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Cotton water requirement character during recent 30 years in China. MA You-xuan', ZHANG
Wu'", ZHANG Li-zhen® (' Ministry of Education Key Laboratory for Semi-Arid Climate Change,
College of Atmospheric Sciences, Lanzhou University, Lanzhou 730000, China; *School of Resources
and Environment, China Agricultural University, Beijing 100193, China).

Abstract ; Variation of precipitation in the whole growing period and water requirement of cotton un-
der different levels of annual precipitation assurance from 1981 to 2010 were analyzed based on pre-
cipitation data during the whole growing period and each growing stage. The results indicated that
the China’ s precipitation distribution over the whole growing period, in general, was stable but de-
creased from south to north, and so was the distribution of water requirement, although it was higher
in Xinjiang region. The precipitation deficit existed around the 35° N area, the maximum value was
about 1000 mm, and the maximum surplus value was between 800 and 1200 mm. The water re-
quirement declined during each growing stage, especially at flowering and boll opening stage, while
the Kendall tendency varied from —3.6673 to —0.3733 in the whole growing period of cotton.
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Fig.1 Location of the study area and distribution of the weather
stations.
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Fig.2 Changing process of crop coefficient (k) of cotton.
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Table 1  Modified k, values in different cotton planting
regions

X ke ke mid Ee end
Cotton planting region

[LE| A1 0.35 1.18 0.68
Northwest region

PTG HL X 0.35 1.07 0.57
Southwest region

KV b X 0.35 1.08 0.58
Yangtze River Basin

BETEHLIX 0.35 1.10 0.60
Huang-Huai-Hai region

TLIAT L X 0.35 1.11 0.61

Liaohe River Basin
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Fig.3  Distribution of total precipitation in the cotton growth
period under different precipitation insurance rates (mm).

a) 50%%/KIRIEZE 50% precipitation insurance rate; b) 25% 7K {5
JIER 25% precipitation insurance rate; c) 75%MKAREIEZR 75% preci-
pitation insurance rate. [ [A] The same below.
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Fig.4 Distribution of total water demand in the cotton growth

period under different precipitation insurance rates (mm).
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Fig.5 Distribution of precipitation deficit in the cotton growth

period under different precipitation insurance rates (mm).
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Fig. 6  Precipitation distribution at different cotton stages
(mm).
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ring to flowering stage; ¢) JFA4£-It 2 From flowering to boll opening
stage. T [fi] The same below.
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Fig.7 Distribution of cotton water demand at different growth

stages (mm).
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Table 2 Cotton water requirement characteristics in different planting regions
Hi X By HEH BB Rk it K FokE = BRI ER
Cotton planting Province Growth period Precipitation Water Precipitation  Precipitation
region (mm) requirement deficit satisfaction
(mm) (mm) rate (%)
PEILAR X s O TR B NSE W Fp-BLE 59.3 93.8 -34.5 63.2
Northwest region Xinjiang, Gansu, Ningxia, Shaanxi, BE -JT4E 45.1 121.1 -76.0 37.2
Inner Mongolia FiE-nt 2 104.9 349.3 -244.4 30.0
SEFEW(25%) 249.5 659.9 -410.4 37.8
SEFEW(50%) 244.8 673.7 -428.9 36.3
LAEFW(75%) 171.8 684.5 -512.7 25.1
VYRR IX LTI IN=V/ N FEFp- TS 227.6 80.4 147.2 283.0
Southwest region Sichuan, Yunnan, Chongqing M-I 170.3 64.3 106.0 264.8
FrAE-n 4 415.6 225.6 190.0 184.2
SAEHI(25%) 1020.8 473.0 547.8 215.8
AEF(50%) 1055.6 489.6 566.0 215.6
EEFM(75%) 777.9 497.0 280.9 156.5
SURTI bR S uTF FERh-BLRE 151.0 86.2 64.8 175.2
Liaohe River Basin Liaoning M-I 150.8 72.6 78.2 207.8
TF A6 28 323.8 270.0 53.7 119.9
2EFM(25%) 684.9 459.6 225.4 149.0
SEEW(50%) 658.0 4742 183.8 138.8
SEFEW(15%) 460.6 495.2 -34.6 93.0
AT FESAR X i LR AL GBI GEIRE TIPS ER RERD-IAE 352.9 75.3 271.6 468.6
Yangtze River Basin Shanghai, Jiangsu, Zhejiang, Hubei, BT 245.0 81.7 163.3 299.8
Hunan, Jiangxi, Anhui JFAE-nt 42 296.1 258.1 38.0 114.7
2AEFEW(25%) 1057.6 582.8 506.4 181.5
2EFW(50%) 1090.0 565.4 524.6 192.8
2EFW(75%) 771.6 551.2 188.8 140.0
AR X dbmt R b RS LR v W Fp-BE 119.7 93.6 25.8 127.5
Huang-Huai- Beijing, Tianjin, Hebei, Henan, - 1L 128.8 88.7 40.1 145.2
hai region Shandong, Shanxi TF A6 28 270.8 253.7 17.1 106.7
2AEFM(25%) 651.5 509.7 141.7 127.8
SEFEW(50%) 583.0 523.9 59.1 111.3
AT (75%) 403.6 538.6 -135.0 74.9
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Fig.8 Annual variation tendency of cotton water requirement in different growth periods (mm).
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Table 3 Variation tendency of cotton water requirement in
different growth periods and significance test

X i LT M-K Kendall
Cotton Station Growth period JERY Tl fiRbE
planting ZAH  Variation tendency
region M-K of water
trend test requirement
Z value
PELHLIX L5 %R 1.1775 0.0595
Northwest Sowing to squaring
region WE- I 0.1427 0.0288
Squaring to flowering
FFAE-t 2 -2.5334 " ** -0.4666
Flowering to boll opening
2EFH -1.6057 -0.5183
The whole growth period
PHRE X S0 I L 2 -1.0348 -0.1421
Southwest Sowing to squaring
region P -0.8564 -0.1557
Squaring to flowering
FAE-t 2 -1.2132 -0.5534
Flowering to boll opening
2HEFH -0.6779 -0.3733
The whole growth period
KL R - 0.9634 0.0862
Yangtze River Sowing to squaring
Basin I 0.3211 0.0999
Squaring to flowering
Tt 2 -2.1409* *  -1.1536
Flowering to boll opening
2EFY -1.6057 " -0.8226
The whole growth period
HERR  HR - -1.9268* * -0.2270
Huang- Sowing to squaring
Huai-Hai WA iE -2.9616* * * -0.6803
region Squaring to flowering
Jrie-nt 2 -3.8893* * ¥ -2.0245
Flowering to boll opening
2EFY -4.2105" * * -3.6673
The whole growth period
R KiE - 0.1427 0.0095
Liaohe Sowing to squaring
River W -3.1757* * = =0.7067
basin Squaring to flowering
TFiE-: 2 -3.0330 " * ¥ -1.5812
Flowering to boll opening
EHEEM =3.7109" " * =2.7130

The whole growth period
* P<0.1; % % P<0.05; * % * P<0.01.

LR T AL B B 7 7K dek AT W Bl B T i 728 1
o, HAR Y 2T B s i HLTAE =k 2 B it K
R .

30 ®

30 4Ff , F R DX IR il 3 9 42 A T I K
FEE R R 0 AR H AR S i B
FAR—E AN EF YT KRR LI RN & U
SEITAE-E 2 BOE N A 2, 2528 B Be i Ae {3
FEfE—Se 22 50 X 5 EEIR A TS 4 R AR
AR 22 57 (4 Ji DA AT RE -5 A9F 5 DX S L T 3l 53 ) B R

KA N 2R A AL T KB 52 Ak 3
ot ARIE S5 ), AR B ) 23 ) LA — o AR
. NZAEERIRT | B T8 i XA 78 & 78 1
BR, B AR K i 4 [ H A )y 2 | 2R F IR K
HETE 700~ 1000 mm, 1M HABAR X 55 7K 2 78 500 ~ 600
mm , 3X 5 F 5 H 50 ST 45 R B AR A R —
B A X T K B0 FR A 22 5, A e 250 i D A
A BB ST ST X AR Fe ol i e R, R 91 B 1) 22 57
FAE AR X R0 A5 0. e A2 45 F s R, i 5
DX A 78 o 1 Fb 88 KR B A B N VR 5 K
18/0 101.5 mm , Ui W] 2245 > 42 [ 4 A A6 09 5
Pk 2 B Ay 2O 3507 U B RAR R, XA AE
)T AR A T B ZE A 52 ).

ARG, VYA b XA AL 2 A B B BOER A
TEREAK 7 B, AL Bk T K e % K™ 75
it 5 VY AR DX VI A DX 8 7K 8 s 5 v v I
TA AR X 7K R AS R T A2 A K 2 B I 0 75 R A
FAASCHERES 3 , 456 R EAR AL T K & Bk 35 it
(1) (8] 4347 RO R 7K B A8 A a3, LU KA B I I
(R KRR, T DA B B b 43 e 454 A B B By
FEWE AR IR B T840 A FHIT 1 9 E WK BE IR A B 1. T
wn, VYA HB IX REK & G 5 SRR AE B O
HORTFAE 2k B B ) # R B AT HE R R SR R
Wt , AR 45 A2 B B B 1 5 2K B TR 3738 Y
(R)EE TR S 0 et TR K T8 5 ST AR | TS R 4
21 KR 1 B B Ty v PO R A DX V30 S A
X R Z B 3K 53 19 3 H RS A F T i
YRR ZRTE TR A PRI AE B K 2 A 3
Z I B (CAngE A AT I ) I 1 R T BRI HE T

BN AEHFNGEEN ST RTKER A
b, £ I F 1) SRR A7 7R X 38 25 57 52 S BRASEAL R
A, XIS AE 4G H RIS K& SR
DB A B k) A Ak, X AR Ak S R R K
AR ST W, AR A, H R A s
7L R R 1 I AP 2 3 A 4 7 7K B T R ) 2
o PO T 8 P M s - S B A G (] s TG
FH T YL, I8/ 2 5 I B 2 28] 3k T 1) o i
55, BT 28 A D s K B AR s < 10
IKAF I 5 it BE AR A, A R T K o I R 52 2=
PRI R IXR TE R R  B
TR Y DA K H R B 5508 15 R A AR AR 4 75 7K St B
IR XUBR AR AR G 50 47 B R RGE (9 06
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N, AUGAE B XA Y 2t P FE DX A AL 75 7K 1 B4 32 0
BR.

| B AR 0 R A WY R WL, %
FAO-56 & BERO1EY) 28 B0k 155 i 1 1 s 7K o 5 5
PRAERITE K 4, 0280 Uk W 7 ke /D S Bk}
AU OL T AT LR H FAO HE77 1Y 7 0 E £ 2AEY)
(1Y) 2 B AR SR A S O ME Y R %
AR A AR DL A FZMa A ], OO S R g
TR, B SRS A AR EAASE  DURIEAEY)
PER B B 8 VR ) R BAFAE A B s 2 4 AR A
X H R SRR DA ) AR 2 P 75 7K AR il R 2R
BOHrai R R W R E 5 FAO 77 (E A0 22 52
KA, AR OB E AR AE VR R Bk A R
A B AERTE S I HIME. FAO HE77 VEY) R BT
B A 5 Y T TR)E A5 21, A6 U il A
Pyt LAY 5 205 T 22 50K, B 4 1l
A9 PR ELAT 7E— 58 1Y 22 5. A SO T /DR &
Bk AR AL A AU S5 R, R FAO 7
AV 2 BB, B XA 4B 42 A R 2% 2 B I
AIVEY) R ECHAT AT IE (BT i 45 R T e 5 SEPrfE
FAAE—E 2257  TE VLR B BFIE v s 43 b DX AT 1 —
A AL,

4 & &

TR E AR AE 42 A B IR K 43 A B 7R S PR LR K
3 U R H R P AL A K B <200 mm, 1R Y
F VTR PG 7 28 X P 7K 2> 800 mm. AS 7] f K £
TER TR AE 4 A4 B 3 T 7K 5 00 A0 17 B0 AH AL AN [R]
KPR KBS 0 ZKRZI7E 35° N [HE. 5
SEIKAFE (50% PR UE ) A1 L, JR R 4F (25 % R 3R ) [
KB T 0 ZKREMmL, T84 (75% PRIER ) 0 2K
L.

FRAEASN A K K T B B, XK 43 3 8 Ay 22
A TR AR FI ) 2 i 230 R A I RE .
50% FEAKARUERT (CFIKAR) | MR AE #E Fh 22 IR B Bt
KR Z KRR FE 70~ 102 mm; EH 2
TFAEI B p R K e /b BN K 23 Y Bk 5 b — B Bt
M2 JUHORB S X, # K 2 HE 125~ 175 mm;
TFAE Z k22 B AL 75 /K 1 e 22 1 It 301, 97 568 3l
X 75K Bk 400 mm DL, HiAx HLIX 2 78 200 ~ 400

1981—2010 4F-, F AR DX B 70 58 55 1) 4 4= 5 1
FK 78 1k # ( Kendall {6 43} B ) 75 - 0. 3733 ~
-3.6673, FEE TR & EF TR KEDRL

TR E, JCHGRIT Bt 2R B s S W 2
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