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Estimation of crop coefficients for soybean in Heilongjiang province
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Abstract: Crop coefficient is an important parameter for calculating crop water requirements and reasonable distri-
bution of irrigation water and water resources. According to the observated records from 1991 to 2011 in 10 typical agri-
cultural meteorological stations of Heilongjiang province, the average soybean growth stages were determined by using the
statistical method, the crop coefficients of soybean were estimated by using the FAO recommended Penman — Monteith
Formula and water balance equation in root zoon, and the variable rule of crop coefficient of soybean was further ana-
lyzed. The results indicated that: In recent 20 years, the sowing date of soybean was delayed average 5 days, the harvest
date was delayed 10 days, and the average soybean growing season was from first day of May to last day of September.
The soybean crop coefficient displayed unimodal distribution in whole growing season. The average crop coefficient in
whole growing season was 0.61, the highest value was 0.96 at podding stage, the second was 0.75 at flowering stage,
the lowest value was 0.32 at seedling and maturing stages. The crop coefficients in three leaves stage, branching stage
and poddring stage were 0.60, 0.62 and 0.71, respectively. The water sensitive period was podding stage and flowering
stage .

Keywords: soybean; crop coefficient; growth stage; variable rule of crop coefficient; Penman — Monteith Formula;

water balance equation in root zoon; Heilongjiang province
BITTAR SR E R ) F 77 X A A = FRNERZ—. 9 7 a B, S KSR, &

R 2R 30% ~40% , H HRIE 80% it I Eld RV R B E RGN K R EYREORR
AR B TARAE L, R E LR AREAR MEM IR RUE 52 SR Z L, B RA

W #E H #1:2014-05-14

B LT AR 15 PEAT ML (PO BHIFE I FZERAEY U1 T R HORAT 5 575187 (201203031) 5 E KA 4 PERHIFBE i 55
ASEMIF Y 55 9% AR JHl DX 32 AR R AR B DR B FXURS: X R A7 (BSRF201102)

YEE B M IDedR (1980—) , 2z, Bewt s Ll A, BB ST 5, 14, B 5 1) S ol % S A0 G DAl 5 KU 78, E-mail : yangxiaojuan @ caas.
cn,

BEEE XMGH (1968—) , &, BT 6, 14, 2 AV IR I AR 9 3 RS 45 B 5T o E-mail : liubuchun @ caas. eno



54 TR A TS

LRV

[FFEY) 52 AR R DO, AR 2 B ZE iR 15
LhAE Tk B EESEN . YRR
A AR KR O R Oy X E 2R R
Mt =2l 20 k20 80 ARAX, T [ I R 4 I J: B AE
Yrits K et S E AR I P BRI FT , I FH 7K o~ £l i 2
R BT /N7 B oK K ARSI A R4 5
VEVII 28 4R 10 T X LE VR 70 45 L XA [A] A= K
WIMPEY R B XA IR TR B0 TR 2 1Y
YEYIFIHLIX., F ] FAO HEF 1) 84 FIAE Y I br A
IR KRG IE A XA IER, sE FI A 8 X
S EWE R RVEY) KB S HE N A AR
P AEZE B 228 25 1, HL LU 8 R E &R
o Zedh AOERME SR T R T A
LT EORIVEY) B, 45 R 5 PR IGO0 LU ABARAT . Al
FUAEJUR T, CA AN E XAV ED O VEY) R 5L
T ST -0 T B AR T RIVE Y BB, R
I EHAR IR S T LA SRAT 25 B P A
PR BRSNS T A RS IR S KO RE
SEERAR TR T BRI X B 7T K G IEY
B, NATKREE R K SRS PR LR 2R
LRSI
1.1 R ERFREKIE

BT L TR K Rl A58, AP 5, Al
iy K2 WS, SRAE - 5°C ~ 5°C, TTHs
URHH 100 ~ 150 d, V-3 4EFE7K & 400 ~ 650 mm, A4 K
ZE N[ L) AR 83% ~ 94% ,4F H BRIt 5k 218
2400 ~ 2 800 ho AMFFERAI T 1991—2011 4E 2R g
TLAR 10 ARG B, BORBR IR T R e T
BARGRRTORME , H LR & 0 (167 B FEAE S
W& 1,
1.2 REXBH®HE

WA R VLA BB R G 0 3l 20 4F (1991—
2011) R GAE T BIEE, B A X (DIHREREZ
P

D IPIP

X = == (1)

A, X W ZARAE B WV ; X, G a) P

ELET I m NGRS T RUEE 5 n A BERAR D R SR

ERATIOE &S

1.3 KEMFEYMRBTE
PNCEDL(R7ES O SPNER I oo U (7]

ZHCGE R LE(E, B

ET,

1 RETERLSFABAIEE(1991—2011)
Table 1 Information for typical agricultural meterological

stations in Heilongjiang province(1991—2011)
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Typical station Longitude Latitude Altitude
SR Heihe 127°27'E 50°15'N 166.4
A Fuyu 124°29'F, 47°48'N 162.7
MK IE Ha’ er’ bin 126°46'F. 45°45'N 142.3
24t Suihua 126°58'E 46°37'N 179.6
PG Jixi 130°56'E 45°18'N 280.8
P4 Yichun 128°55'F, 47°44'N 240.9
FEART Jiamusi 130°17'E 46°49'N 81.2
& Fujin 131°59'E 47°14'N 66.4
FIH Baoging 132°11'E 46°19'N 83.0
JEA Hulin 132°58'E 45°46'N 100.2
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Fig.2  Variation curve of soybean crop coefficient in Heilongjiang province



56 T2 X AR A5

LRV

AR R W B R o3 AR R B A0, 3
P RE A LT HNED R L2 hallAE
LSS ISR R B R, 0,96, HUOR I 46
W, 0.75. NBERBHBMEDRBRE, KE
RS BB 1 ST R A, HUOE T T AE R, X ARy

Bl A — 50 R BT AL
SNAG AR E R R A XA B IE &R 2
TR, X R A K 6 ™ T RS A AR R
KB K 438 B RE A A5 PR R ) T
731

R2 REIXEELFHIEMREY

Table 2 Crop coefficient of soybean in each growth stage in Heilongjiang
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Growth stage Seedling Trefoil Branching Flowering Podding Grain filling Maturing Growing season
K, 0.32 0.60 0.62 0.75 0.96 0.71 0.32 0.61
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