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Effects of Drip Irrigation on Photosynthetic Characteristics and
Water Use Efficiency of Jujube — Cotton Intercropping System
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Abstract: The photosynthetic characteristics of jujube — cotton intercropping system under different
cropping patterns and drip irrigation modes were studied in the southern desert oasis region of Xinjiang.
The objective was to analyze the water use of cotton in intercropping system under water-saving
conditions. Totally nine treatments were carried out, which were jujube — cotton spacing of 80 cm (J —1),
100 cm (J—2) and 120 cm (J —3), the control monoculture of jujube (CK —Z) , control monoculture of
cotton (CK—M) and different irrigation quotas of G —1 (45 mm), G—2 (60 mm), G—3 (75 mm) and
G —4 (90 mm). Results showed that water demand of jujube at shoots growing stage was relatively larger
than cotton, photosynthesis and transpiration rate with lower drip irrigation quota (45 mm ) were

significantly lower than those of other four treatments, but at this stage (cotton was at bud stage), the
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moisture had less effect on photosynthesis and transpiration rate of cotton. In addition, excessive
irrigation (90 mm) also could reduce cotton photosynthetic. Changes of stomatal conductance were
similar with transpiration rate, these parameters of jujube for G —2 treatment at shoot growth stage were
significantly higher than those of other treatments, but G —1 was lower than G =2, G —3 and G —4 by
70.85% , 64.37% and 39.66% , respectively. The water demand of jujube after flowering stage was
increased. Stomatal conductance of G —4 was the highest of all the treatments. The highest stomatal
conductance of cotton was obtained in G —2 at bud stage, after flowering, the lower irrigation quota
treatments (G —1 and G —2) also had lower stomatal conductance, when it came into the later stage of
growth , stomatal conductance for each treatment was significantly decreased, compared with that at the
flowering stage and boll-forming stage, it was decreased by 14.34% , 31.83% , 54.23% , 43. 03% and
47.71% , respectively. Effects of spacing of jujube intercropping with cotton on cotton photosynthetic rate
P

flowering, but the effects of transpiration rate were throughout the whole growth period. Water use

., stomatal conductance G,, intercellular CO,concentration C; were mainly occurred after the period of
efficiency of cotton with different planting spacings was in decreasing order of CK =M, J—3, J—2 and
J—1, and that for different irrigation quotas was in decreasing order of CK-M, G—-2, G—-3, G—2 and
G —4. Water use efficiency of jujube with different planting spacings was in decreasing order of J —3,
CK—-7, )J—2and J -1, and that for different irrigation quotas was in decreasing order of G—1, G =3,
CK—-M, G—2 and G —4. It was found that photosynthetic distribution based WUE,,, at different growth
stages was not consistent with yield based WUE ;. Cotton at bud stage had a high WUE even at low
quota of irrigation, but after entering the flowering stage, WUE was closely related to irrigation quota.

WUE ,, of cotton for the whole growth period and WUE, of cotton at bud stage was significantly related,
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WUE,, of other two growth stages had no significant correlation with WUE ;.

Key words: jujube; cotton; intercropping; drip irrigation; photosynthetic; water use efficiency

515

UEAEK , B T 56 ol A 20 A 1) ) A, 21 b
AR H 859K (HR, i T e K SRR B =
Tt 22 R el R Sl A AR B T KA T L 2 A R
DA SR ™ R 28 55 280 4, R ) 8 TR P K £ AR R
SRR IE S A S R H 2 Gk Bl 0 oK
(0 2 Bk B 2 1 2 s K T T
SRS, O U T ARG KRR
RS SO TR 3% 1 R i = MBS DR, [ i =
AT BRI ICR R K, K 2 H R EBAR . A
BVEAE S —Fh S5 A S R G, REAE 4R 5 1 b A1 )
BRI BRI, E A REA B B IR M54 K
R, RS 4 5 28 52 Ff R 1) A4 AR 25 A0 A Y
SN, 5 B A B B BICR AR o AR B
AL RIS o A e Y TR R
FEA Ty A MAEBUE T RS OB, R TT
SURSET R ORAE A RIE R G, K LRV R
TORFEAL X e RE A4 M Wi, MR R 1B g 7 4%
SR, OGE AR, BA B R AR
et R T R M R R G MR T
MEZZ (It 20 3R B AN B R MU T SRR

R, [ e 2 38 B IE 2R, [E Ah 2 B TE X Oy IfT T
J& T RERAFFE S ) NARESH 25 BF 58 K/
F [ RGeS B, 55 B AE B K AR B, ) 1 R % 384
FRR AR | B 2 ek 25 & TR I LA S
FLAF B2 AN TETIELRE o XS A ok K AR T 4
B IESE K A A A A KK 4 R T
FAAE T AR 27K o34 1 = T B0 i J 0 i 2
S 10 445 AR 0T B X A 23 )R B e k. L P 2
XHE 7K 43 P03 5 T B BIF 58k £ 45 v 75 A
W TR < 151 R (B TR e M = P = o )
2T T KB MBEFE ", CHIMONYO 451" )
BIBFTE T 0 S0 0 S I R G R W
LR N i S = A I
54.65% 1 46.98% .t TAR AL IR 5 )3 3 T
T, B8R B R R AR HG O A (LR R 114 A
TR 2 00, A AR A 2 48 v HL K 23 1 2%
R g, K E N AN T AR
AR ST TR T — R W WFST, (H J& X 5 K 4k
RRRME AR R BSOS, A5
X O G B A K 23 R AT RT3
TR S5 TR R 11 AR B AR 25 o R R K 4 A
RBU, o T 3K W U A A B T R PG R



124 R A TR TR VAR A R S5 K S R 9 S 121
R R, U Mo AFFEKEE 40. 1 ~ 82,5 mm, 478

1Rt
L1 HRRER

T XA TR B R T AR AR
TR S 6 T K T B 4 (40°20747" ~
41°47'18"N 79°22'33" ~ 81°53'45"E ) , ki Hu [ij 1
31 mx44.5 m, JR KRG TET R AURNK, B A A, 2%

% 1976.6 ~2558.9 mm, ZAEF-HSIE 10. 8C
13S0 -8°C,7 A3 <R 25C, K
FH S50 5 5 544. 115 ~590. 155 J/em”, 4F H B3
2855 ~2967 h, TLFg ] 205 ~ 219 d, KIPTRL KA
Z, FEEPEESFMNE T, BRTHRIMAT, B
ZEREIR R . BRI (0 ~ 60 em £ 2
YIE) WEE 1, 2014 4EFE/K iR 66. 5 mm,

F1 LTI 60 cm T ERIBUMER
Tab.1 Physico-chemical properties of tested soil in depth of 0 ~60 cm

o . FKE, E»%]';H‘i%fl:/ Wﬂﬁﬁ%tt/ ﬁﬁ/&’ﬁﬁ% e/ E&ﬁ@éﬁﬁ%tt/ ii%(f*?ﬁﬁ‘;iltl:/
% (mg-kg™") (mg-kg™") (mg-kg™") (mg-kg™") (mg-kg™")
B Wb+ 10. 25 0.84 36. 56 24.19 35.17 0.59
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Fig.1 Layouts of jujube — cotton intercropping system under drip irrigation
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Fig.2 Photosynthetic characteristics of jujube and cotton under different drip irrigation quotas

TR 75 32, 5 H A 3 A4S [a) /AL BRAH Lb 43 5]
FEAK T 59.27% .53.68% .39.80% |, Ifii & & & /K
PG -4 WEMLT G-2.6-3(P<0.05) ,#H[FIVE
KGER T RE M AR P22 5 R 3% (P >0.05) ;
TRACINZE B A G —4 A0 PR 25 5 T oAt 3 Ak 3,
I B 5 7K B 3 e, v K E A T AR Y
75 5 RSN R 25 I 3R 110 78 Ak 58 A A K AR
SHARARL, 7K 53 JiirE S BRI TR Y ZE S R
B KL RE T BRI H R PR R 18] 2d AT AR AR
W HAH R A () A A A 2 T 23 5 0 B 2
AW (P <0.05) , MAEALHLE] G —4 AbFE 2% &
FHA 3 b3 A RRAEI )G, 250 R AL
VLB B A BUR AR AL AR F AL, DL G -3 b3
R T oAb AL 2R, AH [F] 9 7K #0F B 4E G -3 Ak
FRELH/E CK— M AbFR 5 8.09% . #8575 /K
TR IRHEK EFAL TR G — 1 ZE M It T i
WA AH IR ZK O BT [ VR AL P 22 RN B 3
(P>0.05),

SAL TR E] CO, Mk B2 Yee F A R 5K
R CO, AT sc#e e 1, SHEMOE A 1E R %)
RS , W EY R ETERESE, 18] 2¢ KB

FLAT BE A8 Ak 55 7% i T3 1 A8 A AR RL, A 5 7 A=
K9 G —2 LbFE i s T Al AL 3, AR K AL B G —
1B E T HABL I, 435 G -2.G -3 .G —4 4b3E
KT 70.85% .64.37% .39.66% ., it &K G -4
AP R B AL BRI . (HE A 5 i 5
KEBEK, RLFELL G -4 P&, [AE G -3
AEFEFIX IR CK - Z A FE2E AR B (P >0.05) .
EWARI G -2.6-3.6 -4 hHERHAEE,;
] 260 4y BT AR AETE I LA G —2 Ab PR &, T A
W— I ARHEKCE B (G — 1.6 —2) AL BN
WERFEM,GC -3 AW & T HAMMAR(P <
0.05), FEARIEHIFMISILSE R ERFK, 5
FEACIA—4 A A EE 20 B B AR T 14.34% 31.83%
54.23% 43.03% 47.71% .,

Xl 2g . 2h 43 B A] AT, L] CO, Mk BE 32 W K o
MISEIRAE N, £ B I AE BE AL R, B AR I
5, LIS TR AL G -3 AR F M CO, Mk

ZE AT AT AAS Y K AR AR AR 1K) 5
M) ZEAN [F) A= B 1 28 B AR A [) R RRALE , BT R A R
W K B ALK, HOGA 1 2 I 3 8 7 V7 98 o



124 ook BB R

2016 4

BEAGAT (45 mm) B 52 B0, 1 S0 B B B AR AE 75 10
HF 7K A3 YRR A 6 A 188 36 T 2% s ok 36 ) 5 I /)N, Fh
FARACAE R , B ) % (A1 AR 1) 52 1 17 R AR
G, HiE AW, BRAE GG 1R R 25 15 1E
PGS WK Ay 38 BB B B 32 K oy iem . IR,
A S A A —44 3 R8I ST /K 401 mT L 9 il A
45 ~75 mm, FEE HIHE K 8 B I AE 75 mm 2247
"L TV K R AR 4 A I PR G A i R R R
B R, A K BT I AE 75 mm,,
2.2 AEFEE X EAR LS R0

P 3a 43 A2 B, FlvRe o) S 0 b e & 3 R A 5
N 2% 3 Ay i 2 A T B2 348, AR P, A R B
EB AR AR BTRI SR S I K T — 2 (TA1EE 100 em) il
J=3([allE 120 em) Kb BEf) P, 2RI A B (P <
0.05) , K25 18 = R FHISC%, (A1 100 em X 2444
&R, B 3b hffe P, 765 4% W VR b B
(B 22 5 A % (P >0.05) {H245 bt CK — M 43
TIFEAR T 5. 10% 9. 71% (10. 80% , 3% W75 b ] /&
Je B FARAEAE MR R 2 A K . i AT 5
T Ak PRI B Ak B ] ) 2 S 0 /s, B R T
YEALEE, [ VEACEREIAG T -1 OB BT T 2.0 -

~ [ ori e e wekz =
2ol s o5
u 15 < o
=] — =]
E 1)
NG 10_ e
5 g 10
st #
a@ & I
e e
EaN 0 N o
SR Y
(o) 2R, o AR
18f  0OJ-1 BJ2 B]-3 WCK-M 0S¢

a

SALFEG (mmol - m2-s7)

FEMEFERT /(mmol - m 2+ 5™")

OJ-1 @J-2 @J-3 mCK-M 14r
a

G 7o e
Cag
(b) FitE, He e e
Oj-1 Bj-2 BJ-3 ECK-Z

34b3 . RS IS A2 TN

3¢ 3d HpAUR K i R A ] A 3 R A
BG4 TR 3 HPh RS R T -
2 f1 ) =3 AbE2E S AN, HAth ) £ b R R 35
25 (P <0.05) , 3 WA AR PR |) BE 6 A0 A D
TR o ARAE I AR LA RLAE

Bl 3e 31 43 Hr#5 T A s A8 L <AL 5
FERRAE R T 1 ) — 2 Ab BRI 5 KT H A )
YEALFE(P <0.05) . Hp e fE b e <AL 3
2 A FIAEL AT BE 52 e 5 A, il A [ B8 ) 348 o < FL
SR AW, ) -2 1) -3 AP RN
(P>0.05) , A A6 1635 11 LB A0 W —58 11 5 R AH
o, (HRTER G I A A S AL T B 2 41K

R HASAE R IR CO, MR BELL T -2 Abs i
FE T AR AL B N e 3 iR H T -1 fiT) -3
GUSE PR NUVE 0 v a1 ) =i ek S i e TS
i, 45 A B ] CO, e B o 720 37 18 i, 2R SR R0 4%
AEFRTC 2 2 5 K] 3g ST R WIRRAE M) CO, Mk 2
TCHH R R 2 AR 5 45 (B 1 Ak 2 ] 25 S AN
B,

FH R 43 B T A AR ] R X R R AR

OJj-1 @J-2 @J-3 BCK-Z

b ag

a &

—
%)
T

fu—y
(=4
T T

%%ﬁ%ﬂ/{mmol cm2es7)
o L Bk o ®

BRI RIS
EE
(c) AR, ZERE AR
[ OJ-1 @j-2 @j-3 BCK-M

0 0
W R BEM WAEARET AR RS W AR BEM
EHH EA=E: HEH
(d) FRAE, & A (e) BH, AL TIE () 7L, AL
~ 500 ~ 500
L OJj-1 @J-2 @J-3 mCK-Z = OJj-1 @J-2 @J-3 mCK-M
;.540()? aaaa 540()? aaa,
3 3
g g
< 300 < 300+
] ]
& 200f & 207
o) o
< 100+ < 100 -
= =
= =

0
FHAERE  EE RIUZAM
AEH
(g) %, JIR] CO MR 5

Y ORIEMRI BAM

EHW
() FHAE, MR CO MR EE

B3 AFEIFE RN ARG R

Fig.3 Photosynthetic characteristics of jujube and cotton under different planting spacings
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CHHAE P, AALFE G, MilE] COMKE C YR
FE A PR AR I LA, T 0T 228 i 3 232 14 52 ) ) 6%
FRAVET W A5 H B RO G R L 3 A
FHRCR AR FAE [E] BE £ 4% 100 em SH7FL,
2.3 ETFENTREEETH WUE 517

2 N T WA AR AL B A AR AL B CK
M HRAE 4 AR B AR A K B 7 AR 20 R R SOR,
AN A 18] PR 2% Ak S AEAE K By RBN/NRIL N
J=2J0-30-1,@RMH KRBT -2.0-3,
J=1,0 -2 F1 ] -3 AbHi2e A B 2, Ko B R
HRE/NEM N CK-MJ-3.J-2.J-1,]-2,
J =3 AbFH CK -M e %25 (P >0.05) , Ak
T R I AR Y A BE 25 8, T — 2 A B AP
FRIENEE A 100 cm D FIXHEAE S B O ST,

AN 5 7K BN AR AEFE K Bt R B /NR BN
G-4.6-3.6G-2.G-1,HHRIA/NEHN:G~
4.G-3.G-2.G-1,HFG-3 LM G—4 kb2
FAEE (P >0.05) , /K53 &L th R 2] /R B
HN:6-1.6-2 CK-M.G-3.G-4,HFG-1.G~-
2.G -3 bFFI CK - M Z5 AR, MG -1.6-2
AP B ERT G -3 AFE(P <0.05) , HIHEZR &
% JEARAL 7 5K 23 R, G — 3 A PR RN HE K &
%175 mm HiE,

A B K SHRAEA T AR, 2 3 R B, A [R]
L R) B P 45 Ak BRAS IR FE K it R BN RN T -2,

J= 1.0 -3 (H&AH R 22 K4/, P il KEI/NER
BHI-3T-2)-1,5%8E(P<0.05), Ky
FIRRCRH KBV NRIA R ) -3 CK-Z2.J-2.J-1,
J-3EFRAIN I CK - Z 2% AR E(P>0.05),
PRIt , AR A (] BE X 4R 7 B B 52 i A K, BT
WA IR A R TR MR AR, A SR A i AR s (]
SFEUEBT . A AAE EEE 120 em B K
Gy R RRCR A A5

AN[FIEE 7K 8 00 AR FE K B 1 52 e R IR
G-4.6-3.6-2.G-1,mHRI/NEIH:C -
4.G-3.G-2.G— 1, FfHR{EAHML, G -3 F1 G -4 4b
HERALE(P>0.05) , K F AR H KB
FMHM:.G-1.6-3.CK-M.G-2.G-4,G-1 -3
BRK IR R e, B 257 8K, G -3
5613 CK-Z ¥R ARE(P>0.05),
G — 4 Rb3K 53 FH 508 i AR HL 5 H A 45 b 3 2% S5
(P <0.05), BHILEEG 2% 18 5 FK o F AL
H,G —3 AhPERIE K E R 75 mm 5l o

eorie D ol vl IS I R R SR O R i ER R AT DN
TARAE, EARAIME I EE 120 em B (B 6% i 25 45 o W)
P K A3 F I AR, R AR W 2E5K 100 em DL F R
A JHE KR BN A R AR ™ 2 2 i 2 5,
TKE BT B AR ZK o RS (A T - /i BUIR,
ST 75 mm 1 E K E BUE BT AR BIE RS0
(1) 022 5T HE o

F2 AEVEREFEK. ERKSFIARE

Tab.2 Water consumption, yield and water use efficiency of different cotton treatments

e AR EH/ W2 B/ AR E]FE/ HAFEFEK i gV v KGRI WUE 00/
mm mm cm E;¢/mm (kg-hm -2 ) (kg-hm “2emm ! )
J-1 75 900 80 439 2959.57 +133.20" 6.74"
J-2 75 900 100 462 3541.56 +181.53* 7. 66"
J-3 75 900 120 451 3522.01 £266.41*° 7.80%
G—1 45 540 95 278 2373.84 +87.20°¢ 8. 54
G-2 60 720 95 353 2962.88 +118.71" 8. 38"
G-3 75 900 95 480 3 698. 88 £94. 05" 7.70*
G—-4 90 1 080 95 574 3 836.36 +87.20" 6. 69"
CK-M 75 900 890 7186.71 +612.09 8.07°
R3I AEVEBEEREK FERKSTARLE
Tab.3 Water consumption, yield and water use efficiency of different jujube treatments
Wk MEEES TR AWK AT, KIPRUIRCE WUE ./
e mm mm cm Epg/mm (kg-hm?) (kg-hm 2 -mm™!)
J-1 75 900 80 589 4862.42 +157.33°¢ 8.26°
-2 75 900 100 592 5741.38 £181.26" 9.70"
J-3 75 900 120 585 6822.71 £171.45° 11.67%
G—-1 45 540 95 389 4319.25 +155.17° 11.11*
G-2 60 720 95 477 4 871.88 +£118. 56b° 10. 22"
G-3 75 900 95 626 6698.91 +197. 33 10. 70
G—4 90 1080 95 788 6 828. 15 +187.02° 8. 66°
CK-Z 75 900 862 8903. 84 £212.19 10. 33"
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2.4 ETHESEMETRAEEEH WUE 5347
A SRR ZE I SR A AR B K
SYFIFRCRINGR 4 BN, 38 4 AT AS R AR A AR
(] 45 (B VR AL BT 3 WUE ,, th KRB/ T —1,CK —
MJ-20-3, B W—8W k.0 -10-2-3,
CK-M,HJ-1RfJ-2iHERAEEP>
0.05) % fEHINT-1J-2 CK-MJ-3 HxER
AEE(P>0.05) Z5 I, (6] 4E Ak i (] 20 F e (]
PR N AE K 73 R AR B | 3 5 B T 7 1 AR
K WUE SN —3, W] Re- S H AR P AR B2 A G,
Tt (] FEB VAR AT AR FE By , ) S BGE IE HRAIR
VK SRR AE K 43 R SR ) g i) el R 31 /N
BB CK-M.G-4.G-3.6-2.G—1,[EfEk
] Bt O K 1 G 22 TG kN, 2 G —2.G = 3,
G4 MbHzER AR E (P >0.05); &L H—4 1
G-26-36-1CK-M.G-1,{HG-3fG-2
WS AR E ;R G-3.CK-M.G-1.6-2,
G-4,G-2MG-4bHERAEE(P>0.05),
IR A B IR AT WA, RO 2R SR A K R R
WEAB SN WUE,, A&k A5 WUE,, 5

HEACGEB YIS DOK o FIH A 2 18, 3 R
FAARHE K £ 45 ~ 60 mm , AL A J5 >R F R 7K 6 75 ~
90 mm A, X FXF GG FEER 4B 4 R — 3

AN [ A A A ) R S A A B WUE,, W
25, Hh A K B KE/N T -2 .CK - Z Al
J=1.J -3 HEERS 3 AL A5 SR 2 22 55 3
AN (P >0.05) 3= B B B FloA o] B % WUE,,
REM N BRAE I B R BN R T =30 -1.0 -2,
CK-Z,J-1f1]-2bHEFAEREP>0.05) ,H
B 2T J -3 B (P <0.05) , BLHH e i Be e
[i) (5 X A ) WUE A8 535 5 . R A ) B i ok
LA R P IER (H R AR Y R o 75 s
WAHRIE I, 5 80K 3 R BAR, RS K
MHAREI/NK:CK-ZJ-3J-2J0-1,J-3FfJ-2
PR AN B (P >0.05) (HI B EK T CK - Z,
BT AT OCHAE TSI, I AR R R R
Y 110 22 1P 3 i T B, B AR G K 43 ) AR R 4
e, EZK 23 R BCR 5 AR AR et A — 2 g .

A AE A A KB WUE,, th R BN
J:6-4 CK-Z .G-3 .62 .G-1,H}pG-1.6-2,

x4 ETAGHENRENTRETHER WUE,

Tab.4 Photosynthetic distribution based WUE,, of cotton at different growth stages

) AL B
P/ T/ WUE,,/ P/ T/ WUE,,/ P/ T/ WUE,,/
pagitl
(‘pmol - ('mmol (‘pmol + (pmol + (' mmol - (pmol + (pmol + ('mmol - (pmol +
m2.s71) m 25y mmol™')  mZestl) m 2571y mmol™')  mZes7l) m2-571)  mmol ')
J-1 23.47 £0.10 9.48 £0.19 2.48* 21.04 £0.03 11.55+0.44 1.82° 14.68 £2.71 9.48 £0.19 1.55¢
J-2 22.33£0.45 10.89 +£0.12 2.05" 23.86 £1.82 13.37 £0. 64 1.79* 15.72 £2.68 10.89 +0. 11 1. 45*
J-3 22.06 £1.84 12.03 £0.54 1. 84°¢ 25.12+£1.33 15.56 £0. 19 1.61" 17.08 £2.71 12.03 +0. 54 1.41*¢
G-1 20.83 £2.14 11.87 £0. 14 1.75¢ 25.28 £1.53 16.41 £1.01 1.55% 15.78 £1.25 11.87 +0. 14 1.33"
G-2 22.58 £1.03 12.25+0.70 1.85" 19.25£0.16 11.60 £0. 57 1. 66 12.51 £0.89 12.25+0.70 1.03°¢
G-3 21.17 £4.43 11.37 £0.25 1.86" 24.53 £0.87 14.93 +£0.79 1. 64% 21.20£1.61 11.37 £0.25 1.87*
G-4 27.54 £2.71 13.27£0.90  2.07* 17.94 £0.52  12.80 1. 89 1. 43¢ 13.05 £0.09 13.27 £0.90 0.99¢
CK-M 24.73 £0.21 11.74 £0. 16 2.11° 20.00 £0.77 13.72+0.15 1. 46" 17.19 £0.21 11.74 £0.21 1. 46"
x5 EBETAEHEMERAIEEEMNER WUE,,
Tab.5 Photosynthetic distribution based WUE,, of jujube at different growth stages
B K BEAE RN R
P,/ T./ WUE,/ P,/ T./ WUE,/ P,/ T./ WUE,/
Qb3
( pmol - (‘mmol ( pmol - ( pmol - ('mmol - ( pumol - ( pmol - ('mmol - ( pmol -
m2es1) m2es)  mmol™')  mZes™!) m2es)  mmol™')  mZes™!) m2s")  mmol ')
J-1 13.62+2.86 6.51+0.77 2.09% 13.43 £0.13  7.30 +£0.09 1. 84> 10.35 £3.50 6.51 +£0.77 1.59¢
J-2 17.52£0.29 7.79 £0.22 2.25*% 15.88 £0.38 9.20 +0.96 1.73% 15.93£0.36  7.79 £0.22 2.04°
J-3 17.75£0.18 9.23 £0.63 1.92" 19.91 £0.91 10.26 £0.23 1.94% 17.72 £3.50 8.56 £1.40 2.07"
G-1 7.06 £2.83  3.58+1.23 1.97" 11.84 £2.31 7.83 +£0.03 1.51% 10.65 £3.44 3.58 +1.23 2.97°
G-2 17.59 £2.00 8.80 £0.99 2.00" 14.94 £0.94 8.86 +£0.75 1. 68 9.83+1.81 8.80+0.99 1.12¢
G-3 15.30£2.90 7.74 £0.73 1.98" 14.23 £0.13  9.71 £0.60 1. 46° 14.84 £0.68 7.74 +0.73 1.92°
G-4 13.34£1.22  5.95+0.96 2.247 13.85+0.46 10.26 +1.11 1.35¢ 15.28 £0.90 5.95 +£0.96 2.57%
CK-7 15.75+1.20 7.55+0.33 2.09% 12.55 +1.61 10.59 £0.05 1.19¢ 18.45£0.69 7.55+0.33 2,44
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G- 3 MMERARE(P>0.05), M REKT G -4 4k
H YA TR A B, T Bt AR, B
KDL HEASEWIR A AL B WUE,, Y947 e IK,
HIREVNA:G-2.6-1.6-3.G -4 CK - Z B4/
AEHRE]2E AN (P >0.05) o SR KM WUE,, i
KE/NK.G-1.6-4CK-Z.G-3.G-2,G—1 it
() WUE, i S B2 H 2 R IR 1y, R A
WAL T K IR, S g i . 1 G — 3 Ak
B2 R WUE,, 157, P EMA b, A 42tk
FWIATIRA G - 3 AbPEAHE K E R, BRI 7S5 mm,,
2.5 Rk P AMEEXR TS

BB RIIEYI R T R R 5K o
FHSR  AEUR R T 6 4 AR S e L — i Bl

—HE TR T YRR DL, W 2R RE 1 2 e — 4
FI WUE,, fl WUE 2. 25 ARG, U AT LUF] X —
MR = AR T IR WUE,, , 3173 B R 2 5
Fri TR AR A WUE,, 5 eAE
W WUE o /SRR, 0 3 64T T AR 4, 7
Pré R 6., RWAMAETEW WUE,, 5 WUE,;, R
ERBR H0.66,P =0.03 <0.05 i3] 7 2 FK
-, R, AR AESE K 0 R IR WUE ,, 5 42 T
KPR FARR WUE 00 W E MK, RS HILE 6.
(EX AR AE AL — 32 I RN B8 5 SUTAR S 0 R W e
ZH0CM0.05 F10.04,P {H M 0.91 F10.93, ¥ KF
0. 05, RUPEAE W — WML 5 1) WUE,, 5 WUE ;.
TR FERRAM:

®6 ETIRIEFTEMN WUE, SAREBME WUE, LIEHEXTH

Tab.6 Linear correlation analysis of yield based WUE ;. and WUE,, at different reproductive stages for cotton

- _— : EEIE 24 ‘ SR _

R? FA{E PE A E R BRI

WUE ;00— ] WUE,, 2363 0. 66 9.78 0.03 20 -2.37 12.34
WUE j;0q—BEAEIA—F0 3 WUE,, 2 0.05 0.01 0.91 20 -0.28 8. 11
WUE ;0082 J5 10 WUE, 2Rk 0. 04 0.01 0.93 20 -0.09 7.77

3 hg

3.1 AEEAKSEN EEEERIS SRR
TR G2 5% WA AR O A A Y DR, AR
1941 4F SCHNEIDER 2™ 5 5% & BUK 43 75 G fig
HOERM R LA H R T, [ K208 e A5 I A
WZERE R, Bk 208 S8 AL S RN, S ALFE )
AR, L IR] CO, e B B AR o el Ly 250 A 5
T K 43 By 36 5 T S 0 40 B SR 0 125 S A R AIG
70.16% ~ 74.81% , H J¢ £ & & K 63.48% ~
69.96% . {HIEXSERF5T X R K2 R fEREY)
PR R G K S X HE Y G B 2R S8 i 2 F o fif
GG , BRI Xof (] VE JA (406 A R
F1 T RS, (B AE AABE 25 AR B — , ELR AT
A E IR 5y, TS ) AE B A N TV VE 9 16 7K 43 52 4
KA A, KA FEAEA [ B 2R B I 170
BRI E 0T, FE— B R L ReE o Ak
HRAR AL AR AR AR AE B N K e e R o
3.2 AEFEE R EE R A S R
TGO ) B R 52 ) ) 4 27 [ 4 30 B 3%
MR W [V 1 0 06 & VR AT, SU 26 WF 58 % 31
PRz s 1 K (e 7 e =R = R 5 (e e 9 1§
38.3% , 75N RIRAK 47% , KL FEERR K 55. 4%
FFIN Ry T A BF 3 35T R R ) A R A A
BeZ o AFT IR BT AS [ () £ R o) B, F 9 45

SRWIBEE FOAE R BE A3 0, e AR (P,) 515
HAR(T,) SALFEE(G) WARN M, X 5 iRt
FREEW—E (AP B, 7 5 20 Ak 5 HA Ao [|]
BERATNE] 120 em DL 5 100 em AL 22 R E A T
A B SRR (] BT 2% s o R A R ]
MXPDEEHEF(P,) EBHER(T,) ALFE(G,)
{14 552 M DU 6 e 7 AR LA
3.3 [EETEEX RS T AREL N

IK I3 R R 3 (WUE ) J2 B A 4[] A6 5 P 1)
FEESHHA 3 MBI = RIEY K H B
WUE {4 8ikk WUE FIMH- | WUE™ | ABFSE e H
KHFEA WUE Fint i REER) WUE 75T, 3543
B T B WA OCHE . AR 2238 X R R s 7 R
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(] ) WA AR AR 5 S8 sy, AE SRR T B
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(L) B A R AR K B B AE R, HO &
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