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O6wee semnenenve, pacTeHUEBOACTBO

AEOPMI’ ©HHbIe TpaBbl ANia ABYYKOCHOINo NcrnoJjib30BaHUsA
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B cyposbix npupo0Ho-Knumamuyeckux ycnosusx Cegepo-Bocmoka ¢ Kax0biM 2000M N0BbILIGEMCS CNPOC HA HOBbIE U CMABUbHbIE
noOX00b! K NOBbLILIEHUIO YPOXKAUHOCMU KOPMOBBIX KYJIbMYP C Uesbio NONYYeHUS MAKCUMAIbHO020 06bemMa pacmumesbHbiX KOpMO8
BbICOKO20 Kayecmsa no obmMeHHol 3Hepeuu u npomeury. [ns noayyeHus c6anaHcupoBaHHbIX payUuoHo8, yoosaemaopaoLLX
¢usuonozuyeckum nompebHOCMAM CebCKOX03ALCMBEHHbIX KUBOMHbIX HR0OX00UM HayYHbId N0O6OP BUOOBO20 U COPMOBO20 COCMABA
KOPMOBBIX KY/IbMYp HA OCHOBE IKON02UYECKU YUCMbIX MeXHO02ull 8030e/bIBaHusA. [l 3moeo nposedeHsl nosessble uccniedo8aHus
Ha MOpPAHUCMO-2/1eeBbIX MEP3/I0MHbIX NOYBAX NO U3Y4eHUI0 NPOOYKMUBHO20 NOMeHYUANA A60pU2eHHbIX MPas: apKmMazpocmuc
wupokonucmueblli (Arctagrostis latifolia (Rob. Brown) Griseb), 6ekmaHus socmoyHas (Beckmannia syzigachne (Steudel) Fern),
nucoxgocm mpocmHukossll (Alopecurus arundinaceus Poir. (ventricosus Pers.) ¢ yesibio nony4eHus 08yyKOCHO20 ypoxas
umomaccsl. OnpedeneHsl BUAOBbIE XaPAKMePUCMUKU U 0CO6eHHOCMU pa3sumuUs ucciedyembix MHO20NeMHUX 371aK08, BAUSLWUE
Ha u3mMeHeHuUe NpoOYKMUBHOCMU U KAYecmad KopMoBOU Macck! npu 0BYKPAMHOM CKAWUBAHUU 8 YCI08UAX [TpuoxomcKoli 30Hb!
MazadaHckoli obnacmu. BbideneH Hauboiee nepcnekmusHbIl 015 UCNOIb308AHUS OBYYKOCHO20 pexuma y6opku 8ud — Alopecurus
arundinaceus. [lpoaHanu3upoBaxsl 0OCHOBHble 6UOMOpGONO2UYECKUE U BUOXUMUYECKUE NOKA3amesU, KOppenayUOHHbIe 3asucumocmu
U UX COBMECMHOE BNUAHUE HA YPOXKAUTHOCMb MHO20IEMHUX AO0PUSEHHbIX MPAB. YCMaHOBNEHbI CYLECmBeHHbIe KOPPenayUOHHbIE
3asucumMocmu ypoxaliHocmu 3e1eHol Macchl npu Nepeom yKoce om 3acopeHHocmu nocesos (r=0,9) u Konudecmsa nobe2os
(r=-0,9), a npu Bmopom yKoce om BbICOMbI 2eHepamuBHbIX Nobezos (r = 1), BezemamusHsix nobezos (r = 0,9), 3acopeHHOCMU
nocesos (r=0,9) u obnucmseHHocmu nobezos (r=-0,9). AHanu3 X03ALUCMBEHHO YeHHbIX NPU3HAKOB A6OpU2eHHbIX Mpas
BbIABUJ 3aBUCUMOCMb OM A6UOMUYECKUX haKMOpPO8 Be2emayUoHHbIX Nepuodos: npodyKmusHocmu pacmeHuli om ¢akmopos
memnepamypHo2o pexuma u snazoobecneyerHocmu (r = 0,6-0,8), 8bICOMbI 2eHEPAMUBHO20 APYCA MPABOCMOA 8 a3y YKOCHOU
cnenocmu, co0epaHus Cbipo2o NPOMeUHa 8 KOPMax Npu NepsomM yKoce U KApOMuHa om Konuyecmsa ocadkos (r=0,7, r=0,5
u coomgemcmseHHo r = 0,8).

KnioueBbie cnosa: a60pVII'eHHbIe TpaBbl, ABYYKOCHOCTb, ypO)KaVIHOCTb, nUTaTeNbHOCTb, GUOXMMUYECKIME NOKa3aTeNH, Koppenauua.

BBeaenue Matepuaa 1 METOABI NCCACAOBAHUS

CxeMa OITbITa BRAIOYAeT TP BHAd KOPMOBBIX TPaB Ce-
BepHOTO mpoucxokaenwst: Arctagrostis latifolia (Rob. Brown)
Griseb, Beckmannia syzigachne (Steudel) Fern u Alopecurus
arundinaceus Poir. (ventricosus Pers.) B AByx BapuaHTax —
ABYYKOCHBI!I 1 KOHTPOABHBIN — OAHOYKOCHBITL. [1oBTOp-
HOCTb ABYKPATHAs, TIAOITIAAB AeASTHRY 3 (5X0,6) M%; TToceB
PSIAOBOL, C MEKAYPSABSIMU 15 cM.

Kammat MyCCOHHBIN, OTANYAIOMINIICS BBICOKOM OT-

AAsl yKpeTiAeHUsl KOPMOBOI 6a3bl SKUBOTHOBOACTBA
B MaraaaHcKoil 06AaCTH TIPEATIOAATAeTCSl UCTIOAB30BA-
HIE B TPaBOCESIHNN BUAOB 11 COPTOB MHOT'OACTHUMX TPaB,
06AAAQIONINX BBICOKON (DUTOIIEHOTHUECKON yCTOMYN-
BOCTbIO 1N ypOH(aﬁHOCTbIO, AAWUTEABHBIM TTPOAYKTVBHBIM
AOATOACTHEM U BBICOKOW aAANTUBHOM CMOCOOHOCTBIO K
IIPUPOAHO-KAMMATUYeCKUM ycaoBusaM Cesepo-BocToka
C TIOAyYeHMEM CTAOMABHBIX BBICOKOOCAKOBBIX KOPMOB C By
HUBKOM CeBECTOMMOCTLO. HOCHTEABHO! BADKHOCTBIO BO3AYXa, C MOPOCSIIIIMU TYy-
MaHaMu B Tedenre AeTa. CpeAHEMHOTOAETHEE KOAMIECTBO
0CaAKOB 3a TieproA Beretarmn (I A. mMast — I11 A. ceHTAODS)
246 MM; TIOYTU TIOBCEMECTHOE PACIPOCTPAHEHNE BEYHO
71 Ce30HHOM Mep3AOTHL. Peskne KoAeOaHUA TeMIlepaTyphl
Ha TIOBEPXHOCTH W HA PA3ANTIHON TAyOUHE TIOUBbI CO3AA-
10T HEKOTOPBIE 3aTPYAHEHUS AASL PACTEHUI, OCOOCHHO B
HAYaAbHBIN TIEPHOA BETETAIN, HO, KaK TIOKa3bIBalOT Ha-
OAIOACHUA, POCT W PA3BUTHE PACTEHUN TIPOAOAKAIOTCS 1
B 9TUX YCAOBMSIX.

3amacel IPOAYKTUBHOM BAarw B caoe 0-20 cM mo-
YBbI 1 TIOBBIIIICHHAS! TEMIIEPaTypa B Mae CII0COOCTBOBAAY

Ha momomib TIPUXOAUT yHI/IKaAbeIIZ FeHOqDOHA
ANKOPACTYIINX Cy6HOAHprIX 1 TIOASIPHBIX HOHYA?{LII/HZ
MHOTOACTHMX 3AaKOBBIX TPAB, o06aaaaoInx PpsAOM CrIen-
nUUeCKNX MPU3HAKOB 11 CBOMCTB. MOPO30YCTONIUBOCTHIO,
TTPOAYKTVIBHBIM AOATOAETUEM, YCTOI;I“H/IBOCTBIO K AAUTEAb-
HOMY 3aTOIACHUIO, PAaHHUM 3aMOPO3KaM, 00pa30oBaHUIO
ACASTHOM KOPKU U T.A.

Leablo Hale#l paboThl SABASAOCH OIIPeAeAeHUE 00-
YCAOBACHHOTO GHOMOP(OAOTHUECKUMI 0COOEHHOCTSIMI
TIPOAYKTUBHOTO TIOTEHIIMAAA a60pI/IF€HHbIX Tpas, BbIpa-

MMBAEMBIX C IPUMEHEHNEM ABYYKOCHOTO PesKIMa yOOPKU 3
OBICTPOMY OTPACTAHMIO 3AAKOBBIX TPAB, B AdABHEWIIEM

HAOAIOAAACS ACUIIUT BAATH B TIOUBE, YTO OTPA3UAOCDH HA
pocte 1 pasBuTUe pacteHuil. [lepsble 3aMOpPO3KN 3apUK-
cuposanbl B 11 aAexaae ceHTAOpSL.

cuToMacch B ycAOBUSIX MaraAaHCKOM 00AACTH.
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O6wee semneaenve, pacTeHUEBOACTEO

[ToyBa ONBITHOTO y4acTKa OOAOTHASL MEP3AOTHAs
TOPQSIHUCTO-TACEBAsSL, [IEPEYBADKHEHHAS, CAA00 IIAOAO-
POAHast, KUCAAs. ATPOXUMUYECKYE TIOKA3aTeAN 1104BbL: pH
COA€BOM BBITSDKKM — 5,6-6,9; P,O, — 35,6-96,5; K,O
— 8,1-34,9; NH, — 1,6-2,3; NO, — 2,0-3,7 mr/100 .

Y4eTbl 1 HAOATOACHVSI IIPOBOAMANCH B COOTBETCTBUI C
METOANYECKIMNI peKoMeHAatvsimu [1, 2]. B dasy noanoro
OTpacTaHusl — HavaAa KyIIeHUsS TTPOBOAMAOCH BHECEHUE
MIHEPAABHBIX YAOOPeHUI U3 pacdeTra N‘)O(PK)6O Kr/Ta.
B Tedenue neproAa BereTalm — BUAOBaAsL ITPOTIOAKA.

Pe3yabraTsl nccaeAOBaHUA
" UX 00Cy’KACHHE

BceCcTOpOHHsIST OIIeHKA MCCAEAYEMbIX a0OpPHUTIeHHbBIX
TPaB TIO3BOAMAA BHIACAUTD KaK HanOOAee TIePCIIeKTUBHBIN
Alopecurus arundinaceus Poir. (ventricosus Pers.), B ycao-
BUSX ABYKPATHOTO CKAIIMBAHMS MOKA3aBIINI HAMOOAD-
IIyI0 YPOKalTHOCTb 3€ACHOM Macchl. [Tpu mepBoM yKoce
AMATIA30H OTKAOHEHUI YPOyKasi 110 CPAaBHEHMIO C APYTIMHI
abopureHHbIME TpaBaMu coctasua ot 0,7 Ao 1,8 1/ra, ipu
BTOPOM YKOCE TeHACHIIMs COXPAHMAACDH, BAPbUPOBAHNE
YPOYKalIHOCTHM COCTaBUAO OT 3,3 A0 5 T/ra. ABYyKOCHBII
BAPUAHT HA TI0CAAKAX AQHHOTO BUAA IIPEBBIIIIAA KOHTPOAD
110 CyMMapHOH YPOJKailHOCTH 1 3eAeHOM Macchl Ha 50%,
cera — Ha 5%, YTO He HAOAIOAAAOCH HA ACASTHKAX APYTUX
MeCTHBIX 3AaKO0B. TpaBocToit Alopecurus arundinaceus B nc-
CACAYEMBIX YCAOBMSIX OTANYAACS CTAOUABHO BbICOKOM TAOT-
HOCTBIO (1461 1mT./M? cyMMapHO), GOABIIIM COACPIKAHNEM
BereTaTUBHLIX 1100eroB (cBhIme 90%) ¢ BBICOKOM, OoAee
78% B cpeAHeM, OOAUCTBEHHOCTbIO. 3aUKCUPOBAHHOE
TIPU 9TOM CHIDKEHHE CPeAHeil T10 yKOCaM BEICOTBI TeHepa-
TUBHBIX 1106€T0B GBIAO MUHUMAABHBIM CPEAU M3y9IaeMbIX
BUAOB — AO 33%), a BereTaTUBHbIX — AOCTUIAAO CPEAHIX
3HaueHUn — 26% (mabn. 1).

Kopmosast ipoaykTtusHOCTh Arctagrostis latifolia n
Beckmannia syzigachne HampoTuB, 3aMeTHO CHHU3MAACDH B

YCAOBUSIX ABYKPATHOTO YKOCA, OTKAOHEHUE OT KOHTPOAB-
HOro BapuanTta (OAHOKPATHBIN YKOC) YPOXKAMHOCTH 3eAe-
HOM MACChl AOCTUraA0 —26 1 —43%, cena — —25 1 -52%
COOTBETCTBEHHO. B 3HAYNTEABPHON Mepe Ha STOT IIPOLeCC
TIOBAVSIAO M3MEHEHME CTPYKTYPBI yPOXKast T10 YKOCAM.

Yposkatt BTOPOro yKoca CpOpMUPOBAACS [IPEUMyIIIe-
ctBeHHO (Ha 98-99%) BereTaTUBHBIMY [10OLTAMU, CPEAHSISL
T10 YKOCaM BbICOTA KOTOPBIX T10 CPABHEHMIO C KOHTPOABHBIM
BApPUAHTOM He TIpeBbliiaad 67% y Arctagrostis latifolia n
78% y Beckmannia syzigachne. Yeandenue mporeHTa 00-
AUCTBEHHOCTH IIPU BTOPOM YKOCE B CDABHEHUY C TIEPBbIM Y
AAHHBIX BUAOB ITPOM30IIAO B GOABIIICH CTETICHI BCACACTBLIC
HE3HAYNTEABHOTO KOAUYECTBA PA3BUTBHIX CTeOACH B ypOKae,
COCTOSIIIIEM B OCHOBHOM U3 YKOPOYEHHBIX BETETATUBHBIX
1106eroB. 9TO 0COOEHHO 3aMeTHO Ha TT0CaAKax Beckmannia
syzigachne, xapaKTepu3yIOLIecs: OTpacTaHieM OOABIIOrO
KOAWYECTBA YKOPOUYEHHBIX BETe TATUBHBIX II0OETOB BO BTO-
POl TIOAOBMHE BereTauu. Tak, yBeAUdeHIe B AByyKOCHOM
ypOJKae KOAMUECTBA 1100EroB IIOYTK BTPOE U IIPOLIeHTa
AUCTBEB B 1,5 paza 10 CPaBHEHMIO C KOHTPOAEM, BCE JKe
He TIPUBEAO K CYIIECTBEHHOMY IIOBBIIICHIIO CyMMapPHOM
yposkaitrHoctu Beckmannia syzigachne.

B 11€A0M T10 OTIBITY MOPKHO OTMETHUTb B OCHOBHOM OT-
pULIATEAbHOE BAVSIHUE IIPYEMa AByKPATHOTO CKAIINBAHIS
Ha YPOXKailHOCTb a0OPUI€HHbIX MHOTOACTHUX TpaB, 00y-
CAOBACHHOE 3HAYNUTEABHBIM CHYDKEHUEM TeHEPaTUBHOCTU
tpasocTost (koaddunment koppeasituu r=0,7-0,9) u BbI-
COTBI T100eTOB, B 0COOeHHOCTH BereTatuBHbIX (1=0,6-0,8).
YaauHoe uckaiouenue 3aecs — Alopecurus arundinaceus.
BraoBOI1 0COOEHHOCTBIO AQHHOTO 3AAKa SIBASIETCS] COACPIKA-
HUe B TPABOCTOE HEOOABIIIOTO KOAMYECTBA T€HEPATUBHbIX
1106er0B (KOHTPOABHBIN BapuanT — 11%), 1 Kpaiite Maao-
T'O — BETeTATVBHBIX YAAHEHHbIX 10OETOB B COBOKYITHOCTH
C BBICOKO1 OOANCTBEHHOCTBIO YKOPOYEHHBIX BETe TATBHBIX
1106eroB. Kak CAeACTBUE, ABOITHOE CKAIIIBaHIe He OKa3aA0

Ta6n. 1. CpaBHUTENIbHAA XapaKTepUCTUKA NEePCNEeKTUBHbIX aGopuUreHHbIX 31aKOBbIX TPaB
B MUTOMHUKE UCNbITAHUA HA MHOTOYKOCHOCTb
KoaunuecTBo 1106eros, I Boicora 11o6eros VPOKATHOCTS. T/id
wt./m? poueHT nepea y6opKoi, cM | OGauctsen- | 3acope- P ’
Bua tpas Bapuant reHepa- o N -
) TeHepa- TeHepa- | BereTa- HOCTB, % | HOCTB, % | 3eneHOI )
BCETO TUBHOCTH cena
TUBHBIC TUBHDBIE TUBHbBIE MaCChL
1-71 yroc 864 94 10,9 38,9 40,1 72,9 16,2 9,9 3.8
2-11 yROC 510 7 13 39,0 40,1 90,0 8,7 1,7 0,6
ApPKTarpoctuc
Bcero 1374 101 12,2 77,9 80,2 X X 11,6 4.4
KonTpoanb 913 270 29,6 74,6 59,9 66,9 13,5 15,6 59
1-i1 yroc 683 38 5,6 45,8 33,5 82,4 12,0 11,7 3,1
2-i1 yKoC 778 6 0,8 68,4 55,2 74,5 24,7 6,7 1,2
AMCOXBOCT
Bcero 1461 44 6,4 1142 88,7 X X 18,4 4.2
Kontpoan 948 103 10,9 85,5 59,8 73,4 15,7 12,3 4,0
1-11 yroc 659 208 31,5 66,6 60,5 49,5 19,0 11,0 43
2-i1 yROC 917 6 0,6 45,0 51,4 91,1 8,3 3,4 0,7
bexmanus

Bcero 1579 114 32,1 111,6 111,9 X X 144 5,0
KonTpoab 581 274 47,2 89,6 72,3 45,0 7,8 253 10,4
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Ha pacTeHUs ITOTO BUAA 3aMETHOTO ACTIPECCUBHOTO BO3-
ACTICTBUSL.

boabl10e 3HaYeHNEe AAs TIPUMEHEHNS] ABYYKOCHOCTHI
B YCAOBUSX KOPOTKOTO BETeTalMOHHOTO TIEPUOAd UMEeT
PaHHeCIIeAOCTh KOPMOBBIX Tpas. Hamboaee panHuM 13
MICCAGAYEMBIX BHAOB siBAsieTcst Alopecurus arundinaceus.
OAHaKO K MOMEHTY YOOPKH MIePBOTO YposKast (pa3bl TIOAHOM
YKOCHO CIIEAOCTH AAHHBI 3AaK HE AOCTUT, 4 UHTEHCUBHOE
pasBUTIE TPABOCTOSI BTOPOTO YKOCA B YCAOBUSX PErOHa
TIPUXOAUTCSI HA TIEPUOA TIOHVDKEHHOM TeTA00OeCIieyueH-
HocTu (BTOpast TIOAOBMHA aBIYCTa — CEHTSIOPD). Bce 310
OTPUIIATEABHO CKA3bIBAeTCsl KAaK Ha IOBTOPHOM ypoyKae
(CHWKeHMe B CPaBHEHMHU C 1-M yKOcoM B 2—6 pa3 B 3a-
BUCUMOCTH OT BMAA TPaB), TaK U Ha 00IIel YPOyKarHOCTH
ABYYKOCHOTO BapMaHTa. B pesyabTaTe MaKCUMAABHYIO T10
OTIBITY YPOYKAMHOCTD 11 3¢ACHOY MACCHI, 11 CeHa MOKa3aAd
Beckmannia syzigachne B KOHTPOABHOM (OAHOYKOCHOM)
BapuaHTe, PA3HUIA C KOHTPOABHBIM YPOXKAeM APYIMX
Tpas cocTasuaa 9,7-13 1/ran 4,5-6,4 1/ra, ¢ CymMMapHbBIM
yposkaeM ABYX yKocos — 6,9-13,7 1/ra u 66,2 1/ra co-
OTBETCTBEHHO.

B CBAA3M C NCCACAOBAHVIEM CTIOCOGHOCTI A00PUTEHHBIX
KOPMOBBIX TPaB IIPOTUBOCTOSTH BHEAPEHIIO MAAOTIPOAYK-
TUBHBIX, ObICTPO PACTIPOCTPAHSAIOIIMXCS BUAOB B YCAOBUAX
ABYKPATHOU YOOPKM ypOsKast, 0C000€ BHUMAHLE YACASAOChH
Y4eTy COPHOM PACTUTEALHOCTH B IToceBax. Hauboaee 3aco-
PEHHBIM B TICPBBIIl YKOC OKa3aACsi TpaBoCcToil Beckmannia
syzigachn (1a 2,8—7% Goabllle OCTAABHBIX TPaB), YTO 00b-
ACHseTCs 60Aee PACTSAHYTHIM IIPOLIECCOM PA3BUTUSL PaC-
TEHNI AQHHOTO BUAA B (DA3bl KyIIIEHISI — BbIMETBIBAHIS 1
OBICTPHIM POCTOM COPHAKOB B 3TOT IEPUOA. B AaabHeIIeM
3AeCh, KK 1 Ha 110caakax Arctagrostis latifolia Habaoaaaoch
CHIDKEHME TIPOLIeHTA COPHBIX TPAB B [IOBTOPHOM ypOsKae Ha

7,5-10,7% B cBA3M ¢ BO3POCIIIEN KYCTUCTOCTBIO PACTEHUI
(6exmMaHMs1), U 3aryIieHeM AUCTOBOTO sipyca (apKTarpo-
ctrc n 6ermanust). Ha AeAstHKaX ke AAMHHOKOPHEBUIITHOTO
3aaxa Alopecurus arundinaceus HarmpoTUB, OTMEYAAOChH
peskoe, Ooace YeM B ABA Pasd, YBEAMYCHME KOAUYECTBA
HeCesIHBIX BMAOB B COCTaBEe TPABOCTOSI BTOPOTO YKOCA.
Ha AanHBIT TIpoLIeCcC TIOBAMSIAA OOABIIAS PA3PEKEHHOCTD
TPaBOCTOs1, COCTOSIIIETO B OCHOBHOM 13 BereTaTUBHbIX I10-
6eroB, OTPACTAIONIMX OT CTOAOHOB TEKYILETO T'OAQ.

O1ieHUBATD TIPOAYKTUBHOCTD TPaB MOYKHO TOUHEe TIPU
TIOMOIIN TIOKA3aTeACH KOPMOBBIX AOCTOMHCTB, XapaKTe-
pu3yIonMx c60p CyXOro BEIeCTBA, KOPMOBBIX CAWHMIL,
TIePeBAPUMBIX [TUTATEABHBIX BEIECTB 1 0OOMEHHO SHePrun
(maba. 2).

Haunboabiient MPOAYKTUBHOCTBIO 13 a0OPUTeHHDBIX
Tpas otauvaercs Beckmannia syzigachne (Steudel) Fern:
CyMMapHBIZ cOOp CyXOTo BellecTBa Bblile Ha 6,2—7,8 1/
ra, cbop xopmoBbix eannuil — 0,4-0,5 TbIc./ra, cO6op
nepesapumoro npotenna — 0,03-0,04 1/ra u cymmapHoe
coAeprkaHre OOMeHHOW sHeprun — 47,5-64,7 KAX 110
CPaBHEHMIO C ADYTUMU BrAAMU Tpas. MccaeaoBanue 6uo-
XUMUYECKOTO COCTaBa 3AAKOBBIX TPaB B YCAOBUSIX TOP-
(bSTHMCTO-TACEBBIX TIOYB TO3BOAMAO YCTAHOBUTD BAWSIHIE
ABYYKOCHOTO peskrMa yOOpKH (PUTOMACCH M3ydYaeMbIX
00pas31oB Ha MUTATeABHOCTh KOPMa.

AHaAM3NPYsI COACPIKaHNME CBIPOTO TIpoTenHa (maoi. 3)
B CPEAHEM I10 BaPUAHTAM 3AAKOBBIX PACTEHUI, MOKHO
IIPOCACAUTD AMATIA30H KOACOAHUN AAHHOTO ITOKA3aTeAs
oT 4 A0 14%.

BakHo ort™ertutb, uTO y Arctagrostis latifolia R.Br u
Alopecurus arundinaceus Poir: (ventricosus Pers.) B cpaBHeHUN
C KOHTPOAEM COACPIKaHME TIPOTeMHaA IIPU IePBOM yKOCe
Bhllle HA 3,3 1 5,0%, IIPU BTOPOM YKOCE HAOAIOAAETCS

Ta6n. 2. MuTaTenbHOCTb 3e1€HOIM MaCcChbl NePCNeKTUBHbIX a6OPUreHHbIX 31aKOBbIX TPaB
IMurareapHOCTb 1 KI' KOpMa
Bapuant Kopmosele eavHmIL, THIC./T CoACPKAHILE TICPEBAPUMBIX ITUTATEABHDIX Oo6menHast sHeprus, KAK
BEILeCTB, T/Ta
Ykoc 1 | ¥roc2 | Cymma | Kontpoab | Ykocl | Ykoc2 | Cymma | Kontpoab | Ykoc 1 | Ykoc2 | Cymma | Konrpoab

Aptarpoctuc | 2,68 0,41 3,09 3,64 0,471 0,477 0,947 0,471 729,89 | 739,19 | 1469,08 | 870,02

AucoxsocT 2,14 0,83 2,97 2,50 0,473 0,463 0,936 0,476 73392 | 717,95 | 145187 | 879,43

Bexmanmst 3,00 0,51 3,51 6,47 0,493 0,485 0,978 0,486 764,31 | 752,22 | 1516,53 | 897,53

Ta6n. 3. BUOXMMUUYECKUI1 COCTAB NEPCNEKTUBHBIX aGOPUreHHbIX 3J1aKOBbIX TPAB nepes y6opKoii
(Ha HaTypanbHYIO BIAXKHOCTb)

Iporeun, | Cripont o, | Kaeruar- o, | Kaapmmir, | @ocdop, . o, | Kaporun,
Bua Tpas Bapuant % i, % 3oaa, % xa. % B39B, % % Kaani, % %
1-11 yroc 13,38 2,34 8,45 27,81 40,57 0,37 0,35 2,94 1,21
Aptarpoctuc 2-71 yKOC 4,44 1,67 5,56 26,93 50,58 0,39 0,11 1,06 1,38
Konrpoanb 10,06 2,31 5,93 26,37 45,12 0,35 0,28 2,17 3,95
1-i1 yroc 13,66 2,35 6,70 26,81 41,46 0,22 0,33 2,76 2,54
AVCOXBOCT 2-11 yROC 4,90 2,51 5,88 21,83 51,44 0,32 0,14 1,37 2,18
Konrpoan 8,06 2,38 5,54 2521 48,58 0,27 0,23 2,13 3,67
1-i1 yroc 6,97 2,08 4,95 22,49 53,84 0,22 0,21 1,84 2,05
bermanmst 2-11 yKOC 6,81 1,96 5,66 22,76 52,60 0,33 0,16 1,38 2,45
KOHTPOAD 7,26 2,38 4,76 24,24 51,56 0,29 0,19 1,74 4,04
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CUABHO cHIDKeHUe Ha 5,60 u 3,2%. Bapuant ¢ Beckmannia
syzigachne (Steudel) Fern mokasaa IpakTU4eCKH paBHOE
COAepYKaHMe CHIPOTO IIPOTENHA TIPK ABYX YKOCAX.

CbIpOT1 JKUP SIBASIETCSI UICTOYHUKOM SHEPI VN, JKUPHBIX
KHCAOT U HOCHTeAeM SKIPOPACTBOPUMbIX BUTAMIHOB. [Ipu
niepBoM ykoce Beckmannia syzigachne (Steudel) Fern ycty-
I1aeT 110 KOAUYECTBY CBIPOTO KUPa APyTUM BUAAM TPaB Ha
0,3%. ITpu BTOpoM ykoce y Alopecurus arundinaceus Poir:
(ventricosus Pers.) yCTaHOBA€HO HaUOOAbBIIIee KOAUIECTBO
cbIporo skupa, Bbiie Ha 0,0-0,8%, 4eM y APyrux BUAOB
Tpas.

Camblil BBICOKUII [IOKA3aTeAb KA TUATKI HAOAIOAQETCSL
y Arctagrostis latifolia R. Br: ipu TlepBoM yKOCe, TIPeBBILIAst Ha
1-5% eé coaepyKaHWsL y APYTHX BUAOB a0OPUT€HHBIX TPAB.

CpaBHeHUe Pe3yAbTaTOB MUHEPAABHOIO COCTaBa 00-
Pa3LoB II0KA3aA0 CLIEII(PUIHOCTD BUAOBBIX OCOOCHHOCTET.
Arctagrostis latifolia R.Br. obecrieunBaeT HanGoAbIIee Ha-
KOIIACHIE TIPU IIePBOM YKOCE B CpaBHeHUe ¢ Beckmannia
syzigachne (Steudel) Fern u Alopecurus arundinaceus Poir.
(ventricosus Pers.) 30abl Ha 4% 1 2% COOTBETCTBEHHO,
kaaust — 1,1% u 0,2%, dpocdopa — 0,14% u 0,03%,
raablinst — 0,2% AASL ABYX BUAOB Tpas. [1pu aToM Gesaso-
THUCTBIe SKCTPAKTUBHbIE BelecTsa Beckmannia syzigachne
(Steudel) Fern u Alopecurus arundinaceus Poir. (ventricosus
Pers.) Bbitue, uem y Arctagrostis latifolia R.Br va 13% u 1%
COOTBETCTBEHHO.

[Tpu BTOpoM yKOCe HaOAIOAACTCSI TEHACHIIVS HAKOTIAC-
HUS 6e3a30TUCTBIX S9KCTPAKTUBHBIX BEIEeCTB Y BCeX abo-
PUIeHHBIX TPaB I10 CPABHEHUIO C KOHTpoAeM Ha 1-5,4%,
HE3HAYUTEABHO YBEAUUUBACTCS COACPKAHME KAABLIUS U
yMeHbIIAeTCst coaepskanue Gocdopa 1 Kaaus.

AHaAM3UPYS COAepPIKaHVE KAPOTUHA MOXKHO CACAATh
BBIBOA, UTO €TI0 3HAUEHIe Pe3KO [1aAdeT IIPU PaHHeM YKOCe,
YKa3blBasl Ha IIPSIMYIO 3aBUCUMOCTD OT (DEHOAOTMHYeCKON
basbl u Braa pactenuil. [Ipu BTOPOM yKOCe COAepIKaHVie
KapOTVHA PE3KO He OTAUYAETCS OT IIEPBOTO YKOCA U TAKKE
YCTyIIaeT KOHTPOAIO.

MeTtoaamu MaTeMaTIeCKOM CTATUCTUKY OIIPEACACHA
AOCTOBEPHAsl 3HAYMMAs 3aBUCUMOCTb ITPOAYKTUBHOCTHI
n3ydaeMbix a0OpPUIeHHBIX TpaB 0T ¢rakTopa BAaroobe-
CIIEYeHHOCTU BereTallmoHHOTO mepuoaa (r=0,6-0,8).
BblIcOTa reHepaTUBHOTO sipyca TPaBOCTOs B ha3y YKOCHOM
CIIEAOCTH U COAEPYKAHME ChIPOTO IIPOTENHA B KOPMaX IIpu
[IEPBOM YKOCE KOPPEAUPYIOT C KOAMYECTBOM OCAAKOB Ha
yposte 1=0,7 u r=0,5, coorBeTcTBeHHO. HabatoaaeTcs
KOPPEASILINST MEXKAY COACPKAHMEM KapOTUHA U CyMMO
0CaAKOB HAYAABHOTO T1€P10AA BereTaluu Ha yposHe r=0,8.
B orbiTe ycTaHOBACHO HanbOACe CYIIECTBEHHOE BAVISIHUE
Ha 3AEMEHTbl CTPYKTYPBI IIPOAYKTUBHOCTU PACTEHUN 1
Ka4eCTBO [IOAYYaeMBIX KOPMOB CYyMMbI OCAAKOB BO BTOPOI
[IOAOBUHE BereTalnu (IIPUXOASIIENCS Ha BTOPOH YKOC)
AASL BCEX BUAOB TPaB, YTO AOKA3bIBAET HAAWYME IIPUUMH-
HO-CACACTBEHHOTO XapaKTepa CBSI3M MEXKAY M3y4aeMbIMU
caxTopamu.

BbiBOABI

[ToYBeHHO-KAMMATIMECKUE YCAOBUS B [ IproxoTcKoi
30He MaraaaHcKol 0OAACT! B 11€AOM I103BOASIOT IIOAY-
YUTh ABA YKOCA Y A0OPUTCHHBIX 3AAKOBBIX TPaB, OAHAKO
ACTIpeccysl paCcTeHNH, BbI3BaHHAsl PAaHHEl CPe3KOI 11epBOro
YPO’Kasi 1 HEAOCTATKOM TeTIAd B TIPHOA HaOOAee MHTEeH-
CMBHOTO (POPMUPOBAHIST BTOPOTO, CIIOCOOCTBYET CHIKE-
HUIO KOPMOBO1 IIPOAYKTUBHOCTH UCCAEAYEMbIX BUAOB.

VckalOUeHNEM SIBASIETCSI AAMHHOKOPHEBUIIHBIN
Alopecurus arundinaceus Poir. (ventricosusPers.), Ha AeAsTH-
KaX KOTOPOTO BCAEACTBME BUAOBBIX OCOOEHHOCTEN Ha-
OAIOAAAACH MAKCUMAABHASI CyMMapHast (II0 AByM yKOCaM)
YPO’KalTHOCTD 3€A€HO MACCHI 1 BBIXOAA CYXOTO BeIecTsa,
obecrieunBIIias CTaTUCTUYECKN 3HAYNMYIO TIPUOABKY ypo-
Kast, mpeBocxoAsiyio HCP

Heo6xoanMO AaabHellliee u3ydeHne (HpakTopos,
OKa3bIBAIONIMX BAWSHIE HA CPOKU yOOPKN MHOTOACTHIX
3AAKOBBIX TPaB B ycAoBusx Cepepo-BocToka.
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NATIVE HERBS FOR TWO-AXIS USE IN THE CONDITIONS OF THE NORTH-EAST

In the harsh natural and climatic conditions of the North—East, the demand for new and stable approaches
to increasing the yield of forage crops is increasing every year in order to obtain the maximum volume of high—
quality plant feeds for metabolic energy and protein. In order to obtain balanced diets that meet the physiological
needs of farm animals, scientific selection of the species and varietal composition of forage crops based on
environmentally friendly cultivation technologies is necessary. For this purpose, field studies were conducted
on peat—gley permafrost soils to study the productive potential of native grasses: Arctagrostis broadleaf
(Arctagrostis latifolia (Rob. Brown) Griseb), eastern beckmania (Beckmannia syzigachne (Steudel) Fern), reed
foxtail (Alopecurus arundinaceus Poir. (ventricosus Pers.] in order to obtain a two—axis crop of phytomass.
The specific characteristics and features of the development of the studied perennial cereals that affect the
change in productivity and quality of the feed mass during double mowing in the conditions of the Priokhotsky zone
of the Magadan region are determined. The most promising species for the use of a two—axis harvesting mode
is Alopecurus arundinaceus. The main biomorphological and biochemical indicators, correlations and their
combined effect on the yield of perennial native grasses are analyzed. Significant correlations were established
between the yield of green mass at the first mowing on the clogging of crops (r = 0.9) and the number of shoots
(r=-0.9), and at the second mowing on the height of generative shoots (r = 1), vegetative shoots (r=0.9], clogging
of crops (r=0.9) and leafiness of shoots (r=— 0.9). The analysis of economically valuable signs of native grasses
revealed a dependence on abiotic factors of growing seasons: plant productivity on factors of temperature regime
and moisture availability (r=0.6-0.8), the height of the generative tier of herbage in the phase of mowing ripeness,
the content of crude protein in feed during the first mowing and carotene on the amount of precipitation
(r=0.7,r=0.5 and, respectively, r=0.8).

Key words: native grasses, bi—slope, yield, nutritional value, biochemical parameters, correlation.

Ne4 2021 Teopernveckue u npuknagHbie npoénemsi AMK 7



O6wee semnenenue, pacTeHUEeBOACTBO

lpoaykTMBHOCTL MHOroNIETHUX TPaBOCMECEN
B 3aBUCUMOCTMN OT criocoboB 06paboTky nNoYBbI
npu KOpPeHHOM yyYlWeHUN NPUpPoaHbIX NacTbuy
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CunbHoc6umsie, de2paduposarHbie ecmecmaeHHsle NacméuLya A8AAKMCA 0cHOBHOU npobaemol wea Poccuu. 06pasosaswuecs
8 npoyecce HeKOHMPOILUPYeMO20 BbINACA, NomepAsLUe cBoe BUO0BOe pazHoobpaszue nod Oelicmauem NPUPOOHbIX U AHMPONO2eHHbIX
akmopos oHu npespawatomcs 8 nycmsiHu. [loamomy npobema 80OCCMAHOBICHUS MAKUx nacméuwy He nepecmaem 6bImb
akmyanbHol. Onbim ¢ yenbio usy4eHus npodyKmusHOCMU pa3HO KOMNOHEHMHbIX MpasocMecell MHO201eMHUX MPAs NPpU pazauYyHbIX
cnocobax 06pabomxu noyYssl bbis 3a/10)KeH No 06LWenpuHamsiM Memooukam 8 AwanrmuHckom patioHe Pecnybauku Kanambikus
8 2018-2020 22. B pe3ynbmame nposedeHH020 U3y4eHUs Obl/I0 yCMAHOBEHO, YMO ONMUMAaJbHbie Napamemps! 015 BCX0008
MHO20/1IeMHUX MPaAs c030aBanUCh HA BAPUAHMAX C 27y6OKUMU 0MBaANbHBIMU BCnawKamu. Haubonbwas scxoxecms om 51,3%

v toyepHsl 00 82,7% y BOSI0CHEUA CUMHUKOBO20 HA cooHye u om 81,3 0o 96,0% Ha ceemno-KawmaHosol noyse npu 3mom
ObI1a noyyeHa Ha sapuaxHme ¢ mpéxvapycHoli scnawikol [1TH-3-40A Ha enybuHy 0,40-0,42 m. U3 sapuaHmos ¢ 6ezomsansHol
06pabomkoli no4ssl BbIORNANIOCH Yu3eseBaHue, 20e BCX0Xecmb cocmasnang om 42% y noyepHsi 00 73,3% y BOJIOCHeYa CUMHUKOBO20
Ha conoHye u om 65,7 do 87,3% Ha ceemao-kawmaHosol noyse. [Ipociexusanoce makxe sausHUe pazauyHbix 06pabomox noyssi
Ha pocm u pasgumue Had3eMHoU Maccsl MHO20/lemHuUx mpas. Tak, 8bICOMA pacmeHuli tOYepHbI Ha CONoHYe bblna Haubonbwel Ha
sapuaxme c enybokol omsansHol scnawkol [1TH-3-40A u npesbiwana nokazamenu Ha KOHMpose 8 cpedHem 3a mpu 200a Ha 61,1%.
YemarosneHo, Ymo 06pabomxu noYBsI NOSOKUMENbHO CKA3bIBAOMCA HA MACCe KOpHel Bcex mpas, U 8 0CO6eHHOCMU IOUepHbI,

v Komopoli no mpexbspycHol Bcnawke 6110 MGKCUMAbHAS MACCa BO30YWHO-CYXUX KopHel om 1,26 m/2a Ha smopod,

00 1,51 m/2a Ha mpemudi u 0o 1,72 m/2a Ha YyemBepmsili 200b! )U3HU. Haubonbwas ypoxaliHocms 8030YWHO-CyxXol Maccol
ommeqanacek y 4emslpexKoMnoHeHMHoU mpasocmecu Ha BapuaHme mpéxpApPYCHOU BCNAWKU, KaK Ha conoHye 1,07 m/2a,

Mak u Ha ceemno-Kawmaxosol noyse — 1,33 m/ea. He3HayumesnbHo ycmynan u 8apuaHm ¢ NIGHMAXHOU Bcnawkol —

Ha conoHye — 1,02 m/ea, Ha ceemo-Kawmanosol noyge — 1,29 m/ea.

KnioueBble cioBa: MHOroneTHNE TpaBbl, TPABOCMECh, NONEBAS BCXOXKECTb, yPOXKANHOCTb, o6pa60TKa no4s.

BBeaenue

[Nact6uma B Pecriybanke KaAaMBIKMsI COCTaBASIOT
0KOAO 84% BCeX CeAbCKOXO3SMCTBEHHBIX YTOAMN U HC-
TIOAB3YIOTCSI B OCHOBHOM KaK KOPMOBast 6a3a AASL CEABCKO-
XO3SMCTBEHHDIX JKUBOTHBIX [10].

[lepexoA OT KOUEBOTO U MOAYKOYEBOTO COACPIKAHMS
OBell K OCEAAOMY TPUBEA K HapyLIEHUIO CE30HHOCTU
MCTIOAB30BAHUS TTACTOUII. DTO TAKKe COIIPOBOKAAAOCDH
CMEHOT TIOPOAHOTO COCTaBa JKUBOTHBIX. TaK, BMECTO Kyp-
AIOYHO-MSICOLIEPCTHBIX OBELL, 3A€Ch CTAAM Pa3BOAUTH Me-
PMHOCOB 11 KaPaKyAEBbIX OBELl, KOTOPble O0AeE NHTEHCUBHO
paspyiiaAn MOBEPXHOCTHBIN CAOM TIOUBBHI U1 TIPUPOAHYIO
pactuteabHOCTb TIacTOMIN [7]. TIpoxoAMBINVEe HeraTus-
HBIe TIPOLIECCHl YCUAMBAAWCH HAPAIIUBAHIEM TOTOAOBDS
B PaMKax peaAnsan peAepaAbHbIX 1 PeCITyOANKAHCKIX
LIeACBBIX IIPOTPAMM, YTO CYLIECTBEHHO MOBBICUAO COUTOCTD
TaCcTOMIIL, TIPUBEAO K YXYAIIEHIIO OOTAHNYECKOTO COCTaBa
71 B KOHEYHOM UTOTe CHIDKEHUIO TIPOAYKTUBHOCTH [4, 5, 10]

B utore, B CAOSKUMBIIIEHICS. CUTYaIN OBbIAO HAPYILIEHO
AMHAMITIECKOe PABHOBECHIE aTPOAAHAIIAMTOB, YTO TIPUBEAO
K OITyCTBIHUBAHUIO A0 80% TeppPUTOPHIl PeCTTyOAMKIM, AASL

BOCCTAaHOBACHUSI KOTOPbIX HEOOXOAUMBl KAPAUHAAbHBIE
MepHI, TaK KaK CHIDKEeHMe YNCAeHHOCTU JKUBOTHBIX U
YMeHbIIIeHNe MaCTOMIITHON HATPY3KU YK€ He MOXKeT 00e-
CIIeYUTb Ha AAHHBIX TEPPUTOPUSIX €CTECTBEHHOTO YAyUILIe-
Hust TpaBocTost [2,3].

B cBs1311 ¢ 3TMIM, HAMN ObIAA TIOCTABACHA 1I€AD U3YUUTD
POAYKTUBHOCTb TPABOCMECEH MHOTOAETHUX TPAB IIPU pas-
AMYHBIX CTIOCO0AX OCHOBHOM OTBAABHOM M 6€30TBAABHOI
00PabOTOK TI0YB IIPU KOPEHHOM YAYUIIICHIY ITPIPOAHBIX
macTour.

MaTepnaA 1 METOABI UCCACAOBAHUS

ABYX(DaKTOPHBIH OIIBIT M0 U3YUEHUIO TIPOAYKTHBHO-
CTH Pa3ANYHBIX MHOTOACTHIX TPABOCMECEH 3aKAAABIBAACS
T10 OOIICTIPMHATHIM METOAWKAM Ha PA3ANYHBIX BAPMAHTAX
OCHOBHO OTBAABHOI 1 0€30TBAABHON 00PaOOTOK I1OUBbIL
B AmaaTtunckoM pantione Pecrryoanku Kaambikus ¢ 2018
mo 2020 .

B ormbITe M3y9aAnCh ABYX-, TPEX- 11 YeTHIPEXKOMIIO-
HeHTHble TpaBocMecu (Daktop A), a UIMEHHO AIOLIepHA
JKeATas! + KUTHSIK IMIUPOKOKOAOCHIN (KOHTPOAB), ATOTIEPHA
JKEATasl + SKUTHSK MIMPOKOKOAOCDIN + BOAOCHEI] CUTHU-
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KOBBII, AIOLIEPHA JKEATAsl + JKUTHSIK IIMPOKOKOAOCBIN +
BOAOCHEII CUTHUKOBBII + IIBIPEH CU3bII1 KOTOPbIE pa3Me-
IIAAUCD TI0 pa3AnyYHbIM 00padoTkam 1ousbl (Pakrop B)
otBaabuble — [TH-4-35 (xoutpoan), [TTH-3-40A, TTTTH-50,
6esotBaabtble — BAT-3,0 (kontpoas), KI1I-2-150, TT4-4,5,
Iayr co croitkamu Cu6MMS.

[TOBTOPHOCTD OIIBITA TPEXKPATHASL, TIAOIIIAAD ACASTHOK
250 M?, ydeTHas MAOIIaAb 25 M*. B oribITe UCIIOAB30BAAT
CACAYIOIIIVIE COPTA MHOTOACTHUX TPaB: AtorlepHa — Ky6aH-
CKasl JKeATast, JKUTHAK ITMPOKOKOAOCHIN — PocTosckmit-10,
BOAOCHEI] CUTHUKOBbI1 — DBO30MCKUII-2, TIBIPEN CU3BII
— PocroBckuni-31.

B ombiTe IPOBOAMAN CACAYIOIINE YIeThl M HAOAIOAC-
HUSL OITPEACASIAML TIOAEBYIO BCXOXKECTb, BBICOTY, YpOJKail-
HOCTb M3y4aeMbIX TpaB 10 METOAMKe [occopTkomumccum
(1989), Maccy BO3AYIIHO-CYXMX KOPHEH 10 METOAMKE
H. 3. Crankosa (1964) [6, 8].

[TOYBEL OIIBITHOTO y4acTKa: 1) CBETAO-KAIITAHOBbLIE
C TISATHAMU COAOHIIOB, CPEAHECYTAMHUCTBIE C COAEpPIKa-
HueMm dochopa — 0,93-2,7 mr/100 1 10ouBBHI, KaAUS
— 26,5-40,1 mr/100 t noussl u rymyca 1,45-1,70%.
2) COAOHeIl AeTKOCYTAUHUCTBLE, C IIpeoOAaAaHIeM B CO-
CTaBe TIOTAOIIEHHBIX OCHOBaHUM Kaablmsi — 10,7-11,4
MMOADB-9KB/100 T IOYBbI, KOAUYECTBO 0OMEHHOTO HaTPUs
aocturaet 14,3-16,3%, dpoccopa Maao, Kaanst B U3OBITKE,
rymyca — 1,40-1,67%

VccaeayeMast TeppUTOPUSt OTHOCUTCSL K TEPPUTOPUSIM
C Pe3KO KOHTUHEHTAABHBIM KAUMATOM. 3A€Ch IIPENMyIIIe-
CTBEHHO JKapKOe M OY€Hb CyXOe ATO 1 MAaAOCHEXKHas,
4acTo ¢ OOABIIMMU XOAOAAMU 3UMa. [1p1 5TOM KOHTHUHEH-
TAABHOCTb KAMMATa 3HAYUTEABHO BO3PACTAET C 3arlaAd Ha
BOCTOK. [ IpOAOAYKNTEABHOCTD TETIAOTO I1ePHOAA COCTABASIET
240-275 cyt. CpeAHme TemIiepaTyphbl BO3AyXa B AeTHUE
MeCSIIIbl AOCTUTAIOT +23,5...+25,5°C, a B OTAeAbHbBIE AHU
A0 +40...+44°C. TIpu 5TOM 3UMO CPEAHME TEMIIEPATyphl
BO3AYXa COCTaBASIOT —/...—12°C, B OTACAbHbBIE AHU AO
—35...—40°C. KoAnuecTBO COAHEUHBIX AHEi1 B Toay — 280.
Ha AaHHOT TeppUTOPHY YaCTbI 3aCYXH 1 CYyXOBEU, KOTOPble

MOTYT TPoAOAKaThCs A0 120 cyTok B roay. Koamuectso
0CaAKOB B TOA He mpesbiaet 210-340 mum [1, 9].

Pe3yabraTsl nuccaeAoBaHUsA
U UX 00Cy’KACHHE

B pesyabTaTe IIpOBEACHHOTO M3y4eHNA ObIAO YCTAHOB-
ACHO, YTO OIITVMAABHBIC TTAPAMETPBI AASL BCXOAOB MHOTO-
ACTHIX TPaB B YCAOBUSX OCTPOII 3aCYLIAMBOCTI CO3AABA-
AWCh HA BAPUAHTAX C TAyOOKAMU OTBAABHBIMU BCIIAIKAMI
KAaK Ha CBETAO-KAIITAHOBOII TI0YBE, TAK 1 HAa COAOHIIAX.

Taxke CTOMT OTMETHTD, YTO BapPUAHTBI OCHOBHOM
00paboTKM TIOYBLI OKA3bIBAAU PeIIAIoliee BAMSHUE Ha
TIOAEBYIO BCXOXKECTb CeMsIH, YTO OCOOCHHO 4eTKO IIPO-
CACSKMBAAOCH HA COAOHIIE.

Haumboaee BEICOKIE TTOKA3aTEA BCXOYKECTI HA COAOH-
e 51,3% y atouepssl 1 82,7 % y BOAOCHeIId CATHUKOBOTO
1 81,3% 1 96%, COOTBETCTBEHHO HA CBETAO-KAIIITAHOBOM
1ouBe ObIAM TIOAYUEHBI Ha BapuaHTe C TPEXbAPYCHOM
scnamkont [1TH-3-40A wa rayomny 0,40-0,42 m. Ilpnu
3TOM I10ACBAS BCXOKECTD AlOIIepHbI Ha KoHTpoae (TTH-4-35
(h=0,20-0,22 ™)) cocraBasiaa Bcero 40%, a 110 TIAQHTAXKY
(TITH-50 (h=0,40-0,42 ™)) 1e mpesbimasa 21% (puc. 1).

3 BapuaHTOB ¢ 6€30TBAABHOM 0OPaOOTKOM TIOYBHI
HAnOOABIIAS BCXOJKECTh CeMSIH MHOTOACTHUX TPaB OTMe-
4aAdCh HA BADUAHTE C YM3eACBAHNEM, TAC OHA COCTABASAL
Ha coaoHILle 42% y atoriepHbl 1 73,3% y BOAOCHeNA CUT-
HUKOBOTO, 4 Ha CBETAO-KAIITAHOBOM 1104Be 65,7 1 87,3%,
COOTBETCTBEHHO.

Kak BuaHO 113 puc. 1, HauboAbIIas IOACBAsl BCXOXKECTh
CPeAM M3y4aeMbIX TPaB OTMEeYaAdCh Ha BCeX BAPUAHTAX 00-
PabOTOK I10YBbI Y BOAOCHETIA CUTHUKOBOTO, a CaMasi HU3Kas
OHa OblAA Y AIOLIEPHbI JKEATO.

Taroke TIPOCAEKMBAAOCH BAUSHIE PA3AMYHBIX CIIO-
COO0B OCHOBHOM 00PaOOTKM TIOYBbI HA POCT M Pa3BUTHE
HAA3EMHON MacChl M3y4aeMbIX MHOTOACTHUX TpaB. Ha
BAPUAHTAX C OTBAABHBIMU 00pabOTKAMMU TIOYBBI HaWM-
BBICIIINE TIOKa3aTeAn Obian Ha Bapuante [1TH-3-40A (h =
0,40-0,42 M) KaK HaA COAOHIIE, TAK 1 HA CBETAO-KAIITAHO-
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Coaonert CBeTAO-KallTaHOBAsI T10YBA

Puc. 1. Moneeas BCx0XKeCTb CEMAH B 3aBUCUMOCTYU OT CNoco60B 06paboTKu nouebl, %: Ml — NiOLEpPHA KenTas;
H — XXUTHAK WUPOKOKOJIOCHI; B — BONOCHEL, CUTHUKOBbI; 1 — Nbipei CU3bIN
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BOM TIoYBe. TaK, BHICOTA PACTEHUIL AIOIICPHDBI Ha COAOHIIE,
B CpeAHEM 3a TpU roaa Obiaa Ha AaHHOM BapuanTe 0,29 M,
uyro Ha 11 cMman 61,1% Bblille KOHTPOASL, @ TAKOKE HA 4 CM
nam 169% TpeBbIIaeT BAPUAHT C TAAHTaKHOM BCIIAIIKO.
[Tpn 3TOM Ha CBETAO-KAIITAHOBON IIOYBE TIOKA3aTEAN BbI-
COTBL PaCTeHU OBIAYM 3HAYMTEABHO BbIIIE, YeM Ha COAOHLIE
1 cocTaBasial B cpeaHeM 0,35-0,42 m.

Ha BapuanTax ¢ 6e30TBaAbHbBIMU 00Pa0OTKAaMI Hau-
GOoAbIIIast BBICOTA TPABOCTOSI OTMEYAaAaCh Ha BApPUAHTAX
¢ obpaborkont IT49-4,5 (h=0,25-0,27 M) U HAYrOM CO
crorikamut Cu6VIM3 (h=0,25-0,27 M), Ha KOTOPBIX BBICO-
Ta TPABOCTOSI TI0 BCeM KOMITOHEHTaM TpaBocMeceil Oblaa
3HAYMTEABHO BbIIIIe U COCTaBAsAA B cpeaHeM 0,22-0,28 u
0,21-0,26 M Ha coaontte u 0,27-0,34 u 0,28-0,33 M Ha
CBETAO-KAIIITAHOBOM T104YBe, COOTBETCTBeHHO. CaMbIM HI3-
KOPOCABIM OBIA TTACTOUIIHBIE (PUTOLICHO3 TP 00paboTKe
BAT-3,0 — 0,12-0,19 ™M nHa coaonte n 0,16-0,21 M Ha
CBETAO-KAIIITAHOBOII TI0YBE.

B ycaoBusix ocTporo seduinrta BAArU, BBICOKUX
TeMIIepaTyp BO3AyXd M IIOYBBI U HU3KOTO IIPUPOAHOTO
[IAOAOPOAUSL, BAYKHO OLICHUTb He TOABKO IIPOAYKTUBHOCTb
BO3ACABIBAEMBIX TPAB 110 HAA3EMHOI1 Macce, HO 1 AQTh OlIeH-
Ky BAVSIHISL 0OPaOOTOK ITOUBBI HA MX TTOA3EMHYIO YaCTb.

Tak, 6b1A0 yCTaHOBACHO, YTO 0OPabOTKU TIOYBHI, A B
60AbIIIel Mepe TAyOOKMe OTBaAbHBIe 0OpabOTKM, OKa3bIBa-
10T [IOAOSKUTEABHOE BAVISIHIE Ha (DOPMUPOBAHIIE KOPHEBOI
CUCTEMbI MHOTOACTHUX TPaB.

XapakTepHOil 0COOEHHOCTBIO P 3TOM Ha COAOHLIE
SIBASIETCSI IIPOTPECCUBHOE YBEAMUEHIE MACChl KOPHEN BCeX
TpaB, 1 B OCOOEHHOCTU AIOIIEPHBI KEATOI B CAOE TIOYBBI

0-0,3 M r1pu TpexbAPYCHOM BCMarke ot 1,26 T/ra Ha BTO-
poit, Ao 1,51 T/ra na Tpetuii u A0 1,72 T/ra Ha YeTBEPTHIN
TOABI >KU3HM. TakyKe BBICOKME 3HAUEHUsI OTMEUEHBI U T10
naantaxy 1,20; 1,58; 1,66 1/ra, cootsetcTBeHHO. [Tpn
5TOM Ha KOHTPOAE, C TPeTbero TOAd JKU3HU TPaB, Macca
KOPHEM AIOIIePHbI YMEHBINIAeTCsl, YTO TOBOPUT O TIPOSIBAC-
HUU IIpoLiecca aurpeccuut. Ha BapuanTtax ¢ 6e30TBaAbHBIMU
06pabOTKaMU [TOUBbI AAHHBII [10KA3aTEAb ObIA 3HAUMTEABHO
HIDKE, HO BbIABACHHbIC TEHACHIINN COXPAHSIAUCE.

Kak HarasiAHO TOKa3aHO Ha puc. 2 K 4eTBEPTOMY
TOAY JKM3HM HAaUMEHDbIIAs Macca CyXuX KOpHeH, Kak Ha
COAOHIIE, TaK U Ha CBETAO-KAIIITAHOBOW TI0YBE OTMEYaAdCh
Ha BapuaHTe ¢ 6e30TBaAbHON 06padoTroit BAT-3,0 (kon-
TPOAB). [Ipu 9TOM BapuUaHTbI C OTBAABHBIMU TAYOOKUMHU
BCIIALIKAMK I10Ka3aAW HauOOoAbLIyI0 3dPeKTUBHOCTD
OTHOCUTEABHO 0e30TBaAbHBIX 00paboTOK. B cpeanewm,
CHVDKEHIE MacChl CyXUX KOpHe#l Ha BapuaHTax Cc 0e3-
OTBAAbHBIMU 00PaOOTKAMU COCTABASIAO B 3aBUCUMOCTU
oT Bapuanra oT 11 A0 52% OTHOCHUTEABPHO BapPUAHTOB C
OTBAABHBIMU BCTIAIIIKAMU.

[TpoBeACHHDIN yueT ypOsKaiHOCTH BO3AYIIHO-CYyXOi
MacCbl MHOTOACTHUX TPaBOCMeCeil, TI0Ka3aa, uYTo pas-
AWYHBIE 00PAOOTKM TMOYBBI OKa3blBAIOT 3HAUYUTEABHOE
BAVSIHVE HA IIPOAYKTMBHOCTb Tpas. Haunboaee BbICOKast
YPO’KallHOCTh OTMeYaAach Ha BapUaHTaX C TAyOOKNMU
OTBAABHBIMU BCTIAIIKAMU, B TIEPBYIO OU€PEAb Ha TPEXbs-
PYCHOI1 BCTIaIlIKe, Kak Ha coaoHtie 0,74—1,07 1/ra, Tak 1 Ha
CBeTAO-KammTaHoBo rouBe — 1,15—1,33 1/ra. Heckoabko
HIKe YpOyKailHOCTb OblAd Ha BapuaHTe C MAAHTaKHOMN
BCIIAIIIKOM U COCTaBAsiAA Ha coaoHile 0,66—1,02 1/ra, Ha
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BesoTBaabHble 06pabOTKI CuoMIMS

Puc. 2. Macca BO3AYIWHO-CYXMX KOPHEil Ha YeTBEpTbIil FO/ XXM3HM MHOTOJIETHUX TPAB Ha coNoHLe (a) U Ha CBeTNOo-KalTaHo-
BOI noyse (6) B 3aBUCMMOCTH OT CNOCOGOB 06paboTKM NOYBLI, T/ra: M — JIOLEPHA KeNTas; B — KUTHAK LWNUPOKOKONOCHIA;
@ — BONIOCHEL, CATHUKOBDIN; [ — Nbipei CU3blit
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OtsaabHble BesoTBaabHbIe OrtBaabble BesoTBaabHbIe OtsaabHble besorsaabhble
ABYXKOMIIOHEHTHas! TpexxkomrnoneHTHas eTblpeXKOMIIOHEHTHAS

Puc. 3. YpoxalHOCTb MHOTOJIETHUX TPAB B 3aBMCMMOCTM OT 06paboOTKM NOYBbI U COCTaBa TPAaBOCMECH,
cpepHee 33 2018-2020 rr., T/ra: @ — coJsioHeL; 0 — CBETN0-KAWTAHOBAA NOYBA

CBETAO-KALITaHOBOM 11ouBe 1,12—1,29 1/ra 1 Bapbuposaaa
B 3aBUCHMOCTU OT KOMIIOHEHTHOTO COCTaBa TPAaBOCMECH
(puc. 3).

CpeAn BapuaHTOB ¢ 0€30TBAABHON BCIIAIIKON BbIAC-
A[AACh YM3eAbHAs 00pab0TKa MOYBBI, Ha KOTOPOM YpOsKail-
HOCTb TpaBocMeceil coctasasiaa 0,60—0,67 1/ra Ha COAOHIIe
n 0,67-0,74 T/ra HA CBETAO-KAIITAHOBOW TI0YBeE.

Takum o6pazoM, ypoKallHOCTb TPaBOCMeCeil Ha
BapUaHTe C TPEXbSPYCHON BCHAIIKON Oblaad B TPU Pasa
6oAbIIIe, YeM Ha 1IeAMHHOM IIPUPOAHOM TpaBocToe U B 1,9
pasa, yem 1o oOBbIYHOW OTBAABHOW BCHalke. [1pu sToM,
C YBEAWYECHMEM KOAMYECTBA KOMIIOHEHTOB TPaBOCMECH,
YPOYKalTHOCTb TIOBBIIIAAACE.

Taxcke OTMEUEHO, UTO YPOYKAHOCTb MHOTOACTHUX
TPaB Ha COAOHIIE, 0OPAOOTAHHOM TPEXbAPYCHBIM TTAYTOM,
He yCTyTlaAa TAKOBOI Ha CBETAO-KAIIITAHOBOM IIOYBE I10CAL
Bcramky ee mayrom ITH-4,35, To eCTb TIPOAYKTUBHOCTD
COAOHIIA MTOAHMUMAAACh AO YPOBHS 30HAABHOU CBETAO-
KaIITaHOBOM TIOYBbI, 0OPaOOTAHHOW TI0 TPAAUIIMOHHON
TEXHOAOT .

BrIBOABI

Ha ocrnoBe poBeAeHHOTO 13y4eHus OBIAO YCTAHOBAE-
HO, ITO Pa3AUHbIe 0OpaOOTKY TIOYBLI OKA3bIBAIOT BAVSTHIIC
Ha TIOAEBYIO BCXOKECTb, POCT U Pa3BUTHE BereTaTUBHON
MaCCBI MHOTOACTHIX TPaB, MACCY BO3AYIITHO-CYXIX KOPHeT
U ypOsKanHOCTb. [Tpu 5TOM HanGoabImil 3(hpeKT OTMedaA-
Cs1 Ha TAYOOKUX OTBAABHBIX BCIIAIIKAX, OCOOCHHO TPEXbsl-
pycuoit [TTH-3-40A (h = 0,40-0,42 M) Ha KOTOPOIL ObIAG
AOCTUTHYTA: BbICOKAsI TIOAEBASI BCXOXKECTh TPaB (AIOTIePHBI
— 51,3% na coaontie n 81,3% Ha CBeTAO-KAIITAHOBOIL
mouse, KUTHAKA — 59,0 1 81,5%, BoaocHenna — 82,7 u
96,0%, eipest — 69,1 1 84,6%, COOTBETCTBEHHO); BHICOTA
Tpasoctost ot 0,29-0,37 M Ha coaonue A0 0,35-0,42 M Ha
CBETAO-KAIITAHOBOM TIOUBE; HANOOABITIAS MACCA BOSAYIITHO-
CYXMX KOPHEH OT 4,25 T/Ta B TIPSIMOM ACHCTBIM AO 6,19 T/
Ta Ha 4-11 TOA SKU3HU TPaB Ha COAOHIIe 1 5,13 u 8,14 1/ra,
COOTBETCTBEHHO HA CBETAO-KAIITAHOBOII TIOUBE; YPOyKali-
HOCTb BO3AYITHO-CYXOI MAacChl U3y9IdeMbIX TpaBOCMecel
ot 0,74 a0 1,07 1/ra Ha coaoHlle n ot 1,15 Ao 1,33 1/ra
Ha CBETAO-KAIITAaHOBOW TIOYBE.
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PRODUCTIVITY OF PERENNIAL GRASS MIXTURES DEPENDING
ON TILLAGE METHOD UNDER FUNDAMENTAL IMPROVEMENT
OF NATURAL PASTURES IN THE REPUBLIC OF KALMYKIA

Heavily degraded natural pastures are the main problem in southern Russia. Formed in uncontrolled grazing,
they have lost plant species diversity under the influence of natural and anthropogenic factors, and turned
into deserts. Therefore, the problem of restoring natural pastures is relevant. The experiment on studying
the productivity of perennial multi—-component grass mixtures with different methods of soil cultivation was

performed according to generally accepted methods in the Yashalta region, the Republic of Kalmykia, in 2018-
2020. The results of the study showed that the optimal parameters for seedlings of perennial grasses were
created in variants with deep moldboard plowing. The highest germination rate in alfalfa and Siberian wildrye grass
on salterns (571.3% and 82.7%, respectively] and light chestnut soils (81.3% and 96.0%, respectively]
was obtained in the variant with three—level plowing at depth of 0.40-0.42 m. After chisel plowing, germination
rate ranged from 42.0% in alfalfa to 73.3% in Siberian wildrye grass on salterns and from 65.7% to 87.3%
on light chestnut soils. Influence of sail tillage on growth and development of shoot mass of perennial grasses was
also noted. Thus, the height of alfalfa plants grown on salterns was the highest in the variant with deep moldboard
plowing and exceeded the control values by 61.1% on average for three years. Tillage had a positive effect on
root mass of all grasses, and in particular alfalfa. The highest yield of air—dry weight was observed in the four—
component grass mixture after three—level plowing: 1.07 t/ha on salterns, and 1.33 t/ha on light chestnut soils.

Key words: perennial grasses, grass mixture, field germination, productivity, soil cultivation.
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@du3nyeckmne cBoONCTBa NOYB B 3aBUCUMOCTH
OT pa3JindHbIX crnocoboB OoCHOBHON 06paboTku

npu KopeHHomMm ynyY4weHNn ecTteCTBeHHbIX nacrébunwy
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Jeepadayus 3emens He nepecmaem 6bimb cepbe3Holi 3KoM02UYecKol U CoOyLUanbHO-3KOHOMUYecKol npobaemoli 0n: 8Bce2o Mupa.
B Pecnybnuke Kanmpixus u3-3a cunbHol nepezpy3ku )UB0MHbIMU UOem CUbHOE CHUXeEHUe NPOOYKMUBHOCMU ecmecmBeHHbIX
nacméuwy, Ymo npusodUm K 0nyCMbIHUBAHUI 02POMHbIX meppumopuli u ux degaayuu. Ocmarosums OaHHble NPOUECCh! BO3IMOXKHO
MOJIbKO Nymem paduKanbHbIx U3MeHeHull, Komopble O0MKHbI BKIIOYAMb He MOJIbKO CHUKeHUe XUBOMHO0B00YecKol Hazpy3Ku,
HO U npueMbl KOPEHH020 y/y4lieHus ¢ 06pabomKamu noYysbl U NocesoM Haubosaee a0anmupoBaHHbIx mpas. [losessie onbimsi
N0 u3y4eHuto cnocobo8 0cHOBHOLU 06pabomKu CBEMJIO-KALMAHOBbLIX 8 KOMNJIEKCe C CONMOHYAMU NOY8 NPU KOPEHHOM y/ly4lieHuu
npupodHsix nacméuw, nposoduuck 8 AwanrmuHckom paiioHe Pecnybnuxu Kanmeikus 8 2017-2020 22. Llensto onsima A81510Ch
u3yyeHue gusuyeckux caolicms NoYssl N0 BAUAHUEM PA3IUYHbLIX CNOCO6OB 06paGOMKU NOYBLI NPU KOPEHHOM Y1yyLeHUU
CBEM/IO-KAWMAHOBbLIX 8 KOMNJIEKCe C COOHYAMU noYs. B pesynsmame nposedeHH020 U3ydyeHus (usuyeckux caolicms no4s 6b110
YCmaHoB8eHo, Ymo Haubosiee 3PhekmuBHbIM CnOCOO0M 0O6paAbOMKU NPU KOPEHHOM yy4YleHUU ABAemcs mpexbApyCcHas
scnawka — [MTH-3-40A Ha enybuny 0,40-0,42 m. Ha OaHHom Bapuaxme, Kak 8 npamom Oelicmsuu, mak u 8 nociedelicmsuu Ha 4-U
200 JKU3HU MHO20/1emHUX mpas, 8 cioe no4ssl 0-0,20 M cHUx)anacs n1omHocms 00 1,41-1,50 2/cm3 u nosbiwanace 00 onmMuManbHo20
YPOBHA nopo3Hocms. bauskue senuduHsi 6bi1u noayyers! u no naaumaxy (MMH-50 (h=0,40-0,42 m)). Bapuanmsi ¢ ocHosHOU
06pabomkoli 6e30mBanbHbIMU OPYOUSMU He OblU MAaK 3hekmuBHbI, NPU 3MOM HAUBOAbWUL NOSOXUMENbHBbIU 3¢pexm
ommeyasncs npu yusensHoli o6pabomke — [14-4,5 Ha enybuHy 0,25-0,27 M.

KnioyeBble cnosa: MHOroneTHue TpaBbl, TPABOCMECh, NOJIEBAA BCXOXECTb, ypO)KaVlHOCTb, o6pa60TKa noys.

BBeaenue

Aerpasanys MOYBbl — 3TO IIPOILECC, CHIDKAOMNNT
KOAMYECTBEHHO MAM KaueCTBEHHO, TEKYIIyIO MAU TIOTEeH-
LIMAABHYIO CTIOCOOHOCTD TIOYBBI IIPOU3BOAUTH TOBAPHI AT
ycayru. TToa aerpasanivieil ouBbl TIOAPA3yMeBAeTC YXYA-
IIeHVe ee TIPOAYKTUBHOCTU U ToTeHImaaa [7, 9, 11, 12].

B nauboabliiell Mepe ACTPAAALINU IIOABEPIKEHDBL 3a-
CYIIAWBBIE TEPPUTOPUM, KOTOPBIMU B HACTOSIIEe BPeMs
3aHATO 6oree 40% cymu, 4TO O3HAYAET MOCTETICHHYIO
[IOTEPIO X MTPOAYKTUBHOCTU 1 9KOCUCTEMHOTO (PYHKIIN-
OHMPOBAHUA. DTO B KOHEUYHOM UTOTEe, MOJKET IIPUBECTU K
OTYCTBIHUBAHUIO, SIBASIIOIIETOCS CAMOM TsKeAO! PopmMOoit
Aerpasatinu zeman [8].

Ha nousax Pecny6anku KaAaMBIKMSA MAET TIpoO-
TPeCCUBHOE CHIDKCHME ITPOAYKTUBHOCTU €CTeCTBeHHDIX
TIacTOMI 13-32 MHOTOAETHEW TIePerpPy3KM JKUBOTHBIMH,
HEPaLNOHAABHOTO WCIIOAB30BAHUS 3¢€MEAb U OTCYTCTBUIS
Mep TI0 BOCCTAHOBACHMIO. Ha 3TUX TeppUTOPUAX AIOAU
CO3AAAN TIEPBYIO B EBpOTIe aHTPOIOTeHHYIO TIyCThIHIO [1,
3,4, 10, 13].

B nacTosIee BpeMs, AaKe YMEHBIIIEHUE TIOTOAOBbS
SKUBOTHBIX HE CMOJKeT KAPAMHAABHO U3MEHUTH CAOKUB-
HIyIOCS CUTYAIINIO, TAK KAK 33 AOATHE TOABI SKCIIAyaTallun
Ha AQHHBIX TePPUTOPUSAX OCTAAMCH B OCHOBHOM IIAOXO
TI0eAAeMBIe U SIAOBUTBIE BUABL TPaB. AASL PeIlleHUs CAO-
SKUBIIICTICS CUTYAIIUN HEOOXOAUMBI PAAUKAAbHBIE MEpBI
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TIOBBIIIEHNS TTAOAOPOAMSL TIOUBbI 1 YAYYIIIEHUsI BUAOBOTO
COCTaBa MACTOUIIHBIX KyABTYP, KOTOPBIMU MOTYT CTaTh
MPUEMbI KOPEHHOTO YAYUIIeHUsI BKAIOUYAIOLIE 00PaOOTKM
TIOUBbI U TIOCEB AAATITUPOBAHHBIX AASL YCAOBUII MICCACAYe-
MOT TepPUTOPUN MHOTOAETHUX TpaB [6]. ToApKO BHOBB
CO3AQHHBIT TACTOMIITHBII KOMIIAEKC CMOYKET 00eCTIeunBaTh
JKUBOTHBIX KOPMOM 1 BBITIOAHSIT (PYHKIINIO BOCITPOU3BOA-
CTBA 9KOAOTUYECKU 3A0POBOI CPEABL.

LleAbIO MICCAGAOBAHUSL SIBASIAOCH M3yueHVe (Pu3MHe-
CKHMX CBOICTB TIOYBbI T10A BAVSIHEM PA3ANYHBIX CIIOCOO0B
00paOOTKM TIOUBbLI MIPU KOPEHHOM YAYUIICHUN CBETAO-
KAIlITAHOBBLIX B KOMIIACKCE C COAOHIIAMU TI0YB.

MaTepuaA 1 METOADBI UCCACAOBAHUS

[ToAeBbIe OTBITHI MO M3YYEHMIO CIIOCOOOB OCHOB-
HOU 00pabOTKU CBETAO-KAIITAHOBBIX I10YB IIPU KOpeH-
HOM YAYYIIEHUN TTPUPOAHBIX MACTOUII TIPOBOAUAUCH B
SmaaTtrHCKOM paintone Pecrybamkn Kaambikns B 2017-
2020 rT.

[TOBTOPHOCTD OTIBITA TPEXKPATHASL, TIAOIIIAAD ACASTHOK
— 500 ™, yuerHas maomaab — 25 Mm% B ombite Oblan
CAEAYIOIIME BAPUAHTEL 0OPa00TOK I1OYBBL.

OTBaabHBIE 00PAOOTKH:

1) TTH-4-35, h = 0,20-0,22 M — ROHTPOAD,

2) [ITH-3-40A, h = 0,40-0,42 m,

3) IIMH-50, h = 0,40-0,42 M.

besorBaabHbIE 0OPAOOTKU:
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1) BAT-3,0 (h = 0,15-0,20 M) — KOHTPOAb,

2) KII-2-150 (h = 0,25-0,27 ™),

3) 1T4-4,5 (h = 0,25-0,27 m),

4) CubMIMD (h = 0,25-0,27 m).

B ombite oripeaeasiau caeAytomne GpuU3nuecKue CBOU-
CTBA IIOYB. TBEPAOCTb II0YBBI — TBEPAOMEPOM PeBsikiHa,
IIAOTHOCTb M IOPO3HOCTD 1104Bbl 110 H. V. Kauunckomy,
TABIOMCTOCTD TIOBEPXHOCTI KBAAPaTHO METPOBOM paMKOM
12, 5].

[TouBbl cTarMoHapa OBIAM TUITMYHBIMU AASL ICCACAY-
€MOM TepPUTOPUM C YUaCTUEM TISITEH COAOHIIOB, TAABHBIM
00pa3oM, CpeAHNX 1 MeAKUX. CoAeprKaHre B CBeTAO-Kalll-
TAHOBOW II0YBE PZO5 B caoe 1touBbl 0-0,20 M — 2,7 Ha
coaonue — 1,63 mr/100 1, K,O — 40,1 mr/100 T 1ousbr.
Koangectso rymyca B caoe rousbt 00,40 M — 1,45-1,70%
(cBetao-kamTanosas rousa) u 1,40-1,67% (coaonerr).

CpeAHeTOAOBOE KOAUYECTBO OCAAKOB Ha TEPPUTOPUN
Kaampikun KoaebaeTcst B uHTepBaae 315-396 Mm, 13 Ko-
TOpbIX OoAbIIas 110A0BUHA (200—247 MM) IIPUXOAUTCS HA
TIEPUOA C BBICOKOIL SHEPIUEH MHCOASLIMU. AAsL ICCACAYEMOT
30HBI XapaKTepHO (POPMUPOBAHIE 3AIIACOB BAATY B TI04BE
3a CUeT OCEHHe-3UMHIX 11 PaHHEBeCEHHUX OCAAKOB U Ha-
Anuane Ae(pUINTA BAATU B ACTHUIL TIEPUOA.

Pe3yabraTsl nccaeAoBaHUsA
" UX 00Cy’KACHHE

[TpoBeAeHHbIE NCCAEAOBAHMSI TOKA3aAH, YTO CIIOCOOBI
OCHOBHO1 00paOO0TKM OKa3bIBAIOT CYIIeCTBEHHOE BAUSHIE
Ha QU3NUeCcKUe CBOIICTBA BEPXHETO CAOsI TIOUBBL. TaK, I0-
cAe 3510A€BOM BCHAIIKM IIPUPOAHOTO NMACTOMINA C HEABIO
KOPEHHOI'O €r0 YAy4llleHWsl, HauOOAbIIAsl MIAOIIAAL TIOA
TABIOaMM OblAQ HA BAPUAHTAaX C OTBAABHBIMU 00Pa0OTKaMI
Ha TPeXbAPYCHON 1 IAAHTKHOM Benarkax — 8910-9350
cm?/m? Ha coaontie u 7240-7400 cm?/M* Ha CBeTAO-Kalll-
TaHOBOI1 TIOYBe.

ITpu ocHOBHOI 06pabOTKe 6€30TBAABHBIMI OPYAUSIMI
TIOBEPXHOCTD TIOUBBI Oblaa Ooaee TAbIOMCTON. Hamboanb-
II1asl TIAOIIAAb TIOA TABIOAMU HAa COAOHIIAX OTMEYaAach
Ha BapWaHTe C MAOCKOpesHO! o6padotron KIII-2-150
(h=0,25-0,27 Mm) — 9980 cm?/M? Ha coaonmax u 8350 cm?/
M’ Ha CBETAO-KAIIITAHOBBIX T10YBAX.

Oco6bli1 nHTEpeC MPU KOPEHHOM YAYUIICHUN TIPU-
POAHBIX TTACTOUII IIPEACTABAsIET BAMSHME M3y4daeMblX
C110c060B 00PAOOTKM Ha TBEPAOCTD TIOYBHI U €€ U3MEHEHMs
B IIPOLIECCe JKU3HEACATEABHOCTI MHOTOACTHIX TPaB. JTO
00yCAOBACHO TIAOTHOM YTIaKOBKOM YaCTUIl CBETAO-KalIITa-
HOBO B KOMIIAEKCE C COAOHIIAMMU T10YBbI, YTO CYIIIeCTBEHHO
BAMSIET Ha BOAHO-BO3AYIIIHBII PeKUM U PACIIPOCTpaHeHne
KOPHEBOI1 CICTEMbl MHOTOACTHUX TPaB.

Bria0 yCTaHOBAEHO, 4TO MPU TAYOOKMX OTBAAbHBIX
06paboTKax, 1 IIPEKAE BCETO, Ha TPEXbsPYCHOIL, TBEPAOCTD
TI0YBbI B TIPSIMOM ACHICTBUM 1 TIOCAEACHICTBUM OKa3aAach
HaMMEHbIIIeN, KaK Ha COAOHILIE, TaK 1 Ha CBETAO-KaIITaHO-
BOTI 1104BE (PUCYHOK).
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B oTAnYMe OT TAyOOKIX OTBAABHBIX 00PabOTOK TBEP-
AOCTb MICCAEAYEMBIX CAOEB COAOHIIA 11 CBETAO-KAIITaHOBBIX
T10YB B ITPSIMOM ACHICTBUM U TIOCACACTICTBUN 6€30TBAABHBIX
006paboTOK ObIAA CyLIeCTBEHHO OoablIel. [Tpu o6paboTke
AVICKOBBIM AYIIMABHUKOM OHA BOOOIE MaAO OTAUYAAACH
OT aHAAOTMYHBIX CAOEB Ha IIEAMHHOM YYacTKe, TA€ IITOK
TIAOTHOMEpPA C OOABIIVM YCUAUEM BAABAMBAACS B IIOYBY.
Havmenbliell TBepAOCTb MOYBbL OblAd IIOCAE 0OPaOOTKM
YM3EABHBIM TIAYTOM M TIAYTOM €O cToikamu CnblMO,
HO 3HAYMTEABHO OOABIIIEH, YeM T10 OTBAABHBIM BCIIAIIIKAM
(em. pucyHox).

Y4UTbIBAsl 3HAYUTEABHOE BAUSHUE TBEPAOCTU II0-
UBBI Ha YCAOBMSI POCTA M PA3BUTUSL KOPHEBBIX CUCTEM
MHOTOACTHUX TPAB CACAYET [TOAYEPKHYTb, YTO, HECMOTPSI
Ha BBICOKME SHEPreTUYeCKUe 3aTPaThl IIPU IIPOBEACHUN
TPEXbSIPYCHOI U IAAHTAKHOU BCIIAIIEK, MEXaHUYECKIe
CBOWICTBA IIOYBbI HA 3TUX BAPMAHTAX B OOABILEH Mepe
OTBEYAIOT OMOAOTUYECKIM TPeOOBAHUAM BO3ACABIBAEMBIX
KYABTYP.

CyliecTBeHHOE BAUSHME OKa3bIBAAU M3ydaeMble
CTI0COObI OCHOBHOM 06paOOTKM Ha TTIAOTHOCTb 1, COOTBET-
CTBEHHO, Ha TIOPO3HOCTD MIOUBbI, KOTOPBIMU OIIPEACASIIOTCSL
TaKue BKHbIE YCAOBUS IIPOM3PACTAHIS PACTEHUI KaK BO3-
AYXOEMKOCTb KOPHEOOUTAEMOTO CAOST, BOAOYACPIKUBAIOLIIAST
CTIOCOOHOCTD 1 BOAOTIPOHUIIAeMOCTD. Hat nccaeAopanmst
9TUX CBOWICTB B IPSIMOM ACTICTBUU 1 TIOCACACTICTBUM pas-
AMYHBIX 00pabOTOK TIOKA3aAW 3HAYMTEABHOE TTPEeUMYyIIie-
CTBO TAYOOKMX OTBAABHBIX 0OpabOTOK.

B oTamume oT BapuaHTa ¢ OOBIYHOM OTBAALHON
BCIIAIIKOM, TTIAOTHOCTD TIOCEBHOTO CA0st T104BbI (0—0,1 M)
B IIPSIMOM A€VCTBUU TPEXbSPYCHOM BCHAIIKU MMeAd
OITUMAABHBIN ypOBeHb Ha coAoHue — 1,17 r/em’ (tipm
BEANUHE IAOTHOCTH TBEPAOT pas3bl 1OUBbL — 2,56 T/cM?),
4 HAa 30HAABHOI CBETAO-KAILTAHOBOM 1ouse — 1,14 r/cm’.
bamskue 11okazareAr OTMEYAAUCH 110 MAAHTaKYy — 1,2 1
1,17 rv/em?, npu naotHocTH Ha tteaute 1,41-1,38 r/em?.
B mporiecce K1U3HEACSTEABHOCTH MHOTOACTHUX TPaB Ha
YETBEPTBII FOA JKU3HU IIAOTHOCTD TIOUBBL T10 TPEX bSIPYCHOM
BCIIAIIKe T10BbIaAack B caoe 0-0,3 m a0 1,22—1,32 r/em’®
Ha coaoHe n 1,17-1,32 r/cM® Ha CBETAO-KALITAHOBOIL
noyse. B 6oaee TAYyOOKIX CAOSIX OHA TIOA BAWSIHMEM pac-
KAaABIBAIOIIETO ACTICTBISL KOPHEBOII CCTEMbl MHOTOACTHIX
TpaB MeAa MeHbIIINe 3HAYCHNUS, YeM B IIPSIMOM ACTICTBUN.
baAM3KMe 3aKOHOMEPHOCTY IMEAY MECTO U T10 TIAHTSKHOM
BCIIAIIIKe.

ITopo3HOCTD Ha TPEXbSAPYCHOI BCIAIIKe ObIAA ONITU-
maabHOM (60aee 50%) toapko B caoe 0-0,1 M B mpsiMmom
AercTBUN. [TOAOSKUTEABHOE BAVSIHIIE TIAAHTASKHON BCTIATII-
K1 0TMe4aAoch B caoe 0—0,2 M B TIPSIMOM ACTICTBUM U B
caoe 0-0,10 M B TI0CAEACTICTBUU.

BeanvrHa MAOTHOCTHM HA BapWaHTe C OOBIYHON OT-
BaAbHOM BCTAIIKOM Ha rayorHy 0,20-0,22 M 110 BceM CAOSIM
6blAa BbIIIE, YeM HA OCTAABHBIX BapUaHTax. MeHblliee ee
BAVSIHUE TTPOSIBASIAOCH M HA TTIOPO3HOCTU.
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ConpoTuBneHne conoHua (a) v CBeTNO-KaWTaHOBOM NOYBbI (6) CAABAMBAHMIO B 33aBUCMMOCTHM OT BAPMAHTOB OMbITa, Kr/cMm2:
m—0-0,1mM;m—0,1-0,2m;0—0,2-0,3 M

Ha BapuanTax ¢ 06pab0TKOI 6€30TBAABHBIMIL OPYAU-
SAIMU TIAOTHOCTD TIOYBBI U TIOPO3HOCTD ObIAA CYIIeCTBEHHO
OOADIIIeI1, 110 CPABHEHUIO C OTBAABHBIMU 0OPaOOTKAMMU.
ITpu sTom, ncnoarzosanue BAT-3,0 B KadecTBe opyAus
OCHOBHOI1 00paOOTKM TOYBbI IIPY KOPEHHOM YAYUIIEHUN
TIPUPOAHBIX TACTOUII MAAO U3MEHSAAO TIAOTHOCTD TIOUBBI 1
€e TIOPO3HOCTD, KaK B IIPSIMOM ACVICTBUU, TAK U B TIOCACACTI-

Ne4 2021 Teopernueckue u npuknagHbie npoénemsi AMK

ctBu. Tak, mocae 06paboTku neanssl bAT-3,0 maoTHOCTD
caost 0-0,1 M coctasasiaa 1,37 r/cm?, a Ha YeTBEpPTHIIL TOA
JKU3HI MHOTOAeTHIX TPaB — 1,34 r/cm’. Maao nsMeHMANCH
1 TAyO3KeAEIKaILe CAOUL.

He Aocturaaach onTMMaAbHAs MAOTHOCTDb IIOYUBBIL
1 Ha BapuaHTe C ITAOCKOpe3HOWl oOpaboTkoil. B caoe
0-0,1 M oHa COCTaBAsIAA B IIPAMOM AEMICTBUY HA COAOHLIE
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1,34 r/cM?, HA cBeTAO-KalITaHOBOM mouse 1,29 r/cm® u
CHIDKASICh B TIOCACACUCTBUN (4-I1 TOA JKU3HU TPaB) AO
1,31 r/cm® Ha coaonile u 1,26 r/cM® Ha CBeTAO-KaIlITa-
HOBOW TIOYBE, YTO 3HAYUTEABHO BBIIE OIITUMAABHOTO
ypoBHs. He AocTuraaa onTuMaAbHBIX 3HAYEHUN HIPU
[IAOCKOPE3HOI 00paboTKe U MOPO3HOCTh. B mpsmom
AEVICTBUU U TIOCAEAEVICTBUU OHA Obiaa Menblie 50% 110
BCEMY IIOAYMETPOBOMY CAOQIO.

BoiBoABI

Ha ocHoBaHUM ITPOBEAGHHOTO MCCAEAOBAHMs yCTa-
HOBACHO, YTO HanboaAee paAMKaAbHOE M3MeHeHNe HeOAa-
TOIPUATHBIX CBOCTB MCCACAYEMON IIOUBBI AOCTUTAETCS

TIPSIMOM ACVICTBUM U TIOCACACTICTBUN TI0 TPEXbSPYCHOMN
BCIIAIIIKEe CHIKAAACH TIAOTHOCTD B cA0e 1104BbI 0—0,2 M co-
AoH1a A0 1,17-1,19 r/cM?, cBeTAO-KAIIITAHOBO TIOYBbI AO
1,14-1,17 r/em® npu maoTHOCTH Ha eante — 1,41-1,50
r/cm?. TIOpO3HOCTD OBBIIIAAACH AO OIITMAABHOTO YPOBHSI
(50% wu BbIIIE), 3HAYNTEABHO YMEHBIIAAOCH COIIPOTUB-
A€HIe TIOUBbI CAABAMBAHUIO. BAM3KIE BeAUYNHBI OBIAL
TIOAYYEHBI U 110 [TAQHTAKY.

[Ipu ocHOBHOI 00Pa0OTKe 6€30TBAAbHBIMU OPYAU-
SIMI HAMOOABIINE TIOAOKUTEABHBIN 3(DPEKT OTMeuancs
[IPY YM3eAbHON 00paboTKe. OAHAKO, IIOAYYEHHBIE 3AECh
PE3YABTATHl CYILIECTBEHHO YCTYIAAU TPEXbSIPYCHON
BCTIAIIIKE.

WCTIOABb30BAHKEM TPEXbsPYCHOM BCHAMKU. [Ipu 3TOM B
AutepaTypa
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—Ne 2. - C. 28-38.
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PHYSICAL PROPERTIES OF SOILS DEPENDING ON TILLAGE METHOD
UNDER FUNDAMENTAL IMPROVEMENT OF NATURAL PASTURES

Land degradation continues to be a serious environmental and socio—economic problem for the entire world.
In the Republic of Kalmykia, a large number of livestock resulted in a sharp decrease in productivity of natural
pastures, leading to desertification of vast territories and their deflation. Only radical changes could stop these
processes; they include not only animal reduction, but also soil cultivation and sowing of the most adapted grasses.
Field experiments were carried out in the Yashalta region of the Republic of Kalmykia in 2017-2020. Methods
of the main tillage of light chestnut soils with salterns under fundamental improvement of natural pastures were
studied. The purpose of the research was to study physical properties of the soil under different methods of soil
cultivation under fundamental improving light chestnut soils in combination with salterns. The study showed that
the most effective method of cultivation under fundamental improvement is three—level plowing to a depth of
0.40-0.42 m. In this variant, the soil density decreased to 1.41-1.50 g/cm?in O-0.20 m layer and soil porosity
increased. Similar values were obtained for the deep ploughing (0.40-0.42 m). The variants with the main tillage
with moldboard tools were not so effective, while the greatest positive effect was observed after chisel ploughing
to adepth of 0.25-0.27 m.

Key words: tillage, natural pastures, density, porosity, lumpiness, strength.

MpaBuna ocpopmneHuna ctaten

CraTbu NIPUHUMAIOTCS HA PYCCKOM M aHTAUICKOM SI3bIKAX.

Marepuaabl AAsL IyOAUKAIIMH TIPEACTABASIIOTCS B BUAe dariaa B popmare Microsoft Word for Windows ¢ pacumpenuem
.doc man .docx.

CTaThsl 1 aHHOTAIMSI AOAJKHBI OBITh HATIMCAHBI XOPOIIKMM AUTEPATYPHBIM S3bIKOM. B Heil He AOAJKHBI COACPIKATHCSI Gasuc-
Hble, 00LIEN3BECTHBIE, CBEACHHS 110 MPO(QUABHON HayYHO! TeMaTuKe. IIpH MCIOAB30BAaHUU €AVHUII H3MEPEHUsI HEOOXOAUMO
MIPHACPIKUBATHCS MEKAYHAPOAHOH cucteMbl eannnn CH.

Ay6AupOBaHUE AAHHBIX B TEKCTE, TAOAUIAX U PUCYHKAX HEAOIYCTHMO.

PekoMeHAyeMblIil 06beM cTaTeil — 0T 6 A0 16 crpanun ¢popmarta A4 B peaakrope Microsoft Office Word, mpudt «Times
New Roman», kerab 14, uatepsaa 1,5, a63amusiit otcTyn — 1 cM, Bce OAst — 2 ¢M. BblpaBHIBaHMe TEKCTa CTAThU IO INHPUHE.

Ipaduueckas ungopmanns AoAKHA ObITh YepHO-Oeaont (3a uckawoveruem ¢ororpadumit). [padpukn, AnarpamMmsl, Cxemsl 1
AP. PEKOMEHAyeTCsi IpeAcTaBasTh B (paiiaax ¢popmara TIFE Adobe Illustrator, Photoshop, Visio (3a uckalouennem Auarpamm,
BhinoAHeHHbIX B Microsoft Office). PucyHku AOAKHBI GBITh YeTKIMHU U BBIIOAHATHCsL HA GeAoM ¢oHe. KayKABI PUCYHOK AOAJKEH
ObITh CHA0KeH MOAPUCYHOYHOM MOATHCBIO. Ocu rpa)KOB AOAKHBI UMETb HOATIUCH 0€3 COKpAIeHIA. DAEMEHTbI CXeM, YePTerKei
7 AP. AOAYKHBI IMeTb TIOAIIFICH MAY 0003HAYeHIs1, PacipoBKa KOTOPBIX AOAJKHA COACPIKATHCS B IOAPHCYHOYHOM TIOATIUCHL.

TaGausl BeimoaHsIOTCSE B popMatax Microsoft Word nam Excel. Kaxkaast cTpoka TabAnIbl A0OAYKHA 0(OPMASITHCSI IMEHHO
KaK OTA€AbHasi CTPOKA. PazaeAeHHe CTPOK U CTOAGIIOB TaOAMIIBI C TIOMOIIBIO 3HAKOB «TIPOGeA», «Enter» He AOTIyCKaeTcs.

®opmyasl. IIpoctsie popmyabl peKoMeHAyeTcs: BbIOAHATh B Microsoft Word, Goaee caoskubie — B Peaakrope ¢opmya
Microsoft Equation Editor nan anaaoruasom peaaxrope. Bee Bxoasue B popMyAy nmapamMeTpbl AOAKHBI GbITb paciingpoBaHsL.
PacumpoBKy NPHBOASIT OAMH Pa3, KOTAQ IApaMeTP BCTPevaeTcs BiepBbie. BeimoaHeHne (pOPMyA B BHAC PHCYHKOB He AOTIYCKAeTCSL.

CImcok AUTepaTyphl AOAJKEH ObITh He MeHee 6 mcTouHNKOB. CCHIAKM HAa Pa6OTHI aBTOPOB AOAJKHBI 3aHUMATh He Goaee
50% cnucka autepatypst. Odopmasiercst crporo mo FOCT P 7.0.5-2008, BripaBHUBaHME TIO IIHPHHE.

TToMHMO CHIMCKA AUTEPATYPBhI, IPUBOAUTCS TAKIKe TPAHCAUTEPUPOBAHHBIN CIIICOK AUTEPATYPhI Ha KHPHAAHUIIE U TIEPEBOA
Ha3BaHUs MyOANKALMY HA aHTAUNCKHIL.

TMocae cnivcKa AUTEPATYPBI U €€ TPAHCAUTEPUPOBAHHOTO CIUCKA HEOOXOAUMO BCTABUTH IIEPEBOA HAd aHTAUNICKUI S3bIK Ha-
3BaHMS CTAaThU, (PAMUANY U HHHUIHAABL aBTOPA(OB), CBEACHMHsI O HUX, HA3BaHHe MeCTa PaGoThl/yue6bl, aHHOTAINA U KAIOYEBBIX
CAOB. AASI AHTAOSI3BIYHBIX CTATEH ACAAETCSI IIEPEBOA HA PYCCKU SI3BIK.
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YpoixxailHocTb nyka pen4aroro B YCJ/I0BUSIX
cBetTyio-KawrTaHoBbix no4ys HumwxHero MNMoBomxba
B 3aBUCUMOCTUN OT BHOCUMbIX Y[06peHni

YAK 635.25:631.811
DOI: 10.32935/2221-7312-2021-50-4-18-21

H. A. 3anuyesa (k.c.—x.H.), 1. N. Knumoga,

E. B. lumenésa, A. C. Obskos, C. B. 3aiiueB

[Npukacnuickui arpapHbiv ghefepanbHbiv HayYHbiv LeHTp PAH

rexham@rambler.ru

[Mpu 8030es1bIBAHUU IYKA PENYAMO20, KAK U 60/IbWUHCMBA 0BOWHBIX KY/IbMYp, HAUGOIee nepcneKmusHbIM ABAAEMCA KanenbHoe
opouweHue, cnocobcmsytoujee 3KOHOMUYHOMY UCNONb30BAHUI NONUBHOU BOObI 8 COYEMAHUU C BO3MOXHOCMbIO N0OAYU PACMBOPEHHbIX
MUHepanbHeix y0obpeHul 8 npuKopHesyto 30Hy pacmeHud. Onbim 3aknadbisancs 8 2020-2021 22. Ha ONbIMHOM yyacmke
lpukacnulickoeo azpapHo2o edepansHozo Hay4Ho20 ueHmpa PAH ¢ yenbio usydeHus 8AUAHUA hepmuzayuu 1yKa pendyamozo
PA3IUYHBIMU KAUTHBIMU MUHEPAbHbIMU YOOBPEHUAMU 8 YC/IOBUAX KANENbHO20 OPOWEHUS HA CBeMI0-KAWMAHOBbLIX NOYBAX.

B pesynbmame ycmaHo8/1€HO NON0XUMENbHOE BAUAHUE HA POCMOBbIe NPOUeCcCh BHECeHUSA KAUA XI0PUCMO20, CybGama Kanus,

a makxe Kanuesol cenumpbl cnocobcmsyLUx popMupos8aHU HauboIbwe20 Koaudecmaa nucmoes 10,4-10,9 wm.,
ux Haubonbuiel 0nuHbl 48,3-52,7 cm u maccel 72,5-82,7 2. Ouenka 6uomempuu nykosuy eubpuda Maxac F, no3sonuna ycmaxosums,
ymo Haubonbwuli duamemp — 7,1 cM uMesu JIYKOBUYbI HA BAPUAGHMAX C BHeCeHUeM CyNb(ama Kaaus, KaK 8 4ucmom sude, max
u 8 cMecu ¢ Kanuem xaopucmesim. [lo macce nyKosuY, BbIOENAUCH BAPUAHMbI C BHECEHUEM Kanuesol cenumpsl — 277,1 2 u cosMecmHo
BHeCeHUS KanUs XA0pucmoeo ¢ cybgamom kanus — 275,4 2. Haubonee sbicokue nokasamenu buono2uyeckoll ypoxaiiHocmu
nosyyeHbl Ha BApUAHME COBMECMHO20 BHECEHUA KANUS X10pucmozo u cynbpama kanus — 80,9 m/2a. TosapHocmb ypoxas
Ha yposHe 96% OblNa HA BAPUAHMAX C BHECEHUEM Cy/b(ama Kanus cO8BMeCmHO ¢ Kaauem XaopucmsiM. [lposedeHHsii
KOppenAyUOHHbI( GHANU3 BbIABUJ CyWeCMBEHHbIe KOPPeNAYUOHHbIe 3aBUCUMOCMU BUOI02UYecKol ypoxaliHocmu ayka ¢ maccoli
nykosuy ¢ 1 m? (r=1), ¢ maccoli mosapHsix aykosuy, (r=0,97), ¢ dnuHoli Haubosbwezo nucma (r=20,9).

KnioueBble cnoBa: Nyk penyarsiii, KanuitHsle yao6pexus, hepturauus, GuoMeTpus, npoayKTUBHOCTb, KOPPENsLMs.

BBeaAenue

Ayk ovenb TpeGoBaTeAeH K rouBam. Camblil 3¢-
(beKTUBHBIIN CIIOCOO HACBITUTD IIOYBY IIOA AYKOM pellva-
TBIM IIUTATEABHBIMU BelleCTBAMU — 3TO depruranus. B
CTpaHaxX C Pa3sBUTBIM CEABCKUAM XO3SIICTBOM OTMeYaeTCst
€KETOAHBIT TIPUPOCT TIAOTIIAACT C CUCTEMOU (epTura-
LUy, 9T0 00DbsAcHseTCs OoAee 3((PEeKTUBHBIM YCBOCHUEM
yaoGpennit pactenusimu [1, 8, 6]. Tlpu takom criocobe
TIOA@YM BOABL, PACTBOPEHHbBIE B HET YAOOPEHISI TIOTIAAQIOT
HETIOCPEACTBEHHO B 30HY NUTAHUS KaKAOTO PacTeHUs,
AASL AYYIIIETO YCBOCHUSA UX KOPHeBO cucTtemon. Coaran-
CUPOBAHHOE COOTHOIICHNE B MOAUBHOM pacTtsope NPK
ACTKO PETYAUPOBATb U U3MEHSTD 110 IIEPUOAAM BBHIPAIIN-
Banus (7, 3]. Tlpu Hay4HO-0O0OCHOBAHHOM IIPUMEHEHUN
YAOOPEHNI B YCAOBUSIX OPOIIEHNSI MOKHO 00€CIIedrBaTh
11 TIOAACPYKMBATH COAAGHCUPOBAHHOE MTUTAHME PACTCHNI,
YCTPaHsATh HEAOCTATOK UAN N30ObITOK SA€MEHTOB ITUTAHMS
1 B Pe3yAbTaTe IOAYYaTb BBICOKHME ypOXKaUl CEAbCKOXO-
3AMICTBEHHBIX KYABTYDP C YAYYIIEHHBIMU Ka4eCTBEHHBIMU
nokasareasmu [2].

LleAbIO MCCACAOBAHMS SIBASIAOCH U3YUCHIE BAUSHIE
(bepTuranuM AyKa perdaToro PasAMYHBIMU KAAUMHBIMU
MUHEPAABHBIMUI YAOOPEHUSIMU B YCAOBUSIX KalleAbBHOTO
OPOIICHIsI CBETAO-KAIITAaHOBBIX 1104 Hrokuero [Tosoa-
JKbSL.
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MaTepuaA 1 METOABI UCCACAOBAHUS

OAHO]AKTOPHBII TTOAEBOM OIBIT 3AKAAABIBAACS IO
OOIIETIPUHATHIM METOAMKAM Ha OPOlIaeMbIX 1oasix [1pu-
KACIIMIICKOTO arpapHOro GeAepaAbHOTO HAYIHOTO LIEHTPa
PAH B 2020-2021 rT. B RKauectBe 00beKTa NCCACAOBAHUS
OblA B34T TMOPUA AyKa Manac F .

B ormbITe IIpeAycMaTprBaAOCh II1Th BAPUAHTOB BHECe-
HUSI MUHEPAABHBIX YAOOPEHUIL:

1) XAOPUCTBII KAWL,

2) cyabdar Kaaus;

3) XAOpPUCTBIH Kaauil, 70% OT CyMMBI AO3BL B A. B. +
cyabat kaawnsi, 30% OT CyMMBI AO3BL B A. B.;

4) KaAmeBast CeAUTpa;

5) XAOpPUCTBI Kaauil, 70% OT CyMMBI AO3BL B A. B. +
Kaamesast ceanTpa, 30% OT CyMMBI AO3BI B A. B.

Brecenne yaoOpeHUIT OCYIIECTBASAOCH COTAACHO
peromenaoBanHon Hopme — N, P ) K ) - DoHOBOE BHECe-
HUe MUHEPAAbHBIX YAOOPEHMUI B TI0UBY IIPU KyABTUBALINN:
NPK 16:16:16 — 200 kr/ra nan 32 Kr/ra B ACHICTBYIOIIEM
BEIIECTBE T10 KAKAOMY 3AeMeHTY nuTaHust. OCTaBIINecs
10 HOPMe TIUTATeAbHble SA€MEHTbl BHOCHAU B BUAE TIOA-
KOPMOK (8 pa3) mocpeACTBOM (epTuranuy B TedeHue
BEreTallNM AyKa.

[ToceB IPOBOAMAN B TPETbEH ACKAAE ATIPeAst, KOTAA
CpeAHMe TeMIepaTypbl Bosayxa Aocturaan 11-15°C. Crio-
cob 1oceBa — II0CEB B OTKPBITHIN IPYHT ceMeHamu. [lo-

Teopetutieckune n npuknagusie npo6nemsl AMK Ned 2021
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Ta6n. 1. BUoMeTpuUa U CTPYKTYPA YpOXKas NIyKa penyaroro, cpepHee 3a 2020-2021 rr.

INokaszareab XAOPUCTBI KaAUiL Cyabdat Kaaust XAzEf;g:f;ﬁ;;H * | Kaanesas ceAnTpa Xﬁ;fﬁs;;ylc:j;?s;
KoAudecTBO AUCTHEB, TIIT. 9.8 10,4 10,9 10,5 10,5
AAMHA HanOOABIIIETO AMCTA, 44,2 48,3 52,7 51,2 46,5
M
Macca AUCTbeB, T. 55,4 65,9 82,7 72,5 52,1
AMaMeTp AyKOBUIIbI, CM 0,5 7,1 7,1 6,8 6,9
Macca OAHOU AYKOBULIbL, I 196,2 260,6 2754 277,1 2540
KoanuecTso ayKroBmIL 110,8 119,5 109,3 105,5 108,8
Ha 1 M?%, T,

Macca aykosuii ¢ 1 Mm%, T. 10800,0 141243 15564,0 11852 4 119235
KoamuecTso TOBapHBIX 98,1 98,7 95,6 92,1 89,2
AYKOBWIL Ha 1 M%, T,

Macca ToBapHbIX 0328.8 12605,0 149913 9693.,8 9876,3
AYKOBHIL, T

CeB OCYILIECTBASIETCs MEXaHU3MPOBAHO, BOCbMUCTPOYHOM
cestakont Tounoro Bbicea OLIMPIA GASPARDO. Hopma
BBICEBA COCTABASIAA 1,2 MAH. ceMsH/Ta.

AASL TIOAACDYKAHMSL OTITUMAABHON BA2YKHOCTH T10YBBL
OBIAY TIPOBEACHDI 46 TTOAUBOB TIOAUBHOI HOPMOT 125 Mm%/
ra. Takum 06pazom, OpoCUTeAbHAsI HOPMA 3a IIEPUOA Bere-
TAIlNy COCTABAsIAA B CpeAHeM — 14352 m7/ra.

AAst 60pBOBI C COPHAKAMU, OOACIHAMU 11 BPEAUTEASIMI
TIPOBOAUAMCE: AOBCXOAOBAsi 00paboTKa repourmaom foaa
(150 ma/ra) u Cromm (3 1/a) 11 pydHBIE TIPOTIOAKY AyK4,
o6pabotku necturmaamu bopett (0,14 a/ra) u bpeiik (0,8
a/ra) u dynrmmaamn Kypsar (2,5 r/ra), Metakcna (2,5
kr/ra), Puaomua Toaa (2,5 a/ra).

Buomerpuueckre HaOAIOAEHUSI y AyKa Pervaroro
MIPOBOAMAMCH HA 10 pacTeHusX, A0 HayaAa MOAETaAHMs
AVICTbEB: KOANYECTBO AUCTHEB, AAVHA HAaOOABILIETO AUCTA,
Macca AUCTbeB. [Ipu yOOpKe M3MepsaAn AMaMeTP AYKOBULIbL
7 MACCy OAHOM AYKOBHUIILL [4, 5].

PesyanTaThl CCACAOBAHUS
U UX 00Cy’>KACHUE

AHaAM3 SKCMIEPUMEHTAABHBIX AAHHBIX TIOKa3aA, UTO
HanOOAbIIIee KOAUYECTBO AUCTLEB IO TTPOBEACHHBIM 13-
MepPeHUsM OBIAO OTMEUYeHO Ha BapUAHTE C BHECEHMEM
XAOPUCTOTO KAAWSI COBMECTHO C CyAb(arom Kaamst — 10,9
mT. TaroKe BbIIe OCTAABHBIX BAPUAHTOB 3TOT ITOKA3aTEAD
6bIA HAa BAPMAHTAX C BHECEHMEM KaAneBOil ceAnTprl — 10,5
mT. MeHbllle BCero AUCTbeB (POPMUPOBAAOCH HA BAPUAHTE
C BHeCeHMeM KaAms XAOpUCToro — 9,8 mrt. (maon. 1).

[To AamHe HaMOOABIIIETO AUCTA BBIACASIAUCH BAPUAHTDL
C COBMECTHBIM BHECEHVEM XAOPHCTOTO KAAWsL 11 CyAbdaTa
KaAWs, a TakKe KaAMeBON ceAmTpsl — 52,7 u 51,2 o,
COOTBETCTBEHHO. HipKe APYyrMX 3TOT TOKA3aTeAb TaKKe
ObIA HA BapuaHTe C XAOPHUCTbHIM KaaneM — 44,2 cm. [lo
pe3yAbTaTaM AUCIIEPCMOHHOTO aHAAN3a AAMHBI HaOOAD-
IIIeTO AMCTA HAa PACTEHUSIX AyKa BBIIBACHBI CYIIIeCTBEHHBIE
pasanuma BapuanTos ombita — HCP o — 5,52 cm.

Y4eT MacChl AUCTbEB TIOKA3aA, YTO MX HaMOOAbIIIee
KOAMUECTBO I10 Macce hOPMUPYeTCs Ha BAPUAHTAX C BHe-
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CeHMeM KaAWsi XAOPUCTOTO COBMECTHO C CYAb(ATOM KaAWLs,
a TaKoKe TIPY BHECEHNM KaAUeBOM CeAUTPbl — 72,5-82,7 T.
Pe3yAbTaTbl AUCTIEPCUOHHOTO aHAAM3a BBIIBUAU CYIlle-
CTBEHHBIE PAa3AMYMA BapUAHTOB ombita, HCP  — 17,6 T
Omenka 6MOMETPUN AYKOBUIL AyKa PeIyaToro I'i-
Opraa Manac F| o3BoAnaa yCTaHOBUTD, YTO HAMOOADBILIII
AAMETP MMEAN AYKOBUIIBI Ha BAPUAHTAX C BHECEHMEM
cyab(ara KaAusi, KaK B UNCTOM BUAE, TaK U B CMeCU C
XAOPUCTBIM KaameM — 7,1 cM. Ha ocTaAbHBIX BapnaHTax
3TOT MOKa3aTeAb KoAeOaAcst oT 6,5 A0 6,9 cMm.
Koamrdectso AykoBHII Ha 1 M? BapbUPOBAAO T10 BApU-
aHTaMm onbita. [Ipu rocese BbICEBAAOCH TIPUOANZUTEABHO
228-230 mwt./M*. B CBsI3M C HU3KOW TTOAEBOI BCXOXKECTHIO
CeMsIH AyKa, TTOCEeBbl ObIAU M3PESKEHHBIMU, M KOAMYECTBO
AYKOBUII K YOOPKe He TIPEeBBIITaA0 B cpeaHeM 119 miT.
13-3a U3pesKeHHOCTU T10CEBOB W BBUAY BHECEHIs
MIHEPAAbHBIX YAOOpPeHU Macca CPOPMUPOBABIIIXCS
AYKOBMIL B CPEAHEM 32 TOAbL U3ydeHMsl ObIAA BHICOKOM OT
222.,5 A0 262,3 1. Hanboaee KpyTIHbIE TIO MACCe AYKOBUIIBL
ObIAL OTMeYeHbl Ha BapMAHTAX C BHECEHUEM KaAMeBOl
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cpepHee 3a 2020-2021 rr.
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Ta6n. 2. KoppensaunoHHbIit aHaNn3 NoJIyYeHHbIX AaHHbIX, cCpefHee 3a 2020-2021 rr.
4 = ) et | & = | £l8 | =
[Tokasareab E g Eg ‘g % ;5 % g E g - %NE ?:r) ENE § % % E g g g
= gz|~° :E |= | fE|e |7
KoAnmvecTBO AMCTBEB, TIIT. 1
AAWHA HanOOABIIIETO AMCTA, CM 0,87 1
Macca AuCTbeB, T. 0,71 0,94 1
AnameTp AyKOBUIIbI, CM 0,84 0,66 0,55 1
Macca 0AHOI AYKOBUILIbL, T 0,91 0,88 0,68 0,80 1
KoanvecTBo AyKOBHIL HA 1 M?, IIIT. -0,07 | 0,18 | -0,05 0,47 -0,09 1
Macca aykosuit ¢ 1 M2, . 0,85 0,90 0,89 0,87 0,83 0,26 1
Koanvectso ToBapHbIx AykoBuil Ha | —0,24 | 0,13 0,03 0,28 -0,10 0,88 0,23 1
1 ™2, mT.
Macca TOBapHbIX AYKOBHIL, T 0,86 0,95 0,89 0,81 091 0,09 0,97 0,13 1
bBuroAoruieckast ypoxkaHOCTb, T/ra 0,85 0,90 0,89 0,87 0,83 0,25 1,00 0,22 0,97 1
Tosapnas yposkaitHOCTb, T/Ta 0,86 0,96 0,89 0,81 0,91 0,08 0,97 0,12 1,00 0,97 1
Tosapnocts, % 0,18 0,40 0,21 -0,15 0,46 | -0,72 | 0,05 -0,41 0,29 | 0,05 | 0,29 1

CceAnTpbl — 277,1 T 11 COBMECTHO BHECEHUSI KAAUSL XAO-
pucToro ¢ cyabdarom Kaaust — 2754 T.

Macca aykosuir ¢ 1 m? Bapsuposaaa or 10800 ao
15564 1, ipu 5TOM HanOOABIIIME TTOKA3ATEAN OTMEYAANCD
HA BApMAHTaX C BHeceHneM cyabdara Kaaust (cv. maon. 1).

CTpyKTypa ypoyKast AyKa PeIiaToro CKAJABIBAETCS 13
KOAMYECTBA M MACChl TOBAPHBIX M HETOBAPHBIX AYKOBMUIL B
ypokae. K HeTOBapHBIM AYKOBUIIAM OTHOCSITCSI AYKOBULIBI
HEAO3PEBIIVE, AO3PEBIIIIE, HO MMEIOIIIE HeTIPaBUABHYIO
bopmy (pasABOeHHBIE) 1 AYKOBULIBI MeHee 3 CM B AuaMeTpe.

[To y4ueTaMm KOAMYECTBA TOBAPHbBIX AYKOBUIL Ha 1 m?
ObIAO YCTAaHOBACHO, UTO HarOOAbIIIee KOAUYECTBO TOBAP-
HBIX AYKOBUL (POPMUPOBAAOCD HA BAPUAHTAX C BHECEHUEM
cyabdata Kaaus — 98,7 wT. 1 XxA0pucToro Kaams — 98,1
mt. CTOUT OTMETUTDb, YTO HA OCTAAbHBIX BAPUAHTAX AAH-
HBIi1 [IOKAa3aTeAb TakoKe Obla Ha yposHe 89,2-95,6 wirt. 1o
Macce TOBAPHbIX AYKOBUIL BHIACASIAUCH BAPUAHTBI C BHECE-
HUeM YKICTOTO CyAb(aTa KAAWs, U €TI0 CMeCU C XAOPUCTBIM
Kaauem — 12605,0-14991 3 1.

Haunboaee BbICOKME TOKa3aTeAW OMOAOTUYECKON
YPO’KallHOCTU B OIIbITE OBIAW ITIOAYYeHbl Ha BapUaHTeE
COBMECTHOTO BHECEHUs KAAUS XAOPUCTOrO U Ccyabdara
kaauss — 80,9 1/ra (pucyHox). He3HaunTeabHO ycTymaa
eMy BapUaHT ¢ cyabdaTom Kaams — 73,4 T/ra.

[TpoBeaeHHast OlleHKAa TOBApPHOM YpPOKaMHOCTU TI0
BapuUaHTaM OIBITA I10Ka3arad 3P (eKTUBHOCTb HA AyKe
perruatom Manac F, cOBMECTHOTO BHECEHUSI TIOCPEACTBOM
(bepruranuy yAOOpeHNN XAOPUCTBIN KAWL U CyAbaT
KAAWSL C YPOXKAHOCTBIO CBblle 78 T/ra (cm. pucyHox). Ha
AQHHOM BapuaHTe ObIA CaMblil HU3KUU [10KA3aT€Ab HETO-
BApHOU yPOXKaTHOCTU — 2,9 T/ra, 4TO FOBOPUT O TOM, UTO
BHECEHME AAHHOTO YAOOPEeHMsI CIIOCOOCTBYET MOBBIILICHIIO
BBIXOAQ TOBAPHOI YaCTU YPOXKast 3a C4eT POPMUPOBAHISL
6oaee KPYIHbIX AYKOBUIL. HeckoAbKO HIKe 10 TOBapHOM
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YPOSKaHOCTH OBIA BApUaHT C BHeCeHUeM CyAbdara Ka-
Ang — 65,5 1/ra. OcTaabHbIe BAPUAHTHI ObIA HA YyPOBHE
48-52 1/ra.

CAeAyeT OTAABHO OTMETUTb, YTO II0 TOBAPHOCTH
YPOSKast CAMBIMU AYYIIUMU OBIAU BAPUAHTEL C BHECEHUEM
cyabaTa KaAns, KaK B YMCTOM BHAE, TaK 1 B CMECHU C XAO-
pucTbM KaareM — 89,2-96,3%. Ha octaabHBIX BapraHTax
TOBAPHOCTH OblAad B cpeaeM 82—-86%.

[TpoBeAeHHDINT KOPPEASIIMOHHBIN aHAAN3 TIOAYIeH-
HBIX AQHHBIX [I03BOAUA BBIBUTD CYLIECTBEHHBIE KOppe-
ASILIMOHHBIE 3aBUCUMOCTH OUOAOTMUECKON YPOSKAITHOCTI
AyKa ¢ Maccoi AykoBuil ¢ 1 m*(r = 1), ¢ Maccoit ToBapHbIX
aykosutl (r = 0,97), ¢ AanHON HanboAbIero aucra (r =
0,9) (maoan. 2).

AHAAU3 XO3AMCTBEHHO-1IEHHBIX ITPU3HAKOB BBIIBUA
3aBUCUMOCTH AUaMeTpa AYKOBULIbL OT KOAUYECTBA AUCTbEB
(r=0,84), Maccbl OAHOI AYKOBUIIBL OT KOAUYECTBA AUCTBEB
(r=0,91) u aaunb HauboAbIIero Ancta (r = 0,88), Macchr
AYKOBHII ¢ 1 M? C KOAMYECTBOM M MACCOH AUCTBEB (I =
0,85-0,89), aaunon Hauboabiero aucta (r = 0,9) u Aua-
MeTpoM u Maccoil aykosutl (1 = 0,83-0,87).

BbiBOABI

Takum 06pasom, Ha OCHOBAHMM ITPOBEACHHOTO U3-
YUEHUS MOJKHO CACAATh BBIBOA, UTO BHECEHME TIOCPEACTBOM
(bepTurany pasAMYHBIX KAAUICOACPIKAIINX YAOOPEHUII B
LIEAOM OKa3blBaeT MIOAOKUTEABHOE BAWSHUE HA PA3BUTHE
71 IPOAYKTUBHOCTD AyKd PEITYaToOro, IIPYU STOM AyUIIIMUI
BapUAHTAMU SIBASIOTCS BHeCeHUe CyAbdara KaAus U CO-
BMeCTHOE BHeCeHIe KaAMs XAOPUCTOIO U CyAbdaTa KA.
Ha AaHHBIX BapUaHTaX BHECEHUS YAOOPEHUI OTMEYaAUCH
Aydmie 6GMOMeTpUYecKre MOKA3aTeAr M HanOOAbIIAs
IIPOAYKTUBHOCTb AyKa PEITYaToro, a TAKKe IOBBIIIAAOCH
€T0 KauecTso.
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EFFECT OF FERTILIZERS ON ONION PRODUCTIVITY
ON LIGHT CHESTNUT SOILS IN THE LOWER VOLGA REGION

The most promising irrigation for growing onions, and most vegetable crops, is drip irrigation. It contributes to
efficient use of irrigation water and possibility of supplying dissolved mineral fertilizers to plant root zone. The
experiment was performed at the experimental site of Precaspian Agrarian Federal Scientific Center of BAS in
2020-2021. The effect of onion fertigation with various potash mineral fertilizers under drip irrigation on light
chestnut soils was studied. As a result, potassium chloride, potassium sulfate and potassium nitrate applications
had a positive effect on onion growth. It resulted in formation of the largest number of leaves (10.4—-10.9), greatest
leaf length (48.3— 52.7 cm) and leaf mass (72.5-82.7 g). Evaluation of biometrics of Manas F1 hybrid bulbs
established that bulbs had the largest diameter (7.1 cm] in the variants where potassium sulfate was applied alone
or combined with potassium chloride. Weight of bulbs was higher in the variants with the application of potassium
nitrate (277.1 g) and the combined use of potassium chloride with potassium sulfate (275.4 g). Marketability
of the crop at the level of 96% was noted in the variants where combined fertilizing with potassium sulfate and
potassium chloride was used. The performed correlation analysis revealed significant correlation dependences of
the biological yield of onions with the weight of bulbs per m? (r= 1), with the weight of marketable bulbs (r=0.97],
with the length of the largest leaf (r = 0.9).

Key words: onions, potash fertilizers, fertigation, biometrics, productivity, correlation.
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Mopdronornqdeckunin orknuk com [Glycine max L. Merr)
Ha BHEKOpHeBOe BHeceHue HaHoyhob6peHus

YAK 633.34
DOI: 10.32935/2221-7312-2021-50-4-22-25

M. 3. Hoeap'2, B. B. BeegeHckuit"

T ArpapHO—TEeXHOMOrN4ECKUA MHCTUTYT, POCCUACK YHUBEPCUTET APYX6bl HAPOAOoB,

2[lenapTameHT viccre[oBaHUi MoneBbIX KybTyp

HaymoHaneHoro vccnepoBaTtensckoro yeHTpa, okku, [n3a, Ervner

vvedenskiy—vv@rudn.ru

Ha onsimHom nosne ®edepansHozo HayyHo20 yeHmpa osowesodcmaa (PHLO), Mockosckas obnacmes, Poccutickas ®edepayus,
6b11 nposedeH nosesoli IKcnepuMeHm No U3yyeHuro BAUAHUA Jlucosuma (HaHo yoobpeHue) 8 mpex 003ax 2, 4 u 6 2/ Ha Hekomopsle
nokazamenu pocma cou, copm Kacamka. Pacmerus onpsickusanu Jlucosumom mpu pasa no ¢asam: semsseHue, ysemeHue u
nnodoobpasosarue. [lony4eHHble pe3ynsmamsi NOKA3aau, Ymo npu BHeKopHesol nodKopmke Jlucosumom u3 pacyema 6 /1 npusesno
K 3HayumesbHoMy yBenudeHUto 8bicomsl pacmerus (51,26 u 49,31 cm), konuyecmsa 60608 Ha pacmerue (15,47 u 14,88), cbipoli
sec nucmeoes ¢ 1 pacmerus (38,69 u 37,22 ¢), cyxoli sec nucmees ¢ 1 pacmerus (11,28 u 10,85 2), cbipoli sec cmebns ¢ 1 pacmeHus
(29,21 u 28,08 2) u cyxoli sBec cmebns ¢ 1 pacmeHus (8,68 u 8,35 2) 8 2019 u 2020 22. coomBemcmBeHHO, YMo CyuyecmseHHo
npesbIWano 3mu NOKA3amenu Ha KOHMpOJe, NPU 3MOM He BbII0 3HAYUMebHO20 yBeNUYeHUs 3HaYeHull Konuyecmaa semaeli
Ha pacmeHue (2,45 u 2,36) no cpasHeHuto ¢ Opyeumu KoHueHmpayuamu Jlucosuma. Ha 3mom e sapuaHme MakcumaabHoe
codepxaHue xnopogunnos, a (1,64 u 1,57 mz/e), b (1,02 u 0,97 mz/2) u kapomuxoudos (1,23 u 1,19 me/2) 8 nucmbsx 6110
nosyyeHo npu sHexkopHesol nodkopmke Jlucosumom u3 pacsema 6 2//1. B yenom moxHo cOenams 861800, YMO HEKOPHeBble
NOOKOpMKU C HaHO ydobpeHuem 8 sude Jlucosuma 8 KoHUeHmpayuu 6 2/ mo2ym Gbims pekoMeHOOBAHbI NPU BbIPAL4UBAHUU COU
0/17 yyqWeHuUs ee pocma, ypoxaliHocmu u kadecmsa.

KnioueBble cnoBa: cos, HaHoynobpeHue, JIMCOBUT, XapaKTEPUCTUKM POCTA, POTOCUHTETUYECKUE MUTMEHTSI.

BBeaenue

Cost (Glycine Max L. Merr) — 6060Basi 1 OAHA 13 HAW-
60Aee YaCTO BO3ACABIBACMBIX KyABTYP B Mupe. CemeHa con
SIBASIOTCS BAKHBIM MICTOYHMKOM TV AAST HEAOBEKA, paCTI/I-
TeABHOTO MaCAa 1 KOPMa AAST JKUBOTHBIX OAArOAapst COAePIKa-
HWIO B HUX TTIOA€3HbIX COeAI/IHeHI/II;I7 TAKMX KAK HEHACBIIIICHHbIE
JKUPHBIE KUCAOTBI, GEAOK, MUHepaAbHble coan. Cosl Taroke
VICIIOAB3YETCs B Ka4eCTBE KOPMa, MyKH, MbIAd, KOCMETUKI,
KPACOK, PACTBOPUTEACH 1 GMOAM3eABHOTO TorArBa [1].

IMaomaab moceBoB cou B Poccutickoilt Meaepannn
3a TIOCACAHME TOABI COCTaBMAA B cpeaHeM 130 ThIC. Ta, a
yposKaitHOCTb — 1,42 T/Ta, 4TO 3HAYUTEABHO HIKE TIOTeH-
TIMAABHBIX BO3MO)KHOCT€I;I AaHHOﬁ KyAbTypr, HOBTOMY oTa
1poOAeMa O4eHb aKTyaAbHA B COBPEMEHHOM CEAbCKOXO3s1i1-
CTBEHHOM HpOI/I3BOACTB€. HOBBILHEHI/IC HpOAyKTI/IBHOCTI/I
TIOCEBOB COM HEBO3MOXKHO 0e3 HayvHO 0OOCHOBAaHHOTO
[IPUMeHEeHUsT MUHEePaAbHBIX yAOOpenutit [2, 3].

HaHOTexXHOAOTMM MOTYT TIPEACTABASITH COOOM pelie-
HUe AASI TIOBBIIIEHNSI CTOMMOCTHU CeAbCKOXO3SICTBEHHOM
HpOAyKHI/H/I 1 MUHUMUM3ALNN SKOAOTUYECKUX HpO6AeM.
MCHOAB?&YH HAHOYACTUIIbI, Mbl MOJKEM HpOI/I3BOAI/ITb KOH-
TPOAUPYeMbIe NAU IIPOAOHIUPOBAHHOE BBICBOOOSKACHNE
yao6pernst. HanouacTuiis 06AaAaioT BLICOKOM PeaKIInoH-
HOI1 CITIOCOOHOCTbIO U3-3a UX OOABIIIE YACABHO IOBEPX-
HOCTH, OOABIIEH TIAOTHOCTU PeaKTUBHBIX 0OAACTEN WA
TIOBBILIEHHON PeaKIIMOHHOI CIIOCOOHOCTU 3TUX 00AACTEN
Ha TIOBEPXHOCTU YaCTUIL. DT OCOOEHHOCTH YIPOIIAIOT
TIOTAOIIICHNE YAOOPEHNIT, KOTOPble MPOU3BOASITCS B Ha-
HOpPa3MepHOM HCTIOAHeHNN [4].

22

Hanoyao6peHnss — 3TO HOCUTEAN IHUTATEABHBIX
BeIIeCTB ¢ HaHopasMepHOCThio 0T 30 A0 40 M (107 M
VAU OAHA MUAAMAPAHAsE METPa), CIIOCOOHBIE YACPIKIBATD
00UABHOE KOAUYECTBO MUTATEABHBIX MOHOB OAAroAapst
CBOET1 OOABIION TAOIIAAY TIOBEPXHOCT! U BBICBOOOYKAATD
€T0 MEAAEHHO 1 CTAOUABHO, YTO COM3MEPUMO CO CITPOCOM
Ha CeAbCKOXO3SIICTBEHHBIE KYABTYPHI [5].

[Tpu BHEKOPHEBOM BHECEHNN HAHOYAOOPEHWII I10-
TAOIIEHNME JKeA€3a, MAPraHlla 1 MEAW MOKeT OBIThb Ooaee
3 dEeKTUBHBIM € IIOMOIIBIO 3TOTO METOAA [0 CPABHEHUIO C
BHECEHIEM B TI0YBY, TA€ OHU aACOPOUPYIOTCS Ha 4aCTHUIIAX
TIOYBBI U, CACAOBATEABHO, MEHEE AOCTYIIHBI AASL KOPHEBOH
cuctemst [6]. TIOCKOABKY YCTBUIIA 1 KACTKU MAEPMUCA
AUCTBEB B OCHOBHOM Y4aCTBYIOT B TIOTAOIICHUN ITUTATEAD-
HBIX BEIIECTB, METOA BHEKOPHEBOW TTOAKOPMKH MOJKET
MMeTh arPOHOMMYECKOE IIPENMYIIEeCTBO IIPU MCIIOAB30-
BaHUM AAS HAHOYAOOPEHNI.

Aucosut (Hano-CaCO,) — 370 HaTypaabHOe BHe-
KOpHEBOE YAOOPEHUE, TIOAYIeHHOEe M3 IIPUPOAHBIX MU-
HEPAABHBIX M3BECTHSIKOBBIX OTAOKEHNN C HEKOTOPLIMU
TIMTATeABHBIMY BEIIECTBAMI. DTO €CTeCTBEHHOE YAOOPeHNe
BbICBOOOKAAET CO,, UTO, CAEAOBATEABHO, OTPAXKAETCS B
YBEAUUECHU YUCTON CKOpPOCTU (POTOCUHTE3A U yBEAUYe-
HUU CTUMYAUpYIOLIero 3pdeKTa Ha pOCT 1 YPOXKAHOCTb
PasAMvHBIX pacTenuit [7, 8].

AMCOBUT — 5TO TIPUPOAHBIN KapOOHAT KAABIIVIS, YAO-
GpeHme AASI AMCTOBO TIOAKOPMKH C AOOaBACHHEM MUKPOAC-
MEHTOB KaABLIVISL, KOTOPBIE COACPIKAT MeAKHe 9acTHLIbI (<10
MKM), KOTOpble ACTKO dACOPOUPYIOTCS HEIIOCPEACTBEHHO
4yepes yCTbUIIA AMCTbEB PACTEHMIT. MIKPOAEMEHTBI, BXOASI-
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II1e B COCTaB ANCOBUTA, BAMSIOT Ha MeTaOOA3M PaCcTeHUN
1 $OpMUPOBAHIE KACTOYHBIX CTEHOK, B PE3yABTATe 4ero
TIOAYHAETCs TIPOAYKT, KOTOPbII MOYKET YBEAUMBATD 1 TIOA-
ACPPKUBATD YAYHIIICHHBIN MeTa00AM3M pacTeHuil. Baytpn
MEKKACTOUHOTIO IIPOCTPAHCTBA AMCTA YaCTHILIBI ANCOBUTA
PaspyLIalOTCA U BBIACASIOT ra3000pastbil CO,, yBeAImBas
konuenTpanmio CO, B hOTOCHHTeTUYECKI aKTUBHOM 00Aa-
cTu AUCTheB pactenuit. Hopmaabhaa koruentpauws CO, B
atmocdepe coctapasieT pumepHo 0,049%, 4To O3HAYACT, UTO
GOABIIIMHCTBO KYABTYPHBIX PACTEHUIT He CMOTAM AOCTUYb Ol1-
TUMaABHOTO YPOBHsI POTOCHHTE3a 1 AOCTUTAETCsI TIOUTH TTPH
0,1% 06. CO,. Aucosut coctout Ha 79,19% u3 KapboHata
KAABIIVISL M OKA3bIBACT IIPSIMOE BAVSIHYE Ha POCT U Pa3BUTHE
pacTeHnii 3a cueT ypeandenus yraekucaoro raza (CO,) [9].

Yactuiibl yAOGpPEeHUIT AMCOBUTA, KOTOPBIE B KOHEYHOM
WUTOTE PACIBIASIIOTCS. Ha ITIOBEPXHOCTb AMCTBEB, ITOTAOIIA-
toTcst u npespamatores 8 CO, [10].

OmnpeicKUBaHYE TIPEapaToM ANCOBUT BEACT K €ro
IIPOHVKHOBEHUIO B YCTbUIIA AUCTBEB CPa3y I1OCAE HaHe-
CeHMSI M YaCTUYHO, KOTAA TIOBEPXHOCTb AUCTbEB HOYbIO
BA@KHAA 0T pochl. CaCO, npeoOpasyeTcs B yTAEKUCABIN
ras (CO,) B AUCTBAX PACTEHMIT AAS TIOBBIIIEHNA 3¢pheKTIB-
HocTu poTocuHTe3a [8].

Matepuaa U METOABL UCCACAOBAHUS

[ToAeBbIe MCCACAOBAHIS ITPOBOAUAUCDH HA OIBITHOM
roae MeAepaAbHOTO HAYYHOTO IIEHTPAa OBOIIEBOACTBA
(PHLIO), MocrOBCKast 00AACTD, C 1IEABIO U3YIECHISI BATISI-
H1st Ancosuta (HAHOYAOOPeHs) Ha MOP(OAOTUUECKIe 1
XUMITIeCKIe XapaKTepUCTUK con, copt Kacarka.

[TouBBEl OBITHBIX TOACT ACPHOBO-TIOA30AUCTBIE
CPEAHECYTAMHNCTBIE, C HAUMEHbIIE! BAArOEMKOCTbIO 28-
30%. Coaeprkanue rymyca Huskoe, 1,3—4,6%. Peakums
[IOYBEHHOTO PACTBOPA BAPBUPYETCst OT KUCAOT AO OAM3KOI
K HefiTpaAbHOI: pH = 4,5-0,9. CoaeprkaHue TTOABUYKHOTO
docdopa (P,0,) AOCTaTOUHO M COCTABASET B CPEAHEM
320-840 mr/kr iousst, a Kaaus (K O) 3Ha4MTEABHO MeHb-
e — 100-250 MI/KT TIOYBBL

CeMeHa COM BLICEBAAM B KOHIIE Masl B OTKPbITHIN
TPYHT 110 TPU PSIAA B TPSABL HA PACCTOSHUN 5 CM MEXKAY
PAaCTEHWAMU U 45 CM MEJKAY PSAAMMU.

OKCIepUMeHTaAbHBle 00Pa0OTKY BKAIOYAAU TPU
00pabOoTKI: ANCOBUT B A03€ 2, 4 1 6 T/A B AOTIOAHEHME K
KOHTPOABHOM 00padoTke (BoaorpoBoanast BoAa). Pactenus
OIIPBICKMBAAY TPY Pa3a 110 (asaM: BeTBACHNUE, 1IBETEHNE 1
[IAOAOOOPA30BaHMUE.

Cuctema yroOpeHmil BKAalo9aaa sHecenne NPK moa
ocenoro eraniky (N, P K, ) u3 pacuera 450 kr/ra. Octaab-
Hble METOABI KyABTUBMPOBAHIS COEBBIX G000B ITPOBOAUANCH
B COOTBETCTBUM C PEKOMEHAALIMSIMU B PAlOHE NCCAEAOBAHMSL.

Cay4gannple o6pasupl 10 pacTeHuil cou ¢ KaKAOrO
y4acTKa OBIAM B3AThL Yepe3 15 AHell mocae oOpaboTKu
pactennit AucoBuToM B (aze IAOA00OPa30BAHUS, YTOOBL
OLIEHUTD BBICOTY PacTeHNs], KOAUYECTBO BeTBel/pacTeHN],
KOAMYECTBA 6000B/PaCTEeHUIl, CHIPOI 1 CYXOI BeC AUCTbEB
u ctebaenr/pactenus. OOpas3lbl BereTaTUBHBIX YaCTeil
BBICYIIMBAAU B TeueHMe 48 4 mipu 75°C A0 TOCTOSTHHOM
MACCBl, 4 3aTeM PaCCYUTHIBAAM CYXylO MACCY Ha PACTeHMe.

XAaopoduaab! a, b 11 KAPOTUHOMABI OTIPEACASIAU KOAO-
PUMETPUYECKIM METOAOM B AMCTBSIX PACTEHUII COU Yepes
15 Aneit mocae 06paboTkn AMCOBUTOM pacTeHmil B dase
TIAOAOHOIIICHUS B COOTBETCTBUM C OITMCAHHBIMI METOAAMMU
[11] 1 paccuuThIBAAU, KaK MI/T CBIPO MACCBL.

[ToayueHHble AQHHBIE NCCACAOBAHUSI OBIAM TTOABED-
THYTBl AUCTIEPCUOHHOMY aHAAM3Y B BUAE IIPOCTOTO IKC-
MepUMEeHTa TIPU PEHAOMU3UPOBAHHOM IPOEKTUPOBAHUN
MIOAHOTO OAOKA C UCMIOAB30BaHMeM rporpammel CoStat.

Pe3yabraTsl nuccaeAoBaHms
U UX 00Cy’KACHHE

[ToayueHHbIe pe3yAbTaTh (MAO. 1) TIOKA3BIBAIOT, YTO
BHEKOpPHeBasl IOAKOPMKa AMCOBUTOM B A03e O I/A mpu-
BeAd K YBEAUUCHUIO M3MEPEHHbIe XapaKTePUCTUKN POCTa
T.e., BBICOTYy pacTeHWN, KOAMYECTBO 0000B/pacTeHU,
CBEXKYIO M CyXyl0 MACCy AUCTbeB 11 CTeOAell/pacTeHUil, B
TO BpeMsI KaK KOAUYeCTBO BeTBEH/PACTECHUI He BAMSIAO Ha

Ta6n. 1. Bnuanume 06paboTku JINCOBUTOM Ha HEKOTOPbIE XapaKTEPUCTMKMU POCTa pacTeHui cou yepes 15 gHei
nocsie BHEKOPHEBOro BHECEHUA Ha pacTeHua B (hase nnopoHowenua (2019-2020 rr.)
Koanvectso Koawnuectso Caexxast Mmacca Caerkast Macca Cyxast macca Cyxast macca
O6paboTku B:;o;; p;:- BETBEIl Ha pac- 60060B Ha pac- | AMCTbeB Ha pac- | cTeOAell HA pac- | AMCTbeB Ha pac- | cTeOAeil HA pac-
’ TeHUU, IIIT. TeHUMU, IIIT. TeHUU, T TeHUU, T TeHUu, T TeHU!U, T

2019 .

KonTpoan 42,53 2,33 12,17 28,07 21,16 8,16 6,28

AvicoBut 2 1/A 45,70 2,42 13,03 31,85 24,12 9,33 7,18

AuCoBUT 4 /A 48,26 2,43 14,26 35,61 27,00 10,41 8,02

Auncosut 6 1/a 51,26 2,45 15,47 38,69 29,21 11,28 8,68

HCP,, 0,99 0,14 0,31 1,63 0,77 0,39 0,30
2020 T

KonTpoan 40,83 2,24 11,61 26,84 20,32 7,83 6,03

AucoBut 2 /A 43,42 231 12,38 30,26 2201 8,86 6,83

Auncosut 4 r/a 46,83 2,35 13,84 34,56 26,19 10,10 7,78

AucoBut 6 /a 49,31 2,36 14,88 37,22 28,08 10,85 8,35

HCP 0,95 0,14 0,29 1,58 0,75 0,37 0,29
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Ta6n. 2. BnuaHue 06paboTku JincoButom Ha poTOCUHTETU-
yeckue nUrMeHTbl (Mr/r) nucTbes cou yepes 15 gHei
nocse BHeEKOpHeBOro npumeHeHUA Ha paCcTeHUAx B tba3e
nnopoHoweHuna (2019-2020rr.)

Xaopoduaa, Mr/r

O6padoTku a b a+b KapoTtuHouasl,
MI/T
2019t
KonTpoab 1,18 0,73 1,92 0,97
Aucosut 2 1/A 1,27 0,79 2,07 1,08
AucoBut 4 1/a 1,49 0,93 2,42 1,19
Aucosut 6 1/a 1,64 1,02 2,66 1,23
2020 T
KonTpoab 1,14 0,70 1,84 0,92
Aucosut 2 1/A 1,22 0,76 1,98 1,04
AmcoBuT 4 r/a 1,44 0,88 2,32 1,13
Aucosut 6 /A 1,57 0,97 2,54 1,19

006paboTKy. B cBSI3M € 3TUM, KaK [IPABIAO, CAMblE BLICOKUE
3HAUEHUsE 9TUX [IAPaMeTPOB OBIAN 3aPUKCUPOBAHbL B pe-
3yAbTaTe OIIPLICKUBAHMS PACTEHUII C HAMOOACE BLICOKIMU
WCIIOAB3YEeMbIMM KOHLIEHTpAIsIMK ArcoBUTa B O I/A 110
CPaBHEHMIO C APYTMMU 0OpabO0TKaMU 1 KOHTPOABHBIMU
pacteHwsiMu. Takum 06pa3om, BO3MOXKHO, U3-3a POCTA 1
PasBUTUS PACTEHUIT OH MOKET ObITb CTUMYANPOBAH [10BbI-
ntenvem coaeprkanus CO,, yBeAmdnBsaeTcs (pOTOCHHTES 1
Y4CTO TOBBIIIACTCS] YPOXKANTHOCTb.

[Tostomy yao6penme ANCOBUTOM MOYKET 3HATUTEABHO
YCUAUTB POTOCUHTE3, TAK KaK BHEIIHNM (PAKTOPOM, Orpa-
HIYUBAIONIIM (POTOCUHTE3, SIBASIETCSI €CTeCTBEHHOE COACP-
xanune CO, B BO3AyXe, OTHOCUTEABHO KOTOPOTO TOAYYIeH
CaMblil BBICOKUI YPOYKall C PACTEHUS COM T10 CPABHEHUIO
¢ koutpoaem [10].

OAHaKO B pesyAbTaTe pasanyni B ucrioabdosanvu CO,
BO BpeMst POTOCUHTe3a pacTeHust ¢ (POTOCUHTETIIECKIM
nyteM C3 4acTO AEMOHCTPUPYIOT OOABIIYIO PEAKIIUIO
pocTa 1o cpaBHeHMIO C pacTeHwsimMu ¢ riyTem C4 [12-14].
YBeaudeHre arMOCepHOro CO, 1 MOXKET IOBAMATD Ha

BHAOBOIL COCTAB OYAYIIIX 9KOCUCTEM Iy TeM AuddepeHtn-
POBAHHOTO BO3AECVICTBYISI HA KAYECTBO 1 KOAMUYECTBO CEMSIH
B Pa3ANYHbIX (PYHKUNOHAABHBIX IPYyIIIaxX pacteHui [15].

PesyabTaThl, 110AyUeHHDIE B MAOA. 2, TIOKA3BIBAIOT, 9TO
KOHLIEHTpaLy xaopoduaaa a, b, oduiero xaopoduaaa u
KapOTHMHOMAOB PACTEHUI, OIPbICKAHHBIX ANCOBUTOM B
A03€ 6 T/A, OBIAN YBEAUYEHBI [10 CPABHEHIIO C KOHTPOABHBI-
MU PACTEHWIME 1 ADYTUMU KOHLIEHTPAIMSMU AMCOBUTA.
OTU pe3yAbTaTbl MOTYT ObITh 0OYCAOBACHDBI HAMOOABIIEN
accnmuasinineit GOTOCHHTe3a 1 HANOOADBIIIEY KOHIIEHTPA-
LIMell COAePIKaHUA IUTMEHTa Ha ypoBHe AucosuTa 6 I/A 110
CPaBHEHUIO C HeOOPAOOTAHHBIMYU PACTECHUSIMU 1 APYT MU
KoHIIeHTparmsaMu Ancosuta. O6padoTka ACOBUTOM 3Ha-
YUTEABHO YBEANUMAA O0lIee COACPIKaHUe XAOPOPHUAAL 1
KapOTUHOUAOB B PacTeHMsIX cou [16].

Kpowme toro, Carmen [10] 1 Ap. ToKa3aau, 4To Hau-
GoAbIIAst UHTEHCUBHOCTh (POTOCHHTE3a HAOAIOAAAACH B
HeKOpHEBOM yaoOperuu Aucosut na ocuose CO,. Buytpu
AUCTBEB YaCTUIIBI AVICOBUTA PA3AATAIOTCS U BBIACASIIOT, B
vactnoctu, CO,.

BbiBOABI

VccaeaoBaHue TIOKa3aA0, YTO BHEKOPHEBbIE ITPUMEHe-
HIIS1 ¢ AVICOBUTOM B KaveCTBe HAHOYACTHII (HAHOYACTULIBI
Ca, Mg n Fe) chIrpaart pelaiontyio poab B yCUACHNI POCTa
pactenuil con. [TosToMy Ha TIOASIX COM PEKOMEHAYETCsl BHE-
KOpHeBoe BHeceHne Ancosuta B A03e 6 I/A. [Ipumensiemble
00pabOTKM TOBAWSIAY HA (POTOCHHTE TIECKYIe TINTMEHTHI.
Harmmm pe3yabTaTbl CBUACTEABCTBYIOT O TOM, YTO AMCOBUT
TIpu 06PabOTKe 6 T/A YBEAMYNA OOABITUHCTBO XapaKTepu-
CTUK POCTa COM. TakUM 00Pa3oM, 3TOT arpOHOMITUECKUIL
IIpreM MOXKeT ObITb MCIIOABb30BaH AAsL TIOAydeHMs1 GoAece
BBICOKUX YPOYKaeB COM.

Hccnedosamenv M. O. Hoeap dunarcupyemes 3a ciem
cmunenduu 6 pamkax Coemecmnoil Mcnonnumenvhoil npo-
epammet medicdy Apaodcoii Pecnybnukoii Ezunem u Poccutickoil
Dedepayuet).

—

10.

11.
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IMIORPHOLOGICAL RESPONSE OF SOYBEANS (GLYCINE MAX L. MERR)
TO FOLIAR APPLICATION OF NANO-FERTILIZER

The experimental field of the Federal Scientific Center for Vegetable Growing, Moscow region, Russian Federation,
a field experiment was carried out to study the effect of Lithovit (nano fertilizer) in 3 doses of 2,4 and 6 g/ on
some growth indicators of soybean plants cv. Kasatka. Plants were sprayed with lithovit three times in phases:

branching, flowering, fruit formation. The results showed that foliar application with Lithovit at the rate
of 6 g/l led to a significant increase in plant height (51.26,49.31 cm), the number of pods per plant
(1547, 14.88), fresh leaf weight / plant (38.69, 37.22 g), and dry weight of leaves / plant (11.28, 10.85 g),
fresh weight of stem / plant (29.21,28.08 g] and dry weight of stem / plant (8.68, 8.35 gl in 2019—-2020
respectively compared to control treatment, while there was non—significant increase in the number of branches
per plant (2.45, 2.36] compared to other concentrations of Lithovit. In the same variant, the maximum content
of chlorophyll, a (1.64, 1.57 mg/g), b (1.02,0.97 mg/g.], and carotenoids (1.23, 1.19 mg/g.], were obtained
with foliar application with Lithovit at the rate of 6 g/I. In general, it can be concluded that foliar feeding
with nano—fertilizer in the form of lithovit at a concentration of € g/I can be recommended for growing soybeans
to improve its growth, yield, and quality.

Key words: soybean, nano—fertilizer, Lithovit, growth characteristics, photosynthetic pigments.
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Apby3bl — MpaduyuoHHas Kybmypa IXHbIX pe2uoHos Poccuu. Cnoxusuwuecs decamunemusamu mexHon02uu 8030e/bI8aHUS,
no3goAlm nony4yams cmabunsHsie ypoxau. C nepexodom Ha KanesbHoe opoweHue Cmanu aKmyanbHbIMU UCCI00BAHUSA NO
BHeceHUto yoobpeHuli 8 kKayecmse NOOKOPMOK ¢ NoauBHol 8000l (epmueayus), Komopsle N0380AOM CBOBPEMEHHO NOYYamb
pacmeHusm Heobxo0uMble numamesnbHsle sewecmsad. J1a usyyeHus BAUSHUS HA pacmeHus apby308 hepmueayuu pazaudHbIMuU
Kanutineimu yoobpeHusmu 8 2020-2021 22. Ha opowaemom nose lpukacnulickozo aepapHo2o (edepanbHo20 Hay4YHo20 yeHmpa
PAH 6b11 3a710)eH onbim. Lenb uccnedos8aHus — uzydeHue 8aAUSHUA epmuzayuu apby3a paziuyHsIMu KaaUulHbIMU MUHEPATbHbIMU
Yy0obpeHuaMU Ha e20 buoMempuYecKue NoKasamenu U NPoOyKMUBHOCMb B YC/IOBUSAX CBEMJIO-KAWMAHOBbIX N0Y8. B pe3ynsmame
nposedeHH020 U3y4eHus yCMaHoBeHo, 4mo usy4aemblii paHHecnessili 2ubpud apbysa Tus-Tam F, Xopowo 0m3bi8aemcs Ha BHeCeHue
KkanutHbix ydobpenud. Tak 66110 ycmarosnero, ymo sHeceHue KNO,, K,SO, u cosmecmHozo sHecenus KCl u K,SO, cnoco6cmsyiom
yBesuyeHuto OnuHbl 2nasHol nnemu Ha 0,42-0,64 M. U (hopMUPOBAHUIO HAUGOIbLIE20 KOUYeCmBa 6OKOBbIX naemell Ha 00HOM
pacmeruu — 3,6-3,9 wm. Brecerue KNO, u cosmecmroe sHecerue KCl u K,S0, cnocobcmsyiom opmuposaruro 8 cpedHem 3a mpu
cbopa Ha o0Hom pacmeHuu om 3,5 00 4,1 wm. nnodos. Haubosee kpynHbie Na00bI Npu NepsoM cbope OmMeyanuch Ha BapuaHme
¢ sHeceHuem KCl — 8,2 ke. Juamemp nnodos npu 3mom GbiN MAKCUMAIbHBIM HA BapuaHmax ¢ sBHeceHuem KCl u cosmecmHo2o
sHecenus KCl u KNO, — 0,2 m. Haubonbuas macca nnodos u ypoxaiiHocms ommeyanucs Ha sapuanmax c sHeceruem KClu K,SO,.

KnioueBble cnoBa: ap6ys3, MuHepanbHble yiobpeHus, epturauus, GUOMeTpHUs, YPoXKanHOCTb.

BBeaeHue

Teppuropuaabno AcTpaxaHcKas 00AACTb OTHOCUTCS
K [pukracrmiickomy pernony Poccuiickont Deaepannut 1
XapaKTepU3yeTCst apUAHBIM KAUMATOM (B 2—5 pa3 GoAbllle
NCTIAPSEMOCTH, 9eM BBITIAACHNE OCAAKOB B TICPUOA BeTeTa-
1n). [apaHTHert XOPOIINX YPOSKAeB CeAbCKOXO3SIIICTBEH-
HBIX KYABTYp — sIBASICTCSI OpolleHne. KaneabHbIl oAns
— 9TO OAMH 13 CaMbIX 3(DPEKTUBHBIX CIIOCOOOB OPOIIIEHNS
B APUAHBIX YCAOBILIX. [Ip11 mOMOIIN CHCTEMbI KalleAbHOTO
TIOAVBA [IOCPEACTBOM (PePTUTALINY AOITYCKACTCS BHECEHNE
BOAOPACTBOPMMBIX YAOOPEHMIT B PA3AUYHBIX AO3aX [0, 2, 3].

ATpoXUMUYeCcKON HAYKON AOKA3aHO, UTO 3 (PeKTUB-
HOE MCTIOAb30BaHME YAOOPEHMI AOCTUTACTCs B TOM CAyYae,
€CAM VX TIPUMEHSIIOT B TIPABUABHON Pa3paOOTaHHOM CUCTe-
Me, C y9eTOM KOHKPETHbIX ITOYBEHHBIX 1 KAUMATIICCKIX
YCAOBUIL, (PU3NKO-XUMUYCCKIX CBOMUCTB YAOOpPEHUI, a
TaroKe (PU3MOAOTIUECKIX OCOOCHHOCTE! IIUTAHYS 1 TIAa-
HUPYEMOIl YPOSKaHOCT! BBIPAIIMBAEMbIX KYABTYD, M MX
YepeAOBaHUsE B ceBooOopote [1, 5].

B OBOIIEBOACTBE OTKPBITOTO TPyHTa 60Aee TIEPCIIeK-
THBHBIMHU SIBASIOTCSI CTIOCOOBI OPOLIEHIIS, KOTOPbIe 0OecTIe-
YMBAIOT HE TOABKO Oecriepe6orHOe CHaOKeHIe PacTeHn
BAArOM, HO 11 ITPOAYKTUBHOE 11 SKOHOMHOE ICTIOABb30BaHIE
TIOAMBHO BOABL B COUeTAHMN C BO3MOKHOCTBIO TIOAAYH Pac-
TBOPEHHBIX B Hell TUTATEABHBIX BEIIIECTB HETIOCPEACTBEHHO
B 30HY PACTIOAOKEHIISI OCHOBHOY MaCChl KOPHEBOM CUCTEMBL
pacrenust [8, 4].
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LleAbI0 MCCACAOBAHNS SIBASIAOCH U3yUeHUE BAWSHIUS
deprurannu ap6ysa pa3sANIHbIMU KAAUTHBIMA MIHEPAAD-
HBIMU YAOOPEHUSIMU Ha er0 OMOMeTPUUeCcKUe TIOKa3aTeAn
1 TIPOAYKTUBHOCTD B YCAOBUSIX CBETAO-KAIlITAHOBbIX TIOYB.

MaTepMaA " ME€TOABI UCCACAOBAHUS

B 2020-2021 rT. Ha OmBITHOM y4YacTKe [Ipukacrmii-
CROTO arpapHoro ¢heAepaabHOTO HayqHOTO IeHTpa PAH
TIPOBOAMAOCH M3YUeHNe ACNCTBUS KAAMITHBIX YAOOPEHW
Ha POCT, Pa3BUTHE U TPOAYKTUBHOCTb apOy3a CTOAOBOTO
TIPY KalleAbHOM OPOILIEHUH.

3aKAaAKa OTIBITOB, TIPOBEACHIE YICTOB 11 HAOAIOACHUI
OCYIIECTBASIAOCH TIO OOIMIETIPUHATBIM MeTOAMKAM. buo-
MeTpuvecKue HaOAloOAeHU y apOy30B IIPOBOAMAUCH Ha
10 yueTHBIX pacTeHNAX ¢ KAKAON MTOBTOPHOCTU KayKAOTO
BapuaHTa. [ I[pOBOAVAY M3MEPEHNST AAMHBI TAABHOI TIAETH,
CPEeAHeT AANHBI OOKOBBIX TTAETEI, UMCAA OCHOBHBIX TIACTET.
YueTbl yposkast apOy30B 1 €r0 CTPYKTYPbl IIPOBOAUAM T10
10 yueTHBIM pacTeHMsIM 32 TPY cOOPA. YIUTHIBAAU CPEAHEE
KOAMYECTBO TIAOAOB Ha PACTEHUM, CPEAHIOI0 MACCy TIAOAOB
11 UX ANaMeTp, YPOKalTHOCTb CTAHAAPTHBIX 11 HECTaHAAPT-
HBIX TIAOAOB COTAACHO METOAMKE TOCYAapPCTBEHHOTO CO-
PTOUCTIBITAHMS CEABCKOXO3STICTBEHHBIX KyABTYP. Bhityck
“1eTBepPThIH (KapTO(heAD, OBOIIHBIE 1 OaXUeBble KYABTYPBI)
(2015 1) [30]. TTo pe3yabTaTam MOAYUEHHBIX AAHHBIX TTPO-
BEACHA CTATUCTUYECKast 00paboTKa.

[Toces cemsH apOy3a TPOU3BOAMAY B TIEPBOM ACKAAe
Masl, KOTAQ TeMIlepaTypa BozAyxa aocturaaa 14-16°C, a
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104Ba Ha TAyOMHe 5 cM rporpesaaach Ao 17-18°C. Cxema
nocesa — 1 X 1,4 M, T. €. TIAOIIAAb TTMTAHUS KQYKAOTO pac-
Tenwsi coctasasiet 1,4 M*. TIpy Takoil cxeMe [oceBa IycToTa
crosuus — 7100 pactenuit Ha 1 ra. Hopma BbiceBa MeAKO-
ceMsAHHOro apOy3a cocTaBasgeT 3—4 Kr/ra. Criocob nocesa
— IIPSIMOM T10CEB B T10YBY, BpyuHY10. [loces mpoBoAMACS
10 OAHOW CTOPOHE KalleAbHOM A€HTBL. OIIBIT IIPOBOAUACS
Ha paHHecrnieaoM TuOpuae Tus-Tam F1. OOmas naomaab
oA orbitom 700 m?.

Ha mipoTskeHnn BCeil BereTalllni AAsL TIOAACPIKaHNs
BA@KHOCTH I104BbI Ha yposHe 75-80%HB mposoanancs
[IOAUBBL C TIOAMBHON HOpMO# 77 m*/ra. OpocureabHast
HOpMa Ha KalleAbHOM opolueHuu coctasuaa 2200-2500
M’/ra 33 BeCb [1EPUOA BereTallnl.

PekomeHAyeMast A032 BHECEHWSI MUHEPAABHBIX YAO-
OpeHni IIpyu BO3ACABIBAHUN apOy3a Ha CBETAO-KAIITaHOBbIX
T0YBaX 1pY KarieAbHoM oportuenn — N, P K|, . Donosoe
BHECEHIE MUHEPAAbHbIX YAOOPEHWI B [IOUBY IIPU KyALTHBA-
mn: azopocka NPK 16:16:16 — 200 xr/ra uan 32 kr/ra B
ACTICTBYIOIIIEM BEIIeCTBE 110 KKAOMY 9A€MEHTY TUTAHUs,
COOTBETCTBEHHO. BMecTe ¢ KarleAbHbIM TIOAUBOM B TeUeHUe
BereTalluu ocpeAcTsoM pepruranmuu Buocuaoch No P K .

BapuanThl BHeCeHMs: yAOOPEHUI B OIIBbITE!

1) XAOPUCTBII KaAUIL;

2) cyabdar Kaaus;

3) XAOpUCTBIH Kaauil, 70% OT CyMMBI AO3bL B A. B. +
cyabat kaansi, 30% OT CyMMBI AO3BL B A. B.;

4) KaAueBast CeAUTpa;

5) XAOpPUCTBIH Kaauil, 70% OT CyMMBI AO3bL B A. B. +
Kaanepast ceautpa, 30% OT CyMMBI AO3BL B A. B.

B TeyeHUN BereTalny pOBOANAY OAHY MEXaHU3UPO-
BaHHYIO0 00PAbOTKy I10YBBI, 3aKAIOYABIIYIOCS. B KYABTHBA-
LIVIV MEYKAYPSIAUTL, A TAKOKE Py4HbIE IIPOIIOAKIL. TaKoke Ipo-
BOAMAUCH ITPOPUAAKTUYCCKIE 00pa00TKY (DYyHIUIIIAAMU.

[ToYBEHHBIN TIOKPOB OIBITHOTO y4YaCTKa IPEACTaB-
ACH CBETAO-KAIlITAHOBBLIMU COAOHIIEBATHIMU TTOYBAMU 6e3
HAAWYMA TIATeH COAOHIIOB. [T0YBBI HAa y4acTKe CBETAO-
KalllTAHOBble, KAPOOHATHbIE, MOIIHBIE I CPEAHEMOIIIHBIE,
ACTKOCYTAMHUCTOTO cocTasa. CoAepiKaHMe IyMyca OueHb
nuskoe — 0,86-0,90%.

COrAacHO arpoOKAMMATUYECKOMY PalOHMPOBAHUIO,
TeppUTOPUsL IIPOBEACHNUS OIIbITA 110 CTEIIEHM BAAroobe-
CIIEYEHHOCTM OTHOCUTCSI K CyXOH 30HE, II0 YCAOBUSM
TEeNAOOOECIIEYeHHOCTH AETHETO TIePH0Ad — K YMEPEHHO
JKapKOMY TIOAPAilOHY.

PesyabraTsl uccaeaoBaHust
U uX 00Cy’KACHHE

[lpu BpipamuBanuu ap6ysa 2/3 MuHepaAbHBIX
YAOOpEeHMIT HEOOXOAUMO BHOCHUTDL IIOA PaHHEBECEHHIO
KyAbTHBannio. OCTaAbHbIE BHOCAT B TIOAKOPMKY. Han6o-
Aee adderTnBHA 3a cueT depTUrary MOAKOPMKA TIOCAE
3aBSI3BIBAHUSI TIAOAOB, TaK Kak 709% 3AeMEeHTOB ITUTAHWS
apOy3 IIOTPeOAsIET B TIOCAEAHME 3-4 HEAEAN AO CO3PEBAHMSL.
BrocuTb KaauiHble yAOOpeHMst Ha apOy3e PeKOMEHAOBAHO

Ne4 2021 Teopernueckue u npuknagHbie npoénemsi AMK

ABa pasa B 1eproA (POPMUPOBAHUS IIePBbIX OyTOHOB U B
TIEPUOA 1IBETEHWSI-TIAOAOHOIICHSL.

B Hamuiem orbite, IOMUMO (POHOBOIO BHECEHUS a30-
bocku, MBI pa3AeANAN BHeCEHE yAOOpeHMit Ha 6 hepTura-
LIMOHHBIX TIOAKOPMOK 110 17% 0T 00111ell HOPMBI KaKADIIA.
AAst GepTUranny UCIIOAb30BAAU aMMUAYHYIO CEAUTPY
(N — 34,4%), monoammonuiidpocar (N — 12%, P,O.
— 61), XAOpUCTBIN KaAUIL (KZO — 62%), cyabdar Kaaus
(K,0—53%, S— 18%), nurpar xaausa (N — 13,7%, K,O
— 46,2%). TlepBast u BTOpast IOAKOPMKA IIPOBOAUAUCDH C
HeOOADBIINM MHTEPBAAOM, & TPEThsl, TaK KaK II0CAC HA9aAd
1IBETeHMs1 TIOAMBBI TIPEKPAIIAIOTCS A0 00PA30BaAHMS 3aBsI3H,
6bIaa IpousBeAeHa yepes 10—15 Anedt mocae BTOpoOil, ueT-
BepTas, IATas U IeCTast C uHTepBaAoM /—10 AHeit.

[ToBeaeHHBIE GOMETPIYECKIE N3MEPEHMSI T0KA3aAU
HACKOABKO 3 (eKTUBHO BHeCeHUe YAOOPEHUIl IIOCPeA-
cTBOM (epTUrary. YIUTHIBAAU YMCAO OCHOBHBIX IIACTEl
(IOA OCHOBHBIMY TIATSIMU TTOAPA3YMEBAIOTCs KAK TAABHBIN
cTe6eAb, TAK U HOPMAABHO Pa3BUTble AAUHHBIE IIACTH,
OTXOASIIIINE OT OCHOBAHUS CTeOAsT) XapaKTePU3yeTCst KaK
6oabioe (He MeHble O TAeTel), cpeaHee (4-6 maeTein)
nan Maaoe (Menblie 4 tiaerein) [7, 9].

[lo n3MepeHMsIM AANHBI TAABHOI1 A€ TH HAMMEHBIIINe
3HA4YEHMs OTMEYCHbl HA BAPUAHTE XAOPUCTBIN KaAUN —
3,05 M, TaKkKe HIDKe OCTAABHBIX BAPUAHTOB OblA BAPUAHT
COBMECTHO BHECEHUSI XAOPUCTOTO KaAUsl 1 KAAUEBOM ce-
antpel — 3,08 M (puc. 1).

Han6oabl11ei1 AAMHOI TAQBHO TTACTU OTAMYAACS BapU-
aHT KaAneBast ceAuTpa — 3,09 M, 4TO BIIOAHE 3aKOHOMEPHO,
TAK KaK CEAUTPA CIIOCOOCTBYET POCTY pacTeHuil. Heckoabko
HIDKe ObIA BAPUAHT COBMECTHOTO BHECEHNS XAOPUCTOTO Ka-
Avsi 11 cyabdaTa Kaansi — 3,65 M. Takum 06pasom, BHeCeHIe
KAANEBOIl CEAUTPEI, CyAbdaTa KaAus U COBMECTHOTO BHe-
CeHIs XAOPHUCTOTO KaAWsL 1 CyAbdaTa KaAus ClIoCOOCTBYeT
YBEAUYEHUIO AAVUHEI TAaBHOM TAeTr Ha 0,42-0,64 M.

Cpeansisi AAHa OOKOBbIX I1A€TEH BAPbMPOBAAA B 3a-
BUCHUMOCTH OT BApPUAHTA OIIbITd. MEHbIIE BCErO AAHHBIN
[IOKa3aTeAb ObIA Ha BapuaHte ¢ cyabdarom Kaaus — 0,77
M. HeckoabKo Bblllle Ha BAPUAHTE C KAAUEBOU CEAUTPON
0,80 M, Ha BapraHTaX C COBMECTHBIM BHECEHIE XAOPUCTOTO
KaAUsi ¢ CyAb(ATOM KAALS U C KAAUEBOI CEAUTPON AAVHA
O0KOBBIX T1AeTel cocTaBasiaa 0,83 m. Hamboaee AAMHHBIE
GOKOBBIe T1AeTY (PUKCUPOBAANCD HA BAPUAHTE C XAOPUCTDIM
kaameM — 0,88 M.

YKMCAO OCHOBHBIX TIA€TeN OBIAO HEOOABIIIUM 3,6—3,9
IIT. Hd BAPUAHTaX C KAAMEBON CEAUTPON U XAOPUCTBIM
KAAMEM 1 COBMECTHBIM BHECEHMEM XAOPUCTOTO KaAUS C
KaAUEBON CEAMTPON. Ha OCTaAbHBIX BApMAHTAaX YKICAO
OCHOBHBIX I1A€TeT1 OBIAO CpeAHUM 4,2—4,4 T. (Cum. puc. 1).

COopbl TA0AOB apOy3a IMTPOBOAMAL TPYIKADI 110 Mepe X
cospeBanusl. B pesyabrate 0000111eHIS YUeTHBIX AAHHBIX 110
BAPUAHTAM OIIBITA, B CDEAHEM 33 ABA TOAA YCTAHOBACHO, UTO
GOAbIIIe BCETO TIAOAOB (POPMUPYETCsi Ha BAPUAHTE C BHECCHI-
€M XAOPHCTOTO KAV COBMECTHO C CyAbaToM Kaams — 165
IITYK 1 Ha BAPUAHTE C XAOPUCTBIM KaaneM — 152 mrTyku
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4,5
4,0
35 T
3,0
2,5
2,0
1,5
1,0
0,5
XAOPUCTBIT Cyabar kaaust XAopuCTbIi Kaanesas XAOPUCTBIT
KAAUIT xaaun, 70% + ceAnTpa kaaun, 70% +
cyabdat kaanst, 30% Kaanesas ceantpa, 30%
Puc. 1. BuomeTpuyeckue namepeHus pacreHuii apbysa, cpeaHee 3a 2020-2021 rr.: Bl — pAuHa rNaBHOM NneTu, m;
O — cpepHAsA AMHA GOKOBbLIX NeTeM, M; CNIOWHAA NMHUA — YUCIO OCHOBHbIX NieTei

¢ AeastHKE. Ha BapunanTe ¢ BHeceHMeM CyAbdaTa KaAus 1
TIPY COBMECTHOM BHECEHNM XAOPUCTOTO KAAMs C KAANEBOM
CeAMTpOil B CpeAHeM opmupyeTcst A0 145-146 maoaos
apOy3a. Membitie Bcero maoAoB apOysa hopMupoBaA0Ch Ha
BapUaHTe C BHECEHNEM KaAMeBON CeAUTPhI — 138 mITyk.

KoaAn4ecTBO MAOAOB Ha OAHOM PACTeHUU 110 cOopam
BapbUPOBAAO B HaIleM orbiTe oT 1,1 Ao 1,6 mIT. B 3aBUCH-
MOCTH OT BapMaHTa BHeCeHUs: yAOOpeHuu. B cpeanem 3a
Tpu cO60pa Ha OAHOM pacTeHun apOysza pOpMUPOBAAOCH
oT 3,5 Ha BapMaHTe C KaAMeBOW CEAUTPOIl A0 4,1 TIT. Ha
BapuaHTe C COBMECTHBIM BHECEHNEM XAOPUCTOTO KAAUs C
cyAb(ATOM KAAWS TIAOAOB.

[TAOABI OTAMYAANCH TI0 MAacCe He TOABKO B 3aBUCHU-
MOCTH OT BHOCUMBIX YAOOPEHNI, HO 11 B 3aBUCIMOCTH OT
coopa. Hanboaee KpyTIHbIE TTAOABI TIPY TIEPBOM cOOpe OBIAT
Ha BapuaHTe C BHECEHMEM XAOPUCTOTO Kaaus — 8157,8
T, @ Ha OCTAAbHBIX BApMAHTAX Macca MAOAOB IIPU I1EPBOM
cOope BapbupoBaaa ot 7178,6 Ao 7547,2 . Camast HU3Kas
Macca TIAOAOB TIPH TIepBOM cOOpe OTMevaAach Ha BapraHTe
COBMECTHOTO BHECEHUsI XAOPUCTOTO KaAUS U KAANEBOL
ceantpsl — 7178,6 I. (puc. 2).

CpeAHsisi Macca TIAOAOB TIPU BTOpPOM cOope, Kak
[IPaBMAO, CHIDKAAACh HA BCEX BApUAHTAaX B CPEAHEM Ha
60—700 r. MckAloueHreM CTaA BAPUAHT C KAAUEBO CeAU-
TPO#1, Ha KOTOPBIX Macca IAOAOB BO3PACTaAd B CPEAHEM
ot 40 a0 600 .

ITpu sTOM HamOOAbBIIAs MacCa MAOAOB BO BTOPOM
cbope 0TMeYaAACh Ha BAPMAHTAX C BHECEHUEM KaAMEBOMN
CEAUTPBI 11 COBMECTHOTO BHECEHUsSI XAOPUCTOTO KAAUS U
KaAMeBOM ceAnTpsl — 7536,1-7794,8 .

Kak BuAHO U3 puc. 2, TpeTuil cO0p OTAMYAACS MEHb-
MMMU 110 Macce TIAOAAMHU, TIPY 3TOM CHIDKEHUE CPeAHel
MacChl OAHOTO TIAOAQ 110 CPAaBHEHUIO C TIePBbIMU cOOpaMu
cocTaBasiaa B cpeaeM 830-2060 T, a 1I0 OTHOIIEHUIO CO
BTOpBIMU cOOpamu Ha 768—-1869 1. CaeAyeT OTMETUTD, YTO
HarOOAbIIINE TIOKA3aTeAN 10 CHIKEHUIO CPEAHEN MacChl
TIAOAOB 10 COOpaM OTMEYAAMCh Ha BApUAHTe C BHECEHUEM
XAOPUCTOTO KAAMSL.

['lo cpaBHEHMIO C APYTUMU BAPUAHTAMU IIPY BHECEHNU
cyAb(aTa KaAusi 1 €T0 COBMECTHOTO BHECEHS C XAOPUCTBIM
KaAMEM Macca MAOAOB OblAa BBIIIIE M COCTABASIAA B CPEAHEM
6167,5-67153 1.

CpeAHNN AMaMeTp TIAOAOB apOy3a, TaKKe KaK 1 CPeA-
HsIs Macca Ob1a 60AbITIe TP TIepBoM cbope. Hamboabimme
T10Ka3aTeAlr TIPY 9TOM OTMEYAAMCh Ha BaApUaHTax C BHeCe-
HIEeM XAOPUCTOTO Kaaus — 20,1 cM 11 COBMECTHOTO € HIM
BHECEHUSI Kaaneson ceAntpsl — 20 cM. Ha ocTaabHBIX
BapUaHTax AUaMeTp TAOAOB BaPbUPOBAA HE 3HAYUTEABHO
ot 19,5 40 19,9 cM, uTO HATASIAHO TIPEACTaBAEHO Ha puc. 3.

Y4eTol 110 BTOpOMY COOpY TOKa3aAu yMEHblIeHUe
AMameTpa TA0AOB apbysa B cpeaneM Ha 0,2-0,9 cM, Ao
19,1-19,4 cm. Hamboabmmit AmaMeTp TIPU 3TOM OTMe-
YaACs Ha BapUaHTe C KAAUEBOH ceAuTpolt — 19,7 cm u Ha
BapuaHTe C XAOPUCThIM KaareM — 19,4 cm.

AnameTp TIAOAOB B TPETbeM COOPE YMEHBIIAACS 10 OT-
HOIIEHMIO K TiepBoMy cOopy Ha 0,5—1,4 cM, TI0 OTHOTIEHNIO
Ko BTOpoMy c6opy Ha 0,1-1,0 cm. [Tpu aToM mORazaTean
CPEAHETO AMaMeTpa IIAOAOB OOABIIIe BCETO CHIKAAUCDH Ha
BapUaHTaX C BHECEHMEM KaAMsL XAOPUCTOTO 11 COBMECTHOTO
C HUM BHECEHMsI KaAMEBOW CeAUTpPHI. HanboabimmM ana-
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Puc. 2. CpepHAs Macca 0AHOro Nioja B 3aBMCMMOCTM OT BHOCUMbIX YA06peHuit, cpepHee 3a 2020-2021 rr.:
W — 1-# c6op; @ — 2-it c6op; 0 — 3-i cbop
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XAOPUCTBII
KAAWI

Cyabcar Kaaust

XAOPUCTBIT
kaaun, 70% +
cyabcar kaausi, 30%

Kaaunesas
ceAnTpa

XAOPUCTBII
xaamit, 70% +
Kaamesas ceantpa, 30%

Puc. 3. CpepHuii fuameTp naoaa B 3aBUCUMOCTU OT BHOCMMbIX yA06peHun, cpegHee 3a 2020-2021 rr.:
B — 1-i c6op; @ — 2-i1 cbop; O — 3-it cbop
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Puc. 4. Macca nnopoB no c6opam ¢ yueTHow AensiHKK, cpeaHee 2020-2021 rr.:
W — 1-1 cbop; @ — 2-ii cbop; 01— 3-it c6op

METPOM IAOAOB ITPU STOM OTAMYAANCE IIPU TPeTheM cOope
BAPUAHTEHI C BHECEHNEM CyAbaTa Kaaus U C COBMECTHOTO
C HUM XAOPUCTOTrO Kaans — 19 cm. B cpeanem, anameTp
10 BCeM BAPMAHTAM 3a TOABl U3Yy4YeHMsl B MEPBbIX cOOpax
coctaBasia oT 19,5 a0 20,1 oM, Bo BTOpBIX cOopax oT 19,1
A0 19,7 cm, a B TpeTbux oT 18,6 A0 19 cm.

Haunboabias macca TIAOAOB B CPEAHEM OTMEYaAdCh
IIPU IIEPBBIX cOOpax OT 326,7 A0 427,4 KT B 3aBUCUMOCTH
0T BapuaHTa onbiTa. Ha BTOpom cbope o611as Macca Obiaa
HIDKe M COCTaBAsdAAa OT 352,5 a0 402,0 xr, a Tpetuit c6op
ObIA caMbIM HU3KUM OT 398,9 Ao 254,8 kr. Ilpu sTom
HAOAIOAAAMICh KOA€OAHMS TI0 Macce IIAOAOB IO cOOpaM B
3aBMICIMOCTH OT BapUaHTa OTIbITa (puc. 4).

B cpeanem 3a Tpu cOopa MeHbIIE BCETO OBIAO ITAOAOB
apOysa Ha BapuaHTe C BHECCHNEM KAANEBOW CEAUTPBl —
983,8 Kr, a 00ABIIIE BCETO Ha BAPUAHTE COBMECTHOTO BHE-
CeHUS XAOPUCTOrO Kaaus u cyabdara kaau — 1178,8 kr.

CpeAHsisl ypoKaHOCTb CTAHAAPTHBIX TTAOAOB apOy3a
B OIIBITE 3a FTOABI U3y4eHUs BAPbUPOBAAA B 3aBUCUMOCTH OT
BHOCUMBIX YAOOPEeHM1 He3HAYUTeAbHO. [Tpr 5ToM HanboAb-
mas yposkalHOCTb Ha yposHe 203—-204 T/ra oTMedarach
Ha BAPMAHTAX C OTACABHBIM M COBMECTHBIM BHECCHUEM
XAOPUCTOTO KaAWs M CyAbdaTa Kaanst (puc. 5).

HecTaHAQpPTHBIX TIAOAOB 1 OTXOAQ B OINbITE MEHbIIE
BCEro ObIAO HA BAPUAHTAX C BHECCHMEM XAOPUCTOTO KAAUS
— 16,4 1/ram c ero COBMECTHBIM BHECEHUEM C CyAbhAaTOM
Kaanss — 20 1/ra. boablie BCero HeCTaHAAPTHBIX TTAOAOB
OBIAO OTMEUEHO HA BAPUAHTAX C KAAMEBOM CeAUTPOIL.

Takum 06pa3om, B CpeAHEM 3a TOABl U3Y4YeHUs
610AOTUYECKAsl YPOXKANHOCTD AOAOB apOy3a OblAa MaK-
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CUMAaABHOM HAa BAPUAHTAX C KAAUEBON CEAUTPONl, KaK B
YUCTOM BHAC, TaK U C XAOPUCTBIM Kaauem — 252.1 u
242,7 1/ra, COOTBEeTCTBEHHO. HO Ha AAHHBIX BapUaHTaxX
OBIAO 11 OOABIIIOE KOAMYECTBO HECTAHAAPTHBIX IIAOAOB
1 OTXOAd, IIO3TOMY TOBAPHOCTDb ypoKas OblAd CaMOU
Huszkon 79-83%.

Ha ocTaapnbIX BapraHTaX OMOAOTHYECKAS! ypOXKal-
HOCTDb Bapbuposaaa oT 220,1 Ao 229,4 1/ra. Hanboabmas
TOBAPHOCTb YPOyKasl OTMEUeHa Ha BAPUAHTAX C BHECEHUEM
XAOPUCTOTO KAAUS ¥ XAOPUCTOTO KAAUS C CYyAb(ATOM Ka-
Anst — 91-93%.

BoiBoABI

HpOBeAeHHO@ N3y4deHne BAVSTHIA PASANYIHBIX KaAW-
HbIX yAOépeHI/H;I Ha POCT, pa3BuUTHE 1 IIPOAYKTUBHOCTb
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Puc. 5. YpokaitHocTb apby3a, cpegHee 2020-2021 rr.:

- CTaHAApPTHbIE; O— HeCTaHAapPTHbIE
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apbysa 1okazaro 3eKTUBHOCTh UX MPUMEHEHUs T10- U X COBMECTHOIO BHeCeHUs (xAaopucTblil Kaauil, 70%
CpeACTBOM (hepTHralinm. OT CyMMBI AO3BI B A. B. + CyAbdar Kaaus, 30% OT CymMmbl
OTMe4aA0Ch TTIOAOKUTEABHOE BAUSIHIE TI0 PIAY O110- AO3BL B A. B.).
METPUYECKUX TI0KA3aTeACT M I10KA3aTeAeH CTPYKTYpPBhI AyqIIMu 110 TI0KA3aTeAsIM YPOYKaHOCTH TTAOAOB ap-
YPOUKast OT BHECEHNMSI KaAsI XAOPUCTOTO, CyAbdaTa KaAus 6y3a 1 X TOBAPHOCTY TaKKe OBIAK BAPUAHTEI C BHECEHMEM
Autepatypa '

1. Tonvapenko, B.E. Pazpa6oTka 1 060CHOBaHME CUCTEMbI YAOOPEHMS OBOIIHBIX KyABTYP B AecocTenu YKpauHsl aBropedepar AUC.
... AOKTOpPa CeAbCKOX03aicTBeHHbIX HayK: 06.00.04 / B.E. Tonvapenko // X.: - 2014. - 35 ¢ ;

2. Topeank, A.A. Banstrnie yaoOpeHnii ¢ moanBHOE BoAoT! [ Texet]: o63opuast nndopmarmist/ A.A. Topeank. —M.: BHUMTOVCX, 1977. - 67 c.

3. Aeaos A.A., MuHepaabHOE IUTAHIE CTOAOBOTO apOy3a P KalleAbHOM OPOIICHUN B APUAHBIX YCAOBILIX PeCIlyOAnKy KaaMbikus/
A.A. Aeaos, B.B. bopoabrues, 3.5. Aeaosa// Tlaoaropoane — 2018 -No2 — C. 11-14.

4. Axknaxukos, B.H., Crenanent I.T. O deKTMBHOCTb MUHEPAABHBIX YAOOPEHNI! Ha KalITaHOBbIX rousax / B.H. Askuakukos, M1.T.
Cremanen // Arpoxummst. — 1971, — No 11. — C. 144-146.

5. Vlonosa, 3.M. OCHOBHBIe AOCTIDKEHMSI B TIPUMEHEHNN KarleAbHOTO opotuenust [Teket]: o630opHas nundopmarms / 3.M. Vonosa,
C.W.bouko. — M.: BHUMTOUCX, 1985. — 66 c.

6. Koaebormmna T.T. OpperTrBHOCTD IIPUMEeHEHIsT BOAOPACTBOPUMBIX YAOOPEHUIT B PA3ANYHBIX AO3aX IIPY BhIpaIlnBaHny apOysa cTo-
AOBOTO B ycAOBUAX Boarorpaackoro 3asoaskbs / T.I. KoaeGommna, H.B. Pa6unkosa // B c6opruke: Hayka 1 MOAOACKD: HOBbIE NACK
n pernennst. Matepuaast XI MesKAyHAPOAHOI HAYYHO-TIPAKTITIECKON KOH(EPEHIIMI MOAOABIX nccaeAoBateaeil. 2017. C. 341-343.

7. MeToAUKA TOCYAAPCTBEHHOTO COPTOUCIILITAHIIT CeABCKOXO3SICTBEHHBIX KYABTYP. BBIITyCK 1eTBepTblil (KapTOdeADb, OBOLIHbIE 1
GaxdeBble KyAbTypbl) M., - 2015t - 61 c.

8. Mockeuaes A.IO. ArpoTexHITecKrie TIPHIEMBI TTPY BO3ACABIBAHNN apOy3a B ycAOBMAX Boarorpaackoit o6aacti/ A.1O. Mockeirdes,
T.M. Konotornickas, M.C. Huxyann, M.A. Aessataes // [Taosopoane — 2010 - No2 — C.20-21.

9. ®uann, B.J. TIpakTiiueckoe pyKOBOACTBO IO (pepTHUrallii OBOIIHBIX KYABTYP OTKpbITOro rpynta/ B.M. ®uaun, 10.H. TTaeckaues
— Boarorpaa: @I'EOY BO Boarorpaackmit TAY, 2017. — 94 c.

References

1. Goncharenko, V.E. Razrabotka i obosnovanie sistemy” udobreniya ovoshhnyx kul tur v Lesostepi Ukrainy™ avtoreferat dis. ...
doktora sel' skoxozyajstvenny x nauk: 06.00.04 / VE. Goncharenko // X.: - 2014. - 35 s.;

2. Gorelik, L.A. Vliyanie udobrenij s polivnoj vodoj [Tekst]: obzornaya informaciya / L.A. Gorelik. — M.: VNIITE'ISX, 1977. - 67 s.

3. Dedov A.A., Mineral'noe pitanie stolovogo arbuza pri kapel nom oroshenii v aridny'x usloviyax respubliki Kalmy kiya/ A.A.
Dedov, V.V. Borody chev, E*.B. Dedova// Plodorodie — 2018 -Ne2 — S. 11-14.

4. Dzhidzhikov, VN, Stepanecz I.T. E ffektivnost’ mineral ny x udobrenij na kashtanovy x pochvax/ V.N. Dzhidzhikov, I.T. Stepanecz
// Agroximiya. — 1971. —No 11. - S. 144-146.

5. Ionova, Z.M. Osnovny'e dostizheniya v primenenii kapel'nogo orosheniya [Tekst]: obzornaya informaciya / Z.M. Ionova,
S.I.Bojko. — M.: VNIITE'ISX, 1985. — 66 s.

6. Koleboshina T.G. E ffektivnost’ primeneniya vodorastvorimy x udobrenij v razlichny x dozax pri vy rashhivanii arbuza stolovogo
v usloviyax Volgogradskogo Zavolzh'ya / T.G. Koleboshina, N.B. Ryabchikova // V sbornike: Nauka i molodezh™: novy'e idei
i resheniya. Materialy’ XI Mezhdunarodnoj nauchno-prakticheskoj konferencii molody x issledovatelej. 2017. S. 341-343.

7. Metodika gosudarstvennogo sortoispy taniya sel skoxozyajstvenny x kul tur. Vy pusk chetverty'j (kartofel, ovoshhny e i baxchevy'e
kul'tury’) M., = 2015g. - 61 s.

8. Moskvichev A.Yu. Agrotexnicheskie priemy" pri vozdely vanii arbuza v usloviyax Volgogradskoj oblasti/ A.Yu. Moskvichev, T.M.
Konotopskaya, M.S. Nikulin, M.A. Devyataev // Plodorodie — 2010 - Ne2 — S.20-21.

9. Filin, V.I. Prakticheskoe rukovodstvo po fertigacii ovoshhny x kul tur otkry togo grunta/V.I. Filin, Yu.N. Pleskachev — Volgograd:
FGBOU VO Volgogradskij GAU, 2017. — 94 s.

N. A. Zaitseva, I. I. Klimova, E. V. Yachmeneva, A. S. Dyakov, S. V. Zaitsev

Precaspian Agrarian Federal Scientific Center of the Russian Academy of Sciences,
rexham@rambler.ru

EFFICIENCY OF POTASSIUM FERTILIZERS IN WATERMELON FERTIGATION
ON LIGHT CHESTNUT SOILS

Watermelon is a traditional crop of the southern regions of Russia. The cultivation technologies, developed
for decades sustain stable yields. After starting using drip irrigation, studies on the application of fertilizers
with irrigation water (fertigation] which allow the plants to receive the necessary nutrients in a timely manner
have become relevant. To study the effect of fertigation with various potash fertilizers on watermelon plants,
the experiment on the irrigated field of the PAFSC RAS was carried out in 2020-2021. The aim of the research
was to study the effect of watermelon fertigation with various potash mineral fertilizers on its biometric
parameters and productivity on light chestnut soils. Tiv—Tam F1 — early ripening hybrid of watermelon —
responded well to potash fertilizing. Application of KNO,, K,S0,, and combined use of KCl and K, SO, contributed
to an increase in length of main stems by 0.42-0.64 m and formation of the largest number of lateral stems per
one plant (3.6-3.9 stems]. Application of KNO, and combined use of KCl and K,SO,, promoted formation of 3.5 to
4.1 fruits per plant. The largest fruits (8.2 kg] at the first harvest were observed in the variant with KCl application.
At the same time, fruit diameter was maximum (O.2 m) in the variants with KCI and combined use of KCl and KNO,.
The greatest weight of fruits and the highest yields were in the variants with KCl and K S0 ,, fertilizing.

Key words: watermelon, mineral fertilizers, fertigation, biometrics, productivity.
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Hekoropbie ocobeHHOCTN pocTa N CTPoOeHUs
Ay60BbIX APEeBOCTOEB JIECHOW ONbITHON Aa4u

TMMMpﬂ.‘BeBCKOﬁ daKagemMmummn
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C. H. Bonkog'2, T. A. Menoposa’, A. B. Jle6epes?, A. B. FlemoHoB?

"Poccuiickmin yHnBepcuTeT Apyxx6bl Hapo[os,

2Poccuvickunii rocynapcTBeHHbIV arpapHbi yHuBepcuteT — MICXA umenn KA. TumupsseBa

vergasovser@mail.ru

B Hacmoswee spems 0y6 npedcmasneH Ha 1/4 yacmu naowadu JlecHol onsimHoli dayu Pocculickozo 20cydapcmseHH020 azpapHo2o
yHusepcumema — MCXA umeru K.A. Tumupszesa u s815emcs 00HOU U3 OCHOBHbIX 1eC006pazyowux nopod. CoenacHo mamepuanam
necoycmpolicmsa 2009 2., 0y6o8bie HacaxdeHus npouspacmatom Ha JlecHol onsimHol daye Ha naowadu 64,78 2a. [y6 omHocumcs
K BaXHbIM ecoobpasyrouux nopodam esponelickoli yacmu Poccuu u WUpoKo ucnosnb3yemcs 8 20p00CKOM o3eneHeHuu. [loamomy
yesblo NposedeHHbIX UCCIe00BAHUL ABNANOCL BbIABNEHUE HEKOMOPbIX 0COBeHHOCMel pocma u cmpoeHus 0y608bix dpesocmoes Ha
nocmosiHHbIX NPOGHbLIX NAoWadsx. TakcayuoHHble pabomsl Ha NOCMOAHHbIX NPO6HbIX NA0WadsX JlecHol onsimHol daye u 06pabomka
Mamepuanos usmepeHuli nposooUUCh No 06LenpuHamsiM Memodukam. Jpesocmoamu ¢ npeobnadaHuem dyba 3aHamo 105
Y4aCmKO8, U3 HUX K OpesocmoaM ecmecmBeHH020 NPOUCXOKOeHUS OMHOCAMCA 94 y4acmKa, a K IeCHbIM Kybmypam — 11 y4acmkos.
o umozam u3yyeHus cospemMeHHbIX MamMepuanos NOCMOAHHbIX NPO6HbIX naowadel 8bIABAEHO, Ym0 014 Oy608bIX HACAK OeHUll
ecmecmseHH020 NPOUCXOXOeHUs xapakmepHo npeobaadaHue dpesocmoes II u III knacca 6oHUMema, npucnesarWwezo U cneno2o
Kaccos 803pacma, Cpe0HeB03pPACMHbIe HACAXO0eHUs npedcmasieHsbl 6 y4acmxamu, MonoOHAKos Hem. [ly6osbie Haca)oeHus
UCKYCCMBEHHO20 NPOUCXOXOeHUA NpeumMyuecmseHHo OMHOCAMCA K YUCMbIM N0 COCMABY CNesibIM U nepecmoliHbiM OpesocmosM.

B nocnedHue decamunemus Habodaemcs meHOeHYUs 06pa308aHUA HA Mecme YuCmbix Opesocmoes CMeWaHHsbIX. Ha ocHose
GHANIU3a aPXUBHbIX MaMepuanos 3a 95 em ycmaHosaeHbl 0CO6eHHOCMU POCMa U CMPOeHUS, CMeWaHHO20 COCHOBO-0y608020 1eCHO20
HacaxdeHus. B cmpoeHuu dybossix Opesocmoes no duamempy pacnpedesieHue depesses npubauXaemcs Kpugol HOpMAanbHO20
pacnpedenerus. Haubosnbuwee Ko1u4yecmso oepesbes NpUXoOUMCA Ha YUeHMPaabHble CmyneHu moauuHbl.

KnioueBble cnoBa: ﬂ,y6, JlecHas onbITHas faya, coctas APEBOCTOA, CpeAHAA BbICOTA, cpefHuin AvameTp,

BBeaenue

WccaeaoBanns HacakAeHUM AeCHOU ONBITHOMN
Aaur ObIAM HavaThl B 1862 I. TIOA PYKOBOACTBOM rpacda
A. P. Bapraca ae beaemapa. [lepBriit aecoyctponTean Aec-
HO OTIBITHOM Ad9M OTMedaa, uto B 1862-1863 rT. Ay6
3aHMMaA Ha AeCHOT Aade 6% OT TTOKPBITOM AeCOM TIAOTIAAT
1 OBIA TIPEACTaBACH M3PEKEHHDbIMU PA3HOBO3PACTHBIMI
HaCaKACHUAMU. Takue HACa’)KACHUS PEKOMEHAOBAAOCH
BBIPYOUTb M HAa OCBOOOAMBIIENCA TIAOIIAAW TTOCAAUTD CO-
cHy u Oepe3dy. B HacTosmee Bpems AyO TPEACTaBACH Ha
1/4 wactn maomaan AeCHOM OTIBITHOM AQUU W SIBASIETCS
OAHOI1 M3 OCHOBHBIX AeCO00pa3ylolmx Mmopoa. [Tostomy
TIEADBIO TIPOBEACHHDBIX I/ICCAeAOBaHI/Iﬁ SIBASIAOCDH BBISIBACHIIE
HEKOTOPBIX OCOOEHHOCTEN POCTa 1 CTPOEHMUST AyOOBBIX
APEBOCTOEB Ha TTOCTOAHHDBIX HpO@HbIX TIAOIITAAAX.

MaTepnaA 1 METOABI UCCACAOBAHUSA

Aecnas onpitHas Aaua PTAY-MCXA nmenu K. A. Tu-
MUpsI3eBa HAXOAUTCSI B CEBEPHOMN YaCTU FOPOAd MOCKBHBI.
O6m1as naouaab AeCHO OMBITHON Aaun B 1862 T. cocTas-
AsiAa 257,1 ra, 13 KOTOPOM K TOKPBITHIM AeCOM TePPUTOPU-
AM OTHOCMAOCH 199,4 ra. HanbOoabIITy10 TIAOIIAADL 3aHUMAAN
HACAKACHUSI C TIPe0OAdAAHIIEM COCHOBOTO SA€MEHTa Aeca
— 114,1 ra, xpoMe COCHBL Ha IIAOIIAAU B 16,4 ra mpous-
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CTpOEeHNe ApeBOCTOEB, CTYNEHN TONILLNHBI.

pactaaun AyOOBble Pa3HOBO3PACTHbIE APEBOCTON C TIPeod-
AAAAHVIEM HepeCTOI;IHbIX, Ha BprYéKaX 1 HU3MHHBIX MEeCTax
rIpouspacTtaaa 6epesa 1 OCMHA, 3aHnMasIme 46,7 1 19,3 ra
COOTBETCTBEHHO. EAb BCTpeYaAach MCKAIOUUTEABHO B BUAE
noapocrta [1, 3, 9].

K nauaay XX Bexa IMaoIaAb AeCHOM OMBITHON AQUN
cokpatuaach A0 248,7 ra. K 1915 1., maormmaau, 3aHsATbIe
HACAKACHISIMU C TIpeoOAaAaHNeM AyOOBOTO 9AeMEHTA Aeca
YMEHBIITAANCH A0 12,1 Ta, oanako B 1929 1., mocae 3ampetrie-
HUs1 CIIAOIIHBIX PyOOK 1 3acyxu 1938-1939 rT. naomaan,
3AHSATHIC Ay6OBbIMI/I HACPKACHUSAMU CTAAUN YBEAI/I‘{I/IBaTb.
Coraacno Matepuaam AecoycTtporictsa oT 2009 ., Ay6oBbie
HACaKACHNS TIPOM3PACTAIOT Ha AeCHOIl OTIBITHOM Adave Ha
niaomaan 64,78 ra. Ayo mipeactasaet Ha 105 AecoTakcain-
OHHBIX Y4aCTKaX, 13 KOTOPBIX ADEBOCTOSIMI €CTECTBEHHOTO
TIPOMCXO’KACHNA 3aHATO 61,42 ra, a mocaakamu 3aHsTo 11
Y9aCcTKOB 001meit maomaasio 3,36 ra [4, 5, 8].

ApeBOCTOU eCTeCTBEHHOTO IIPOUCXOKACHUS TIPEA-
CTABAC€HbDbI TpI/IALIaTbIO y"{aCTKaMI/I HpHCHeBaIOLHI/IX U CIIEADBIX
HACKACHUI U T11eCTHIO y4aCTKaMI CPEAHEBO3PACTHBIX. Mo-
AOAHSIKI HE BCTpeLIaIOTCH. AECHbIe KyAbTypr HpeACTaBAEHbI
OAVMHHAALIATBIO y"{aCTKaMI/I C HpMCHeBaIOH_II/IMI/I U CIIEABIMU
APEBOCTOSIMUL. B pasHble TOAbI GBIAO 3aA0XKEHO IISITh TIOCTOSIH-
HbIX ITPOOHBIX [TAOIIAACH, 3aHIMAIONINX 3,9% OT IAOIIAAK
BCex AyOOBBIX HACAKACHUIT AeCHOT OTIBITHOM Aaun [2, 6, 7].
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TakcaumonHble padOThl HA [TOCTOSHHBIX TPOOHBIX
TIAOIIAASIX AeCHOM OTIBITHOM Aave TIPOBOAMANCD T10 00I1Ie-
NIPUHATHIM METOAMKAM. V3MepeHne AMaMeTpoB ACPEeBbEB
IIPOM3BOAMAOCH IIPH HOMOIIN MepHO# BrAKu Halghof,
BBICOT ACPEBbEB — MEXaHUYECKOTO BEICOTOMEpa Suuntu.
Ilo pesyabTaTam BBIIOAHEHHOTO IepeveTa 110 CTYIeHsIM
TOAIIMHBI TTPOBOAMAOCH TIOCTPOEHMSI IrpaduKa BHICOT,
OIIPEACASIANICh CPEAHSIS BBICOTA U CPEAHMIT AMaMeTp. Aaaee
PaCCYUTBIBAAOCH YMCAO ACPEBLEB U CyMMa ITAOILIAALH Cceve-
HUI 110 CTAHAAPTHBIM popmyaaM. 1o AecoTakcamOHHbIM
TabAMIIAM HaXOAMAUCH 3HAYEHUS 00BEMOB CTBOAOB 110
CTYIICHSIM TOAIIMHBI 1 PACCUMTBIBAACS 3ar1ac.

Pe3yabraTsl nccaeAoBaHmMsA
U UX 00Cy’KACHHE

ITpo6Hast maomaab «b» 3arokena mpodeccopom
M. K. Typckum B 1892 1. ApeBocTo XapaKTepru30BaACs Co-
ctaBoM 9ALE ea. E, Oc n otHOCHACS K [V KAaccy 60HUTETA.
K 1960 roay octaaocs 391 miT./ra AepeBbes Ayba ¢ Ipu-
Mecbio AuIibl 1 Oepesbl. K 144 roaam ApeBOCTO Tiepertiea
13 IV Bo Il kKaacc 60HUTETA, TAaK KaK 3HAYMTEABHO BO3POCAA
AOASL y4aCTUsL AUIIBL 1 O€PE3bl B COCTABE APEBOCTOSL.

B 1950 r. mpodeccop B. T1. Tumodees 3aa0kua 110-
CTOSIHHYIO TIPOOHY10 TAomaAb «O» B HacakaeHUU Ay0a,

pacta 1 cocTosiao u3 964 mT./ra Ayda n 107 1mt./ra ocuHbl
CO CpeAHell BBICOTON AyOOBOTO 2A€MEHTA AeCa, PAaBHOI
15,9 M n ocunosoro 13,2 M. 3amac Ay0oBOro saeMeHTa
Aeca coctaBasia 189,1 m’/ra m 8,7 m’/ra y 0CHHOBOTO.
K 130 roaam HacaskaeHue niepetiao so Il kaacc 6onuntera.

[Tocae BripyOku B 1909 . crieaoit cocHbl 1 OGepe3bl
00pa3oBaAOCh HACAKACHUE AyOa, B KOTOpoM B 1950 roay
ipocpeccopom B. T1. Tumodeesbim Gbiaa 3aroskeHa IPOOHAsE
naomaab «E». B 60 aeT ApeBocToit cocTosia u3 ayda 961
T./Ta, COCHBI 83 1mIT./ra 1 Anmibl 39 MT./Ta ¢ IpeobAaraHn-
eM AyOOBOTO 9AeMeHTa Aeca, OTHOCsIerocs Ko 11 kaaccy
Gouwurera, ¢ 3arnacom I sipyca 324,8 m’/ra. Bo 11 sipyce
npeobaaAaeT Anra ¢ saracom 25,1 m*/ra.

B 1877 1. npocdeccopom M. K. Typckum 6b1a0 3aA0-
JKeHa IpoOHast IaoIaAb « M» B 170-T11 AeTHIX AyOHSIKAX C
IIPUMeChIO COCHbL 11 6epe3bl. B1905 1. Obiaa BrIpyOAeHa BCs
riepecToitHast cocHa, a B 1930 . B. TI. Tumodees mponssea
B APEBOCTOE AOOPOBOALHO-BBHIOOPOUHYIO PYOKY C U3BATHAEM
4eTBePTH 3amaca. ApeBOCTON XapaKTePU30BAACS CPEAHEN
BBICOTO, paBHOM 27 M, 1 0THOCUACA K I1II Kaaccy 6oHnTeTa.

W3 12 3aaoskennnix B 1862 1. A. P. Bapracom ae be-
AEMapOM MPOOHBIX MAOIIAAEN COXPAHMAACH TOABKO TIPO0-
Hast naomaab «Ex». OnHa 3aA00KeHe B COPOKA ABYX ACTHEM
COCHOBOM HACAKAEHUU C IIPUMECHIO Oepe3bl 1 AyOOBbIM

obpasosasirerocs u3 11 spyca mnocae BbIPyOKM cocHbl. Ha Ta6n. 2. Pacnpepienexue aepesbeB COCHbI
MOMEHT 3aKAAAKH APEBOCTO! XapaKTepH30BaACs BO3pac- Mo CTyNeHAM TOJILUUHBI
ToM 60 AeT u cocTosia U3 Ay6a 948 miT./ra u ocunbl 103 KoAnHeCTBO AepeBbeB
., . CTyneHn TOAIIMHBL, CM
IT./Ta CO CPEAHEN BBICOTON AyOOBOTO 2A€MEHTa Aeca T, %
B 15,8 M, 3amacom 208,4 M’/ra u ocuHoBoro B 12,1 M, 28 6 10,5
saracom 8,9 m’/ra. Hacaskaerne xapaktepusosaaocs I11 36 4 7,0
Kaaccom 6onureTa. K 70 ToaaM OCHHA BBITIAAA U3 COCTABA 40 5 8.8
ApPEBOCTOsI, B CACACTBUU YeTO CPEAHSIS BbICOTA AyOOBOTO 44 7 12,3
JAeMeHTa Aeca Bo3pocaa Ha 1,2 M, 3amac-Ha 17,1 m’/ra. 48 10 17,5
K 143 roaam ApeBOCTO#1 XapaKTepPHU30BaAACS] TIOKA3ATEASIMY, 52 8 14,0
[IPUBEACHHBIMU B Mabi. 1. 56 9 158
TTpo6Has maoraab «H» Tak e 3aa0xkeHa podecco- 60 8 14,0
pom B. IT. Tumodeessim B 1950 1. Ha MOMEHT 3aKAaAKHT Mroro 57 100
TIPOOHO MAOIIAAN HACAKACHIIE AOCTUTAO 55-AeTHEr0 BO3-
Ta6n. 1. TakcauMoOHHAA XapaKTePUCTUKA NPOGHbIX naowaaei
. Cymma
Ksapraa/ TTaomaan, | Kaacc DAeMeHT Cpearmit CpeaHsist | mAOIIaAei Hncao 3armac,
Toa CocTas ApeBOCTOSt Tloanora AVAMETD, . | AepeBbes, 5
TITIIT ra 6oHuTeTa aAeca BBICOTA, M | CEUEHUN, m’/ra
oM N mT./ra
m*/ra
A 31,8 153 139 180,0
6/D 1892 6A252An 0,4546 I 0,78 b 39,1 23,1 6,6 35 67,5
Ant 231 5,2 81 522
1 apyc:10A 0,80 A 333 17,0 133,8 278 413,9
8/0 1950 0,1275 I
11 sipyc: 10Am ea. Ka 0,17 An 11,2 14,8 8,0 549 107,9
A 32,4 28,6 250 340,3
8/H 1950 8A2AnN 0,1851 I 0,90 23,0
An 34,0 6,8 40 76,4
A 27,8 23,7 275 2744
8/E 1898 9AlAm ea. C,B 0,0705 11 0,70 16,7
An 34,3 4,5 25 43,0
A 63,2 222 15,7 29 217,0
9/M 1877 6A4An+b5,Ka,B 0,0482 1 0,89
An 34,3 19,5 22,1 156 271,0
Lapyc: 10C ea. b, A 0,61 C 41,5 27,1 28,1 133 337,2
3/E 1862 0,2731 1
1l sipyc: 7A3Ka, ea. Ar, B 0,53 A 31,5 18,1 26,7 137 240,4
32 Teopetutieckune n npuknagusie npo6nemsl AMK Ned 2021
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Pacnpepenenue pepesbes cocHbl (a) u ay6a (6) Ha npoGHoil nnowaam «E»
(WwTpuUxoBas NMHUA — HOpPManNbHOE pacnpepeneHue)

noapocToM. B 1888 1. moa pykosoacteoM M. K. Typckoro
ObIA TIPOBEACH TIEPBbINl IepeveT Ha MPOOHOI IMAOIIAAM,
APEBOCTOU XapaKTePU30BaACs 558 1IT./Ta COCHOBOLO 9A€-
MEHTA AeCa CO CPeAHUM AuaMeTpoM 29,8 cM; 487 mr./ra
6epe30BOro 9AEMEHTA AeCa CO CPEAHVIM AMAMETPOM 8,3 CM,
a TakkKe 463 MmT./ra AyOOBOTO 9A€MEHTA AeCa CO CPEAHUM
AnameTpoM 3,9 cm Bo I spyce. B 1960 r. u3-3a ommbxu
B pacueTe CPeAHEN BbICOTBL ADEBOCTON Obla OTHeCeH K 111
KAaccy GOHUTETA IIPU CPEAHEM AMAMEeTpe COCHBL, PAaBHOM
43,6 cM, Ay0a — 21,8 cm u Gepesbl — 25,4 cM.

Ha ocHOBe MaTepraA0OB MHOTOACTHIX MICCACAOBAHUI
11 TIPOBEACHHBIX A€COTAKCALIMOHHbIX N3bICKAHMI N3Y4eHO
CTPOEHMEe APEBOCTOEB M0 AMAMETPY B CMEIIIaHHOM COCHOBO-
AyOOBOM HACKACHUI. PacTipeaeAeHIe ACPeBbEB COCHBI TI0
CTYTICHSM TOAIIMHBI HA TIOCTOSTHHOM ITPOOHON TIAOIIAAT
«E» mpeactaBaeHo B maoi. 2.

Ha pucyHke, d moKa3aHbl IIPOLIEHTDI, TPUXOASIIIIECS
Ha Ka’KAYIO CTYIIeHb TOAIIMHBL. AHAAOTMYHO TIOCTPOCH
rpacduk 1o Ay60BOMy 3aeMeHTY Aeca (pUucyok, 6). B pac-
TIPEACACHIN AEPEBBEB COCHBI 11 Ay0a T10 CTYTIEHSIM TOAIIN-
Hbl HAMOOADBIIIeEe KOAUYCCTBO ACPEBbEB COCPEAOTOUCHO B
LIEHTPAABHBIX CTYTICHSX.

Ha ocHOBe MaTepraAOB MHOTOACTHIIX MICCACAOBAHUI
3a 95 AeT yCTaHOBACHBI OCOOCHHOCTU POCTA U Pa3BUTHUA
APEBOCTOEB, a TaKXKe CTpOoeHue Mo AuameTpy. B 1896 r.,
10 pe3yAbTaTam IIepBOro IepeueTa Ha IIpode Obao 128

€AVHMUII COCHBI, PaclIpeACAMBIIMeCs B CcTymneHax 10-35
CM CO CpeAHUM AMamMeTpoM 28 cM, B 1909 1. Ay6 1 Gepesa
OBIAYM TIPEACTABACHBI NCKAIOUMTEABHO B TIoapocTe. B 1950
T. 66 eAnHHUII Ay0Oa TiepexoAqT Bo 11 apyc, Toraa Kak 6epesnl
TOABKO O 9K3EMIIASIPOB.

BoiBoABI

ApeBocTosMu ¢ TIpeoOArasanueM Ayba 3aHaTo 105
YYaCTKOB, 13 HUX K APEBOCTOSIM €CTeCTBEHHOTO IIPOMC-
XOJKACHUs OTHOCATCA 94, a K A€CHBIM KyAbTypam — 11
Y4aCTKOB. AAst AyOOBbIX HACAKACHUI €CTECTBEHHOIO IIPO-
NCXOXKACHUS XapaKTepHO rpeobAasanue Apesoctoes I u
III xaacca GOHUTETA, IPUCIIEBAIOIIETO U CIIEAOTO KAACCOB
BO3PACTa, CPEAHEBO3PACTHDBIC HACAKACHNUS TIPEACTABACHBL
IIECTBIO YY4aCTKAMU, MOAOAHSKOB HET.

Ay060Bble HACAKACHNS MCKYCCTBEHHOTO TIPOUCXOKAL-
HUSL TIPEUMYIIECTBEHHO OTHOCATCS K YMCTBIM 10 COCTaBY
CTICABIM U TIEPeCTOMHBIM APEBOCTOSAM. B rocaeanme Aecsi-
TUAETUSL HAOAIOAAETCsl TEHAEHIIMs 00pa30BaHMA Ha MeCTe
YKCTBIX APEBOCTOEB CMEIIIAHHBIX.

Ha ocHoBe aHaAn3a apXUBHBIX MATEPUAAOB 3a 95 AeT
YCTaHOBACHBI OCOOCHHOCTI POCTA 1 CTPOEHMSI HACAKACHUI
COCHBI 1 Ay0Oa Ha TPOOHO 1aoIaAu «Ex» . Msyuenue ctpoe-
HIIE TI0 CPEAHEMY AUAMETPY C PACIIPEACACHNEM ACPEBbEB T10
CTYTICHSM TOAIIMHbBI TOCTOSTHHOM TIPOOHOM TIAOIIAAN «E».
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SOME FEATURES OF GROWTH AND STRUCTURE OF OAK STANDS
IN THE FOREST EXPERIMENTAL STATION, TIMIRYAZEV ACADEMY

Currently, oak is represented on 1,4 of the area of the Forest experimental station of Russian State Agrarian
University — Moscow Timiryazev Agricultural Academy and is one of the main forest—forming species. According to
the forest inventory materials of 2009, oak trees grow on the area of 64.78 hectares in the Forest experimental
station. Oak belongs to the important forest—forming species of the European part of Russia and is widely used in
urban landscaping. Therefore, the purpose of the research was to identify some growth and structure features of
oak stands on permanent sample plots. The taxation work on the permanent test plots of the Forest experimental
station and processing of the measurement results were carried out according to generally accepted methods.
105 plots were covered with oak tree stands, 94 of them were classified as stands of natural origin,and 11 — as
forest plantations. It was revealed that oak stands of natural origin were characterized by the predominance of
tree stands of Il and Ill quality class, maturing and ripe age classes; middle—aged stands were represented by 6
plots; there were no young stands. Artificial oak stands mainly belong to ripe and over—mature stands of pure
composition. In recent decades, there has been a tendency for the formation of mixed stands instead of pure ones.
Based on the analysis of archival materials for 95 years, the features of growth and structure of mixed pine—oak
forest plantation have been established.

Key words: oak, Forest experimental station, stand composition, average height, average diameter.,
stand structure, thickness steps.
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Jleca npedcmasssom coboli cmpameauyeckuli npupoOHsIli pecypc Ha macmabHsix meppumopusx Pocculickoli Pedepayuu,
scedcmaue 4ye20 neped 20cy0apcmsom cmoum 3adaya no NosyyeHuro ceedeHuli 06 Ux KONUYECMBEHHbIX U Ka4YeCmBeHHbIX
XapakmepucmuKax, a makxe caoespemMeHHoe obecneyeHue op2aHu3ayuU Mep, HanpasaeHHbIX HA OXPAHY U 3aLyumy 1ecos ¢ Yesbio
COXPAHeHUs BbINOTHEeHUS UMU OCHOBHbIX, 8 MOM Yuce cpe00006pasyoux u Xo3salicmaeHHbx GyHKYuUl. Llensio uccnedosanus
ABNANACH OYeHKA BAUAHUSA Opesopaspywanux 2pubos 8 efosbix HacaxdeHusx 3anosedHuxa «Konoepusckuli necx». B
Ka4ecmse 06beKkma uccned08aHuUA BbICMynanu dpesopaspywaioujue 2pubbl, 8biA8€HHbIE 8 PA3HOBO3PACMHbIX HACAKOEHUSAX C
npeobnadaxuem enu 8 cocmase dpesocmos. VioeHmuguyuposanucs 2pubsl No N1000BLIM MeAaM ¢ NOMOWbIO onpedenumens u
nposedeHus MUKpoCKonu4eckux uccnedosanull. B xode uccnedosaHus Ha meppumopuu npupodHo20 3ano8edHuKa «Konoepusckui
Jecy bbi10 06HapyxeHo 20 8ud08 OpeBoPa3pywarLUxX 2pubos, CambiMu pacnpoCMpPAHeHHbIMU OKA3GAUCH credyioujue Buobl
Oepesopaspywiarwjux epubos: Cmepeym HexHo8olN0YHbI (Stereum subtomentosum Pouzar), boepkandepa onanéuHas (Bjerkandera
adusta (Willd.: Fr.) P. Karst.), [y6ka enosas (Phellinus chrysoloma (Pers.: Fr.) Donk), Toymosuk Hacmoawuii (Fomes fomentarius
(L.: Fr.) Fr.), Knumakoyucmuc cesepreiii (Climacocystis borealis (Fr.) Kotl. et Pouzar). [lpou3sedeHa oyeHKa pumocaHumapHo2o
COCMOSAHUS e108bix OpeBoCMoes pa3Ho20 BO3PACMHO20 U NOPOOHO20 cocmasa. Pesynsmamam pacyema cpedHell kKamezopuu
COCMOAHUSA HACA)OeHUll NOKA3a, YMo NpeobaadalowuMu ABAOMCA HACAXOHUA CUNbHO 0CAbNeHHbIe (3 Kame2opus COCMOAHUSA).
BbisiB/1€HbI 3KOHOMEPHOCMU PACNPOCMPAHEeHUS KOHKpemHbIx 8UO08 0epesopaspywanLux epubos omHocumeasHo cy6cmpama.
Haubonswemy sosdelicmsuto OpesopaspywanLyux 2pubos noosepieHsl sanexHsie cmaossi (61%). HaumeHbwemy sosdelicmsuro
namozHeHHbIx 2pubos nodsepieHsl )ussie (29%) u cyxocmolitbie (11%) Oepesbs.

KnioueBble cnoBa: GurtocaHuTapHas oLeHKa, ApeBopaspyliatolyme rpubbl, NPUPOAHLIA 3anoseaHuK, «Konorpusckuit nec».

BBeaenune

B XXI Bexe BaKHEHIIEN 3aAa4eil AeCHOTO XO3sMCTBa
SIBASIETCsI TIPOBEACHUI1 MICCACAOBAHUI He TOABKO OOABHBIX
AECHBIX HACAKACHUM, HO 1 3AOPOBBIX AECOB, BbIABACHUE
OCHOBHBIX IPUYMH UX BBICOKOW YCTOMYMBOCTU K BO3-
ACTICTBIIO BO3OYAUTEAE OOAC3HEN, TaK KaK MOAyIeHHbIE
AQHHBIE TIO3BOASIT Pa3paboTarh KOMIIAEKC 3(h(heKTUBHBIX
ACCO3AIMNTHBIX MEPOTIPHSATHH, CTIOCOOCTBYIONINX BbIPAII-
BAHWIO BBICOKOITPOAYKTUBHBIX, IICHHBIX ACCHBIX HACAKAC-
HUs1, CIIOCOOHBIX TIOAHOCTBIO YAOBAE€TBOPUTH IOTPEOHOCTH
HApPOAHOTO X03sicTBa. OAHUM U3 HanboAee CEePbe3HbIX
BOIIPOCOB, CTOSIIINX IIePEA AeCHOI (PUTONATOAOTUEN 1
AECOBOACTBOM B IICAOM, SIBASICTCSI U3yUeHUe TPUYNH BO3-
HUKHOBEHWSI THUACBLIX O0AC3HE B HACAKACHISX PA3HOTO
BO3PACTa ¥ COCTABA,  TAKOKe pa3spaboTKa MePOTPHATA 110
TIPEAOTBPAIICHUIO TIOSBACHUS 11 PA3BUTHSL 09ATOB THUAC-
BBIX TIOPKEHWIT ¥ CACP’KUBAHMUIO MX PACTIPOCTPAHEHMSL.

Hamboaee mHTepecHON sABAseTCS TPUOHAs TeOpus
BOZHUKHOBEHWs THUACT, TIpeAAOsKeHHas B 1827 1. IT A Tap-
TUTOM, COTAACHO KOTOPOM, BIIEPBbIe BHY TPEHHSISI THAAD Ape-
BECHOTO CTBOAA PA3BUBACTCS TOABKO ITPU YCAOBHM HAAINS
B HeM Mutteawst Tpu6os [7]. B XX 3HaunTeABHBIN BKAGA B
U3ydeHue IPoLiecca THUeHMsI APEBECHHEI BHEC IIpodeccop
C. V. Banun [10], kaaccuduimposasumit rprOHbIe TaTo-
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TeHbI 110 BAVSHUIO Ha CTPYKTYPY U OKpac ApeBecuHbl. Ha
CETOAHSIIITHUN A€Hb OYeBUAHO, YTO TPUOHBIE OPraHNU3MbI
SIBASIIOTCSI. OAHVM M3 BaXKHEUIINX (PaKTOPOB, OKA3bIBAIO-
MM CYIIIeCTBEHHOE BAVMSIHUE Ha CTPYKTYPY APEBOCTOEB.
B. I. Croposkenko [16, 19] cuuraet, 4to AepeBopaspyiia-
0111Me TPUOBL SIBASIFOTCSE HEOTHEMAEMbIM KOMITOHEHTOM
ACCHBIX COOOIIECTB.

OAHaKO BAMSIHIME AAHHBIX OPTaHU3MOB Ha AeCHOM
durorienos neoanosznawno, C. 10. boabiakos [2] orme-
YaeT BECOMOE 3HAYEHNE ACPEBOPA3PYLIAIONINX IPUOOB B
SKU3HU ACCHOTO GUOTE0IIeHO3a 1 IIPUXOAUT K BEIBOAY, UTO
BBICBOOOSKACHIIE YTAEPOAA 1 BO3BpallieHue ero B 6rocdepy
TIPOMCXOAUT OAArOAAPST KOMITAEKCY AePEBOPA3PYILIAIONIIX
rpUOHBIX OPTaHM3MOB, Pa3BUBAIOIINXCS HA APeBeCHHe
JKMBBIX I MEPTBBIX APEBBEB U TIPUBOASIIINX K MACCOBOM
rMOeAr OCHOBHBIX A€COOOPA3YIONINX TOPOA. IloAasgpHOTO
MHeHus npusepxkusaetcs mpodeccop 1O. I [Tpuceacbkuit
[6], oTMeuatOIINi CIIOCOOHOCTD ACPeBOPa3PyIIAIOINX [PU-
60B yTUAU3MPOBATH APEBECUHY, 06eCIIeunBasi KpyroBOPOT
BEIIeCTB 1 SHEPIUU B AECHBIX IKOCUCTEMAX 1 TTOAACPIKUBAST
HOpMaAbHOe PYHKIIMOHUPOBAHNE ACCHOTO OMOTeO0lIeHO3a.

[To muennto B. A. Coaosrépa [14] AnHammdeckoe
pasBUTIe AeCHBIX COOOIIECTB 3aBUCUT OT ABYX TAdBHBIX
KOMIIOHEHTOB A€CHOTO OMOTeOLeH03a: KOMIIOHEHT, (op-
MUPYIOILINI er0 OMOMAacCy M KOMIIOHEHT, Pa3Aaralomini
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6rioMaccy pacTUTEAbHOrO cooduecTsa. baaanc stux mpo-
11eCCOB TI03BOASICT PACCMATPUBATL AECHOE COOOIIeCTBO
KaK HanOoAee yCTOMUMBOE T10 CBOEMY COCTOSIHMIO. AOCTH-
JKeHME COCTOSTHUS YCTOMYMBOCTU B ACCHBIX COOOIIeCTBaX
CTI0COOHO 3aHMMATh PA3ANYHBbIE BPEMEHHBIE T1€PUOABI,
HO B OTACABHBIX CAYYasiX MOXKET ObITb HE AOCTUTHYTO.
B. A. Coaosbes [13] moaaraet, 4To B IIPOUCXOKACHUN
AECHOTO co0O6IIIecTBa 3BeHO, popMupyioliee 6Griomaccy u
3BEHO, pasAaraioniee ero 61oMaccy, HaXOAATCSL B TeCHOM
3aBUCUMOCTH 1 PA3rPaHUUeHIe 9THX ITPOLIECCOB He TIPeA-
CTABASIETCS] BOSMOKHBIM. ABTOTPO(DHbIE OPTaHNU3MBI 00e-
CIIeYnBaIOT POPMUPOBAHLIE APEBECHOM GMOMACCHI ACCHOTO
coo011IeCcTBa, a ApeBOpaspyaoime rpudsl 610TPOdHOTO
1 KCUAOTPOPHOTO KOMITACKCOB COCTABASIIOT 3BE€HO ACCTPYK-
TUBHOTO TUIIA 11 OTIPEACACHDI 9BOAIOIIMCH, KaK OCHOBHOM
KOMIIOHEHT, CIIOCOOCTBYIOLINIL Pa3AOKEHMIO OMOMACCHL
AECHOTO COOOIIIeCTBA.

PesyabTaThl nccaeaoBaHuUi, nposeseHHbIX B. [T CTo-
POSKEHKO, AOTIOAHSIOT TT0AOKeHUe Ipoceccopa B. A. Co-
AOBbEBA, BLICKA3aHHOE B TPyAe «Kcrao01oa0orns Kak pasaea
AecHoM sKoAoruM». Tak, B. I. Ctoposkenko B cBoe#t paboTe
«IpubHast GroTpodHas AepeBopaspynaornas 61oTa B Aec-
HBIX 3KOCHCTeMax Epporierickoit Poccumy [17] 3akatouaer,
YTO TPUOBI-TeTEPOTPODBI BCTPOCHBI B CTPYKTYPY ACCHOTO
(buToLIeHO3A U CBS3AHDI C 3aKOHOMEPHOCTSIMU (POPMUPOBa-
HUSL CTPYKTYP aBTOTPOOB AeCHBIX coob1iecTs. Ha ocHoe
CTPYKTYPHOTO CTpOeHUsI (PUTOILICHO30B 0003HAUAIOTCS
3aKOHOMEPHOCTU CTPYKTYPHOTO CTPOCHUSI ACPEBOPa3py-
matonmx rpudos. B. I Croposkenko [20] roBoput o ToM,
YTO IPUODL, MOPAKAIONINE ACPEBDbsI, BXOASAT B COCTAB SHAO-
TeHHBIX MEXaHWU3MOB PEryAUPOBAHUS CTPYKTYP ACCHOTO
6uoreotienosa. C MO3UIUN WHAUBUAYAABHOTO BAMSHUS
A€PeBOpa3PYIIAIOIINX TPUOOB, HAOAIOAAETCSl CHUKEHIE
(PU3MOAOTMUECKMX CBOWCTB OTACABHBIX AEPEBBEB, MX
AAQABHEMIINI TIEPEXOA B CyXOCTO, a 3aTeM U B APEBECHBIN
OTIAA. 3aPaKEHME OTACABHBIX ACPEBbEB 3aBUCUT OT MIMMY-
HUTeTA PACTEHNUI, IO3TOMY A€CHOM OMOLIEHO3 130aBASETCs
OT MeHee YCTOMYMBBIX 3K3EMIIASPOB, B CACACTBUU HETO
Ipulbl UTPAIOT POAD PETYASTOPA UMMYHHO ACSTEALHOCTH
BCEro OMOreOleH03a, CII0COOCTBYsI Pa3BUTUIO ONITUMAAD-
HBIX CTPYKTYP Kak (PUTOLIEHO3d, TaK 11 PAaBHOBECHIO BCEX
€ro KOMIIOHEHTOB.

OTa TO3UIIMsL, TIOATBEPYKAACTCS TIOAOYKEHUSAMU TIPO-
¢eccopa B. H. Cykauesa [21], 3akai04aiomuxcst B TOM, 4TO
AASL DYHKIMOHMPOBAHMS (PUTOIICHO3a OIIPEACASIONIYIO
POAb UrpaeT KOHKYPEHLNS KaK MESKAY PaCTUTEAbHBIMU
opMmanmsaMy, TaK U MEKAYy HUMU U APYTHMH KOMIIO-
HeHTaMu OuoreoreHo3a. COTAACHO MCCACAOBAHUAM
H. I Crenanosoit [15], B mporiecce pa3aoskeHust OCHOB-
HBIX A€COO0PA3YIOIINX TIOPOA IIPUHUMAIOT y4aCTHE OKOAO
90% aepesopaspymatomux rpudos. [Ipeodaasatomiee
YKCAO BUAOB IPUOOB ITAPA3UTUPYET HA OAHOM APEBECHOM
TIOPOA€, OAHAKO BAPbUPOBAHME BO3MOXKHBIX CyOCTPAaTOB
Y HEKOTOPBIX MATOTEHOB IIPEACTABACHO GoAee MIMPOKUM
AVATIA30HOM.

36

B. 4. Yactyxun u M. A. Huxkoaaesckast B padote «bro-
AOTUYECKUI PACIIAA 1 PECUHTe3 OPraHU4eCcKOTO BEeIeCTBa
B [IpupoAe» [23] IPUXOASIT K BBIBOAY O TOM, YTO BO3HUK-
HOBEeHVIe KOHKYPEHIINI MeKAY TPUOHBIMU OPraHU3MaMU B
6opble 3a CyOCTPAT BO3MOSKHO U IIIMPOKO PACIIPOCTPAHEHO
B CACACTBUU OOABIIOTO CXOACTBA JKU3HEHHBIX TIOTPeGHO-
CTSIX KOHKYPUPYIOIINX BUAOB. MHOIOAETHIE CCAEAOBAHIIS
B. 4. Yactyxunau M. A. Huxoaaesckoi [12, 22] nokasaau,
YTO B PA3AOKEHUN APEBECHOTO OTIIAAA MOKHO BBIACAUTD
TPU CTAANU, XapaKTEePU3YIOMINeCs CIeLN(UIeCKIM Ha-
60poM IpuOHBIX OpraHu3MoB. Ha nepsoit craaun paspy-
IICHUST APEBECUHDL IIPOSIBASICTCST AESITEABHOCTD CyMYaThIX
U HeCOBEpIIeHHbIX IPUOOB, PA3AATAIONINX COAEPIKIMOE
[IAPEHXMMHBIX KAETOK. BTOpast CTaAMs XapaKTepu3yeTcst
ACTICTBYEM Oa3MAMAABHBIX APEBOPA3PYLIAIONINX IPUOOB.
3aBepuraionias (pasza paspyrieHnss APeBECHBIX OCTATKOB
[IPOTEKAET [IOA BAVSIHIEM [IOACTUAOYHBIX CAIIPOQUTOB.

[To muenmio B. I. Croposkenko [18], BuaoBoe pas-
HOOOpasue ApeBOpa3pylIAomnX IPUOOB B KOPEHHDIX
€ABHIKAX OT ITOA30HBI I03KHOM TallT! K CEBEPHOI MEHSCTCS
B He3HAYUTEABHO Mepe U BKAIOYAET HIMPOKO M3BECTHBIE
BUABI TPHOHBIX TIATOT€HOB. B €AOBBIX Aecax BO3OyAUTEAEM
THUAM KOPPO3MOHHOTO TUIIA SIBASIETCS [yOKa KOPHEBast
eaosast (Heterobasidion parviporum Niemeld & Korhonen).
TIp¥ [IPOABYKEHUY K CeBEPHOIL Talre TIOPAKeHHOCTb Ape-
BOCTOEB AQHHBIM BHAOM Ipu0a CHIDKACTCS U 3aMEHIeTCst
Tpyrosuxom eaosemm (Onnia triqueter (Lenz Imazeki) u
Ounnuett npusaekareaptoit (Onnia leporina (Fr.) H. Jahn),
CIIOCOOHBIX BBI3BIBATH KOMAEBYIO THUAb. B CeBEpHBIX Ta-
€KHDBIX AecaX BO3OYAUTEAeM KOMAEBOW THUAU SIBASCTCS
Kaunmaxouuctuc 6opeaauc (Climacocystis borealis (Fr.)
Kotl. & Pouzar), BbI3bIBAIONINIT KOPPO3UOHHYIO HUAD.
K maToreHam, BbI3BIBAIOIINM TPYXASBO-BOAOKHUCTYIO
THUAD Al MOSKHO oTHecTrt OtieHOK cesepbtit (Armillaria
borealis Marxm. & Korhonen), crioco6HbI#t TIopaskaTh Kak
CTBOAOBYIO, TdK KOPHEBYIO YaCTH AepeBa. Bo3OyanTerem
THUAW KOMAEBOTO TuIla siBasietcs: TpyrtoBuk [lIBeitiiena
(Phaceolus schweinitzii (Fr.)), crioco6CTBYIONINI Pa3BUTAIO
AECTPYKTUBHON THUAN AepeBbeB. CTBOAOBbIE THUAU KOP-
posuoHHOro Tuia Bh3bBaeT KopHesas ry6Oka (eaosast)
(Phellinus chrysoloma (Fr.) Donk), pacrioaaraiomasicst Ha
AI0OO¥1 BBICOTE CTBOAQ, a TAKXKE IIOPAKAKOIIass KPOHY U
TOACTBIE BETBU AepeBa. B KOpPEHHBIX €AOBBIX Aecax C Ha-
AMYVEeM B COCTaBe IIMXTbl ¥ AMCTBEHHUIIbI BCTPEUAIOTCS
Tpyrosux laprura (Phellinus hartigii (Allesch. & Schnabl)
Pat.), ®eaaunnyc auctsenunansiil (Phellinus laricis (Jacz.
ex Pilat) Pilat), ®omurorncuc aekapcrsennsiit (Fomitopsis
officinalis (Vill.) Bondartsev et Singer).

B 2008-2009 rT. 0T™MeuaACs TIUK MAOIIAACT HACATKAC-
HUI, TIOBPEKACHHBIX GOAE3HSIMU, OCOOCHHO CTBOAOBBIMU
THUASIMU, d TAKKe HEKPO3HO-PAKOBbIMU 3a00ACBAHIISIMU.
CtBOAOBBIE THUAM TIOBpeAuAn 46999 ra uz 7723,8 ra
HACAKACHUI, 0CAAOACHHDBIX O0AC3HAMU. XOTsl OHU He TIPU-
BOAAT K MAaCCOBOM I'MO€AN HACAKAEHUI, ACPEBbs yTPaAun-
BAIOT ACAOBbIE Ka4eCTBA APEBECUHDL U B OOABIIIET CTETICHI
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TIOABEPIKEHBI APYTUM akTopam ocaabaeHns. B mocaeane
10 aet B KocTpoMcKo# 06AaCTU ACTICTBOBAAO IECTh BUAOB
04aros OOAe3HEN Aeca: KOPHEBOM TyOKM, COCHOBOI Ty0-
KU, €AOBON TYOKM, CMOASIHOTO paKa COCHBI, HACTOSIIIETO
TPYTOBUKA 1 TPYTOBUKA AOKHOTO, HAUOOABIIIAS TIAOIIAAD
ouaros 6oaesHeil aeca sadukrcuposana B 2011 . — 373,6
ra, TAC 3HAUYMTEAbHbIE AOAW TIOPAYKCHUN IIPUXOAATCS Ha
pak cmoasironr — 43,6% (163,1 ra), KopHeBas ry6ka —
30,8% (115,2 ra), ryoka cocrosast — 12,1% (45,3 ra). B
TIOCAEAYIOIIME TOABI TIAOIIAAW OYaTOB CHUKAAUC.

Marepuaa U METOABL UCCACAOBAHUS

B KauecTBe 00BbEKTA NCCACAOBAHMA BBICTYTIAA APDEBO-
paspymaionie rpuObl, BLIIBACHHbIC B PA3HOBO3PACTHBIX
HACAKACHUAX C TPE0OAAAAHIEM EAL B COCTaBE APEBOCTOS,
npouspactaiomue Ha teppuropun OI'BY «Tocyaapcreen-
HBIT TIPUPOAHBIN 3aTIOBEAHIK « KOAOTPUBCKUIT AeC» TMEHN
M.IL CununipiHar. [loaeBble MCCAGAOBAHMs HA MPOOHBIX
TIAOIIAASX BbIIOAHsIAMCDH coraacHo OCT 56-69-83 «Ilao-
MaAn TIPOOHBIE AeCOYCTPOUTEAbHbIC. MeTOA 3aKAAAKI».
Taxoke IPUMEHSANCH OOLIETIPUHATEIE B ACCHOI TaKCAIIK
METOABI yuéTa. Ha IpoOHBIX NIAOIIAASIX TPOM3BOANACS T10-
ACPEBHBDII [IEPEYET, B [IOCAEACTBIE OIIPEAEACHBI OCHOBHbIE
MOpP(hOMeTpUUeCKIe TT0Ka3aTeAN APEBOCTOSL COCTAB, THII
Aeca, Kaace Gonuteta, Bo3pact (A), Beicota (H), Anamerp
(D). B pesyabrare Takcaluu 1o SAeMEHTaM AeCa AASL IIpe-
00A3AQIOIIIeT TIOPOABI OBIAU OTIPEACACHDI BO3PACT, UMCAO
ACPEBbEB, PACCUMTAHBI CyMMa TIAOIIAACT CEUeHUS, 3arlac,
CPEeAHSISt BBICOTA 11 CPeAHUIT anametTp [4, 24].

AAsl TIPOBEAGHUS yUeTa TTIOAPOCTA Ha IIPOOHON I1AO-
LIdAM 3aKAAABIBAAMCH YU€THbIE TIAOIIAAKM PasMepoM 5x5
M. B OCHOBY OLIEHKM TIOAPOCTa TOAOKEHbBI KOAUYECTBEeH-
Hble 1 Ka4deCTBEHHbIC MPU3HAKHU, YCTAHABAMBAIOUIAECCH
TA230MEPHO M CIOCOOHBIE OTPA3UTh BO30OHOBUTEABHYIO
CIIOCOGHOCTh MOAOAOTO TIOKOAeHMS! Aeca. K Takum mpu-
3HAaKaM MOJKHO OTHECTH IIOPOAHBII COCTAB, BBICOTY, IyCTOTY
u coctostHue 1oapocta. COCTaB IIOAPOCTa OTpaXkaAcst (hop-
MYAOH COCTaBa, aHAAOTUYHO COCTABY OCTAABHBIX SIPYCOB,
OAHAKO KOIUIIMEHTBI COCTaBa B (DOPMyAE TIPEACTABASIET-
€51 BO3MOYKHBIM YCTaHOBHTb 110 COOTHOIIIEHIIO KOAUUeCTBa
CTBOAMKOB COCTABASIIONIIIIX APEBECHBIX TIOPOA [5, 8].

Ilo KaTeropusiM KPyITHOCTH TTOAPOCT ITOAPA3ACASIACS
Ha MeARuUT (BeicoTon A0 0,5 M), cpeanuit (BbicoToit 0,51—
1,5 M) n kpymabii (Bbimte 1,5 m). [pu yuaete 6aaroHasesk-
HOCTU OTIPEACASIACS OOIIMI ITPOIIEHT JKU3HECIIOCOOHOTO
noApocTa. ITo 6AaroHaAe’KHOCTU BCE SK3EMIIASPBI OBbIAK
pacIipeAeAeHbl Ha TPU TPYIIIbL: JKU3HECIIOCOOHBIH, CO-
MHUTEABHBIN 1 HEKN3HeCTIOCOOHDBIN. K K13Hecroco6HoMy
OTHECEH ITOAPOCT, KOTOPbII CMOYKET 3aMEHUTb CTAPBbIil AeC,
K HEeYKU3HECTIOCOOHOMY — OTCTABIIINI B POCTE, NMEIOTINI
MeXaHNYeCKNe TIOBPESKACHNUS, 3aPaKEHHbIN BPEAUTEAS-
wmu. [Tpu Takcanmu moApocTa OIPEACASIAACh €ro TYCTOTa:
PEAKUIT — AO 2 ThIC. IIT./Ta, CPEAHUI1 — 2—5 TBIC. 1IT./TA,
TyCcTO — 60aee 5 ThIC. MT./Ta. [Tpn XapaK-TepUCTUKe TT0A-
AeCKa TIPUBOAMACS TI€PEYeHb ADEBECHBIX 1 KYCTAPHUKOB
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1opoa. [Ipu onmcaHun >XUBOrO HAIIOYBEHHOTO IIOKPOBA
IIPUBOAMACS TIepEUeHb OCHOBHBIX BUAOB TPaBSIHUCTON
PaCcTUTEABHOCTH YUUTBHIBAIO B IIEPBYIO OYEPEAb PACTEHUS
VMHAVKATOPBI-T104YBEHHBIX ycAOBMIL. OTOOP 06pas1ios mpo-
M3BOAMACS C PACTYIINX U MTOBAACHHBIX AepeBbes [1, 9].

AAsl OTpaKeHNsT BCeX CTAAMI PasBUTHS Irpubda Ipo-
M3BOAUACS OTOOP HECKOABKMX 3K3EMIIASIPOB OAHOTO BUAQ.
AepeBopaspyatornive rpudbl, OTOUPAANCh BMeCTe C He-
GOABIINM KOAYECTBOM CyOcTparta (pparMeHTOM KOPBI LAY
ApesecuHbl). [Tpu c6ope 06PasIoB OMUCHIBAANCE 3aTlax 1
LIBET IIAOAOBOTO T€AQ, TPOBOAUAACH IIPOBEPKA Ha IIPEAMET
M3MEHEHNST OKPACKU U CTIEIN(UUECKUX BBIACACHUI TTPU
pa3aoMe MAYM HAAABAMBAHUN Ha TIAOAOBOE Teao [3].

OO6pasiipl KayKAOTO BUAA TTOMEIIAAUCH B OTACABHYIO
KOPOOKY C KPBIIIKOI, Hd KOTOPYIO KACMAACh 3TUKETKA.
Ha sTuKeTKe yKa3bIBAAMCH TIOPSAKOBBII HOMEpP 06pasla,
AATy U MeCTO c6opa, haMuAnio COOPIINKA, CBEACHUS O
MecToOOUTaHNY (TUII MeCTOOOUTAHMS, COIlYTCTBYIOIINE
BUABL PACTEHUIL, TUII 1104BbL, cyOcTpar) [11].

VI AeHTUPUIIMPOBAAUCH TPUOBI TI0 TIAOAOBBIM TEAAM C
TIOMOIIIBIO OTIPEACAUTEASI U TIPOBEACHIISI MUKPOCKOIIYE-
CKUX MCCACAOBAHUIL. AASL TOYHOTO OTIPEACACHUST HEOOXO-
AVIMBI CACAYIOTIIE TIPU3HAKM:

1) BHEIIHUIA BUA TIAOAOBOTO TEAQ,

2) pasMepsl (AAMHA U IIUPUHA BCEX CTPYKTYP Y 3pe-
ABIX 00Pa3IIoB);

3) dopma cTpyKTyp (IIASIIKA BBIITYKAAST, KOAOKOABYA-
Tast, BODOHKOBMAHAS U T.A.; HOPKKA LIMAMHAPUYECKAsL, YTOA-
IICHHAsI B OCHOBAHUN, KOPHETIOAOOHAS 1 T.A.; TIAAQCTHKU
CBOOOAHBIE, IINPOKO IIPUPOCIIINE, BBIEMUATBIE U T.A.);

4) LIBET: AeTAAN OKPACKU BCEX YACTEH ITAOAOBOIO TeAd
(MOAOAOTO 1 CTapOTO0); U3MEHEHIS 11BeTA [IPU HAAABAUBA-
HUM, TIOACBIXaHUN U Ha CBEXKEM Cpe3e; 1IBET MAEY-HOTO
COK4, €CAY OH UMeeTCs, LIBET CIIOP (CIIOPOBOTO IIOPOIIIKA);

5) 0COOEHHOCTH TOBEPXHOCTHOM CTPYKTYPBI BCEX
YacTell AOAOBOTO TeAd (TAdAKas, delllyiuarasi, KAeKas,
CAM3UCTAs], UMEIOIIAs KaK1e-AnOO APyTHE 3aMeTHbIE 0CO-
OEHHOCTI);

6) TexcTypa (KOHCUCTEHLNS MSKOTU): TOHKAsl UAU
TOACTast, TMOKAst WA XPYIIKasi, BOAOKHICTAs, MSICUACTAst
VAV ACPEBSTHUCTASL.

7) KaTeropusi COCTOSIHUS IIPOOHBIX MAOLIAACH YCTa-
HABAMBAAACH COTAACHO MIKAAE OIIPEACACHMsI CAHUTAPHOTO
COCTOSTHUS ACCHBIX HACAKACHUI.

O1eHKa CAaHUTAPHOTO COCTOSIHMS A€CHBIX HACAK-
ACHUI OIIPEAEASIAACH T10 CPEAHEB3BEIIEHHON KaTeropuu
CaHUTAPHOTO COCTOSIHYSI ACPEBbEB KAYKAOY TIOPOABL, a 3aTeM
BCEX ACCHBIX HACAKACHUI HA TIPOOHOM TIAOIIAAM.

CpeAHeB3BellIeHHAsl KATETOPHsl CAHUTAPHOTO COCTO-
SIHVSL A€CHBIX HACAKACHUI PACCUUTBIBAAACD 110 (DOPMYyAE:

KCp.HaC = Z(R X chi)/ 10,

TAe P, — AOASL y4acTust ADEBECHOU TIOPOABI B COCTaBe
ACCHBIX HACAKACHMIL, B AOAAX eanHHIbL; K | — cpeate-
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Ta6n. 1. lKana onpeaeneHns CaHUTapHOrO COCTOAHUA
NecHbIX HacaXpeHui
PacueTtnas xareropus
COCTOSIS XapaxkTepucTuKa
1-1,5 AecHble HACAKACHNS
63 TIPU3HAKOB 0CAAOACHMSA
1,51-2,5 OcaabAeHHbIE AeCHbIE HACATKACHISI
2,51-3,5 CHABHO 0CAaOACHHBIE AeCHbIE
HACAYKACHIIST

3,51-4,5 YebIxalolye AeCHble HACasKASHMSI
Boaee 4.5 TToru6iire AeCHbIe HACAYKACHUS

B3BEIIICHHbBIC KATeTOPHI CAHUTAPHOTO COCTOSIHIS ACPEBbEB
KaKAOYL APEBECHO TTOPOABL.

Ha ocnoBanum pacCUMTaHHBIX KaTeTOPUI CaHWTAP-
HOTO COCTOSIHVSL A€CHBIE HACKACHIS PACTIPEACASANCH B
COOTBETCTBUM CO IIIKAAON OTIPEAEAEHUsI CAHUTAPHOTO CO-
CTOSIHUISI A€CHBIX HACAKACHUT, TIPEACTABACHHON B Madit. 1.

PesyabTaThl iCCACAOBAHMS
U UX 00Cy’KAeHHE

B ApeBOCTOSIX MCCAGAYEMBIX MPOOHBIX TAOIIAACTE
IPeOOAGAQIOIIINME B APEBOCTOE sIBASTIOTCS eAb (Piced sp.)
u Gepésa (Betula sp.). COIyTCTBYIONIIMI TTOPOAAMI SIBASL-
1otest antia cepauesuanast (Tilia cordata L.), ocura (Populus
tremula L.), cocra oobikuOBeHHAs (Pinus sylvestris).

Kparkast TAKCalMOHHAsI XaPAKTEPUCTIKA NCCACAYe-
MBbIX TIPOOHBIX TIAOIIAAET ITPEACTABACHA B MAlL. 2.

PaccmatpuBast pacrpeAeAeHre HACAKACHUN T10-
CTOSIHHBIX TIPOOHBIX TIAOIIAAET TIO THIIAM AeCaM, MOSKHO
OTMETHUTB, UTO HANOOAEE TIPEACTABUTEABHBIM THIIOM AeCa
SIBASIETCS €AbHUK KUCAUYHBIA. [TOTEHIIMAABHASA TIPOAYK-
TUBHOCTb PACCMATPUBAEMbIX APEBOCTOEB, KAK AASL €AOBBIX
HACKACHUIL, TAK 1 AASL O€PE3OBBIX XaPaKTePU3yeTCsI Ipe-
obaaaarommm II kaacc 6GoHuTeTA.

[ToApocT Ha IIPOOHDIX MAOLIAASIX IIPEACTABAEH €AbIO
(Picea sp.), Gepesoir (Betula sp.), AUTION CEPAIIEBUAHON

Ta6n. 2. TakcaUMOHHAA XapaKTePUCTUKA NPOGHbIX Naowaaeit
. Cymma
TMaomaan, | Kaacc | Oaement | Bospacr, Cpeannit Cpeansist | maomaaeit Hueao 3arac,
Ne ITIT Cocras Tun aeca AMAMETD, o AEPEBbLEB, 5
Ta OoHUTET aAeca AeT BBICOTA, M | CeYeHuil, m’/ra
™ 5 mr./ra
Mm?/ra
E 110 24,0 26,5 424 23,38 313
14/83 6E3Anlb EY 0,25 111 An - 25,0 25,2 36 1,79 20
b - 32,0 40,0 80 10,07 141
E 150 21,0 18,5 210 5,67 62
b - 24,5 28,7 260 16,83 193
5/81 652E20c¢ + An ETTPK 0,20 v
Oc - 32,0 50,8 25 5,06 74
An - 18,5 15,8 40 0,79 6
E 70 16,0 13,0 1456 19,26 174
03/14 7E3b EY 0,06 111
b - 16,0 10,8 1168 10,62 84
E 50 11,0 9,6 336 2,41 16
02/14 6E4b EY 0,06 111
b - 10,0 10,5 240 2,09 11
b 90 23,0 14,0 1504 23,20 248
04/14 8b2Amn ea. E ETTPK 0,06 11 E - 11,5 11,0 368 3,52 27
An - 25,5 25,6 64 3,28 40
E 80 15,0 11,8 2256 24,71 211
B - 17,5 13,9 1280 19,34 182
01/14 | 5E4B10c ea. At EY 0,06 11
Oc - 18,0 12,0 256 2,90 27
A - 13,0 10,2 32 0,26 2
E 100 245 27,5 178 10,54 143
04/81 5E4Anlb EY 0,50 I An - 24,5 35,4 120 11,82 130
b - 30,0 40,1 22 2,78 36
b 90 29,0 34,5 85 8,00 101,0
An - 22,0 20,1 225 8,10 79,0
ogs | %\A;”;* EKUC | 0,20 1 E - 17,0 16,2 145 3,00 30,0
' Ka - 21,0 12,9 70 0,90 11,0
B - 14,0 11,5 25 0,30 2,0
b 70 24 26,1 355 19,00 210,0
02/84 6b4E E4 0,20 11
E - 21,0 22,4 290 11,45 135
b 40 12,0 10,1 320 2,56 14,0
03/15 SB4E1C EKNC 0,06 11 E - 7,0 9,4 256 1,76 10,8
C - 12,0 13,0 48 0,64 4,2
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(Tilia cordata L.), ocunonn (Populus tremula L.), kaerHoM
octpoanctaeM (Acer platanoides L.).

[ToAAeCOK TIpeACcTaBAeH PsAOMHON OOBIKHOBEHHON
(Sorbus aucuparia L.), B He3HAUNTEABHOM KOAUYECTBE
BCTPEYAIOTCsI MIMIIOBHUK Marickuil (Rosa majalis Herrm.),
MUIOBHUK cobauuit (Rosa canina L.), cMopoanHa depHast
(Ribes nigrum L.), cmopoanta koaocuctas (Ribes spicatum
E. Robson), Kpymmna aomxas (Frangula alnus L.), XKumo-
Aocthb Hactosiias (Lanicera xylosteum L.).

TTpu MCCAGAOBAHMN JKIBOTO HATIOUYBEHHOTO TIOKPOBA
ObIAO BBIIBACHO 60 BUAOB PACTEHUI, OTHOCAIINECS K 38
ceMeicTBaM. [TpeACTaBAGHHBIMU CEMEMCTBAMU SIBASIIOTCS
Bepeckosole (Ericaceae) — 11%, Pososrie (Rosaceae)
— 7%, 3aaku (Poaceae) — 7 %, bo6osbie (Fabaceae) —
5%, Atotukosble (Ranunculaceae) — 5% n CUTHUKOBBIE
(Juncaceae) — 5%. V13 BUAOB pacTeHUi HAaOOACE YACTO
BCTPeYaloTCst uepHuUKa Muproanctras (Vaccinium myrtillus
L.), ceamnunuk esponenckuit (Trientalis europaea L.),
MarHVK AByAuCTHBI (Maianthemum bifolium L.), kucanua
obbikHOBeHHast (Oxalis acetosella L.).

B mnccaeayeMbix 6110TeoreHo3ax ObIAM OOHAPY KeHbI
AEPeBOpa3PyLIAOLIVe IPUObI, KOTOPbIe [IOPAKAIOT BAAEK-
Hble cTBOABI (61%), sxuBbie (29%) u cyxoctoutble (11%)
AepeBbsi. [IpeoOAaAatOT 1aToreHHble TPUOHL, TTOBPEXKAd-
IOIIINe BAACSKHDIE CTBOABL AepeBbeB — 12 BuaoB (57% ot
00I11er0 KOAMYECTBA), JKUBbIE CTBOABI — 6 BUAOB (29 %),
CyxoCTOMHble CTBOABL — 3 BuAa (14%). VI3 nux 2 Buaa Kau-
makonmctuc ceepHbiit (Climacocystis borealis (Fr.) Kotl.
et Pouzar.) u Tpyrosuk Hactosinmit (Fomes fomentarius
(L.: Fr.) Fr.) BcTpeuatotcst, Kak Ha SKUBBIX ACPEBbSIX, TaK U
Ha CyXOCTOVHBIX.

AHAAM3 [IOAYYeHHBIX Pe3YABTATOB TI03BOAVA BBISIBUTD,
YTO AEPEBOPA3PYLIAIOIIMMY IPUOaMU TIOPAKEHHO 4 BUAA
BoicinxX pacTenuil (eap (Picea), 6epesa (Betula), auma
cepatiesuanas (Tilia cordata L.), ocuna (Populus tremula
L.), oTHOCsAmUXCS K deThipeM ceMenictBam (Betulaceae),
Pinaceae, Salicaceae, Malvaceae). HaunGoabItiee koAmde-
CTBO BUAOB I'PUOOB TIAPA3UTUPYeT Ha BBICIINX PACTEHISIX
cemenicTs Pinaceae — 9 Buaos u Betulaceae — 8 Buaos. Ca-
MBIMU PACIIPOCTPAHEHHBIMI OKA3aANCH CACAYIOIIINE BIABL
AepeBopaspyaommx rpu6os: CTepeyM He>KHOBONAOYHDII
(Stereum subtomentosum Pouzar), brepkaHaepa oraaéH-
Hast (Bjerkandera adusta (Willd.: Fr.) P. Karst.), Kopresast
ryoka (eaosast) (Phellinus chrysoloma (Pers.: Fr.) Donk),

Tpyrosuk Hactosimmit (Fomes fomentarius (L.: Fr.) Fr.),
Kanmakormctuc cesepusiil (Climacocystis borealis (Fr.)
Kotl. et Pouzar).

Ha nccaeaoBanHOM TeppruTOpUN BbIsABACHO 20 BUAOB
AEPeBOPA3PYIIAIOIINK IPUOOB, OTHOCSIIMKCS K IISITHAA-
AT pOAAM, CEMHM CeMEWCTBaM, TpeM IopsAKaMm. Beay-
[IMME 10 YMCAEHHOCTU BUAOB CEMENCTBAMU SIBASIIOTCS
Hymenochaetaceae (6 suaos, 30%), Fomitopsidaceae (5
BHUAOB, 25 %), Polyporaceae (3 Buaa, 15 %). Yetnipe ce-
MEVICTBA TPYTOBBIX TPHOOB MIPEACTABACHBI OAHIM BUAOM:!
brepkanaepa omnaaénHast (Bjerkandera adusta (Willd.:
Fr.) P Karst.) (Meruliaceae), CtepeyM HeKHOBOM-AOU-
b1 (Stereum subtomentosum Pouzar) (Stereaceae),
Tpyrosux naockuit (Ganoderma lipsiense (Batsch) G.
E Atk.) (Ganodermataceae), Kopuesast ryoka (eaosas)
(Heterobasidion parviporum) (Bondarzewiaceae). Aas
BuAOB Tpuxarntym ABosikuil (Trichaptum pargamenum (Fr.)
G. Cunn.) u Tpuxanrym eaossiit (Trichap-tum abietinum)
[IOAO’KEHIE B CIICTeMe TAKCOHOB HeSICHO.

[lo xapakTepy IUTAHNS CPEAN BBIIBACHHDIX BUIAOB I1a-
TOTEHHBIX I'PUOOB ITPEOOAAAAIOT CArTPOPUTHbBIE KCUAOTPO-
et (15 BuaoB, 75%), Mpon3pacTaioline Ha IIHX, BaAeXKe
M CYXOCTOWHBIX CTBOAAX PA3ANYHBIX APEBECHBIX IIOPOA.
[TapasutaMut JKUBBIX ACPEBbEB SIBASIIOTCS TPYTOBUK AOXK-
ubiil (Phellinus igniarius (L.: Fr.) Quel.), Kanmakormcruc
cesepublil (Climacocystis borealis (Fr.) Kotl. et Pouzar),
Kopnesast ry6ka (eaosast) (Heterobasidion parviporum),
Kopuesast ry6xa (eaosast) (Phellinus chrysoloma (Pers.: Fr.)
Donk), Tpyrosuk cromternsiil (Inonotus obliguus (Pers.:
Fr.) Pilat) (5 Buaos, 25%).

Cpean HenH(EKINOHHBIX 3a00AeBAHUI APEBOCTOEB
IIPOOHBIX MAOIIAACH HANOOADIIIEe PACIIPOCTPAHEHIIE TIOAY-
YA MOPO30GOITHBIE TPeInHBbL 1 OyperoM. MH peKmoH-
Hble 3a00A€BAHIS, BCTPEYAIONINeCs. B MEHbIIIeN CTeTIeHH,
IIPEACTABACHDBI CTBOAOBLIMU HapocTaMu. PacdeT cpeanent
KaTerOpUM COCTOSTHIST HACAKACHMIT ICCACAYEMBIX TTPOOHBIX
IIAOIIAACTI TIOKA3dA, YTO [IPEOOAGAAIOIIINMIL SIBASIIOTCS] Ha-
CaJKACHIISI CUABHO OCAdOAeHHBIe (3 KATeropust COCTOSIHIS).

AaHtble 0 (PUTOCAHUTAPHOM COCTOSIHIM NCCACAYEMBbIX
IIPOGHBIX TAOIIAASIX TIPEACTABAEHDL B MAbiL. 3.

AHaAn3upyst COCTOsIHME AeCHbIX HACAXKAEHWIl HA
MTPOOHBIX TAOIIAASIX, MOKHO OTMETUTD, YTO B OOABILIEH
CTeIleH! [TOBPEXKACHUIO AePeBOPA3PYIIAIOIINMIL TPHOaMU
[IOABEPralOTCs. BAAESKHBIE CTBOABL [TOMUMO IPUOHBIX I1d-

Ta6n. 3. dutocaHMTapHOe COCTOAHUE NPOGHbLIX Naowane
Ne I CyGerpar Bia rpuda Koan4ecTBo mAOAOBBIX | VIHblE TIOBpEK- Kareropus
TEeA, T AEHVS COCTOSHMS
1 2 3 4 5 6
BaAeskHbIe CTBOABI AUTIbI CrepeyM HEXKHOBOMAOYHDII 18
JKupbie cTBOABI Gepesbl TpyToBUK AOKHDII 9
BaaeskHble CTBOABI Gepesbl TpyToBuk Gepé3oBblit 13 Moposo6oi-
14/83 . . HbI€ TPEIIVHBI, 3
CyXOCTOITHBIE CTBOABI AT KANMaKOUMCTUC CeBEPHBII 34
Oypeaom
BaaesKHBIE CTBOALL €A VnmmHoAepMa CMOAUCTO-TIAXYYast 19
JKUBBIX CTBOABI €A Kopresast ryOka (eaosast) 11
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OKoHuyaHue Tabn. 3
1 2 3 4 5
BaaeskHbIe CTBOABI AUITbI Crepeym HEeXKHOBOMAOYHDBII 14
BaaeskHble CTBOABI AUTIBI brepkanaepa onaaéHHas 16
BaaesKHbIe CTBOABI OCUHBI TpameTtec oxpstHbIiT 9 MoposoGoriribie
05/81 B TPEIINHBL,
JKuBble CTBOABI Gepesbl TpyTOBUK AOXKHDII 17 HAPOCTH
BaaesKHbIe CTBOABI €A DeAAMHYC BUHOTPAAHBII 25
BaaeyKHbIe CTBOABI €Al OnHMs BOMAOYHAS
Baaexxupie cTBOABI Gepe3bl Lleppena oAHOLIBETHAS 21
Baaexxupie cTBOABI Gepe3bl TpyToBrk GepésoBbiin
Baaeskrble CTBOABL Gepesbl CrepeyM HeSKHOBOMAOUHLII Mopo3o6oii-
03/14 JKuBble CTBOABI €Al Kopnesas ryoxa (eaosast) 32 HbIE TPEIINHBI,
CyXOCTOHBIE CTBOABI AT DovmToncnuc Kasmaepa 14 Gypeaom
BaaeskHble CTBOABI €A1 TpuxanTym eAoBEbIiL 34
BaaeskHble CTBOABL €A1 TpyToBuk po3osblit 16
JKuBble cTBOABI Oepesbl TpyToBUK CKOIIEHHBI 4
Baaeskrbie cTBOABL Gepesbl TpyToBuk maocKuit 24
JKuBble CTBOABL Oepe3bl TpyToBuk HaCTOsIIMIT 28 HapocTst, BeTpo-
02/14 Baaesxmble CTBOABL €A1 TpyToBuk po3osblit 9 BaA, PACTPECKUBA-
BaaexkHble CTBOADBL €Al DeAAUHYC YePHOOTPAHIYEHHDLI 14 HIE KOPDL
JKuBble CTBOADL €AV KanmaxonmcTuc ceBepHbIit 44
JKuBble CTBOABL €Al Kopuesas ryoka (eaosast) 38
BaaesKHble CTBOABL AUIIbL brepkanaepa onaaénnas 21
a4 BaaeskHble CTBOABL Gepesbl TpuxanTym ABOSIKUI 36 Betposaa,
Baaesxiible CTBOABI Gepe3bl TpyToBUK IAOCKUIL 12 HAPOCTHL
BaaeskHble CTBOABL €A TpuxanTym eAoBblit 29
BaaeskHble CTBOABL OCUHbI Crepeym HeXKHOBOMAOYHDBLI 25
ol/14 CyXOCTOiTHbIE CTBOABI Gepes3bl TpyToBUK HACTOSIIMIL 22 Bypeaom, MOpo30-
BaaesKible CTBOABI €Al MimnoaepMa CMOAUCTO-TIAXYYast 26 OOiMHbIC TPEITAHbI
JKMBBIX CTBOABI AU Kopnesas ryoka (eaosast) 19
Baaesxmble CTBOABI AWTIBI brepkanaepa onaaénnas 27
BaaeskHble CTBOABI Gepe3bl Crepeym HeXKHOBOMAOYHDBII 22
o4/81 JKuBble CTBOABI Gepesbl TpyToBUK HacTOAIIMIL 11 BeTporaa,
CyXOCTOITHBIE CTBOABI €AU DomuTtonicuc Kasanaepa 12 HAPOCTRI
BaaeskHble CTBOABI €A OunHMS BOMAOYHAS 24
JKuBbIE CTBOABI €A KanmaronmeTric ceBepHBIH 32
BaaeskHble CTBOABI AUTIBI brepkanaepa onaaéHHas 26
JKuBble CTBOABI Gepesbl TpyTOBUK CROIIEHHEBII 3
01/84 Baaeskmble CTBOABI Gepesbl TpyTtosuk Gepé3opnin 18 Pactpecrusariie
KOPbI, OypeaoM
Baaexxupie cTBOABI eAnt DeAANHYC BUHOTPAAHBII 24
JKuBbie CTBOABI eAlt Kopuesas ry6ka (eaosast) 21
CyXOCTOITHBIE CTBOABI O€pPe3h TpyToBuK HacTOAIIMIT 22
Baaeskrbie CTBOABL Gepesbl Tpuxantym ABOsIKII 17
02/84 BaaeskHble CTBOABI Oepesbl Lleppena oAHOIBETHAS, 28 Mopo3oGoitrbie
JKUBBIX CTBOABI A Kopmesas ry6ka (eaoBast) 16 TPeTIHbI
CyXOCTOIHBIE CTBOABI AU DovmToncuc Kasmaepa 7
Baaesxmble CTBOABL €A1 DeAANHYC BUHOTPAAHBII 11
Baaesxrbie cTBOABL Gepesbl TpyToBuk maoCKu 18
JKuBble cTBOABL Oepesbl TpyTOBUK AOKHDII 24 Mopo3o6oii-
03/15 Baaeskrble CTBOABL €A1 Ounnust BONAOYHAS 12 Hble TPELIMHbI,
BaaexkHble CTBOADBL €Al DeAAUHYC YepHOOTPAHIYEHHDLI 16 BETpoBaA
JKuBble CTBOABL €Al Kopuesas ryoka (eaosast) 32
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TOT€HOB APEBOCTOU PACCMATPUBAEMON ITPOOHOM MAOIIAAL
TIOABEPTaAIOTCsl HETATUBHOMY BO3ACTICTBIIO HEOAATOTIPYSIT-
HBIX [IOTOAHBIX IBACHUI1 CACACTBMEM KOTOPBIX SBASIETCSL [1O-
siBaetne OypeaoMa. CAEACTBIEM Pa3BUTLS MH(EKIIOHHBIX
3a00A€BAHNI Ha OCAAOACHHBIX ACPEBBSIX ABASCTCSE 00PA30-
BaHUe HapocToB. COTAACHO IIKAAE OIIPEACACHUS CAaHUTAP-
HOTO COCTOSTHUS A€CHBIX HACASKACHUIA T10 AMArHOCTUYECKIM
TIpU3HAKAM COBOKYITHOCTU ACPEBLEB PACCMATPUBAEMbIX
MIPOOHDIX TAOIIAACH, YCTaHABAUBACTCA IIPEOOAAAIOIIAs
KaTeropust COCTOSIHIUS 3 (CUABHO OCAQOACHHBIE).

BbiBOABI

B xoAe mccaeaoBaHUsl HA TePPUTOPUM IIPUPOAHOTO
3a10BeAHUKA «KOAOTPUBCKUI AeC» ObIAO OOHAPY’KEHO
20 BUAOB APEBOPa3PyIIAIOIINX IPUOOB, CAMBIMU PACIIPO-
CTPaHEHHBIMM OKA3aAUCh CAEAYIOIINE BUABL AEPEBOPA3PY-
mamommnx rpu6os; CTepeyM HEKHOBOMAOUHBIN (Stereum

subtomentosum Pouzar), brepkanaepa omnaaéHHas
(Bjerkandera adusta (Willd.: Fr.) P. Karst.), [y6xa eaosas
(Phellinus chrysoloma (Pers.: Fr.) Donk), TpyToBuk Hacto-
smnit (Fomes fomentarius (L.: Fr.) Fr.), Kanmakouucruc
cesepaniit (Climacocystis borealis (Fr.) Kotl. et Pouzar).

[TpousBeaeHa oreHKa (PUTOCAHUTAPHOIO COCTOSHIS
€AOBBIX ADEBOCTOEB PA3HOTO BO3PACTHOTO U TIOPOAHOTO CO-
craBa. Pe3yabTatam pacdera CpeAHel KaTerOpyy COCTOSIHIS
HACAKACHUI [TI0KA3aA, YTO IIPeOOAAAIOIINIMU SIBASIOTCS Ha-
CaJKACHIISI CUABHO OCAdOAeHHBIE (3 KATeropust COCTOSIHIS).

BrisiBAeHBI 3aKOHOMEPHOCTH PaCIpPOCTPaHEeHUS
KOHKPETHBIX BHAOB ACPEBOPa3pyIIAlOmux IpudoB OT-
HOCUTEABHO cyOcTpaTa. HamboablieMy BO3ACHCTBUIO
ApPEeBOPa3pPyLIAIONX TPUOOB TIOABEPIKEHB BAACSKHBIC
ctBOABI (61 %). HarmenbiiieMy BO3ACTICTBIIO [IATOTHEHHBIX
rpuGoB TIOABepyKeHbl Ha KuBble (29%) M CyXOCTOHbIE
(119%) AepeBbsi.
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INFLUENCE OF WOOD DECAYING FUNGI ON TREE STANDS
IN THE KOLOGRIVSKY FOREST RESERVE

Forests are a strategic natural resource on large territories of the Russian Federation. Therefore, the country
is faced with the task of obtaining information about forest quantitative and qualitative characteristics,
and timely ensuring the organization of measures aimed at protecting forests in order to preserve their fulfilment
of the main functions. The aim of the study was to assess the impact of wood—decay fungi in spruce stands
of the Kologrivsky Forest reserve. The object of the study was wood decaying fungi found in stands of different ages
with a predominance of spruce in the stand. Fungi were identified by fruit bodies using a guide and microscopic
studies. During the research, 20 species of wood decaying fungi were found on the territory of the Kologrivsky
Forest nature reserve. The most common were the following types of fungi: Stereum subtomentosum Pouzar.,
Bjerkandera adusta (Willd.: Fr.) P. Karst., Phellinus chrysoloma (Pers.: Fr.) Donk, Fomes fomentarius (L.: Fr.] Fr.,
Climacocystis borealis (Fr.) Kotl. Et Pouzar. The assessment of the phytosanitary state of spruce stands
of different age and species composition was made. The results of calculating the average category of the state
of plantings showed that the predominant stands were heavily weakened (3 category). Regularities
of the distribution of specific species of wood decaying fungi regarding the substrate have been revealed.
Dead fallen woods were most affected by wood— decaying fungi (6 1%). Living and dead standing trees
were least affected by pathogenic fungi — 29% and 1 1%, respectively.

Key words: phytosanitary assessment, wood decaying fungi, nature reserve, Kologrivsky Forest.
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Phylogenetic Analysis of the Parasitoid Flies
(Tachinidae, Diptera) based on Morphological Data
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The parasitoid family Tachinidae are very diverse group of insects and with important role in biological control, nevertheless
the phylogenetic studies are few and still weakly known for higher groups. Here, we present cladistic analysis of the family based
on morphological data. Phylogenetic analyses were conducted using 121 morphological characters from 40 species belonging
to 30 tachinid genera, including the four currently recognized subfamilies (Dexiinae, Exoristinae, Phasiinae, Tachininae) and
20 tribes. The Tachinidae (clade A) are reconstructed as a monophyletic assemblage based on four nonhomoplasious apomorphies
(synapomorphies) (25:0, arista bare; 48:0, anatergite bare; 57:1, subscutellum strongly convex; 115:1, Extension of dorsal sclerite
of distiphallus, longitudinal division entirely fused mid-dorsally from each other into a single sclerotization, distally not bifid) and four
homoplasious apomorphies (9:3; 43:1; 46:1; 95:1). Monophyly is well supported by a bootstrap value and a resampling probability
of 100. Our analysis generally supports the subfamily grouping Dexiinae + Phasiinae, while Tachininae + Exoristinae is not supported
as one group, and with only the Exoristinae and the Phasiinae reconstructed as monophyletic assemblages. The Dexiinae, which were
previously considered a well-established monophyletic assemblage (except in few studies), are reconstructed as being poly-paraphyletic
with respect to the Phasiinae. The Tachininae are reconstructed as a paraphyletic grade, while monophyly of Exoristinae
were recovered except genus Admontia Brauer & Bergenstamm which arose within subfamily Tachininae.

Introduction

Tachinidae are one of the most diverse families of
Diptera with about 10 000 species [10]. This family
is divided into four subfamilies: Phasiinae, Dexiinae,
Tachininae and Exoristinae that composed of nearly 60
tribes [2, 11]. At least 15 orders of Arthropoda are hosts
by all known tachinid species that considered as internal
parasitoids of insects or other arthropods [10]. However,
the most of tachinid species parasitize holometabolous
insect larvae (Lepidoptera, Coleoptera, and Hymenoptera)
or adult beetles, as well as true bugs [2, 10]. As enemies
of these primarily phytophagous groups, tachinids play
important role in biological control.

Materials and methods

Tachinid taxa were obtained by hand collecting
and malaise trap from the countries Russia and Egypt,
as well as one specimen from Panama. Tachinidae were
sampled to provide representative specimens (A total of
120 specimens were analyzed) of the four subfamilies
(Dexiinae, Exoristinae, Phasinae, Tachininae), and 30
genera of 20 tribes, and out-group taxa were selected
based on previous studies [2, 9, 11, 12]. A total of 42
terminals were used, 2 as outgroups and 40 for the in-
group. Most characters were based on previous taxonomic
and phylogenetic studies [2]. The remaining characters
were based on personal observations of specimens. All
characters were treated as unordered. The data matrix
was constructed using winclada v.1.00.08. Analysis was
performed using TNT v.1.1 software.
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Results and Discussion

Our analysis generally supports the subfamily
groupings (Dexiinae + Phasiinae) + Exoristinae) +
Tachininae), with only the Exoristinae and the Phasiinae
reconstructed as monophyletic assemblages support the
subfamily relationships indicated in previous morphological
[2] and molecular [1, 11, 15] reconstructions.

Under the study conditions, the Dexiinae, are
reconstructed as being paraphyletic with respect to the
Phasiinae confirming the analysis of morphological data
[2], in contrast to the molecular study [13] were considered
a well-established monophyletic assemblage.

Phylogenetic relationships among genera and tribes of
Phasiinae recovered here are congruent with the findings of
the previous works [2, 1, 11], as in these previous works,
we found relatively strong support for a monophyletic
Phasiinae.

The Tachininae are reconstructed as a paraphyletic
grade as a sister to the group (Dexiinae + Phasiinae)
+ Exoristinae). The Exoristinae are reconstructed as a
monophyletic lineage.

Phasiinae and dexiinae

Our analysis generally supports the subfamily
grouping Dexiinae + Phasiinae (see dendogram), first
proposed before [10], with only the Exoristinae and the
Phasiinae reconstructed as monophyletic lineages. This
contrasts with other views [6] in which the Tachinidae
were grouped into Tachininae + Dexiinae and Exoristinae
+ Phasiinae based on their oviposition and egg types.
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Interestingly, the Dexiinae, which were previously
considered a well-established monophyletic assemblage,
are reconstructed here as paraphyletic with respect to the
Phasiinae.

Following the traditional definition of the Dexiinae
[8, 13, 16] all members of the subfamily share a strap-like
pregonite (101:1) and have the basiphallus and distiphallus
joined at a right angle (112:1) through a membranous
connection (111:1). In particular, states 111:1 and
112:1, characterizing the dexiine-type phallus, are here
reconstructed as autapomorphic support for the clade
Dexiinae + Phasiinae. Interestingly, our results support the
affinities between Dufouriini (Rondania Robineau-Desvoidy)
and Phasiinae identified [15, 16], reconstructing the former
as a grade from which the latter arose (see dendogram).

Our analysis provides support for the subfamily
affiliation of Strongygaster within the Phasiinae that
agreed with previous suggestion [4] and other analyses
[1, 2]. All Phasiinae, with the exception of Strongygaster,

Ne4 2021 Teopernueckue u npuknagHbie npoénemsi AMK

are parasitoids of true bugs and all other Tachinidae are
parasitoids of other arthropods. The characters of the male
terminalia play a crucial role in defining phylogenetic
relationships over those of the female genitalia, supporting
the hypothesis before [2, 10].

Adults of the small tribe Strongygastrini resemble
members of Phasia Latreille, and other characters have led
most authors to place the genus in the Phasiinae [5, 13],
where it is placed in our analysis. However, unlike other
phasiines, species of Strongygaster are not parasitoids of
true bugs and are ovolarviparous. Strongygasterwas placed
at the base of the Phasiinae [2, 10]. it was doubted that
the phasiine affinity of Strongygaster and placed the genus
in the Tachininae [8].

Taxon that appears to be particularly mobile and
troublesome in the voriine grade include Thelaira,
tentatively placed in the subfamily Tachininae [3] in
contrast [2, 13] postioned it within Dexiinae (Voriini)
and in our study it places as sister to Phasiinae (see

45



O6wee semnegenne, pacTeHUEBOACTBO

dendogram). Thelaira placed within tribe Voriini in
some previous studies [1, 2, 11], in contrast our analysis
positioned this genus out of tribe Voriini.

Exoristinae

Exoristinae is well supported and reconstructed as
a monophyletic lineage. Notably, recent quantitative
phylogenetic analyses of the Exoristinae using molecular
data have also found evidence of monophyly for the
subfamily. Exoristinae were recovered as monophyletic in
most analyses [11], with the possible exception of certain
‘rogue’ taxa, including Ceracia Rondani, Masiphya Brauer
& Bergenstamm, and Phyllophilopsis Townsend. In their
more comprehensive analysis [14], were able to resolve a
monophyletic Exoristinae as sister to Tachininae, similar
to the results found in the morphological study [2]. These
results suggest that the seemingly labile character of a
‘haired” prosternum (29:0) used by taxonomists to help
define groups is remarkably phylogenetically conserved,
although it is present in some Tachininae and has been
lost from some Blondeliini and a few Goniini.

The quantitative phylogenetic analysis of the family,
the phylogenetic relationships within the Exoristinae are
largely unresolved and only the Exoristini and Goniini
are reconstructed as monophyletic in all analyses [2].
Although the Exoristinae are the most diverse subfamily
of Tachinidae in terms of numbers of described species,
they are the most morphologically homogeneous subfamily
as well. Most of the variation that does exist appears to
be highly homoplasious, with similar character states
recurring over and over again. The lack of resolution
and rampant homoplasy in this subfamily may reflect its
relatively recent and explosive evolutionary radiation.
Although employing far fewer taxa than in others [2,
14] molecular phylogenetic analyses generally supported
monophyly of each of the tribes of Exoristinae and
indicated sister-group relationships as follows: ([(Goniini +
Eryciini) + Blondeliini) + Exoristini] + Ethillini). Reaching
similar, if less clear, conclusions, except was unable to
recover a monophyletic Goniini [11]. Neither the Eryciini
nor the Blondeliini can be defined on the basis of non-
homoplasious apomorphies, and results suggested that
they may not be monophyletic groups [2].

The monophyletic subfamily Exoristinae were
reconstructed and largely supported current tribal divisions
[13]. The blondeliines and the eryciine/goniine were
assembled in one lineage. Several authors have suggested
that the Eryciini are likely paraphyletic [9, 11, 12] and our
results not support this view, but it may be because of the
lack of taxa that employed in this study, so it is need more
studies with more taxa to get a clear sight to the Exoristinae
and the all Tachinidae in general.

As a previous result [11], absolute monophyly of
Gonini was not indicated despite convincing morphological
evidence that the tribe is monophyletic [2].
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Complexity of Tachininae

The Tachininae are the most morphologically
heterogeneous subfamily of Tachinidae, containing a
multitude of disparate tribes. Yet, aside from the departure
of the beetle-attacking Macquartiini [11], Tachininae are
strongly supported as a clade and many relationships
within the subfamily are poorly resolved in our analyses
as monophyletic group.

It is generally agreed that the Tachininae are the most
weakly supported tachinid subfamily [13], being composed
of a diversity of morphologically heterogeneous taxa. This
is corroborated by our analysis, in which the subfamily
is fragmented into a number of para- and polyphyletic
lineages. The clade B (Loew + Synactia) are separated from
Tachininae (see dendogram), where is recovered as sister to
all the remaining tachinids. This clade are not retrieved as
monophyletic here where, Loewia in this clade, is examined
as a members of the Loewiini [7]. This genus is a sister
to genus Synactia Villeneuve (tribe Ernestiini) currently
included [4], this tribe was reconstructed as polyphyletic
including Synactia [2].

Nearly all the currently recognized tachinine tribes
are reconstructed as para- or polyphyletic, as already
hypothesized by several authors [2, 13]. Only a few
tribes (Siphonini, Megaprosopini, Tachinini s.s.), nested
within this large grade, received support as representing
monophyletic groups. The Siphonini are well supported,
confirming conclusions of some authors [2, 7], based
upon membranous anterior portion of pregonite. Support
for the Tachinini s.s. (Tachinini sp from Panama, Tachina
Meigen (subgenus Nowickia Wachtl) is relatively strong,
supporting before [6] and most subsequent authors
in defining this clade as those Tachininae with the
posterior (here posterolateral) margin of the hind coxa
setose (74:1). The Megaprosopini (Dexiosoma Rondani
and Microphthalma Macquart) are strongly supported as
monophyletic group by absence of epiphallus and vibrissa
distantly inserted above lower facial margin.

Leskiini (Bithia sp1 and Bithia sp2) are not recovered,
in contrast in analyses [13] were monophyletic, with the
exception of Ginglymyia which weakly joins Graphogastrini
+ Eulasiona, while were reconstructed as paraphyletic in
the morphological analysis [2].

The Mintho is joins with the clade of Bithia sp2 +
Siphonini and Paraphyly of minthoines was also found
in the phylogenetic analysis of morphology [2]. The
relationships among Mintho-leskiine lineages with
moderately well-supported were reconstructed [13],
suggesting a rapid diversification of lineages and Leskiini,
were not robustly resolved.

The diverse assemblage of tribes including
Siphonini, Tachinini, Megaprosopini, Loewiini, Ernestiini,
Nemoraeini, Tachinini group were gathered in the
lineage of Tachininae [13]. While in our study Tachinini,
Megaprosopini, Nemoraeini are assembled in one lineage,
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where Loewiini (centipede parasitoids Loewia), Ernestiini The researcher (Elhashash Arafa) is funded by a

(Synactia) are basal lineages and Siphonini is monophyletic scholarship under the joint (executive program between the

tribe and sister to Mintho, leskiini and Macquartini. Arab Republic of Egypt and the Russian Federation.
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A. Anbxawaw’?

"Poccwuiickuin yHusepcuTeT ApyX6bl HAPOAOB,
2Hay4Ho—rccnefoBaTenbCKUM MHCTUTYT 3aLUMTbl pacTeHnn, LieHTp ArpapHbix nccnepgosaHuii, Ervnet
Arafa.elhashash@yahoo.com

®UNOrEHETUMECKWUIA AHAJIU3 MYX-NAPA3UTOUAOB (TACHINIDAE, DIPTERA)
HA OCHOBE MOP®OJIOMMYECKUX OAHHbIX

CemericTBo napasutouaos Tachinidae — o4eHb pa3Hoo6pasHasi rpyrna HaCeKoMbIX, NMParoLLMX BaXXHYHO POsib B
61010rN4EeCKOM KOHTPOITE, TEM HE MEHEE, (hrIoreHeTUHECKNE UCCIIe0BaHVS HEMHOMOYUCIEHHbI U BCE eLLe criabo
M3BECTHbI /151 60ree BbICOKVX rpyrn. 34eck Mbl NPeAcTaBisieM KNaaucTUHECKU aHan13 cemMby Ha 0CHOBE Mop—
chonornyeckmx aaHHbIX. PunoreHeTnHecku aHanma bbin npoBeeH ¢ ucrnonb3osaHnem 1271 mopghonoruyeckoro
npusHaka ot 40 Bupos, npuHagnexaiymx k 30 pogam TaxvHug, BK4as YeTbIpe Npu3HaHHbIX B HACTOSALYEE BPEMS
nopcemerictaa (Dexiinae, Exoristinae, Phasiinae, Tachininae) n 20 Tpub. Tachinidae (knagbi A) peKoHCTpyvpoBaHbI
KaK MOHOUNETUHECK M KOMITIIEKC HA OCHOBE YEeTbIpeX HEroMoriasHbix anomopguvi (cuHarnomopgpui] (25: O, arista
bare; 48: O, aHateprut roneiwi; 57: 1, nogwmTok cuisHo Beinykasii; 115: 1, paclumpeHve gopcansHoro ckieput
ancTughannyca, NpoAobHbIe NoApa3aeneHns MomHOCTLH CAUMCE B CPeaMHHO—40PCcanbHOM HanpasaeHyuv apyr ot
apyra B eQuHyH CKIIepoTu3auuio, AMCTanbHO He pa3aBoeHHYH0] v HYeTbipe roMonnasHbix anomvopgmm (9: 3; 43: 1; 46:
1, 95: 1). MoHochunvs xopoLuo nofgaepXxuBaeTcs 3Ha4eHnem byTcTpana 1 BeposiTHOCTbLI0 noBTopHov Boibopky 100.
HaLu aHanns B uenom nogpepxvsaeT nogcemenctso, obbeauHstowee Dexiinae + Phasiinae, Torga kak Tachininae +
Exoristinae He noapepxvBaeTcsa Kak ogHa rpynna, v Tonbko Exoristinae v Phasiinae pekoHCTpynpoBaHb! Kak MOHO—
chunetudeckme coobLecTsa. Dexiinae, KOTopble paHee CHATaMMCh XOPOLLO YCTaHOBIEHHbLIM MOHO(UIETUHECKM
€o06LLecTBOM (38 UCKITIOYEHNEM HECKObKUX NCCIeA0BaHWI], PEKOHCTPYMPOBAaHbLI KaK MommnapapuneTnieckme rno
oTHoLueHnto K Phasiinae. Tachininae pekoHCTpynpoBaHbi Kak rnapaghuneTnyeckas cTerneHb, B To BpeMs Kak MOHOU—
nnsa Exoristinae 6binna BoccTaHoBrEHa, 38 VcKntoYeHnem poga Admontia Brauer & Bergenstamm, KOTopbivi BO3HUK
B riogcemevictee Tachininae.

Key words: chunoreHeTnyeckre oTHOLLEHNS, MOPDONOrns, TaxMHMAbI.
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The subject of the work is the assessment of the impact of a set of negative factors, primarily radionuclides on the soils
of urban agglomerations affecting the provision of their basic functions and ecosystem services. This has a significant impact
on critical infrastructure, especially on the sustainable functioning of housing and communal services based on the prediction
of synergistic mutagenic, carcinogenic and lethal effects in the interaction of various environmental factors. The methodology
of the work is based on a risk-based approach. The results of the work are based on a mathematical model of synergism which
quantitatively describes and interprets data on the yield of mutations and cytogenetic damage in plants, living organisms.

The results of the work add to the current level of understanding of the synergistic interactions of various negative environmental
factors in the soil of urban agglomerations to ensure their basic functions and ecosystem. The main result of the work is the inclusion
of a combination factor and mutual influence of negative factors in a list of factors to be considered in the development of municipal

disaster risk reduction programs. The results of this work can be used by ecologists and give practical recommendations
on sanitation and hygiene. The work was supported by RFBR grant 20-010-00812.

KnioueBble cnoBa: mathematical modeling, soil, urban agglomeration, ecosystem services, risk, catastrophes.

Introduction

Statement of the problem on the current topic. It is
assumed that by 2050, 66 percent of the world’s population
will be urbanized. At the same time, the number of informal
settlements outside cities will continue to grow rapidly. In
addition to the negative consequences of inappropriate
urbanization for socio-economic development, the risks
and humanitarian consequences of rapid urbanization
are catastrophically increasing. Major disasters that have
occurred in different parts of the world over the past decade
have created more losses and damage in cities than in
other areas of socio-economic development. At the third
World Conference on the International Strategy for Disaster
Reduction of the United Nations, held in Sendai, Japan, in
2015, the Sendai Framework for Disaster Risk Reduction
for 2015-2030 was adopted, which was approved by UN
member countries.

In the Sendai Declaration, countries around the
world reaffirmed their commitment to reducing the
risk of catastrophes and increasing resilience, ensuring
that an integral part of the industrialization and urban
development process is to ensure the sustainability
of socio-economic development, taking into account
such a risk-generating factor affecting socio-economic
development, such as environmental degradation. Today
it is widely recognized that sustainable development is
unattainable without reducing the danger of catastrophes.
One of the most acute problems of our time is the struggle
for the cleanliness of the environment.

48

Soil agglomerations are constantly exposed to a
whole range of negative factors. Soil is the most important
component of the ecosystem, which accumulates chemical
pollutants. In the soils of urban agglomerations, many
contaminants have been accumulated that can bind
to mineral and organic compounds, which increases
the overall level of soil toxicity. Soil contaminants are
dangerous, first of all, because they have the ability
to bioaccumulate, that is, the accumulation of living
organisms in tissues and at excessive concentrations show
their toxic properties.

At present, only certain negative soil factors are taken
into account when analyzing the risk of catastrophes,
based on the maximum permissible concentrations
(MPC) of certain substances. The combination of the
mutual influence of negative factors in the soils of urban
agglomerations affects the provision of their key functions
and ecosystem services at much lower concentrations.
Under ecosystem functions, processes and objective
interrelationships existing in ecosystems, regardless
of man, are usually understood. Ecological services of
ecosystems or environmental services - the implementation
of ecosystems of economically useful functions for humans.
Such influence of combinations and mutual influence of
negative soil factors increases the risk to human life, as
soil is the main component of urban terrestrial ecosystems.

According to the World Health Organization, toxic
soil contaminants already now occupy the first place in
terms of hazard. Soils are the main depositing medium
where toxic pollutants come with fallouts from the
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atmosphere, deciduous leaves, dead parts of plants, etc. Soil
condition is an integral indicator of the long-term process
of pollution of the entire environment, giving an idea of the
quality of life-supporting environments - atmospheric air
and water. In addition, contaminated soils themselves are
a source of secondary pollution of the surface layer of air,
surface and ground out water. Thus, the soils are of triple
interest: as the initial link of the food chain, as a source of
secondary air pollution and as an integral indicator of the
ecological state of the environment.

Negative soil factors can occur in a sequential
combination or act simultaneously. A great danger is
represented by a combination of factors that have a
mutagenic effect. In addition to the direct negative effect
on living organisms, they cause distant consequences that
can manifest themselves as cancers or occur in subsequent
generations of people [2]. The variety of negative factors
affecting the soil makes the problem of studying the
patterns of combined effects and their mathematical
modeling relevant for the purpose of predicting the
expected consequences. To date, the domestic and foreign
literature has accumulated experimental data on combined
effects in the environment of many physical and chemical
factors.

The situation is complicated by the fact that the
harmful effect of certain agents can not only be summed
up, but also strengthened through synergistic interaction.
Therefore, the forecasting of effects in the synergistic
interaction of various factors on soils is topical. Natural
services can be called ecological services of conditionally
unchanging, natural ecosystems. If the term ecological
(ecosystem, priodic) service is used in the singular, then
it means a holistic set of economically useful human
functions related to the vital activity of a particular
ecosystem or its constituent object. Destruction of natural
service in this case is naturally considered to be the
carrying out of a natural ecosystem into a state in which
the implementation of such functions ceases altogether,
destruction is a state in which the set of such functions
becomes qualitatively different, incomplete, reduced.

The purpose of the article is to show the influence
of the co- (heavy metals, pesticides, radionuclides, etc.)
in the soils of urban agglomerations to ensure their key
functions and ecosystem services, which affects the risks of
disaster th in cities and opportunities to achieve the goals
of sustainable development.

To accomplish this goal, the following tasks were
solved: (1) demonstrate on the experimental data that the
nature of the interaction of agents in combined effects
depends on the ratio of the injuries induced by them; (2) to
formulate and adapt, in order to assess the influence of the
combination of negative factors (heavy metals, pesticides,
radionuclides, etc.) in the soils of urban agglomerations
on the provision of their key functions and ecosystem
services, a mathematical model of synergism; (3) verify
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the applicability of the synergism model for forecasting the
effect of the combination (mutual influence) of negative
factors (heavy metals, pesticides, radionuclides, etc.) in the
soils of urban agglomerations to ensure their key functions
and ecosystem services; (4) assess the feasibility of using a
synergistic model to describe the effects of combined effects
of factoring for inclusion in the list of factors that need
to be considered when developing disaster risk reduction
programs in urban agglomerations.

A description of the structure of the article. The article
gives an overview of the relevant scientific sources on the
subject of the article, the methodology for assessing the
influence of the combination of negative factors (heavy
metals, pesticides, radionuclides, etc.) in the soils of urban
agglomerations on the provision of their key functions and
ecosystem services is disclosed, which affects the risks of
disasters in cities and opportunities to achieve the goals
of sustainable development, presents the results of the
study and their analysis, draws conclusions and identifies
areas for further research. A list of references is presented.

The main part Review
of relevant scientific sources.

For a long time, soil scientists have been engaged
mainly in studying natural (natural) and agricultural
soils, paying less attention to the soils of urbanized
areas. Indicators of the state of soils functioning in urban
conditions are integral, characterizing the ecological and
sanitary state of the environment. On the other hand, they
represent a potential source of secondary pollution of the
surface layer of the atmosphere, surface and groundwater.
Currently, much more attention is paid to the study of
soils in populated areas, including Russian researchers
(Dolotov, Ponomareva, 1982; Lepneva, Obukhov, 1987;
Bakanin, 1990; Agarkova, 1991; Gennadiev, 1992,
Nikiforova, Lazukova, 1991, 1995; Gerasimova, 2003;
Kovaleva et al. 2012; Matinyan, Bakhmatova, 2012). The
concept of “urban soils” was first introduced by Bockheim
(USA) in 1974 . He defined the urban soil as “soil material
containing an anthropogenic layer of non-agricultural
artificial origin 50 c¢m thick, formed by mixing, filling
or contaminating the surface of the earth on urban and
suburban areas “(Bockpein, 1974).

One of the first major works examining the role of soil
in urban ecosystems is the monograph by Dutch scientist
Vink “Landscape Ecology and Land Use” (Vink, 1983) and
the monograph by E Crowla “Urban Soils in the Urban
Landscape” (Craul, 1992). construction, underground
communication networks, human activities create the
effect of a “thermal island”, which leads to a change in
the temperature and water regime of the soil (Spi Bin et
al., 2012).

The greatest contribution to the development of the
study of urban soils in Russia (taxonomy, properties, eco
(Stroganova et al., 1998; Stroganova, 1998; Stroganova,
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Prokofieva, 2000; Stroganovaetal, Stroganova et al.,
1998), and others. ., 2005; Stroganova, Rappoport,
2005, Stroganova et al., 2008). In 2011, the journal “Soil
Science” published an article by the staff of the Faculty of
Soil Science of the Moscow State University named after
MV Lomonosov (Prokofiev et al., 2011), where another a
variant of the systematics of urban soils, compiled using
the concept of urban soil formation, M.N. Stroganova
(1997), and also considers the possibility of its inclusion
in the general classification of soils in Russia. The authors
give descriptions of diagnostic horizons and identify the
main types of soils: urbanozems, culturozems, recreational,
urbhememozems, replantozems, constructozems and
necrozemes.

The question of normalizing the content of heavy
metals in the soil, or more precisely the establishment of
maximum permissible concentrations (MPC), is not quite
unambiguous. There are various definitions of MPCs. Some
authors define MPC as a concentration of heavy metals,
which, upon prolonged action on the soil, does not cause
any pathological changes or anomalies in the course of
biological processes, nor does it lead to the accumulation of
toxic elements in plants and cannot disrupt the biological
optimum for animals and humans (Ilyin, 1991; Prokhorov,
Matveev, 1996).

Also, in the literature there is a definition: “MPC is the
content of a harmful substance in the environment, which,
with constant contact or exposure for a certain period of
time, has practically no effect on human health and does
not cause adverse consequences in its offspring” (Orlov et
al., 2002). Yu. N. Vodyanitsky (2011) calls more precise
the definition proposed by V. A. Bolshakov (2004) with co-
authors: “MPC is the hygienic standard, the concentration
of a substance in the aquatic or air environment, soil,
food products, which should not have negative effects on
adjacent environments, on the human body ... “.

The maximum permissible concentration of heavy
metals in soils are considered by investigators as non-
permanent relative values that depend on soil-ecological
factors in a particular region, which makes it impossible to
develop single values of MPC for different regions (Elkina,
2007). Among sources of heavy metals, natural (natural)
and technogenic (Bpee, Nalingeswara, 1991; Ilyin,
1991). It has been established that technogenic sources
of heavy metals are the main ones (Altshuler, Ermakov,
1976, Nazarov, 1980). In environmental monitoring of
technologically polluted soils, it is common to determine
the gross content of heavy metals and the strong acid
solutions extracted by the mixture. At present, the content
of heavy metals in soils of various municipalities has been
studied. For example, in Russia the territories of Moscow
are marked by a high content of lead, zinc, and copper,
both in the industrial zone and in the parks (Sochi, the city,
ecology, 1997, Plekhanova, 2000, Gavrilenko etal., 2013).
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The soils of St. Petersburg, the largest city in
the north-west of Russia, have been studied in detail.
The territory of St. Petersburg is characterized by area
contamination with mercury, lead, zinc, cadmium, copper,
as well as locally high levels of arsenic, molybdenum,
antimony, nickel, cobalt and bismuth (Gorky, 2007). In
the soils of the city of Stavropol, among the investigated
elements (Zn, Pb, Cd, Cu), high levels of zinc in certain
parts of the city are noted (Kostenko, Lysenko, 2012).
Locally high levels of lead are detected in the territory of
Novocherkassk (Malysheva, Pavlova, 2012).

In the soils of Irkutsk, the content of mobile forms
of heavy metals (Zn, Cd, Ni, Co, Pb, Cu) was studied
and increased values for lead, zinc and cadmium were
revealed (Kozlova et al., 2006). As a result of the study of
heavy metals (Cu, Zn, Pb, Co, Cd, Ni, V, Nn) in the soil
cover of Severodvinsk, it has been established that the
main pollutants are Pb, Cu, Zn, Cd, Ni, and the soil cover
of industrial zone has a greater degree of pollution than
the soil cover of the residential area (Korobitsina et al.,
2013). Published data on the content of heavy metals in
the soils of Ukrainian cities: high concentrations of lead,
chromium, zinc and copper were detected in the territory
of Kiev (Zhuk, 2004), in the soils of Mariupol, copper
and lead concentrations were higher (Shekhovtseva,
Maltseva, 2010). It was studied the dynamics of heavy
metal contamination of soils in Alma-Ata, (Kazakhstan)
(Mynbayeva, Makeeva, 2011).

The pollution of urban soils in Beijing (China) (Wei,
Yang, 2010), Hong Kong (Luo et al., 2011), Guangzhou
(Lu et al., 2007), Shanghai (Spi et al., 2008) is actively
studied. soil contamination in Xuzhou City using
various statistical methods (Xuesong Wang, 2013). Wei
B.G. and Yang L.S. in their work (2010) summarize the
data obtained over the last ten years in the study of soil
contamination with heavy metals in various cities of China.
They note high levels of Cr, Ni, Cu, Pb, Zn and Cd in urban
soils, as well as emphasize the significant content of Cd,
Pg and Pb in agricultural soils. Elevated levels of Cd, Cu,
Pb and Zn in soils on roadside roads in northern England
have been identified (Akbar et al., 2006). In the soils of
Stockholm (Sweden), high concentrations of Pb, Pg and,
to a lesser extent, Cd, Cu, Zn (Oborn, Linde, 2001) were
detected. In view of the foregoing, it can be concluded that
in urbanized areas the highest levels of lead, zinc, cadmium
and copper are most often observed. Particularly among the
pollutants are sulfur compounds (sulfur oxides, hydrogen
sulphide), which in large amounts (95%) are contained in
industrial emissions.

With the long supply of man-made sulfur to the
ecosystem, the soil becomes toxic for the growth and
development of plants, moreover, it becomes a source of
environmental pollution (Mikhailova et al., 2007). It is
important to note that in its pure form, sulfur (elemental)
is nontoxic (Fedorets et al, 2008). Sulfur can serve as
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an indicator of anthropogenic impact on the natural
environment and an indirect indicator of emissions of
heavy metals, since it is their satellite (Shiltsova et al,
2008). The high concentrations of the element in the
vegetative litter, as well as in the horizons Bt, Bf and BC,
have been identified, which researchers attribute to a good
water migration of sulfur and the presence of adsorption
barriers in the profile (Mikhailova et al., 2007). High levels
of sulfur dioxide are observed near the Rovinari power
station, where coal is used as fuel (Balaceanu et al, 2011).

The assessment of the level of chemical contamination
of soils in the urbanized area is based on indicators
developed with associated geochemical and hygienic
environmental studies of cities. : chemical concentration
factor (Kc) and total pollution index (Zc) (Fedorets,
Medvedeva, 2009). The concentration coefficient is the
basis for calculating the “Zc¢” indicator and is calculated
according to the generally accepted formula: Ci/ Cif, were
Cif and Ci are the background and actual contents of the
itch element in the soil (Sayeth, Smirnova, 1983 Sautet et
al., 1990). Variants of the calculation of the total pollution
index (Zc) are described in detail in the article of Yu. N.
Vodyanitskiy (2010), where it is also proposed to take
into account the different toxicity of heavy metals and the
geometric mean concentration coefficients.

The values of the total pollution index (Zc) obtained
by calculation are compared with the indicative scale of the
levels and categories of the danger of soil contamination.
When Zc is equal, the soil is classified as “clean”, 0-16 is
classified as “acceptable”, 16-32 is classified as “moderately
hazardous”. Each category has its own level of changes
in the health indicators of the population (Hygienic
assessment ..., 1999). In the territories of industrial
centers and large cities, high levels of total pollution are
rarely noted (Pljaskina, Ladonin, 2009; Gorky, 2007).
Description of the research methodology. Since the 1970s
and the 1980s, research has been published in which it
was said that the risk of catastrophe is an intrinsic factor
caused by social, economic, territorial and environmental
changes (Zobler, 1976, Quarantelli 1978, Davis 1978,
Pewitt, 1983; Watts, 1983; Naskrey, 1989); these ideas
gradually penetrated into the scientific literature (Wisner
et al., 2003; Lavell, 2003; Weber, 2006; Cannon, 2008;
Aragon-Durand, 2009; Cutter, 2014; van Niekerk, 2014)
and in research programs (ICSU-LAC, 2010; IRDR, 2013).

Subsequent studies confirmed that disasters are
manifestations of unresolved developmental problems
(PagNan, 1984) and serve as results-based indicators of
an asymmetric, unstable development paradigm based on
unlimited growth, inequality and surplus consumption.
Exposure and vulnerability, as well as the threat itself
(through climate change and environmental degradation)
are socially driven by underlying risk factors, including
globalization of economic development, poverty and
inequality, poorly planned and poorly managed urban
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development, environmental degradation and climate
change.

New forms and trends in the growth of damage
and disaster risk reflect the functioning of these factors.
In particular, the increase in extensive damage and
losses from disasters provides empirical evidence that
disaster risk is an endogenous indicator of unsuccessful
or asymmetric development, unsustainable economic
and social processes, and the poor fitness of societies;
all these are socially conditioned problems caused by
fundamental processes, the neglect of which manifests
itself as a predictable and always tragic catastrophe. As
part of the priority area for urban development agencies,
it is recommended that the public be provided with
information on possible options for disaster risk reduction
before commencing construction, buying or selling land.
At some point in the 1970s, disaster risk management
began to form as a specialized area and sector.

The work of scientists (Pewitt, 1983), professionals
in the anthropogenic environment (Davis, 1978) and
advanced disaster management specialists (Cuny, 1983)
provided strong arguments in favor of emergency
management being only one of the components of an
integrated approach, which also includes measures to
reduce risks before the onset of disasters, as well as after
them - in the phases of liquidation and reconstruction.
The level of risk of natural disasters, as a rule, is calculated
depending on the strength and frequency of threats, from
the stake the quality of the population and property
exposed to these threats, as well as their vulnerability
or susceptibility to damage. From this point of view,
sustainable development and catastrophes are not the
opposite or mutually exclusive types of disasters, but
various types of risk.

The most intense types of risk, which are characterized
by very low frequency, but very significant losses and are
usually associated with extreme disasters. More extensive
types of risk, which are characterized by a high frequency
but low level of losses, are associated with localized and
recurring dangerous phenomena, such as flash floods,
landslides and storms, appear as catastrophes. In most
countries, the risk structure includes a number of types
of risks. At the same time, in most cases, the approach
to disaster risk reduction is preserved by interpreting
the disaster as a mega disaster, when a set of methods
for protecting development from exogenous threats is
preferable to preventing or eliminating the generation
and accumulation of risks within the development process
itself. This interpretation has had an impact on disaster
risk management practices, penetrated it and affected its
effectiveness in achieving the strategic goal of disaster risk
reduction. In more intensive types of risk, the determining
factors of the risk equation are the threat and exposure
to the threat, while in a more extensive type of risk the
vulnerability plays a more significant role (Fig. 1).
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Expected Result
a significant reduction in the losses caused by disasters, namely the number of human victims,
as well as social, economic and environmental damage to communities and countries
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Strategic issues

Integrating disaster
risk reduction into
sustainable
development
policies planning

Development and

strengthening of institutions,
mechanisms and capacity to
build resilience to threats to
mechanisms and capacities

Systematic implementation of approaches
to reducing risk in the process of
implementing programs to ensure
preparedness for emergency situations,
response and restoration

Priority areas of action

2. Identification,
evaluation and
monitoring of
disaster risk
factors and the

1. Ensuring that
the reduction of
disaster risk
(DRR) is a
national and

institutional action

3. Use of
knowledge,
innovation and
education to
create a culture of

local priority . security and levels
. improvement of L
h - sustainability at
with a strong early warning all levels

5. Increase
readiness to
disasters for
effective
response at all

4. Decrease of
fundamental
risk factors

Fig. 1. Methodology for action to reduce disaster risk. Source: UNISDR, 2005

Results of the research and their analysis

The formulation of the mathematical model of
synergism of the combination of negative factors (heavy
metals, pesticides, radionuclides, etc.) — in the soil
of urban agglomerations to provide key functions and
ecosystem services. Forecasting the effects of combined
effects of negative environmental factors (heavy metals,
pesticides, radionuclides, etc.) in the soils of urban
agglomerations affecting the provision of key functions
and ecosystem services, it is necessary to determine the
parameters of the mathematical model.

It is assumed that the yield of some sub-damages,
which cause synergistic interaction of negative factors in
the soils of urban agglomerations that affect the provision
of their key functions and ecosystem services, is directly
proportional to the number of damages resulting in
recorded genetic damage.

The total number of genetic injuries N with combined
effects, for simplicity of presentation, for two negative
factors will be determined by the equation:

N = N1 + N2 + min{p1N; p2N}, (D

where, N1 — the number of genetic damages proportional
to the number of mutations or oncotransformation, from
the effect of the first agent; N2 — the number of genetic
damages proportional to the number of mutations or
oncotransformation, from the action of the second agent;
N3 — the third agent, etc; pl and p2 are the number of
sub-damages induced by the first and second, and so on.
acting factors, respectively, and falling on one damage
resulting in a recorded genetic damage to the biological
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object: pIN1 — number of sub-damages, formed by the
first factor; p2N2 — number of sub-damages induced by
the second factor, etc.

Assumption: Subjugation of each of the active
negative factors does not make a significant contribution
to their genetic effect, if they are applied separately from
each other. min{pIN1; p2N2} is the minimum value of
two quantities characterizing the yield of sub-damage
p1IN1 and p2N2. The presence of an additional number of
negative factors min {pIN1; p2N2} and causes the effect
of synergism.

To estimate the nonlinear effects, the interaction
coefficient k is used, which determines how the ratio of
the increment (increment) of the response of the system
to the combined action to the sum of the increments with
the separate action of each of the negative factors.

k = Nkomb/NadduN = AN(X, Y)/{AN1(0, Y) +
AN2(X, 0)}, @)

where X, Y — acting factors; N(X, Y) — the value of the
detected effect under the action of negative factors X and Y;
N (0,0) — the magnitude of the spontaneous level (natural
background); AN (X, Y) = AN (X, Y) — N (0,0) is the value
of the recorded effect after subtraction of the background.

When k > 1, there is a synergy, with k = 1 — an
independent action (additivity), and for k <1 - antagonism
of the acting negative factors.

In the investigation, a synergistic interaction of
negative factors was considered, then the coefficient
k will be referred to hereinafter as the synergistic gain
coefficient [7].
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Proceeding from the above postulates of the model,
the synergistic gain coefficient can be described by the
equation [6, 7]:

k=1+min {pIN1; p2N2}/(N1 + N2), 3

Hence it is clear that the synergistic effect of combined
effects is determined by the ratio of genetic damage N2/
N1, caused by the negative factors.

It can be shown that in this case the maximum
synergistic effect

kmax =1 + (pl — p2)/(pl + p2), 4)
will be achieved if the condition given by Eq.

pIN1 = p2N2, (5)

The values of p1 and p2 can be determined empirically
from the experimental data of the combined action of both
agents.

From equation (1) it turns out that with the primitive
action of the second negative factor, when min {pIN1;
p2N2} = pIN1

pl=(k-1) {1+ (N2 /N1)}, ©)

and with the primary effect of the first negative factor,
when min {pIN1; p2N2} = p2N2

p2 = (k-1) {1+ (N2 / N1)}, ™

This mathematical model allows one to predict the
values of the synergistic gain k for any ratios of N2/N1
injuries induced by the acting agents, equation (3) the

maximum synergism is equation (4) and the condition
under which it is achieved is equation (5).

Results and discussion

We present the results of the predictive capabilities of
the model for describing the combined effect of negative
factors [8].

Combined action of high temperature and negative
factors.

In Fig. 2 (a—e) depicts the dependence of cell survival
on the duration of action of individual negative factors
(curve 1, 2), simultaneous application of both factors under
the condition of additive (independent) addition their
effects (curve 3), the simultaneous action of these same
agents under real conditions of their application (curve 4).

It follows from the analysis of Fig. 2 that the survival
of the cells after the simultaneous action of both factors is
less than the survival expected in the independent addition
of effects after the action of each factor separately (curve 4
passes below the calculated additive curve 3).

The temperature dependence of the synergistic gain,
calculated from the equation, is shown in Fig. 2, i. As
follows from the analysis of the figure, this dependence
is a curve with a pronounced maximum, the existence of
which indicates a temperature that maximizes the effect of
the negative factor. It is also seen that a decrease or increase
in the inactivating temperature leads to a decrease in the
synergistic interaction effect.
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Fig. 2. Dependence of the survival of Escpericpia coli bacterial cells on the duration of hyperthermia (37-60°C) (curves
1), zinc sulfate at a concentration of 0.01 M (curves 2) and their simultaneous application (curves 4), as well as the
expected survival curve with the independent (additive) action of these agents (curves 3): a - 37°C, b - 40°C, c - 45°C,
d-50°C, D - 60°C; i is the dependence of the synergistic gain (k) on the operating temperature; k — dependence of k
on the ratio of damage p2/p1, induced by the acting agents. Icons are experimental data, the line is a theoretical curve

calculated from equation (2) of the mathematical model of synergism [6, 7]
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The N2/N1 ratio of the slopes of the survival curves
(Fig. 2, d) after the separate action of the chemical and the
physical agent according to the equation:

N2/N1 = t1/22. ©)

The theoretical curve for the dependence of the
synergistic gain on the ratio of the acting agents (solid
line) is shown in Fig. 2. It can be seen from the analysis
of the figure that the model accurately describes the
dependence: for certain N2/N1 ratios, the synergistic effect
is registered, and after reaching the maximum value, the
synergism decreases.

Joint action of solar radiation (UV light) and negative
factors.

Using the model, it is possible to optimize and
predict synergistic effects (Fig. 3, a, b). In Fig. 3, a gives an
example of the determination of the Ni values necessary for
calculating k (equation 2). The model accurately describes
the dependence: for certain N2/N1 ratios, a synergistic
effect is registered, and after reaching the maximum value,
the synergism decreases.

In the field of small doses of negative factors, there is
amore intensive elimination of sub-damages induced by a
negative factor. This means a progressive decrease in one
of the free parameters of the mathematical model (p1). It
can be assumed that this parameter of the model will vary
according to the equation:

Pl =pl - exp {-N2/N1}, ©)

where p0 is a constant.
Using equation (9), it is possible to obtain new
theoretically expected values of the synergistic gain for a

combination of various negative factors. This version of the
model is satisfactory (p <0.1) describes the experimental
results.

Combined action of ionizing radiation and chemical
pollutants on induction of mutations in plants.

The results of the prediction and optimization of
the synergistic effect of the combined effect of ionizing
radiation, pesticides and heavy metals on the induction
of mutations in plants are shown in Fig. 4, a, b. It is
demonstrated that the proposed concept of synergy is
statistically significant (p = 0.01), describes the genetic
effects of combined effects in the low dose rate region
of plants. Direct experimental data published in the
work (Dineva SB et al., 1993) on the study of the yield
of mutations in plants with real powers of the doses of
ionizing radiation occurring after the accident in the
30 km zone of the Chernobyl reactor showed the ability
of radiation to synergistically enhance the mutagenic effect
lead nitrate. Fig. 4 shows that in this case the coefficient
k, at a fixed concentration of the chemical agent, depends
on the dose rate of the ionizing radiation and reaches its
maximum at a certain optimal value. This pattern indicates
a principled possibility of mutual enhancement of the
effects induced by harmful environmental factors at real
intensities in the biosphere.

Combined action of ionizing radiation and chemical
factors on the induction of carcinogenic effects in animals

Prediction and optimization of combined carcinogenic
effects of ionizing radiation in combination with chemical
agents with the help of this mathematical model was
carried out for both mammalian and laboratory animals.
The results of the forecast are shown in Fig. 5.
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Fig. 3. The combined effect of various doses of ultraviolet radiation and formaldehyde on the induction of reverse
mutations at the E. coliK-12W (a, b) leukemia locus and at the B12 locus in E. coli113-3 bacteria: a is the dependence
of the yield of mutations on the dose of ultraviolet radiation under the action of only radiation (curve 1), the additive
addition of effects from both factors (curve 2) and their combined action (curve 3); b - the dependence of the synergistic
gain on the ratio of N2/N1 injuries induced by the agents. Icons are experimental values calculated from the data
published in the work (Panfilova ZI et al, 1966), the line is a theoretical curve

54

Teopetnueckue u npuknagHsie npo6nemsl ANK N4 2021



O6uwee 3emnenenne, pactTeHNEeBOACTBO

2,0 3
a b c

£

1,87
g ,
S
c
<
<
5
o 0 © -2
2
5
£,
2144
5]
£
=
= o
é’ 1,2+ o L

¢}
110 T T T T T T T T T T T
10 10 10° 10! 10! 10° 10! 0,1 1 10 100
N2/N1 N2/N1 Dose rate, microrentgen/hour

Fig. 4. Dependence of the synergistic gain coefficient on the ratio of N2/N1 injuries induced by the acting agents, with
the combined action of A-ionizing radiation and 1,2-dibromoethane on the induction of mutations in Tradescantia; the
icons are experimental values calculated from the data published in the paper (Leenhouts et al., 1986), the line is a
theoretical curve (equation 2); b — lead nitrate and herbicide 2,4-D on the induction of mutations in barley; the icons
are the experimental values calculated from the data published in the paper (Geraskin SA et al., 2002), the line is the
theoretical curve (equations 9, 2); c — the dependence of k on the dose rate of ionizing radiation with the sequential
action of radiation and lead nitrate on the induction of mutations in seeds of Arabidopsis thaliana

From the analysis of Fig. 5 it follows that the proposed
concept of synergism, previously tested for the effect of
various agents on the survival, the mutational process of
unicellular organisms, well describes the effect of factors
on the carcinogenic process of more complex biological
systems (animals).

Induction of cancer in humans with the combined
effect of negative factors.

In Fig. 6, a that the value of the synergistic gain
coefficient has a pronounced maximum at a certain ratio
of the acting agents N2/N1. At other values of N2/N1,
the coefficient k takes on smaller values. It is precisely
such regularities in the variation of the synergistic
gain coefficient that the proposed model predicts. This
demonstrates the possibility of using the synergism model,
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Fig. 5. Dependence of the synergistic gain coefficient on the ratio of N2/N1 injuries induced by the agents acting with
the simultaneous action of different doses of X-rays (a) or neutrons (b) in combination with the malignant tumor
promoter 12-0-tetradecanolephorbol-13-acetate on induction of cellular transformation in cultured cells of CH3/10TU2
mice, as well as X-rays and estrogen hormone on induction of breast cancer in rats (c). The icons are experimental values
calculated from data published in a, b — (Han, Elkind, 1982), c — (Segaloff, Pettigrew, 1978); lines - theoretical
calculations (equations 2 — a, b, 14 — ¢)
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Fig. 6. Dependence of the synergistic gain on the ratio of N2/N1 injuries induced by the agents, while radon and
tobacco smoke act simultaneously on the induction of lung cancer in humans (a), as well as when consuming different
concentrations of alcohol and tobacco causing cavity cancer mouth and pharynx (b) or esophagus (c) in men. The icons are
the experimental values calculated from the data published in the works: a — (Band et al., 1980; Pershagen et al., 1994),
b — (Konoplyannikov AG, 1993), c — (Day, Miiioz, 1982); lines - theoretical calculations (equation 2)

designed to describe the combined effect of the agents of
the cell systems, on human exposure.

Consider the impact of certain negative factors in the
soils of urban agglomerations on the provision of their key
functions and ecosystem services.

Pollutants can be divided into 4 categories — soil-
active; biochemically active; indifferent:

— the first group: soil chemically active pollutants
include substances that affect the alkaline-acid, oxidation-
reduction conditions, changing the chemical situation, the
morphology of the soil profile;

— the second group: biochemically active pollutants
include substances that actively affect the soil biota. These
are deformants, pesticides, heavy metals, radionuclides,
etc.;

— the third group includes compounds, substances
that are both chemically and biochemically active
simultaneously. This is, first of all, heavy metals in high
concentrations, capable of hydrolysis and having a negative
impact not only on biota, but also on the physico-chemical
properties of soils, and a number of other ingredients that
make up the first two groups;

— the fourth group of indifferent pollutants includes:
oxides of silicon, iron, clay minerals, etc., which are
indifferent and do not have an important effect on the soil
and vegetation cover.

In accordance with this classification, rationing of
pollutants should be carried out taking into account the
direction, the degree of their effect on the composition of
soils, their morphology, on soil and terrestrial biota [13].

All successful urban centers are transforming their
physical sites and wider regional environments, as they
adapt to changing environmental conditions and do so
through choice and investment in disaster risk reduction.

For example, all major successful cities have had
to invest heavily in ensuring adequate supplies of fresh
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water and in creating systems that can manage wastewater
disposal, as well as storm and surface runoff. In a sense,
most urban areas are already implementing adaptation
processes aimed at reducing the risk of disasters that may
arise from a combination of different negative factors
affecting urban soils and in urban areas with competent,
well-resourced, urban government-accountable adaptive
works work best. Most of them are “preventive” in the sense
that buildings and infrastructure prevent an emergency
from occurring. In addition, a network of regulations
and controls restricts the possibility of technological
catastrophes, then a catastrophe from a combination of
such negative factors in the soil can lead to so-called
creeping catastrophes. Such catastrophes, when negative
factors accumulate separately do not exceed the MPC, and
in combination lead to an ecological catastrophe, outbreaks
of diseases, etc. (including accidents at work and on ships,
as well as aviation, railway and car accidents).

The need to address the risk of catastrophes in
urban areas is greatly enhanced by concentrating most
of the worlds production in urban areas, increasing the
proportion of the worlds population in urban areas and
the rapid increase in mortality and destruction caused by
disasters in urban areas of the region. Almost three quarters
of the worlds urban population and most of its largest
cities are now in low- and middle-income countries. Since
1950, in urban areas of low- and middle-income countries,
there has been a seven-fold increase in population and an
increase in people’s concentration and economic activity.

The United Nations Population Division proposes that
almost the entire growth of the world’s population before
2025 and beyond is in urban areas in low- and middle-
income countries. As this very large and rapidly growing
urban population is served and managed, it has serious
consequences for development and disaster risk reduction.
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Modern soil science has reached a level where it is
possible to proceed not only to radical improvement of
soils, but also to create new types of soil agglomerations
with maximum fertility. The problem is the skillful use
of the Sochi city agglomerations, which is possible on
the basis of an in-depth knowledge of the processes of
soil formation and meliorative effect on soil in urban
agglomerations.

Conclusions

The paper describes the methodological approach
d, demonstrating the principal significance of the
mutual enhancement of the harmful effect of physical
and chemical environmental factors in the field of small
doses and intensities. A generalized concept of synergism
is proposed, which is acceptable both for the combined
action of ionizing radiation with other agents and for the
combined effect of any harmful environmental factors.
The main idea of the proposed concept is the formation,
under combined effects, of additional effective injuries
due to the interaction of sub-damages induced by each of
the agents and not being effective with separate exposure
to each factor. The mathematical representation of this
concept allowed to come to a number of fundamentally
new nontrivial conclusions. It has been theoretically shown
that there is an optimal ratio of the acting agents, in which
synergism should be maximized. The effect of synergistic
interaction should depend on the intensity of the agents
used: the lower the intensity of one agent, the lesser
intensity of the other factor should be used to manifest
maximum synergy. The verification of these consequences
was obtained in a number of experiments presented in this
paper. The above results are of fundamental importance
for explaining the increased efficiency of low power
doses of ionizing radiation observed in some cases. The
results of the work supplement the modern level of
ideas about synergistic interactions of negative factors:
heavy metals, pesticides, radionuclides, etc.-in soils of

urban agglomerations to ensure their key functions and
ecosystem services. Directions for further research. The
significance of the mathematical model of synergism for
predicting the magnitude of the maximum synergistic
gain and the conditions under which it is achieved
after simultaneous is confirmed. The generality of the
approaches to the description of the synergistic interaction
of various agents indicate the importance of the model
used for environmental problems. A mathematical model
of synergism has been identified for optimizing and
predicting synergistic effects when combined effects of
ionizing radiation and chemical agents on soils in urban
agglomerations on providing their key functions and
ecosystem services. In accordance with the postulates, the
synergism is due to the formation of additional effective
damage interaction of some damage that is not effective
with separate use of agents. Preventing unsustainable
development trends can be as follows: to break the link
between environmental degradation and production
growth, but also to ensure that the load does not exceed the
threshold of “sustainable development”, which will require
the use of market tools for production and consumption
management, integrating environmental concerns and
sectoral and regional policies, ecosystem health and
be prized. Sustainable development requires that the
biosphere retains the ability to support the livelihoods of
the population in urban agglomeration and to produce
“goods” and “services” in the long term, the status of
ecosystems and the services that they represent should
be considered in the long term, focusing on irreversible
changes, taking in view of ineffable and complex cause
effect relationships and possible cumulative effect.

The abstracts were prepared with the support of the RFBR
grant project “Development of theoretical foundations and
practical methods for analyzing, predicting and evaluating
security in intersystem interactions of critical infrastructures
in urbanized areas” No. 20-010-00812A.
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OLEHKA KOMIMJIEKCHOro BO3AENCTBUA HEFTATUBHbIX ®AKTOPOB,
B NEPBYIO OMEPEQb PAOVOHYKJINAOB, HA NO4YBbI TOPOOACKUX
ArNOMEPALVA, BNUSAIOLWMNX HA OBECNEYEHUE X OCHOBHbIX

®YHKLUMA N 3KOCUCTEMHbBIX YCIYr

lNpenmeTom paboTe! ABSIETCSA OUeHKa BO3AeNCTBYIS KOMIIEKCa HeraTnBHbIX (hakTopOoB, B NepBYy0 04epenb pagmo—
HYKMAO0B, Ha M04Bbl FOPOACKUX arfoMepaumii, BIMAIOLLMX Ha 06ecrieqeHne nx 0CHOBHbIX (DYHKLUMV 1 3KOCUCTEMHbIX
ycryr. 3To 0Ka3biBaeT 3HAYNTENLHOE BIIMSHNE HA KPUTUHECKU BaXHYH MHPacTpyKTypy, 0COBEHHO Ha yCTONYMBOE
hYHKLMOHMPOBEHWNE XNNLLIHO~KOMMYHalbHOr0 X035CTBa, 0CHOBAaHHOE Ha NMPOorHo3upoBaHUM CYHEPreTUHEeCKMX
MyTareHHbIX, KaHUEPOreHHbIX 1 neTasnbHbIX 3¢D(heKToB rpy B3auMOLEVICTBUM PasiinyHbIX (DaKTOPOB OKPYXatoLLemn
cpenbl. MeTtogonorvsi paboTel 0CHOBaHa Ha PUCK OPUEHTUPOBaHHOM rogxofe. Pe3ynbtaTtsl paboTbl 0CHOBaHb!

Ha MaTeMaTn4ecKovi MOZEeN CUHEPIrn3Ma, KOTOPasi KONMYECTBEHHO OMMUCLIBAET W MHTEPIPETUPYET AaHHbIE O BbIXOAE
MyTaLmi  UMTOrEHETUHECKIX MOBPEX[EHVISIX B PACTEHUSIX, XUBbIX OpraHn3max. Pe3ynstaTsl paboTs! JOMOMHAT
COBPEMEHHbIV YPOBEHb MOHUMAaHWS CUHEPreTUHECKNX B3aUMOAENCTBUN Pa3nnyHbIX HeratnBHbIX (hakToOpOoB OKpyXa—
roLevi cpefbl B N04YBE rOPOACKUX arnoMepawnmii 4ns 06ecrneyeHsi X OCHOBHBIX (OYHKUWA 1 3KOCUCTEMBbI.
OcHoBHbIM pe3ynbTaTtoM paboTsl ABASETCS BKIKOYEHWE (hakTopa CO4EeTaHWs U B3aUMHOI0 BIIMSHWUS HEeraTuBHbIX
hakTopOB B nepe4eHb (hakTopoB, KOTOPbIE HEOBXOAUMO Y4YUTLIBATH MPK Pa3paboTKe MyHUUMNanbHbIX MPorpaMm
CHVIXKeHWs pycka begcteui. Pe3ynbTaTsl 3Tov paboTsl MOryT 6bITb MCM0Mb30BaHb! 3KOA0ramMmu v 4aTb nNpakTuyeckme
pekomMeHgaunm rno caHuTapum v rurveHe. [NpegcrasneHHoe ncciefoBaHve 6bino npoguHaHcpoBaHo PO,
npoexT Ne 20-010-00812.

Key words: maTemaTnyeckoe MogenvMpoBaHye, NoYBa, rOpoACKas arnomepawus,
3KOCMCTEMHbIE YCNyri, pUCK, KaTacTpodbl.
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UmmyHocTumynarop n cneynasnbHbie KOM6ukopma

AJid nopocAar—-cocyHoB
YAK 636.03
DOIL: 10.32935/2221-7312-2021-50-4-59-64

A. 0. NaBpeHntbeB' (o.c.—x.H.), B. C. WepHe? (k.c.—x.H.], J1. P. Muxaiinosa’

'®re0Y BO Hysaruckuin TAY,
2000 «HatypanbHble npoaykTsl [10BOmXbsY
lavrentev65@list.ru

00Holi u3 2nasHeix Npobiem 80 BpeMs BbIPAUUBAHUSA U 0PeAHU3AUUU KOPMI@HUS NOPOCAM Nod MAMKaMU A8/1Aemcs, paHHee

npussedeHue K Noe0aHUto pasnuyHol NOOKOPMKU U CneyuanbHblX KOMOUKOPMOB, npedocmepexeHue om paziudHbix 3a601e8aHull

(noHocos, aHemuu). Micxoda u3 3mo2o y Hux, 00IxKHbI 6bIMmb, 06ecneyeHbl 3002U2UeHUYecKUue HoOpMbl COOBPKAHUA YX00a U KOPMAHUS.
CobntodeHue Bcex amux ycnosuii nozsonum obecneyums U ykpenums 300p08be NOPOCAM-COCYHOB, YYHWLUMb UX COXPAHHOCMb U

BbIXKUBAEMOCMb. IMO N03B80/IUM B8 NOCAEOYIOLYUX CMAAUAX, MO ecmb Npu 00PALYUBAHUL, OMKOPME UJIU BbIPALYUBAHUU HA PeMOHM,

NnoKasams BbICOKYI0 NPOOYKMUBHOCMb 30 CYem xopolwe2o 300posbsa. KopmaeHue nopocsim 0o 0ByxmMecsYHO20 B03paCMa ABASemcs

CambiM OMBEMCMBEHHbIM NepuodOM B XU3HU NOPoCeHKa. BHayane cgoell u3HU, nepsbie 08e Hedesu, eOUHCMBeHHbIM NPOOYKMoM

NUMAHUA NOPOCAM-COCYHOB ABACMCA MOJIOKO CBUHOMAMKU. Tpebyemoe Koau4ecmso numamesbHbix sewecmsax 00 3-HedebHo20

803pacma y0osnemsopsaemcs, Kak Npasusio, 3a cyem MoJoKa CBUHOMAMKU, 0OHAKO C Nepsbix OHel )U3HU um mpebyemcs
donosHumesnbHo 0asams NOOKOPMKY. Lenb uccnedosaHus — usyyums 3¢heKmusHOCMb UCNONb308AHUS CNEYUATbHBIX KOMOUKOPMOB
(cynepcmapmepHbix, npecmapmepHsix, CmapmepHbIx) 8 Kayecmae NOOKOPMKU U KOPMAEHUS 019 NOPOCAM-COCYHO8, d MaKxKe
UCNoIb30BAHUSA UMMYHOCMUMYIAMOPA OJ1 NOOEPKAHUA UX 300p08bSA, Iy4Lie20 pocma u passumus. B pesynemame nposedeHus
uccnedosaHuli bb1110 BbISBIEHO, YMO Y NOPOCAMA-COCYHOB, NOAYYABLILE CNeyuasbHble CynepcmapmepHsil, npecmapmepHsil u
cmapmepHsbili KOMOUKOPMA 8 3aBLUCUMOCMU OM BO3PACMA, O MAKKe MOSOOHAK, KOMOPOMYy 00NOJHUMEbHO BHYMPUMbILEYHO BBOOUNU
UMMYHOCMUMYIAMOp, OMUYAIUCh 601ee BbICOKOU COXpaHHOCMbIo Ha 6,97 no 1 onsimHol epynne u Ha 7,3% no 2 onbimHoli epynne,

cKopocmbio pocma. Jlyduwie 8cex 8 medeHuUU onbimHo2o nepuoda (60 cymok) pociu nopocama-cocyHsl 8mopoli onsImHol epynns! u

cocmasuna 17,68 ke, 4mo 60/1buie Yem 8 KOHMPoabHOU epynne Ha 1,2 K2 unu Ha 7,28% u Ha 0,63 ke unu Ha 3,7% 8 1 onsimHoli 2pynne
coomgemcmseHHo. MonoyHocms cBUHOMAamMOK 2 onsimHol epynnsi cocmasuna 59,0 K2, 4mo Bbile Yem 8 KOHMpPObHOU 2pynne
Ha 11,1 k2 unu Ha 23,2% u 1 onsimHoli 2pynnsl — Ha 2,75 K2 unu 4,9%. OmkaoHeHue Mexady no0onsimHbIiMU Nopocsmamu

KOHMpOIbHOU 2pynnsl u 1 onbimHOU 2pynnbi No 3momy nokasamento cocmasuna 8,35 ke unu Ha 17,4% 8 nonb3y 1 onbimHol 2pynnbi.

KnioueBbie cnosa: KOM6VIKOpM, nopocATa-CoOCyHbI, XXNBas Macca, MOJIOYHOCTb, COXPAHHOCTb, NPUPOCT.

Beaenue

BripamiuBaHue, TO €CTb COAEPKaHUE U KOPMACHMUE,
TIOPOCAT COCYHOB — 3TO camast TaaBHast (OTBETCTBEHHOE 1
AOBOABHO CAOJKHOE) TIPOGAEMA, TAK KaK AdKe eCAU OTIOPOC
CBUHOMATKU ITPOLICA YCIICLITHO, AOCTATOUHO HE MAACHBKUN
[POLIEHT IIOPOCST-COCYHOB MOJKET IIACTb UAU 3a00AETb.
[TosTOMy, OAHUM U3 TAABHBIX 3aAa4, IIPU BbIPAIIMBAHUN
[IOPOCSIT-COCYHOB SIBASICTCSL B pAaHHEM IIPUYUYeHUMN UX K
[IOAKOPMKAM U CIIELIMAAbHBIM KOMOUKopMaMm. [Ipu stom
TAKoKe CACAyeT mU30erarb IOHOCOB U aHeMuu. Vcxoas us3
3TOr0, HAAO CTPEMUTBHCSL K 00€CIIEUeHUIO IIOPOCST-COCY-
HOB B HEOOXOAUMOM YXOA€ U AOAKHOM KOpMAeHUuU. Bce
3TO IIOMOXKET YKPEIIACHUIO 3A0POBbSL IIOPOCST-COCYHOB
1 YAYUIIIEHUIO ero coxpaHHocTu. [2, 3,7, 9, 14, 15, 21]

[Tocae pOsKACHUSE IOPOCST-COCYHOB €l111e IIPOAOAKACT-
cst ripotiece hOpMUPOBAHNS OPTAHOB U CUCTeM OPTaHU3Ma.
B 5TO BpeMsl y HUX IIAOXO pa3BUTa NUIEBAPUTEAbHAs
CUCTEMa, HO C BO3PACTOM IIOCTEIIEHHO YAYYIIAeTCS UM-
MyHHas1 CUCTeMa U OHU HaOupaeT Bec. [losToMy 4TOOBL
pasBUTHE IIPOXOAUAO AYUIIUMM TeMIIAMM, OYeHb BAYKHO
00eCIeuuTb OPOCATAM-COCYHAM HEOOXOAUMBIE YCAOBUS
COAEPIKaHMS, KOPMACHUS U YXOAQ, KOTOPbIe 3aBUCAT OT
pasubix dakropos. [TopocsiTaM 1epBoil HEeAeAU SKU3HUI

Ne4 2021 Teopernveckue u npuknagHbie npoénemsi AMK

HeoOX0AMMa TeMIlepaTypa oKpysKatoiieit cpeabl 30-36
TPAAyCOB, AASL 9TOTO B KACTKE TTOABEIINBACTCS CIIeIINAAD-
Hast nHQPaKpacHast AaMITd MAYM OOBIMHAsT SAeKTPUUeCKast
Aamma Ha 150 BT. YT06BI OomopocusImascs CBMHOMATKA
HE CMOTAQ 3aAaBUTh UAM TPABMUPOBATH HOBOPOSKACHHBIX
TIOPOCAT BAOAb CTEHOK YCTaHABAMBAIOT Oapbepbl 13 METaA-
ANYECKUX TPYO MAN ACPEBSIHHBIX JKEPACH; PACCTOSTHUIE OT
cTenbl 15-20 oM, BbIcOTa HaA yposHeM noaa — 20-25 cm.
ITocae TOro Kak 1opocsTa MOAPACTyT ¥ OKPEITHYT, AAHHbIE
orpaxkaenmst youpaiot. [4, 5, 12, 17, 22]

Kopmaenue TOpOCAT A0 ABYXMECSYHOTO BO3PACTa
SIBASIETCSI CAMBIM OTBETCTBEHHBIM II€PUOAOM B JKU3HU
TIOPOCEHKA. B riepBble ABE HEAEAU JKU3HU €AUHCTBEHHBIM
KOPMOM TIOPOCSIT-COCYHOB SIBASIETCSI MOAOKO CBTHOMATKU.
[2,3,8,10, 13, 19, 20, 23]

TpeOyemoe KOAMYECTBO MUTATEAbHBIX BEIIECTB I10-
POCSTa-COCYHBI A0 3-HEAEABHOTO BO3PACTa YAOBAETBOPSI-
€TCsl, KaK IPaBUAO, 33 CUYeT MOAOKA CBUHOMATKU, OAHAKO
C TIEPBBIX AHEM JKU3HU OHU AOAYKHBI 00€CIIeYnBaThCs B AO-
TIOAHUTEABHO ITOAKOPMKe. eM paHblile TIOpoCsTa-COCyHb
HAYHYT YIOTPEOASTb IIOAKOPMKY B BHAE CIEIIMAAbHBIX
KOMOMKOPMOB, TeM Ay4Ille OHU TIOATOTOBSTCS. K OTbeMYy.
Y HUX Aydllle 1 ObICTpee Pa3BUBaeTCsl MUIlleBapUTeAbHAs
CuCTeMa, YBeANdnBaeTcs sKkuBsast macca. [1, 6, 11, 16, 18]
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Lleap uccaeaoBanmst — u3yauth 3HPEKTUBHOCTD
MCTIOAB30BAHUSI CIIEIIMAAPHBIX KOMOUKOPMOB (CyTiep-
CTapTepHBIX, IIPECTAPTEPHBIX, CTAPTEPHBIX) B KaUeCTBE
TIOAKOPMKI 1 KOPMACHWUSI AASI TIOPOCSIT-COCYHOB, @ TaKyKe
MCTIOAB30BAHIISI IMMYHOCTIMYASITOPA AASE TIOACPIKAHISE X
3AOPOBBsI, AYUIIIETO POCTA U PA3BUTLSL.

AAst pellieHst 1IeAn ObIAY TIOCTABACHBI 3aAAUM:

— BBISIBUTD BAVSTHHE CIICIIMAABHBIX (CYTIePCTAPTEPHBIX,
[IPeCTapTePHbIX, CTAPTEPHBIX) KOMOMKOPMOB Ha AUHAMUKY
[IPUPOCTA KUBO MACChI, COXPAHHOCTD TIOPOCST-COCYHOB,
MOAOYHOCTb ( MacCy 'He3Aa B BO3PAcTe IOpocsT 21 AeHb);

— YCTAaHOBUTDb BAUSIHME UMMyHOCTAMyAsTopa [1C-1
7 CIeNNAaAbHBIX (CyNepCTapTepHBIX, MIPeCTAPTePHBIX,
CTapTepHbIX) KOMOMKOPMOB Ha AMHAMUKY TIPHPOCTA K-
BOU MacChl, COXPAaHHOCTb MIOPOCST-COCYHOB, MOAOYHOCTD
CBUHOMATKM, MAacCy THe3Aa.

MaTepnaA 1 METOADBI HCCACAOBAHUS

OKCIepUMEeHTAAbHbIE ICCACAOBAHII IIPOBOAMANCE Ha
TIOPOCATAX COCYHAX KPYIHOM OeAOM TIOPOABI B BO3pPACTe
OT PpoKAeHMSI A0 60-CyTOYHOTO BO3pacTa AMHAMUKE WX
pocTa 1 pasBUTHA. B COOTBETCTBUM CO CXeMOH HAydHO-
XO3SIICTBEHHOTO OITBITA 110 MeToAanke A. V. OBcsiHHMKOBA
(1976) cdopmmupoBaan Tpu TPYIIIbI TOACOCHBIX (AdK-
TUPYOMINX) CBIHOMATOK C MOPOCSTAMU COCYHAMHU IO
[IPUHIINITY TPYIII-aHAAOTOB (C y9eTOM II0Ad, BO3PACTa,
TIOPOABI, TIPOVCXOKAEHIIS 1 JKUBOI MACCEL) 110 6 TOAOB B
KaKAOM. 300TUTMeHNIeCKIe TPeOOBAHMS 110 Pa3AIHBIM
napamMeTpaM MUKPOKAHMATa B MOMEIIEHUN BBIACPIKUBA-
AuCh. [ToACOCHDBIe CBUHOMATKY ¥ IIOPOCATA-COCYHBL BCeX
TPYIII HAXOAUAVCH B OAMHAKOBBIX YCAOBUSIX KOPMACHIS
n copeprkanysi. DPHeRTUBHOCTD ACTICTBISI CIIEIIMAABHBIX
KOMOUKOPMOB 1 COBMECTHOE IPHMEHECHUe NMMYHOCTHU-
MYASITOPA 1 CIIeINAABHBIX KOMOMKOPMOB YUUTBIBAAUCE T10
CACAYIOIINM TIOKA3aTEASM: AMHAMIKA JKUBOW MACChI IIO-
POCAT-COCYHOB — ITyTeM MHAMBHAYaABHOTO B3BCLIUBAHIA,
PeIIPOAYKTHBHbIC KaueCTBa OLIeHUBAAN 10 MHOTOIIAOAMIO,
Macce THe3Ad IIPY POKACHIN, MOAOYHOCTH, Macce OAHOTO
TIOPOCEHKA TIPU OTbeMe U COXPAHHOCTU IOPOCAT. OTBIT
IIPOBOAMACSI TIO CXeMe YKa3aHHO B Mmaobi. 1.

PesyabTaThl iCCACAOBAHMS
U UX 00Cy’KAeHHE

PammoH MOACOCHBIX CBMHOMAaTOK KOHTPOABHOM! 1
OTIBITHBIX TPYIIIT COCTOSIA 13 TIIIeHULIBL, sTuMersi u 20% Oea-
KOBO-BUTAMUHHO-MIUHEPAABHOTO KOHIleHTpaTa (BBMK).

[TopocsiTa B AOTIOAHUTEABHOM KOPME Hy KAQIOTCS yoKe
Ha 5—7 AeHb CBOeH KU3HI. OAHAKO ITPEAAATATh UM «B3POC-
AyIO» TIMIILY HEAB3SI: JKEAYAOK MAA€HBKOTO KUBOTHOTO He
MOJKeT yCBaMBaTh IpyOyio muily. AAs HUX BBITyCKAeTCs
CTIETIMAABHBIN KOMOMKOPM C OAHOPOAHOI KOHCUCTEHIINE
71 TOYHBIM COOTHOIIICHNEM YTACBOAOB, OEAKOB 1 BUTAMITHOB.
ITo Mepe pocTa OpOCeHKa KOMOMKOPM MEHSIOT, TaK KaK
B PAa3HOM BO3PACTe COCTAB UM AOAKEH OBITb PA3HBIM.

IlopocsTa-cocyHBl KOHTPOABHO TPYIIIIBI TIOAYYIAAT
TIPeCTapTEePHBIN KOMOUKOPM, B COCTaB KOTOPOTO BXOAMAO
APOOAEHHBIN STMMEHb, MyKa AIOIIEPHOBasI, OBeC 0e3 TAeH-
K11, MACOKOCTHAS MyKa, ITPOT TIOACOAHEUHBIH, COAb, MEA,
TIPEMUKC C 7 AHS JKU3HU, UCTIOAB3YEMBIN B XO3SNCTBE.
[TopocsiTaM-COCYyHaM OTIBITHBIX TPYIII TTOAKAPMANBAAT
CTICIIMAABHBIMY KOMOMKOpMamu paspadoTanabmvy ML
000 «AKAAEMUSI-BEVO», Poccust: B Bo3pacte 3—14 aneit
— cymepctaprep, 15-40 anen1 — mipectaptep, 41-60 Anent
— cTaptep. Kpome Toro, mopocstaM 2 ONBITHOM TPYTIITEL
BHYTPUMBIIIEYHO BBOAWAW MMMyHOCTuMyasiTop [1C-1
ipu poskaeHu — 0,3 Ma, B Bospacte 10 anent — 0,5, 21
At — 0,7, 45 ameit — 1, 60 aHe#t — 1,5 MA Ha TOAOBY.
Bo Bcex rpyTmmax oTheM MOPOCSAT OT CBHOMATOK IIPOBO-
AVIAWL B ABYXMECSIHOM Bo3pacTe. COCTaB  CIIeIMAAbHBIX
KOMOMKOPMOB OblAd CACAYIOIIAs: sMMeHb O/T1, TIIIeHMIIA,
coeBoil mpor, [152-3-147010 (MoOAOUHBIE KOMITOHEH-
TBI, MOHOKaAbIMN(OCGAT, M3BECTHAKROBAS MyKa, COAb
TIOBAPEHHAs, OPTAHNIECKNE KUCAOTHI, aMIHOKUCAOTHI,
MKPOIAEMEHTHI, BUTAMUHbI, (DEPMEHTEI, aPOMATU3ATOP,
poOUOTUK, AHTUOKCUAAHT.

AasKe eCAM MOAOKA CBTHOMATKM AOCTATOYHO AAST YAOB-
ACTBOPEHUSI Hy KA TTOPOCST, AOTIOAHUTEAbHAsI TIOAKOPMKA
11 KOPMACHME TIOPOCATAM-COCYHAM HEOOXOANMO, TaK KaK
[IpY 9TOM SKUBOTHBbIE IIPUYYalOTCS K IIOTPeOACHUIO Ooaee
rpy0oro Kopma, 4eM MOAOKO.

Ta6n. 1. Cxema onbITa

[pymirn KoAndecTBo CBMHOMATOK, TOAOB DOH TIOAKOPMKHI 1 KOPMACHHS TIOPOCAT-COCYHOB
KonTpoabHast 6 7—60 AHeil — mpecTapTep
1 ombrTHas 6 3-14 Amei1 — cymepcTaprep,
15-40 Anenn — nipectaptep,
41-60 Anel1 — craprep
2 ombITHAS 6 Wmmynoctumyasitop T1C-1:

pu poskaeHur — 0,3 MA Ha TOAOBY,
B BO3pacTe:
10 aneit — 0,5 MA Ha TOAOBY,
21 anst — 0,7 MA Ha TOAOBY,
45 Aneil — 1 MA Ha TOAOBY,
60 aneit — 1,5 MA Ha rOAOBY.
3-14 aAneit — cynepcTapTep,
15-40 aneint — nipecraptep,
41-60 anei1 — craprep
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B pesyabTare IpoBeACHHDBIX NCCACAOBAHUI YyCTAHOBAC-
HO TIOAO’KMTEABHOE BAWSIHIE CYIIEPCTAPTEPHOTO, IIpecTap-
TEPHOT0, CTAPTEPHOI0 KOMOMKOPMA 1 UIMMYHOCTUMYASITO-
Pa Ha pa3Hble 300TeXHUYECKIIE TIOKA3aTeAN BbIPAIINBAHIS
TIOPOCSIT-COCYHOB, KaK I10 OTA€ABHOCTH, TaK 1 B COUETaHNK
¢ ummynocTuMyAsTopoM. [Tpenapat I1C-1 6b1a paspaboTan
COTpyAHMKAMM YyBallICKOrO TOCYAAPCTBEHHOTO arpapHOTo
yHuBepcutera. 910 O0biaa 0,5%-Has BOAHAS CYCTIeH3MS
TIOAMICAXapPUAHOTO KOMIIACKCA APOJYCKEBBIX KAETOK, M-
MOOUAM3OBAHHbIX B arapOBOM TeAe C A0OaBACHNEM OGUOAO-
TYeCKU aKTUBHOTO BEIIeCTBA - [IOAMBUHUATIMPPOAMAOHA.
[TperapaTr oa00pen BerepmnapHo-hapMaKOAOINUeCKUM
coBeToM AemnapTaMeHTa BeTepuHapuu MuHUCTEpCTBA
CeAbCKOTO x03s11icTBa Poccnuiickon Meaeparint (IIPOTOKOA
Ne 4 o1 03.10.00) 001187-OT1, yTBeprkaeH AenapTameH-
TOM BeTepuHapuu MUHUCTEPCTBA CEABCKOTIO XO3SCTBA
Poccuiickoir @eaepaunu 15.02.01 Ne 13-4-03/0009.

MHOTOTIAOANE TIOAOTIBITHBIX CBUHOMATOK OBIAO XO-
pommM 1 Koaebaaoch B mpeaeaax 10,17-11,83 roaos B
3aBUCUMOCTH OT Ipymsl (mabi. 2). B Teuenue nepseix 21
AHSL JKI3HU TTOPOCSIT SIBASIETCSI CAMbIM CAOKHBIM, TIO9TOMY
10 Pa3HBIM 3a00ACBAHVSM U IIPUYMHAM, B TOM YUCAC 1
13 33 CAABAVBAHIS CBUHOMATKAMU CBOMX ITOPOCSIT I1aAO B
CPEeAHEM TI0 TPYIIIaM Ha OAHY CBUHOMATKY B KOHTPOABHO
rpyIirie 8 TOAOB MIOPOCHT, 110 1 11 2 OIBITHBIM TPYIIIIAM T10
4 roAOBBI COOTBETCTBEHHO. COXPAHHOCTD IIOPOCAT B 3TOM
BO3PACTe COCTABMAA B KOHTPOABbHOU Tpytie 86,94%, a B
1 ombrTHOM rpytne HA 6,97 % GOABILIE YeM B KOHTPOABHOM
TpyIle W 110 2 OIBITHOM Tpymiie Ha 7,3% Ooabllle 4em

B KOHTpOAbHON 1 Ha 0,33% Goablle ueM B 1 OIBITHON
rpymmax.

K KOHILy TTOACOCHOTO TIeprOAa KOAUYECTBO MaBIINX
TIOPOCAT TIO TPYTIIAaM COCTaBUAU B KOHTPOABHOI TpyTITie
10 roaos, B 1 onbITHOM TpyTIre 7 TOAOB 11 BO 2 OIBITHOMN
rpymre Bcero 5 roaos. CoXpaHHOCTb B KOHIIE OIIbITa
ObIAA CaMOI1 BLICOKOM BO 2 OTILITHOM TPYIINE U COCTaBUAA
92,96%, 4To BBIllIe YeM B KOHTPOABHOM Tpyririe Ha 9,5%
n 1 onbrTHOM Tpyne Ha 3,5%.

JKupast Macca HOBOPOJKACHHBIX TIOPOCAT TIPU TIO-
CTaHOBKE Ha OTIBIT KoAeOaAach B rpeaeaax 1,02—1,26 kr.
B Bospacte 21 AHS JKMBasi Macca TOAOTIBLITHBIX TTOPOCST
MeAa He3HAYNTeAbHBIe pasanyns. Aydias Kubas Macca
[IOPOCAT-COCYHOB ObIAA B KOHTPOABHOM IpyIiiie 5,83 KT, UTO
CBA3aHO C HAUMEHDIIM KOAMYECTBOM IOAOB B pacyeTe Ha
OAHY CBMHOMATKY T10 CPaBHEHUIO C OTIBITHBIMU FPYTITIAMU,
TaK KaK B 9TOT TIEPUOA 3T TOPOCATA-COCYHBI TIOAYIAAN
OOAbIIIe TINTATEABHBIX BEIECTB C MOAOKOM CBUHOMATKU.
K orpeMy KuBasi Macca MopocsT 2 ONBITHOM TPYIIIIbI AO-
CTOBEPHO TIPeBbICHAA KOHTPOAB. Aydlllas >KubBas macca
MIOPOCST-COCYHOB TIPU OTheMe OblAa BO BTOPO OIBITHOM
Tpy1Irie ¥ cocTapraa 17,68 Kr, 4To O0AbIIe YeM B KOHTPOAD-
Hom rpymre Ha 1,2 kr uam Ha 7,28% 1 Ha 0,63 Kr nAu Ha
3,7% B 1 ombITHOM rpy1Ie.

Bec Bcero rHe3aa B BozpacTe 21 AeHb y mopocsaT 2
OTIBLITHOM TPYIIIIbL COCTaBUAA 59 KT, UTO BBIIIE YeM B KOH-
TpoabHON rpymre Ha 11,1 kr uan Ha 23,2% u 1 onbiTHON
rpymbl — Ha 2,75 Kr uan 4,9%. Mbl cuntaeM, 4To UCIIOAD-
30BaHNE CIENNAAbHBIX KOMOMKOPMOB 1 OMOCTUMYAATOPA
T1C-1 criocobcTBOBaA  (HOPMUPOBAHUIO SKEAYAOUHO-KMU-

Ta6n. 2. PesynbTatbl UccnenoBaHmii
Tpynma
Ilokazatean
Kontpoabnas 1 onbitHAs 2 OIIbITHAsL

KoanuectBo l'[OpOCHT Ha OAHy CBV[HOMHTKY, TOAOB

TIPU POKACHUI 10,17+0,34 11,17+.34 11,83+0,66

Ha 21 AeHb 8,83+0,34 10,50+,047 11,17+0,72

TIpU OTbeMe 8,50+0,47 10,00+0,40 11,00+0,63
ITaao, roroB

A0 21 aHS 4,0 4,0

¢ 21 A0 60 AHSE 3,0 1,0
CoxpanHocTb, %

Ha 21 AeHb 86,94£2,12 9391+1,12 94,24£2,02

TIpU OTbeMe 83,42+2,51 89,49+1,70 92,96+1,61
Macca ruesaa, Kr

TIPU POKACHUN 10,35+0,55 12,95+0,53 14,75+0,83

Ha 21 AeHb 47,90+1,52 56,25+2,19 59,00+3,33

[IpU OTbeMe 140,10+7,16 170,57+6,36 194,38+9 90
JKupas mMacca nopocsar-CoCyHOB, KT

TIpY POSKACHUM 1,02+0,03 1,16+0,03 1,26+0,04

Ha 21 AeHb 5,43+0,19 5,36+0,16 5,38+0,25

TIpU OTbeMe 16,48+0,39 17,05+0,21 17,68+0,45
CpeAHeCyTOUHbII IPUPOCT, T

A0 21 AHS 210,00+6,42 200,00+5,35 196,00+3,24

¢ 21 Amst A0 OTBEMaA 283,00+6,84 300,00+5,60 315,00+8,62

3 BeCh TIEPUOA BLIPATITUBAHIS 258,00+3,56 265,00+3,86 274,00+3,90
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IIEYHOTO TPAKTA AAsL AYYIIErO YCBOEHMUS [UTATEABHBIX
BeriecTs. OTKAOHEHNE MeJKAY TIOAOTIBITHBIMU ITOPOCSATAM
COCYHAMU KOHTPOABHOM 1 1 OIBITHO IPYILIIBL 110 3TOMY
OKa3aTeAlo cocTaBuaa 8,35 Kr uan Ha 17,4% B 110Ab3Yy 1
OITBITHO1 TPYTIIIBL.

Haunboabieit Maccoit THe3Aa TIPU OTbeMe TIOPOCST
6bIAA BO 2 OIILITHOM I'PYTITIE, YTO OOADBIIIE YeM B KOHTPOAD-
HOU rpymie Ha 54,88 kr nau Ha 38,7% (P<0,01) u Goabrue
Ha 23,81 kr vau Ha 13,9% 10 oTHOMIEHUIO K 1 OIIBITHON
rpymre. Macca rHe3Aa B 1 OIBITHOM TpyTirie TIPeBblIiad
9TOT TI0Ka3aTeAb B KOHTPOABHOM rpymrie Ha 30,47 KT uAn
Ha 21,7%. CpeAHecyTOUHBIN IPUPOCT KUBOI MaCCh T10-
pocsT A0 21 AHSL AydIIM OBIA B KOHTPOABHOU IPyTIIe 1
cocTapuAa 210 1. DTo 0O BACHACTCS TEM, YTO B 9TOM TPyTITIe
0Ka3aA0Ch HaUMeHbIIIee KOAYeCTBO IIOPOCAT B TIOMeTe, 110
CPaBHEHUIO C OIBITHBIMU TPYIIIAMU, OHU OOABIIE TIOAY-
YaAU OT CBUHOMATOK MOAOKA. [103TOMY CpeAHeCyTOUHbBII
IIPUPOCT WX KUBOW Macchl Obla Bbime Ha 10 r nam 5%,
4yeM B 1 OTIBITHOM TPyTINE, 1 BbIllle Ha 14 TpaMMOB MAUM HA
7,1%, ueM BO 2 OIBITHO IPyIIIie. 3d BeCh IIEPUOA OIIbITA
HaVBBICIINM CPEAHECYTOUHBIM IIPUPOCTOM OTAUYAAUCH
TIOPOCSATA 2 OTBITHON TPYIIIBLI — 274 T, 4TO BbIIIE YeM B
1 omprrHoM rpymre Ha 9 rpammoB uan Ha 3,5% (P<0,05)
U BBIIIIE, Y€M B KOHTPOABHOI1 TPyTiIie Ha 16 TpaMMOB MAU
Ha 0,2% (P<0,01). PasHuma MeskAy TPyIIIaME IO BCEM
TI0Ka3aTeAsM ObIAd AOCTOBEPHOIL.

BbiBOABI

Vcrioab3oBaHYe B KaUeCTBE TIOAKOPMKI 1 KOPMACHUSI
[IOPOCST-COCYHOB CIICLINAABHBIX (CyIIepCTapTepHBIX, IIpe-
CTAPTEPHBIX, CTAPTEPHBIX) KOMOUKOPMOB CIIOCOOCTBOBAAO
YBEAMYEHUIO TIPUPOCTA JKUBOM MacChl Ha 2,8%, TIOBBICUTD
COXPaHHOCTH TIOPOCAT Ha 0,07%, MOAOUHOCTb CBUHOMA-
TOK Ha 17,4% 1 maccy raesaa npu orbeme Ha 21,7% 110
CPaBHEHUIO C KOHTPOABHOM IPYTIIONL.

[Tpy COBMECTHOM WCIIOAB3OBAHUU B KaueCTBE TIOA-
KOPMKU 1 KOPMACHUS TTOPOCSIT-COCYHOB CIIELINAABHBIX
(cymepcTapTepHBbIX, IIPeCcTapTepHbIX, CTAPTePHBIX) KOM-
6ukopMoB 1 nMmMyHocTumyasatopa I1C-1 yseananan Au-
HAMUKY IIPUPOCTA JKUBOK MacChbl Ha 0,2 % I10 CPABHEHMIO C
KOHTPOABHOM IpyIIion 1 Ha 3,3% B CpaBHEHNU C 1 OTIBIT-
HO I'PYIIIION, ITOBBICUAW COXPAHHOCTB 1IOpocat Ha 9,5%
1 3,5%, MOAOYHOCTb CBUHOMATOK Ha 23,2% 1 4,9%), maccy
THe3Aa Ipu oTbeMe Ha 38,7% u 14,0% coOoTBeTCTBEHHO

B TexHOAOrMM NPOU3BOACTBA CBUHUHBL, C LIEABIO
YAYUIIIEHUs MACHBIX Ka9eCTB MOAOAHSIKA CBUHEN 1 Ooaee
[IOAHOW PeaAM3alllX eHETMYeCKOro IMOTEeHIINAAd IIPO-
AYKTUBHOCTH, B KOPMACHUM 11€AeCOOOPA3HO UCTIOAB30BATh
CriellMaAbHbIE CyTlepCTAPTEPHbIE, IIPEACTAPTEPHbIE 1 CTap-
TepHble KOMOMKOPMa B 3aBUCUMOCTU OT BO3pacTa. B xoae
9KCIIEPUMEHTa OBIAO BBIIBACHO, YTO IIOPOCSTa-COCYHDI,
KOTOPBIM BHY TPUMBIIIECYHO BBOAUAY IMMYHOCTUMYASITOP,
nMeAr O0Aee BBICOKYIO CKOPOCTb POCTA. Mbl peKOMEHAYeM
WCIIOABb30BATH CIIElMAAbHbIE KOMOMKOPMA B COUYCTAHUM
C BBEACHUEM MMMYHOCTUMYAATOPA IIPU IIPOU3BOACTBE
CBUHVIHBIL.
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IMMUNOSTIMULATOR AND SPECIAL COMPOUND FEEDS FOR SUCKLING PIGLETS

One of the main problems during the rearing and organization of feeding piglets under the uterus is, as soon
as possible, they get used to eating various top dressing and special compound feeds, warning against various
diseases (diarrhea, anemia). Based on this, they should be provided with zoohygienic standards of maintenance,
care and feeding. Compliance with all these conditions will ensure and strengthen the health of suckling piglets,
improve their safety and survival. This will allow in the subsequent stages, that is, when growing, fattening or
growing for repairs, to show high productivity at the expense of good health. Feeding piglets up to 2 months
of age is the most important period in the life of a piglet. At the beginning of their life, the first two weeks, the only
food of suckling pigs is sow's milk. The required amount of nutrients up to 3 weeks of age is met, as a rule, at the
expense of sow's milk, but from the first days of life they need to be additionally fed. The aim of the study is to study
the effectiveness of using special compound feeds (superstarter, prestarter, starter) as top dressing and feeding
for suckling piglets, as well as using an immunostimulator to maintain their health, better growth and development.
As a result of the research, it was revealed that suckling pigs that received special superstarter, prestarter and
starter feed, depending on their age, as well as young animals that were additionally intramuscularly injected
with an immunostimulator, had a higher safety by 6.97% in the 1 experimental group and by 7.3%
in the 2 experimental group, and growth rate. Suckling pigs of the second experimental group grew the best during
the experimental period (60 days) and amounted to 17.68 kg, which is more than in the control group by 1.2 kg or
7.28% and by 0.63 kg or 3.7% in the first experimental group, respectively. The milk content of sows of the
2 experimental group was 59.0 kg, which is higher than in the control group by 11.1 kg or 23.2% and in the
1 experimental group—by 2.75 kg or 4.9%. The deviation between the experimental piglets of the control group
and the 1 experimental group for this indicator was 8.35 kg or 17.4% in favor of the 1 experimental group.

Key words: compound feed, suckling pigs, live weight, milk content, safety, growth.
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