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Comparison of temporal and spatial variation of water
requirements of corn in Huang-huai-hai
farming system region

YANG Xiao-lin, HUANG Jing, CHEN Fu, CHU Qing-quan”
(College of Agronomy and Biotechnology, China Agricultural University, Beijing 100193, China)

Abstract Information of crop water requirement and its temporal and spatial change are important for irrigation
scheduling, water resources planning and future decision-making. Based on the observed daily meteorological data in
1960 — 2009 of 50 normal meteorological codes in Huang-huai-hai farming region, the water requirements and irrigations
of summer corn and spring corn were calculated by SIMETAW model. The results showed that water requirements of
summer corn and spring corn are 321.70 and 456.70 mm respectively , which showed a significant downtrend in the past
50 years and the rainfall coupling degrees of summer corn and spring corn were 0.78 and 0. 72 respectively. Compared
with irrigations of summer corn,irrigations of spring corn had a significant downtrend and had significant differences in
different regions, which showed a significant uptrend in the south of Shaanxi and Shanxi provinces; The downtrend of corn
water requirement in Huang-huai-hai farming region mainly attributed to the reduction of solar radiation, which was also
affected by other climatic factors. Wind speed, precipitation had negative correlations with the water requirements of
summer corn and spring corn, while other climatic factors had positive effects.

Key words corn; water requirement; climate change; Huang-huai-hai farming system

WkE B . 2011-04-23
HERTH - AT (M) BHF % 3028 45 0 H (200903003) 5 B AL 4 15 1 458 2 ) 2 5 0 25 4 A B 52 45 % 9 % B 901

(2011030015 5973 14”51 H (2009CB118608)
. Rk BT 5E4E . E-mail: yangxiaolind29@163. com
B RIRA, B BEE, £ NS RAE S S5 /R Y BRI B 5Y . E-mail : cauchu@cau. edu. cn



55 5 ]

W We Bk - B HE WA AT IX K 7K ik I 25 28 AR AT EL A F 27

B VR A AR DX I A K R v 2R R X 2 TR
SRR X 22— R E AR B A e &
Z =" XN T B BE ) 4 A 3596 A
39 %0 AR e U B A A 800, A UK B A
AN 500 m®, EAR THEA [ XAk o s koK P
(500 m®/ Ao Al HEWE FH K 7 X8 A K R
0% 4, HTRBMBUL T KER, SBTHT
P/ VA N T e R TN 3 LB = A S 1787 N
H K PR S5 ] R0, an el g8 4 A E AR FR K, 4R
Al 7K B 5 A AL B AT DR K BE IR ) — >
BEJ5 1 .

VEW) 5 7K B2t 7 25 () R )b A7 A AR S 1 FRE A
Mo XUBETEAET [T 6 AN T 4 AT T AR LT R A
INFE TN KGR 50 AFEAVE Y7 K 00 AR Ak SR
B, A et %5 R AR AL F R 19612007 4F S,
LIRS BT T 275 AR W) 25 Bl B A RRAE S5 5
W, ZREE 0 Tide A iE 35 45 (1965—
1999 4F) A VE Wit 7K A8 Ak Fa 3, A S T b 48 4/
& EKIE 35 AR K B R B, HEg RN
FHFrPHb X 30 N4 41 4F (1961—2001 4F) X,
ZOGRE R T O X EEAEY A /N E I E E K
K 5 AH AR O N A IR AR AR R A S BT
T AT E YT K B S, = N A B 2
YEW T K i R AL 22 H FTIAH He O B 5
22 FAO 7 1 Penman-Montieth 5%, it
PBAEREAR TR . RIRET R AL e g
Xf SIMETAW #E#YHE 4T T 2 50K 1E I X b 50 b X
FEAEY WK BT T AN EL N M AEY T OK &
(ETOREY ZEC(KOEAEY AT 23
WA R AR . R K R ORI R AE XY
FEREIEY AL TR IEXE £k FEXK
F18) I W R FH 200 75 KR b A R S TR 3R R DG
EHFRAMIER D .

R AHT R K R KT KRR SR K
F IR K e 04 BB 1 7K A A i R L P A AR 9 A
Ja o A SC I FH 8 I I A AT IX 50 AN AR oE S G 3 0 50
AEARME SR B B AT T 19602009 AFE AR AR
RIBURENE X £k FF BRI KE. AT
AR K G R I i s AR R AR IR X
HAGRJERACT 72546 2% 43 B s OF- 76t 3 ah b x5
Tk E R T HAE A X AR AR AR AR X K AR
77 A5 e A 5 B A T R A AR S Oy AR A R AL 5

TR T A AR K ) A R P K ) AR A R e
M 5 SRy it — P E T T SCAR MY 7K B IR LA KK oy A 7
1 IR IR BLE T HAl;

1 #H57FE

1.1 HREXIE

BV VAR X B T I Rl M 2 U O BB
8w WA 2= L K AR PRIA S AL K H 2 S 7
B2 A A ) 43 DX i R o
TR T~ T > 0 Vi 12 3t TR TR AR A R AR X ] 432 7 AT
X(E D,

285.0 km

2.1 DX R BRI L AR A B U A 1) B AR M X, 2. 2 KO I
AT WL AT B K 58 L B X, 2.3 Xy i Yl I T i Bl K 7K B b
TG R X, 204 X T T IR P B K R M
X, 2.5 X B T g FH 4 b oK % 3t B i — 3 IXL, 20 61Xl Ui
A UK e A R M — A R, 2. 7 IO TROTE M R
Hb— oK P X,

B1 HESREXIXKAB L A2 HIHER

Fig. 1 Distribution of sub-zone in Huang-huai-hai

farming system region and selected stations
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Fig. 2 Yearly variation of water requirement

and deficiency of summer corn in

growing season
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Fig. 3 Yearly variation of water requirement
and deficiency of spring corn in

growing season
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Table 1
during 1960— 2009

1960—2009 FEHEEBERERETIREEX FEEAXEBREESTHBRE

Spatially variation of irrigation of summer corn and spring corn in Huang-huai-hai farming system region

mm

AR AR X M IX

% Al i B 2.1 2.2 2.

3

2.4 2.5 2.6 2.7

CET. ET.., CET. ET.,, CET.

ET..

CET. ET., CET. ET.. CET. ET., CET. ET,

HEK 1960—1969 4F
1970—1979 4F
1980—1989 4
1990—1999 4F
2000—2009 4F

329.81 97.09 317.00 78.39 397.35

317.46 91.83 303.42 78. 377.40

357.38 109.66 310.15 104. 332.33

337.60 92.22 311.21 99. 325. 86

307.07 85.98 300.68 83. 321.18

141.
118.
110.
132.
112.

57 363.60 117.85 352.19 106.76 341.77 115.36 309.09 97.65

55 363.35 83.37 341.72 97.57 332.38 91.64 313.14 83.49

63 335.57 120.91 315.38 86.21 317.34 84.51 296.81 108.25

76 332.36 95.92 328.64 103. 328.64 112.05 307.09 115.90

52 321.77 81.29 312.10 72.75 309.11 83.37 294.98 107.17

FEAK 1960—1969 4F
1970—1979 4F
1980—1989 4F
1990—1999 4F-

2000—2009 4F

433.78 163.81 376.21 139.44 388.50

416.95 147.89 361.59 113. 368. 23

441.98 139.16 391.64 134. 325. 80

415.72 118.82 387.35 129. 316.53

382.78 118.49 375.60 124.43 310. 33

135.
117.
113.
127.
104.

63 463.06 159.55 382.47 145.43 420.94 196.40 442.03 216. 69

24 447.99 148.89 363.37 104. 402.33 142.61 432.20 195. 64

02 394.98 143.64 333.74 88. 351.14 101.88 397.13 169. 95

63 387.63 120.67 338.33 98. 365.47 139.19 412.03 212.93

86 369.80 95.04 322.59 62.43 354.40 102.08 404.95 215. 64
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ML X oK F KRB KE2ZERE R,
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A3k 0.78.0. 72, H ERAEF W LR £ oKk, 24
HTE 7.8 F 0 iR K 0 AR B K R SR 3K
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i

ET, 2)

B fE2.1.2.3 il 2.7 WX K KK E
BEMTFEEKR, FERBEKEERE 2.2 TXH
AL PE AR AR R 0. 71,2, 3 37 X BT Jb g 3 L 1l 45 7
R A 0. 82, Hifth \F X AE 0. 75~0. 80, H F Kk
KRR 2 R 22 5 8 3% 76 2.1 W X B 1L 7R g 3 i
I 0. 56, 7F 2.5 X RPYAT g R 0 8 43 b X Iz 55
0.85(3R 2), K ERAEL WX FEKFA B 2 5
5520 b 1) A S A RO R H O DL R Al B R
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Table 2 Coupling degree between rainfall and water
requirement in growing season of summer
corn and spring corn in Huang-huai-hai
farming system region

HE T RAE XX
%
2.1 2.2 2.3 2.4 2.5 2.6 2.7
HEX 0.77 0.71 0.82 0.75 0.80 0.79 0.81

HEK 0.56 0.72 0.67 0.74 0.84 0.80 0.70

2.3 EEXRBERFAkETATLBEE
HEKREFTYFHAKE CET, it 50 455 ¥ {H 18
B A RIEX EZR AR E . 7E2.1.2.3.2.4.2.5
A 2.6 M X B Ll R LT R L TR AE AR B Ry 326, 17 ~
336.79 mm, i 2. 2 F1 2. 7 7 X By b 7 &6 | % 7 e
BB LG R ER R 309. 75 mm Ay . A WA R
K CE, SEHMEAE 2.3 W X B JL 25 36 L 1 45 74 36 Ky
202. 63 mm, ¥ F L T H A & X, H & X7
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R3 HEBREREFR EFIXFTREZTHZLES

X B[ 3] b 25 ¥ B 7 ok 138. 03 mm, Ho Al WX 7E Table 3 Spatially variation of water requirements of
93.27~103. 29 mm, HF EXKAEFWFTFKE CET. summer corn and spring corn in
JE 50 ﬁzllzﬂjﬁff 2. 1.2.7 HE[ZED[JJ/\}E%{S\@%B’ETH@ Huang-huai-hai farming system region mm
PR AR 417, 67~421. 87 mm 3 & T e A CET. r Pl
ff ;2. 8,25 W BN AL R AL g g g o1 R SRR aza e ee ez
330. 85~340. 79 mm 1 2% F HAh & X . 7 & W HEK  421.87a  282.49a 139.37 D
R AR CE, 78 2. 1.2. 4 W X 1 1 %% J 36 45 Hb 2.2 HEXK 309.75a 220.64 a 89.10 b
X il 272, 64~282. 49 mm, 7 2. 3.2. 7 W [X B HEEK 368.05b 253.64 b 114.41 b
T AL %5 B e VG e EE . P R R Sl 215, 49 ~ 2.3 HEXK 329.71a 191.68 b 138.03 a
218.79 mm R K. L R R AT HMEREE ET,, HEEAK  340.79 ¢ 218.79 ¢ 122.00 b
TE 2.7 WX BPBE P g 3 . 10 P g o 202, 17 mm 2.4 HEX 336.79a 238.18 a 98.62 b
B T HAB A WX L AR 2.5 37 X B pg R oK #B BEK  392.15b 272,642 119.50b
Sy HBIX K 96. 69 mm i AL T HAb & X (3 3) . 2.5  HEXK 329.99a  236.72a 93.27 b
2.4 BER EIRBABTAMSKEENH BEK 330.85c  2017h 96,69
HEXR . BFEXFEKESSBEEZEH LM 2.6  HTEK 326.17a  228.09a 98.07 b
L R R MR % R K W A BEK 37618 24155b 13463 b
SELFE 7 4 R 25 FE 1 8 L A R 2.7 HEK 305924  202.63b  103.20 ab
52 W T K B AR A P WU K R S 2 FEk  417.67a 21549 ¢ 202.17 a
TAARIE , HA 2% PR 2RO 2 IE A OC (3R 4D VE L LT a=0. 05, K 7 i 7 % 95 5 1
x4 HEHEVEKEERKZEAFHESW
Table 4 Correlation of crop water requirement with meteorological factors
1E ¥ WX AR 2 X 3 H A B %k ST 4R X B N EEE [\
S 2.1 0. 366" —0.074™ 0.328™ 0.063" 0.404™ 0.031
2.2 0.215" —0.050™ 0.029 % 0.047™ 0.424™ —0.003
2.3 0.2138" —0.120" 0.011 % 0.137" 0.382" —0.058"
2.4 0.247" 0.095™ 0.061™ —0.048™ 0.403™ —0.085™
2.5 0.388" —0.036 % 0.031" 0.110™ 0.431" —0.075™
2.6 0.572" 0.270" 0. 007 —0.340" 0.669™ —0.001
2.7 0. 397 0. 007 0.383™ 0.102" 0.352" —0.092"
FEEK 2.1 0.024 —0.078" 0.020 0.058 0.098 —0.056"
2.2 0.215" —0.050 0.029 0. 047 0.424" —0.029
2.3 0.288" —0.120° 0.017 0.192" 0. 355" —0.068™
2.4 0.397" 0.046" 0.055™ 0.070 0.362" —0.103"
2.5 0.424™ —0.054" 0.417" 0.196" 0.385" —0.142"
2.6 0.447™ 0.219° 0.013 0.051 0.450" —0.088
2.7 0.631" —0.053" 0.370™ 0.065" 0.397" —0.088

E: " BEFKF =001 TR EFWEE; « BHEKF «=0.05. FRERLE.

R PR T R RS R OR T K B R
RGN, Hop 2,7 WX N 2 R A
V1K A A PR 5 5 S 2 XU R K i 5 2 5t 5 A
F.2.4.2.6 WX AR ENR S E E AT KE
50D A G, Ho A A5 PR O B IR A G

IR BH e 55l ) AR O B2 W) A K A T BT K
iR EEARIR N R P RGE KRS Z R
TR G A 2% P3O 3 TE AR O o 7 2. 4.2, 6
W DX 35 XU 5 AR B R T K B AR AR O A 2. 4
2.5.2.6.2. 7T WX Bk R R 2RO 2. 5 W IX H
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B I A R X 3 B oA A Y 1 K R AR AT PR A
e B DL B SR b A — 2B ARG . AR5 T
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TR E— 25 S0 UE AT 3 . 7 R IV Ml XK B R R
BB T  oWr E B oK E KT KRN 2451k
B MR E L2 5 KRR WA T o Rk
YEYIAR Joy T K ARAE S B AF ST 4R 46 T S ZE k) .

253 0 22 AR BUE 0 B i, R SIMETAW
PRI R RIER E Sk  FEEAEFNTHKE
AT, BRI T .

DB ERARAE X E K HF ERAEFHHR KR
I 50 AE R R, B EOKAE 1970—1990 4F 3%
TR 9.61~10. 75 mm. % F KA 1960—1980 4F i
F TR 4.43~17.19 mm, EH F KM E ST
2.3.2.5 1 2.6 WX 2N RS, F B ORE MG 2
HAE2124AVWKERETFFEHE WELLE 2.7
X ¥R TR,

2) B FAAF T K &V BE e B 25 R AE
X2ZRARE B2 2,27 FIXAHTE 326, 17 ~
336.79 mm, H ERKHEMTFTEEE 2. 3 XN
138.03 mm, & & FHMA X, HEREFTUT
KEEREESRIEX ZREE . AH 2.1.2.7 FIX
e ol 417, 67~421. 87 mm; & F KA FH IR T
FLEAE 2.7 WX e oA 202,17 mm,

3) K PHAR S R EE RS B R oK R B KT K E

i RS R N R ARG RBII N 0.6 47 5°F
PG (K B 2 B I O O A A% D RO
FIEAK .
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