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Study on High Efficient and Water Saving Irrigation Regime for
Surface Irrigation in Cotton Region of South Xinjiang

DONG He-lin', WU Wei-mo?, MAO Shu-chun' and WANG Run-zhen!

(1. Cotton Research Institute, Chinese Academy of Agricultural Sciences,Key Laboratory for Cotton Genetic Improvement of

Agricultural Ministry, Anyang He'nan 455000, China; 2, Tarim University, Alar Xinjiang 843300, China)

Abstract: Effects of the irrigation schedules of surface irrigation during cotton growing season on
change of soil moisture and leaf water potential, water consumption, growth, yield and water use effi-
ciency in cotton field were studied. The results showed: (a) by irrigating 345 mm during the whole
season and 60~ 75 mm each application, the soil moisture supplying ability was obviously deficient,
the drop of leaf water potential was faster, the cotton growth was inhibited, the yield sharply de-
* creased; (b) by irrigating 480 mm during whole season and 90~105 mm each, the soil supplied suffi-
cient water in 15 days alternation, the cotton grew steadily and vigorously, the yield equal to with
full-irrigate, and the water use efficiency were higher than that of insufficient and full-irrigation; (c)
by irrigating 615 mm during whole season and 105~135 mm each, the soil supplied too much water,
the growth was too strong, the yield did not increased comparing with common irrigation schedule
while the water consumption increased, and the water use efficiency was reduced. An rational irriga-
tion regime for cotton production in south Xinjiang was proposed based on the studies.

Key words: Cotton region of south Xinjiang; Surface irrigation; Irrigation regime
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1 #REF®

BRI 7E %7 98 B 52 95 AR — I = i o AT .
R A EMIFE L, FHERE, B+ E%; R
BE T K#EE 3 m BLF,0~20 cm,20~40
cm,40~60 cm,60~80 cm,80~100 cm + B A&
ArEk 1.33,1.40.1.37,1.37.1.42 g e cm ™%,
0~60 cm +EHA#FAKE 188. 4 mm,0~100 cm
TR HERKE 334, 4 mm,

RBEH AR LEARAHY 3 KEE, /D
XM 112. 2 m? ., 165 F b+ # BT 35,04-14
B, R, TERERN 55 cm+30 cm+55
cm—+30 cm, #% BB 13.5 cm, BH 17. 47 JT#k
hm™2; 24 FH M R E(N)322. 5 kg « hm™?, B
BE(P;05)160. 5 kg » hm ™%, H L (K, 0)2. 5 kg -
hm ™% ;4 B 98 5 X R P b T O, LM RS
MERKH.

%1 ELBEEENEMEKXEA

Table 1 Irrigation dates and water supply nnder

different treatment

WAk HY MK E W /mm Water supply

P fhE 2 hb 3

Irrigation date
Treatment 1 Treatment 2 Treatment 3

06-17 60 90 120
07-07 75 105 135
07-24 75 105 135
08-08 60 90 120
08-20 75 9% 105
A 2 345 480 615

Totol water supply

KSR RIMET B 2 U E BB 0~100

om, % 20 em B — MR R RS 2 X (04
1) E, ZHESE 1 KaTfllE 7K, % 1K
BB FEREKIEG 1~2 d.10 d 1 F %K A #
Ld &5 1 K, RE AR E A
Bl & W . Wk A K # A HR-33T 88 &
SRAR AR L-51 JE A K 453k W E 4 5 FE K
MAKES 5 X.10 XF 15 X 10:00~11,00 il &
B/NXERbR EARES 4 otk BB —KETE
BINKE 20 #RARAE, 4 B F 06-15.06-30,07-15,
08-15 H #1 09-06 WA M bk & B . E B LS B
RYE . FUemulERNTYRER,

2 ER544

2.1 FEALEBELBEASHES

0~60cm +ERMAERFRFES R . BE
THAKSTAFEROR ., B 1£9H,3 M0
MIBFERESE 1 KO6-17)H] 0~60 ecm + 2 &K
ENAE TR BA=5ZRERABE NE 1K
FLBEASSEBRUAEEER. 3B ES
7K B W {8 3% 5 788 K AR 6 R, 3 B B K U R B 0
m TR, SXEKE1~2d, 08 1458 2 F
A7 3 M A KRS H TR 68 4%,
96. 6% 112. 2%, B 1 + S KEHEMRT
MR KR A 2 B AR KE LAHE IR
ETHRERKEEKEH 10 X L8148 2
FIALTE 3 LA &K RTEHAH K 52. 3%,
72.0% % 85. 9%, 4% 1 AN SBREMETH
HEB ERBTERER(EEEAX S KE
55%) AL 2 + KB FEE E LB (AR X
HKEER 60%~70% JEHH 70%~80%) .4k
HI3ILEEKEMSEEKEE 14~17T X, 4
1403 2 M HE 3 LMK A KENHFY
H46.8% .59, 9% F1 71. 6%, 4b 3 1 £ 3K 4> ¥
BEE 02 HBKAFHREARE  EIEHE K
Bin, e 3BRREEN T EAKEHE.
2.2 FRAAERESEERBNEARE

EARES, B T T KAUBRE, MIEEETH
B, RB /DX UEREFE, TihRE
LB A RAR LG RBKS FEHRITE
WL T MEEKER, B E=I—(W,—W,),XH,
I RABTHBEARMERE (mm), W, 71 W, 43
HEEHBRFBRH AL RSN LR KR
(mm),E:t Y E TR B HNHEKE(mm), ZitE,
WMESEETYNRKELE 2, ANRZ2TUE
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5B REE MK BN, K ERRE KRB E
BR kB 3 A4 B8 i #E K AR K B A
AERBEXR HPLULE I B, LB 2K
Z 4% 1 Bk,
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Fig. 1 Changes of soil moisture content in 0~60 cm soil layers of difference treatment
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Table 2 Average water consumption rate and water consumption during the different stage in three treatments
#HAKHEE/(mm - d™) BEBHFEAKE/mm

E3-2:| P34 Water consumption rate Water consumption of different stage

Growth stage Days R 4 2 43 3 41 4 2 4373

Treatment 1 Treatment 2 Treatment 3 Treatment 1 Treatment 2 Treatment 3

M & 89 Sprouting stage 8 0.84 a 0.84 a 0.84 a 6.7a 6.7a 6.7 a
B4 Seedling stage 41 1.68 a 1.62b 1.68 a 68.9 a 66.3 b 68.9 a
# ] Bud stage 30 3.34B 4,47 A 4,78 A 100.2 B 134. 1A 143, 4A
4 Flower and bol! stage 70 4,13C 5.74 B 6.55 A 289,1C 401.8 B 458.5 A
M £ Boll opening stage 36 2.68 C 3.75B 4.85 A 96,5 C 135.0 B 174.6 A

B RPAEFHER INKFER DEFERRSUKFER, TR,

Note: the capital letter in the table show significant difference at 1% level, and the small letter show significant difference at 5% level,

next the same.

2.3 TEAEMBEEKETHRD
2.3.1 RAKLEAHEEHRAKGYH HE2
A W,3 ANAbHEALE 06-15(FESE 1 /KB MR A, 2
RABEHESE 1 KE 13 d(06-30)3 b HE A
HHARBEER, KPP 3 KES 5 ik
2407 12 5.9 cm f125.1 em, AL 2 2 B oAb
H1£19.2 cm; % 07-15,40 78 2 FIALFE 3 Bk 38
KR, MALE 1 shR K E18, 4405 1 ffb
2AMERERE— S MK;07-15 UG, B T
FEAT R TR, 3 440 206 o 2 488 o 4 4 4k 5 A0
SHBRAEEN ML 2,471 £ 5.6 cm
34.5em b2 MHEEHLE T £28.3em, =
HZREREREE.

06-15,3 ML EEHKTYREER AR E A
3);06-30.07-15, b 2 b 3 WHE K TYRE
ERNABE BHREES T4 1;07-30,08-

LRARHEZR . LHEILAH L AB1 =R
WKk BE P 3 M2 ZRERE/N 4
3 ALM 2 5403 1 HEFHRK;08-15 ISR
SHMLHE 2 ZEIMEREL B, E 09-06 —HZ
MG, EREEXR BHE5LE 1 ZRREH,
W71 RARKHTYRESNHY TARE 3 L
2 66.0% 1 66.5%.

M 4%8,06-15 3NMEEMMHERRARKER
AEE;06-30.07-15 WK 45 R, &b # 3 By i B
AEREEH TR 2,07-30, 43 2 HE A K
W, MLHE3IRATHE, _ZEIAERFEE;
08-15,09-06 R KM, M FAA I AF/FSHHEM
BHLTHRHABRERL HEBERETREER,
REFE 2 WM EBUR BB AR T AL 3,08-15 =&
HEZRARE.ZHEHPN0-06 L2 EER
T3, BEKEERAEEREEY A1 M
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Fig. 2 Effect of different treatment on cotton plant height
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Fig. 3 Effect of different treatment
on cotton plant dry matter
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Fig. 4 Effect of different treatment
on index of blade area
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Fig. 5 Effect of different treatment on the
number of floral buds
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Fig. 6 Effect of different treatment on the number
of flowers and bolls
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Fig. 7 Effect of different treatment on the number of nodes
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B8 kB WHEKESE S X.10XH15 X34
A ERAE R K B BE. HKE S R ALH 1,
AEFE 2 FAbFE 3 MMM KB FEHS R K
—1.08,—0.77.—0. 69 Mpa, AL ¥ 2 F4b 7 3 &
REE LA IE4E 2 ABEIZAERHRE
EEKE 10 d, 40 1. 4028 2. 40 28 3 A AR R A
KK 4 5% —1. 23,—0. 91, —0. 80 Mpa,
ERBEEMAKE 15 d, 408 1,408 2. 45 3
B K8 SE 49 F — 1. 58, — 1. 00, —0. 91
Mpa, b 2 5483 R EE A48 1 543 2,
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Fig. 8 Changes of leaf water potential after
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%3 FAEREBHREFRIAKFIETE
Table 3 Yield and water use efficiency

of different treatments

i2i Vi o KR /mm KA
/(kg » hm™2) Water /(kg+* mm™} » hm™2)
Yield of seed cotton consumption Water use efficiency

561.4C 6.96 B
743.9 B 8.04 A
852.1 A 7.00 B

i3

Treatment

1 3905.9 B
2 5980.9 A
3 5965.5 A

2.5 FELEMBEFERKS T ARENKMW
HEITR,3 MEEILE2ZHN"ERS,
BAE2MAEIFREFAGE LB 2. 408
3E5AHE 1 MR ERYKIKREEKT, 55
AL FE 13872 53, 1% 52.7% ., 3ANRLER L4
Bk BREE KBS Mg k.3 M EZ
MHEPRBEER KT A3 WAH 1. AR
2 55 290. 7 mm 1 108. 2 mm, 438 2 AL E

1% 182.5 mm, KAEFHEULE L ER. 5
HBmAHBARBEKF, A2 1 k3 &
FABE., ULEEERYW ERE™HERM
e, KA PR AR TR S B B A
WoIE B A SR B TROKE B EH M, K4
EFRERNE TR MEEERKBRRS D
AR F R B K OF, AR B E MR K 3 T #E,
Bk FIBRE, ER VT ARBAK.

3 3 ®w

3.1 P K E B R A AR K Ay
REEBEERET . “RAEEENE WS,
T AR X, M R B AR D 2 AR H I E B 345
mm, 8K EKEH 60~75 mm, 7 15 d 5 H#E
KEABA, L EEKHAERE MEREKEATZE
EEMH . AEEETEN TORHERD, &4
BN ERARHERE, RV EMERAN
B, FREETR. BBEEHED 615 mm,
WK ER 105~135 mm, LA B BiRE .18
HEKSE SEEERMNE %5 . TURRR.
HERRBEENR . ERWEE M, HEAER
BAFERIFRAEM,

3.2 BMAEFARAXEI MBI KEGHE
BEEA B E WML RN, BB E K E Y
KoM A KSHEE. KR 345 mm, ¥KFH 10
Fo, 0 B K S 3 — 1. 23 Mpa, LR B GkK ;
WEH 480 mm, EAKEH 15 X, A KEH
—1. 00 Mpa, # 76 FF 1 5 3L 5k 7K 5 1R 5 7 K € B
615 mm,#KfG 15 d,HH KERE MEEF
EH. B R, 5 8 ¥ 5% S Kk et [ = 5 R
15 d 24, 743 9 W 45 ok SR 0 F 1 5] R O 20 d
Ef.

3.3 AWM SEEMERAL, AERH M
2,70 L AR R ZE B R AR B A K B
KoKSFIHBRER R TR, EEERKERR
5RMEBRARMERKE, NEREGKIE®
R,LAFABMAKT,

3.4 BERRBELTHEAMEBRSH N
Bomm AR, EWHEK1I~2 K, BRERR 75
~90 mm; R WHEK 3~4 K, BWHE K& 90~
105 mm; M EHMEK 1 KBEAHE, F— ZKHE
KiE B 12~15 d, LAJG & K #E K A B 15~ 18

d[10~12]

(CF#% 105 W)
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