ope-
HUM NIPU CHUCTEMAaTHYECKOM HX IPUMEHEHUM Ha ypoxkail 3eJIEHOM Macchl
KyKypy3bl ObUH mpoBeneHsl Hamu B 2015-2019 rr. Ha 6a30Bo# cTaHmMN
Hay4Ho-ipon3BOACTBEHHOTO0 OOBEAMHEHUS «Apa3» WMEHH aKaJIeMHuKa
I'A. AnueBa B HaxuueBanckoii ABroHomHo# PecnyOnmke. IlouBa ombit-
HBIX YYaCTKOB TSDKEJIOCYIVIMHUCTBIN JIyTOBOM CEPO3EM.

B kagectBe ynoOpenuit npumensu Naa, Perim Kk. Yno6penus BHocH-
T TI0]T 30JIEBYFO BCIIAIIKY, B TOM YHCJE U a30THEIE (10 40 Kr/ra), ocTanb-
HYI0 4acTh a30Ta BHOCWJIACh BECHOW IOJ KynbTUBAaLUIO. IIOBTOpHOCTH
OIIBITOB YETBIPEXKPATHAS, YUETHAS ILIOMIaah AeIIHKA 50 M2 B OmBITHOM
y4acTKe COIIaCHO METOIUKE TMPOBOAMINCH ONOMETPHYECKIE N3MEPEHHS U
(heHONMOTMYECKHE HAOMIONEHUS. YUeT ypoKasi IPOBOJMIN BPYUHYIO, TTO/Ie-
JsiHOYHO. Maremaruueckas 00padoTKa ypoKalHBIX JaHHBIX TIPOBEACHA 10
Hocmnexoy.

Juis oOmieit xapakTepHCTUKH OMBITHOTO y9acTKa OBLIM OIpeieNeHbI
rpaHyJIOMETPUYECKUI cocTaB 1Mo Merody KauymHCKOTro, TyMyC MeETOnoM
TropuHa ¢ TUTPUMETPUUYECKUM OKOHYaHHEM, pH COJIEBO BBITSIKKM TIOTEH-
[IHOMETPOM.

Kpome Toro, B oOpasnax 3THX e MMOYB MPOBENEHBI ONpPEICTICHHS 3a-
[1acOB BaJIOBOTO Kanwus, pocdopa u azota. [Ipu npoBeneHnn aHaIU30B a30T
omnpenensuy o Merony Keenbaais, Gpocop cnekrpodoromMeTpom, Kanuii
U MHUKpOo3JeMeHTHl criekrpomerpoM PinAAcle 500 Perkin Elmer Atomic
Absorption Spectrometry.

[ToYBBI OMBITHOTO y4YacTKa XapaKTepU3yeTCs CIACTYIOUIMMHU arpoXuMH-
YECKHMMHU MOKAa3aTEeNISIMUA: MOIITHOCTh TyMycoBoro ropuzonta 80—90 cM, B ro-
pusonHTe A comepkanue rymyca 2,5-0,49%, BanoBoro azora — 0,12—0,03%,
thocdopa — 0,12-0,05%, xamms 2,11-1,01%. CoracHo rpagaituul IPUHATON
B PeciryOimke mo4BBI OIBITHOTO Y4acTKa cl1ab0 00eCTIieueHbl MUTATENbHBIMU
JJIEMEHTaMH.

Hannuane kap6onatoB o6HapyskeHo Ha nryouHe 90—100 cm. [1ouBBI OTIBIT-
HOTO y4acTKa HacChIIIEHbI HOIVIOIIEHHBIMU OCHOBaHUsAMHU 30,2-32,5 ML.OKB,
pH B BepxHuX ropu3oHTax ciado menounas 7,5-8,0.

[To rpanynomerpuueckoMy cocTaBy cpenu (pakiuii mpeobnanaroT
neiieBarbie yacTunbl (51,9%), a cpenn dpaxiuii TbUIH-9aCcTUIBI KPYTTHOM
meuti. ConeprkaHue mia B Topu3oHTe A coctaBisieT 34,7, ¢ yOMHOH 11o-
cTerneHHo yMeHsbInaercs 1o 20,7% B cinoe 150-170 cwm. [o knaccudukanuu
KaunHckoro rpanynoMeTpuuecKuii cocTaB TMOYBHI M MOYBOOOPa3yroIEi
MOPOJBI TSHKETOCYTIIMHUCTHIA. Y/IEIbHBIN BEC IMOYBHI ONBITHOTO YYacTKa
2,8-2.9 r/cm3, 06beMHast Macca B ITaXoTHOM cioe 1,27 r/cm3, kosdduipeHT
3aBsamanus — 12,2%.
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OnmHUM U3 IPUPOIHBIX (HAKTOPOB, TUMUATHPYIOIINX MOTyYSHHE BHICOKHX
ypoXkaeB KyKypy3bl B HaxudeBanckoii AP, kak U3BECTHO, SBIISICTCSI KOJIMYECTBO
0CaJIKOB, HO ellle OoIblliee 3HaYeHNE HMEET XapaKTep UX PACIIPOCTPaHEHHSI 110
(hazam pasButus. Kimmmar oObeKTa HCCIeIOBaHNS OTIIMYACTCS CyXOH KOHTH-
HEHTaJIBbHOCTBIO, UTO CKa3bIBACTCS HA ypOXKae 3€JIEHOM MacChl KyKypy3bl.

PesyabTarsl

Kax BugHO W3 Tabmuimpl 1, B IEpBOM CXeMe OIBITa ypOXKai 3eIECHOM
Macchl KyKypy3bl MO BIMSHUEM MUHEPAIBHBIX U MHKpPOyIOOpeHuil yao-
Opennii yBenuumics. Tak, ecnu nmpuOaBKa Macchl OJHOTO PAcTEHHS IO
CPaBHEHHUIO C KOHTPOJIbHBIM, B BApHAHTE C MUHEPATHLHBIMU YIOOPEHUIMHU
(N120Ps0Kogo) cocTaBuia B cpenaeM Ha 260 Tp, TO npu (hOHE MHHEPAIBHBIX
yaoOpeHuit BHeceHue 5 kr Mg yBennumino Maccy Ha 442 rp. Baecerne Cu
5 xr Ha ()OHE MUHEPAIbHBIX YBEIHYNIIO MAcCy 3eJI€HOH MacChl KyKypy3bl
Ha 511 Tp, HaMOONBIINK pe3yabTaT, JOCTUTHYT JO0ABICHUEM 5 KI' IMHKO-
BBIX MUKpOynoOpenuii k GoHy npudaska 609 rp.

Tabnuua 1 — Bausaue mukposnementoB Mg, Cu, Zn Ha done
MuHepanbHbIX ynoopenuit (NPK) Ha ypokaii 3eneHoit Macchl KyKypy3bl

Macca ogHoro 3enenas

[Ipubaska
pacTeHus, r Bce-| Macca
Bapuant MTOBTOPHOCTH ro, | OOHOTO |koHTpONH| (GOH
Ip | pacreHus ) )
I | 1| 1v cpemmee, 1| T Yo | T | %
Cxema [
1 KonTpons 1050 1120| 952 | 997 [4119| 1029 - =1 -1-

(6/y)
2 Ni20Ps0Koo 1301 (1280|1305 (1271 |5157| 1289 260|252 — | —
(bom)
3 ®oH + 5kr Mg| 1455|1361 | 1488 | 1583 |5887| 1471 |442]42,9(182]14,2
4 ®oH + 5kr Cu | 1486|1479|1595|1603 6163 | 1540 [511[49,6|251|19,4
5 ®@oH + 5kr Zn |1578|1671|1685|1618|6552| 1638 |609]59,1(349]27,0

Cxema I1

1 Konrpons(6/y)] 1040]1003] 988 [1135[4190] 1047 [ -] - [ - | -
2 Ni20PsoKoo 142213901490 1698]5749| 1437 [390(37.2| — | -
(hom)
3 don + 5kr Mg | 1561 | 1588[1602[1599]6035] 1508 [461]44,0] 71 | 4,9
4 ®on + 5kr Cu | 1751[1735]1697[1755[6938| 1734 |687]65,6]297[20,6
5 don + 5kr Zn | 1985|1899[1978[2012]7874] 1968 [921]87,9]531[36,9

Bo BTOpO#i cxeMme ombITa HAWIYYIlIUE Pe3yNbTaThl ObLTH JOCTUTHYTHI
MIPU BHECEHWH MEIHBIX W IIMHKOBBIX MHUKPOYIOOpPEHHH, B KOTOPBIX 3eIe-
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Has Macca OHOTO PACTEHHUS B CPEIHEM COCTaBHJIO COOTBETCTBEHHO 1734
u 1968 rpammoB.
BriBoabI

B pesynbrare BHeceHUs IWHKA P (hOHE MHUHEPAIBHBIX yA0OpeHuil B
HopMe NixPeoKoo + SKI Zn B 1yroBo-cepo3eMHBIX MOYBaX B 000MX CXeMax
OTIBITA YPOKai 3eJICHOU MACChI OTHOTO PaCTeHHS KYKypy3bl focTur 1638 u
1968 rp. [IpnbaBka B IpOIIEHTax MO CPAaBHEHHUIO C KOHTPOJIHHBIM BapHaH-
TOM B BapHaHTE C IMHKOM cocTaBuiio 59,1-87,9, a Hanbosbas npubdaBka
CpaBHUTENBHO ¢ (POHOBBIM aocturia 27,0-36,9%. Takum oOpa3oM, BHe-
CeHHE MHUKpPOyHOOpeHni Ha (oHe MUHEpAILHBIX YIOOPEHHH B yCIOBHUSX
CyXOro KOHTHHEHTAJIbHOTO KinMaTta B HaxuueBanckoit AP cymecTBeHHO
BIIMAET Ha YPOXKAMHOCTH 3€JICHOW MAaCChl KYKYpY3bl.
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Ha ocHOBe MONIEBBIX OMBITOB M UCCIECOBAHHIA YCTAHOBJIEHA BO3MOXK-
HOCTh TMPUMEHEHHS OPTaHMYECKOTO 3eMIIEIICIIHsI, TIe B KadecTBe yjnoope-
HUsI BHOCHJIACh COJIOMa 663 HCIIOJIb30BAHUA XUMHUUYCCKUX CPEACTB 3allIUTHL
pacteHuii. JlaHHBIE TEXHOJOTUU HE BEAYT K YXYIIICHHIO KAueCTBa TPaBO-
cTost ¥ 00eCTIeYMBAIOT yBEIMUCHUE YpoKaiHOCTH Ha 1,67 T/Ta.

PRODUCTIVITY OF PERENNIAL HERBS DEPENDING
ON CROP TECHNOLOGIES

Undergraduate student V.V. Dubinin;
Candidate of Agricultural Sciences, Docent R.A. Sabirov
(FSBEI HE Yaroslavl SAA, Yaroslavl, Russia);
Candidate of Agricultural Sciences, Docent T.P. Sabirova
(FSBEI HE Yaroslavl SAA, Yaroslavl, Russia;
YarSRILF — FWRC FPA, Yaroslavl region, Russia)

Keywords: ecological farming, tillage, yield, alfalfa mixture, alfalfa,
productivity, cultivation technologies.

On the basis of field experiments and studies, the possibility of using
organic farming was established, where straw was applied as fertilizer
without the use of chemical plant protection chemicals. These technologies
do not lead to a deterioration in the quality of the stand and provide an
increase in productivity by 1.67 t/ha.

B Hactositiiee BpeMsi B COBPEMEHHOM CEJTLCKOM XO3SMCTBE, OTHOW M3
TMEPBOCTCTICHHBIX 3aa4, ABJIICTCA YBEJIMYCHUC KOJIMYECTBA U KAUECTBa IIPO-
W3BOJICTBA YKMBOTHOBOMYECKON NMPOAYKIIMH, PELIEHHE KOTOPOH HEpa3pbIBHO
CBSI3aHO C CO3JaHUEM ITPOYHOM KOpMOBOi#i 0a3sl [1]. B ycrmoBusx SIpocnaBckoit
o0JTacTH 1S 3arOTOBKM KOPMOB HMCTIONB3YIOT MHOTONETHHE TpaBkl. [lo craTu-
CTUYECKUM JaHHBIM B o0nacTu 249,1 ThIC. Ta 3aHSTO MO KOPMOBBIMHU KYJIBTY-
pamu, 3 HuX 220,5 THIC. Ta. IO MHOTOJISTHUMH TpaBamu (17,7 ThIC. Ta — CEHO,
104,8 TeIC. Ta — 3eneHas Macca) [S5], KOTOpbIE COCTOST B OCHOBHOM M3 CTapo-
CESHHBIX 3J1aKOBBIX TPABOCTOEB U OTCYTCTBHEM HJIM HE3HAYMTEIILHBIM BHECE-
HHUEeM ynoOpenuil. {7t MOBBIMIeHNsT YPOXKaHHOCTH TPaB, a TAKKE B YCIOBHUSIX
3aTpaTHOCTH TIPUMEHEHUS yIOoOpeHHil HeoOXOOMMO BO3IENBIBATH OOOOBBIE
TpPaBbL, CIIOCOOHBIE K (HKcau arMocepHoro azora. Kiesep iyroBoit siBis-
€TCs OCHOBHOM MHOTOJIETHEH 0000BO KYIBTYpOiA, Bo3/IenbiBaeMoii B Heuep-
HO3eMHOH 30He P®. KieBep JIyroBoi BBIPAIMBAIOT HA 3€JIEHBII KOPM, CEHO,
CHJIOC, CEHaXK, TPABIHYIO MYKY, a TAKXKE B TPABOCMECAX IPH CO3AHUH CESTHBIX
CEHOKOCOB U ITaCTOMIII.

B 100 xr 3enenoit maccel comaepxkurcs 19,8 xopm. ex., 2,7 Kr nepena-
pumoro npotenna, 380 r kambuus, 70 r docdopa u 4000 Mr xapotuHa.
CampIif OONBITION W3 HEIOCTATKOB KJIEBEpa €ro BBHIMAJCHHE U3 TPaBOCTOS
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Ha 3-4 rox xxu3HH. Bonee nonronerHelr n3 00OOBBIX TpaB SBISAETCS JIFO-
nepra. B 100 xr 3emeHO# Macchl JIOIEPHBI CONEPKUTCS 23 KOpM. elI. U
4,1 Kr mepeBaprUMOro NpoTEenHa, 3To Ha 3,2 KOpM. e11. U 1,4 Kr nepeBapumo-
o IpoTerHa OOJIbIIE B OTIIMYMU OT KieBepa. Takke B JTIOLEPHE COOEPKUT-
Cs IIeHHbIE BUTAMHHBI, MUHEPaJIbHbIE BEIIECTBA M HE3aMEHIUMBIE KHUCIIOTHI
[3]. U3-3a BBICOKHMX 11O CpaBHEHHIO C KJIEBEPOM TPeOOBaHUH K IOUBEHHOMY
IUTOIOPOAMIO JIIOLIEPHA HE MOJy4Hia LIMPOKOro pacmpocTpaneHus B He-
yepHO3eMHOM 30He. brnarogaps cenekiuu B8 BHUU xopmos um. B.P. Bu-
JbsiMca ObUTH BBIBEJCHBI HOBBIE COPTA JIIOLEPHBI H3MEHYHBOMH, CIIOCOOHBIE
JaBaTh BBICOKHE ypO)KaW Ha JI€PHOBO-TIOJ30JMCTBHIX IOYBaX HHU3KUX IO
mrogoponuto [4]. JIroriepHa, kKak U KJIeBep, BO3IEIBIBACTCS TSI IOy ICHIS
BCEX BHUJOB KOpMa.

Lens uccnenoBanuii — BBIIBUTH ()OPMHUPOBAHUE MIPOLYKTHBHOCTH 3€JIe-
HOM Macchl JIIOLIEPHO3JIAKOBOM CMECH TPHU Pa3IMYHBIX TEXHOJOTHUAX BO3JIE-
JIBIBAHMSA JJIS1 IPOM3BOJICTBA BBICOKOKAUECTBEHHBIX KOPMOB. 11 3TOTO pe-
LIJIMCh CIEAYOLIHE 3a0a41: ONpeNeNUTh OOTaHUUECKH cocTas 1, 2, ykoca
B 3aBUCHMOCTH OT TEXHOJIOTHI1 BO3/IENBIBAHNS; POBECTH yUET YpOKasi B 3a-
BUCHMOCTH OT TEXHOJIOTHI BO3/IENIBIBAHNS; HAYYHAs! HOBU3HA HCCIICAOBAHUI
3aKJIF0YaeTCsl B TOM, YTO BIIEPBBIC B YCIOBUSX SpocnaBckoil obnactu OyayT
M3y4YeHBI PA3TUYHBIE TEXHOIOTHUH MO BO3AEIBIBAHUIO JIFOIEPHBI N3MEHUYHNBOU
copra bnaronare B cMecH €O 371aKOBBIMHU TpaBaMH TUMO(EEBKOH JTyrOBOH M
OBCSIHMILIEH JTyroBoi. IIpakThueckas 3HAYMMOCTH 3aKJIIOYAETCS B TOM, YTO
MIPOU3BOACTBY OyAyT MPEIIOKEHBI Pa3INIHBIE TEXHOJOTHUH BO3AEIBIBAHUS
JIFOLIEPHO3IAKOBOH CMECH, BEIOOP KOTOPBIX Oy/IET 3aBUCETh OT HAJTMYHS B XO-
3HCTBE HEOOXOAUMBIX MaTepPUAIbHO-TEXHUYECKUX PECYPCOB.

Metoauka

HccnenoBanuss npoBOAWINCEH B MOJIEBOM OIBITE, 3aJI0KEHHOM B 2017
roxay Ha oreITHOM ToJie SIpociaBckoro HUMKK — dummnana ®TBHY «DHI|
BUK wum. B.P. Bunssimcay, cormacHO METOAMYECKUM peKoMeHaanusm [2].
[ToyBa OIIBITHOTO y9acTKa JAEPHOBO-TIO30JUCTAsI CPSAHECYTIIMHUCTAS C CO-
nepxkanueM rymyca 1,87%, P,Os — 278 mr/kr moussl, K;O — 128 mr/kr no-
uBbl, pH — 5,8. O6mast mwiommans aensaku 120 M2, pasMeliieHne BaprHaHTOB
PEHIIOMU3UPOBAHHOE B TPEXKpaTHOW MOBTOPHOCTH. OOBEKTOM HCCIIeA0Ba-
HUS SIBIISUIACH JTFOIIEPHO3JIAKOBAsI CMECh IEPBOTO U BTOPOTO Toja TOJh30Ba-
Hus: monepHa n3meHunBas (Medicago varia L.) braronars (HopMma BbiceBa
10 kr/ra) + Tumoeenka myrosas (Phleum pratense L.) SIpociaBckas 11 (H.B.
5 kr/ra)+ oBcsaunia ayrosas (Festuca pratensis Huds. ) JIlronqmuna (H.B. 6 kr/ra),
KOTOPBIE BO3/ICIBIBAIOTCS B CEMHITOILHOM CEBOOOOPOTE: 1-2 — MHOTONIETHHE
TPaBHI 2 ToJia MOJIh30BaHMSA, 3 — 03UMasi TPETHKAJIE U IIOYKOCHO TIOCEB parica
Ha cuzaepar, 4 — sUMeHb, 5 — KyKypy3a, 6 — BUKO-OBCSHasI CMECh C TIOJICEBOM
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MHOTOJICTHUX TPaB (JIFollepHAa CUHSIS + TUMO(eeBKa JTyroBas + OBCSIHUIIA TTy-
roBas), 7 — MHOTOJIETHHE TpaBhl |1 Toa 1Moap30BaHMsI. MHOTOJIETHHE TPaBBI
TMIOZICEBANIMCH TI0]l IOKPOB BHUKO-OBCSTHOM CMECH, NMPEIIIECTBEHHUK 03MMast
poxs Bonxosa. B onbITe MHOTOETHHE TPaBbl BO3EIBIBAIUCH [0 TEXHOJIO-
risim: 1) D (K) — sxonormyeckast TeXHOIOTHS 0€3 MpUMEHEHHUs yA0OpeHni
(xoHTpONB); 2) O — OopraHuyeckas TEXHOJOTHs — MPUMEHEHHE OpraHude-
CKUX ynoOpenuil; 3) b — OnonornzupoBaHHasi TEXHOIOTUSI — NPUMEHEHHUE
OpraHWYEeCKuX yIOOpeHWd W MHUHEpambHBIX yaoOpenuit P3Kis; 4) U —
WHTEHCHBHAsl TEXHOJOTHA — NPUMEHEHHE OPraHWYeCKUX U MHHEpPaJIbHBIX
yaoopernnii PgKop; 5) B — BEICOKOMHTEHCHBHAS TEXHOJIOTHS — IIPUMEHEHHE
MUHEpaITBHBIX ynoopenuit Py K35 (Tipu conepxannu 0000BOro KOMIOHEHTa
Hmwke 30% a3oT BHOCHTCS B 103¢€ Ngo.90). B C€BOOOOPOTE OpraHndeckue yao-
Openust HaBo3 60 T/ra BHOCATCS O KyKypy3y. lIpoBoaniocs nByxkpaTHoe
CKaIllMBaHWE CMECH, TIEPBBIN YKOC B (pasy OyTOHM3AINH JIOLIEPHBI, BTOPOH
YKOC TPU JOCTHXKEHUH TPaBOCTOeM BBICOTHI 5060 cMm. Conepxanue nurta-
TENBHBIX BELIECTB B 3€JIEHOM Macce ONPEAeNsuId B XUMHUKO-aHATUTUIECKOI
nmaboparopru uHCTUTYTa. OTOMpATICh 00pa3IBl 3€JEHOH Macchl o 1 KT Ha
COZIEp’KaHKME BIAXKHOCTH, CBIPOTO NMPOTEHHA, CHIPOTO JKUPA, CHIPOH KIIET-
yatky. BeIXon cyxoro BemiecTBa, 0OMEHHOM SHEPTrUH, KOPMOBBIX SIUHUL] U
CBIPOTO TIPOTEMHA HAXOIWJICS PacueTHBIMH MeTofaMu. boranmueckuii co-
CTaB TPABOCTOSI C YYETOM y4acTHUsl CEIHBIX BHJIOB, CTENIEHH 3aCOPEHHOCTH
Y BHEPEHUS AUKOPACTYIIMX BUIOB OIIPEACIISIICS OOLICPUHATHIM METOIOM
BECOBOTO aHANM3a. ATPOMETEOPOIOTHYECKHE YCIIOBUS B TO/I HCCIIEIOBAHUS
(2019 ) ObLIM HE OYECHB OIATONPHUATHBIMY ISl POCTA M Pa3BUTHSI PACTCHHH,
BEreTALMOHHBIN MEPUO XapaKTEPU30BAJICS] KaK XOJOMHBIM ¢ M30BITOUHBIM
BEITIA/ICHUEM OCAIKOB (Tadmura 1).

Tabmuma 1 — Temneparypa u ocaiku 3a BereTanoHHbIi nepuoxa 2019 rona

Cymma arMoc(epHBIX 0CAIIKOB,

O,
Temmneparypa Bo3ayxa, °C MM

Mecsn Cpen- |Cpennstist | Otknonenue ot | Cpen- | Cpenusist | OTKIOHEHHE OT
HsIS 32 | MHOTO- | CpeHEH MHOTO | Hsis 33 | MHOTO- |CpemHei MHOTO-
MecsIl | JeTHSs | JeTHel (+/—) |Mecsar| JeTHss | JeTHeH (+/-)
Maii 14 18 -4 39 47 -8
Uronp 18 21 -3 55 65 —-10
Uronp 15 25 -10 160 80 80
Asryct 14 21 -7 67 65 2
CeHTs0pn 10 15 -5 43 58 -15
Bep.3ur.3a| 14,2 20,0 -5,8 72,8 63,0 9,8
BETETAIHIO
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Pesynbrarsl

Kak moka3piBaeT MHOTOJIETHSISI MTPAKTUKA, YPOXKAi M KaueCTBO KOpMa
0000BO-3]1aKOBBIX CMECEH 3aBHCAT OT COCTaBa KOMIIOHEHTOB CMecH. Y
JIOIEPHO3/IAKOBOM CMECH B ypoKae IepBOTO yKoca mpeobrianana Joiis
JFOIIEPHBI TI0 OPTaHUYECKON M MHTEHCUBHOW TEXHOJIOTHUSAM BO3/ICIILIBAHUSI
(Tabmuma 2).

Tabmuna 2 — borannueckuii cocTaB JIOIEPHO3IAKOBON TPABOCMECH
MIEPBOTO U BTOPOTO TOfia MOJIH30BaHUS 110 yKocam, %

TexHoJ0- 1 ykoc 2 yKoc
TS BO3Jie- pasHoTpa- pasHoTpa-
npiBanms | JEOUCPHA | 3IaKH Bhe JOIepHa |  3JIaK| Bbe

1 mone 2 roj MoJb30BaHUS

2 (K) 52,8 43,4 3,8 24,6 71,3 4,1

0] 53,2 434 3,4 27,3 66,5 6,2

b 42,3 50,5 7,2 12,2 81,7 6,1

n 40,5 56,2 33 24,5 70,7 4,8

B 48,9 43,0 8,1 24,8 73,3 1,8
2 nosie 2 roj| oJIb30BaHUS

32 (K) 41,7 54,1 42 14,1 79,0 6,8

(0] 53,0 41,8 5,2 17,1 79,5 3,4

b 48,2 494 2,4 21,7 67,6 10,7

n 51,4 45,3 3,3 0,3 95,2 4,5

B 46,1 48,7 5,3 14,9 74,3 10,8
7 mose 1 rox mop30BaHUS

2 (K) 42.4 47,0 10,5 0,6 94,7 4,7

0] 45,5 442 10,3 1,6 87,4 11,0

b 29,0 64,2 6,8 13,6 74,4 12,1

n 56,0 414 2,6 9,0 81,5 9,5

B 39,7 53,4 7,0 4,4 88,7 6,8

Ucrounnk: uccnenosanus Spocnasckoro HUMKK — ¢punmana GHIL
«BUK um. B.P. Bunbsamca

JlroniepHa n3MeHYHBasI B TIEPBBIN TOT ITOTH30BaHUS Mpeodiamana B Tpa-
BOCTOE B IEPBOM YKOCE 10 OPTaHUYECKON TEXHOJOTHUU BO3/CILIBAHUS HA
BCEX TIOJIAX, TO €CTh C BHECCHHEM OPTaHMYECKHUX YIOOPCHHIA, U ee OIS
cocrapisiia 45,5-53,2%. 1o BceM oCTalbHBIM TEXHOJIOTUSM BO3JC/IbIBA-
HUS J0JIS JIIOLEPHBI B YPOXKae HECKOJbKO CHU3MIIACh, OCOOCHHO 0 OHO-
JIOTU3UPOBAHHOM TEXHOJOTHH, TJE MPOIEHT €€ YYacTHsl COCTaBHI YiKe
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29,0-48,2%, uto Ha 5,0-16,5% meHbIIe opranuyeckoil. JJons 3makoBoro
KOMITOHEHTA B YpOkae BapbHpOBaja B 3HAaUNTENbHBIX Tpeaernax 41,4—64,2%
B 3aBHCHUMOCTH OT TEXHOJIOTHI BO3/IEJIBIBAHMUS, U €r0 O, HAa000poT, He-
CKOJIBKO BO3pacTala 1o TEXHOJIOTHSIM C IpUMeHeHHeM yaoopenuii. Bo Bro-
POM yKOC€ OIS JTIoTepHbI cHU3MIach 110 0,3—27,3% 1Mo BceM TEXHOIOTHSIM
BO3/I€TIBIBAHUS, a J10JIS 37IaKOBBIX TPaB PE3KO BO3POCIA, A0JI pa3HOTPaBhs
NPaKTHYECKU HE U3MEHWIACh. JTO CBA3aHO C JIMMUTUPYIOIUM (HaKTOPOM B
BUJIE MTOTOAHBIX YCIIOBHIA B TOJ] NCCIIEOBAHUS KYJIBTYP. XOIOJHOE M BIaX-
HOE JIETO MPHUBEJIO K BBINAJICHUIO JIIOLEPHBI U3 TPABOCTOSI IOITOMY €€ He-
00X0IMMO BO3ENbIBAaTh TOJIBKO B cMecH. CMecH naioT 0oJiee yCTOWUYHMBEIE
ypoXkau, TaK KaK MPH CHWKEHUU YpPOXKas OTHOU KyJIBTYpPHI IMPOUCXOAUT
BOCIIOJTHEHHE €0 MOCPENCTBOM JIPYTrOi, KaYeCTBEHHO YIIy4IIaeTcsl 3ee-
Has Macca.

Hano ormernth, 4yTO cMech MHOTOJIETHHX TpaB, B COCTaB KOTOPOU
BXOIHUT 000OBas KyJbTypa JIIOLEpHa, ClIOCOOHA (PUKCHPOBATh aTMocdep-
HBI a30T W3 BO3AyXa, W NMPH JAHHOM IUIOAOPOIMH TMOYBBI C(HOPMHUPOBA-
JIM OCTAaTOYHO BBICOKYIO YPOXKaWHOCTD IO TEXHOJIOTHSM M 06€3 BHECEHUS
yI0OpeHui. YpOoKalHOCTh 3€JCHOH MAacChl JIFOIICPHO3JIAKOBOH CMecH
Ha TIEPBOM TI0JI€ JIOCTHUIIIA 3a TMepBhiii ykoc 10,64 T/ra, Ha BTOpOM IToJIE
8,34 T/ra, Ha cenpMoM ToJe 6,67 T/ra (Tabnuma 3), 3TO CBA3aHO C HEPOBHO-
CTSAMU TaHAmadTa Ha ONBITHOM MoJ1e. [Ipu Bo3aenbIBaHIH TIOLEPHBI B 3TOM
rofy, U3-3a He OJaronpusATHHIX IOTOJHBIX YCIOBUH, TEMIIEpaTypa BO3myXa
3a BETeTAIMOHHBIN mepuoxa Hike Ha 5,8°C 1o CpaBHEHHUIO C CPETHEMHO-
TOJIETHUMH 3HAYE€HUSAMH, TAKXKe Ype3MEpHOE BBINAICHUE OCAJKOB B HIOJE
Ha 80 MM OoJjblIe CPEAHEMHOTOJIETHUX 3HAYCHUH, IPUBENO K CHUYKEHHIO
YPOXKaHOCTH TI0 BCEM IOJISIM BO 2-M YKOCE, IIPUYEM Ha CEIbMOM II0JIe
cymiectBeHHoe. [Ipu 3To Bo3pociia 10515 311aK0B B TPABOCTOE YPOXKANHOCTh
3€JICHOM MacChl CMECH KOTOPBIX CTajla BapbUPOBATHCS B HE 3HAYMTEIBHBIX
npenenax 4,29-5,82 1/ra. Ho HeOmaronpusaTHeIE MOTOAHBIE YCIOBUS HE
3HAYUTEIHHO MOBIMSIIM Ha KOJMMYECTBO Pa3HOTPaBbs B TpaBocToe. [1o Tex-
HOJIOTHSIM BO3JEJIBIBAHUS JIyUIINH BapuaHT IpU | yKoce Ha HHTEHCUBHOM
TEXHOJIOTHUH BO37eNbIBaHus Ha 3,33 T/ra OOJIbIIe KOHTPOIHLHOTO BapHAHTA,
BBICOKOMHTEHCHBHAsl TEXHOJIOTHSI HE CHJIBHO yCTyIaeT MHTEHCHUBHOW Ha
3,02 1/ra 6ombire koHTpOs. [Ipu 2-0M yKOCe pa3HHIIA MEXKITy TEXHOJIOTH-
MU He OOJbIIas JTyUIINiA pe3yasTaT Ha OMOIOTH3UPOBAHHOW TEXHOIOTHH
Ha 1,31 T/ra GoJble KOHTPOJIBHOTO, O MHTEHCHBHOW M BBICOKOWHTEH-
cuBHoii Ha 0,22 1/Ta 1 Ha 1,09 1T/Ta cOOTBeTCTBEHHO BHINIEe. Hanbombiryro
YPOKaiHOCTh 3a JIBa YKOCA MOJIYUYHJIM [0 OpPraHU4YeCKOM, MNHTEHCUBHON U
BBICOKOMHTEHCHBHOM TEXHOJIOTUAM Bo3aenbiBanus 10,37 t/ra, 10,50 T/ra u
10,03 T/ra cOOTBETCTBEHHO, KOT/]a HA KOHTPOJIE €€ YPOXKANHOCTh COCTaBU-
na 8,70 T/ra.
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Tabnuua 3 — YpoxaliHOCTb JIIOLEPHO3IaKOBOH TPAaBOCMECH IIEPBOTO
¥ BTOPOTO Tofia MOJIB30BaHMSA IO YKOCaM, T/Ta

TexHonorus 1 yxoc 2 yKoC
Bosﬂ;;T:IBa- BCETO mo;laep- 3MaKu E;;I;; BCETO mof?:p- 37IaKH E;;::(;
1 mose 22,32 | 10,64 | 10,44 | 1,24 | 7,95 1,77 | 5,82 | 0,36
2 TOJ TIOJTb-

30BaHUS

2 mone 17,30 | 834 | 8,25 0,71 547 | 0,77 | 429 | 0,40
2 roJ MoJb-

30BaHUs

7 none 15,58 | 6,67 | 7,79 1,11 5,44 | 034 | 4,62 | 0,48
1 rox mmoJb-

30BaHUS

9 (K) 16,67 | 7,83 7,78 1,06 | 5,83 0,87 | 4,66 | 0,30
(0] 18,55 | 9,46 | 7,99 1,10 | 5,48 | 091 420 | 0,37
b 17,08 | 6,85 | 9,28 | 0,95 7,14 1,09 | 5,40 | 0,65
)4 20,00 | 9,67 | 9,72 | 0,62 | 6,05 | 0,83 | 4,85 0,36
B 19,69 | 895 | 9,37 1,37 | 6,92 1,09 | 543 0,40
HUctounuk: uccnenopanus Spocnasckoro HUMXK — dunnana OHI

«BUK um. B.P. Bunbsmcay.

BriBoabl

B pesynbprare mpoBeIeHHBIX UCCIEIOBAHUI Ha JEPHOBO-TIOA30IUCTOM
CPEIHECYTIIMHUCTON CO CPETHUM COZIEPIKaHUEM I'YMYCa U KaJIvsl, BRICOKIM —
docdopa, craboKKCION MOYBE JIIOIEPHA W3MEHYMBAs copTa biaromars B
CMECH CO 3JaKOBBIMH TpaBamMu TUMO(deeBKoi myroBoit fpocmaBckas 11
Y OBCSHUIEH TyroBoit JIroqmuiia mepBOro ¥ BTOPOTO Toja MOJIh30BAHUS
chopMupoBana HaMOOJBIIYI0 YPOXKAWHOCTh 3a JBa yKOCA IO OpraHude-
CKOM, MHTEHCUBHOU U BBICOKOMHTCHCHUBHOU TEXHOJOTHUSIM BO3JIEIBIBAHUS
10,37 1/ra, 10,50 T/ra n 10,03 1/Ta COOTBETCTBEHHO, KOT/Ia HA KOHTPOJIE ee
ypokaiiHOCTh coctaBuia 8,70 1/ra. Bo BTOpO#i monoBuHe jeTa cHopMHu-
POBAIIUCh HE ONArONMPHSTHHIC MOTOIHBIC YCIOBUS (CPElHss TeMIepaTypa
3a Beretanuio +14,2°C ¢ BeImageHHeM OOJBLIOr0 KOJIMYECTBA OCAIKOB B
utosie 160 MM), CTaBIIMMHU JIMMUTHPYIOIIUM (aKTOPOM H3-3a TOTO IMpo-
W30IIIIO BBIMaAeHue u3 TpaBocTos monepHsl (0,3-27,3%) u yBennuenue
JIOJM 37IAKOBOTO KoMIoHeHTa (66,5-94,7%). UccnenoBarenbckas paboTa
OyZeT MPOAOIDKeHA [T pa3pabOTKK TEXHOJIOTHH BO3EIBIBAHUS JIIOLICPHBI
HCTIOJIB30BAHUY B KOPMOBOM CEBOOOOPOTE Ha JCPHOBO-TIO30JIUCTON TO-
yBe SIpocnaBckoil obmacTy.
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BO3AEJIBIBAHUE OBCA U AYMEHA
JIJI1 TEBEHOYHOT O KOPMA JIOIIAJIEH
B 3UMHEE BPEMJ B YCJIIOBUAX KPUOJIUTO30HbI

accucmenm JI.A. Konowyk
(Oxkmemckuit punuan @Ib6OY BO Axymckaa I'CXA, c. Oxkmemuyubl,
Pecnyonuka Caxa (Axkymusn), Poccus)

KittoueBbie CllOBa: KPHOJIMTO30HA, JIOMIAAH, TCOCHEBOYHOE IUTAHHE,
cesiHbIe TTacTOMIIa, OBEC, TUMEHb.

B ycnoBusix SIKyTuu npoBOAWINCH UCCIEI0BAHUS [0 U3YUYEHUIO arpo-
IIPUEMOB BO3/EJIbIBAHMUS KOPMOBBIX OAHOJIETHUX KYJIBTYp Ha YPOXKAHOCTb,
XUMHUYECKHH COCTAB U MUTATENbHYIO IIEHHOCTh KOPMa, KOHCEPBUPOBAHHOTO
€CTECTBEHHBIM XOJIOJOM M HCIOJIb3YEMOr0 IIPU 3UMHEM BbINAce Jolaaei
SAKYTCKOW TIOPOABI. YCTAaHOBJICHO, YTO B 3UMHUI Meproj] TEOEHOBKH JIOIIa-
Jlell HAauBBICIIIMKA yPOXKail 3€JIEHOr0 KOpMa JAr0T II0CEBBI 0BCA CO CPOKOM
mocesa 16 utons —10,2 1/ra. ConmeprkaHue MATATETHHBIX 3JIEMEHTOB B 3a-
MOPOXCHHOM KOPME€ M3 OAHOJICTHUX TpaB C HadaJia 3UMBI 10 €€ CCPCANHDBI
pe3ko nazgaer. Tak, coaepaHue MUTATENIbHBIX 2JIEMEHTOB C Hayana 3UMBI
K cepeJMHe 3UMbI 3HAUUTEJIbHO CHUXKAETCA — IpoTenHa B 2,4-2,6, xupa B
2,7-3,0 u docdopa B 1,5 pasa, a cofepkaHue KJIeTUaTKHU, HA00OPOT, yBe-
nuuuBaetcs B 1,5 pasa.
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THE CULTIVATION OF OATS AND BARLEY
TO NIGHT YOU FEED THE HORSES DURING WINTER
IN PERMAFROST

Assistant L.Ya. Konoshchuk

(Oktemsky branch Yakutskaya agricultural Academy, village Oktemtsy,
Republic of Sakha (Yakutia), Russia)

Keywords: cryolithozone, horses, milk nutrition, seed pastures, oats,
barley.

In the conditions of Yakutia, studies were conducted to study the
agricultural practices of cultivation of fodder annual crops on the yield,
chemical composition and nutritional value of feed canned by natural
cold and used in winter grazing of Yakut horses. It is established that in
the winter period of tebenevka horses the highest yield of green fodder is
given by oat crops with a sowing period of July 16 — 10.2 t/ ha. the content
of nutrients in the frozen feed from annual grasses from the beginning
of winter to its middle falls sharply. Thus, the content of nutrients from
the beginning of winter to the middle of winter is significantly reduced-
protein in 2,4-2,6, fat in 2,7-3,0 and phosphorus in 1,5 times, and the
content of fiber, on the contrary, will increase in 1,5 times.

TexHonorus CoAEepKaHusl U KOPMIICHUS JIOMIAAel SIKyTCKOM NOpOABI
OTJIMYAETCsl BOJBHO-KOCSYHBIM KpyrIoroaudHsiM BbimacoM [1]. Kpy-
[JIOTOANYHOE HEPETYIHPYyEeMOe Ype3MEPHOE MCIIOJIIb30BaHUE CEHOKOC-
HO-TIACTOWIITHBIX YTOAWH MpHUBENo K Aerpafanuu nactonm [3]. [losTomy
o0oralieHne ypoBHsI 3MMHE-3€JICHBIMA KOPMaMH 13 OTHOJIETHUX KYJBTYP
IUTA Pa3BUTHS KOHEBOJICTBA UMEET 0OJIbIIOE HAPOIHOX03AHCTBEHHOE 3HAa-
yenue [1, 2].

Henp uccnenoBanus: omnpeneauTh 3QEGEKTHBHOCTb HCIOJIB30BAHUS
CESIHBIX OJHOJIETHHUX TOJIEBBIX KYJIBTYP B CHUCTEME TeOSHEBOUHBIX 3UMHHUX
acTOMIIL.

3aja4un UCCIIEAOBAHU: OTIPEJETUTh CPOKH MOCEBA OHOJIETHUX KOPMO-
BBIX KYJIBTYP; U3YYUTh POAYKTUBHOCTD U IIUTATEIbHOCTD 3€JICHOM MacChI
KOPMOBBIX KYJIETYD.

Uccnenosanus npoBoauiuck B Hropobunckom ymyce Pecyonuku Caxa
(SxyTHs) ymyca Ha myrax ¢ KOpoTkuM (Ha 7—10 qHEi) CpoKOM 3aTOTLIEHUS
BECCHHUMHU MaBOJKOBHIMH BOJIAMH.

[To4Ba ONBITHOTO y4acTKa — MEP3JIOTHAS aJlacHAasl YePHO3EMHO-JIyTOBast
c comepkanueM B cioe 0-30 cMm: rymyca — 4,0%, nogsukHoro dochopa —
1,72 mr/100 T mouBkI, moaBHKHOTO Kamust — 31,0 mr/100 r moussl, pH co-
neBoe — 8,0.
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Metoauka

O6mias miomans AeissHok 50 M2, TIOBTOPHOCTE 4-KpaTHast, MUHEpallb-
uele ynoopenus (NPK) B nmoske 60 kr/ra BHocuimch a0 moceBa. OmbIT
IBY(aKTOPHBII: MEpBBIA (PAKTOP — CMECH OAHOJETHUX KYJBTYpP; BTOPOIi
(akTop — cpoku nocesa. CMecH OAHOJIETHUX KYJIBTYp BKJIIOYAId JBa Ba-
puaHTa: oBec W sluMeHb-oBec. [loceB KOPMOBBIX KYNBTYp IEpPBOTO CpPOKa
NpoBeIeH 28 HIOHS, BTOPOro cpoka — 16 urons. Hopma BeiceBa (MJIH 1UT./Ta)
cocraBuia: osec — 5,0 sumens + oBec — 2,5 +2,5=15,0.

HaOmromenust u y4yeTbl MpoOBeAEHBI O METOAMYECKUM YKa3aHUSIM
BHUU kopmoB (MeTonnueckue ykazaHHs 110 IPOBEICHHIO TIOJIEBBIX PadOT
C KOPMOBBIMH KyJIBTypamu, 1983).

Pe3yabTarthl Hccie10BaHUiA

JIByieTHHE aHHBIE MTPOBEICHHBIX OMBITOB MOKA3aIH, YTO HAUOOIBITYIO
YPOXKaMHOCTh 3€JICHOTO KOPMa B 3MMHUI MIepHoJ TeOCHOBKH JIolaael o0e-
CTIEUMBACT OBeC 2-T0 CPOKa MOCeBa, I OTMEUCHA JIOCTOBEpHAs MpubaBKa
ypOo’Kast 10 CPaBHEHHUIO C APYTUMH BapraHTamu onbita — 10,2 T/Ta B cpemHemM
3a 2 roza.

Tabmuna 1 — YpoxxallHOCTh KOPMOBBIX KYJBTYp B 3aMOPOKEHHOM
COCTOSTHUHM B CpellHeM 3a 2 rofa ucciienosanuii (2016-2017 rr), B T/ra

BapuanTs YpoxalHOCTb, T/Ta
OIbITa 06.02.2016 | 21.02.2017 | B cpeanem 3a 2 roga
1 cpok noceBa — 28 HIOHS
OBec 12,6 0 7,1 0 9,8 0
Slumens + oBec 11,8 0 6,8 0 9,3 0
2 cpok nocesa — 16 urons
OBec 12,9 +0,3 7,5 +0,4 10,2 0,4
Slumens + oBec 11,4 -0,4 7,7 +0,9 9,6 -0,3
HCPy;s 0,15 0,06 0,11

ConepxaHue MmpoTenHa ¢ Hayaua 3uMsblI (23,5-26,5%) k cepenuHe 3uMBbl,
KOIZa Havyajid TeOeHeBaTh OIBITHBIE KOCSKH JIOMIAAEH, YHajo K CepeiuHe
3umel 10 9,2—-11,0%. Ilpudem copeprkaHue MpoTenHa Kak y OBca, Tak U 4-
MEHHO-OBCSIHOM cMecH, TI0 BTOPOMY CPOKY rocesa Ha 8,5—16,4% npeBsiia-
JI0 cofiepKaHue MPOTerHa B KOPMOBBIX KyJIBTYpax IIEPBOrO CPOKa IOCEBa.

Conepxanue KIE€TYaTKH B aOCONIOTHO CYyXOM BEIECTBE KOPMOBBIX
KyJBTYp B Ha4aJsie 3UMbI paBHsI0Ch 21,5-23,7 % 1o nepBoMy cpoky rocena
u 21,2-22,3 % 1o BTOpOMY CPOKY M HE 3aBHCEJIO OT CPOKOB II0CEBA KYIIb-
Typ. K cepenune 3uMbl ee comepkanrie B KOPMOBBIX KYJIBTYypax BO3pOCIIO
o nepBoMy cpoky 1o 34,2—-34,7 %, no Bropomy cpoky 10 31,7-32,9%. Ilo
BTOPOMY CPOKY IIOCEBa COAEp)KaHHE KJIETYAaTKH ObUIO MEHBIIE 10 CpPaB-
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HEHHUIO C MEpBbIM cpokoM Ha 4,8-8,6%, TO ecTb MUTaTeNbHasi UEHHOCTh
TeOCHEBOYHOIO KOPMa [0 BTOPOMY CPOKY IOCEeBa Oblila HCHAMHOTO JIy4YIIie
KOpMa 110 TIEPBOMY CPOKY moceBa. B o0remM, cojepxaHue KISTYaTKU 110
000rM cpokaM ToceBa OBLIO B TpeieNiaX 3MMHEH HOPMbI KOPMIICHUSI.

ConeprkaHue Kupa B 3MMHE-3€JICHBIX TCOCHEBOUHBIX KOpMax JIoIiaaei
CHHKAETCS ¢ Hayasia 3UMBI J10 €€ cepeuHsl ot 5,53—6,00 % mo 1,79-2,18%
Y HE 3aBUCHT OT COCTaBa KOpMa U CpOKa IoceBa.

Conepxanue ¢ochopa ¢ Havaiga 0 CEpeAUHBI 3WMBI TAJaeT C
0,38-0,42% no 0,24-0,27%, HO OCcTaeTCs mpenenax, TpedyeMbIX 0 HOpME
3WUMHETO KOPMJICHHSI JIOMIAIeH.

Tabmuna 2 — XuMu4deckuii cocTaB KOPMOBBIX KYJIBTYp B Havyase 3umbl 2017 1.

CozeprkaHue MUTATENbHBIX IEMEHTOB
Cpoxku B a0COJIFOTHO CYXOM BellecTBe, %
Kopmocmech

moceBa | Cyxoe |IIpo- Kner- ®oc- |Kanb-
Kup BOB | 3oma .
BEIIIECTBO| TEUH yaTKa dop | rmi
Ogec 1-i 97,68 |23,56/5,84]21,54|38,16{10,90| 0,39 | 1,08
Sumens + osec [28 wrons| 97,75 |23,75/5,53|23,67|36,26(10,79| 0,38 | 1,07
Ogec 2-i 96,63 |25,91/6,00]21,16]36,96| 9,97 | 0,41 | 1,20
Slumens + osec |16 nrons| 96,72 26,51|5,68]22,3135,67/ 9,83 | 0,42 | 1,11

Tabnuua 3 — XuMHU4ecKuid COCTaB KOPMOBBIX KYJBTYP B CEPEAHHBI 3UMBI
2017

ConeprxaHre MTATATEIBHBIX YJIEMEHTOB B a0COIIOTHO
TpaBocmech Cpoku CYXOM BelecTBe, %
mocesa | Cyxoe |IIpo- % Kner- E9B | 30ma Doc- |Kamb-
BEIECTBO| TCHH "P| yarka dop | it
Osec 1-i 90,68 19,23 [1,79(34,22|47,49( 7,11 | 0,24 | 0,95
Slumens + osec [28 momHa| 91,29 9,84 [1,97]34,73|45,68| 7,79 | 0,24 | 0,69
OBec 2-i 91,18 |11,00{1,91|32,8646,19]| 8,07 | 0,25 | 0,79
Slumens + osec |16 mroma| 90,69 10,69(2,18|31,66|48,58] 6,91 | 0,27 | 1,08

Ilo conmepxaHuio NepeBapuMOro NPOTEHHA IUTATeNbHAs LEHHOCTh
KOPMOBEIX KYJIBTYP BTOPOTO CpOKa ImoceBa coctaBisieT 86,2—88,5%, uro
3HAYUTENIHHO NMPEBBIIANIO MUTATEIBHYIO IIEHHOCTh KYJIBTYp IEPBOTO CPOKA
nocesa (66,7-77%). B cepenune 3umbl conepkaHue nepeBapuMoro npore-
VHAa CHU3WJIOCH 110 CPaBHEHUIO C paHHE3UMHHM reproaoM Ha 37-38%. Ha
coziep)kaHue OOMEHHOM 3HEPTHH, B 3UMHE-3€JICHBIX KOPMOBBIX KYJIBTypax
CPOKH [T0CEBa HE MOBJIHSIH.

BoiBoabI

1. HanGop11yto ypoxalfHOCTB 3€JIEHOTO KOpMa B 3UMHUI tepruof Tede-
HOBKH JIOIIa/iel 00€CIIeYNBaIOT IOCEBHI OBCA CO CPOKOM IoceBa 16 urons —
10,2 1/ra B cpeaneM 3a 2 rofa.
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2. ConepxaHUEe NHUTATEIbHBIX 3JEMEHTOB B 3aMOPOKEHHOM KOpMeE
U3 OHOJICTHUX TPaB C Hadajia 3UMBI IO €€ CepeluHbl pe3ko majaer. Tak,
COZEpKaHHUE IIPOTEHHA C Hadaja 3UMbl K CEPEAMHE 3UMBI CHIDKAeTCSA OT
23,5-26,5% 10 9,2—11,0%; »xupa—ort 5,53—6,00 mo 1,79-2,18%; dpocdopa—
¢ 0,38-0,42 o 0,24-0,27%.

3. ConmepkaHme KJIEeTYaTKd, HA000poT, Bo3pacTtaeT ¢ 21,2-23,7 no
31,7-34,7%. IIpu BTOpOoM cpoKe 1moceBa KOPMOBBIX KYJIBTYyp HaOIomaeTcs
0oiee HU3KOE COfIep)KaHue KIIETYATKHU 110 CPAaBHEHMIO C IEPBBIM CPOKOM Ha
4,8-8,6%.

4. Bo BTOpOIi CpOK MoceBa KOPMOBBIX KyabTyp (16 uromns) Habmogaercs
HauOoJblIee cofep kaHue MPOTerHa B TEOCHEBOYHOM KOpMeE JiomIaje (Ha
8,5-16,4% BbI1IE 110 CPABHEHHIO C KOPMOM IIEPBOTO CPOKa I1OCEBA).
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BJIUSHHUE COPTOB IIIIEHULBI DMEP
(TRITICUM DICOCCON SCHRANK)
HA ATPOHOMMNYECKHUE ITPU3HAKHN
M. Jlayko-bapmowiosa, A. Kopuuk-Cabo

(Cnosauyxuil cenbcKkoXo3AUCMEEeHHbLI yHUBEPCUmMeNn,
Humpa, Cnoeayxasa Pecnyonuxa)

KittoueBrble ciioBa: 3KOJIOTHUYECKOE 3eMIIeAeNHe, MIISHUIIa 3Mep, arpo-
HOMHYECKHUE MIPU3HAKHU, YPOKAHHOCTb.

Llenbro HcceI0BaHMS SBIISUIACH OIIEHKA arPOHOMUYECKUX MIPU3HAKOB U
BBIOPAHHBIX KQUYECTBEHHBIX MTApaMETPOB YETHIPEX COPTOB MIICHHUIIEI IMED,
BBIpAICHHBIX B YCJIOBHAX 3KOJIOTMYCCKOTO 3E€MIICACIIUSA B FOKHOM YacTH
Cnosakun. Coptr Guardiaregia coderan HOAXOAIINE MapaMeTpbl GOpMH-
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poBaHUs ypoxasi ¢ 0oJjiee BRICOKMMH 3HAUYEHUSIMI KOCBEHHBIX KaueCTBEH-
HBIX IIOKa3aTelIeH.

EMMER WHEAT (TRITICUM DICOCCON SCHRANK) —
EFFECT OF VARIETES ON AGRONOMIC TRAITS

M. Lacko-BartoSovda, J. Korczyk-Szabo
(Slovak Agricultural University, Nitra, Slovak Republic)

Keywords: ecological farming, emmer wheat, agronomic traits, grain
yield.

The objectives of the present study were to evaluate agronomic traits
and selected quality parameters of four emmer varieties grown under
ecological farming conditions in the region of south Slovakia. Variety
Guardiaregia combined the suitable yield forming parameters with higher
values of indirect quality indicators.

Materials and methods

Field experiments were established at the Experimental base of the
Faculty of Agrobiology and Food Resources of the Slovak University of
Agriculture in Nitra, Slovak Republic (48°19'N, 18°07 E), as a one-factor
randomised — block experiment, in four replicates. The experimental
plot consisted of 8 rows of 10 m in length with the inter-row spacing of
0,125 m. Winter emmer wheat varieties were cultivated under the ecological
farming conditions without fertilization and chemical treatment, within the
crop rotation: common pea, emmer, spring barley. Basic soil cultivation
was done by ploughing to the depth of 0,20 m, mechanical weed control
methods were applied during vegetative period. Sowing rate of emmer
wheat (hulled) was 170 kg/ha.

Plant material included four winter forms of emmer varieties (7riticum
dicoccon Schrank). Sowing material of wvarieties Molise selColli,
Guardiaregia, Agnone was acquired from Regional Agency for Agriculture
in Molise and University of Molise in Italy, variety Farvento from Saatbau
Linz, Austria.

Agronomic traits were measured during all experimental years in
three replicates. Experimental plots were hand-harvested at maturity
(grain moisture content below 14%). Agronomic traits stem length (m),
spike length (cm), number of productive spikelets (pc),number of grains
in spike (pc) were measured on 30 representative plants per basic plot in
three replicates. Thousand grain weight — TGW (g) was determined from
the harvested grains, 2 x 500 grains in three replicates. Weight of grains
per spike (g), share of glumes in spike (%), harvest index (share of grains
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on total above ground biomass in %), were calculated, grain yield was
determined per basic plot and converted to tons per hectare.

The statistical analyses were performed with the software STATISTICA
version 10,0 by multifactorial analysis of variance (ANOVA), with varieties,
years, replicates and their interactions as a source of variation. Significant
differences between factors were determined by F-test. When significant,
it was followed by Fisher’s least significant difference test at p < 0,05, to
identify significantly different means.

Results

Emmer wheat is one of the earliest domesticated plants and has been
a staple crop over centuries [1]. It is a tetraploid hulled wheat, which is an
evolutionary ancestor to durum [2]. Emmer possesses interesting nutritional
characteristics which play a role as functional food ingredients in ecological
agriculture [3].

All agronomic traits were significantly influenced by varieties,
significant differences were found also between the years. The plant height
is an important factor with the impact on lodging resistance. Average stem
length was 95,0 cm, significant differences were found among varieties
with Agnone and Guardiaregia showing the lowest values (91,3 cm and
95,1 cm). Differences among the years were significant, with the shortest
stem in 2011/2012 growing season (83,9 cm). Significant interaction variety
x year indicated different response of varieties on environmental conditions,
with the highest variability for Guardiaregia (82,1 cm — 106,8 cm) and
Farvento (83,8 cm — 112,1 cm). Highly significant differences were found
among varieties, years, with strong interactions between these two factors
for spike length, number of fertile spikelets, weight of grains per spike, TGW.
In a previous study on emmer population grown in central Italy, Marino et
al. [4] indicated the average plant height of the Molise population 91,9 cm
(on average) as being taller than Garfagnana variety (85,4 cm on average)
and Leonessa variety (84,8 cm on average). Average spike length was
8,7 cm, with the lowest value for Guardiaregia (7,8 cm) and the highest for
Farvento (9,4 cm). The values of spike length found in present study are in
contrast with those reported for Spanish emmer wheats by Alvarez et al. [5],
where the length of spike reached 11,81 cm. The lowest number of fertile
spikelets was recorded for Guardiaregia (16,3 pc), the highest for Farvento
(19,4 pc). The weight of grains per spike and TGW are an important yield
forming parameters. The average weight of grains per spike achieved
1,55 g, significantly the highest gave Guardiaregia (1,79 g), and theremaining
varieties reached statistically lower, equal values. Average TGW was 53 g,
significantly highest was determined for Guardiaregia (63,7g), and lowest
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for Farvento (46,1 g). Strong influence of environmental conditions were
recorded, with the lowest values of spike length, number of fertile spikelets,
weight of grains per spike for 2013 and the lowest TGW for 2012.

Strong interactions variety x year showed different response of varieties
to environmental conditions, with the highest variability of spike length
being achieved for Agnone, Guardiaregia and Farvento, variability of the
number of fertile spikelets, weight of grains per spike was the highest also
for Guardiaregia and Farvento. Variations among varieties may result from
varietal differences in ability to adapt to seasonal variations in weather and
growing conditions variables.

Table 1 — Agronomic traits of Triticum dicoccon varieties

. Stem length |Spike length| No. of fertile | Weight of grains

Variety/Year (cm) ¢ P (cm) ¢ spikelets (pc) pe% spikeg (2)
Variety means
Farvento 97,3 (x13,1)b |94 (£0,8)d| 19,4 (x2,3)c | 1,45(x0,25)a
Guardiaregia  [95,1 (£ 10,1) ab|7,8 (£ 0,9)a| 16,3 (x1,8)a | 1,79 (£ 0,45)b
Molise 96,3 (£ 8,2)b [8,6 (+0,6)b|16,5 (+ 1,5) ab| 1,47 (+0,20) a
Agnone 91,3 (x8,7)a [89(x1,0)c| 172 1,5b | 1,48(£0,18)a

Varl‘ety * kskok kskok skksk
Annual means
2012 83,9(x3,5a |9,4(*+0,8)d| 18,7(=1,0)c | 1,52(%£0,19)b
2013 90,6 (+4,4)b |7,8(+0,8)al 15,6 (x1,2)a | 1,28(+0.16)a
2014 102,3 (£4,2)c |8,4(+0,8)b| 16,8 (£2,00b | 1,49 (£0,22)b
2015 103,1 (£10,1)¢|9,0(£0,9) c| 182 (£2,5)c | 1,90 (x0,31)c
p year Hokeok Hokok Hokok Hofeok

variety x year ok ok Rk *%

Harvest index (HI) and grain yield (calculated from agronomic
parameters) were significantly influenced by variety, year, and interaction
variety x year was significant for grain yield. Average harvest index was
0,39, significant differences among varieties showed the highest value of
0,42 for Guardiaregia and the lowest for Farvento (0,37). Harvest index was
significantly different among years, with 0,37 in 2012 (the most dry year)
and 0,38 in 2013 (the most wet year) the lowest, and 0,43 in 2015 the highest.
Significant difference in grain yield was recorded only for Guardiaregia
with the highest yield, other varieties were equal in this parameter.
Differences among years were significant, the lowest yield was reached in
2013 (5,00 t/ha) with the highest precipitations during growing period
which was the longest (287 days). The highest grain yield was achieved in
2015(7,91 t/ha), significant interaction variety x year showed high variability
for Guardiaregia and Farvento, the interaction was not significant for Agnone
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and Molise. Lower harvest index of 0,30 and grain yield (3,02 t/ha) values
were reported for ten Turkish spring emmer wheat populations by Kaplan
et al. [6], whereas higher average value of HI, 0,40 for 103 landraces of
emmer was found by Konvalina et al. [2014]. Significant differences were
found for share of glumes, Guardiaregia showing the lowest value (26,4%)
and within the years, the highest values were determined in 2012 (29,8%)

and 2013 (30,8%).
Table 2 — Agronomic and quality traits of Triticum dicoccon varieties

Variety/Year TGW (g) of glillﬁéz (%) Harvest index 82)2‘?1;1?(1 tﬁ;ii)
Variety means
Farvento 46,1 (£3,5)a|29,1 (+2,7) b|0.37(+0.03)a|5.25(=1.30) a
Guardiaregia 63,7(£9,2)c| 26,4 (x3,4) a|0.42(£0.04) c|8.12(x2.74) b
Molise 51,1 (£6,3)b| 30,0 (x2,4) b|0.39 (£0.03) b|6.01 (=0.85) a
Agnone 51,1 (£5,3)b] 29,9 (£2,1) b|0.39(£0.02) b|5.93 (+0.81) a
p variety EEE EEE EEE EEE
Annual means
2012 47,1 (£4,7)a|29.8 (x2,1) b |0.37 (£0.03) a|6.03 (£0.98) b
2013 50,8 (£5,7)b | 30.8(x2.4) b|0.38(£0.02) a|5.00(=1.11) a
2014 53,5(*9,4c |27.7(x3.1) a|0.40 (£0.03) b[6.38 (£1.02) b
2015 60,1 (£10,0)d| 27.1 (+2.9) a [ 0.43 (+x0.02)c|7.91 (£2.76) ¢
p vear Heokeok Heokok ootk Heokok
\p variety x year ok ok n.s. o

Conclusion

Variety Guardiaregia grown in warm agro-climatic region an arid
subregion of Slovakia distinguished by agronomic and quality aspects. This
variety combined lower stem (95,1 cm) and spike (7,8 cm) length, with the
highest number of productive stems per m2 (451 pc), TGW (63,7 g), weight
of grains per spike (1,79 g) and harvest index (0,42) and the lowest share of
glumes in spike (26,4%). Favourable yield-forming parameters resulted in
its highest calculated yield.

The Farvento variety was characterised by the highest stem (97,3 cm)
and spike (9,4 cm) length, highest number of fertile spikelets (19,4 pc), but
the lowest TGW (46,1 g), weight of grains per spike (1,45 g) and harvest
index (0,37).
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In the Slovak Republic, the varieties of non-traditional cereals are not
autochthonous. The choice of variety by farmers is mainly guided by seeds
availability. The search for accessions (varieties) with better adaptability to
climatic conditions with desirable agronomic and quality performance is
one of the primary request, which will contribute to the crops diversification,
diverse food production and local market development. Some of the emmer
landraces may be successfully grown and used directly in low-input or
ecological farming systems or in breeding programs focused on the breeding
of suitable varieties for these systems.
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3AIIAC CEMSIH COPHBIX PACTEHUI B JJIMTEJIBHBIX
IKOJOT'MYECKOM 1 UHTET'PUPOBAHHOM
CHUCTEMAX 3EMJIEJEJINS B CJIOBAKUHT

M. Jlayko-bapmowiosa, I1I. Tup
(Cnosauyxuil cenbcKkoxXo3AUCMEEeHHbLI yHUBepCUmen,
Humpa, Cnoeayxasa Pecnyonuxa)

KotoueBnie citoBa: 3KOJIOTHYECKOE 3EMIICACIINE, UHTCTPUPOBAHHOC 3€EM-
JICACIINE, COPHBIC PpACTCHUS, 3a11aC CEMSAH COPHBIX paCTeHHﬁ.

3arac ceMsiH COPHBIX PACTEHHIA Ha TIOBEPXHOCTH U MAXOTHOM CJIOE SIB-
JSIETCSl TTOAXOIAIIMM HHIUKATOPOM OLEHKH IMHAMUKU COPHOM (IOpHI B
pa3IUUHBIX cucTeMax 3emuteneus. 1enpio JaHHOrO MCCIEI0BaHus OBLIO
OLIEHHUTH BJIMSIHUE MHTErPUPOBAHHOTO M KOJIOIMYECKOTO 3EMIIEIENHUs, a
TAK)KE arpOTEXHUYECKUX MEP Ha 3aIac CEMSH COPHBIX PACTEHHI B MOYBE.
VYCTaHOBIIEHO, UTO Yepes 25 JIET SKOJOrnIecKast CHCTEMA 3eMIIEIENHUS CIIO-
coOCTBOBaJIA CYHIECTBEHHOMY YBEMUYEHHIO 3aIaca CEMsH COPHBIX pacTe-
Hui Ha 1 M2,

WEED SEEDBANK IN LONG TERM ECOLOGICAL
AND INTEGRATED FARMING SYSTEMS IN SLOVAKIA

M. Lacko-BartoSovd, 8. Tyr
(Slovak Agricultural University, Nitra, Slovak Republic)

Keywords: ecological farming, integrated farming, weeds, weed
seedbank.

Surface and subsurface weed seedbank in soil are suitable indicators
of weed flora on different farming systems. The objective of this study
was to evaluate the influence of an integrated and ecological farming as
well as agrotechnical measures on weed seedbank. After 25 year period,
in the ecological system significantly higher weed seeds per Im2 were
determined.

Materials and methods

Knowledge about weed seedbank give us an evidence about soil
cultivation in the past and at the same time help us to set prognosis for
future. Field experiments of integrated and ecological farming systems
were established at the Slovak Agricultural University Research Station
near Nitra on brown clay loamy soil in the fall of 1990.

Integrated and ecological cropping systems consisted of 8-course crop
rotations with following crop sequences:
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Integrated system: lucerne — w. wheat — sugar beet — spring barley —
peas — w. wheat — maize (grain) — maize (silage).

Ecological system: Beans + lucerne — lucerne — w. wheat — sugar beet —
spring barley — peas — maize (grain) — w. wheat. Since 1999, both crop
rotations have been changed for 6-course rotations as follows:

Integrated system: w. wheat — peas — w. wheat — maize (silage) — spring
barley — lucerne (3 years).

Ecological system: beans + lucerne — lucerne — w. wheat — peas — maize
(silage) — spring barley.

In both systems, conventional soil cultivation was used. Plant nutrition
was based on 40 t of manure in both systems, in integrated system synthetic
fertilizers and chemical control of harmfull factors was used (based on
prognosis and occurrence). Plant protection in ecological system was based
on preventive measures and mechanical weed control. Weed seedbank
was determined in the years 1990, 1996, 1998 and 2016 in the depth of
0,00-0,20 m in seven replicates according to the methodology of Hron and
Kohout (1974).

The statistical analyses were performed with the software STATISTICA
version 10,0 by multifactorial analysis of variance (ANOVA). Significant
differences between factors were determined by F-test. When significant,
it was followed by Fisher’s least significant difference test at p < 0,05, to
identify significantly different means.

Photography 1 — Sample of soil analysis and detection of seedbank

Results

The effect of cropping system and experimental year on weed seedbank
and their interaction were significant. Within 25 years period, significantly
higher weed seedstock was determined in ecological system (18 279 seeds
per 1 m?) compared to integrated (14 655 seeds per 1 m?) to the depth of
0,0-0,2 m. Development of weed seedbank was different in evaluated
cropping systems (Table 1).
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Table 1 — Weed seedbank in the integrated and ecological cropping
systems in the depth from 0,0 to 0,2 m

Farming system
Integrated Ecological
Year seeds per m? Year seeds per m?
1990 9067 ¢ 1990 4212 d
1996 20045 b 1996 21293 b
1998 20675 b 1998 28242 a
2016 8501 c 2016 19502 b

Values in column and rows followed by different letters are significantly
different at p < 0.05.

Total number of viable weed seed per 1 m? differ also at the beginning
of the experiment, with 9067 seeds in integrated system and 4 212 seeds in
ecological. Weed seedbank in both cropping systems significantly increased
in 1996 and 1998. In integrated system it was 2.5 times, in ecological
7.5 times. The difference between the years 1996 and 1998 was not
significant for integrated system, but for ecological in 1998 the increase
of viable weed seeds was significant. The dominant weed species was
Amaranthus retroflexus in both cropping systems. This enormous increase
of Amaranthus seeds in the seedbank was caused by ineffective mechanical
weed control in row-crops of ecological system and less effective chemical
control in integrated one. The ratio of Amaranthus retroflexus in the whole
weed seedstock was high already at the beginning of the experiment. Its
share was 80,6% in integrated and 67,4% in ecological system. After
8 years of experiment, the dominance of Amaranthus retroflexus achieved
94,7% in integrated and 95,1% in ecological system [6].

In integrated system, 22 weed species were determined, in ecological
similarly 21 species were detected. Within experimental years, there
were no significant effect of the systems on changes of the number of
weed species. The most frequent species beside the abovementioned
one were: Chenopodium album, Chenopodium polyspermum, Tripleuros
permuminodorum and Persicaria maculata.

After the changes in crop sequences and improved soil and weed
management measures, weed seed stock significantly decreased in both
systems. In integrated system weed seedbank achieved in 2016 the level of
pre-experimental year 1990 with 8 501 seeds per 1 m®. In ecological system
the decrease of viable weed seeds was not so evident, in 2016 achieved the
level of the year 1996 and was still 4.6 times higher than in pre-experimental
year 1990. As shown in Table 1, the differences among cropping systems in
2016 were significant.
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Restuccia et al. [2] reported that weed seedbank was significantly
different in superficial (0,0-0,1 m) and deeper soil layers (0,1-0,15 m) in
both organic and conventional systems. Portulacaceae and Amaranthaceae
were the dominant botanical families. They achieved higher total number
of weed seeds per m? under conventional system than under organic. In
our previous work, there was not detected the weed seed accumulation
in surface soil layers under minimum soil cultivation system. It might be
caused by incorporation of farm yard manure and lucerne crop residues into
the soil by middle ploughing within eight years crops rotation [6].

The knowledge of the seedbank size, composition, the variation in time
and space of real flora, may contribute to predict the dynamics of weed
emergence and their possible interference with crops. The seed bank is
the resting place of weed seeds and forms an important component of the
life cycle of weeds. Weed seedbank is the most important source of future
weed populations of annual and those perennial species that reproduce by
seeds. Crop management practices can be used to manage seeds longevity
and germination behaviour. The weed seedbank serves as a physical
history of the past success and failures of cropping systems management,
and the knowledge of its size, species composition can help producers to
anticipate the potential impact of crop-weed competition [Kumar et al.,
2019]. Important weed seedbank management strategies include prevention
of seed introduction of the field, acquisition of weed biology information,
implementation of measures that are effective in particular cropping
conditions. Environmental modification and changes in cropping systems
can also be of considerable strategic importance in weed management [5].

Conclusion

Effect of ecological and integrated cropping system on the weed
seedbank within 25 years period was significant. After 8 years period of
system implementation, increase of weed seedstock in the depth of 0,0-0,2
m 2.5 times in integrated and 7.5 times of ecological system was determined.
The dominant weed species was Amaranthus retroflexus with its share in
integrated system 94.7% and in ecological 95.1%. After the changes in
crop sequence and measures of weed management in 1999, the decrease of
viable weed seeds per 1 m? (depth 0,0-0,2 m) was achieved. In integrated
system the weed seedbank achieved the level of pre-experimental year in
2016, in ecological system this level was not yet achieved.
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OPTAHUYECKH! BBIPAILIEHHBIE DMMEP U CIIEJIBTA -
CPABHEHUME ITPO®UJIA ®EHOJIBHBIX KUCJIOT

M. Jlayko-bapmowiosa, /1. Koouoa
(Cnosauyxuil cenbcKkoxXo3aCmMeeHHbLI yHUBepCUmen,
Humpa, Cnoeaykasn Pecnyonuxa);

JI. Jlauyxo-bapmouiosa
(OKkonomuueckuit ynueepcumem, bpamucnasa,
Cnosauyxan Pecnyonuka)

Kimtouessie ciioBa: Triticum spelta L., Triticum dicoccon Schrank, opra-
HHUYECKOe 3emieienne, (PeHOIbHbIE KHCIOTHI.

B cTarbe npeacTaBieHbl pe3yabTaThl HCCISTOBAHUS MO0 U3YUCHUIO Pa3-
JTUYHHA B comepykaHuy (PeHOJNBHBIX KHUCJIOT ¥ pa3HbIX BHAOB Triticum ¢ ak-
OCHTOM Ha HUX CBO6OILHI)IC " CBsA3aHHBIC (I)paKHI/II/I, a TaKXKE UX UBMCHCHUAA,
BBI3BAHHBIC PA3TMYHBIMH KJIMMATHICCKUMHU YCIOBUSIMU

ORGANICALLY GROWN EMMER AND SPELT -
COMPARISON OF THE PHENOLIC ACIDS PROFILE
M. Lacko-BartoSova, L. Kobida
(Slovak Agricultural University, Nitra, Slovak Republic);

L. Lacko-Bartowova
(University of Economics, Bratislava, Slovak republic)

Keywords: Triticum spelta L., Triticum dicoccon Schrank, organic
farming, phenolic acids.
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The aim of this study was to explore differences in the phenolic acids
content of different 7riticum species with focus on their free and bound
fractions, and their changes caused by different climate conditions.

Materials and methods

Winter spelt and emmer varieties were cultivated under organic farming
conditions at the Experimental base of the Slovak University of Agriculture
in Nitra (48°19'N, 18°07°E) as randomised — block experiment, in four
replicates.

Free and bound phenolic acid extractions were carried out according
to methodology described by Wang et al. (2013) with some modifications.
Free phenolic acids were extracted using methanol (60% w/v). Bound
phenolic acids were released by alkaline hydrolysis (4 M NaOH, 10 mL)
of wheat residua from the initial methanol/water extraction, followed by
acid hydrolysis (12 M HCI, 4.5 mL) to acidify the samples to pH 2. Bound
phenolic acids were extracted into diethyl ether (2 x 10 mL). Individual
phenolic acids in the wholemeal flour extracts were analysed by an Agilent
1260 HPLC system, equipped with a DAD detector and an Agilent Triple
Quadrupol 6410 MS/MS system with a Symmetry C-18 column (Waters,
USA) 250 x 4.6 mm, 5 um. Identification and quantification of phenolic
acids in samples were performed by comparison with chromatographic
retention times and areas of detected peaks of equivalent standards.

Results

Ancient wheats, that have remained unchanged over the last hundred
years, are gaining interest since several studies suggested that they present
healthier nutritional profile than modern wheats (Dinu ez al., 2018). The most
common form of phenolic compounds in wheat are presented by phenolic
acids, one of the major and most complex groups of phytochemicals in
cereal grains (Mattila et al., 2005).

Phenolic acids are often scarce in commercial wheat flours, because
they predominantly occur in the bran, i.e. the aleurone layer and outermost
pericarp, which are usually eliminated during milling. Little information
is available on phenolic acids composition and concentration in different
Triticum species, as well as on possible environmental effects (Brandolini
etal.,2013).

No significant differences were observed between emmer and spelt
in free phenolic acids (FPA) concentration determined within three years
of experiments, which accounted for 35.17 pugg'DM for emmer and
35.24 ngg'DM for spelt. Average free phenolic acids contribution to
total phenolic acids (PA) of Triticum species was 5.9%. Most of phenolic
acids in wheat occur in bound form (Adom et al., 2005), the average
bound phenolic acids (BPA) concentration of spelt and emmer reached
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559.9 pgg'DM, contributing 94.1% to total PA. Differences in bound
and total phenolic acids content of emmer and spelt were not significant,
average concentration of total PA was 595,2 ngg'DM. Climatic conditions
of experimental years had no effect on the concentration of total, free and
bound forms of phenolic acids.

The concentrations of individual phenolic acids were measured for
free and bound fractions. The dominant compound was ferulic acid, with
no significant difference between spelt and emmer in both forms. Average
concentration of free ferulic acid was 25.5 ugg'DM and bound one 531.2
ugg'DM. Differences in the content of other determined phenolic acids were
significant in both, free and bound (except caffeic acid) forms among Triticum
species. Spelt was characterized with significantly higher concentration of p —
hydroxybenzoic, salicylic and syringic acid, on the contrary, emmer achieved
higher concentration of p — coumaric and sinapic acids.

Conclusion

Content of biologically active compounds determined as free, bound
and total phenolic acids, did not differ significantly between spelt and
emmer. Dominant compound was ferulic acid, which accounted for 72.5%
of free and 94.9% of bound forms of phenolic acids, with no significant
difference between species. Spelt and emmer differ in concentrations of
other determined phenolic acids.
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KiroueBnie coBa: SKOJIOTHYECKHUE B HUHTCTPUPOBAHHBIC CUCTEMEI 3€M-
Jencius, ypO)i(aI;'IHOCTI), IIUTAaHUC paCTeHI/II‘/'I.

B crarpe nmpencTaBieHsl ¥ MPOaHATH3UPOBAHBI JaHHBIE TT0 YPOXKaliHO-
CTH TOJICBBIX KYJBTYp B T€UCHHUE 16 JIET, MOJIyUYCHHBIC B JUIMTEIBHBIX TO-
JICBBIX OMBITAX 110 M3YYCHUIO SKOJIOTHYECKUX U WHTETPUPOBAHHBIX CHCTEM
3emIIe/IeNsl, 3aI0KeHHBIX Ha mouBax Haplic Luvisol B ycnmosusix 3amagHoi
CroBakun. CpemHss ypoxaitHOCTh KyKypy3bl (Ha CHIIOC), TOPOXa, STAMEHS
1 O3MMO¥ MIIICHUIIBI CYIIIECTBEHHO HE Pa3InYaIuCh. DPPEKT OT MPUMEHE-
HUS ynoOpeHUid ObLI 3HAYUTEIBHBIM JIJIS BCEX KYJIBTYpP, KpOME TOpoxa.

PRODUCTIVITY OF LONG-TERM CROPPING SYSTEMS
IN SOUTH SLOVAKIA
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Long-term field experiments of ecological and integrated arable cropping
systems were analyzed for yields within 16 years period on a Haplic Luvisol
in the conditions of west Slovakia region. The average yields of maize
(sillage), peas, spring barley and winter wheat did not differ significantly.
Effect of fertilization was significant for all crops besides peas.

Materials and methods

Field experiments of ecological (organic) and integrated cropping
systems were established at the Experimental base of the Faculty of
Agrobiology and Food Resources in Nitra. The elevation of experimental
fields is 177-178 m a.s.l., the climate is continental, area belongs to warm
agro-climatic region, arid subregion with predominantly mild winter.
The average long-term (1961-1990) annual precipitations are 532,5 mm,
average long-term temperature is 9,8 °C, for vegetative period it is 16,4°C.
Experimental fields were located on Haplic Luvisol developed on proluvial
sediments mixed with loess.

The ecological (organic) cropping system (ES) was composed of a six
course crop rotation: beans + alfalfa — alfalfa — winter wheat — peas — maize
(sillage) — spring barley. The integrated system (IS) consisted of the crop
rotation: winter wheat — peas — winter wheat — maize (sillage) — spring
barley — alfalfa (3 years at the same plot). Subplots within each system were
fertilized and unfertilized variants. The fertilized variant in ES was based
on 40 t of manure while the IS also received 40 t of manure and synthetic
fertilizers. Experiment was replicated four times.

The target for integrated system was its improvement in the medium —
term; the target for ecological system was improvement in the long-term.

Table 1 — Crop structure in ecological and integrated systems

Ecological Integrated
cereals 33.3% cereals 50,0%
perennial legumes 33,3% perennial legumes 16,7%
annual legumes 16,7% annual legumes 16,7%
row crops 16,7% row crops 16,7%

The plots of all crops were combine harvested at maturity. Quantitative
traits of cereals and peas were collected and analysed during 16 consecutive
growing periods (2001/2002-2016/2017) in four replicates. The aim of
this study was to evaluate the effect of farming system and fertilization
treatment on the yields of crops within the long-term experiments of two
cropping systems.

Collected data were subjected to multifactorial analysis of variance
(ANOVA), significant differences between factors (farming system,
fertilization, replicates) and their interactions were determined by F-test.
When significant, it was followed by Fisher’s least significant difference
test at p < 0,05, to identify significantly different means.
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Results

The external inputs differ strongly between farming systems. In
conventional systems high external inputs are used (synthetic fertilizers,
chemical plant protection products). Contrary to that, external inputs are
reduced or prohibited in organic agriculture, used technologies promote
and are based on ecosystem health [1]. The two factors, cropping system
and fertilization affected the yields of crops grown in ES and IS differently
(Table 2, Table 3). Within 16 — years period, the average yields of maize
(sillage), peas, spring barley and winter wheat (compared only after the
same pre-crop in both cropping systems —alfalfa) did not differ significantly.
There were determined significant difference in the yield of alfalfa, with in
ctreased yield by 2,5 t.ha-1 in IS.

Table 2 — Effect of cropping system on crop yields (t.ha-1), 16 years means

Crop Ecological Integrated Significance
Alfalfa* 42,10 44,60 *
Maize-sillage* 61,20 60,30 ns
Peas 3,12 3,13 ns
Spring barley 4,03 4,00 ns
Winter wheat (after alfalfa) 4,86 4,98 ns

*28% dry matter; ns — not significant; * significant at p < 0,05.

Effect of fertilization was significant for all crops besides peas. Yield
increase under fertilized treatments in maize (sillage) and winter wheat
was 10,4%, the highest effect of fertilization was recorded in spring barley
18,1% and the lowest effect was found for alfalfa 6,0%. In our previous
work, fertilization treatment of winter wheat increased significantly the
number of ears per m?, kernel number per m and thousand kernel weight
(by 4,4%; 4,98%; 2,5% respectively).

Table 3 — Effect of fertilization on crop yields (t.ha-1) 16 years means

Crop Fertilization Yield Significance

Maize + 64,1 *

— 574 *
Peas + 3,18 ns

— 3,08 ns
Alfalfa + 44,7 *

- 42.0 *
Spring + 4,41 *
barley — 3,61 *
Winter + 5,19 *
wheat — 4.65 *

+ fertzilized treatment; — non — fertilized treatment; * significant at p <
0,05, ns — not significant.
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In integrated system, winter wheat was grown after pre-crops peas,
spring barley and alfalfa. Winter wheat respons to pre-crop was significant,
the highest yield was achieved after peas 5,45t.ha-1, followed by spring
barley 5,22t.ha-1, what was significantly higher than after alfalfa regardless
the cropping system. Under the rainfed conditions of the experimantal
fields, alfalfa with deep rooting system extracted the water for suceeding
winter wheat, what was the main reason of lower yields compared to annual
peas and spring barley.

Average rainfall use efficiency, as the ratio of yield or yield components
to rainfall was higher in the integrated cropping system compared to
ecological in the years 1999-2008 [1]. Bai et al. [2] reported that interactions
are causing changes of the relative importance of limiting resources,e.g.
with greater than average precipitations, factors like soil nitrogen might
become the limiting resource and thereby limited biomass production more
strongly than precipitations.

Suitability of wheat for end-use is determined by many physical,
chemical, nutritional properties of wheat grain. Wheat technological quahty
depends on the genetic factors, environmental conditions, agronomlc
practices and others [3]. L-Baeckstrom et al. [4] found clear dlfferences in
baking quality between organically and non-organically grown wheat, with
higher baking quality in the non-organic system. Under semi-arid conditions
of south Slovakia, rheological quality parameters of winter wheat during 2-
years period were not influenced by cropping system, but significant effect
was determined for plant nutrition and pre-crop [3].

Conclusion

Comparing integrated and ecological rainfed arable cropping systems
equal yields of winter wheat (after alfalfa as pre-crop), maize for sillage,
peas and spring barley were achieved within 16 years period. Factors which
significantly affected the yields of all crops were input of nutrients (except
peas) and experimental years. On fertilized treatments, higher yields were
achieved for all crops. After equal pre-crop, ecological system perform
better, rainfalls were used more efficiently. Indirect parameters of baking
quality were not negatively affected by ecological cropping system.
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The aim of this study was to evaluatethe development of organic
farming(OF) system in the Slovak Republic with focus on past and
recent legislative frameworks. This evaluation was done in order to better
understand current context and help to shape the national strategy with
regards to current period of scrutiny of the Common Agricultural Policy
(CAP) of the EU post 2021.

Materials and methods

The basic regulatory framework for the organic system in Slovakia dates
back to 1991. So called «Rules of organic agriculture valid for the territory
of the Slovak Republic» were based on the principles and requirements of
organic agriculture as defined by the International Federation of Organic
Agriculture Movements [1]. However, since accession to the European
Union in May 2004, organic agriculture is being carried out in compliance
with EU Regulation, and area based payments are granted under the EU’s
Rural Development Programmme(RDP). Currently, organic farming
support scheme is defined by Article 29 of the of the RDP within CAP
2014-2020 [2]. Moreover, there is specific regulation in place with regards
to organic production of the EU [3].

One can suggest that there are enough legal and incentive mechanisms
in place for those who want to perform organic production in Slovakia.
This hypothesis was verified by examination of following criteria and
indicators:

Development of organic farming since 1991

Legal background of organic operators

Operators in Slovak organic production by performed activities

Operators in Slovak organic production by business entity

Distribution of organic farms by acreage

Plant production types

Share of organic vs. non-organic farms

Production types of organic farms

Number of farm animals

Ten dencies were assessed, future challenges were defined and
conclusions were drafted in order to help the policymakers in decision
process.

Results

A basic and significant change in the legislative framework for organic
agriculture took place in 1998, when the «Act of the National Council of
the Slovak Republic No. 224/1998 Coll. on Ecological Agriculture and the
Production of Organic Foodstufts» was adopted. This law came into effect
on October 1, 1998 and declared the special national system of organic
production performance in the Slovak Republic.
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Since the accession to the EU in 2004 the Slovak Republic has
implemented following legislation schemes with focus on OF:

— Council regulation (EC) 834/2007 on organic production and labeling
of organic products and repealing Regulation (EEC) No 2092/91 —replaced
by current Regulation (EU) 2018/848 of the EP and of the Council of
30 May 2018 on organic production and labelling of organic products.

—Regulation (EC) No 882/2004 of the EP and of the Council of 29 April
2004 on official controls performed to ensure the verification of compliance
with feed and food law, animal health and animal welfare rules — replaced
by current Regulation (EU) 2017/625 of the EP and of the Council of
15 March 2017 on official controls and other official activities performed
to ensure the application of food and feed law, rules on animal health and
welfare, plant health and plant protection products.

Moreover, OFsupport is defined by national RDPs of the CAP. There
were several RDPs in place, in particular RDP 2004-2006; 2007-2013 and
2014-2020.

Regarding the development of OF, Figure 1 shows that there is clear
growing tendency after accession to the EU as the amount of total farms
tripled (from 117 farms in 2004 to 416 farms on 2015).
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Figure 1 — Development of organic farming in the Slovak Republic (2015)

Focusing on organic production by performed activities, in
2015 there were552 operators in total in place, out of which 416 biofarmers,
4 beekeepers, 12 wild growing plants collectors, 83 food processors,
10 feed processors, 6 seed producers, 97 distributors (operators placing

organic products on market), 21 others (labelling, prepacking...),
21 importers and 4 exporters.
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With regards to the operators by business entity, Table 1shows that so
called «Limited — Ldt» legal form is predominant in Slovakia (301 out of
552).

Table 1 — Operators in Slovak organic production by business entity (2015)

Share of farmers
Total Number

Busin essentity number of of from;?il’;(;trzlt:rlémber from the numb-

operators | farmers in Slovakia, % er of farmers, %
Cooperative 76 74 13.8 17.8
Ltd. 301 187 54.5 45.0
S.c. 22 10 4.0 2.4
Private farmers 153 145 27.1 34.8
Total in Slovakia 552 416 100.0 100.0

Concerning distribution of organic farms by acreage, Table 2 shows
that more than one-third of all organic farms fall into the range of 100—500
hectares. Only 3% of all farms are bigger than 2000 hectares, and 7% are
smaller than 10 hectares.
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Figure 2 — Distribution of organic farms by acreage in Slovakia (2015)

Regarding plant production types, 66.4% (123 855 ha) of farms operated
in 2015 on meadows and pastures, 32.7% (60 890 ha) on arable land, 0.9%
on orchards and only 0.1% on vineyards.

In 2019, total organic farmland area in Slovakia represents 9.2%,
however total share of organics vs. non-organic farms was in 2015 quite
low (Table 2). Only 399 (1.7%) out of 23 566 of total farms are organic.
Bratislava region has higher share (3.69%) as well as Eastern Slovakia
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(2.54%). Western and Central Slovakia are below the national average
(1.06 %; 1.52% respectively).

Table 2 — Share of organic vs. non-organic farms in the Slovak Republic
(2015)

Region SK farms Organic farms Share, %
Bratislava 542 20 3.69%
West SK 7818 83 1.06%
Central SK 8791 134 1.52%
East SK 6415 163 2.54%
Total 23566 399 1.70%

Regarding production type, in 2015, there were 292 out of 399 farms
dedicated to animal production, predominantly with cattle production
(231), sheep production (134), horses (61) and goats (44). This is mostly
caused by national obligation to maintain 0.3 livestock unit per hectare of
grassland. Pig, poultry and lying hens’ organic farms are very rare with less
than 3% share each.

With reference to organic farm animals, there is prevalence of sheep
(97 239) and cattle (58 945) — with share of 26 % and 13% on total numbers
of these animals bred in Slovakia. Poultry (4 110 / share of 0.03%), goats
(1 527 / share of 4.33%), horses (643 / share of 9.3%) and pigs (503 / share
of 0.03%) are less present in organic sector.

Conclusion

There is increasing demand for organic farming products in the
Slovak Republic, however, lack of local offer helps the imports from the
EU and third countries. This has negative impact on local economy and
causes negative trade balance. Moreover, traceability of imported products
is complicated and causes financial and administrative burden on local
authorities. Sustainability is in question as imports from abroad increase
carbon footprint.

After thorough analysis of public-available data existing in organic
sector (Green reports of Ministry of Agriculture and Rural Development
and reports of The Central Control and Testing Institute in Agriculture) we
can draw following conclusions:

* interest of farmers and increase of organic area is driven by subsidy
policy;

* implementation of RDP-s after 2004 has enhanced the share of OF in
the Slovak Republic and its stabilisation;

* number of organic operators have been increasing;

* average acreage of farm is the largest in EU (more than 400 ha), 70%
of farms are within the range of 10-500 ha;
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* higher share of permanent grassland than arable land determined the;

* character of organic farms, more than 73% are with animal
production;

» west-Slovakia region — prevalence of mixed farms; east and central
Slovakia — prevalence of 100% organic farms;

* organic farming is more attractive in areas with natural constraints;

* organic processors are concentrated in the western part of Slovakia;

» ashift from export based production to home consumption.

In order to further develop the organic sector in the Slovak Republic and
address the challenges, following recommendations are being suggested:

* to propose, consult and adopt Action Plan for the future
development;

* to increase competitive enessby investments in physical assets, to
develop;

* innovative technologies, practices and products;

* to support cooperation between actors of the food chain (focused on
short supply chains);

* to create conditions for development of vegetable organic
production;

* to increase market opportunities for producers;

* to initiate information activities in the schools (school fruit, vegetable,
milk schemes; under educational aspects of scheme);

* to use the potential of green public procurement for food and catering
services;

* to support research, innovations and improvements in concrete sectors
of plant, animal production, processing, etc. and to allocate financial
resources for these activities;

* to increase cooperation of farmers, scientists, advisers, e.g. under
European Innovation Partnership, increase efficiency of research results;

* to improve availability and gathering of data for better analysis of
sector development and future needs;

* to increase awareness of consumers on specific products and production
methods and on the EU organic logo;

* to support farmers’ education and transfer of information in organic
sector, within measures of RDP;

* to increase information among farmers and rural actors on the support
availability and relevant instruments of CAP.
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OcHOBHOIl 1enbI0 OBUIO HCCIIENOBaHME KadeCTBEHHBIX IapaMeTpoB
9KOJIOTMYECKUX HETPaJUIMOHHBIX 3J7aKoB. Triticum monococcum HMel
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camoe HH3KOe CollepKaHue Kpaxmaia U oOmmx apabuHokcuiaaHoB. Tritic-
um dicoccon ObUT JTyYIIUM HCTOYHHKOM Kpaxmala ¥ XyIIINM UCTOYHUKOM
oOmieii nuieBoit kieryarky. Triticum aestivum cojeprxalt HanOobIee KO-
JMYECTBO KJICTYATKH U apaOMHOKCHIIAHOB.

STARCH, FIBRE AND ARABINOXYLANS CONTENT
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Keywords: ecological farming, non-traditional cereals, starch,
arabinoxylans, total dietary fibre.

The main objective was to investigate the qualitative parameters
of ecological non-traditional cereals. Triticum monococcum had the
lowest content of starch and total arabinoxylans. Triticum dicoccon
was the best source of starch and the worst source of total dietary fiber.
Triticum aestivum had the largest amount of total dietary fiber and total
arabinoxylans.

Materials and methods

Field experiments were established at experimental station of the Slovak
University of Agriculture in Nitra — Dolna Malanta (48° 19" N, 18° 07'E).
The elevation of experimental area is 177-178 m above sea level, with
continental climate, belongs to warm agro-climatic region, arid subregion
with mainly moderate winter [Lacko-BartoSova et al., 2019]. The type
of soil in experimental place was a Haplic Luvisol. Non-traditional
cereals were grown during the growing years 2014/2015, 2015/2016 and
2016/2017 under ecological (organic) farming conditions without chemical
weed control and fertilization.

Data about temperatures and precipitation are summarized in Figure
1. Average long-term (1961-1990) annual precipitations are 540 mm. The
average long-term temperature is 9.8°C and for vegetative period it is 16.4°C.
The average temperature for growing year 2014/2015 was 11.8 °C (warm),
average annual precipitations were 516 mm (104% of Normal). In 2015 were
lower precipitations and higher temperature during the grain filling period.
The average temperature for growing year 2015/2016 was 10.9°C (warm/
normal), average annual precipitations were 561.8 mm (109% of Normal).
May was very wet and normal regarding the temperature (91.3 mm, 15°C).
June was extremely dry and warm (14.4 mm, 20.3°C). July was warm and
extremely wet (21.4°C, 134 mm). The average temperature for growing
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year 2016/2017 was 9.9°C (normal), average annual precipitations were
367.6 mm (71.6% of Normal), what is characterized as dry. In 2017 there
were higher temperature and lower precipitations (without July) during the
grain filling period.

30 Air temperature and precipitation in the years 2014-2017 160

25 140

1l

Vil
2014/2015  mms 2015/2016 S 2016/2017 WS (1961-90)

20

[
N
o

=
o)
=
o
=}

=
o

o]

o

wv
foa)
o

Temperature (°C)
Precipitation (mm)

Ny
o

N
o

-10

o

T

L Months
Precipitation (mm)

Temperature (°C)
2014/2015 ---m---- 2015/2016 -=#==2016/2017 ——#— (1961-90)
Figure 1 — Mean temperature and precipitations in the years 2014-2017
in relation to long-term averages (Normal 1961-1990)

Experimental materials represented four species of wheat: Triticum
aestivum L., Triticum monococcum L., Triticum dicoccon (Schrank)
and Triticum spelta L. Total arabinoxylans were analysed from the hull-
free grains of cereals. Total starch, total dietary fibre were analysed from
whole-grain flour, which were gained by grinding of cereal grains on mill
0.5: CyclotecTM 1093 (FOSS, Denmark). Total starch content of whole grain
flour was determined by Ewers polarimetric method [EN ISO 10520:1998].
Total dietary fibre content, total arabinoxylans of grains were determined
using Thermo Fisher Scientific Nicolet Antaris Il Fourier transform near-
infrared reflectance spectroscopy Analyzer (wavelength 1000-2500 nm)
with an interferometer. The software STATISTICA version 10.0 (StatSoft
Inc., USA) was used to process the results.

Results

Starch is the most important carbohydrate in the human diet and the
principal source of dietary energy [Brandolini et al., 2011]. As shown in
Table 1, the average amount of starch was 67.3% in all T. species. There
was a statistically significant effect of T. species on the content of starch.
The lowest value of starch was determined for T. monococcum L. (61.2%)
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and the highest value for T. dicoccon (70.6%). No significant differences
between T. aestivum (68.77%) and T. spelta (68.55%) were observed. In
2017 was the significantly highest value of starch (68.01%). In 2015 was
the significantly lowest value for starch (66.57%). In the study of [Dvotacek
etal., 2019], the content of starch in Triticum aestivum ranged from 63.0 to
66.5%, in Triticum dicoccon it was 61.2%, and in Triticum spelta 60.3%.
In the study of [Brandolini et al., 2011], bread wheat showed higher total

starch content than einkorn (on average 67.9 vs 59.6 g/100 g).

Table 1 — Starch, fibre and arabinoxylans content of Triticum species

Triticum species and Year Starch, (%) T%fie(’hg,zl;y arabinogc;tlaal ns, (%)
Triticum species
T. aestivum 68.77° 13.76® 3.86°
T. monococcum 61.2¢ 12.7° 3.35¢
T. dicoccon 70.57 @ 10.42 4 3.78 ®
T. spelta 68.55° 10.69 © 3.48°
Mean + Standard deviation | 67.27+4.19 | 11.89 +1.68 3.62 £0.31
p (p<0.05) * * *
Year
2014/2015 66.57 ° 11.70* 3.52°
2015/2016 67.2° 11.73° 3.69 ¢
2016/2017 68.01°2 12.24 2 3.64°
p year * * *
p T. species x year * * *

Values in column followed by different letters are significantly different
atp <0.05.

Dietary fibre is not digested by the human small intestine, but totally or
partially fermented in the large intestine. In our study, the average values
of total dietary fibre were ranging from 10.42% to 13.76%. There was a
high statistically significant effect among all T. species. The most important
source of total dietary fibre was Triticum aestivum (13.76%). By contrast,
the poorest source was Triticum dicoccon (10.42%). For years, growing year
2017 (12.24%) showed significantly highest value for total dietary fibre,
but between 2015 (11.70 %) and 2016 (11.73%), there were no significant
effect on the fiber values. In the study of [Brandolini et al., 2011], the
bread wheat showed higher dietary fibre content than einkorn (on average
21.5vs 16.7 g/100 g).

Total arabinoxylans content in wheat flour is about 2.2% and
approximately 1/4 of total arabinoxylans are water-extractable [ Saulnier et
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al., 2007]. The arabinoxylans content determined in this study ranged from
3.35% to 3.86%. There was a statistically significant effect of Triticum
species on the content of arabinoxylans. Triticum aestivum (3.86%)
and Triticum dicoccon (3.78) showed the highest values and Triticum
monococcum (3.35)wasthepoorestsource oftotal arabinoxylansinselected
species of wheat. No significant differences between Triticum aestivum
and Triticum dicoccon were observed. The highest significant differences
between Triticum monococcum and Triticum spelta were observed. There
were significant differences in the content of arabinoxylans also between
the years. The significantly lowest content of total arabinoxylans was found
in 2015 (3.52%), and the significantly highest content in 2017 (3.64%).
In our study, Pearson correlation coefficient confirmed medium positive
correlation between total arabinoxylans and total dietary fibre (0.631).
The content of arabinoxylans in wheat flour (T. aestivum) is relatively
low [Li et al., 2009]. The environmental conditions can play key role in
the variation of arabinoxylans content in cereals, often causing the higher
degree of variation than genotype of cereals [Li et al., 2009; Vignola et
al., 2016]. In the study of [Gebruers et al., 2008], total arabinoxylans
content ranged from 14.5 to 23.5 vs 13.5 to 27.5 g.kg-1 (einkorn vs bread
wheat).

Conclusion

Triticum aestivum was the best source of total dietary fiber and total
arabinoxylans. Triticum monococcum had the lowest content of starch and
total arabinoxylans. Triticum dicoccon had the highest amount of starch
and was the worst source of total dietary fiber from all selected Triticum
species. High effect of weather conditions within the experimental years was
found for all evaluated qualitative parameters of Triticum species grains.
The correlation analysis results clearly confirmed the positive relationship
between total dietary fiber and total arabinoxylans content.
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BJIMSAHUE HIUPUHBI IOJIOTHA TEPPAC
HA CTPYKTYPHO-ATPETATHBIN COCTAB ITOYBBI
MO/JI PA3JIMYHBIMH CEJBCKOXO3SVCTBEHHBIMHA
KYJIbTYPAMU

K.C.-X.H., ooyenm C.IO. Hukumuenko;
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(OI'bOY BO PI'AY — MCXA umenu K.A. Tumupsaszeea, Mockea, Poccus)

KitoueBsle cioBa: CTpyKTypa IHOUYBBI, BOZONPOYHOCTh, TEPPACHUPOBA-
HHE CKJIOHOB.

ITo nanHBIM 3eMenbHOTO OanmaHca B Poccuiickoit denepannu nmeeT-
cs 36,5 MITH/Ta CENbCKOXO3IUCTBEHHBIX YTOMHWNA ITONBEPKCHHBIX BOTHOM
9po3uu, B ToM umcie 24,7 mun/ra namau. Hanbonee akTuBHBIE 04ard BO-
JTHOW 3p03HMH pacnpocTpaHeHsl B paiioHax [{U3, [ToBomxkbs, EHTpaTBbHOTO
pationa Ceseproro Kaskaza. CTOK TaibIX BOA B 3THX paliOHAX JOCTHTAET
80—100 MM. MHOTOBEKOBasI UCTOPHSI CTPOUTEILCTBA TEPpac MPH OCBOECHUU
CKJIOHOBBIX TOP, XOJIMOB U 0aJIOK TIOJl MHOTOJIETHHE HACAXKICHHUS B Hallei
CTpaHe | 3a PyOeKOM CBHAETEILCTBYET 00 d(h(PEKTUBHOCTH 3TOTO METOA,

76



MOPCKpaIICHUEC 3PO3UHN MMOYB U BKIIFHOUCHUA HCUCIIOJIb3YEMBbIX HUJIN MaJ'IO3(1)—
q)eKTI/IBHO HCITOJIB3YEMBIX 3€EMEJIb B UHTCHCHUBHOC CCIIBLCKOXO3SMCTBEHHOC
OpOU3BOACTBO.

INFLUENCE OF THE WIDTH OF A TOTAL TERRACE
ON THE STRUCTURAL-UNIT OF SOIL UNDER VARIOUS
AGRICULTURAL CROPS

Candidate of Agricultural Sciences,
Associate Professor S.Yu. Nikitchenko;
Candidate of Agricultural Sciences, Associate Professor A.V. Novikova
(FSBEI HE RT SAU, Moscow, Russia)

Keywords: soil structure, water resistance, terracing of slopes.

According to the land balance in the Russian Federation there are
36.5 million / ha of agricultural land subject to water erosion, including
24.7 million / ha of arable land. The most active foci of water erosion
are spread in the areas of the Central Emergencies Center, the Volga
region, and the central region of the North Caucasus. The flow of melt
water in these areas reaches 80—100 mm. The centuries-old history of the
construction of terraces in the development of slope mountains, hills and
beams for long-term plantings in our country and abroad testifies to the
effectiveness of this method, the cessation of soil erosion and the inclusion
of unused or ineffectively used lands in intensive agricultural production

N3yuyeHuto cTpyKTyphl OUYBBI U €€ BIUSHUIO HAa YPOXKal CEIbCKOX0351ii-
CTBEHHBIX KYJBTYP, HOCBSIIEHO MHOTO HAyYHBIX PaOOT.

B.P. Buibsmc ykasbelBasl Ha TO, 4TO B CTPYKTYPHOHM IIOYBE MOTYT CO-
BMEIIATECS ONHOBPEMEHHO JOCTAaTOYHOE KOJIMYECTBO BOABI M BO3AYyXa.
[ToaTomMy B Takux mouBax HaOIrOgaeTcs MOBBIIEHHAs OHONIOTHYecKas aK-
tuBHOCTh. OnbIT B.B. KBacHHKOBa 1O M3y4EeHHIO CONEpIKaHUS HUTPATOB
B MOYBE W BIMSAHUS MAaKpOCTPYKTYpBI HA YPOXKall CEIbCKOXO35ICTBEHHBIX
KYJBTYP MOATBEPKAAOT 3TO MOJIOKECHHUE.

AT JlosipeHKO OXapaKTepu30BaJl CYIIHOCTb MaKpOCTPYKTYpHOH IIO-
YBBI, KaK [10YBBI 00JIaHa0UIel ONpeIeIEHHBIM COOTHOIIEHUEM KallulIsIp-
HBIX ¥ HE KaWUIIPHBIX T1OP.

OpHako He y BceX IOYB B OAMHAKOBON CTENEHU BBIpa)KEHa MakKpo-
cTpykrypa. CienoBarenbHo, HE KaXas I04Ba MOXKET 00eCIeYnuTh pacTe-
HUSI ONTUMAJIbHBIMU YCJIIOBHSIMU UX POCTa U pa3BUTHs. B aToM cirydae us-
y4€HHUE CTPYKTYPHOCTH ITOYB U BOAOIPOYHOCTH arperaron, MPeACTaBIsET
00JIBIIION HHTEpEC, KaK AJs TEOPUH, TaK U IS IPAKTHKH.

[Mox cTpykTypoii OUBEI pazyMeeTcs pazinudue 1mo GopMe U BEIUIHHE
arperarsbl, B KOTOpbIE CKJICCHBI TIOUBEHHBIEC YACTHIIBI, @ TAKIKE CIIOCOOHOCTD
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MOYBBI paclajarbCsi Ha MOYBEHHBIE arperarsl. C arpoHOMHYECKON TOUKH
3peHusi 0COOBI MHTEpEC MPEACTABISET MEIKOKOMKOBATas M 3€pPHHCTAs
CTpYKTypa ¢ pasMepom vactuil ot 1 10 5 mm. Coneprkanue nanHou (pak-
LY B II0YBE B 3HAYUTEIILHOM KOJMYECTBE, CO31ACT ONTHMAJIbHbIEC YCIOBHS
JUTSL )KU3HHM M Pa3BUTHS KyJIBTYPHBIX PAacTEHHH, TO3BOJISIET OoJiee MOITHO
00ecreunTh X BO3LyXOM, BOOH, MUTATEIbHBIMU 3JIEMEHTAMHU U AaeT BO3-
MOXHOCTbB C()OPMHPOBAThH YPOXKail KyJIbTypaM.

B 3emnenennu mpuHATa ciemyromas KiacCH(HUKaus CTPYKTYPHBIX
arperaToB IO BEIWYHMHE: IIBIOKUCTAs! CTPYKTypa Oonee 10 MM, MakpoCTpyK-
Typa ot 0,25 no 10 MM, MukpocTpykTypa MeHee 0,25 MM.

Pe3ynbTaThl HAlIMX UCCIIEA0BAHUH 11O ONPEEIEHUIO CTPYKTYpPHO-arpe-
raTHOTO COCTaBa T'OPHO-JTYTOBBIX IOYB TIOA BIMSHUEM TEppacUpOBaHUS
CKJIOHOB M IIMpUHBI Teppac 4, 8 u 12 M U BO3JENBIBAEMBIX KYIBTYp IO-
Ka3bIBAIOT, YTO BO3/ETBIBAEMbIEC KYNBTYPHI U pa3INdHas MIUPHUHA MTOJIOTHA
Teppac OKa3bIBaeT CYIIECTBEHHOE BIIMSHHUE, KaK Ha COfEep)KaHUE Pa3NInd-
HBIX arperaroB, TaK U Ha KO3((GHUIHUEHT CTPYKTypHOCTH.

Tak, npu BO3JIETBIBAHUHA BUKOOBCSIHOW TPAaBOCMECH Ha JIOJIO MaKpo-
arperaroB npuxoamiocs — 75,15%, meraarperatoB — 22,27% 1 MUKpO-
arperaroB — 2,58%. B moceBax ke 03UMOIl pKH COOTHOIIEHHE (paKLuil
OBUIO 3HAYUTENHHO JydIle. 31eCh OTMEUYEHO CHMKEHHE METacTPyKTyp Ha
4,17% wu npueBaroit ¢ppakunu — Ha 0,78% W MOBBILICHHE COACPIKAHUS
Makpoarperaros Ha — 4,85%.

OT0 OOBSACHSETCS TE€M, YTO IOCEBBI O3MMOM pPXKH, ITOKPHIBAs TOBEPX-
HOCTH TIOYBBI €Ileé C OCEHM, K BECHE CO3al0T MOIIHBII pacTUTEIbHBIN
MOKPOB, YTO TPEMATCTBYET MNPSIMOMY HONAJAHHIO IOXAEBBIX Karemb
¥ KOJbMATallii Mop. JTO B KOHEYHOM HUTOTE YIydIIaeT U KOI(PPHUIMEHT
CTPYKTYPHOCTH.

Ilo cpaBHEHMIO C KyIBTypaMy CILIOIIHOTO IIOCEBA, BO3AEIBIBAHIE Kap-
Toensi MPUBOANT K 3aMETHBIM HM3MEHEHHSIM arperaTHOro COCTaBa IOYB.
31ech 0TMEYaeTcsl caMoe BBICOKOE COZIEPKaHME KaK TIIBIOMCTON (pakiuu
(> 10 mm), Tax u meiIeBaroi (< 0,25 mm). [To cpaBHEHHIO ¢ 03UMOI POKBIO
cofiepxanue arperatos > 10 MM B mouBe moj kKaprodenem B cpenHeM 3a
BEreTaIlMOHHBIN MepHro ] ObUIO BhINIE Ha 7,65%, a nbuieBaroit Ha — 1,26%.

IIpu sTOM CconeprkaHHe MaKpoarperatoB CHH3MIJIOCH IMOYTH Ha 9,0%.
3neck Takke OTMEYaeTCs CyIIeCTBEHHOE CHIDKEeHUE ko3 dunmenTa cTpyk-
TypHOCTH 1ouB — Ha 1,55%. Heckonbko nmpoMexyTOUHOE MOJI0KEHNE 3aHH-
MaJla KOpMOCMeCh U3 oBca + BUKH. OHU OKa3bIBAIUCH HECKOJIBKO JIy4Ile,
4yeM Ha KapTodelne M 3HAYUTEIFHO YCTYTIAIN T0CeBaM 03UMOH pxku. CaMbIit
BBICOKHI K03(PUIIHEHT CTpyKTypHOCTH cocTaBisieT 4,0 1 yCTaHOBIICH Ha
MOoCeBaxX O3MMOU PXKH, a caMblii HU3KUH — 2,45 Ha kaprodene. Y kopmoc-
MECH ITOT IoKa3arenb obu1 — 3,02.
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AHanornyHasi 3aBUCHMOCTH 110 arperaTHOMY COCTaBY TOPHO-TYTOBBIX
oYB ¥ K0d(h(HUIIMEHTY CTPYKTYpPHOCTH OblJla OTMEUEHa M Ha Teppacax ¢
LIIMPUHON NooTHa 8 1 12 M.

CpaBHUBas Mexay coOoil Teppachl C pa3iIMYHOW IIMPHHOMN ITOJIOTHA
MOKHO OTMETHTH, UTO C YBEIHMYCHHEM ero ¢ 4 10 8 M u 12 MeTpoB co-
OTBETCTBEHHO, 3aMETHO TMOBLIIIACTCS COACPIKAHUE METaCTPYKTYPhI TTOYBBI
o1 MoceBaMu 03uMoi pxu — Ha 4,61 u 7,78%, BUKOOBCSIHasi cMeChb — Ha
4,84 u 6,06%, xaprodenem — Ha 1,35 u 5,68%. DTO yBeIMYEHHE COMPO-
BOXKA€TCsl KOJIbMATAIIMECH TIOP M YBEJIMUCHUEM ITBUICBATON (PPaKIUU COOT-
BeTrcTBeHHO Ha: 0,4 1 0,8%; 0,10 1 0,40% u 0,44 1 0,79%. C yBennueHuem
ITUPHUHBI TTOJIOTHA TEPPachl 10 8 ¥ 12 M IPOUCXOIUT CYIIECTBCHHBIN CITaT
JIOJTA MAaKpOarperaTtoB B MOYBE MOJ MOCEBAMH BO3/ICTIBIBAEMBIX KYJIBTYDP.

Tak, ecnu pu BO3JENBIBAHUN O3UMOU P)KU Ha Teppace MIUPUHOH T0-
J0THA 4 M, colep KaHre MaKpoarperaros B cioe mouBbl 0—40 cM B cpeHeM
3a Beretanuio coctaBuio 80%, To ¢ yBeIMYEHUEM IIUPHUHBI MOJIOTHA JI0 §
M 3T0 nageHue coctaBuio 5,02%, a moxg kopmocMechto — Ha 0,17% u oz
kaptodenem — Ha 1,78%. bonee 3amMeTHOE CHM)KEHHE COAEPKAHUS MaKpO-
arperaroB B IOYBE IOJ BO3/EIBIBAEMBIMU KYIbTypaMH, YCTAaHOBJICHO Ha
Teppace mupuHoil 12 M. [1o cpaBHEHUIO ¢ Teppacol B 4 M 3TO CHUKEHUE
COCTaBHJIO TIOJ IMMOceBaMH 03UMOH pxu — 8,55%, kopmocmecu — 6,47 u
kaptodeneM — 6,44%.
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Ha Mep3noTHbIX noiiMeHHBIX TouBax OJIEKMHHCKOTO paiioHa PecrryOmm-
ku Caxa (SIKkyTusI) MpoBEICHBI NCCIICAOBAHUS 10 H3YICHHUIO COPTOB SPOBOM
NIIeHUBL. BBIUIO ycTaHOBIEHO, YTO HaOOIee CKOPOCTIENBIM SIBIISIETCS] COPT
Owmckas 12 (110-111 gHeit); HauBBICIIYIO ypOkaliHOCTB 3epHa (4,0-5,1 1/ra)
uMmeeT copt Mkap ¢ Hambombmei maccoit 1000 3epen — 50-58 r; Macca
1000 3epeH u ypoKaliHOCTB 3€pHA); UMEIOT CHIIBHYIO M MPSMYIO B3auMOC-
B13b (0,88 1 0,99), ypoxxaliHOCTb 3epHa ¥ IPOAOKUTENEHOCTD BETeTallOH-
HOTO TIepro/ia 00OHAPYKUBAIOT CHIIBHYIO O0paTHYIO B3amMOCBs3h (—0,95).
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On the permafrost floodplain soils of the Olekminsky district of the
Republic of Sakha (Yakutia), studies were conducted to study varieties of
spring wheat. It was found that the most precocious is the variety Omsk
12 (110-111 days); the highest grain yield (4.0-5.1 t/ha) has a variety
of Icarus with the largest mass of 1000 grains — 50-58 g; weight of
1000 grains and grain yield); have a strong and direct relationship
(0.88 and 0.99), grain yield and the duration of the growing season show
a strong inverse relationship (-0.95).

SpoBas nmeHuna sSBIsIeTCs TPaJUIUOHHON IPOAOBOIBCTBEHHON KYJIb-
Typoii Skytun. Ee moceBbl pasMerieHbl, B OCHOBHOM, IO OeperaMm pek
Jlenst u Amru [3]. PazButne xmebomamiectsa B SIKyTHH HA4danoch C ce-
penunbl XVII Beka, korga no OacceitHaMm pex OJeKMBI 1 AMTH IIapCKOe
MIPaBUTEIBCTBO CTAJIO PACCENSTD MAIIEHHBIX KPECThSIH JJIs1 3aHATHS 3eMJIe-
nemreM. K xoriry XVII Beka xime0 cTamo BeIpamuBaTh 1 MECTHOE Hacelle-
Hue [1]. bonee yem TpexBekoBas HCTOpUS XjieOoMaliecTBa mokas3ana, 9To
B SlkyTnun xned Toke MOXXHO BBIpAIIMBaTh. BbUIM TOCTUTHYTHI PEKOP/BI
10 BBIPAIMBAaHUIO 3€PHOBBIX KYJIBTYp, HapuMep, B Buirolickom paiioHe
OBLT yCTAaHOBIIEH aOCTIOTHBIN PEeKOpH YpPOXKAWHOCTH suMeHs B Poccuu —
117,4 u/ra; B YeTb-AnnanckoM paiione B 1935 1. ypoxkallHOCTh MIIEHHIIBI
cocrasmia 32 n/ra. Haunnas ¢ cepenunsl 50-X TOOB MPOIIIOTO CTONETHS,
BO3/IETIBIBAHUE 3€PHOBBIX KYIBTYp B SIKyTHH UMeEET, B OCHOBHOM, (ypax-
HOE HampasieHue [2].

B nocneanue rojibl UHTEpEC MPOU3BOAUTENEH K BO3/ICTBIBAHUIO APOBOM
IIIIIEHALIBI TTOBBICHJICS, CIIEAOBATENLHO, BEIPOCIIA TOTPEOHOCTH B HOBBIX CO-
pTax, OTIMYAIOMINXCS 00JIee BEICOKOH CKOPOCIENOCTHIO, yCTOWYUBOCTHIO K
TIOJIETaHUIO U OOJIE3HIM

BaxxubIM yClIOBHEM MOBBIIICHUS YPOXKAHHOCTH SIPOBOM MIIEHUIIBI B
CYPOBBIX YCIOBHAX SIKYTUU ABISETCS BHEAPEHHE U MIPOU3BOACTBO CKOPO-
CIIENIBIX M BBICOKOTIPOAYKTHUBHBIX COPTOB. [IpaBuibHBIN TOAOOp COPTOB B
XO3HCTBE TMO3BOJIAET TIOBBICUTE ypoXKail Ha 2—3 1i/Ta.
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Leap uccaenoBaHusA: BBHISBICHUE IMEPCIEKTHBHBIX COPTOB SIPOBOM
MIICHUIBI JUTSS MEP3JIOTHBIX MOMMEHHBIX moyB OneKMHHCKOTO yiryca Pe-
cinyonmuku Caxa (SIkyTus).

3agauu HccJaeI0BaHuS

1. M3yunth 0COOEHHOCTH POCTa M Pa3BUTHS COPTOB SIPOBOI MIIEHUIIBI
B OJNEKMHHCKOM YITycCe.

2. JlaTh XO3SICTBEHHO-OMOIIOTHYECKYI0 XapaKTEPUCTHKY H3y4aeMbIX
COpPTOB.

MeTtoauka

ONBITH MPOBOJWINCH HA MEP3IOTHBIX MOMMEHHBIX MmouBax OJEKMHUH-
CKOTO paifOHa PECITYOIHKH.

Ha onpITHOM y9acTKe MOCEBBI COPTOB SIPOBOM IMIIIEHUITHI Pa3MEIIAIHACh
nocie yuctoro napa. ONbITHRIE AENSHKY TUTOMIA6I0 25 M? IPH 4-KpaTHOM
MOBTOPHOCTH. Pa3menieHre BapuaHToOB peHaomMu3upoBaHHoe. [loces mpo-
u3Bommics cesuikoit CH-16 Ha TpakTtope MT3-82 B TpeTheit Ackaae masl,
yOopka 3epHa npoBoauiack kombaitHom «Camro-130».

Y4etbl, HaOMIONCHUS U MareMarndeckas 00padoTKa Pe3yIbTaToOB OITbI-
Ta MPOBOJWINCH 10 METOIUKAMH COPTOUCHIBITAHUS CEIIbCKOXO3SHCTBEH-
HBIX KYNIbTYDp [4, 5].

OOBeKTHI UCCIIEAOBAHUS: cOpTa SPOBOM mieHubl — Omckast 12, Au-
taiickas 98, Mkap. 3a ctaHAapT NpuHAT paiioHUPOBaHHBIN B OIEeKMHHCKOM
paiione SkyTtuu copt — Omckas 12.

Pe3yabTarThl HcciieoBaHu i

JlaHHBIC OMBITOB, MPOBEIEHBIX B TEUYEHHE IBYX JIET, MMOKAa3ald, YTO
CpaBHUTENBHO BBICOKOpOCHBIH (110 cM) copT Anraiickas 98 mMmeeT Hau-
Oonbiryro Hatypy (00beMHYIO Maccy) 3epHa (709—780 r/m), na 53-119 r
MIPEBBIIAIONTYI0 cTaHAapTHBIA copT Omckas 12. Copt Mkap umeer Hau-
oompmryro Maccy 1000 3epen — 50-58 1, oH MmOoKa3an HaWBBICIITYIO YpOXKaii-
HOCTb 3¢pHa — 4,0—5,1 T/ra, YTO CYIIECTBEHHO BHIIIE, 4eM y copta OMCcKas
12 (ua 0,7-0,5 T COOTBETCTBEHHO 3a 2 TOJ1a HCCIICIOBAHUN ).

B ycnoBHsSX KOPOTKOTO JIETHETO MEePHO/ia BaKHBIM MTOKA3aTeIeM OIeH-
KH COPTOB 3€PHOBBIX KYNBTYp B SIKyTHH sIBIS€TCS MPOTOKUTEIHHOCTH
BEreTallMOHHOIO Nepuoja. 13 Tpex u3y4eHHBIX COPTOB SIPOBOW MILIEHUIIBI
HanOoJIee CKOPOCIEIBIM OKa3alcs COpPT CTaHmapTHHIH copT Omckas 12
(110-111 gueit), copt Anraiickas 98 co3peBaeT Ha 4 IHS MO3HEE, a COPT
Ukap — orcraet Ha 7 AHEH.

ITo pesynpraram u3ydeHUs COPTOB SPOBOIl IMIIIEHUIIBI 32 JBa TO/a MC-
CJIEZIOBAaHUS TIPOBENIN KOPPETSAIIMOHHBIA aHAIN3 OCHOBHBIX XO34HCTBEHHO-
LEHHBIX IPU3HAKOB.
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Tabmuna 1 — Xo34HiCcTBEeHHO-ONOIOTHYeCKas XapaKTePUCTHKA COPTOB
sapoBoii mmeHuns! 32 2015-2016 .

[ocneybopou-
Has BCXO-
XKeCTb, %

2015|2016 {2015 0|2016 1.|2015 1.|2016 1.{2015 .|2016 .|2015 1| 2016 .

Owmckas 12| 60 108 43 45 656 | 661 51 52 33 4,6

VYpoxxaliHOCTb
3epHa, T/ra

Bericora pac- | Macca 1000 |Hartypa 3epHa,
Copr TEHHI, CM 3epeH, T r/n

Aurraii- 70 110 42 44 709 780 42 56 2,9 4.5
ckas 98

HUkap 53 101 50 58 640 | 755 57 46 4,0 5,1
CHPy,s 0,38 | 0,42

AHanu3 nokasan CUIbHYIO CBsI3b Mexay Maccoi 1000 3epeH u ypoxaii-
HOCThIO 3epHa — 1 =+0,88 B 2015 . ur=+0,99 B 2016 1. 13 3TOTO CNieayeT,
yeM Bbiie macca 1000 cemsiH, TeM OOMbIle ypOXKalHOCTh 3epHA SPOBOM
TMIICHUITBI.

Mexay BereTalMOHHBIM MEPUOJIOM U YPOXKAUHOCTHIO CBSI3b CHIIbHAS,
HO oOpatHasi (r = -0,95), 4To 03HaYaeT — 4eM MPOAODKUTENFHEE BEreTalu-
OHHBIN MIEPUOA, TEM MEHBIIIE YpOXKai 3epHa.

BriBoabI

1. Haubonpmras Harypa 3epHa (709—780 1/11) oTMe4YeHa y BBICOKOPOC-
noro copta Anratickas 98 (110 cm).

2. U3 uchbITaHHBIX COPTOB SIPOBOM MUIEHHULBI CAMBIM CKOPOCIEIIBIM
sBsieTcst copt Omckast 12 (110-111 greit).

3. HauBpicuryro ypoxaitHocTh 3epHa, 4,0-5,1 1/ra (1a 0,7-0,5 T 601B-
mie, YeM y CTaHJapTHOIOo copTa), mokasan copT Mkap ¢ Hanbombiei mac-
coit 1000 3epen — 50-58 .

4. BoisiBneHa cuiibHas U OpsmMas B3auMocBs3b maccoid 1000 3epeH u
ypoxkaitHocThio 3epHa (0,88 u 0,99); oOparHas cuibHas B3aUMOCBSI3b 00-
Hapy>XeHa MEXIY YpOXaWHOCTBIO U IMPONODKUTEIBHOCTHIO BETeTaLlMOH-
Horo nepuona — 0,95.

Jlureparypa

1. bamapun, I'.Il. U3 ucropun mpuobuieHus: SKyTOB K PYCCKOHM 3eM-
nenenpueckoit kynerype [Tekct] / [LI1. bamapun. — Skyrck: K. u3n-go,
1958. - C. 9-10.
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2. bamapwus, ['I1. Uctopust 3emnenenus B Axyrun [Texcr] / ['11. bama-
puH. — SxyTtck: Ku. uzga-so, 1989. — C. 15-16.

3. BoiinoB, A.M. Cesepuoe 3emnenenue [Tekcr] / A.W. boiiHoB. —
SAxyrck: Caxanonurpadmsnar, 2007. — C. 6-7.

4. MeToauka rocyJapCTBEHHOTO COPTOUCTIBITAHHS CETbCKOX03HCTBEH-
HBIX KynbTyp [Teker]. — M.: Konoc, 1985. — Beimn. 1. — 194 c.

5. MeToayrka rocyjapcTBEHHOTO COPTOUCIIBITAHUS CENTbCKOX03HCTBEH-
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CEBOOBOPOT - OCHOBA OPTAHUYECKOI'O
SEMJUIEJIEJINA

K.c.-X.H., ooyenm T.II. Cabupoea
(@I'BOY BO Apocnasckana I'CXA, Apocaasns, Poccun;
Apocnasckuit HUUKK — ¢punuan ®HI] « BUK um. B.P. Bunvamcay,
Apocnaeckan oon., Poccusn);
nayunwtii compyonuk I.C. Ieuk
(Apocnasckuiit HUHKK — ¢punuan @HI] « BUK um. B.P. Bunsamcar,
Apocnaeckan oon., Poccusn);
K.C.-X.H., 0oouenm P.A. Cabupos
(@I'bOY BO Apocnasckaa ' CXA, Apocnasns, Poccus)

KtoueBwie cioBa: OpraHu4Ye€CKoOEC 3€MIIEACITUE, C€B0060p0T, TCXHOJIO-
THHU BO3CJIbIBAHUS, ypO)KaﬁHOCTB, IUTATCIbHBIC BEIICCTBA, MHOTOJICTHHUEC
TpaBbl, BUKOOBCAHAA CMEChb, O3UMas TPUTUKAJIC, paIlC, AYMCHb, KYKypYy3a.

IloBblllIeHHE YPOXKAHOCTH M KauecTBa KOpMa MO OPraHUYEeCKON Tex-
HOJIOTHM JIOCTUTAETCSl MyTEeM IOJ00pa COPTOB KYJIBTYp, NPUMEHEHHS B
KauecTBE OPTaHUYECKUX yHOOpEHUI COIIOMEI, cCHepara, HaBo3a, 3eJIeHOH
MacChl 2 YKOCa MHOTOJIETHHX TPaB M Ka4e€CTBEHHOH 00pabOTKe OYBEI, KO-
TOpasi HEMIOCPEACTBCHHO OTBEYAET TPESOOBAHUSM TEXHOJIOTUU BO3JICIIbIBA-
HUS KQXKJIOW KYJIBTYPHI.

BBenenue

B coorBercTBUM ¢ TepMuHONOrHE MeXayHapoOHON OpraHusa-
i OOH mo mpogoBonbCcTBUIO U cenbeckoMy x03sicTBy FAO (Food and
Agriculture Organization) opraHH4YecKoe 3eMJIeJeNTNe — ITO «KOMILIEKCHAsI
cHcTeMa yNpaBieHUs] IPOU3BOICTBOM, KOTOPasi CTUMYJIUPYET U yCUIIMBACT
Onaromosrydre arpapHOil IKOCHCTEMBI, BKITIOUask OHMOJOTHYECKOE Pa3HOO-
Opasue, OMoNIOrnYecKre HUKIBI U OMOJIOTHYECKYI0 aKTHBHOCTD ITOYBBI, YTO
JOCTUTAeTCs UCIOIb30BAaHUEM BCEX BOSMOXHBIX arPOHOMUYECKUX, OO0~
THYECKUX U MEXaHHUYECKUX METOJIOB B IPOTUBOIOJIOKHOCTh IPUMECHEHHIO
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CUHTETUYECKUX MATepPHAIIOB JIJIS BHITTOMHEHHS CHEIUPUUSCKUX (YHKIIUH
BHYTpH cucTeMbD» [1].

K 0CcHOBHBIM MeTOIaM OPTaHMYECKOTO CEIBCKOTO X035SHCTBA OTHOCHAT:
CEBOO0OPOT — pa3MeIleHue KyIbTyp; OA00p COPTOB PacTeHUH; pecypco-
cOeperaronryro 00padOTKy ITOUBHI; MPUMEHEHNE OPTaHNIe CKUX YI00peHU —
COJIOMBI M CHZEpaToB; 00ph0a C COpHAKAMH, BPEOUTEISIMUA U OOJIC3HAMH
C TIOMOIII0 OMOJIOTHYECKHX METONOB. Pa3zpaboTka mo0oi HAydHO apry-
MEHTUPOBAHHOW CHUCTEMBI 3eMJICJICNUsl JIOJDKHA HaYMHATHCS ¢ 000CHOBA-
HUS CTPYKTYpBI TOCEBOB PA3IMYHBIX KYJIBTYp C YUETOM HUX OHOKIMMAaTH-
YECKOTO MOTEHIHAIIA, TO €CTh IPOSKTUPOBAHHMS IPABUIHLHOTO CEBOOOOPOTA
[2]. Bce HampaBiieHHs OPraHUYECKOTO 3eMJICIIENTUSI HMEIOT T JKE IETH U
3aJa4M, YTO ¥ COBPEMEHHbIC HHTCHCHBHBIE TEXHOJIIOTHH. DTO, IPEXK/Ie BCe-
ro, o0ecredeHrne 4YeI0BeKa BHICOKOKaYeCTBEHHBIMH MPOAYKTaMU TUTAHUSA,
a YKMBOTHBIX BBICOKOKAYECTBECHHBIMU KOPMaMH, cOaIaHCHPOBAHHBIMH 10
nporenHy. O0ecriedeHre >KUBOTHBIX KOPMaMHU OCYIIECTBISICTCS 3a CUET
ITIOCEBOB KOPMOBBIX KynbTyp. OCHOBHBIMU TPYIIIAaMH KYJIBTYp B JKHBOT-
HOBOJTYECKHX XO3SUCTBAX SBISIOTCS MHOTOJICTHHE W OJHOJICTHUE TPAaBHI,
CHJIOCHBIE ¥ 3epHOQYpakHbIe KyTbTyphL. [loaTOMY yBenmueHne Nponu3BoI-
CTBa BHICOKOKAYECTBEHHBIX KOPMOB BO MHOTOM 33aBHICHT OT MPaBUIBHO T0O-
nmobpaHHOTO KOpMOBOTO ceBoobopoTa. SpocmaBckuit HUMKK — drmman
OHII «BUK um. B.P. BunbsiMcay ajis pa3BuTHs KOpMOBOM 0a3bl o0nacTu
u obecrieueHus )KUBOTHBIX BBHICOKOKAYECTBEHHBIMH KOpMaMH pa3padoTai
CEMUTIOIBHBIN KOPMOBOH CEBOOOOPOT.

[To Teme uccnenoBanuii ObLIA MOCTABJICHA 33jlada Pa3padoTaTh 3epHO-
TpaBsiHOH CEBOOOOPOT, 00ECIEUNBAIOIIHNIA MTPOU3BOICTBO KOPMOB C TIPO-
JTYKTUBHOCTBIO TeKTapa 5—6 THICSY KOPMOBBIX €JTHHHII.

YciaoBus 1 MeTOALI HCCIET0OBAHMIT

Uccnenosanus nmposogwich B 2019 rogy Ha ombrTHOM T0ITe SIpociiaB-
cxkoro HUMXKK — ¢punnana ®HL «BUK um. B.P. Bunesimca» B ceMHUIONb-
HOM CE€BOOOOPOTE CO CIEAYIOIINM YepeioBaHueM KynbTyp: 1. OnHoneTHue
TpaBbl (BHKOOBCSHAsI CMECh) C IMOJCEBOM MHOTOJIETHHX TpaB Ha OCHOBE
JIIOLIEPHBI B CMECH CO 3JIaKOBBIMH; 2—4. MHOTONIETHHE TPaBHI 3 To/1a MOMb-
30BaHUs IPU TPEX YKOCHOM HCIOIB30BaHUM; 5. O3uMas TpUTHKAJIE Ha 3e-
JICHBIN KOPM + ITOYKOCHO paric Ha cuzaepar; 6. Slumens Ha 3epHO; 7. Kykypy-
3a Ha cuioc. KynbTypbl B ceBOOOOPOTE BO3AEIBIBAIOTCS 10 TEXHOIOTHSIM:
9KCTEHCHBHAs — (KOHTPOJIb) O3 MPUMEHEHHUS YIOOPEHHIT; OpraHnyecKas —
C TPUMEHEHHEM OpPTaHWYECKUX YAOOpeHHH (SIMEeHHas coloMa W HaBO3
0l KYKYpy3y, palc Kak cujepar moj SuMeHb, 2 YKOC MHOTOJIETHUX TpaB
07l 03UMYI0 TPUTHUKAJE); OHMOJIOTU3UPOBAaHHAs — IPUMEHEHUE OpraHuye-
CKHX ynoOpeHH KaK Py OpraHMYeCKOW TEXHOJIOTHUH M TIOJIOBUHHOW HOP-
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MBI MHHEPAIBHBIX YIOOpPEHHH 10 WHTEHCHBHON TeXHONOTHUH N3oP30Kys;
WHTEHCHUBHAS TEXHOJOTHS — MPUMEHEHNE OPTraHMYECKUX W MHHEPAIbHBIX
yrnoopenuii NgoPeoKop; BHICOKOMHTECHCHBHAST TEXHOJIOTHS — TPUMCHCHHE
OpraHWYEeCKUX M MUHEPaNbHBIX ymoOpeHHid NgoPyKi. B craree mpu-
BOJISITCSL JTAHHBIE N0 TPEM TEXHOJOTHSM: JKCTEHCHBHAs, OpraHMYecKas,
WHTeHCHBHas. [louBa OMBITHOTO y4acTka JEpHOBO-TIOJ30JIUCTAasi CpEAHe-
CYTJIMHHCTAs C conlepkanueM rymyca 1,87%, P,Os—278 mr/kr moussr, K,O —
128 mr/kr mouBsl, pH — 5,8. MccrnenoBanus MpOBOAMINCE COTIaCHO Me-
TOJMYECKUM YKa3aHHUSM IO TPOBEJIEHUIO MOJIEBBIX OMBITOB C KOPMOBBIMU
KynsTypami [3, 4]. BHecenue ynoOpeHuit, 00paboTKa MOYBHI, IOCEB KYIIb-
Typ TIPOBOAWJIVICH, COTIACHO TEXHOJIOTHSM BozenbiBanna. dopma BHECe-
HUsI MUHEpaJIbHBIX YIOOpEHMH: a30THBIE — aMMuadHas cenutpa (34,5%),
croxHble ynoopenus — azodocka (NPK — 16:16:16%), kanuitable — kanuii
XJIOpHUCTHIN (60%).

Yuer ypoxas CIUIOIIHOW MOJEISHOYHBIA C OJHOBPEMEHHBIM B3BE-
IIMBAaHUEM BCEW NPOAYKLUUH. YOOpKa OAHOJETHUX TPaB MPOU3BOAUIACH
B (hazy oOpazoBaHMs HMXHHX 0000B y 6000BOTO KOMIIOHEHTA, KyKYPY3bl
B (a3zy MOJIOYHO-BOCKOBOM CIIEJIOCTH. YOOpKa TPaBOCMECH MHOTOJIETHUX
TpaB MpH NEPBOM YKOCE MPOM3BOAMIACH MO Mpeodiataroledl KyasType
B (ha3y: 1Mo 37aKOBBHIM — B Hadaje KOJOIICHHS, M0 O0OOBBIM — B Havase
OyTOHHM3AINH, IPH BTOPOM YKOCE YOOPKY MPOHM3BOAWIH MPH JOCTHKESHUH
TPaBOCTOEM YKOCHOH crienoctu (Beicota 50—-60 cM). XUMHYECKHiA COCTaB
Y KQYECTBO KYJBTYP OIPEENSIICS B XUMUKO-aHATUTHYECKON TabopaTopun
SApocnasckoro HUMXKK — ¢punuana ®HL «BUK um. B.P. Bunbsamca.

Arpomereoponoruueckue yciosus B 2019 rony pes3ko paznuyaiuch B
XOlle BETeTAallMOHHOTO Tiepuoza. B mae HaOmomamack mpenMyIiecTBEHHO
TeIulas, B OT/IENbHbIE IEPUOBI XKapKas, CoHeYHas noroja. B cpennem 3a
Mail TeMrieparypa Bo3ayxa cocrasuia 13—15°C, yto Ha 2—3°C BbllIe KIH-
Marndeckoi HopMbl. OcaakoB BeIMano 33 MM, uto coctaBuiio 60% oT kin-
MaTu4ecKkol HOpMEIL. B mioHe mpeobnanana temas, BpeMeHaMH KapKas 1
cyxasi, ¢ OOMJIBHBIMH OCaJKaMH U [IPOXJIaIHOM B TPEThel IeKaie MOTOH0M.
B utone u aBrycTe Habmoganack MpenMyIIecTBEHHO MPOXJIaaHasl, C YacThI-
MU, B OTIEJbHBIC THU OOMIBHBIMU OCaJKaMH Moroaa. B Oojbiryio 4acThb
MecsIa CpeTHeCy TOUHas TeMIleparypa Bo3ayxa Obiia Ha 1-8°C Hibke Kin-
MaTH4YeCcKOW HOPMBI U yAepKUBaJIach B OCHOBHOM B mpenenax 11-16°C, B
OTJEJIbHBIEC JHU NOHMKasACh 10 9—10°C.

Pe3yabTaThl HccjieoBaHUA M UX 00CYKIeHUE

B oprannueckoM 3eMieNennu OCHOBOW YCIEIIHOTO XO3SHCTBOBAHHUS
aBisieTcst ceBooOopot. [Ipu noxpbope KyabsTyp B KOPMOBOM CEBOOOOPOT py-
KOBOJICTBOBAJINCH CJIEMYIOIIMMHU NMPUHINIIAMHU. BKirouenne B ceBOOOOPOT
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MHOTOJIETHUX TPAaB MO3BOJISET MPOU3BOIUTH BCE BHIABI OOBEMHCTBIX KOP-
MOB BBICOKOTO Ka4yecTBa. 3aMEHa KIIEBEPO-3JTaKOBOW CMECH Ha JIOIEPHO-
3JIaKOBYIO CMECH J]a€T BO3MOYKHOCTH MCIIOJIb30BaTh MHOTOJIETHHE TPaBhI B
ceBO00OPOTE TPU rofia MPH TPEX YKOCHOM HCIIOJIb30BAHUH, TIPH 3TOM I10-
BBICUTh YPOXKallHOCTbH 3€JIEHON MaccChl JIIOIEPHO-31aKOBOM CMECH U CHHU-
3UTh CE0ECTOMMOCTh 0OBEMHCTHIX KOpMOB. JltoliepHa siBIsieTCs Ba)KHEH-
el KOpMOBOH KyJBTYpOid, 00€CIIeunBaIoIIei BRICOKYIO MTPOAYKTHBHOCTb,
Ka4eCTBEHHBIH KOPM C ONTHUMAIFHBIM COZIep’KaHUEeM IIPOTeNHA, BUTAMIHOB
1 MUHEpaJIbHBIX BeulecTB. B oprannueckom semieneniu 6000BBIM TpaBaM,
0COOEHHO MHOT'OJIETHUM, OTBOIUTCA 0c00ast poib, Tak Kak OakTepuu Cro-
CcOOHBI (PUKCHPOBATH U3 ITOYBEHHOTO BO3/IyXa a30T W IEpeaaBarh €ro pac-
TeHuto. [Ipoaykuus, moaydeHHasl ¢ yyacTHEM CUMOUMOTHYECKU (UKCHPO-
BaHHOTO a30Ta, 00JaJaeT BHICOKUMH KOPMOBBIMH KadecTBaMH, Oe3BpeqHa
IUTS KUBOTHBIX. KpoMe Toro, oHM yimydIaroT He TOJNBKO a30THOE MUTaHHe
KyJBTYp, HO ¥ a30THBII OaaHC MOYBHI, CIIOCOOCTBYIOT OoJiee paroHalb-
HOMY PacXOAOBAHUIO T'yMyca, MOBBIIIAIOT OMOJIOTMYECKYIO0 AKTHBHOCTD
MOYBHI, €¢ (PUTOCAHUTAPHOE COCTOSHHE, B IEJIOM OIarompHuATHO BIUSIOT
Ha IJI0JJ0pOoue TOYBHI [2]. Bo3aenbiBaHNEe 03UMBIM TPUTUKAJIC B KAYECTBE
OJHOJIETHUX TPaB MO3BOJINT HauaTh 3arOTOBKY KOPMOB B IEPBOH Aekane
HIOHA, a caMO€ TJIAaBHOE IPH OPTraHUYEeCKOM 3eMIIEJeNTHU OCBOOOXIaeT
10Jie JJIs1 BBIPAIIMBAaHUS B Kaue€CTBE MPOMEXYTOUHOM KYJIBTYpPBI SIPOBOTO
parca Ha cunepar. Bo3nenbiBanue pamnca obierdaer 00prOy ¢ COpHIKaMu,
BpEIUTENSIMU M 0OJIE3HSAMU. Y HEro MOII[HAs CTEep)KHEBasi KOPHEBas CHCTe-
Ma, KOTOpasi YXOIUT HUXKE MOAMAXOTHOIO FOPU30HTA, TEM CaMbIM BBITIOJ-
HSIS1 POJIb BEPTUKAJIBHOTO OMOIOTHUYECKOTO JPeHaka, TP 3TOM yIydllaeT-
Csl BOJIOTIPOHUIIAEMOCTD TMOYBHI. Paric, hopMupys KopHEBYIO CHCTEMY /10
100-150 cm anmuHO#, ciocoOeH u3Biekath Gocop M Kanui U3 rIyOOKnX
CJIOEB TOYBBI M HAKaIUIMBaTh €ro B 3elleHOW macce. KamycTHble KymbTy-
PBI SABJISIOTCS MOIIHBIM (AaKTOPOM, HENPEPHIBHO JIEHCTBYIOIIMM Ha MH-
KpOOPraHU3MBbl U UIPAIOIIMM CYIIECTBEHHYIO pOJb B OYHUIIEHHH MOYBBHI
ot undexkumu. [lpu 3anamke pacTeHUd B MMOYBE YCHJICHHO Pa3BHBAIOTCS
MHKpPOOPTaHU3MBI, TEM CaMbIM BIUSIOT Ha OMOJIOTHYECKHE CBOICTBA IMO-
yBbl. [IprMeHss spoBoH parc B KauecTBe CHAEpara, MOKHO 3HAYUTEIHHO
YCUIIUTh MPOPUIAKTHIECKOE CAHUTapHOE JIeHCcTBHE ceBooOopora [5]. On-
HUM U3 OCHOBHBIX 3€PHOBBIX KYJIBTYp B KOPMOBOM CEBOOOOpOTE SIBISET-
Csl SIMMEHb. SJYMEHDb — OTIIMYHBINA JUETUYECKUA KOPM JUIsl AKUBOTHBIX BCEX
BUJIOB U BO3PACTHBIX rpyni. [Ipy KopMIeHNN MOJIOYHBIX KOPOB SUMEHHON
JEPTHIO WM MYKOH ITOTy4alOT MOJIOKO W MAacjo XOPOIIero KayecTna. BoI-
COKasi KOHIICHTPALUS JIETKOTIEPEBAPUMBIX YIJIEBOJOB 00ECIIEUNBAET BHICO-
KYIO 9HEPTE€THYECKYIO ITUTATEIBHOCTH 3epHa stameHs 11,8 M/ oOMeHHON
sueprun (KPC) B 1 kr [6]. Pons ssumenst B opraHMYecKol TEXHOJIOTHH CO-
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CTOHUT B TOM, YTO OH OCTaBJISIET HOCiE ceOsl MOKHUBHO-KOPHEBBIE OCTAT-
KA M COJIOMY, KOTOpBIE ABISIOTCS yAOOpeHueM aisi KyKypyssl. Kykypysa
TpeOoBaTeIbHas KyJIbTypa K IUIONOPOAMIO TIOYBHI, ONITUMAJIbHASL PEaKIUs
MMOYBEHHOTO PAacTBOpa NOJKHA OBITh ONMM3KOW K HedTpambHOU. [loaTomy
MoJ] KYKypy3y BHOCSTCSI OpTaHHYecKHe yJOOpeHHs — SYMEHHas COJoMa
COBMECTHO C HaBO30OM M TNPOU3BOAMUTCS M3BECTKOBAHME IOYBHI IO BCEM
texHonorusaM. Kykypysa, BKIIOUeHHas! B KOpDMOBOH CEBOOOOPOT, — OZlHA M3
OCHOBHBIX KYJIBTYP COBPEMEHHOTO 3eMJIe/IeNns. JTO pacTeHHe XapaKTepH-
3yeTcsl pa3HOCTOPOHHUM MCIIOJIB30BAHUEM U BBICOKOW ypOxkanHOCThIO. [1o
NOTEHLUUAIBHONH YPO)KaHOCTH, OKYNAeMOCTH 3aTpaT U HHEPreTHYECKOU
MUTATEIBHOCTH KYKypy3a MPEBOCXOIUT BCE KOPMOBBIE KyIbTYphl. Kyky-
PY3HBIH CHIIOC ¢ BBICOKMM ypoBHeM nepeBapumoct HJIK (aelTpaibHo-
JETePreHTHON KIJIETYATKH), COAECp)KaHHEeM OOMEHHON HEprHH M CBHIPOTO
MIPOTEHNHA SBIISETCS OJHUM M3 CaMbIX LIEHHBIX UHTPETUEHTOB IS COCTaB-
JICHUSI TIOJIHOCMEIIAHHOTO paloHa JjIsl BEICOKOIIPOAYKTUBHBIX (C HaJ0eM
ceeime 10000 kr) )KUBOTHBIX, KOTOPHIM KpaitHe He0OXOAMMO CHU3UTH KHC-
JIOTHYIO Harpy3Ky Ha pyOell, MpH 3TOM OOECIEYHB UX JTOCTAaTOYHBIM KO-
JINYECTBOM JIETKOIIEPEBAPUMOM KJIeTUaTKU. MCnonb30BaHUE BUKOOBCSIHOM
cMecH (OOHOJIETHUX TPaB) B KOPMOBOM CEBOOOOPOTE, KaK U MHOTOJIETHUX
0000BBIX TpaB, 0OecIeunBaeT a30THOE MMMTAHNE KYIBTYD, OBBIIIAET a30T-
HBII OanaHC MOYBHI, yAy4IIaeT (UTOCAHUTAPHOE COCTOSIHHE ToceBa. Bu-
KOOBCSIHAsl cMech (OPMUPYET BBICOKHH Ypokail 3elIeHOH Macchl, CyXOro
BEIIIECTBA, CHIPOTO MPOTENHA. BUKyY SpOBYIO TPaIUIIMOHHO BO3AEIBIBAIOT B
CMeEcH ¢ OBCOM. Perynupys cooTHOIIEHHe BUKH U OBCa B CMECH IOJIy4aloT
cOaJaHCUPOBAHHBIE 110 CONEPKAHUIO IIEPEBAPUMOT0 IpOoTerHa KopMma. Yu-
CTBIE TTOCEBHI OBCA JIAIOT 3EJIEHYI0 MacCy 0OraTyro yriieBoJaMu, HO OETHYIO
Oenmkamu, BUKa — Ooratyro OesikaMu, HO O¢iHyI0 yriieBogamu. [Toatomy ux
CMEChH B ONPENEIEHHOM COOTHOIIEHHH KOMIIOHEHTOB IIPEACTABIAET CO00ii
MOJIHOLIEHHBIM MO MHUTaTeNbHOCTH KOpM. Kpome Toro, B 3ejeHOil Macce
CMECH 3HAYMTEIHHO MEHBIIE KJIETUYaTKH, YEM B YUCTOM IIOCEBE OBCA, YTO
TMIOBBIIIAET IMTOEIaeMOCTh U OEIIKOBYIO ITOIHOIIEHHOCTH KopMa [7, 8]. Cmecu
JAIOT OoJiee yCTOMYMBEIE YPOXKau, TaK KaK CHIYKEHHE YPOyKast OTHON KyiTb-
TYpBI BOCHOJHSIETCA APYrod, KaYeCTBEHHO YIIydllaeTcs KOpMOBas Macca.

B oprannueckom 3emienenuu ocodast poib OTBOAUTCS MOAOOPY COPTa,
KOTOPBIA JTOJDKEH 00Ja/aTh BBICOKOH CTAOMIBHOCTBIO YpOXKas, YCTOHYH-
BOCTBIO K Oone3nsaM. [1o aromy npuHIMIY B C€BOOOOPOT BKITIOUUIIN CIIEY-
IOIINE COPTa: OBEC B BUKO-OBCSIHOM cMecH — YHHUBepcai-1, BUKa sipoBasi —
Spocnasckas 136, o3mmas TpuTukane — HeMIMHOBCKUH-56, STIMEHb —
ITamstu Yenenesa, panc — JIupa, mouepHa u3mMeHunBast — biaronars, oBCs-
Hulla nyrosas — Jlronqmuna, Tnmodeeska nyrosast — SIpocnasckas 11, Kyky-
py3a — Pocc-199 MB.
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o pesynbraTtam uccie0BaHUN OBUTH MOMTYYEHBI CIEAYIOIINE JaHHBIC
(Tabmuma 1).
Tabmuna 1 — COop MUTaTENBHBIX BEIIECTB C TeKTapa B CPETHEM I10
TEXHOJIOTUSM BO3/ICIIBIBAHUS KYJIBTYP B CEBOOOOPOTE

Coopclra
KynbTypsl ceBoobopoTa CB, 11 THIC. K. €]I. CBIpOH IIPOTEHH, I
OT*| OT | UT | OT |OT | UT | OT | OT | UT

1. O3umast TpUTHKaJE
(3/m) 28139(148(23|35|41] 02| 04 | 04
2. Slamens (3epHO) 30(13,6[50(39|47]6,5]| 0,3 04 | 0,5
3. Kykypy3a (3/m) 5,2 110,5(13,8] 1,9 |10,2]12,8| 04 | 0,8 | 1,0
4. BukooBcsHas CMECh
(3/m) 7,8183174]172[80]6,6] 1,1 | 1,3 | L1
5. MH. TpaBsl 2 LI 43150(55(35|39(44| 06 | 0,6 | 0,7
6. MH. TpaBbl 2 I.II. 70163(75|54|51]56]| 1,0 1,0 1,0
7. MH. Tpassl 1 .. 58146158 |51(35(50| 0,8 | 0,6 | 0,7
B cpennem no ceBoo6o-
poty 51160]71[46[56|64] 06 | 0,7 | 0,8

* OT — skcrencuBHas TexHojorust, OT — opraHnyeckass TEXHOJIOTHS,
WT — uHTeHCUBHAS TEXHOJIOTHSI.

B cpemHeM mo ceBooOOpOTY cOOp CyXOro BemecTBa MO SKCTCHCUBHON
TEXHOJIOTUH cocTaBui 5,1 11/ra, a mo opranryeckoi TexHonoruu — 6,0 1/ra
nnn Ha 15% 6onbiire. THTEeHCHBHAS TEXHOIOTHS IPEBBIIIANIA SKCTCHCUBHY IO
o cbopy cyxoro Bemectsa Ha 28,1% u opranndeckyro — Ha 15,5%. Ana-
JU3UPYsI COOP MUTATEIIBHBIX BEIIESCTB B CEBOOOOPOTE 10 TEXHOJIOTUSM BO3-
JICTTBIBAHMS BBISBICHO, YTO MO 3KCTEHCUBHOW TEXHOJOTHH BO3/C/BIBAHUSI
B CpEIHEM II0 CeBOOOOPOTY C reKTapa MoydeHo 4,6, o opraHndecKon —
5,6, UHTEHCUBHON — 6,4 THICAYM KOPMOBBIX equHui. CO0p ChIporo mpo-
TEWHA M0 OPraHUYECKON TEXHOJIOTUU B CPETHEM IO CEBOOOOPOTY MPEBHI-
man Ha 15,2% ero coop 1mo SKOJTOTHIECKOM TEXHOIOTHH, U HIbKe Ha 12,5%,
YeM M0 UHTEHCHUBHOM TEXHOJIOTHH. Ha,uo TAKXC OTMETUTH, YTO HA ACPHO-
BO-TIO/I30JIMCTON TIOYBE C BBICOKOW 00ECIIEYEHHOCTHIO0 (OCPOpPOM H Cpe-
Hell — KaJmeM, CTaOUIIbHO BEICOKUIT COOp MMUTATENBHBIX BEIIECTB C TeKTapa
00eCIeunIIi OTHOJICTHUE U MHOTOJICTHUE 000OBBIE TPaBbl, KOTOPbIE 00JIa-
JTAIOT a30TPUKCHPYIOIIEH CITOCOOHOCTHIO, IOATOMY a30T AJISl 3TUX KYJIBTYP
HE SBJISETCS OrpaHn4IuBaronuM (aktopom. O3umasl TPUTHKANE, TYMEHb U
0COOCHHO KyKypy3a yBEIMYHMBAIOT COOpP MHUTATEIbHBIX BELICCTB IPH IIPU-
MEHEHHU MUHEPAbHBIX U OPraHuYecKuX ymnoopenuil. Tak, mo opranuve-
CKOM TEXHOJIOTMH TIPH 3aralllke 3eJICHOW MacChl MHOTOJIETHUX TpaB 2 roja
M0JIb30BaHUs 2 YKOCa B KOJIM4YeCTBE 5,1 T/Ta 10j] 03UMy0 TpUTHUKAIE COOp
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CYXOT0 BEIIEeCTBAa M0 CPABHEHHUIO C SKCTEHCHBHOMN TEXHOJIOTHUEH YBEITHUMII-
cs Ha 28,2%, a MO0 MHTEHCHBHOM TEXHOJIOTUHN TP 3allalliKe IEPHUHBI TPaB
U MPUMEHEHUH MHHEPAIBbHBIX ynoOpeHuid B komuuecTBe NgoPeoKoy — Ha
41,6%. Ilo opraHnyeckod TEXHOJIOTHU NPH UCIOJIB30BaHUU MO STYMEHb
3€JICHON MacChl parca B KauecTBe cujepara B KoiaumdecTtBe 15,4 1/ra cOop
CyXOT'0 BEUIECTBA I10 CPABHEHUIO C IKCTEHCUBHOM TEXHOJIOTUEN YBEITUYUII-
cs Ha 16,6%, a 10 MHTEHCUBHON TEXHOJIOTMH MIPU UCIONIb30BAaHUU CUIIEPa-
Ta B Komm4decTse 32 T/Ta 1 MUHEpAThHBIX yaoopeHuit NeoPsKoo — Ha 40,0%.
Kykypy3a TpeOyeT HelTpaIbHBIX 110 KUCIIOTHOCTH TI0YB JUIsI ONTUMAaIBHOTO
pocTa U pa3BUTHS, TIOATOMY 110 BCEM TEXHOJIOTHSM BO3/ICIBIBAHUS BHOCH-
nach u3BeCTh 8 T/Ta. [lo opraHndyecKkoil TEXHOJIOTHH MO/ KyKypy3y BHOCH-
JUCh TUMeHHas cojioma 3,3 1/ra u 60 T/ra HaBo3a. COOp CyXOro BellecTBa
[0 CPAaBHEHHIO C DKCTEHCUBHOW TexHonorueil yennumics Ha 50,4%. Ilo
WHTEHCHBHOW TEXHOJOTHWH TOJ KYyKypy3y BHOCHJIHCH SUMEHHAs COJOMa
4,3 1/ra u 60 T/ra HaBO3a, MPU 3TOM COOP CyXOr0 BEIIECTBA M0 CPABHEHUIO
C DKCTEHCUBHOW TEXHOJIOTHEN yBenuuuics Ha 62,3%.

OnHUM W3 YCIIOBHI TEpexoia K OpraHn4IecKoMY 3eMJICICITHIO SBIISI-
eTCsl COXpPaHEHHE W PAaCHIMPEHHOE BOCIPOM3BOJCTBO IMOYBEHHOIO ILJIO-
nopoausi. M 31ech HEMAOBAXKHYIO POJIb HTPAaeT TPaMOTHOE MOCTPOCHHE
CHUCTEMBI 00pabOTKH IOYBHI, KOTOPOE OyIeT 3aBHCETh OT KYJIBTYp CEBO-
000poTa, rpaHyIOMETPUUYECKOTO COCTaBa MOYBLI M 3acopeHHOCTH [9, 10,
11]. Pecypcocbeperaromiue oOpabOTKH MOYBEI pacCMaTPHUBAIOTCS KaK OHO
M3 BXHEHWINX yCIOBHH opraHmdeckoro 3emienenus [12]. Uto kacaercs
pecypcocOeperarorieli 00pabOTKU MOYBBI B CEBOOOOPOTE MPU OpraHUYEC-
CKOM BEJICHHH XO3SICTBa, TO TYyT HAJI0 UCXOAUTh U3 CaMOro Habopa KyIb-
Typ. B aHHOM ceB00OOpOTE BCAIIKY IPOBOUM ITO0 BCEM TIOJISM, TaK Kak
3aJeNbIBaeM OpraHndeckue octaTtku. PecypcocOeperaromryro o6paboTKy —
JIUCKOBaHUE, MPOU3BOIUM TOJIBKO IOCIIE O3UMOU TPHUTHKAJE, TAE IOCIHe
ee yOOpKH MOYKOCHO ceeM parc. [JIaBHBIH HelMoCTaTOK MUHUMATH3AIUH
00paboTKK — BO3pacTaHue 3acopeHHoCTH noceBoB [13, 14]. [losTomy pe-
cypcocOeperaromye 00padOTKH HE MPUBEAYT K MOTHOMY YHUUYTOKEHHUIO
COPHSIKOB, TaK KaK UX 3aI1achl B [IOYBE OTPOMHBI U COXPaHHOCTH JIOCTHTAET
necstuietuit. Hanbonee pacnpocTpaHeHHbIE COPHSKH, IPOU3PACTAIOIINE
B CEBOOOOPOTE, MpHUBECHBI B Ta0OMHIIE 2.

JKuzHecrmocoOHOCTh ceMsH COpHSAKOB B mouBe gocturaer 20-50 ner.
IToaTomy mnpu Bcmaiike, KoTopasi pH pecypcocOeperaronieli 00padboTke
MTOYBBI IPOBOJUTCS XOTS OBl OIMH pa3 3a POTAIMI0 CEBOOOOPOTa, KHU3HE-
CHOCOOHBIE CEMEHa COPHSKOB TMOJHUMAIOTCS HA MMOBEPXHOCTh M 3aCOPEH-
HOCTh He yMeHbIIaeTcs. Takke Mpu MUHAMAIW3ad 0OpaOOTKH TOYBEI
HAKaIUTMBAIOTCS HA TIOBEPXHOCTH Ooie3Hn u Bpeautenn. [loaTromy 3amaun
00pabOTKH IMTOYBBI, HANIPABJICHHBIE HA OOPHOY C COPHSIIKAMH, BPEAUTEISIMH

90



1 00JIe3HAMHU, 31€Ch MPUOOPETAIOT 0COOYI0 3HAYMMOCTb, SBJISISICH 3a4aCTYIO
OJTHUM M3 OTPEAETIAIONHMX (PaKTOPOB YCIEIIHOTO BEIEHUSI OPTaHNIECKOTO
CEJILCKOTO XO35ICTBA.

Tabmmia 2 — XapakTepucTHKa COPHBIX PACTCHHI B KOPMOBOM
CeBOOOOPOTE

MakcumanbHas | MakcumanbHas | MakcumaibHas
Hassanye Biia JKU3HECTIOCO0- | TUIOMOBUTOCTH rn}vf61/ma C KOTO-
HOCTB CEMSH, | OJHOTO pacTe- |pOil MOSIBISIOTCS
net* HUS, THIC. IIT. BCXOJIBI, CM
Ocort nosneBoit 5 30 1
Bomsax monesoit 20 40 1,7
OnyBaHYHK JIEKAPCTBEHHBIN — 12,2 —
Yucrer; 60JIOTHBIN - 0,7 -
BrroHOK nonesoii 50 9,8 0,4
TTonoposkHUK OONBITION — 320 —
Maps Genas 38 700 8-10
[TukynpHUK — 7,2 34
Pomarnika 6 1650 5-6
[TacTymbs cymka 35 35 2-3
3Be3yarka cpeHsis 30 25 4-5

*A.B. ®HUCIOHOB: CIPABOYHUK TT0 OOPHOE C COPHIKAMHU.

BriBoabI

[Tpu BBeeHNH B KOPMOBO CEBOOOOPOT OOOOBBIX KYJIBTYP JIOEPHBI U
BHKH, a TAK)KE CKOPOCIEJIBIX THOPHIOB KyKYypy3bl Ha CPEJHHX IO TIOAO-
POIHIO IEPHOBO-TIOA3OMUCTHIX TIOYBAX MOYKHO TTOJYYIHTH 110 OpPTaHHIECKON
TEXHOJIOTUH BO3/IEIBIBAHMUS BEICOKOKaYeCTBEHHBIE KOopMa. [ paMOTHBIH 1oA-
00p copTa KyJabTypbl, IPUMEHEHHE B Ka4eCTBE OPraHUYeCKUX ynoOpeHuit
COJIOMBI, CHJepaTa, HaBo3a, 3eJIEHOH MacChl 2 YKOCa MHOTOJIETHHX TPaB U
KauecTBeHHass 00padOoTKa MOYBBI MPUBOIUT K MOBBIIICHUIO YPOXKAHHOCTH
U Ka4eCcTBa Kopma.
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3®OEKTUBHOCTH KOHTPO.JIS1 COPHOI
PACTUTEJIbHOCTHU IIPU OPTAHUYECKOM
TEXHOJIOT'MHA BO3JAEJBIBAHUA KOPMOBbBIX KYJIBTYP
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(®I'bOY BO Apocnasckas I'CXA, Apocnasns, Poccus)
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THH BO3JIENBIBAHNUS, OPraHUYECKOE 3eMIIe/IeTIHE.

B pesynbrare uccienoBaHuil B MOJIEBOM MHOTOJ€THEM onbite B 2019
roay OBIJIO YCTAHOBIIEHO, YTO TIOCEBHI KYKYPYy3bI IPUBOJIAT K YCTOHYNBOMY
(hopMupoBaHUIO OOJBIION BEreTaTUBHON MAacChl KaK MaJIOJICTHUMHM, TaK U
MHOTOJIETHUMH COPHBIMU PACTEHUSIMHU, a BO3/I€TIBIBAHNE MHOTOJIETHUX TPAB
BTOPOTO TOJIa TTOJIE30BAHMS — K CHHIKEHHIO 3aCOPEHHOCTH TIOCEBOB O0EH-
MU TPYIIIaMH COPHBIX pacTeHuil. HecMoTps Ha OTCYTCTBHE MECTUIIUAOB U
MUHEPAITBHBIX YIOOPEHUH MIPU OPTraHMYECKOW TEXHOJOTHH, YHUCIEHHOCTh
¥ Macca COPHBIX PacTEHUI HAXOMIACh Ha YPOBHE HHTEHCUBHBIX TEXHOIIO-
THid, YTO TOBOPHUT O BO3MOXKHOCTH ((PEKTUBHOTO KOHTPOJISI COPHBIX pac-
TEHUH MPH TAKOM CITIOCO0E X03HCTBOBaHUS. IMEHHO OpraHUYecKast i IKC-
TEHCUBHAsI TEXHOJIOTUH 0e3 TPUMEHEHHS arPOXMMHUKATOB CIIOCOOCTBOBAIIH
Oosiee SAPKOM TEHJICHIMCH CHIDKCHHSI YMCICHHOCTH COPHBIX PAcCTeHUH K
KOHILy BeTeTalluy KyJIbTyp U HAUMEHbIIEH JUHAMUKE HAKOIUICHUS UMU CY-
X0oH Macchl. Mcrmonp30Badue OpraHnyeCKOM TEXHOJIOTHH, 00eCTIeIMBAIONISH
MOJTy4eHHUE MPOAYKIHH CETbCKOXO3SIMCTBEHHBIX KYIBTYp 0¢3 IpUMEHEHHUSI
MECTULUAOB U MUHEPAIBHBIX YIO0OpEHHi, CIOCOOCTBOBAIO YPOXKAHHOCTH
OJHOJIETHUX TPaB ¥ MHOTOJIETHUX TpaB | To/ia moyib30BaHus Ha YPOBHE HH-
TEHCUBHBIX, @ 03UMON TPUTHKAJIE, SSIUMEHS U KYKYpy3bl 3HAYUTENHHO BHIIIE
SKCTEHCHUBHOM, YTO MOXET CIIYUTh OCHOBAaHUEM NMPUMEHEHUS OpraHuye-
CKOW TEXHOJIOTHH BO3AEIBIBAHUS ITHX KYIIBTYD.
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As aresult of studies in many years of field tests in 2019, it was found
that corn crops lead to the stable formation of a large vegetative mass of
both biennial and perennial weeds, and the cultivation of perennial grasses
of the second year of use leads to a decrease in the weediness of crops
by both groups of weeds. Despite the absence of pesticides and mineral
fertilizers with organic technology, the number and weight of weeds was
at the level of intensive technologies, which suggests the possibility of
effective control of weeds with this method of management. Organic and
extensive technology without the use of agrochemicals that contributed to
a more vivid tendency to reduce the number of weeds by the end of the
growing season and the smallest dynamics of their dry mass accumulation.
The use of organic technology that ensures the production of crops without
the use of pesticides and mineral fertilizers has contributed to the yield of
annual and perennial grasses for 1 year of use at the level of intensive, and
winter triticale, barley and corn are significantly higher than extensive,
which can serve as the basis for the application of organic technology of
cultivation of these crops.

IToBblllIeHNE KaueCTBa )KM3HU — INIABHBIM BOMPOC COI[MATILHOMN MOJUTH-
KM, BaXKHasI pOJIb IPU 3TOM MPUHAMJICKUT MUTAHUIO. B HacTosIIEe BpeMs
00BIION TPOOIEMOil SABISAETCS TOBBIMIEHHAS «XUMH3AIHSD» OTEUECTBEH-
HBIX TTPOAYKTOB ITUTAHUSI.

3710 00YCIIOBICHO, B TOM YMCIIE UHTEHCH(UKAIMEH TEXHOJIOTHI BO3-
JIeIbIBAEMBIX KYJBTYp, IMOIPa3yMEBAIOIIE CHCTEMHOE M KOMILIEKCHOE
MPUMEHEHUE PA3IMIHBIX CPEJCTB XUMHU3AINHA JIJIsT MAKCUMAIIbHOH 3 dek-
TUBHOCTH C II€JIbIO MOBBIIIEHUS YPOXKaHHOCTU U OJIar0NOoIyYHOro (hutoca-
HUTapHOTO COCTOSIHUA MOCEBOB [1, 2].

ITosTOMy B COBpEMEHHBIX YCIIOBUSAX AKTYaJbHBIM SIBIISIOTCS TIOUCKH
BO3MOXHOCTEH BHEIPEHUS IKOJIOTUYCCKUX (OPraHUYECKUX) (POPM XO35ii-
cTtBoBaHU [3].

Opraanyeckoe CeIbCKOE XO3SAHUCTBO — 3TO HE TOJBKO TPOIECC TPOU3-
BOJICTBA «YHCTOI» MPOAYKIIMH, HO M CHCTEMa YTMPABICHUS XO3SHUCTBOM,
aJanTUPOBAaHHAS MOJA NPUPOIHBIE U KIMMATUYECKHUE YCIOBUS OIMpeneeH-

94



HOM MECTHOCTH B COOTBETCTBHY C CHCTEMON 3KOJIIOTHIECKOTO MEHEIKMEH-
Ta ¢ MEIBI0 COXPaHESHHS PUPOTHON TapMOHHUHA U 3I0POBb Jitoaeit [4].0p-
FaHUYECKOE CEIbCKOE XO3SHCTBO B MUPE SIBIIICTCS JIOKOMOTHBOM Pa3BUTHS
COTEH THICSY MEIIKUX U cpeqHHX (PopM cerpXo3mpoun3BoauTeneit [5].

OnHako OfHUM M3 OCHOBHBIX CTpecc-(paKTOpoB, 00YCIOBIMBAIOLIMX
CHIDKEHUE YPOXKANHOCTH CEIbCKOXO3SIMCTBEHHBIX KYJIBTYD B YCIOBHSX
SKOJIOTH3AINH 3eMJISIEIHS, SIBISIFOTCSI COPHBIE PACTEHUS.

[ToaToMy Ba)KHBIM 3B€HOM CHCTEMBI OPTaHHMYECKOTO 3EMIICHAEIHUS SB-
JISICTCSI KOJIOTHUECKH 000CHOBAaHHAS ONITUMU3AIUs (PUTOCAHUTAPHOTO CO-
CTOSIHHSI TIOCEBOB CEIIbCKOXO3SHCTBEHHBIX KYABTYD [5].

[Ipu yepenoBaHUU Pa3IMYHBIX KYJIETYP B CEBOOOOPOTE MEphI OOPHOBI
C COpPHSIKaMHU OCYIIECTBISIOTCS MyTEM HUX OHOJOTMYECKOTO IOJABICHUS,
WCTIONB3Ysl pa3inyHble OMOTHUIBI KyJBTYpHBIX pacTeHHil. B 1memom, B op-
TaHMYECKOM 3eMJIeNIEINA POJb KYJIBTYpP CIDIONTHOTO TI0CEBa, KOTOPHIE B
HanOOJIBINIEH CTETICHH MTONABIISIOT COPHAKH, mocturaet 80%, Torma Kak B
WHTEHCUBHOM 3eMJICICTTUH 3TOT IMOKa3arelsb He npebimaeT 20% [6].

[IpakTruecku HeT PaboT, MOCBAIICHHBIX KOMIUICKCHOMY BO3/ICHCTBUIO
Hay4YHO 00OCHOBAHHBIX CHCTEM yHOOpPEHUS C MPUHITHIMHU B TPAKTUKE XH-
MUYECKUMH U arpOTEXHUYECKIUMH CPEICTBAMH 3aIIUTHl PACTECHUN Ha ypoO-
YKAIHOCTP KYIBTYP H MOPAKAEMOCTh UX OOIE3HSIMH, BPEAUTEISIMH U ypO-
BEHb 3aCOPEHHOCTH ITOCEBOB [7].

[ToaTomMy BecbMa akTyaabHBIMU U UMEIOIIIMMHU HAYYHO-IIPAKTHUECKYIO
3HAYMMOCTb SIBJISTFOTCSL UCCIICIOBAHMSI, IIEJIBI0 KOTOPBIX SIBJIIETCS YCTAHOB-
JICHWE CPaBHUTEIbHON 3()()EKTUBHOCTH KOHTPOJS COPHOTO KOMITOHEHTA
arpoHUTOIIEHO30B KOPMOBBIX KYJIBTYp C MOMOINBI0 PA3IHMYHBIX TEXHOJO-
TUH WX BO3IEIBIBAHMS, B TOM YHCJIC HHTCHCUBHOM, OMOIOTM3UPOBAHHON 1
OpraH1yYeCcKoM.

MeToauka

UccnenoBanusa nposoawiuck B 2019 romy B COBMECTHOM IOJIEBOM
MHOTONeTHeM ombiTe SpociaaBckoro HUMXK — dummane @HI| «BUK
uMm. B.P. Bunbsmca» u xadenpsl arponomun @I'BOY BO Spocnasckas
I'CXA Ha nepHOBO-IIO30IUCTON CPETHECYTIIMHUCTOM TOYBE.

H3yuaemvie paxmopul
®daxrop A — ceBOOOOPOT:

1. OnHoNMeTHHE TPaBHI C MOJACEBOM MHOTOJICTHUX TPaB (JIIOLIEpHA U3-
MeHYHBas + TUMo(deeBKa Jyrosas + OBCSHUIIA JTyTrOBas).

2. MHoronetHue Tpassl 1 ..

3. MHoroseTHue Tpassl 2 LI

4. MHOTOJIETHHE TPaBHI 3 T.II.
5. O3umast TpUTHKaJE Ha 3eJICHYI0 Maccy + IMOyKOCHO paric.
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6. Slumenb Ha 3epHO.
7. Kykypy3a Ha cuoc.

(DaKTop B — Texnonorun BO3ACIIbIBAHUSA KYJIBTYP:

1. OkcreHcuBHas: Oe3 ynoOpeHHH U ECTUIIM/IOB, H3BECTb.

2. aTencuBHas: oqHoeTHUE TPaBbl — NgoPsoKoo; MHOTOTIETHHE TPABHI —
PsoKoo (pu conmeprxanuu 6000Boro komrmoHeHTa HIke 30% a30T BHOCHTCS
B 103€ Neo.g); 03umas Tputukaie — NeoPesoKoo + pamc moykocHo NegoPeoKoo;
sumeHb — NgoPsoKoo; KyKypy3a — sumenHast coioma + 60 1/ra HaBoza +
NiooP100Ki20 + M3BECTb+ HHOKYIIALINS CEMSIH.

3. BeicokomHTEHCHBHAS: OHOJIETHUE TPABBI — NogPooK i35, MHOTONIETHHE
TpaBbl — PyoK 35 (pu comepskannn 6060Boro kommoneHTa Huxke 30% a3ot
BHOCHTCS B 103€ Ngo.00); 03UMast TpuTHKaie — NgoPeoKi20 + parc moykocuo
NooPooKi3s; ssumenb — NogPgoK 35 + repouniuz (duanen cynep 0,5-0,7 ni/ra);
KyKypy3a — suUMeHHas cojoma + 60 1/ra HaBo3a + N2sP12sKsp + u3Bects +
repounun (Juanen cynep 1,0—1,5 n/ra)+ nHOKyISIMS CEMSIH.

4. Opranuueckas: 0e3 MUHEPaJIbHBIX YIOOPSHHH U MECTUIMIOB — MHO-
TOJICTHUE TPaBHI 3 LIL., 2 YKOC TPaB — Ha 3€JICHOE yA00pEHUE; paric moyKoc-
HO (ITOCJIe 03UMOM TPUTHKAJIE) — Ha CHIepaT; KYKypy3a — SIMEHHas cojioMa
u 60 T/ra HaBoO3a + U3BECTh + UHOKYJISAIMS CEMSIH.

5.buonoruzupoBanHas: orpaHHUYEHHOE TPUMEHEHIE MUHEPATIbHBIX Y0~
Openwuii — ogHONETHHE TPaBhl — N3P30Kus; MHOTONETHUE TpaBhl — P30Kys (1pu
conepxaanu 6060Boro komnoneHTa Huxe 30% a30T BHOCHUTCS B 103€ N3o.45);
o3umas tputukaine — Ni3P3Kys + parnc moykocHo N3oP3Kss; ssumenp —
N3oP30Kus; kykypy3a — sumennas comoma + 60 1/ra HaBo3a + NsoPsoKgy +
W3BECTH + WHOKYJISITUS CEMSH.

JuHaMuKy U3MEHEHHUs] YHCICHHOCTH COCTaBa COPHBIX PACTEHUI Mpo-
Bonuiu 1o meroauke b.A. Cmupnosa, B.1. CMupHOBO# ¢ OMOIIBIO pam-
K1 1 M2 [J1s1 ydeTa MHOTOJIETHUX COPHBIX PACTEHHI HCIIONB30BAIUCH PAMKH
I M (1 Mmx 1 ™m)wu 1/16 M* — 1715t yueTa MajgoNeTHUX. YUETHI YUCIEHHOCTH
COPHBIX PAaCcTEHUH MPOBOAWIUCH OTIEIBHO MO Ka)XKIOMY BUAY B 2 CpOKa.
YueTHBIC TUIOMAAN BBIASISUIA METojoM peHmomusanuu. Cyxyr maccy
COPHBIX PACTCHHUM OMpENesUId OJHOBPEMEHHO C YYETOM UHCICHHOCTH
COPHBIX PACTeHHU Ha 3TUX K€ MPOOHBIX TUIOIAIKaX MTyTeM BHICYIIINBAHUS
JI0 TIOCTOSIHHOM Macchl B TepMocTate npu temmeparype 105°C u B3Benn-
Banu ¢ TOYHOCTHIO 10 0,1 . MeToz y4yeT ypoKasi — CIUIOIIHON MOIeAsTHOY-
He1id. CTarncTudeckas o0paboTKa pe3ylbTaToB MPOBOIMIACH C TIOMOIIHIO
JIMCTIEPCIOHHOTO aHAIH3a.

Pe3yabTaThl Mccie10BaHuii

B cpennem mo u3ydaeMbIM GakTopaM HaMMEHbIAsi YUCIEHHOCTh MHO-
TOJICTHUX COPHBIX PACTCHHUII 0TMEYaIach B OCEBE KyKypy3bl — 3,8 mT./m?,
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4yT0 OBLTO Ha 28,9% HUKe, 4YeM B IOCeBe OJJHOIETHUX TPaB, & MAKCUMAJTh-
Hasi YHCJIEHHOCTH OBUIA B TIOCEBE SUMEHS — 5,7 mIT./M?%, OJHAKO JaHHBIE
pasnuums ObUTM HecylleCTBEHHBIMHU (Tabnuma 1).

CymecTBeHHOE MPEBBIIICHHE HAKOTUIEHUS CyXOH MacChl MHOTOJIETHH-
MH COPHBIMH PACTCHHUSIMHU OTMEYAIOCH IPU BO3EIBIBAHUN KYKYPY3bl, UTO
MPEBBIIIANIO MTOKA3aTeNlbh B MOCEBE OHOJICTHUX TpaB B 3,9 paza. MoxxHO
OTMETHUTb, YTO KYKypy3a IPH HU3KOH YHCICHHOCTH MHOTOJIETHIUX COPHBIX
pacTeHuii crocoOCTBOBAIA HAKOILICHHUIO UMHU BETeTaTUBHON Macchl. Ham-
0O0JIBIIIEMY CHHIKCHHIO CYXOH MacChl MHOTOJICTHUKOB CIIOCOOCTBOBAJIO BO3-
JIeNTbIBAHAE MHOTOJIETHHX TPaB 2 Toja MOJIh30BAHMUS: 110 CPABHEHUIO C KY-
Kypy30ii B 8,7 paza, c OTHOJIETHUMH TpaBaMu — B 2,2 pa3a.

Tabnuua 1 — M3MeHeHne YMCIeHHOCTH U CyXOl MacChl COPHBIX pacTEHHUM
B CPEIHEM 3a BEreTallMIO CeJIbCKOX03IHCTBEHHBIX KyJIBTYDP B 3aBUCUMOCTHU
OT TEXHOJIOTH BO3/IENIBIBAHUSI B CPEIHEM I10 U3y4aeMbIM (aKkTopam

YUHUCIIEHHOCTb, HIT./M? Cyxas macca, 1/ M?
Bapuant
MHOTOJICTHHE |MaHOHeTHI/Ie MHOTOJICTHHE |MaJIOJIeTHI/Ie

Kymerypa ceBoobopora
OnHoNeTHHE TPaBHI C 4.9 60 4,74 24,51
MOJICEBOM MHOTOJIETHHUX
TpaB
O3zuMas TpUTHKaJIe 5,2 48 5,98 47,74
Slumenn 5,7 42 8,73 38,98
Kykypy3a 3,8 31 18,43* 244,28*
MHoroneTHHe TpaBbl 5,2 13 4,88 8,07
1 ro.
MHoroneTHie TpaBbl 5,1 9 2,13 1,34%*
2 .

TexXHOIOrus BO3ACIBIBAHUS

DKCTEeHCUBHAs 6,0 33 8,10 57,65
WnaTencusnas 4,0 36 6,23 68,33
BricokonHTeHCHUBHAs 5,0 31 7,04 58,40
Opranuyeckas 5,0 34 7,21 48,42
buonoruszuposannas 5,0 34 8,83 71,30

YcnoBHBIE 0003HAYEHNS B TaOIHIIaX:

* — CymiectBeHHbIe pa3nuuus o Gakropy «Kynsrypa ceBoobopoTay,

** — CymiecTBeHHbIE pa3inuyus 1o gaxkropy «TexHomorus: Bo3aensiBa-
HUSD).

MHoroneTHue TpaBbl BTOPOTO I'0/ia MOJb30BAHUA CII0COOCTBOBAIIN HE
TOJIBKO CHMIKCHUIO YHUCJICHHOCTU MAJIOJIETHUX COPHBIX paCTeHHﬁ, HO Tak-
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K€ CIOCOOCTBOBANIM CYIIECTBEHHOMY CHU)KEHWIO HAKOTUICHUS UMU CyXOH
Maccel — 10 1,34 r/m2. JlanHOoe 3Ha4eHHe ObLTO HYDKE OAHONETHHUX TPaB B
18,3 pa3a. Kak u 1o MHOTOJETHHM COPHBIM pPAacTEHHSM, MAaKCHMalbHOE
3HaYeHNE HAKOTUICHUS CyXOH MacChl MaJIOJIESTHUMU COPHBIMH PaCTCHHUSIMHU
OTMEYAIIOCh B IMOCEBE KyKYPY3bl — 244,28 1/M?%, UTO MPEBHIIIAI0 KOHTPOIIb-
HbIM BapuaHT B 10 pa3, mpuueM JaHHOE pa3anuune ObUIO 3HAYUTEIbHBIM.

Takum 06pa3zom, TOCEBBI KyKYpY3bl IPUBOIAT K YCTOWYUBOMY (POpMH-
POBaHUIO OOJBIION BETeTAaTUBHON MACCHI KaK MaJIOJICTHUMH, TaK M MHOTO-
JICTHUMU COPHBIMU PACTEHUSIMHU, & BO3/ICIBIBAHUE MHOTOJICTHUX TPaB BTO-
pPOTO TOAa TONB30BaHUS — K CHIDKEHUIO 3aCOPEHHOCTH MOCEBOB O0CHMU
rpyMHIaMu COPHBIX PaCTCHUHU.

[To TexHOIOrUAM BO3/IEIIBIBAHUS CEITBCKOX03SHCTBEHHBIX KYJIBTYP KOP-
MOBOTO CEBOOOOPOTA B CpETHEM 10 U3y4aeMbIM (PaKTOpaM CYIIeCTBEHHBIX
Pa3ITUIHI IT0 YU CIIEHHOCTH COPHOTO KOMITOHEHTA ¥ HAKOTIJICHHUIO MU CYXOH
MAacChl CYIECTBEHHBIX Pa3JIMYHI BBISBICHO HE OBLIO, YTO B I1EJIOM TOBOPUT
O CpPaBHUTENIFHO OAMHAKOBBIX YCJIOBUAX IJISI PACIPOCTPAHEHHs] COPHOMH
pactutenbHOCTH. OHAKO 3aCITy’)KHBAIOT BHUMAHWS CIICAYIONIAE TCHIICH-
un. YKCIeHHOCTh MHOTOJICTHUX COPHBIX pacTeHHiH Obljla MaKCUMaJIbHOM
MIPHU SKCTEHCHBHOMN TEXHOJOTHH C TEH/ICHIIUEH CHIDKCHHS TOKa3aTels Ha
20-50% Ha ocTalBHBIX TEXHOJIOTHSAX, 0OCOOCHHO MHTEHCUBHOM. [Toxorkast
TEHJICHIIMS 0TMEYasach M IO CyXOW Macce — MoKa3areib ObUI HUKE HA MH-
TeHcuBHOU TexHonoruu Ha 30,0%, BbICOKOMHTEHCUBHOM — Ha 15,1%, op-
raaudeckoi — Ha 12,3%, TUIIH UCIIONTB30BaHME OMOJIOTH3UPOBAHHOM TEX-
HOJIOTMH HECKOJILKO MOBLICHIIO MIOKA3aTeb B CPABHEHHUH C KOHTPOJIEM — Ha
9,0%. YncneHHOCTh MaJIONIETHUX COPHSKOB IOBBILIANACH HA BCEX TEXHO-
JOTUAX BO3AeNbIBanus, Ha 3,0-9,1% B cpaBHEHUU C IKCTCHCUBHOM, KpoMe
BBICOKOMHTEHCUBHOMH, Tie HAOII0Maa0Ch CHIKEHHE ToKa3aTens Ha 6,5%.
Cyxas Macca MaJIOJIETHUX COPHBIX PACTEHUH TaKXe MPEBhIIIaia KOHTPOIb
Ha TEXHOJOTHUAX Bo3nenbiBanms (Ha 1,3-23,7%), kpome opraHndeckon — Ha
3TOM BapuaHTE HAOIONANIOCh CHIbKeHME Ha 19,1%.

Takum 0O6pa3zom, OMOIIOTU3UPOBAHHAS CHCTEMA, HECMOTPSI Ha YHCIICH-
HOCTH COPHOTO KOMITOHEHTA Ha YPOBHE JIPYTHUX TEXHOJIOTHH, Jajia yCTOM-
YHBOE MPEBBIIICHUE HAJ| IPYTMMHU TEXHOJIOTHSIMH 0 HAKOIICHHUIO CyXOH
Macchl COPHBIM KOMIIOHEHTOM B ceBooOopoTe. [IprMeHneHue repOuIimos
B BBICOKOMHTCHCHBHOM TEXHOJIOTMH O0ECIICUMIIO JIMIID TCHIACHIIMIO CHH-
JKCHHSI YHCIICHHOCTH MaJIOJICTHUX COPHBIX pacTeHuil. [1pu 3ToM, HeCMOTps
Ha OTCYTCTBHE MECTUIUAOB U MHHEPAIbHBIX YIOOpEHWH MpH OpraHude-
CKOW TEXHOJIOTHH, YHCICHHOCTh W Macca COPHBIX PACTCHHN HAXOIUIACh
HAa YPOBHE MHTCHCHBHBIX TEXHOJIOTHIA, YTO TOBOPUT Ha BO3MOXHOCTh 3(h-
(heKTUBHOTO KOHTPOJIISI COPHBIX PACTEHHUU MPU TAKOM CIIOCO0E XO3SHCTBO-
BaHMs.
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Ecnu paccMoTpeTh JUHAMMKY W3MEHEHUS TTOKa3aTenel OOMIns COPHBIX
pacTeHHii OT MEPBOTO KO BTOPOMY HX yUeTy, TO BO3PaCTAIOMIEH KOHKYPEHT-
HOW CMOCOOHOCTBIO B TE€UEHHE BEreTalMy MO MOKA3aTeNli0 YHCICHHOCTH
COPHBIX PAacTeHUH 00Jaali MHOTOJIETHHE M OJHOJIETHHE TPaBBI, a TaKkKe
O3WMasi TPUTHKaJe, TOr/Ia Kak SYMEHb U KyKypy3a XapaKTepHU30BajIiCh CHH-
KEHHEM 3Tol criocoOHOCTH. [IpryeM, cnonb30BaHHE SKCTCHCUBHOW U Op-
TraHUYECKON TEXHOJIOTUH MPUBEJIO K HauOoMbLIeH JUHAMUKE CHI)KEHHS YHC-
JIEHHOCTH MHOTOJIETHUX COPHSIKOB, 8 OMOJIOTH3NPOBAHHON — MaJIOJETHHX.

o mokazarento cyxoit Macchl HanboJee KOHKYPEHTHBIME OBLITH MHOTO-
JIETHUE TPaBbl, 0COOCHHO BTOPOrO TOAa MOJIb30BAHUS, & HAUMEHEE, KaK U
B CIIy4ae ¢ YHCICHHOCTHIO, — TYMEHb U 0COOCHHO KyKypy3a. HecmoTps Ha
CHIDKCHUE YUCICHHOCTH COPHBIX PACTEHUI Ha OOJBIIMHCTBE M3y4aeMbIX
TEXHOJIOTUH BO3/ENbBIBAHUS, UX CyXas Macca K CPOKy BTOPOTrO ydeTa BO3-
pacTaiia, mpu4yeM 1o MHOTOJIETHEH TpyTine 0oJIbIlie BCETO Ha 3KCTEHCUBHON
TEXHOJIOTUY, a II0 MAJIOJIETHEW — HA MHTEHCUBHOW, HAUMEHBIIIEH TUHAMU-
KOW pOCTa CyXOi Macchl OTJIMYAIACh OPraHUIECKas TEXHOJIOTHSL.

Taxum 00pa3oM, IMEHHO OpraHMYecKas U dKCTEHCHBHAsI TEXHOJIOTHHU
(6e3 mpuMeHeHUs arpOXMMHUKATOB) CIOCOOCTBOBAIN OoJiee sIpKOi TeHAeH-
LUeH CHUKEHUS YUCIEHHOCTH COPHBIX PACTEHU K KOHITY BEreTalllH KyJlb-
TYp ¥ HAUMEHbBIIIEH TUHAMUKE HAKOTUICHHSI UMU CYXOH MaccChl.

BunoBoit cocTaB MHOTOJIETHUX COPHBIX PACTEHUH HacUMUTHIBaI 15 BU-
JIOB ¥ OBLIT B OCHOBHOM TIPEZCTABIIEH OCOTOM TTONIeBEIM (Sonchus arvensis),
oIyBaHYHKOM JiekapcTBeHHBIM (Taraxacum officinale) u 60155K0M TIOI€BBIM
(Cirsium arvense), ux cyMMapHas J1oJisi coctaBiisuia Oonee 75%. BumoBoit
COCTaB MAaJIOJIETHUX COPHSKOB OTJIMYAjJcAd OOJNBLIMM pPa3HOOOpasHeM —
27 BumoB, HO Tpeobmagamm — mMapes Oenas (Chenopodium album) u po-
Mainka Henaxyyas (Matricaria inodora), a Taxke MATIUK onHosieTHHi (Poa
annua) ¢ cyMMapHoi goneit 6omnee 50%.

Pesynsrupytomm nokazareneM 3 (GpeKTHBHOCTH IPUMEHEHHS Pa3Iny-
HBIX TEXHOJIOTHH BO3JEIBIBAHMS SIBISETCSA YPOXKAMHOCTB CEJIBCKOXO3SM-
CTBEHHBIX KYJIBTYp KOPMOBOTO CEBOOOOpOTA (Tabmuia 2).

TakuMm 00pazoM, cpeau KyabTyp, HanOoiee OT3HIBAOIIMMICS Ha HWH-
TEHCUBHBIE TexHOonoruu no uroram 2019 roma MOXKHO OTMETHUTH O3UMYIO
TPUTHKAJIE, SIMMEHb U KyKypy3y. C Opyrodl CTOpOHBI MCIOJIb30BaHHE Op-
TaHMYECKOW TEXHOJIOTHH, 00eCTIEYNBAOIIEH TTOTyYeHHE MPOAYKIIUN CElb-
CKOXO3SHCTBEHHBIX KYJBTYp 0€3 MPUMEHEHUS IECTUIMIOB U MUHEPABLHBIX
yaoOpeHui, cnocoOCTBOBAJIO yPOKAWHHOCTH OTHOJNETHUX TPAaB U MHOTO-
JIETHUX TPaB IIEPBOTO TO/a MOJIb30BAaHUS HA YPOBHE HHTEHCUBHBIX, a O3H-
MO TpUTHKale, TYMEHS U KYKYypy3bl 3HAYUTEIbHO BBIIIE IKCTEHCUBHOM,
YTO MOXKET CIIY>KUTh OCHOBAaHUEM IPUMEHEHHSI OPraHMYECKOI TEXHOJIOTUH
BO3/IETIBIBAHUS 3TUX KYIBTYP.
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Tabnuua 2 — YpoxaliHOCTh OCHOBHOM MPOAYKLIUH KYJIBTYp KOPMOBOTO
€eB0000OpOTa B 3aBUCUMOCTH OT IMPUMEHSIEMBIX TEXHOIOTHI
BO3/I€IBIBAHUS

Bapuant N
P YporkaltHOCTB,
KyJIbTypa ceBooOopoTa TEXHOJIOTHSI 1/ra
(BUJT IPOTYKIIHN) BO3/ICJIIBAHUSA
JIKCTEHCHBHAS 32,6
o WHTEHCUBHAS 36,3
HOJIETHHE TPAaBhI C ITOJICEBOM
A p & BBICOKOMHTEHCHBHAS 39,8**
MHOTOJIETHHX TPaB (3eJIeHas Macca)
opraHuyeckas 38,1**
OHMOIOTH3NPOBAaHHAS 41,7%*
JKCTEHCHUBHAs 11,0
MHTEHCHBHAS 18,1%*
Osumas TpuTHKaie (3elieHas Macca) |BBICOKOMHTEHCHBHAs 2],5%*
OpraHuvecKas 14,9%*
OHoNIOrM3MpoBaHHas 15,9%**
JOKCTEHCHBHAS 33
q WHTCHCUBHAS 5,0%*
YMEHb (3epHO
(sepro) BBICOKOMHTEHCHBHAS 5,5%*
opraHuyeckas 3,9
OHMOIOTH3NPOBaHHAS 4,2%%
9KCTCHCHBHAS 31,3
HHTEHCHBHAS 71,3*%*
Kykypysa (3enenas macca) BBICOKOMHTEHCUBHAs 86,8%*
OpraHuvecKas 62,5%*
OHoNOrM3MpoBaHHAs 63,8%**
YKCTEHCHBHAs 17,0
HHTCHCHBHAS 22,6%*
MHoroneTHie TpaBsl 1 T.II. %
BBICOKOMHTCHCHBHAS 23,5
(3enenast macca)
OpraHvyeckas 20,1
OHMOIOTH3NPOBAaHHAS 21,8%*
9KCTECHCHBHAS 30,4
HHTCHCHBHAS 32,7
MHoroneTHue TpaBbl 2 L.II.
BBICOKOMHTECHCHBHAS 34,0
(3eeHas macca)
opraHuyeckast 28,2
OHOJIOTU3UPOBAHHAS 29,1

CyliecTBEHHOMY YBEJIMYEHHIO YPOXaWHOCTH CIOCOOCTBOBAIO HC-
I0JIb30BaHKE BCEX N3y4aEMBbIX TEXHOJIOTHH 110 CPABHEHHUIO C YKCTEHCUBHON
Ha KyJbTypax — 03uMasi TPUTHKaJEe U KyKypy3a ¢ MaKCUMaJbHBIMU 3Hade-
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HUSMHU NPU BBICOKOMHTEHCUBHOM TexHonoruu. HanpoTus, Bo3aenbIBaHUE
MHOTOJIETHHX TpaB 2 Tona MOJb30BaHHUS HE CIIOCOOCTBOBAJIO YCTaHOBJIE-
HUO 3HAYUTENBHBIX Pa3IUIUi 110 TEXHOJOTHUSM €€ BO3JICIBIBAHUS, XOTS
MaKCHMYM TaK)Ke OTMEYaJICS IPU BEICOKOMHTEHCHUBHOM. B moceBax npyrux
KYJBTYp KOPMOBOTO CEBOOOOPOTA TEXHOJIOTHUH C MPUMEHEHUEM YI0OpSHUIA
B OCHOBHOM JIOCTOBEPHO MOBBIIIANIH YPOXKaWHOCTh IO CPABHEHUIO C KOH-
TpOJIEM, 38 UCKIFOUCHUEM, UHTEHCUBHOM MPU BO3IEJIBIBAHUN OJHOJETHUX
TpaB, OPTaHUYECKON MNP BO3JEIIBIBAHUM SIYMEHS W MHOTOJIETHUX TpaB
1 roma nosbp30BaHUA.
BoiBoabI

B nenoM M0XHO OTMETUTB, UTO UCHOIB30BAHUE OPraHUYECKON TEXHO-
JIOTMU BBIPALMBAHUS KOPMOBBIX KYJIBTYp HE NPHUBEJIO K CYIIECTBEHHOMY
YCHUJICHHUIO 3aCOPEHHOCTH UX II0CEBOB U PACIIPOCTPAHEHUIO 31IOCTHBIX TPYI-
HOMCKOPEHUMBIX BUJIOB MHOTOJIETHUX ¥ MAJIOJIETHUX COPHSIKOB 110 CPaBHe-
HUIO C WHTEHCHBHBIMH TEXHOJOTHUAMH, YTO MOIVIO MOCHIYKUTh OJHUM H3
(haKTOpOB MONYyYEHHUS JTOBOJBHO BBICOKOH YpOXalHOCTH BBIPALIMBAEMbIX
KYABTYp U TOBOPUT 00 3(p(heKTUBHOM KOHTpPOJIE COPHON PACTUTEILHOCTH B
HX M0CEBaX MPU OTCYTCTBUH SKOJIOTUYECKUX PHCKOB.
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BJIUAHUE PAZHBIX 10 UHTEHCHUBHOCTH
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HpCI[CTaBJ'ICHI)I PE3YIbTAThI BIIUAHUA PA3JIMYHBIX CUCTEM 3CMIICICIINA
Ha 3aCOPEHHOCTh M YPOXKAWHOCTH TOJNEBBIX KYJBTYp. YCTaHOBJIEHO, YTO
YBENWYSHHUIO YPOKANHOCTH KyJIBTYp KOPMOBOTO CEBOOOOPOTA CIIOCOOCTBY-
€T NMpUMEHEHHEe MUHEPaIbHBIX YI0OpeHui u necTuuuaoB. OpraHuyeckue
TEXHOIIOTUH He BEAYT K YBEIHMUEHHUIO YHCICHHOCTH U CyXOH MacChl COPHBIX
pacTeHuil.

THE INFLUENCE OF CROP CULTIVATION
TECHNOLOGIES OF DIFFERENT INTENSITIES
ON THE WEED INFESTATION AND PRODUCTIVITY
OF CROPS OF FODDER CROP ROTATION
Candidate of Agricultural Sciences, Docent S.V. Shchukin;
Postgraduate student E.V. Paskhina;
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(FSBEI HE Yaroslavl SAA, Yaroslavl, Russia);
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(Slovak Agricultural University, Nitra, Slovak Republic)
Keywords: organic farming, weeds, fertilizers, crop yields.
The article presents the results of the influence of various farming
systems on the weed infestation and productivity of crops of fodder crop
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rotation. It has been established that the use of mineral fertilizers and
pesticides contributes to an increase in the yield of crops of fodder crop
rotation. Organic technology does not lead to an increase in the number
and dry weight of weeds.

Oprannueckoe CeabCKoe XO3SICTBO, SIBIAETCS OJHUM W3 CaMbIX Iep-
CIEKTHBHBIX HAIIPABJICHUM, MOJYYUBIINX IIHPOKOE PACIPOCTPAHEHHUE I10
BCeMy MHpY. JlaHHBIE TEXHOIOTHHU MTPOU3BOICTBA MPOAYKIINN UCKITIOYAIOT
NpUMEHEHUE CUHTETHYECKUX MUHEPAIBHBIX YIOOpPEHUH M MECTHLIUAOB U
OpPHEHTUPOBaHBI HA OHonornueckue Metoapl. Kpome Toro, Heo0OXoanmo uc-
IIOJIF30BAaTh METOJIHI OPUEHTHPOBAHHBIE HA COXPaHEHUE OKPYKaIoIIeH cpe-
JIbl, BKJTIOUAIOIIME TEXHOJOTUH SHEPro— U pecypcocoepexenus [1].

st opraHn4eckoro 3emiefenisi BaXKHO JOOUTBbCS COXpaHEHHS ILUIO-
JIOPOZVSI 32 CUET CHIDKEHHSI MEXaHWYECKOTO BO3IEHCTBHUS Ha mousy. s
JEPHOBO-TIOA30JIUCTHIX TIOYB XOPOIIO 3aPEKOMEHI0BANA ce0sl TEXHOJIOTHSI
MTOBEPXHOCTHO-0TBaIbHON 00paboTku noussl [2, 3, 4]. [1pu 3ToM cremnyer
MIPUHSTH BO BHUMaHHE TOT (DaKT, YTO OTKA3 OT MCIIOIB30BaHUS YI0OpeHUH
U TIECTUIMJIOB CIIOCOOCTBYET YBEJIIMYCHUIO 3aCOPEHHOCTH TIOCEBOB M CHU-
KEHHUIO YPOKaWHOCTH KYJBTYPHBIX pacTeHuil [5, 6]. B cBs3u ¢ uem, npen-
CTaBIIIET HHTEPEC Pa3HBIX 110 HHTEHCHBHOCTH TEXHOJIOTHH BBIICIIBIBAHUS
Ha 3aCOPEHHOCTH U MPOAYKTHBHOCTh KYJIBETYP KOPMOBOTO CEBOOOOPOTA.

MeTonuka

UccnenoBanus npooaunuck B 2017 rogy Ha onsitHOM mosie ®T'BHY
SApHUMXKK Spocnasckoro paitoHa SIpociaBckoir 001acTu METOAOM pac-
LICTIJIEHHBIX JIEJITHOK C PeHJOMHU3MPOBAaHHBIM Pa3MEIICHUEM BapUaHTOB B
noropeHusx. [loBTopHOCTE OmbITa TpexkpaTHast. [loyBa onbITHOTO y4acT-
Ka J€pHOBO-TIOA30IMCTas CPEIHECYTIMHUCTAS.

Cxema onvima

®daxkrtop A. CucteMa 0CHOBHOMI 00pabOTKH:

1. OrBanbHas (Ot) — guckoBasi o6padotka Ha 8—10 cM + Bcnamka Ha
2022 ¢cM eXEerogHo.

2. [loBepxHocTtHO-0TBaNmbHAA (I[10) — oTBaNBHAS 00pabOTKA (IMCKOBOMA
o0pabotka Ha 8—10 cM + Bcnaimka Ha 20-22 cwm).

B ron 3aknmaaku onsita (2017) Ha Bcex BapraHTaX OIBITa TPOBOIUIACH
OTBaJIbHast 00paboTKa.

®axkrop b. Cucremsl 3emienenus:

1. KorTpons (K) — 6e3 ynoOpennii 1 6e3 mecTHIHUI0B.

2. Oprano-munepanbsHas (OM) 6e3 necTHIHUI0B — yA0OpEHUST BHOCST-
cs1 muddepeHIMPOBaHHO 10 KYJIBTypaM CeBO00OpOTa: IO/ BUKO-OBCSIHYIO
cMech 1 staMeHbNgPgoKoo. Ilocie yoopku stamens — 60 T/ra HaBo3a.
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3. Oprano-muHepanpHas ¢ nectuiuaamu (OMII) — mMuHepaibHBIE
ynoopenus auddhepeHIIPOBaHHO MO KYJIbTYypaM CeBOO0OpOTa Kak B Op-
raHo-MuHepanbHo# cucreme (OM), opraHudeckue ynoOpeHust BHOCITCS
1 pa3 3a poranuro ceBoobopora 60 T/ra, mocie yOOpKU STUMEHs U BCHAL-
ka (OT), 3amuTa pacTeHU OoT OOJNIE3HEH, BpeAUTEICH U COPHIKOB Ha 2-X
KyJIBTypax.

4. buonoruszupoBanHas (b) — ocHoBaHa Ha OMONMOTHYECKUX (haKTOpax
C OTpaHUYCHHBIM NIPUMEHEHUEM MHUHEPAJIbHBIX YIOOPEHHUH U CPENCTB 3a-
muThl. OCHOBHAS POJIb IPUHAIICKUT KyJIBTypaM ceMeicTBa 0000BBIX, CH-
JeparaM U OpraHrideckuM ypoopeHusM. Ha mone nocine yoopku ssuMeHs Ha
3epHO 3aneKa cotoMbl 1 60 T/Ta HaBo3a 1o 30JIEBYIO BCIIAIIKY, Ha TIOJIE
KyKypy30i BHOCHIIH NsoPs50Ks.

5. Oprannyeckas (O) — 6e3 MHHEpAIBLHBIX YAOOPEHUH U MECTUIUIOB.
B kagecTBe oprannuecKux yIoOpeHNH UCTIONb3YIOTCS CHIEPATHI.

VYnoOpeHust BHOCHIIH MO KYJAbTUBALUIO B opMe IUaMMOQPOCKH, aM-
MHUAYHOU CEJIUTPBI, XJOPUCTOTO KaJIHS.

Pe3yabTarsl

UKCIeHHOCTh COPHBIX PAacTeHMH B IOCEBAaxX KyJIBTYp CEBOOOOpOTa
uMena JIMHAMUKY YBEIHYCHHUS IO MEpe YMEHBIIEHHSI KOHKYPEHTOCIOC00-
HOCTH KyJNBTYpHI 10 OTHOLICHHUIO K COpHBIM pacTeHusM (tadmuna 1). Taxk,
o0I1ast YMCICHHOCTh COPHBIX pacTeHui OblIa 1o QoHy 6e3 ymoOpeHuit oT
42,7 mt./mM* (B COBMECTHBIX TIOCEBAX OMHOJETHHX M MHOTOJIETHHX TPAB) JI0
90,5 mwrt./mM* (B moceBax KyKypy3bl).

B noceBax stuMeHs, OMHOJIETHUX U MHOTOJIETHUX TPaB B CPaBHEHUH C
MOCeBaMH KyKypy3bl HaOIFOaJIOCh CYIIECTBEHHOE CHIKEHHE YHCIEHHO-
CTH BCEX COPHBIX PAacTCHUH, B TOM YHCIIE MaJlOJIETHUX BUIOB MO (oOHAM
OpraHomMuHepaIbHBIX ya00penuii Ha 36—57,3 wt./mM* u OpraHoMuHEpab-
HBEIX ymobOpenuit ¢ mectunmaamu Ha 52,3-60,0 mIT./M?, COOTBETCTBEHHO.
YurcneHHOCTh MHOTOJIETHUX BHJIOB COPHBIX PACTEHHI TaKKe CYIIECTBEHHO
CHIKAJIaCh B IIOCEBAxX SUMEHs M OMHOJIETHUX TPaB TOJbKO 1O ¢ony Opra-
HUYECKUX ynoopenuit Ha 32,7-33,0 mT./M? B CpaBHEHHH C TIOCEBAMH KYKY-
pY3BL.

[Ipumenenue ynoOpeHnii 0ka3zaio CyleCTBEHHOE BINSHUE Ha H3MEHe-
HUE YWCIEHHOCTH COPHSIKOB TOJBKO B TIOCEBAX KYKYPY3bl B CPAaBHEHHH C
KOHTPOJIbHBIM BapHaHTOM. Tak, B MoceBax KyKypy3bl BHeceHue OpraHo-
MHUHEPaJIbHBIX y1oOpeHuil 1 OpraHOMHHEPaJIbHbBIX YIOOPEHHH C IIeCTHLIU-
JaMH CIIOCOOCTBOBAJIO JTOCTOBEPHOMY YBEIMUEHHIO YHCIEHHOCTH Mallo-
JICTHUX BUJIOB COPHBIX pacTeHHH. A YHCICHHOCTh MHOTOJIETHHX BHJIOB
CHIXayach o GoHam OpraHOMHHEPAIbHBIX YIOOPEHHH ¢ NeCTHLUAAMH
u buonoruzupoBanHas.
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Tabmuna 1 — [Noka3arenn oOWITUS COPHBIX pacTEHUI

YuUCIIEeHHOCTh, IIT./M? Cyxas macca, r/m>
B TOM YHCITC B TOM YHCITE

Bapuant

Kynsrypa yaoOpeHue |BCETO| MHOTO-| Majio- | BCEro |MHOTO-| Majo-
ceBoobopoTa ) JIETHUE | IETHUE JIETHUE | JIETHHE

Kykypysa K 90,5 23,5 | 67 | 4407 | 27,9 | 16,17
OM 121,35 18,5 | 103 |95,48** | 3625 | 59,23
oMIT [116,8] 6,8 | 109 [139,88%*| 16,77 [123,11%**

b 81,5| 12,5 69 61,61 17,77 | 43,84
(0] 933 373 56 4323 | 35,26 7,97
Slumensn K 4581 5,8 40 12,58 5,26 7,32

OM 71,8 | 4.8 67 48,91 7,51 41,4
OMII 53,8% 3,8 49 |135,61**| 3,85 |131,76**

B 477 6,7 | 41 17,11 | 2,99 | 14,12

0 453 43 | 41 757 [2,78* | 479

Onu.tp. + K 227 2,1 | 40,7 | 1646 | 384 | 12,62
MH.Tp. OM 492 3,6 | 457 | 2642 | 622 | 2021
OMIT [589| 22 | 56,7 | 2888 | 4,01 | 24,87

B 50,5| 32 | 473 | 2431 | 6,10 | 1821

0 442 46 | 397 | 1423 | 528 | 8095

[IpoBeneHHBIN  KOPPETSIUOHHO-PETPECCUOHHBIA  aHANM3  YCTaHO-
BHJI HAJIMYKE CpeNHEH TOJOKUTEIBHON CBSI3M MEXIy BIAKHOCTBIO TMO-
4yBbl B cioe 0—20 ¢M M YHMCIEHHOCThIO MHOTOJIETHUX COPHBIX PAaCTCHUI
(r=10,6603; p=0,0074).

NzydeHune mpoayKTUBHOCTHA OCHOBHBIX KOPMOBBIX KYJIBTYP CEBOOOOPO-
Ta TI0Ka3aJI0 3aBUCHMOCTh BEIIMYMHEI YpoXkasi oT ynoopenwii (Tabnuma 9).

Ypoxali 3e1eHOW MacChl BHKO-OBCSHOM CMECH COCTaBWII: Oe3 BHe-
cenus ynoopenuit Kourpons — 109,0 1/ra, npu BHECEHUH TOIHOMN 03I
(NeoPsoKog) Opranomunepanshas — 253,0 m/ra, mpu IOJOBHHHOHN J103¢
(N30P30K4s) bruonormsuposannas — 179,0 1/ra.

YpoxxaltHOCTh 3€pHA SIMEHS COCTaBWia: 0e3 BHECEHWs yHOOpCHMIA
KonTpons — 11,2 1/ra, npu BHECEHHH MUHEPAIBHBIX YIOOPEHUi B MOTHOM
no3e (NgoPsoKoy) Opranomunepansaas coctaBwia 31,9 11/ra, npu nmosoBuH-
HO# m03e (N30P30Kus) buonorusuposannas — 25,1 m/ra.

YpoxaltHOCTh KYKYypy3Bl COCTaBMiIa: 0e3 BHeceHms ynoOpeHuii Kon-
Tposb — 157,5 1/ra, Ipu BHECEHUH MHUHEPAIBHBIX YAOOpPEHUH B IMOJTHOM
no3e (NeoPsoKog) Opranomunepanbhas cocraBuia 402,5 1/ra, npu moso-
BuHHOU 103¢ (N30P30K4s) bromorusnposannas — 255,0 1/ra.

[Ipumenenne MHUHEpaNbHBIX yHOOpeHHI obecreunBaeT JAOCTOBEPHOE
YBEIUYCHUE YPOXKasi KOPMOBBIX KYJIBTYP.
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Tabmuna 2 — [okazarenu ypoxkallHOCTH KyJIbTYp CeBOOOOpOTa, 1i/Ta

Bapuant .
YpoxkaliHOCTB, 1/Ta
KynsTrypa Cucrema 3emienenust
Buxko-oBcanas cmecs|KonTpons 109,0
Ha 3/M (byroHusa-  |OpranomunepansHas 2233
ous — NBCTCHUC, OpranoMUHEpaNbHas ¢ HeCTUIHIAMU 253,0
BrimeTsiBaHME) B 179.0
MOJOTU3UPOBAHHAS ,
Oprannyeckast 107,7
HCPys 52,7
Slumens Ha 3epHO Kontpons 11,2
(BockoBasi crienocts) |OpranomuHepabHas 31,9
OpraHoMuHepajibHasl ¢ TECTULAMU 31,0
BuonormsupoBanHas 25,1
Opranuyeckast 10,7
HCPys 4,01
Kyxypy3za KonTtpoinb 157,5
(IIpenybopounast OpranoMuHepaIbHast 402,5
CIIesnocTh) OpranoMUHEpaNbHAs ¢ HeCTULHIAMU 385,0
BuonornsupoBannas 255,0
Opraauyeckas 105,0
HCPys 107,2

Pesynbratel aHaiM3a SKOHOMHYECKOW 3(PPEKTHBHOCTH TEXHOJIOTHIA
MIPOU3BOJICTBA MPOAYKIIMU BUKO-OBCSHOW CMECH, SPOBOTO SUMEHS U Ky-
Kypy3bl CBUIETENHCTBYIOT O TIPEUMYIIIECTBE TEXHOJOTHH, Oa3HPyIOMIUXCS
Ha BBIPANMBAHUN KYJIBTYPbI C IPUMEHEHUEM MUHEPATIbHBIX YIOOpEHHUIA B
mosTHOM 03¢ NeoPsoKoo 1 moHIKEHHOM 03¢ N3oP30Keo (TabOmHIIA 3).

D10 00yCIIOBJICHO, BO-TIEPBBIX, 00JIe€ BRICOKUM BBIXOIOM TIPOMYKIIHH,
U, BO-BTOPBIX, OoJjice HHU3KOH CEO0ECTOMMOCTBIO, YTO B KOHEYHOM HTOTE
OTIPENIETISII0 YBEITMYEHUE YHCTOTO JIOXO/la U YPOBHS PEHTA0CIBLHOCTH I10
CPaBHEHHUIO C BapuaHTOM 0e3 MPHMEHEHUS MHHEPAIbHBIX yTOOpeHHH —
KouTpoms.

B pesynbrare npoBeneHHOTO pacyeTa MOXKHO OTMETHUTh, YTO BBICOKYIO
SKOHOMHUYECKYIO 3PPEKTUBHOCTD 00ECITeUrIIa TEXHOIOTHS BO3ICITBIBAHIS
BUKO-OBCSIHON CMECH M KYKYpy3bI NP NpuMeHeHnrn OpraHoOMUHEpaIbHON
C TIECTHIIUIAMH.

WmenHoO 110 3TOi1 cricTeMe B pe3yibTare SJKOHOMHYECKUX PAacieToB Ha-
OJronarch HaUOOJIBIIME TPOU3BOJCTBECHHBIC 3aTPaThl, HO BBUIY PE3KOTO
YBEJIMYCHHS YPOKANHOCTH OBLTN IMOTy4YeHbI HAUMEHBIAs CE0ECTOMMOCTb,
HAWBBICIINA YUCTHIN TOXOI M YPOBEHb PEHTA0ENBFHOCTH MPH BO3ZEIBIBA-
HUU BCEX KYJBTYP.
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Tabnuua 3 — DxoHOMHUUYEcKas 3(P(HEKTUBHOCTD BO3AEBIBAHHUS BUKO-
OBCSIHOM CMECH, SIpOBOTO SIUMEHS U KyKypy3bl Ha pa3JIMYHbIX BAPHUAHTAX
cucTeM yaoOpeHui

BapuaHnTsl Kynbsrypa
Crarsi Buxo-oBcsiHas cMech SlumeHb Kykypy3za
3arpar K |OMII| b K |OMII| b K |OMII| b

Bexoxg mpomyx- | 109,0 | 253,01 179,0| 11,2 | 31,0 | 30,3 [ 157,5|385,0|255,0
muu c 1 ra, 1o
CtouMoCTh 21582(50094|35442 (13922 |38533|37663|32917(80465|53295
BaJIOBO Mpo-
IyKiuu ¢ 1 ra,
pyo.
[IpousBon- 14637(24959(19968 | 11484 [21686(17424|10997(27392({19060
CTBEHHBIC
3aTparsl Ha
1 ra, py0.
3arpatsl Tpyna | 0,553 (0,61510,593 | 0,666 | 0,883 (0,876 (0,740 0,943 |0,894
Ha 1 ra, yein.-
JIH.

3arparsl Tpyma | 0,005 | 0,002 | 0,003 | 0,059 | 0,028 0,029 [ 0,005 | 0,002 | 0,004
Ha 1 1, 9em.-gH.
Cebecronmoctn| 134,3| 98,7 | 111,6 {1025,4|699,6 |575,1| 69,8 | 71,1 | 74,75
1 u, py0.
Yuctelil noxon | 6945 |25135(15474| 2438 |16847(20239(21920(53073|34235
Ha 1 ra, py0.
YpoBenb peHra-| 47 101 78 21 78 116 | 199 | 193 | 179
0ebHOCTH MPO-
HU3BOICTBA, %
OxkynaemMocTb — 2,8 2,6 — 24 | 40 — 29 | 25
JIOIOJIHUTEb-
HBIX 3aTpar,

pyo.

Pacuér sxoHOMHYECKHUX TMOKa3aTeJIel 0 OpraHuYeCKOM CUCTEME 3EM-
Jefenus He MPeCTaBIeH M0 NPUYMHE OTCYTCTBUSL C(HOPMHUPOBAHHBIX LIEH
Ha JIaHHYIO MPOIYKIIHIO.

BuiBoabI

1. Hauboinbmiast 4icIeHHOCTh COPHBIX PaCTEHHUA OTMeYajach B Ioce-
Bax KyKypy3bl — 100,7 mIT./M%, HAUMEHbIIAs — B TIOCEBaX OJHOJIETHHUX TPAB —
49,1 mr./m2. OpraHoMHHEpalibHas CHUCTEMa YAOOpEHUH ¢ MEeCTHUIUIAMH
Bella K CHWKEHUIO YHCIEHHOCTH MHOTOJIETHHX BHJIOB COPHBIX PACTCHHU
Ha 2,3 mr./mM? B cpaBHeHHH ¢ (hoHOM Oe3 ymobpenuii. A Ha OpraHudecKoit
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cucTteMe ynoOpeHHsI HaOMI0AaIoCh MOBBILICHUE YHUCIEHHOCTH MHOTOJET-
HUX BUIOB Ha 3,3 mt./Mm>2.

2. YCTaHOBJIEHO HAlIW4YHE CPEIHEH MOJOXKHUTEIHHON CBSI3U MEXAY
BIIKHOCTBIO TOUBHI B ciioe 0—20 ¢cM M YHCIEHHOCTHI0 MHOTOJIETHUX COp-
HBIX pacternii (r = 0,6603; p = 0,0074) 1 MexXIy BIAKXHOCTHIO TTOYBHI U
CyXOH Maccoil MHOTOJNETHUX COpHBIX pacteHuit (r = 0,6391; p = 0,0103).
A TaxXe TECHOHN NOJOKUTENbHOU CBSI3U MEXKIY UYHUCIEHHOCTBIO U CyXOH
MacCco¥ MHOTOJIETHUX COpHBIX pacteHuit (r=0,8974; p = 0,000006) u cpen-
HEH IOJIOKUTEIIbHOU MEXK]ly YHCIEHHOCTBIO U CYyXOM MacCOU MaJIOJIETHUX
copHbIx pactenui (r = 0,5908; p = 0,0204).

3. HanbomnpIiiee HaKOIUIEHHE CYXOil MacChl COPHBIMH PAaCTECHHUSIMH, B
TOM 4YHCJIE MHOTOJIETHUMM U MaJIOJISTHUMH BHJIAMH OTMEYANoCh B IMOCe-
BaxX KyKypy3bl. BHecenne OpranoMuHepanbHbIX yaoopeHuid u Opranomu-
HEPaJIbHBIX YIOOpPEHHH ¢ MECTHIMIAMHU CIIOCOOCTBOBAJIO IWHAMHUKE YBe-
JIMYEHUS HAKOIUIEHHS CyXOH Macchl COPHBIMU PacTEHUSIMU B CPaBHEHMH C
KOHTPOJIEM.

4. IlpuMeHeHre MEHEPAIbHBIX yI00peHuit 00ecreunBaeT JOCTOBEPHOE
YBEJIMYEHHE ypOXKasi KOPMOBBIX KYJIBTYp B CPETHEM B 2 paza.

5. HaunOonee skoHoMuuecku 3((EKTUBHBIMU OKa3aJINCh BapUAHTHI C
MIpUMEHEHNEeM MUHEPabHBIX yIoOpeHnil B monHoil OpranoMuHepanbHas
C MECTUIN/IaMU U MOHIKEHHON 03¢ buonornsuposanHas cucremMax yao-
OpeHwuii.
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