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R.G. Gornostal, A.S. Davydov

BINUAHUE PEXXUMOB OPOLLUEHUA HA BOAOMNOTPEBNEHUE COU

THE IMPACT OF IRRIGATION SCHEDULES ON SOYBEAN WATER CONSUMPTION

Knroyesnie crosa: ypoxalHocms, cosl, ¢asbi pas-
8UMUS, PEXUM OpowWeHUs, ocadKu, cyMMapHoe 8000-
nompebneHue, kKoaghgpuyueHm 8o0onompebeHus..

Keywords: yielding capacity, soybean, development
stages, irrigation schedule, precipitations, consumptive
water use, water use ratio.
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Ha dopmnpoBaHWe ypoxaiHOCTV pacTEHW 3Hauu-
TENbHOE BMMSHWE OKa3blBalOT yCrioBus Bogonotpebne-
Hus. CymmapHoe BogonoTpebnenune cou (E, mm) onpe-
Aensnu no meTogy BOAHOro H6anaHca pacyeTHOro cros
nouBbl, paspabotaHHomy A.H. KoctsakosbiM. 3a 3 roga
nccneaoBaHMin cymmapHoe BogonoTpebneHne con oT-
nM4anock kak No rogam MCCrneaoBaHWi, Tak U No Bapw-
aHTaMm yBnaxHeHns. MakcumarnbHoe CymmapHoe BOgo-
notpebnexne B cpeaHem 3a 3 roga nonyveHo Ha Bapu-
aHTe 80% HB, kotopoe coctaBuno 4393 m¥ra. Ha Ba-
puaHTtax 60 n 70% HB cymmapHoe BogonoTpebnexue
Obino Huke. B cTpykType cymmapHoro Bogonotpebne-
HWS JONS1 OPOCUTENBHOIM HOPMbI cocTaBnsna oT 48 o
70%. Ocaaku BereTaLMOHHOTO nepuoga no rogam wuc-

CnejoBaHuin B CyMMapHOM BOAonoTpebneHnn — ot 25
00 47%. KoadhchuumeHT BogonoTpebneHus Ha BapuaHTe

Be3 opoLLeHns B cpeaHeM 3a 3 roga MccrnefoBaHuin —
1682 M3/T npu cpegHen ypoxanHoctn 1,0 T/ra n cpep-
HeM cymmapHoM BogonoTpebneqnn 1682 m¥ra. Ha Ba-
puanTe 60% HB cpegHuit koacbduumeHT BogonoTped-
nenma coctasun 1813 wm¥t. Ha Bapuante 70% HB
CpepHun  KkoaddmumeHT BogonoTpebneHns okasancs
COMOCTaBUMbIM C KOHTPONeM. HaumeHbLmmmn Ko3dhdu-
LUmeHTbl BogonoTpebnenns Ha BapuaHte 80% HB. bes
ynobpenns oH coctaun 1435 m3fT, a npn obpaboTke
cemsH «PusotopduHomMy» cHuauncs o 1255 m3ft. Mpo-
CNeXu1BaeTCs 3aBUCUMOCTb, MPU KOTOPOM C YBENNYEHU-
€M CyMMapHOro BoZomnoTpebneHus yBennunBaeTcs
YPOXaNHOCTb 3epHa COM U YMeHbLLAeTCs KoahPULMEHT
BogonoTpebneHus.

The conditions of consumptive water use have great
impact on crop yielding capacity. The consumptive water
use of soybean (E, mm) was determined by the method of
water balance of normal soil layer developed by A.N. Kos-
tyakov. For three years of the research, the consumptive
water use of soybean differed both on different years and
irrigation variants. The maximum consumptive water use
(three-year average) was obtained in the variant with 80%
minimum  moisture-holding  capacity that made
4393 m? ha. The maximum consumptive water use was
lower in the variants with 60% and 70% minimum mois-
ture-holding capacity. The percentage of irrigation rate
was 48-70% of the consumptive water use. The precipita-
tion of the growing season on the research years made
25-47% of consumptive water use. The water use ratio in
the variant without any irrigation (three-year average)
made 1682 m® t with the average yielding capacity of 1.0 t
ha and average consumptive water use of 1682 m?3 ha.
The average water use ratio in the variant with 60% mini-
mum moisture-holding capacity made 1813 m? t. The av-
erage water use ratio in the variant with 70% minimum
moisture-holding capacity turned out to be similar to the
control variant. The variant with 80% minimum moisture-
holding capacity had the minimal water use ratio. It made
1435 m?3 t without any fertilizer, and declined to 1255 m3 t
after the soybean seeds were treated with “Rhizotorfin”.
There is a clear tendency that with higher consumptive
water use, the yielding capacity of soybeans increases
and the water use ratio decreases.
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BsepeHue

3HaunTenbHoe BIUSHWE Ha (hopMUpOBaHME
YPOXaNHOCTM PaCTEHMA OKa3sblBalOT 3anachbl
Bnaru B royse, ocagku, Temnepatypa u ycno-
BMS BOZONOTPEONEHMS.

Bolgatowmincsa yyeHbin A.H. Koctakos npeg-
NOXUN «NoTPeBHOCTL pacTeHWd B BoZe W ee
NPOAYKTUBHOE WCMONb30BaHWE BblpaxaTb Ye-
pe3 cymmapHoe BogonoTpebnexne u koadpu-
LUneHT Bogonotpebnenums [1]. OH oTMeyan, 4To
BogonoTpebneHue CENbCKOXO3ANCTBEHHbIX
KynbTyp — 9TO pacxof BOAbI C ONpeAesieHHON

nnowaamn 3a nepuos seretauun pactexuit. Uc-
CnefoBaTtenu BEMUYMHY CYMMapHOro BOZOMO-
TpebreHus onpeaensany pasnuyHbIMM MeToga-
M. Ho, kak otmevanu [1.E. Jlswenko [2],
H.A. tOcT [3] u apyrve, «CyWHOCTb BCEX METO-
[0B 3aKNOYaeTcs B YCTaHOBMEHWWN 3aBUCUMO-
CTU BOAONOTPEONEHUs OT pasiuyHbIX KnumMa-
TUYeCKUX (hakTopOoB: CyMMbl TEMnepaTyp, Cofl-
HEYHOW pagmauuun, eduumuta BNaxHOCTU BO3-
AyXa, UcnapsiemocTi u T.0».

Llenb paboTbl — U3yunTb BAUSHUE PEXMMOB
OpOLLEHNS Ha BOZOMNOTpebneHe cowm.
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3apaum: yCTaHOBUTb CTPYKTYpYy BOZOMO-
TpebrneHns Npu pasHbIX PEXMMax OPOLLEHMS;
paccumtatb KoappuuMeHTbI BoAONOTpebneHns
COM NMPpY OPOLLIEHNN.

O6bekTbl U MeToAbI UCCReaoBaHMA

O6beKTOM HalMX WCCrefoBaHUM SiBUMACh
3epH06060Bas KynbTypa COSl, PEXMMbI OpoLLe-
HMs 1 BogonoTpebneHxue.

Cos No cBOEMy NPOUCXOXOEHNIO — pacTeHne
TENMOr0 MYCCOHHOTO Knumata, Afis KOTOpPOro
XapaKkTepHa BblCOKasi BNaXHOCTb B IETHUE Me-
cAubl. [ins cBOEro passuTus 1 peanusauyuv no-
TEHUManbHbIX BO3MOXHOCTE cos  Tpebyert
BonbLoro konuyectsa Tenna u Bnaru [4]. Mol
n3y4anu copt cou 3onoTuctas. Beicota pacte-
HAA 75-120 cm. Bobbl nywmnbHbIE, CeMeHa
okpyrnoi dopmbl, macca 1000 cemsH 125-
176 r. CopT cospeBaeT 3a 92-99 cyTok.

B Hawwmx nccnepoBaHusax Ans onpegeneHus
cymmapHoro BogonoTpebrnenus cou (E, mm)
ncnonb3oBaH Metog BoaHoro GanaHca, KoTo-
pbi paspaboTan A.H. Koctskos [1]. OTOT Me-
TO4 B CBOWMX WCCEAOBaHMAX WCNOMb30Banm
B.®. bapaHos [5], I'.T. banakan [6] n gpyrue
yyeHble [7, 8].

Mo onpepenenunto A.H. KocTskosa, cymmap-
Hoe BOZOMOTPebrneHne — 3TO NPOW3BEAEHNE
koachpuumeHta Bogonotpebnenus (Ks) Ha 3a-
AaHHY0 yYpoxaiHocTb KynbTypsl (Y) [1]:

E = KsY, M3/ra,
roe K — koagppuumeHT Bogonotpebnenus,
M3/T;
Y - ypoxanHoCTb, T/ra.

Pe3ynbTaThl uccneaoBaHuUm

Ocapkn 1 BereTaumoHHbIE NOMMBLI SBNSHOT-
CSl OCHOBHbIMY NPUXOAHBLIMUA CTaTbSIMW BOAHOTO
OanaHca cou. Yem GonbLue BbinagaeT 0caaKkoB,
TEM MeHblue TpebyeTcs NonMBHOW BOAbl. JTO
OTMEYEHO KaK B HaLLMX UCCReaoBaHusIX, Tak 1y
apyrvx asTopos [9, 10].

[pu 13yyeHun BOAONOTPEBNEHMs cCou, Kpo-

Me 3TWUX OCHOBHbIX CTaTei bGanaHca, Mbl Npu-
HAManW B pacyeT Brary M3 NOYBEHHbIX 3ana-
COB.

CTpykTypa cymmapHoro BogonoTpebnexus
npn pexumax opowenns 60, 70 n 80% HB
npeacTaeneHa B Tabnuue 1.

3 aHanu3a 3HaveHwin Tabmmubl 1 cnepyer,
YTO CyMMapHOe BOAonoTpebrieHne con pasnu-
YaeTCs MO BapuaHTam C opolleHnem n 6e3
OpOLLEeHNsi. ITU pas3nnuMs OTMEYaeM Kak Mo
rogam uccrefoBaHusl, Tak M No BapuaHTam ¢
PasfMYHbIMKA YPOBHAMMU NPEANONMBHON BaX-
HOCTU NOYBbLI. ATO B CBOMX WUCCNEOOBaHUsX OT-
Meyanu u gpyrue astopsl [11-13].

Ha BapuaHTe 6e3 opolieHus noTpebHOCTb
cou B Bofe ygosneTsopsinacb Ha 80-89% 3a
CYeT aTMOC(epHbIX OCafKoB BereTalyoHHOro
nepuoaa. Micnonb3oBaHue Braru U3 noysbl Obl-
N0 HE3HAYMUTESIbHbIM.

MakcumansHoe cymmapHoe BogonoTpebne-
Hue cou B 2016 r. nonyyeHo Ha BapuaHTe npu
nogaepxaHun npeanonueHon BnaxHoctn 80%
HB, kotopoe coctaeuno 4196 m3ra. B 2017
2018 rr. mMakcumanbHoe CymMMapHoe BOZOrO-
Tpebnexne Tak xe, kak u B 2016 r., nony4eHo
Ha BapuaHTte 80% HB - cooTBeTCTBEHHO, 4595
n 4388 m¥fra. Ha Bapuantax 60 n 70% HB
CymMMapHoe BogonoTpebnexne 6bino Hike.

Ha Bcex BapuaHTax C OpOLUEHWEM MaKCW-
ManbHas [0ns BOAbl B CyMMapHOM BOAOMO-
TpebneHnn npuxogmnacb Ha OPOCUTEMNBHYHO
Hopmy. Ha BapwaHte 60% HB B cpegHem 3a
3 ropga ee BennynHa goxoauna go 69%, a Ha
BapuaHTtax 70% HB 1 80% HB - po 70%. Ha
[O0M0 0CaAKOB 3@ BEreTauMOHHbIA nepuog npu-
xoamnock ot 25 00 47%.

CambIM yBnaxHeHHbIM oOkasancs 2017 .
Mpuxog BrarM OT OCAAKOB Ha BapuaHTax C
opolleHnem coctasun 45-47%. Wcnonbsosa-
HWe BHYTPUMOYBEHHON BRary He CyLECTBEHHO
CKasblBarocb Ha CyMMapHOM BogonoTtpebne-
HWUK 1 cocTaBnsAno He bonee 6%.
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Tabnuua 1
Cmpykmypa cymmapHo20 eodonompebieHusi cou
CymmapHoe OpocutenbHas [MoyBeHHast
Ocapku
Fog Baputant BogonoTped- Hopma (Mqp.) Bnara
nenue (E), 0 0 0
v m%ra %oTE | wmira %oTE | wmira | %orE
bes opoLw. 1270 1020 80 250 20
2016 60% HB 4096 2850 69 1020 25 226 6
70% HB 4146 2900 70 1020 25 226 5
80% HB 4196 2950 70 1020 24 226 6
bes opoLw. 2300 2050 89 250 11
2017 60% HB 4344 2100 48 2050 47 194 5
70% HB 4444 2200 50 2050 46 194 4
80% HB 4595 2350 51 2050 45 194 4
bes opoLw. 1720 1470 85 250 15
2018 60% HB 4238 2550 60 1470 35 218 5
70% HB 4338 2650 61 1470 34 218 5
80% HB 4388 2700 62 1470 34 218 4
c Bes opoLw. 1760 1510 85 250 15
p‘zg”' 60% HB 4226 2500 59 1510 36 213 5
3rona 70% HB 4309 2580 60 1510 35 213 5
80% HB 4390 2670 61 1510 34 213 5

OuyeHb BaXHbIM MOKasaTeneM SBMSETCS KO-
athduumeHT BoaonoTpebneHns, KoTopbIiA noka-
3blBaeT, CKOMbKO BOAbI pacxodyeT pacTeHue Ha
obpasoBaH1e eauHNLbl Ypoxas TOBApHOM Npo-
aykumn (Ks, m3/1). Kak otmevan A.H. Koctskos,
koadhuumMeHT BOAONOTPEDNEHNs xapaktepu-
3yeT KOMIMEKC arpOTEXHUYECKUX MEPOMPUATUA,
obecneumBaroLLMX ypoOBEHb NPOAYKTMBHOCTH, a
He 6uonormyeckylo NOTPeBHOCTb MOCEBOB B
Boge [1]. CymmapHoe BogonoTpebneHne u ko-
adhpuumeHTbl BOAONOTPEONeHMs con paccyu-
TaHbl B Tabnuue 2.

Mo gaHHbIM, NPeACTaBIeHHbIM B Tabnuue 2,
OTMEYEHO, UTO KO3puuUmMeHT BOAonoTpebe-
HWS Ha BapuaHTe 6e3 OpoLLEHMs B CpeaHeM 3a
3 ropga uccneposaHuin coctasun 1682 M3/t npu
cpegHen ypoxanHoctn 1,0 T/ra M cpegHem
cymmapHoM BogonoTpebneHu 1682 m3fra. Ha
BapWaHTe C YpPOBHEM NPEANOSIMBHON BMAXHO-
ctn 60% HB cpegHuit koaddmumeHT BOLOMO-
Tpebnenns okasancs Bbiwe — 1813 m3/1. Ha
9TOM Xe BapuaHTe Mo YBMaxHEHM0, HO ¢ 06-

paboTKoM CeMsH Nepesa NOCEBOM WHOKYNSIHTOM
«Pu3otopcuH» koadhduumeHT BogonoTpebne-
HWS yMeHbLuKncsa 4o 1528 m3fr.

Ha BapuaHTe C YpOBHEM MNpPeanoN1BHONA
BnaxHoctm 70% HB cpegHuit kodaduLMEHT
BOZONOTPEeONEHMs oKasancs COnoCTaBUMbIM C
KOHTPONIEM, @ Ha 3TOM Xe BapuaHTe no yBnax-
HEeHWMo, HO ¢ 0BpaboTkoil cemsH nepea noce-
BOM WHOKYNAHTOM «Pu30TOpuMH» KO3pguLn-
€HT  BOAONOTPEONeHNs  yMeHbLUMNCA [0
1436 M3/T. HanmeHbLwMMM KO3hPULUMEHTI BO-
ponotpebneHns okasanucb Ha BapuaHTte 80%
HB. Be3 ynobpennsi oH coctasun 1435 M3/, a
npn 06paboTke ceMsiH PU30TOPGUHOM CHU3M-
cs fo 1255 m3/t.

OTmeyeHo, YTO 3a 3 roga nccneaoBaHUi Ko-
ahchmumeHT BogonoTpebneHns y com Ha Bapu-
aHTax C OpOLUEHMEM OKasancs Huxe, Yyem 6e3
opoLueHus. VcknioyeHne CocTaBun TOMbKO Ba-
pUaHT ¢ pexumom opoleHns 60% HB 6e3 06-
paboTKM CEMSH MHOKYNISHTOM.
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Tabnuua 2
CymmapHoe eodonompebneHue u KoaghguyueHmsi sodonompebrieHus cou
CpeaHee 3a
2016 2017 . 2018 . 2016-2018 rr.
. o) . = . o) ) =
© 2 © S = C\E 2 © E, c\nE 2 © S = (\E 2 © E_
Bapuant s % = 5:3[ mE. s g‘ = % % & % = n:%[ mE s % = % %
5 |2 0|y 8|5 |2¢| 53 |5 |20 |EE| 5 |2a| 52
©c |83|zgz| ¢ |8 5| ¢ |8z |az| ¢ |8z 5§
,§ I QO §_ g )§ I O -8- [ >§ I o §— [} )§ I o -8_ <
s 85|56/ s |85 B8 |8 85|58 ¢ |85 88
S |SE|EB|g|c8|82)a|z8|g8 g z28 ¢
o o (@) o o o
> > L= § = > |3 = §: =N > = § = = > = §
KoHTponb
(6e3 ynobpenns | 0,8 1270 | 1411 | 1,2 | 2300 | 1916 | 1,0 | 1720 | 1720 | 1,0 | 1682 | 1682
W OPOLLIEHUS)
60% HB 2,2 1861 | 2,5 1737 | 2,3 1842 | 23 1813
60% HB + pu3o-
TopduH (3nHa | 2,7 409 | 1547 2,9 43441 4408 2,7 4238 | 4569 2.8 4226 | 4508
1T cemsH)
70% HB 25 1658 | 2,7 1645 | 2,5 1735 | 2,6 1679
70% HB + puso-
4146 4444 4338 4309
TopduH (3nHa | 2,9 1429 | 3,1 1433 | 3,0 1446 | 3,0 1436
1T cemsiH)
80% HB 2,8 1498 | 3,3 1392 | 31 1415 | 31 1435
80% HB + puso-
TopduH (3nHa | 34 419 | 1034 3,7 4995 1 o 35 4388 1 1283 35 4393|1085
1T cemsiH)
BbiBoapb! Bubnuorpacmnyeckunit cnucok

1. PexuMbl OpoLleHnss Ansg nogaepxaHus
NPEANONMBHOM BNAXHOCTU Ha 3afaHHbIX YpOB-
HAX OKa3blBalT CYLIECTBEHHOE BIIMSHWE Ha
Bogonotpebnexne cou.

2. B ctpykType BOAonOTpebneHus B Bapu-
aHTe 6e3 OpOoLLEeHNs Ha NMPUXOA Braru OT ocad-
koB npuxogntcs 4o 89%. OctanbHas notpe6-
HOCTb pPacTeHU B BOAE MOKPLIBAETCS 3a CYeT
3anacoB B Nno4se. Ha BapuaHTax ¢ opoLeHnem
notpebHOCTb pacTeHuin Bo Bnare Ha 47-70%
YZOBNETBOPSETCS OPOCUTENBHOW HOPMOM.

3. KoathpuumeHT BOZOMOTPEebNEHNs cou
MNpW OPOLLEHUM UMEET MUHUMANbHOE 3HaYeHue
npu pexume 80% HB Ha yposHe 1255 M3/T, a
Ha KOHTpOIe ero 3Ha4yeHue B cpeHeM 3a 3 ro-
[ia uccnefoBaHni cocTaBuno 1682 m3/T.
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I.B. TepHoBas, C.B. MakapbiyeB, A.A. TomapoBCKUM

L.V. Ternovaya, S.V. Makarychev, A.A. Tomarovskiy

OPrAHU3ALIMA KOHTPONA HAQ PEXXUMOM BITAXHOCTU NOYBbI
NPU BO3AENBIBAHUX KANYCTbI

THE MANAGEMENT OF SOIL MOISTURE REGIME IN WHITE CABBAGE GROWING

Knro4eebie crioga: YepHO3EM 8bIUENOYEHHbIU, Ka-
nycma, enaxHocms, memnepamypa, degpuyum enaau,
OpOLWEHUE, NOIUBHas HOPMa.

BaxHbim dhakTopom B obecneveHnn HaceneHus
OBOL4AMM  SIBMSIETCS  MOBbILIEHWE  NPOAYKTUBHOCTM
OBOLUHBIX KyrnbTyp. B TO e Bpems yBenuueHue ypo-
XKaMHOCTW 3aBMCUT OT 00LLemn3NYECKMX, BOOHbIX, Ten-
NOBbIX U (HU3MKO-XMMUYECKUX MapameTpoB noysbl. Ka-
nycta 6enokovaHHas BblpalyBaeTcs no Bcen Poccun,
Ho B Bonblueil cTeneHn — B EBponeiickoii HevepHo3eM-
HoW 30HE U B Cnbupw, roe 3aHumaet okono 50% nno-
waaou osowwen. Kanycta TpeboBartenbHa k NOYBEHHOMY
YBINAXHEHMIO 1 a3paLuu, HO He NePEHOCUT ANMUTENBHOTO
3actos Bogbl. B uone 2006 r. oHa 6bina Ha cTagum Tpe-
Tbero nucra. Ho JOCTyNHbIe 3anackl BNaryt B ryMyCOBOM
rOPKU30OHTe NEeToM Bbinn Huxe Tpebyemoro ypoBHsi. Mx
MWHUMYM MPULLIENCS Ha KOHeL uioHs (Bcero 15,7 Mm), a
TakKe Ha aBrycT W CeHTsbpb. Bobinaswme B Havane
VIONS AOXAM YBNaXHWNKU BEPXHUA 20-CaHTUMETPOBLIN
cnoit noysbl 4o 31,6 MM. Ho BO BTOpOW NOMOBMHE BEre-
Tauuy BAXHOCTb B MOYBEHHOM npodhure npogonxana
nagatb. Takum obpa3om, B 20-CaHTUMETPOBOM cCrioe
yepHo3eMa B TeueHue BereTauuv Habntopancs aedu-
LWT SOCTYMHOW BMaru, W Kanycta Hyxganacb B OpoLue-
Hun. [lpu 3TOM MONMMBHbIE HOPMbI B NETHEE BPEMS

JomkHbl Obinn coctaenste oT 209 t/ra 12.07 po
368 1/ra 25.06. MNpogykTmeHble 3anacel Bnar B 2007 T.
B cnoe 0-20 cm npeBbiwany HeobxoanMyto HOpMY TOMb-
ko 0o 30 moHs. Ho k 28 wons BennuMHa LOCTYMHOM
BnarM ymeHblumnacb 4o 2,2 M. Moatomy Tpebosanuch
nonuebl Hopmamu oT 184 T/ra 17 aBrycta go 345 T/ra B
ceHTabpe. OcobbiM sBnANCs cpok 28 mions, koraa nou-
Ba Hyxganacb B nonuee obbemom 503 m3/ra no npu-
YWHE NOYTU MOMHOrO MCCyLLeHus. Tak, pacTeHns kany-
CTbl B TEYEHWe Beretauuu UCTbITbiBanM AeduumT noy-
BEHHOTO YBIAXHEHWS, YTO 0BYCNOBUNIO Pe3koe YMeHb-
LUEHME ee YpOoxanHOCTW. B 3TOM CBA3M UCCnenoBaHus B
obrnact arpoguankn M rnapomenuopauu MoryT mno-
MOYb B OLIEHKE COCTOSIHWS BOAHbIX U TEMNOBbIX pecyp-
COB B NOYBEHHOM Mpohune, a Takke B PErynupoBaHum
ero rmapoTEPMIUYECKOTO PeXMa 1 B onpegeneHumn no-
TNIMBHbIX HOPM MpY BO3AeNbIBAHUM OBOLLHbIX KyNbTYp.

Keywords: leached chernozem, white cabbage,
moisture content, temperature, moisture deficit, irriga-
tion, irrigation rate.

An important factor in vegetable supply to the popu-
lation is to increase the productivity of vegetable crops.
At the same time, the increase of productivity depends
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