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Effects of soil moisture threshold on growth, water consumption and yield of
cotton under mulched drip irrigation in northern Xinjiang

GAO Rui'’, CHEN Zhiging’, HONG Ming'*, JING Yanqiang'>, CHEN Xingzi'’
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Abstract: In order to determine the suitable soil moisture threshold for the main growth stages of cotton
under mulched drip irrigation in northern Xinjiang, three soil moisture threshold intervals ( (50% -
80% ) FC (FC is the field water capacity) , (60% —90% ) FC and (70% —100% ) FC) were set up
during the bud stage, flowering and boll stage, and boll blowing stage. An orthogonal experiment was
conducted, and local farmers’ irrigation scheme was used as a control (CK) to quantitatively analyze the
effect of soil moisture threshold on cotton growth indicators, water consumption and yield during each
growth stage. The results showed that at (50%~80% ) FC, cotton plant height, stem thickness, leaf are-
a index (LAI) and above-ground dry matter accumulation of treatment W1 were significantly reduced by
26.8% ,22.0% , 37.1% , and 14.3% (p < 0.05), respectively, and water consumption in the whole
growth period was reduced by 37.2% compared with the treatment CK. The treatment W6 produced the
highest number of bolls and seed cotton yield (6.41, 5 848.99 kg/hm’) ; W4 had the highest water use
efficiency (1.28 kg/m’); W9 scored the highest weight of single bolls (5.41 g); W5 presented the
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highest cotton lint percentage (42.51% ). The above indicators of individual treatments were increased
by 10.9% , 10.1% , 21.9% , 1.5% and 3.1% , respectively, compared with CK treatment. The com-
prehensive evaluation results of entropy weight — TOPSIS indicates that W6 is the optimal treatment. It is

suggested that the suitable soil moisture thresholds for the bud stage, boll stage and boll blowing stage of
cotton under mulched drip irrigation in northern Xinjiang are (60% -90% ) FC, (70% -100% ) FC

and (50% —-80% ) FC, respectively.

Key words: cotton; soil moisture threshold; growth; water consumption; yield; entropy weight — TOP-

SIS; northern Xinjiang
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W1 ~W9 K CK £ 4k BT AL A SRR 28 K B 4%

A 4> FURF A 7= 6 A5 5 K 40 R 30% (WUE)
k4 PR,
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b3 BRRES S PEY T/ g KA/ % K=t/ (kg - hm ™) WUE/(kg - m™)
W1 4.41 £0. 14e 4.63 £0.50b 41.07 £0. 66ab 3978.75 £107.34h 1.26 £0.03ab
w2 5.32 £0.35bed 5.11 £0.06a 41.59 +0. 82ab 4516.26 +80. 08f 1.21 £0.02b
W3 4.94 £0.60de 5.27 £0.08a 42.29 +1.12a 4841.18 £72.61de 1.05 £0.02e
W4 5.12 £0.41cde 5.05 £0.28ab 40.89 +1.26ab 4214.42 +68.35¢g 1.28 £0.02a
W5 5.48 £0.43bed 5.19 £0.03a 42.51 +0.46a 4720.77 £ 113.62e 1.11 £0.03cd
w6 6.41 £0.40a 5.31 £0.13a 41.25 £0.69ab 5848.99 +119.26a 1.27 £0.03a
w7 4.85 £0.46de 5.04 £0.32ab 41.53 £0.41ab 4139.26 £95.71gh 1.09 £0.03de
W8 5.88 £0.11ab 5.09 £0.05a 41.69 +0.41ab 4927.79 +162. 15d 1.15 £0.04c
w9 6.04 £0. 19ab 5.41 £0.07a 40.13 +0.82b 5564.92 £49.47hb 1.12 £0.0lcd
CK 5.78 £0.39abc 5.33+0.12a 41.22 £0.99ab 5311.98 +72.64c¢ 1.05 £0.0le

X% 4 v Ab FRAR AL 7 2 FK 2 R TR0 L
AT

FARRES Rl KRB NHEY W6 > W9 > W8 >
CK>W5>W2 >W4 >W3>W7 >Wi, Hifp Wi,
W3 W7 AbBRE SRR EUE CK BB FEIR T 23.7%
14.5% 16.1% (p <0.05) ., #AbFH[E] W6 kb
MRS W1, W2 W3 W4 W5 W7 4bFRAH L 55 51
BRI T 45. 4% . 20. 5% . 29. 8% . 25. 2% .
17.0% 32.2% (p <0.05), i W6 F1 WO &b ¥y
PARRES B 220 W1 T W7 b B /D] A, AR I
FHEIK 5 M (70% ~ 100% ) FC W F) T 12 & fin 46
FARRESEL, T - EIK 53 Ry (50% ~ 80% ) FC I 239,
DPARRES L, A5 IS i R BN i WO >
CK>W6>W3>W5>W2>W8>W4>W7>WI,H
W1 Ah B AS E R CK A PR RREAL T 13. 1%
(p <0.05), B W1 AbBERAL, Ho A4 4b # [H] TG & 3
PE2ZE S . TR S i R BI/INHEF B W5 > W3 >
W8 >W2 >W7>W6 >CK >WI >W4 >W9 {5645
WP CK ol EMEE R, 45 b, Pk S5 e
9]+ K A B BOE L, (H A A B I 3K o0 I (E
X R AE BRSNS 5E I A/

A A A AT 2 o, B W6 W9 AhFRAR CK I
R0, 1% F14.8% (p <0.05) #), Hi4s 4 ab
P CK BT 7.2%~25.1% (p <0.05),
AL FRE] W6 Ab AT 7™ 4 3 il bk W1, W2 W3,
W4 W5, W7, W8, W9 4bF & 4 in T 47. 0% .
29.5% \20. 8% .38. 8% .23. 9% .41.3% . 18. 7% .
5.1% (p <0.05), F WAL 48 14w 1 + 58K 43 15

HA R THAR = AP, AEE I T 5K o (B H
(70%~100% ) FC (W3 W6, W9 ) Ab 3 (1) ¥ A = 1k
¥ T K3 HE R (50%~80% ) FC (W1 W4
W7) LB, 53 HTIA N, ACES HH B ) 3K 43 B (A A
FRAEZ B — e B EE /K o3 haE , S BURAE LA R
WS, S TR A Ab T WA Zh ) WUE
fe, o CK AbHL i 3800 17 21.9% (p <0.05) 4>
B W2, W3, W5 W7, W8, W9 4b#f g 338 fin 1
5.8% 21.9% 15.3% 17. 4% 11.3% 14.3% (p <
0.05),5 W1, W6 b3 o EM25%, i W1, W4
SEFREY) WUE A sy o] AT, 25 A B I8 Y BRI 3K 41
(AR T4 = A AL WUE ; W6 2B WUE i
R TEAR TR K O (AR 101 ik 2000 ) a5 2 B AR
3K 43 B, P Is A0 E K HORHAF AR = R I R
AN SRR WUE 38,

il BB A HEOK A WAE S (70% ~
100% ) FC WA F) 46 = A AL AF AR 7= 8, 1 F 480K
Y BIE K (50% ~ 80% ) FC W} 43 i 35 W AR K4 77
i, IR I - 3K 43 (B 2 10 28 50 W R A ™
SAEE W WUE BfisE 130K 55 B E R BRI i, (2
TERBAETT K G5 AE T 10 (AR 0)) 42 8y L 38 /K 43 1
HIFFEA R T8 WUE
3.4 IHL-TOPSIS Z£&7EM

T SRR A 7 EE K 43 R IR A AR il
B A5 R 3BT AT, A8 A 1 B A A T AR A 1] [R] —
ASREEE, HAESFA TR DL, B —F8 AR AN RE A I
WA AR 1 7 1 i T o

FAL-TOPSIS 15y —Fh Z 45 45 25 5 PPN 7 1%,
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o B, S R S B DM LSRN B IEREREA: 1 FEARBUHE K™ i 55 207

Bz R TR PR 7 ke AR
HEARAE RRFS R TS EL A FBIK R AR = 1 A
WUE 7353/ Al ~ A6 IR, il AL XS W1 ~ W9

A B AN [ FE bR A TARME AL AL RS T4 B &5 bR
AT , e i it TOPSIS 23 M I i6 2t AT PR B 1,
HATEA RN S Frs .

x5 BREFETMNERRENE EMEXNGIEE

b3 Al A2 A3 A4 A5 A6 HAXTIG S BE C, HAbH C, HEFF
Wi 0.0000  0.0000  0.3950  1.0000  0.0000  0.9130 0.1992 9
w2 0.4550  0.6154  0.6134  0.6818  0.2874  0.6957 0.3673 6
w3 0.2650  0.8205  0.9076  0.2048  0.4611  0.0000 0. 5045 4
W4 0.3550  0.5385  0.3193  0.9327  0.1260  1.0000 0.2807 7
w5 0.5350  0.7179  1.0000  0.3986  0.3968  0.2609 0. 4831 5
W6 1.0000  0.8718  0.4706  0.1926  1.0000  0.9565 0.8923 1
w7 0.2200  0.5256  0.5882  0.6417  0.0858  0.1739 0.2321 8
w8 0.7350  0.5897  0.6555  0.3758  0.5074  0.4348 0.5787 3
w9 0.8150  1.0000  0.0000  0.0000  0.8481  0.3043 0.7928 2

FE 0.1629  0.1006  0.1272  0.1829  0.2364  0.1901

M2 S A, G S A AT AR AR T AR
HREI/NHET N A5 > A6 > A4 > Al >A3 > A2 Hh
FRAERFAR ™ 5 AL e K, O 0. 236 4 (AS), WUE
IALEE IR Z, 2}y 0. 190 1 (A6) , Fs% E (A2) HAL
/N, 20,100 6(A2) . FH UL AT DUFF R P~ &2 (AS) il
WUE (A6) Xt Z5 45 PEA 5 51 0 52 i 72 5 450K, T 2
AT (A2) XTZR GBI 45 R W52 i A B e/ e e
AL ~ A6 #5458 FR IAX EE 3 2 TOPSIS 43y J7 12 3
P 5 A AL BEAGT T B C, B KRB/ NHEE Ky
W6 >W9 >W8 >W3>W5>W2>W4>W7>WI,H
H W6 Ab ARG T B2 0.892 3, W Ak FHUAH XoJ s
R 0.199 2, Ktk Wo AbFRELAR KB d .

4 i ®

B LK o BR A REAT , AR AR i L T AR
BRI HD 2 T4y e R 3 /N i o
WIS e B, AN m] A B 30 0 4 Jo A 42 X Al 4B A
M, R iR TR E KRR .
AR, B AL 4 A2 K T8 b B 1 K 43 A
IR T I /), 3K 53 BB (70% ~ 100% ) FC
(W7 ~ W) 4b B Y A 48 25 A KA AR S B 2% & T
(50%~80% ) FC (W1 ~W3) kb3 {5 it & sl AR i
- HEIK 43 B I AN R T X f AL AR B A 45 1, 25 5 1
JRE TR KRR L, S B A= 2 4
KT BIE R (60% ~90% ) FC I, A 468 (A bk AL X
2 R/INE R 2 R, X5 R A i
FEAETARRL . BRI ALAL T SR A KA g A K

TR B, £ A K HR AR S A 1 8K 4 {8 Y T
I BG K. Y AT ) A UK g B H o (50% ~
80% ) FC (W1 ~W3)ZbHHE, 4844 1) 4% b B A= K 48
brbtiE 13K 5 B A T = 28 W1 < W2 < W3,
TR R TR K o B A, RS AR A8 7 AR
AMERON Z 5, GG 7 AN A B A Y 5
AHIEE T, XPE IR AR B IR Ik 45 Bl A AR A4 1)+ g
I3 AL PR T s T 3 KT S 2k SR 46 bk
e N2 HAE KRR, 1 398K 2 BIE N (70% ~
100% ) FC (W3 W5 W7) kb BEET, LAT Jf/)N i 245
TR BIE ] (50%~80% ) FC (W1 ,W6 W8) b
P BH S ARG, 02 ol T ik 22 A A v 1) = 180K 45 1
(B AR AL 0T, AT S 2% X R B 2

H ARG W, A A6 e KAFE K B B o 78—t
2, HIFEKE N 3.06 ~4. 15 mm, fEESFE/K 2
4 240.96 mm, i 44 B WFEK B 50% , —
JEE = A IO T R A F I K SR 448 ~ 497
mm"* P T GAGRIG T4 R A — B, AT R
L, Bt 25 A B ) - K o BB A O, R AL AR 7K 1A
FEAK SR B JRE AR A, LAAERR I M ), AR AL FE K
FIREK 38 B 1 2 0. (50% ~ 80% ) FC (W1, W4 W7) <
(60% ~ 90% ) FC (W2, W5, W8) < (70% ~
100% ) FC (W3 W6 .W9) ,ixX & i T 1 /K 53 15 {H
A, B8R )2 S K SRR X AR, 8D T b7
R IR T M AEHE AR

AHICAIF T 3 B %A ) A 8K 0 B B 0 Al A6
R RNAC 43 52 W 58 /N {EL X 6 A6 BRRR 45 85, 7= 1 R
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WUE S0 k20 o AHFFE 20, 24735 1 -+ 0K 43
BIE A (70%~ 100% ) FC B, W7 ~ W9 &b H o pk 4%
BORFFAR P 12 3/ T35 1 38K 43 B E R (60% ~
90% ) FC () W6 4b3, 43 Hr ik Ay, 25 W v 1 1 1
KT BIEZS 5 S B AL B Tl Bl KB A 2%
AR AL ARG G803 T [, 52 T A A6 SRR AL 4L
FIURFRR = 2 BT G, I e & B AL I8 . FE 850
+ 458K 4> B K (50% ~ 80% ) FC Bf, W1, W4 W7
AR FRAR A H bR B8 FOR AT AR 7 iR BN T (70% ~
100% ) FC ] W3 W6 W9 LZhHR | 55 J& P M 7E AL 48 B
Bl 3K S BRE T, GG 7 Wk B A 58 A%
(ERIOE RTINS ot B AR i Vi[5 B 1P N Y Sl
B0 WG TN T kAR P 18 . WUE AU AE
A WIN BAEK A G, T B SA AE R E K
PUA 52, X 5 3K B 45 Y BT 4 AR — 5, %
R EHOK /> BEA FIF AL r) WUE , &£ 8
A3 E KR R (50% ~80% ) FC I, W1 A3 )
WUE 8 %5 %5 o k22 300 8¢ 19+ B8 K 43 1 (E
((70%~100% ) FC ) ffiffifLFER I, HAF T
W3 W5 W7 Kb BFFR = 2 35 in . PR 3 )
IR LA SRS 0 WUE (/) SR R, 247 0k e i A
EZEHCR I, AR WUE |, 848 ] BEFEARAR AL
PR AR i R AL-TOPSIS £5 43 77 1%,
15 DA AR BIANAE S 1)+ K 4y B S5 A0 45 2%
AT (E e SR - S A B 2 SR A, SR
XA 0 A T PR T B S T P e e h R 4K
HiIX 2021 AFRKZEREIR L, 52 T AH X i i 38K
Sy B AL PR AR AL 225 AR TR AR i

5 & B

(1) A[AAE B A 3K 45 BB A A6 19 AR K 38
P B, 5 v 1 3K 4y BUE A AT AR ALY
HAERKEE. B AR 5K B E R (70% ~
100% ) FC A 3 & = K tn B | T (50% ~
80% ) FC GB35 1A 224018 24 A% 1 3 /K 20 1R
B, AR MR ERAERER, IRET K ™
1 E

(2) MAE A5 A B A FE K S AN FE K 5 B 5 1K
SYBIEIEA R IE I OC R, B LTI KE N
A > F 0] > k50,

(3) AS[AIAE B 1A 3K J3 BB 0] R 1645 Ah B
B T RIA AT 52 M /N, AR5 1) 4 587K 43 (6 X A Ak
FARR S BORURF A = B AR, H 2 B (50% ~
80%) FC < (60% ~ 90%) FC < (70% ~

100% ) FC ;3BT /K SCHE , FRAR 3K o B A
TR T WUE | i34 i 4 587K 43 B8 B fi 23
FAIK WUE

(4) F:F I AL-TOPSIS 1255 P4 B Wo 4k
M, X K o A% B A M AR AE R IE T 5 30
em A, EE IV 5 M XIS YR VAR AT 300 AR 1
22 1 Y 1 B8 K 4 A AT 43 0 i A (60% ~
90% ) FC . (70%~100% ) FC . (50%~80% ) FC .
BEAR , ARBFFEANE R T 1 AR TR 5K o3 B X 4%
A B AR AL A K AB AR FEIK T b5 B ™= B 52, Xof
ANTR) A L 398 5 AN AE 155 O 14 38 PR A R itk —
T
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