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Crops 2026 55 4 H

362.3 mo HuAbRILACEE By, W /R BEE R
%, J& T HARR A ORRE SR, FHRIERY
7°C, W REKE 125~220 mm, [FKZERLE 4-7
H, X HE 7, TLHE 160d 24 . i+
BRRUN KRB, IOy, SRR SR
M, vt Bl X,
1.2 Rt

KA RIXARYE, AR AT, DL F
FENX . BE 4 ANEKBREE, 73 nl IR #E &
(X, Wigo, 4200 m¥hm?) . BHEHIK (Wss,
3570 m3/hm2) . FEHIK (W, 2940 m3/hm?)
I FEH K (Wss, 2310 m3/hm?) , R RHE £
2024 - E )\ IMAEAE AR i Fp Bz 720, HrBE S 79

Ho6l 5. W6 IEH S E . R 2
B TE) RO o 26 4 oK I AR 72, RIS &5 S R e 2R
PSRRI . AN E K AL EE PR 5 S SRR EEALHE
b, E3IANER, LEE 60 NMNX, DXHEHMA
H350m (KD x1.75m (%) . T2024 84 A 19
HIF G, PO e, KA “— IR
EUAT” 7 A E, BEYE 145 cm, #KEE 10 cm.
FERRIT L B, Wi R RE R R B K, B
IRFEKIEHUILER 1. RIFEAE, 24 E HatieE
1365 kg/hm?, H.Hjiti 2 —4% (MAP, N & &
12%, P0s & & 61%) 450 kg/hm?, JE&E (N & &
46%) 540 kg/hm?, KA (K0 & 50%)
375 kg/hm?, BARTGAEIG O LZR 2. KA AN T T

S HEE 80 B BT 84 U AR B R0, SR SRR A A 8L
R 1 TECIEEEREMEKE
Table 1 Drip irrigation timing and irrigation amount for different treatments m*/hm?
s H# CA-H) Date (month-day) AR KR 47
Treatment (g-12 07-04 07-11 07-20 07-27 08-10 08-17 08-24 Irrigation amount during whole growth period Proportion (%)
Wigo 631.5 5445 555.0 534.0 528.0 453.0 534.0 376.5 4156.5 99.0
Wis 576.0 484.5 4845 4605 451.5 396.0 441.0 291.0 3585.0 86.3
Wiro 481.5 403.5 3525 3945 387.0 3585 3345 201.0 2913.0 70.1
Wss 367.5 297.0 262.5 2685 3105 276.0 294.0 190.5 2266.5 54.5
*2 AR EFEEE
Table 2 Different fertilization dates and fertilizer application rates kg/hm?
ARl HIH (H-H) Date (month-day) et R
Fertilizer 06-12 07-04 07-11 07-20 07-27 08-10 08-17 Fertilizer application rate during whole growth period
R —%# MAP 30 75 9 120 90 45 - 450
JRZ Urea 30 30 75 120 150 75 60 390
R FHRIREY Potassium sulfate  — 30 45 75 90 75 60 375
1.3 MEHEFSHE AR
131 AFMAL W EHL BRI, B 134 k&R R LI-6400 SEA X (LI-COR,

WA S LUE B 50% bRk, IF0 St & A HE
H .

132 RZ44r BALHE SR S bR, JRE
TAEH IR A 8 PR IAH DR Z 4R hr . LML T
BTt A2 K AU AR I S PR s 2R R R
s A8 R 2 A v A T AR U 2= 4% YMI-B
A DYRE A T TR #2480 4 M, $T TS
PR 2~3 M), f# ] SPAD-502Plus (H JE F &
Reik, HA HHTEM SRS & Mgt
B WRMRIE. RRVIG RS EE; A
WG HE SO B S B2

133 Ak Ret=H PR R EWETE/MH

EED M (6 HoHY « &M (6 H27 HD
FTEAIACT H 15 HDOWE Dy Rert i 28 1 2 (T
FLlE] COMRIE (C) « HAAHEE (P AAL
SR (G KESIETH (VPD) FK4FIH
A (WUE) , A4 BRI 5 bR e .

13.5 A4 AR EUERIIRE, HE
KAFELGFRNEE T, fFHIFMNEE A
AR F SR G, SRR
AT E R (Pro) & 8. &L
(POD) V& @EMAYEALEE (SOD) &1
AIAEYERE (SS) FITH % (MDA) & &,

13.6 FEAAMABE  PERATRE/DNXE 3 B,
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P atnt A AN[F) 5 SRR A I B DR AE 1R i AR KR B ™ B AR R 131

SR E TR R A R BORATRE /N XEL 30 2%
R (R, i, RS 10 %) ME R E,
BKFE 1 m GiHBREOF T 5 R A BSOS R R 2L
FE NN X ST S
13.7 KRaoAAZE  KoFHHKE (WUE,
kg/m®) =Y/1, b, Y NHRAERFAAR ™ & (kg/hm?);
[N EERAE S AR KR (mYhm?)
1.4 HIEAIE

K H Excel 2019 #4785 41t L Aab#E, KA
IBM SPSS Statistics 26.0 #3847 77 2 5341, K H
Origin 2022 £ 8.

2 HFER50H

2.1 AEFEBRLEXRILE BN
H12€ 3 Wl . [R)— VR K T P 2 o ) A2
BT 22 5, T 2 Rt b BT JE i o ey A

2d, HENLESR, VLML 1d, 12
1 Wioon Wsss Wron Wss 23 BB 164 9. 11, 2d,
ERAFPESE AP EEFE N ES 52—
o [F— S FPAEAS [F] 5 5 E IR 2% 2R T T SR
TER, Wss RIHEABGLBYIEHE 1 d, (AR
2d. MEZUHA Wss AR A Waon Wes FIT Wigo 73
A 13016 F1 23 d, Wss KRR AL Waon Ws
M Wioo 70 H 5 4. 9 M1 9 d. Bl HEK 5 BFEE ()
Bk, ERSAPEYIIEI . TER . 2 A4
A E B e B ZH SR HT T 1.2.7~23 F113~23 d,
XTHE S FRIERIAE . AR A kSR AR E
I EE FRALERFT T 1. 2. 4~9 f14~9d. #EKT
i 32 E AR B — i S — B B, AR
TEACRR I — 12U Wigos Wsss Wao FIl Wss 73514
58, 51. 48 f137d, XJHE S FAELERR A — k21
Wioos Wsss Woo F1 Wiss 735l 4 43 43 38 136 d.

®3 AETHRERE TR

Table 3  Effects of different deficit irrigation on growth periods

H-H month-day

0 T gt HITEH 1EE 24 2EE
Ab ey . . ) g
. Seedling Bud Early flowering Flowering and Boll opening Total growth
Treatment Variety .
stage stage stage boll stage stage period (d)
Wioo FEF 04-25 06-14 06-27 07-03 08-30 133
Wik E 61 5 04-27 06-14 06-26 07-02 08-14 117
Wss FEFF 04-25 06-14 06-27 07-03 08-23 126
Wik E 61 5 04-27 06-14 06-26 07-02 08-14 117
W1 FEF 04-25 06-14 06-27 07-03 08-20 123
HibE R 61 5 04-27 06-14 06-26 07-02 08-09 112
Wss FE R Fh 04-25 06-14 06-26 07-01 08-07 110
HibE R 61 5 04-27 06-14 06-25 06-30 08-05 108

22 AEFEBRAEEST R Z MRS
221 MHdAeEAHon BTSRRI
Jal, A ok s R I BEAR R . [R5 B
FER A T MR R 2 A E I T R R 61 SR IR
i, HEFRMSMAMEREZER, X0FEE M
FEVEIE B o R b E) £E B AR R T, R
H 79 SHkmit T EE 720 (K D

Bl A 5 SRR IR, % o Bk 2R S 2R B
FEARR& A, Hrbh 5 79 5 F0¥ R 5 80 5 7E 35 1A
TE I Wss B RAR T oA b 3, Wao 55 Wes Al
Wioo 22 AN . HibE 5 84 5 AT FE R 61 S 1E
I Wss 1 Woo 2 R AR E, (HINE 5 Wss 1 Wigo
TEER 2R . Wao 5 Wss Fll Wigo 727E B i 22 7.
[F) — 75 SR VB TR 2 A T AR B SRR B8 3 25K O B

PEZE R, TAE P Y BOS PR R RS A 22 7, IX A RE
MR (B 2) .

222 sthketet @AAe SPADEM#v  [EE S
FREEBE RN, &R BT AR AT SPAD {E IR I
MRS (B3 . 4 FhgEr g
I S 3G S PR R 5, FEAR RS B & S Fh D e
MR R, S A EAE A Waioo 70 79 HE Wss
Woo M1 Wss I T RER I THI AR 2 34.2~52.9. 13.0~32.2
1 0~15.4 cm?. 7E I AL #L 1) SPAD {H % 75
N, FEHTHE, EPJFAGS SREERE, DhRErt SPAD {H
HELZSR, ™ E SPAD Hi(E (F3)
223 MRS EFRZRKERGHR T
FRFEEBE AR T W06 BB = B RO & 4, 7k
BT, PR Z o [F)— g R AR R R R A 4
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Crops 2026 55 4 H

O #7720 Huiyuan 720 B 3§t 795 Xinluzao 79 B ik F80°5 Xinluzao 80 M ¥ 845 Xinluzao 84 B #ifiF-615 Xinluzao 61
T Seedling stage

100 r
90 r
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70
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20 r
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0

Plant height (cm)

3

N 100 WSS W70 WSS w 100 W85

5 1] Bud stage

1645 1 Flowering and boll stage

W70 WSS WIOO W&S W70 WSS

Kb H Treatment

AFE/NG FRERIRAE P<0.05 KV ERMERE, TH.

Different lowercase letters indicate significant differences at P < 0.05 level, the same below.
1 RETHRERR SIS
Fig.l Effects of different deficit irrigation treatments on plant height

O #7720 Huiyuan 720 0 #ifiti 5795 Xinluzao 79 B ¥ F.80°5 Xinluzao 80 M ¥ifiti 845 Xinluzao 84 m fiftiF 615 Xinluzao 61

T Seedling stage
12

—_—
00O O —
T T T T

X Stem diameter (mm

O=NWhUa
T T T T T T T

W 100 WXS W7O WSS WIOO WSS

B EEERALE, FRSFE Wsse Wio. Was
F Woo I U SR AL 51 BE 23 i 9 23.5~28.2 26.5~
29.9. 26.3~28.8 fl127.3~32.2 cm, F# i Wss.
W10~ Wss Al Wioo FIH) 6 S 45 5 B2 EL B bt 5 61 5 A
— S BRI P> 7.8~12.5. 6.8~11.2. 11.6~14.1
7.9~12.8cm (F4) .

i AR RORE B HE 7 SR LR
Wss fl Wigo Z R AR, HWEHELEST Wss il
Wioo Rl — 75 SRV ML 1 4R S A A SR B 6 5 =
THrkti 61 5, EARRMAFITE Wsss Waow Wss Fl Wigo
M IR & 5 B LLHTRE - 61 52 0.2~1.0.
0.6~1.8. 0.4~1.9 f1 0.6~1.7 (K 4) .

23 ARIEBIESTER IR E R

B 5 5 BREE MR N R, S A T T e A R I Y
g & SRR R I VR 2 B R R I Wes Al
Wigo ZFAEE, (H Wi TEET Wss Fl Woo I
BHEFITE Wigos Wsss Wao 1 Wss 25 2 [Tt 7% 2 75 3]
N 55.5%~60.0%+ 60.8%~65.6%+ 63.2%~66.7% F

% 1% Bud stage

adjaa

1£4% #] Flowering and boll stage

aba,ab
5 b

W70 WSS WIOO WSS W70 W55
AbFE Treatment

B2 ESHRERSEHENMm

Fig.2 Effects of different deficit irrigation treatments on stem diameter

64.4%~68.9% (K5
24 AREBRLENBGRIAENERRER IR

A

t 4 v, AN SRR BN T R
(PR, SRR 5 2 B AR 2P &
o (Wio0>Wss>Wro>Wss) , HIFEREER.
SR A IE 5 VEE S R 2 AR A B RAIAR R AEY)
B BT HOEEE G N 13.8%~63.0%- 2.2%~46.9%
A1 19.0%~52.6%. Al —HEBEAL BB I B 61 5 54
YIEBOR, AR AR RS AP B HE R N T 84
5>k 80 5 > kd F 79 5 > Bk 720, 1B
VEE S A B E RO PR B E ) R R - 61 5K
17.8%~39.9%. %5 5 SRIE IR I AR ek bL sk 22
MR, E RS RETEG F 80 5 AN . 84
SR e L R BT
2.5 AEVERRACIEXT T 54 A4 IR IR AR R2 0T

b 7 BREERE N, MDA Pro. SS &K
POD #i1 SOD i& 4 2 ARG (£S5
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HIHR AL
Initial fruiting branch

height (cm)

HE AR Leaf area (cm?) HEI AR Leaf area (cm?) HEI AR Leaf area (cm?) HEI AR Leaf area (cm?)

HTE X Leaf area (cm?)

B Wig 8 Wgs B Wy B Wss

378720 Huiyuan 720
140 o 1007
L a a £
120 b b £ 80 2 abab b
100 b c a
80 d < 6ot
aa 7]
60r a,a ¢ abb 40
40t a 2
a 20
20} &
0
Bk F.795 Xinluzao 79
140 a a o 1001
a a E
120 a b g gl
100 A
80t 1 L a é 60 -
a
60F 1777 ? wb @40t
40} a
< 20t
20} &
0
Bt 7805 Xinluzao 80
140 o 100
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120 b ay S
100 | b 9:
L c
80 aaa & by %
60 a c fou
L @)
40 2
204 g
Bkt 5845 Xinluzao 84
140 o 1001
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120 S gl
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80 = 60r
wn
60 =40t
a
40 2 Ll
20 &
0 0
Bkt F615 Xinluzao 61
140 o 1001
=
120 £ 8ot
100 )
80 = e0f
wn
60 = 40t
a
40 2 Sl
20 g
0= > 0= —
HY £ 1E8e 3] REEL I H Y E2 e85
Seedling Bud Flowering and  Full boll Seedling Bud Flowering and
stage stage boll stage stage stage stage boll stage
B3 AREITHRERXTIEEMHHEFF SPAD EFT
Fig.3 Effects of different deficit irrigation levels on leaf area and SPAD values of functional leaf
) B Wy O Wgs B Wy B Wss
ab 2
L ab

18720 Bk 795 Bk F805 Bkl 845 Bkt el
Huiyuan 720 Xinluzao 79 Xinluzao 80 Xinluzao 84 Xinluzao 61
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Fig.4 Effects of different deficit irrigation levels on initial fruiting branch height and number of effective fruiting branches

1 25%~75% I 1.5IQRNFATER 1.5 scope within IQR  — H1{& Median - ¥J{H Mean ° 5% {8 Outlier

HIZET20 B 795 i .80 Bl 845 ikl el
100 Huyiyuan 720 Xinluzao 79 Xinluzao 80 Xinluzao 84 Xinluzao 61
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3 =8 807, . : : : : . . ¢ . : . T e .
52 200 | o LM OCh A A i ] W oin R o oo f dmos
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° ° o o ° . Al
= 4ol ; . EEEEY B :
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WIOO WSS W7O W55 WlOO W85 W70 W55 WIOO WSS W70 W55 WIOO WSS W70 W55 WlOO W85 W70 W55
AbFE Treatment

Es5 ARETHRERNFRERFM
Fig.5 Effects of different deficit irrigation levels on the rate of bud and boll abscission
R4 TETHRERIVORAE Y E KRR E LS00
Table 4 Effects of different deficit irrigation on biomass and root-shoot ratio at harvest stage

E @B W @ W @ R (g Rk (@ MR (@B et b

V)i iﬁy Tre&ftfen ¢ Stem Leaf Root Seed cotton Cotton hull Total biomass Root-s.hoot

(g/plant) (g/plant) (g/plant) (g/plant) (g/plant) (g/plant) ratio

=37 720 Wioo 12.5+0.4a 6.9+0.7a  4.6+0.3a 11.6+0.4a 31.6+0.3a 67.2433a 0.073bc
Huiyuan 720 Wss 10.8+0.3b 45£02b  3.7£0.3b 8.1+0.6b 30.9+1.0a 58.0+1.8b 0.068¢c
W 7.8+0.4¢ 2.6£02c  3.6+0.1b 6.7+0.5¢ 24.3+0.7b 45.0+2.2¢ 0.088a

Wiss 6.4+0.5d 1.9+0.1d  2.4%0.3c 42+0.7d 17.6+1.1¢ 32.6+2.3d 0.081ab

Wikl E 79 B Wioo 14.9+0.9a 7.5+1.0a  5.5+0.5a 15.7£0.8a 33.4+1.3a 76.9£2.2a 0.077a
Xinluzao 79 Wis 12.2+0.2b 55£12b  4.5+0.3b 13.240.3b 30.6£0.3b 66.0+1.4b 0.072a
Woo 10.4+0.6¢ 3.1+0.1c  3.7+0.3bc 10.0+0.8¢ 26.7+0.5¢ 54.0+1.3c 0.073a

Wiss 6.1+0.7d 20+04c  2.9+0.7c 6.1+0.6d 18.9+0.7d 36.1+1.3d 0.089a

kLR 80 2 Wioo 15.8+0.9a 8.1+0.4a  6.8+0.6a 15.9+1.3a 35.4+0.5a 82.140.9a 0.091ab
Xinluzao 80 Wss 12.6+0.5b 6.2+0.5b  4.8+0.6b 9.1+0.4b 32.4+0.2b 65.142.1b 0.080bc
W 12.1£0.7b 49+12b  3.7%0.1c 9.4+0.5b 30.2+0.7¢ 60.2+0.8¢ 0.066¢

Wiss 5.4+0.2¢ 3.1+0.6c  3.2+0.1c 6.1+0.2¢ 18.8+0.1d 36.7+0.5d 0.097a

WikE R 84 = Wioo 22.4+0.6a  16.1£0.8a  6.9+03a 13.0£1.9a 33.6+0.4a 92.0+3.1a 0.081b
Xinluzao 84 Wis 14.6+0.2b 8.6£02b  4.5+0.4b 8.8+0.2b 31.8+1.3b 68.2+2.0b 0.071b
Woo 12.9+0.9¢ 37+0.1c  5.8+0.5¢c 10.1£0.9b 27.7+0.3¢ 60.3+4.3¢ 0.107a

Wiss 7.6+0.5d 3.5+03c  3.4+0.5d 6.0+0.7¢ 18.5+0.3d 39.0+1.0d 0.097a

HhER 61 2 Wioo 34.9+0.5a  19.6+0.1a  9.6+0.1a 16.6+1.4a 31.140.5a 111.945.2a 0.095b
Xinluzao 61 Wss 19.2+0.7b 8.4+03b  6.8+0.8b 11.5+1.4b 29.4£0.6a 75.4+2.9b 0.099b
W 15.8+0.6¢ 45+0.6c  5.7+0.4c 8.2+0.6¢ 23.6+0.7b 57.8+1.6¢ 0.109ab

Wiss 10.0£0.9d 24+04d  4.8+03c 6.320.7¢c 17.8+1.6¢ 41.4+1.6d 0.133a

RENEFEFIRTE P<0.05 KFEFRE, FH.

Different lowercase letters indicate significant differences at P < 0.05 level, the same below.
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P atnt A AN[F) 5 SRR A I B DR AE 1R i AR KR B ™ B AR R 135

x5 AETHRERERIBRIFM
Table 5 Effects of different deficit irrigation
on physiological indicators

Ebr Index Wio Wss Wi Wss
MDA & & MDA content (nmol/g) 42.1 452 465 51.6
Pro ¥ & Pro content (ug/g) 89.9 112.1 146.9 166.1
SS & & SS content (mg/g) 33 45 52 6.0
POD i 1% POD activity (U/g) 200.0 380.0 500.0 900.0
SOD i& 1 SOD activity (U/g) 116.8 2152 2255 236.5

2.6 AREIEBAIEX =8 KR HIpE R
MR 6 AN, [R]— dh o 8] SR EE L R

Wi BT AR B BRI ™ &, B K & 1

I D BRRAT AR AT AR B R T RS, ok

BN o [F—HE A SR A T ORRE 5- 80 = T i
H84 S RIS, FRMFESE LEXR
a2 R [F R E] Waoo 77 B AR, B
I 720 5. R 79 5. ERER 80 5. Bk 84
5 RUHT B R 61 5 43 il b g R HE R N 4.7%~
48.1%- 4.4%~44.7%- 4.6%~41.9%. 5.3%~45.2%AH
6.2%~47.6%. FIREFNEILE Wioo 261 T BT Fi - 80
5 (6932.0 kg/hm?) 7RG 5 84 5 (6904.0 kg/hm?)
BE T 720 (6720.0 kg/hm?) FEREESR, £
Wss 2 1F R #r bt - 80 5 (6615.5 kg/hm?) #¢ H izt
720 (6404.5 kg/hm?) fAAERE 757, £ Woo 54T
THhE R 84 5 (5502.5 kg/hm?) Po &, £ Wss

®6 TRITHERIMBERIKE. BHATR. BRSEA~ 2RI

Table 6 Effects of different deficit irrigation on harvested plants, seed cotton per plant, number of bolls per plant and yield

LbE o RS (/hm?) Livr S eR i R [ s
Treatment Variety Harvested plants (/hm?) Seed cotton per plant (g) Number of bolls per plant Yield (kg/hm?)
Wioo Bz 720 215 340.0+18 378.0 31.6+0.3¢ 7.2£1.7 6720.0+64.8b
Bk 79 5 209 628.0+6601.5 33.4+1.3b 7.6+3.0 6765.5+138.3ab
Bkt 80 5 219 157.5+6601.5 35.4+0.5a 8.4+2.2 6932.0+98.1a
Bk 84 5 217 251.0£17 151.0 33.6+0.4b 8.0+2.5 6904.0+76.3a
Bk 61 5 213 439.5+8733.0 31.1+0.5¢ 7.1+1.5 6493.0+103.3¢
Ws Bz 720 209 628.0+13 203.0 30.9+1.0b 6.8+1.4 6404.5+19.0b
Bkt F 79 5 209 628.0+8733.0 30.6+0.3bc 7.3+2.7 6465.5+81.6ab
Hibt F 80 5 207 723.0+3301.5 32.4+0.2a 7.4+2.3 6615.5+223.1a
Bkt F 84 5 211534.5£11 434.5 31.8+1.3ab 7.7+2.3 6541.5+44.0ab
Bk 61 5 213 439.5+3300.0 29.4+0.6¢ 6.6+1.6 6093.0+42.7¢
Wro Iz 720 215 346.0+3301.5 24.3+0.7¢ 6.4+1.7 5040.5+270.8bc
Bk 79 5 203 911.5+17 466.0 26.7+0.5b 6.7+1.7 4962.5+176.6¢
Bkt 80 5 213 439.5+8733.0 30.2+0.7a 6.8+2.0 5301.5+118.0ab
Bkt 84 5 209 628.0+3301.5 27.7+0.3b 6.8+1.9 5502.5+95.6a
Bkt R 61 5 219 157.5+3301.5 23.6+0.7¢ 5.9+1.8 4660.0+£91.6d
Wss Bz 720 217 251.0£9903.0 17.6+1.1a 4.6+1.3 3489.5+152.7¢
Bkt F 79 5 207 723.0+3301.5 18.9+0.7a 5.5+1.2 3743.0+198.8b
Bk 80 5 217 251.0+5716.5 18.8+0.1a 5.1+1.9 4027.0+£90.0a
Bk 84 5 211 534.5+5716.5 18.5+0.3a 4.9+2.0 3781.5+70.9ab
Bk 61 5 215 346.0+3301.5 17.8+1.6a 43412 3400.0+132.7¢
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Fig.6 Effects of different deficit irrigation on seed cotton yield and water use efficiency
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Table 7 Effects of different deficit irrigation on photosynthetic indicators at various growth stages
oy b Py [umol/(m?-s)] G, [mol/(m?:s)]
Variety Treatment 0606 06-27 07-15 08-02 06-06 06-27 07-15 08-02
BT 720 Wi 51.1#4.0a 46.6£6.7a  32.0£2.6a  27.5+2.9a 0.48+0.06a 0.69+0.14a  0.65+0.13a  0.60+0.09a
Huiyuan 720 Wss  50.1%7.8a 42.448.7ab 28.4+4.5ab 26.1+2.4a 0.48+0.07a 0.49+0.14b  0.56£0.18a  0.59+0.18a
Wiy 529+5.0a 40.5+57b  28.6+3.7ab 25.4+3.4a 0.47+0.04a  0.42+0.15b  0.59+0.17a  0.360.12b
Wss  533z4.6a 38.6£6.4b  258+3.5b  15.7+2.5b 0.47+0.03a  0.41£021b  0.51+0.11a  0.17+0.04c
HiEE 79 & Wioo 52.1£2.0a 45.4+l11.1a 34.6+4.5a  23.5+2.8a 0.50£0.16a  0.74+0.26a  0.72£0.13a  0.55+0.06a
Xinluzao 79 Wss  53.7+4.5a 42.7+4.8a  30.5+2.1ab  24.70.6a 0.50£0.08a  0.63+0.15ab  0.71£0.20a  0.55+0.14a
Wy 524+49a 40.1:10.5a 30.4+2.5ab 16.4+4.9b 0.49+0.03a  0.53£0.25bc  0.64+0.19a  0.31%0.16b
Wss  54.6+62a 404+45a  262+28b  14.8+3.3b 0.49+0.05a 0.47+0.15¢c  0.57+024a  0.21£0.09b
HilkE 80 2 Wi 50.842.0a 51.2+52a  30.3+1.5a  25.9+1.6a 0.450.13a  0.61+0.13a  0.61£0.22a  0.43+0.07a
Xinluzao 80 Wss  5244.6a 41.9+63b  26.9+2.7ab 24.0+3.9a 0.42£0.13a  0.59+0.13a  0.56%0.14a  0.41+0.06a
Wi 54.1£3.6a 42.0+42b  26.0+33b  23.7+0.8a 0.42+0.05a  0.47+0.18b  0.54£0.10a  0.26£0.11b
Wss  51.7+6.8a 40.7+6.0b  259+1.5b  22.0+2.7a 0.41+0.07a  0.39£0.10b  0.51£0.03a  0.23+0.07b
R 84 2 Wi 53.842.6a 50.8+47a 27.7tl.la  26.7+1.6a 0.55+0.15a  0.64£0.25a  0.75+0.25a  0.60+0.17a
Xinluzao 84 Wss  54.8+52a 41.848.0b  27.4+0.8a  258+37ab  0.53x0.18a 0.60£0.18ab  0.60+0.06ab  0.59+0.16a
Wiy 532+5.0a 413+43b  27.6t12a  21.3+43bc  0.53+0.1la  0.46£0.15bc  0.59+0.13ab  0.33%0.10b
Wss 533382 41.8+6.5b  26.6t1.5a  19.0+£5.5¢ 0.51+0.08a 0.37+0.14c  0.54£0.09b  0.20+0.06b
HiEE 61 & Wioo 46.2+6.7a 46.4£8.0a  28.9£3.0a  26.2+0.1a 0.38+0.10a  0.61+0.22a  0.59+0.17a  0.54+0.14a
Xinluzao 61 Wss  46.6£7.9a 43.9+6.8ab 27.1+22a  25.51.7a 0.38£0.11a 0.56+0.13a  0.57£0.07a  0.45+0.08ab
Wy 472%75a 39.9432b  27.2+12a  25.5%2.1a 0.38£0.07a 0.48+0.20a  0.57+0.12a  0.42+0.05ab
Wss  48.0+5.0a 39.4+7.0b 27.0+37a  18.6+2.2b 0.39+0.05a  0.30£0.14b  0.45+0.12a  0.29+0.15b
o il oS Ci (umol/mmol) T [mmol/(m?-s)]
Variety ~ Treatment  06-06 06-27 07-15 08-02 06-06 06-27 07-15 08-02
HIE 720 Wioo 157.0£20.9a 279.6+6.9a  255.9+13.0a  273.0+8.8a 13.3+1.7a 17.5+2.8a 12.2+1.9a 13.1+2.0a
Huiyuan 720 Wss 151.7420.5a  214.0£23.0b 259.9+23.6a  264.1£10.9ab  14.0+1.9a 14.243.5b  11.6xl.4ab 11.7+0.8a
Wi 153.3£32.8a 186.9+203c 268.1+12.5a  247.3£16.8b  13.7+19a 14.4£1.8b  11.6tx1.7ab  9.1£1.7b
Wss  157.1£32.3a  154.9435.7d 265.9+11.4a  223.9+13.5¢c  13.542.0a 14.5424b  99+1.8b  6.2+1.3c
WiEE 792 Wi 1093+#453a 271.9410.9a 262.2+18.5b  264.4+11.2a  13.840.7a 183+2.]1a  12.2+l.1a  13.2+1.8a
Xinluzao 79 Ws 111.0£21.8a 215.2427.9b 261.1x15.5b  260.2+12.8ab  13.9+l.1a 16.6+2.3ab 12.3x1.5a  11.0£0.8a
Wy 102.5£32.7a 202.1+18.5b 285.8+5.0a  230.3+45.1ab  13.8+1.5a 15.442.0bc 11.6£1.0a 8.1+2.9b
Wss 102.8+48.6a 161.7+25.1c  277.1+12.4ab  227.3£19.1b  13.6+2.0a 14242.6c  11.0£24a  7.132.2b
W 802 Wie  107.2426.0a 247.2+31.8a 264.5+7.5ab  256.1£10.8a  13.4+1.5a 159+#2.7a  11.6+1.6a  10.1=1.0a
Xinluzao 80 Wiss 109.6+27.1a  214.7£22.9b 254.1+12.8b  236.3+8.8a 13.6+1.7a  16.0+2.1a  11.6£1.9a  10.4+0.9a
Wiy 104.5£42.7a  198.1£25.6b 273.2+12.9a  214.7+593a  13.5t13a 15.0£22a  10.6t1.4a 8.5+3.0a
Wss  105.3£29.7a 161.7426.2c 269.2+16.6ab 239.2+21.2a  13.4+1.0a 12.5+2.8b  10.3+0.8a 8.242.4a
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%:3% 7 Table 7 (continued)

el oS Ci (umol/mmol) T: [mmol/(m?s)]

Variety ~ Treatment 06-06 06-27 07-15 08-02 06-06 06-27 07-15 08-02
HilkE R 84 & Wioo 111.0£36.0a  238.2+23.6a  263.5+24.2a  277.6£16.2a 14.0£1.1a  15.2+5.0a 12.9+24a 12.3£1.5a
Xinluzao 84 Wss  116.8£29.0a  261.1£30.1a  2742+9.8a  260.0£153ab  14.6+24a 154+24a 11.4:0.7ab 11.9+12a

Wi 113.6422.9a  201.0424.1b  283.7+12.4a 2452+15.7bc  14.6+2.0a 15.1+2.6a 10.6x1.4b  9.3+1.8b
Wss  101.6£59.6a  159.1£34.5¢  276.1+15.0a  228.1+17.8¢ 14.1£2.0a  11.0£1.7b 103+1.1b  7.5+2.1b
WhER 6182 Wio  112.0£30.6a 23052282 262.9+18.5a 264.5+11.4a 13.4+1.8a 154+3.0a 12.6+1.8a 11.91.3a
Xinluzao 61 Wiss 110.0£30.1a  224.4+16.9a  252.0£8.4a  256.6+6.9a 13.6+1.4a 152+1.8a 11.7+1.3ab 10.8%1.0a
Wi 114.3+18.8a  192.0£17.3b  257.7+9.9a  248.9+18.6a 13.9+0.5a 15.1+2.4a 10.4+0.5bc  9.9+2.1a
Wss  112.7432.6a  165.5£28.0c  267.8+10.1a  243.7+32.4a 13.2£14a 12.0+14b 95t1.7c  7.2+2.1b

S KT VPD (kPa) WUE (umol/mmol)

Variety ~ Treatment (6.0 06-27 07-15 08-02 06-06 06-27 07-15 08-02
=T 720 Wioo 3.26£0.18p  2.7120.37b  2.03£0.15a 2.17+0.17c  3.76+0.40a 3.86£0.42a  2.43£0.20a 2.20+0.10b
Huiyuan 720 Wis 3.34£0.24b  2.90+£0.74b  222+0.37a 2.5240.31b  3.76x0.31a  2.45+0.51c  2.47+0.12a 2.24+0.16b

Wao 3.44£0.12b  3.09+0.49b  223+023a 2.73x031b  3.81:0.19a  2.68+0.28bc 2.57+0.21a 2.43+0.26ab
Wss 3.75£0.24a  3.60+0.69a 2.38+03la 3.50+0.14a  3.82+0.09a  2.82+029b  2.64£0.29a 2.55+0.20a
W 7982 Win 343£021b  278+037b  1.86£021a 2.18+0.18c  3.72+0.17b  3.41xl.1la  2.58+0.32a 2.17+0.12b
Xinluzao 79 Wss 3.41£023b  2.97+0.67b  1.93+0.29a 2.66£026bc  3.71x0.17b  2.26£0.52b  2.28+0.24a 2.27+0.18b
Wi 3.69+0.23a  2.92+0.60b  2.02+0.36a 3.06£0.55ab  3.78+0.13ab 2.58+024b  2.36£0.25a 2.310.07b
Wss 3.79£0.26a  3.59+0.43a  2.22+034a 3.39:031a  3.96x0.11a  2.65:025b  2.58+0.16a 2.56+0.16a
HEE 802 Wi 3.29+030c  2.79+0.42b  2.11£023a 248+0.12c  3.81x041b 428+0.53a 246£0.17a 236+02lc
Xinluzao 80 Wiss 3.29+0.29c  2.90+0.41b  2.46+025a 2.68+0.11bc  3.75:027b  2.50+0.49b  2.36+0.24a 2.49:+0.18bc
Wro 3.58£0.10b  3.08+0.44b  2.32+0.22a 3.01£038ab  4.00+0.30ab 2.54£024b  2.31£0.33a 2.64+0.22b
Wiss 4.00£0.09a  3.52+0.53a  222+040a 321+030a  4.24%0.16a 2.73+0.18b  2.48+0.10a 3.02+0.19a
FiEE 842 Wi 3.20£0.72ab 2.63:0.73¢  2.01£0.17a 238+029b  3.87+0.32b  4.54+0.55a  2.82%0.16a 2.25%0.15b
Xinluzao 84 Wss 3.01£0.40b  2.81+0.42bc 2.04+0.28a 2.36+0.35b  3.56£0.19b  3.54+1.08b  2.09+0.21b 2.15+0.19b
Wao 3.46:0.23ab 3.19+0.38ab 2.09+0.05a 2.91+024a  3.60+0.38b  2.70£0.19c  2.27+0.25b 2.30+£0.21b
Wss 3.55£0.55a  3.40+0.50a  2.10£0.07a 3.26+0.18a  4.46x0.33a  2.80:028c  2.69+0.28a 2.80+0.28a
R 612 Win 3.49+034a  2.82+0.34b  1.98+0.09b 2.46+031a  3.72+024a  3.93:0.86a  2.69+0.39a 2.38+0.26ab
Xinluzao 61 Wiss 3.56£0.27a  3.00£0.28b 227+0.15a 2.56£020a  3.59+0.43a  3.18t123b  2.38£0.20a 2.08+0.04b
Wi 3.6740.29a  3.50+0.50a 231£025a 2.86+03la  3.60+025a 2.64+020bc 2.41£0.10a 2.35+0.06ab
Wss 3.75£0.40a  3.58+0.73a  2.38+0.16a 2.88+037a  3.94x047a  2.62+023c  2.66£0.21la 2.52+0.39a
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Effects of Deficit Irrigation on Growth, Development, and Yield
Formation of Major Cotton Varieties in Shihezi Reclamation Area

Yang Jingjing'!, Wang Mingjuan?, Ning Kewei', Yu Haonan', Zhang Aihua’,

Cai Junling', Zhou Tailong', Liu Aiping?, Xie Xiaodong'
("Shihezi Academy of Agricultural Sciences, Shihezi 832000, Xinjiang, China;
2Manas County Agricultural Technology Extension Center, Manas 832200, Xinjiang, China)
Abstract To explore the effects of water regulation on growth, development, and yield formation of major
cotton varieties in Shihezi Reclamation Area, and to analyze of water requirements across growth stages, a
split-plot field experiment was conducted under the under-mulch drip irrigation system. Irrigation gradients were
arranged as main plots, and cotton varieties as subplots. Four irrigation gradients were set: normal irrigation
(control, W1go, 4200 m3/ha), mild water deficit (Wss, 3570 m3/ha), moderate water deficit (W7o, 2940 m3/ha), and
severe water deficit (Wss, 2310 m?/ha). Five cotton varieties were selected, including the control variety Xinluzao
61 and four major varieties (Huiyuan 720, Xinluzao 79, Xinluzao 80, and Xinluzao 84). Agronomic traits and
yield were measured across growth stages. The results showed that water deficit significantly shortened the
cotton growth cycle. Wss treatment reduced the period from flowering and boll stage to boll opening stage by 21
days (from 58 to 37 days), with the total growth period advancing by 7-23 days compared to Wigo. The flowering
and boll stage was identified as the critical water-sensitive phase, where functional leaf area peaked (Wioo
exceeded Wss by 34.2-52.9 cm?), and water deficit caused a 46.9% reduction in seed cotton biomass. Net
photosynthetic rate (P,) and stomatal conductance (Gs) exhibited significantly negative correlations with vapor
pressure deficit (P < 0.05). Under Wss, Py decreased by 70%, while water use efficiency improved by
5.11%-8.58% under Wss. Varieties showed marked drought tolerance divergence: Xinluzao 80 and Xinluzao 84
under Wss achieved significantly higher yields (4027.0 and 3781.5 kg/ha) than Xinluzao 61. The study
recommends prioritizing water supply during the flowering-bolling stage under drip irrigation, selecting
drought-tolerant varieties, and adopting Wss (85% of full irrigation) as the optimal threshold for balancing water
conservation and yield efficiency.

Key words Cotton; Water use efficiency; Variety; Photosynthetic parameters; Water deficit
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