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Abstract. The paper presents the
results of studies on the foliar feeding of
winter wheat and triticale under drought
conditions. The northern zones of the Ros-
tov region are characterized by gradual
climate change, which is expressed in the
strengthening of its continental character.
Three varieties of winter wheat and three
varieties of winter triticale were studied. The
fertilizer system included the main applica-
tion of phosphate-containing fertilizers be-
fore plowing, nitrogen (ammonium nitrate)
introduction in early spring feeding, and
foliar feeding with liquid complex fertilizer
(N11P37, shooting stage) and carbamide
(N46, earing stage). The seeding rate was
4.0 million seed/ha, the forecrop was bare
fallow. The soil of the experimental plot
was represented by the southern carbon-
ate chernozem. Experimental studies were
carried outin 2012-2016. The results of the
experiment made it possible to substantiate
that the system of foliar feeding of winter
wheat and triticale should be based on the
content of available phosphorus in the soil.
In the case of low phosphorus reserves in
the soil, feeding with liquid complex fertilizer
in the shooting stage was relevant. At the
same time, it was possible to increase the
yield of winter wheat by 0.41 t/ha, of winter
triticale — by 0.46 t/ha. The increase in the
yield in the case of application of liquid
complex fertilizer was due to an increase
in the number of formed grains in the ear.
If the content of phosphates in the soil
was medium or high, it was more rational
to use nitrogen for fertilizing in the earing
stage. In this case, the yield of winter wheat
increased by 0.47 t/ha, of triticale — by
0.52 t/ha. Carbamide fertilizing allowed
to increase the mass of 1000 grains in the
studied wheat and triticale varieties. Foliar
feeding with liquid complex fertilizer and
carbamide caused the increase in the con-
tent of protein in grain. The average growth
rate for this parameter was 0.40%.
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B pa6ote n3y4anu pesysnbTarbl MOHU-
TOPUHIOBbIX HaboA4eHui (2001-2017rr.)
3a ypoXalHOCTbIO TpaB Ha arpoaKoJso-
rmyeckom nosmroHe. Llenb nccriegosa-
HUV — onpeaesieHne BINSIHUS MPUPOAHONI
cpeabl Ha NPoAYKTUBHOCTL 3/1aK06060BbIX
TpasoctoeB 1, 2 u 3 r.n. Ans pa3paboTku
MEeTOoA0B aanTUBHOro TpaBocesiHus. O6b-
eKT uccnenoBaHui — roaoca LUNMPUHON 72
n anmHou 1300 M, nepecekaroujas Bce
NaHALa@THbIE Mo3nUMM MOPEHHOIo XOJ1-
Ma — enpeccum, CKIIOHbI Vi BEPLLUHY, BAOJIb
KOTOPOV pacroioxeHsl 7 nojen 3epHoTpa-
BSIHOro ceBoobopoTa, 3 3 KOTOPbIX 3aHSITbI
311ak06060BbIMU TpaBocMmecsiMu. O6pasLbi
oTbupanu B 30 ToHKax, pacrosOXeHHbIX Ha
pacctosiHum 40 M oagHa OT APYrou, B KOTO-
PbiX Oripeaensnv cnenykoLme nokasarTesu:
ypoXxanHOCTb ceHa (u/ra);, BaaxHoCTb
noussbl (06. %); cogepxaHue rymyca (%);
pH, ., Hr (mr-aks/kr); P,O (mr/kr); K,O (mr/
Kr);, cTeneHb pa3JioXeHUs JIbHOMOJ0THA
(%); nonsi 6060BbIX (%), A0S 3/1aKOBbIX
(%); nons pasHotTpaBsbsi (%), COOTHOLLEHUE
60608bIx 1 371aK0BbIX (%); ruapoTEPMUYE-
CKU KO OULUNEHT; CyMMa 0CaaKkoB (MM);
cpeaHecyTo4Hasi Temneparypa (°C); >t>10
°’C. [aHHble obpabaTtbeiBann mertoaamu
onucaresibHOV cTaTuCcTuku naketa Excel n
MYJIbTUPErpPecCcUoHHOro aHaau3a rnaketa
STATGRAPHICS Plus. lNpu cTtapeHun Tpa-
BOCTOEB JOCTOBEPHOIrO CHYIKEHMS ypOoXXai-
HOCTU ceHa He npoucxoanao. HanmeHee
ycTOoi4MBa BO BPEMEHU NPOAYKTUBHOCTb
Tpas 2 r. rn. BpemeHHbie konebaHus ypo-
XarHocTtu Bcex TpaB Ha 30,1 % obycnoB-
JIEHbl U3BMEHYNBOCTbIO CPEAHECYTOYHbIX
Temneparyp BeretaLumoHHOro repuosaa
(ontumanbHas <15,30). Jons 31aKkoBbIx
onpeaenset 49,5 % BapunabesbHOCTH
ypoxarHocTy Tpas 1 r.n., cogepxaHme
¢pocopopa B noyse — 1,1 %. KonebaHus na-
pameTpoB arpoLeHo3a 06bsiCHSAIT 47,4 %
BapnabesbHOCTN ypoXanHOCTn Tpas 2

r.f., UI3MEeH4YMBOCTb NnapameTpoB Mioa0-
poaus noys — 25,2 %, norogHble ycrioBus
BeretaumoHHbIx nepmnoaos — 22,1 %. [o-
CTOBEPHOI0 B/INSIHUSI n3y4aemMbix pakTopos
Ha ypoXxarHOCTb TpaBs 3 .M. He BbisSIBJIEHO.
Jns obecrnieyeHns: BbICOKUX M OTHOCUTEb-
HO YCTOWYUBBIX YypOXaeB ceHa, MOXHO
pPEKOMEeHA0BaTh pa3mMeLLarb TPaBoCTou B
HanmMmeHee nporpeBaeMbix MecTax arpo-
naHawadgra.

KnroyeBsbie cnoBa: arponaHaliagT,
TPaBOCTOM, MOHUTOPUHI, YPOXanHOCTb
ceHa, CTaTUCTUYeCKU aHaamn3.
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JlonroBpeMEHHbIN MOHUTOPUHT CO-
CTOSIHUSI arpoOreoCUCTEM — MOLLHbIN
MHCTPYMEHT M3YyYeHUs NPOLLECCOB
aHTPOMNOreHHoro naHgwadroreHesa.
Ha ocHoBe ero pesynbTtaTtoB MOXHO
paspaboTaTb aAropmuTMbl MPOrHO3U-
POBaHUSA YPOXAMHOCTU CENbCKOXO-
3AMCTBEHHbIX PACTEHUI U N0A0POANS
noyB. NPOrHOCTUYECKNE BOZMOXHOCTHN
3emenosib30BaTens onpeaensoT rnb-
KOCTb 1 20aNTUBHOCTb NPUMEHSAEMbIX
TEXHOJIOr M BO3e/biBaHUS KYNbTYP U
noaaep>XaHusa Naogopoans MoYyB.

B coBpeMeHHbIX YyCNOoBUSIX, BCNe-
cTBMe geduumTta arpoxXMMmnUKaToB 1
[EHEXHbIX CPeACTB BECbMA aKTyasbHa
WHTEHCUBHas Guonornsauusi CEBOO-
OOpPOTOB NyTEM BKJIIOYEHUSI B HUX HeE-
CKOJIbKNX NMONen MHOroNeTHMUX Tpas.
Takoe nonoxeHne BMOJHE onpasaa-
HO, Tak Kak Ha CMHTE3 MUHEPaNbHbIX
ynobpeHunii 3aTpaynBaeTcsa B 5 pas
Oonbllue aHeprum He BO30OHOBNSAE-
MbIX UCTOYHUKOB, YEM Ha pUKCaLMIO
aTmocdepHoro asota 6060BLIMK pac-
TeHuamu [1, 2, 3].

M3yyeHne BpeMeHHON U3MEHYU-
BOCTU MPOAYKTUBHOCTM Pa3HOBO-
3pacTHbIX TPABOCTOEB B npepenax
arponaHgwadTa no3BONAEeT BbIIBUTb
OCHOBHbIE MpOLLECCHl aganTauum
arpoueHosa K NpMpogHbIM YCNOBUSM
KOHKPETHbIX MECTOMNOIOXEHW. BbisiB-
neHve GakTopoB, BANSIOLLMX HA NMPO-
M3BOACTBO CEHa, AaeT BO3MOXHOCTb
MoNy4nTb HOBblE 3HAHUS B obnacTtu
arponaHawadroBeneHnsa Kak B OyH-
JaMeHTaNlbHOM, TakK U B NPUKIagHOM
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HekoTopble napamMmeTpbl BPEMEHHbIX PSA0B COCTOSHUA Pa3HOBO3PaCTHbIX
TPaBOCTOEB B Npeaenax MenmopupoBaHHOro arponaHgwadgTa 3a 2001-2017 rr.

NapameTp TpaBocTou

1rn. 21.0. 3rn.
CpefHsia ypoxanHoCTb, u/ra 38,5 37,0 30,2
MepauaHa ypoxaiHocTtu, u/ra 38,7 39,0 31,0
KoaddurumneHT Bapmaumm ypoxamnHoctTn, % 55,4 45,3 46,4
MuHUMYM ypoXKaiiHOCTU, Li/ra 35,0 27,8 25,1
MakcrnmyM ypoxaiiHocTu, L/ra 40,5 44,2 36,2
Jonsi 6060BbIX B TpaBocTOE, % 53,2 36,2 18,4
Jons 3nakoB B TpaBocToe, % 34,1 51,9 66,2
Jlona pasHoTpaBbs B TpaBocToe, % 12,7 11,9 15,4
CooTHOLEHMs 60O0BbIX 1 3/1aKOBbIX 18,3 1,3 0,4
CooTHoLleHNss 6060BbIX M Pa3HOTPaBbSA 49,8 35,2 8,0
COOTHOLLEHME 3/1aKOBbIX M pa3HOTPaBbs 17,9 44,7 40,2

acnekTax.

Llenb paboTkl — nccnegoBaHme BAN-
AHNSA GaKTOPOB NPUPOAHON Cpeabl Me-
JIMOPUPOBAHHOrO arponaHgwadra Ha
NPOAYKTUBHOCTL 3/1aK06060BLIX Tpa-
BocToeB 1, 2 1 3 r.n. ans paspaboTku
MeTOL0B afanTUBHOINO TPABOCESHUS B
3epHOTPaBsHbIX CEBOOGOPOTAX.

WNcecneposanusa nposoannm e 2001—
2017 rr. Ha arpo3KOIOrMYECKOM MOJN-
roHe ®reHY BHNNM3, pacnonoxeH-
HOM B 4-X KM K BOCTOKY OT I. TBEpb, Ha
KneBepoTUModeeyHbIX TPAaBOCMECSX
pa3Horo Bo3pacTta, u3HayallbHO CO-
ctoaswux u3 knesepa BUK 7 n tu-
Modeekn BMK 9. YoobpeHus B xoae
onbiTa He BHocunu [4]. B npupogHom
OTHOLLUEHUN arpo3KOIOrnyecknii no-
nuroH ®reHY BHUMM3 npeactaensiet
c0o60i y4yacTOK KOHEYHO-MOPEHHOr O
X0JZiIMa C OTHOCUTESNIbHOM BbiCOTOM 15
M. MNMoyBoobpasytoLme nopoabl Npes-
CTaBJIEHbI ABY4/IEHHBIMU OTNIOXEHUSIMN
C Pas3nuyHom rMyOmnHOM 3aneraHng Mo-
peHbl. [ToYBEHHbIN NOKPOB — MO3aunka
[EepHOBO-MNOA30UNCThLIX MOYB Pa3HOM
cTeneHu 3abonoyeHHOCTU. MoNUroH
OCYLUEH FOHYapHbIM APEHAXeM CO
CpenfHUM MeXAPEHHbIM PacCTOSHU-
em — 30 m.

O6BbeKT uccnenoBaHWin NpeacTas-
nset coboi Nonocy WuUpuHonm 72 n
aonvHoit 1300 M, nepecekatoulyto Bce
naHpwadTHble NO3ULMN MOPEHHOIO
X0JIMa — MEXXOJIMHbIE Aenpeccun (Ha
CeBepe U1 lore noauMroHa), nonorve
CKJIOHbI (CEBEPHOM U I0XXHOM 9KCNO3Kn-
LMK1) 1 NNOCKYI0 BEPLIMHY. Boonb aTon
NnonocChl (TPAHCEKTbI) PACMONOXEHbI 7
nosnemn 3epHOTPaBAHOro ceBoobopoTa,
TPU U3 KOTOPbIX 3aHATHI 31ak06060-
BbIMU TpaBocMecsamu. MiccnegoBaHus
YPOXaMHOCTN TpaB U CBONCTB MOYB
nposoaunn B 30 TOYkax, peryasapHo
pPacnonoXeHHbIX Ha paccTossHuUM 40 M
O[lHa OT ApYroi B npefenax Kaxaoro
CceB0O0OOPOTHOro Nons. B kaxaom Touke
onpenensanu cnenyoulee nokasaTenu:
ypPOXamnHOCTb ceHa (u/ra); BnaxHOoCTb
no4ysbl (06. %); coamepxaHue rymyca
(%); pH,.; Hr (mr-aks/kr); P,O; (mr/
kr); K,O (Mr/kr); cteneHb pasnoxe-
HUSA NbHONONOTHA (%); Aona 6060BbIX
B TpaBocToe (%); noNnsa 31aKOBbIX B
TpaBocToe (%); Aons pa3HOTPaBbs B
TpaBocToe (%); cooTHoLWweHne 6060-
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BbIX 1 3/12KOBbIX BUOOB (%).

Kpome Toro, Ha OCHOBaHWUM AaHHbIX
TBepckon MmeTeocTaHuum, onpene-
Nann BAVUSIHUE Ha YPOXAMHOCTb TPaB
cnepylumnx meteonapaMmeTpoB Bere-
TAUMOHHOro nepmopa Kaxaoro roaa
MCCNenoBaHUA: TMOPOTEPMUYECKUNA
K03dPurumeHT no CeNngHNHOBY; CymMMa
0CafKoB (MM); cCpeaHecyTo4Has TeM-
nepatypa (‘C); Xt>10°C. B paboTe Mbl
VCXOOWN U3 TOrO, YTO BEr€TALMOHHbIN
nepuog Tpas BKJOYaeT B cebs nionb—
CceHTabpb roga, NpeaLwecTBOBaBLUErO
YKOCY, 1 Mal—U1oHb roga ykoca.

Bce paHHble o6pabaTbiBann mMe-
TOAaMu ONMcaTeNbHOW CTaTUCTUKU
naketa Excel n mynbtnperpeccuoH-
HOro aHanmaa naketa STATGRAPHICS
Plus. CteneHb BO34eNCTBMSA HakTOpoB
(%) Ha ypoXamHOCTb TPaBOCTOEB
onpepgensanu no metony H. A. NnNoxuH-
CKOro nytem geneHmnsa daktopnanbHOn
CYyMMbI KBagpaToB Ha obuyto [5]. Ona
onpeaeneHns oNTUMasnbHbIX 3HAYEHUIA
dakTOpOoB MCNONL30BANN METOA, Nap-
HOrO PerpeccrMoHHOro aHannaa.

Mo mepe cTapeHnsa TPaBOCTOEB A0-
CTOBEPHOI0 CHUXEHUS YPOXANHOCTH
ceHa He npoucxoguno. OTmeyeHa
Wb HeKOoTOpas TEHAEHUMS K U3-
MEHEHWIO YPOXANHOCTN TPaB, OQHAKO
L,0CTAaTOYHO BbICOKNE KOIDDULMEHTDI
ee Bapuaumn He No3BONIAIOT FOBOPUTL
0 CTaTUCTUYECKM A0KA3aHHOM NPOLLeC-

ce (cm. Tabn.). Mpu aTOM HanmeHee
yCTOM4YMBa BO BPEMEHN YPOXANHOCTb
TpaB 2 roga nonb3oBaHus (f.n.), Ha4To
yKa3blBalOT Hanbonbline pas3nmyug
Mexay CpeoHUM U MeANaHon, a Takxe
MUHUMasbHbIMU N MakCUMabHbIMN
3HAYEeHUAMUN. YMEeHbLIEeHNe KOad-
duruveHTa Bapmaumm B 3TOM Cry4yae
00yCNIOBNEHO OTHOCUTESIBHO BbICOKMM
CPEeLHMM 3HAYEHMEM YPOXANHOCTMW.
O6HapyXeHHble 3aKOHOMEPHOCTH
MOXHO OOBACHUTb 3HAYUTENBHON
KOHKypeHumen mexay 6060BbIMU 1
351aKkamMu B TPABOCTOE, YTO onpeaenseT
€ro OTHOCUTENbHYIO HEYCTONYMBOCTb
BO BPEMEHMN.

1o mepe cTapeHna npomcxoouT
TpaHchopmMaLna CTPYKTYpbl arpole-
HO3a MHOIOJIETHUX TPaB: CHMXaeTcs
nonsa 6060BbIX 1 pacTeT coaepXaHna
31aKkoBbIX. [1ona pa3HOTpaBbs yBeIu-
YnBaeTCH HE3HAYUTENbHO BCNEACTBUE
WHTEHCUBHOW KOHKYPEHLMN CO CTOPO-
Hbl CesHbIX BUAOB. CneacTBneM aToro
CTAQHOBUTCH yXyAlLlEeHME KayecTBa
CeHa — B CTapbiX TPaBOCTOSAX OHO CO-
CTOUT NPaKTUYECKN N3 OJHUX 3N1aKOB.

JaHHble MYNIbTUPErPECCUOHHOIO
aHanma3a noATBEPXOAIOT Y AOMONHSAIOT
M350XeHHoe. BpemeHHble konebaHus
YPOXaNHOCTM COBOKYNMHOCTU Tpaes 1, 2
n3r.n.Ha 30,1 % obycnoBneHbl U3MEH-
YMBOCTbIO CPEeAHEeCYTO4YHbIX TeMnepa-
Typ BEreTaLumMoHHOro neprona. Yeenu-

OcTanbHble
dbakTopsl; 4,8

- 6oomomeuue~\
. G0GOBbIX U 3N1AKOB;

Jons 3nakos; 11,9

Jons 60608BbIX; 25,8

BnaxHocTb
Ocapkn; 6,5 nouys; 0,5
Bwo-
aKTUBHOCTb

Hr; 3.5 nouys; 0,5

®ocdop; 19,2

Kanwuiz; 1,5

Pucynok. Jloau eapuabesvnocmu ypodcatinocmu mpae 2 e.n., onpedensemvle pasiuvHbIMu

paxmopamu npupooroii cpedvt, %.



yeHne 9TOro napameTpa NPMBOAUT K
CHUXEHWIO NPOAYKTUBHOCTN NOCEBOB.
OnTuManbHbIMU 45151 PAa3HOBO3PACTHbIX
TPaBOCTOEB MOXHO CHMTaTb CPEAHECY-
TOYHbIE TEMMNEPATYPbl BEreTaLNOHHOIrO
nepuoga meHee 15,3 °C, npu KOTOPbIX
YPOXaMHOCTb CEeHa Bbllle CpeaHux
3Ha4vyeHuin no onbiTy. CnegoBaTesnbHO,
pa3mMeLleHmne TPaBOCTOEB B HANMEHEE
nporpeBaeMblXx MECTOMOTOXEHUAX
arponaHgwadToB (Hanpumep, Ha ce-
BEPHbIX CK/IOHAX XO/IMOB) MO3BONUT
NMo4YTW Ha TPETb YBENYNTb UX MPO-
OYKTUBHOCTb.

Oco6€eHHOCTb MOJIOAbLIX 31ak000-
60BbIX TPABOCTOEB — MHTEHCUBHOE
pa3BuTtune knesepa. Noatomy 6onee
NONOBUHbI BaprnabenbHOCTU ypoxaii-
HOCTM Tpae 1 r.N. onNnpenenseT BAusHne
OBYX GakTOPOB — [0JI51 B HUX 3/12aKOBbIX
(Ha 49,5 %) n copepxaHue pocdhopa
B noyse (Ha 1,1 %). MOHUTOPUHIO-
Bble MCCliefoBaHNs MokKasbiBalOT, YTO
B TOYKax c npeobnagaHvem 3nakoB
YPOXaMHOCTb CEHA OMYyCKAETCH HUXE
CpeaHero 3Ha4eHms no onbITy.

AHanna BAUAHUSA ocobeHHOCTel
naHawadTHOM cpefbl Ha BPEMEHHYIO
M3MEHYMBOCTb YPOXANHOCTM Tpas
2 r.n. cBupeTenbcTByeET, 4TO 47,4 %
BE/IMYMHBI 3TOro nokasartens 06b-
AcHAeTcAa KonebaHMeM napameTpoB
CTPYKTYpbl arpoLeHo3sa, 25,2 % sapuna-
6enbHOCTN Macchl ceHa 006yCNnoOBNEeHO
M3MEHYNBOCTbLIO NapamMeTpoB Naoao-
poauvs nouys, a 22,1 % — norogHbiMun
YCIOBUSIMU BEreTauVOHHbIX NeproaoB
(CM. pUCYHOK).

B otnnymne ot tpasocTtoeB 1 r.n.,
yBennyeHne nonv 6060BbIX 1 3/1aK0B, a
TakXe X COOTHOLLIEHUS B TpaBax 2 .M.,
cnocobCTBYET POCTY YPOXANHOCTU.
OT0 cBMAETENbCTBYET 00 YMEHbLLEHUN
KOHKYPEHLNN MeXy CeAHbIMW BUAAMW
M YCUNEHUN OaBNEHUN KYJbTYPHOro
arpoueHo3a Ha BHeapstoweecs pas-
HOTpaBbe.

Ocapkun kak TakoBble BO3OENCTBYIOT
cnabo, Ho HeraTnBHoO, ogHako pocT MK
NPUBOAUT K YBENMYEHUIO YPOXalAHO-
CTW — NpW ero 3HayeHuu Bolwe 1,5, kak
npaBsuno, NPOAYKTUBHOCTb TPABOCTOEB
BblLLEe CpeaHero 3Ha4eHnst. 3To MOXHO
0OBACHUTL 6NAroTBOPHbLIM BAUSTHUEM
HEBbICOKMX CPEAHECYTO4YHbIX TeMNe-
paTtyp, OTMEYEHHbIM pPaHee.

Cnaboe HeraTnBHoe BO3AENCTBUE
Ha ypoXan oka3blBaeT nogkucieHne
nouys. CogepxaHne B NoyBe 0OMEH-
Horo ¢ocdopa Bbiwe 350 mMr/kr no-
3BoNAeT GOPMMPOBaAThL YPOXKaun Bhillie
CpeaHero 3Ha4YeHms no onbITYy.

MynbTUPErpPECCUOHHBI aHanns
MOHUTOPUHIOBbIX AAHHbIX MO TpaBam 3
.M. He Noka3an JOCTOBEPHOr O BINAHUS
bakTopoB, NCMONL3YEMbIX B UCCELO-
BaHWM, HA YPOXANHOCTb. ATO, Ha HaL
B3NS4, MOXHO OOBbACHUTL 3HAYUTENb-
HOM ajanTaunen Takoro arpoueHosa
K NaHawadTHLIM YCIOBUAM KOHEYHO-

MOPEHHOI0 X0/IMa, KOTOpasi CoONpoBO-
Xaanacb BHepeEHEM Pa3HO0OpPa3HbIX
abopureHHbIXx BUOOB MakKCUManbHO
NPUCNOCOBNEHHbIX K YCIIOBUAM KOH-
KPETHbIX MECTOMOJIOXEHUIA.

Takum obpasom, 3nakoboboBbie
TpaBOCTOM pa3HOro Bo3pacTta obna-
LA0T 9pKO BbIPaXEHHbIMU NMHANBUAY -
aNbHbIMUY YepTamMu, NPOSBAAOLLMMUCS
Kak Yyepes ypoxarHOCTb 1 ee Bapbupo-
BaHVE BO BPEMEHMU, TaK U 4epes 0Co-
6EHHOCTW CTPYKTYpPbl arpoueH030B.
MakcumanbHoe BapbMpoOBaHUE ypo-
XanHOCTN N Hanbosiee paBHOBECHOE
COOTHOLWeEHNEe Mexay 6060BbIMU U
3nakamu Habnganu B nocesax 2 r.n.
OT0 MOXEeT 0O6bACHATb MakCUMabHOe
KONM4YeCcTBO GaAKTOPOB, BAUSAIOLLUNX
Ha UX NMPOAYKTUBHOCTbL. Tpasbl 1 .M.
HaxoOaTCs B Ha4YaNbHOW dase cykuec-
CUM — pa3BUTUE TPABOCTOS Hanpaene-
HO Ha HakonneHne 6uomacchl. Tpasbl
3 r.n. npubnmxarTcs K KIMMakCHOMY
COCTOSIHUIO — MPOUCXOANT CHUXEHUNE
NPOAYKTUBHOCTU, CTPYKTypa arpoue-
HO3a CTAHOBUTCS OMNTUMAaNbHOW ANA
cpenHen nonocbkl Poccuun, Habnoaa-
eTcsa ero agantauuvs K naHgwadTHO-
MEeTEOPOSIOrMYECKUM YCITOBUSIM.

C npakTnyeckom ToYKM 3peHns ons
MOJIYYEHUS BbICOKMX U OTHOCUTENBHO
YCTOMYMBbLIX YPOXaeB CeHa uene-
coobpa3Ho pasMellaTb TPaBOCTOU B
MecTax, rie cpefHecyTo4yHas Temne-
paTtypa BEereTtauuoHHOro nepmoaa He
npesbiwaet 15,3 °C.
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Results of Long-Term
Monitoring of Productivity
of Grass Stands of
Different Ages in the
Central Non-Black Soil
Zone

D. A. lvanov, O. V. Karaseva,
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27, Kalininskii r-n, Tverskaya obl.,
170530, Russian Federation

Abstract. This paper presents the data
of the monitoring observations (2001-2017)
over the productivity of grasses in an agro-
ecological test area. The aim of the work
was to determine the influence of the natural
environment on the productivity of grasses-
and-legumes herbages of the 1st, 2nd and
3d years of use in order to develop methods
of adaptive grass sowing. The object of the
research is a strip 72 m at the width and
1300 m in the length, crossing all landscape
positions of a moraine hill: depressions,
slopes and the top, along which there were
7 fields of a grain-grass crop rotation, three
of which were occupied by grass mixtures.
Samples were taken at 30 points located at
a distance of 40 m from one another, in which
the following indicators were determined: hay
yield (t/ha); soil moisture (volume %); humus
content(%); pH(KCI); hydrolytic acidity (meq/
kg) P205 content(mg/kg); K20 content(mg/
kg); the degree of decomposition of linen
(%); the share of legumes (%), the share of
cereals (%), the proportion of motley grasses
(%), the ratio of legumes and cereals(%); the
hydrothermal coefficient; the sum of precipi-
tation(mm); the average temperature (C); the
sum of temperatures higher than 10 C. The
data were processed by methods of descrip-
tive statistics of Excel package and multi-
regression analysis of STATGRAPHICS Plus
package. There was not reliable decrease
in the hay yield with herbage aging. The
productivity of grasses of the 2nd year of use
was the least stable. Temporary fluctuations
in the yield of all grasses were caused by the
variability of the average daily temperatures
of the growing season by 30. 1% (the optimal
temperature is less than 15.3 C). The share
of cereals determines 49.5% of the variability
in the grass yield of the 1st year of use; the
phosphorus content in the soil determines
1.1% of the variability. The fluctuations in the
agrocenosis parameters, the variability of soil
fertility parameters and weather conditions of
vegetation periods determine, respectively,
47.4, 25.2, and 22. 1% of the variability in the
grass yield of the 2nd years of use. There is
no significant influence of the studied factors
on the grass yield of the 3d years of use. To
obtain high and relatively stable yields of hay,
it can be recommended to place grasses
in the least heated areas of the agricultural
landscape.

Keywords: agro-landscape; grass
stands; monitoring; hay yield; statistical
analysis.
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