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Experimental analysis of annual water requirements change of
cotton by drip irrigation under film

ZHAI Chao'*?, ZHOU He-ping'?, XIE Fu-ming'-?, ZHAO Jian'">
(1. The Xinjiang Uygur Autonomous Region water resources management station , Urumgi , Xinjiang 830000, China ;
2. Xinjiang Irrigation Centre, Urumgi, Xinjiang 830000, China)

Abstract: In order to explore the changes of annual water requirements, water productivity, crop coefficient, growth
dynamic of cotton by drip irrigation under film in southern margin of the Zhungaer Basin, Xinjiang, continuously carried
out 3 years experiment, to research and analyze the rule of cotton water consumption and its response to meteorological
factors. The results showed that: The total water consumption in cotton growing period was increased with increasing of
irrigation quantity, the water consumption differences was significant for each treatment (T1, T2, T3 and T4 were 300,
375, 450 m®+hm~? and 525 m®+hm ™2, respectively), the water consumption was between 343 ~ 625 mm. Among the
meteorological factors of different years, the temperature has the greatest impact on the cotton water requirements in grow-
ing period. The ginned cotton yield with the irrigation quantity in whole growing period assumed quadratic parabola rela-
tion. The WUE was decreased with increase of irrigation amount, its value range in 0.65 ~ 0.34 kg*m~>. The size of
crop coefficient was expressed as lowering ~ boll opening > budding > flowering > boll opening ~ receiving flowers >
seedling ~ squaring > seeding ~ seedling emergence. The crop coefficients in whole growth period were appeared a single
peak change and peak value was appeared in flowering ~ boll opening stage. In growth period of cotton, the plant height,
leaf area index and chlorophyll, the whole trend was increase at first, and then decrease, ultimately remained smooth and
steady. Under different treatments, the plant height and leaf area index was proportional to irrigation amount, increased
with the increase of irrigations water. The peak value of plant height and leaf area index was appeared in the blossing and
boll-forming stage and the peak value of the chlorophyll was appeared in the bud stage.
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BT ik VR A A i e J L, B R A T R A
PR BT S E T U 2002 4F 12 U7 hm? §K
) 2012 4214 200 3 hm? , 7 954 7L FRAE AU 2002
4F 94 77 hm® BEINF] 2012 4E11) 164.67 J7 hm? . HENE
IR SR % X b g XA AL B Z =X, o 4 A
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50 4F 3R B T Rk 2 100 4E1Y 2 /512 EAETEL
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VEVIT K ARG BRI DL R AR K AR
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TR FAOS6 — PM ¥ 1155 A 1 R 75 7K
SR, BT B AL RS TV 5 K AR A 9 R 4 4R vh
E 2000 4E 22471417 S 15 4R ] R G IR L R AR
ARAY, AT A G 55T 35 VR A A S (] A B [ 575 7K R
AR 56 A BE 48 A SR AE IR 5T 4 0. AR S
2013—2015 BRI, ML R SR
Wy K NEY e A AR SR , RS HEE IR 4
MR XA AL AE B IR T K A8 b E R R
i PR 28 R , (R 7™ i K o 2E 7 38 AR B AIE
SVEKE DG ZR N DX A B R K B R K
O3 FI AR UL BRI AR
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1.1 REXER
AIFFE DX AL 50 e O G 0, b Ak B

TEWIEE 13 PR (87°18E,44°01'N) , SE- 174K 600 m.
AL T R LA AR AR IR 2% 8 R 1L b
Sk T A, AR ROK 181.7 mm AFEZEK 1 739.1
mm, H B4 7.8 h, ¥R 13.1°C, =0°C R
3 834.3°CLL L, J@ A T R, BF9E X
KR 2.5 ~ 4.5 m, BEE A2 A HE U O h—5
H8,0~120 em )2 HIFETAE 1.46~1.65 grem ™2,
HHEZ 1.50~1.60 g*em™3,0 ~ 120 em + )2 H )35
KE(T+H)18.8% ~23.9% , #H1F 2 20. 1% ~
23.4% ; MRS F K LIE 3~ 4 oo L1 F K
STIEEIBUK ,, TR /NT 0.2% , o ik #FE
JZIEAVR 1.59% , I8 T7 )8 1 K-, LA
A90.84 mg'kg”,ﬁ%{@i 41.63 mg'kg_l,ﬁ%l%qa
421.2 mg- kg™ ' BEFEIXEEA 2 24T JER G By FT A

BTkt , Hod 1 A5 A L8Ok R R H
BISRAE 35 A [ RS B TR 8 A Bk it
WG RE  1h AL 604 m?, 4 41 I 35 1T AL 301. 54 m?
(£32.25 m, 5§ 9.35 m) , I ER AL H/N X 24 A4, DAJER
AL, P43 AR 12 A (K x 96,3.333 mx 2 m,
AL 6.67 m?) ik Ab BN, 2 g BT AL 3T 48 4~k
B AL BN
1.2 Rt

P A oy Y Z FOE Y T10. T 2013 4F 4
H24 HEEFP,9 H 26 HI#k;2014 4 4 H 29 HHE
B9 H 18 HlligR . 2015 4 4 H 22 H¥EF,9 H 18
HOSOER ; 4 FECY b oAy XA B, — RS A8 DU AT, B
B 125 cm, BREE 10 em FTHE 12 emo R FH 2 7 %
LI Sk R 20 em, BT SRR 2.4 % 1077 m’ -
h b, KA I HE K B AR B MR B
T B IR A4 2 Ay R R4S B =X, HE K R R
10 d —WR, EHAE T 5 d—IK,2013 459K 11 1K,
20142015 4F3EK 12 YKo 356 BT 4% CHE It X 36
) (SL13 = 2004) , 2R FHVE K 5 4 o I R R, 1B
EFYRE 4 DB BE 3IR(E ).
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Table 1 The design scheme of the irrigation experiment

Ghst . WK EH/ (m*-hm~?)
Treatment Test irrigation quota
T 300
2 375
T3 450
T4 525

1.3 MEMBS5AZE
1.3.1 XAz KA TRIME K553 7E
FERPAT ORJE K AT, FEK G 20 em 43 Z5E 0
~120 em H3EF KR, FEIK B4 BE K P A 5
e,
ET =P+ W+ K-C-AS (1)
A, P A SEH R (mm) s WM EE KR (mm) 5 K
JHL R KA (mm) 5 € N IRJZ B & (mm) 5 AS
g A K AL (mm) o 3R XA A T T 3 A
BiFid2c4, P = K = 0, [RIA il T2, B Tik
JZ IRV, 2B R C T DL AN T i
() TRIER:
ET = W - AS (2)
AR SCA R T A 58 R P 26 AR O  HE OR
JRHMERE A R KR 3 A i 1820
. {P(4.17—0.2P) P < 8.3 mm

4.17 : (3)
4.17 +0.1P,

P = 8.3 mm
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K, P, HAEBFEKE (mm - d7')5 P O EREKE
(mm -+ d™"),

1.3.2 tHhz2&68FHF  EMRE(K) ZITEAE
YIms K E SR, Ho b3 nT s AR Y 7%
R (ET) SRR BN S B Y2515 5 (ETy) 11
FLlEFRR

K, = (ET)/(ET,) (4)
1.3.3 KoM ARKEGTE  KOFHZCEITE
A e

WUE = Y,/ET, (5)

K, WUE JpK 3 FIFHECE (kg - m™) 5 Y, N B ™
it (kg « hm™) ;5 ET, AR F WIH 5L PRAFEZK & (mm) o
1.3.4 FEM5EA  MAEREG 4T HE R
BT, AR A H /N X EE 5 A TN 1 m? X
BRI WE 2 ~ 3 K, IE I/ NELAE LR

1.3.5 AFHFHBRBERHMELE RHERN
AR T WIS AR, R SPAD - 502Plus fE 455X
45 284S0 5 I & 2 A X EL, SR A Excel 2007 F01
SPSS 19.0 #4347 B s AL 353 #r o

2SR50

2.1 BRTHEREEFTREKNE

H % 2 A [R5 b FRA A8 A B AR K 43 Fr ]
AT, SRR 7K S i K 1G0T S K, AR T4
AEFRLE T3 T2 1 T1 ALFR 535115 15.04% ~ 13.00% .
28.52% ~ 27.24% 1 43.27% ~ 37.40% , T3 AL H L
T2 A T1 4350 55 17.48% ~ 14.36% F1 34. 14% ~
26.32% , T2 AL PR T1 1 20.64% ~ 13.96% .

FRAEAE B I N AE K B2 Pl o /K & 5 i K, 78
W~ B B ~ R T ~ R B2 R W
o W~ BB BB AE A T4 A AR K S LE T3,
T2 F1 T1 AL FE 23 575 25.07% ~ 9.95% .34.61% ~
32.22% M1 56.38% ~41.07% ,T3 AbBREL T2 A1 T1 4b
F 5 27.39% ~ 10.76% F141.79% ~ 28.53%,
T2 AEFE G T1 AL PR 34.77% ~ 9.88% ., 7% ~ JF
TEBY B S -0 T4 AL BAE /K & L T3 T2 F1 T1 Ab 33
SE 11.15% ~ 11. 12% . 26. 73% ~ 20. 57%
42.80% ~34.09% ,T3 AL PR T2 F1 T1 A0 FRA4> 51 55
17.53% ~10.70% F11 35.64% ~ 25.89% , T2 4L FH 1,
T1AbFR Y 22.89% ~ 12.03% . JFAE ~ ih 25 Be &%
ARy T4 ALFRBY BCFE K BEEE T3 T2 A1 T1 ARER S50 5
14.55% ~14.50% .30.39% ~ 25.19% F1 44.74% ~
32.84% ,T3 AbBHLEL T2 F1 T1 AL 43 55 18.53% ~
12.50% 11 35.33% ~ 21.44% , T2 KPR LY T1 4k 34 i
20.62% ~10.22% .

A HA: TN FE K BB LR - D ~
P I BRE KRRl 1.70% ~3.68% , 1 ~ 35
MrBt ol 13.22% ~ 31.38%, 75 ~ JFAEBY B Ny
18.84% ~ 32.47%, ¥ 46 ~ nk 22 By Bt ik i K AE
25.26% ~ 34.60% , 28 ~ WALRY BE A 14.56% ~
22.17% o AEIRHFERD ~ v B B A K ok B dse /N Ry
0.86~1.88 mm-d™"; i #j ~ BT B B AE KB B 2hy
1.04~3.25 mm-d~ ", BUFF ~ ALY BOOR T, A
A A HE %, FE/K SR EE R 3.59 ~ 6.37 mm-d ™", JF4E
~ BB B IR A B A KRR RE K i
RN 2.51~6.86 mm-d™ ', it 22 ~ WCAERY B, M AR
W 32 i A 2, FE K SR R R 1.87 ~ 4.69 mm-
d1, R E IR AR 8Y H AR KR AR AL I 3. 05
~3.55 mm+d~ ',

VL b, AR A B B ERE /K I Bl R K o
8T RO RN Rl FRAE Y ~ BT B ~ T
16 JFAE ~ 2 BefE K i 22 5 0 3, X2 th TR
WAL T SRR A2 5, HAEFFIE ~ 22y
BN R Ak PR T 2 S5 g A, 106 B 3K — Fof A A A6 X
KAy R IR
2.2 SREETUME

H2 3 AL SRR HEFRE T A AR
IR PR SFF RH X 8 B 2 ARG K 3, 2015 4FF- 3
TR LU RTPIAE R 7.3% ~17.0% , A3 MM 2 2.5%
~22.8% , KFHHESTE 1.57% ~ 12.1% ,AHRHE R 55
15.0% ~23.5% o V-4t 13 1 FF A Sk ) 0 i e R
FEINE ~ TEAEBBL, 7 485 R T R X 00 3 11 e i
e 2 ~ BB B, KU 9 0 (i HH B AR 4% A ~
HiBT B
2.3 SZAEMBEETHEKENTM

oA ARG RO AR AR T K B R A, SR
Pearson FHI&20Hrids , Xt 2013—2015 =R L EE 54
AT TR T, R 4 50/ EH A
WARERSEEF YT KENHEERAR, K
PHAR S XGEAEREFP ~ i 22 ~ IR B S K
IR IEAHDEER MR EE R ~ WE B S
KR AR, BRI AR ~ JHAE TFE ~ b 2
BBt 5/ K B IR A, M PR (P <0.05),
1 T A FEAE I T 0, A R T DR R R A
RRAVFE T K A EEREE R, R
LB WA IR TR E R ST
TR Z RO 2, L rb - 2500 B 1 8 1 6] L5 1) f
g etk mE AR A P R B AE] 0,74,
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0.56~1.08 Z [a] 251k, £ 4= & B BeVE 9 R A 4k
R ~ B EY 2 %00.23 ~0.50, i ~ B

Z500.78 ~ 1.33, 746 ~ HE ZFr BeAE Y R BHE 0.72
~1.64, 28 ~ WAL BAEY 250 0.62 ~ 1,19, Z5H
SRR, AR RVEY R BOUTAE ~ iR Bk, H
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Table 2 The water consumption rule of cotton for each treatment in 2013—2015

{6 1.13, 3% Fh ~ 1) R 2w Iy, HE M0 31,

AP ~ il i ~ B W ~ IT4E FFAE ~ it 22 2R~ iiE
Seeding ~ seedling emergence Seedling ~ squaring Budding ~ flowering Flowering ~ boll opening Boll ~ receiving flowers
EXH
b L FE L HE L FE = v = vi
e B oerm I ek mkm R ek omkm R ex omkm EE sex mem TE wex wm
Year reat- Water e R Water ,\ - A Water e TRE Water e FEEL Water N FEEL Growth
ment Water Water Water A Water A Water X
consum- . Water  consum- . Jater  consum- . Water  consum- . Water  consum- . Water period
. consumption . consumption . consumption . consumption . consumption
ption . modulus plion ity modulus ption it modulus ption ity modulus pion it modulus
/mm Y /%  /mm /% /mm Yo /% /um Yo% am Y g
/( «d-1 /(mmed-1) /(mmed=1) /(mmed=1) /(mmed=1)
T1 9.19a 1.53a  2.68a 100.19d 1.89d 29.2a 64.66c 3.59¢ 18.84a 93.01d 2.51d 27.1a 76.09b 2.53b 22.17a 343.14d
T2 10.0la 1.67a 2.5la 116.6c 2.20c 29.23a 83.85b 4.66b 21.02a 103.6¢cd 2.8cd 25.97a 84.77b 2.83b 21.25a 398.83c
2013
T3 9.77a 1.63a  2.1b  140.18b 2.64b 30.la 100.47ab 5.58ab 21.57a 118.4b 3.20b 25.42a 96.88b 3.23b 20.8a 465.7b
T4 11.3a 1.88a 2.06b 172.03a 3.25a 31.38a 113.04a 6.28a 20.62a 138.48a 3.74a 25.26a 113.3a 3.78a 20.66a 548.15a
T1 13.2a 1.65a 3.68a 82.00b 1.86b 22.84a 97.74c 3.9lc 27.22a 113.79d 3.79d 31.69b 52.29b 1.87b 14.56a 359.02d
T2 13.76a 1.72a  3.19b  90.99b 2.07b 21.07a 117.78b 4.71b 27.27a 143.35¢ 4.78¢ 33.19a 66.0l1b 2.36b 15.28a 431.89%¢
2014
T3 13.79a 1.72a  2.64c 125.3ab 2.85ab 23.94a 131.8ab 5.28ab 25.2b 175.96b 5.87b 33.62a 76.45h 2.73b 14.6la 523.4b
T4 10.22a 1.28a 1.7d 139.15a 3.16a 23.13a 148.29a 5.93a 24.65b 205.92a 6.86a 34.23a 98.03a 3.50a 16.29a 601.6la
Tl 6.93a  0.86a 1.95b 46.86c 1.04c 13.22b 115.12d 4.11d 32.47a 119.47d 3.51d 33.7a 66.07c 2.87c 18.63a 354.45d
T2 8.04a 1.00a 1.8b  71.84b  1.59b 16.08a 130.86c 4.66c 29.29b 150.51c 4.42¢ 33.69a 85.39b 3.71b 19.1la 446.64c
2015
T3 9.86a 1.23a  1.83b 80.5ab 1.78ab 14.95b 158.68b 5.66b 29.48b 184.75h 5.43b 34.32a 104.4a 4.50a 19.39a 538.19b
T4 14.55a 1.8la 2.32a 107.44a 2.38a 17.19a 178.59a 6.37a 28.58b 216.2l1a 6.35a 34.6a 108.02a 4.69a 17.28a 624.8la
TE ARV NE SRR3R Al — IR [ A B2 7 .3 (P <0.05) 0 R IAlo
Note: Different lowercase letters indicate significant difference among different treatments in the same stage. The same as below.
®3 2032015 FREFARDETHRSZERZM
Table 3 Changes of meteorological factors in different growth stages of cotton during 2013—2015
TR AR/ C A/ (mes™) A BB R /mm KBS /(MJ-m™?) AHXS PR/ %
<R Average temperature Wind speed Effective rainfall Solar radiation Relative humidity
Growth stage
2013 2014 2015 2013 2014 2015 2013 2014 2015 2013 2014 2015 2013 2014 2015
FoR ~
Seeding
. 11.1 12.4 16.2 1.35 1.50 1.50 3.0 4.0 0.0 242.6 200.8 251.2 45.4 50.5 47.6
~ seedling
emergence
Hit ~ B
Seedling ~ 17.6  19.6  20.6 0.3 1.3 0.4 23.0 26.0 22.0 252.5 230.2 224.8 42.0 39.4 534
squaring
WA ~ e
Budding ~ 23.0 25.6 28.8 0.8 0.9 0.5 6.0 7.0 6.0 261.7 222.5 272.4 399 4.4 548
flowering
THAE ~ nh 2
Floweri
CoLs 2S5 2.0 278 09 10 03 5.0 6.0 280 2106 203.5 29.5 43.2 48.0 544
~ bol
opening
2R~ iR
Boll ~
o 21.0 23.4 21.0 1.0 0.7 0.5 24.0 34.0 23.0 180.0 167.8 183.0 47.0 48.0 60.5
receiving
flowers
LHEF W
Growth 19.0 21.2 22.9 0.9 1.0 0.6 61.0 77.0 79.0 229.5 205.0 233.2 41.4 46.0 54.1

period
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Table 4 Correlation coefficient of irrigation requirements and meteorological factors in different growth stages of cotton

ARV TT B BEE B 7K

KR EZE Meteorological factor

Irrigation requirement R T K B 5 AN YR Mk
at different stage Effective Solar radiation Relative Average Wind speed
rainfall/mm /(MJ-m~2) humidity/ % temperature/ °C /(m+s™ 1)
A ~ 1 Seeding ~ seedling emergence -0.965 0.999" -0.637 0.734 0.832"
i~ s Seedling ~ squaring -0.924 0.798 -0.929" 0.194 0.084
HFE ~ FFAE Budding ~ flowering 0.522 0.117 -0.412 0.999* 0.040
FFAE ~ 28 Flowering ~ boll opening 0.289 —-0.686 -0.407 0.688" 0.479
2~ AL Boll ~ receiving flowers -0.522 0.990" 0.758 -0.29 0.625
e 0,05 K OB F S E A, Note: Significant correlation at the P < 0.05 level (bilateral) .
RS 20132015 ERFRBEH TRIESETNREDRY
Table 5 Crop coefficient of cotton in each growth stage under different treatment during 2013—2015
HF W Growth period
FENN NN
R T T R L L L
Year Treatment Seeding ~ seedling Seedling ~ Budding ~ Flowering ~ boll Boll ~ receiving Growth
emergence squaring flowering opening flowers period
T1 0.25a 0.36¢ 0.80¢ 0.78d 0.63b 0.56d
013 T2 0.29a 0.42¢ 0.93b 1.02¢ 0.70b 0.67¢
T3 0.29a 0.54b 1.12b 1.13b 0.96a 0.81b
T4 0.35a 0.64a 1.26a 1.52a 1.16a 0.99a
Tl 0.32a 0.45d 0.78¢ 0.91d 0.62¢ 0.64d
2014 T2 0.33a 0.50¢ 0.94b 1.14¢ 0.79b 0.77¢
T3 0.33a 0.68b 1.05b 1.40b 0.91a 0.94b
T4 0.25a 0.76a 1.18a 1.64a 1.17a 1.08a
Tl 0.23b 0.25¢ 0.86¢ 0.72d 0.72¢ 0.59d
" V) 0.27b 0.39h 0.98b 0.91¢ 0.93b 0.74c
15
T3 0.34b 0.44b 1.18b 1.12b 1.14a 0.89b
T4 0.50a 0.5% 1.33a 1.31a 1.19a 1.04a

B 1 AT AR B AN EY) RECR s E R
[ A7 17 AL HH B AN [] , 2013 . 2014 406 (F H B0 AE
FEIE ~ 2L B, 2015 AR 04 (H H BL7E B ~ FFAERY
Bro Wi G B v, 2015 SRR ~ TAERY
Brin AR 45.2°C, AR, W BiAR LS
AR ZE I 5 S PR FE K AR AR, R B IZ
BHFE K & 23 9 He 2013, 2014 4F [A W1 & 37.93% .
15.01% ,FEZK 38 FE A & T H B . ZHEKE R
W), T4 Y SEPR2E R 28 & T H B M, 24T
HP, AH N B B V) 2R B e T e AL B
2.5 HIBIERSW

6 AR FERAEAR = L TR TE BRI AR 3R
DE LGSR, £ A0S ~ TEE 0, bk s 5 i FR AR 4k
BEVEE 7K o 3 T 38, ek 2R AW AT AR, B AR
Fa, A T I R Rl WA IR AR . e
FUGE S PUAEET I, DO RS 2 6 5 97 A K Fe E B e

1o T3 AbHm AR R T AL T AL 3, B i R
feEdE s TR C AR, AR T AT A K Bof
PLTFLR
2.6 KSEFESH

7 4 2013—2015 4EHEK &8 5 7 5 K4 AL
FOTHTEE R, AT LA AN [FIHE /K A SR AR i 22
SR AR SR R HE K A R 450 m?
~hm =2, B K 2 B 300 m? - hm 2, T3 Ab#E
Lb T4.T2 1 T1 AL BE = 5 53 5] 55 6. 18% ~ 1.82% .
11.38% ~9.67% 1 25.92% ~ 11.39% , £ AbBH ;™
5T PR 2 TR R, K R 3y
Iy Se 3 IS, 2 0 A6 2 B Al AR A I K
496 ~ 605 w’ * hm™2, j & A ik 2 280 ~ 2 400 kg -
hm ™2, K43 7= AR B 7 R 4 g A, AR 0 0. 65
~0.34 kgrm 322 [A]
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1.60 1.80 [ 1.40
(a) 2013 (b) 2014 (¢) 2015
_ 140 _Leor . 1.20
S 120 5140} g
2 2 2 1.00
5 100 51200 3
a 2 1.00 S 0.80
2080 S 5
S o 080 U 0.60
= 0.60 = =
8% s 060 ¢ % 040
£ 040 = 040 | s
~ 020 T 020t = 0.20
0.00 . — — - — 0.00 . . - - — 0.00 . . - - _
\k@‘ s \3\%0 R ® B N \\‘\b ,%o N w$ OB 5 ,‘{b % % b
{@“\’ é\\ \\x ng e \& SNy 6(\.\“&%:;\0 o »,«;Q\ @é\‘ \§\\ = %’3\ S \b&(\\“\\(“ﬁ\ X%\%\‘;é\'\ % \\\ 0%(\ X\ % &‘\ ﬁ\;g(» z(\\o ug{%\
% 6\\(\7 &‘\69 o 2;\4\“% 6‘°% &‘“' g A N° 5 o oo¥ b\\(\o &‘\o ‘\ov
oY o o Ci N o
oR® o & 0\\‘?}\0 ?,o\\" O o <& o \o"‘ 690 %0\\,@ o® o Q)"é \@ﬂz‘\o %0\\"@0
4 75 3 Growth period L & W] Growth period 4 15 10 Growth period
——-T1 —O-T2 —&—T3 —T4
1 ARAEEGTIRESETHEDEREN
Fig.1 Crop coefficient of cotton in each growth stage under different treatment
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Table 6  Plant height, leaf area index and chlorophyll concentration under different treatment in 2013—2015
T Seedling W] Bud emergence A W] Flowering it 221 Boll opening
Iy R 11 i pA S i IR R = f I 3= i PA
B IR o B MR BB TR B RER
Vear  Treament  Plant ARG o g Plant o R ey Pl ARG S Pt Ryl
height  Leaf area phy height  Leaf area phy height  Leaf area pPhy height  Leaf area Py
. concentration . concentration . concentration . concentration
/cm index /cm index /cm index /cm index
T1 19.6a 0.12a 46.8a 64.6a 2.62a 68.5a 92.8b 5.18a 53.7b 80.5b 3.57a 60.4a
013 T2 19.2a 0.18a 47.9a 59.6a 2.66a 62.1b 90.2b 5.87a 55.5b 79.8b 3.70a 60.7a
T3 18.5a 0.15a 46.0a 60.8a 2.55a 69.9a 96.3b 5.43a 56.3b 84.3a 4.2la 62.2a
T4 19.6a 0.15a 47.9a 62.5a 2.9%4a 71.1a 104.6a 5.26a 63.5a 88.4a 3.60a 58.8a
T1 13.1a 0.07a 37.7b 55.0a 1.27b 66.1b 88.4b 3.30b 66.1a 87.1b 3.41b 62.4a
014 T2 12.6a 0.07a 44 .5a 58.4a 1.40a 62.4b 91.2b 3.07b 65.2a 95.5ab  3.46b 54.9b
T3 13.5a 0.10a 4. 1a 59.2a 1.51a 70.7a 101.4a 4.22a 59.5b 110.3a 4.07a 57.4b
T4 12.4a 0.08a 46.0a 61.1a 1.38a 70.5a 105.0a 4.49a 56.4b 110.8a 4.02a 56.3b
T1 15.8a 0.15a 58.6a 53.4b 1.66b 66.0a 92.8b 3.56b 57.8ab  94.5b 2.76¢ 50.9a
2015 T2 17.3a 0.08a 55.9a 50.1b 1.37¢ 67.7a 88.4b 3.57b 54.5b 92.0b 3.63b 55.4a
1
T3 17 .4a 0.19% 60.1a 58.7a 2.10a 62.7a 100.5a 3.65b 51.8b 96.8b 4.31a 53.6a
T4 14.5a 0.12a 58.2a 51.3b 1.65b 55.2b 103.3a 4.69a 60.5a 102.3a 3.54b 47.5b
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Table 7  Irrigation amount, water consumption, yield and WUE of cotton under different treatments during 2013—2015
- A /K B /mm FE/K B /mm Rt et/ (kg hm=2) KA HEFER/ (kgrm™3)
Ak B Irrigation Water consumption Lint yield Water productivity
Treatment
2013 2014 2015 2013 2014 2015 2013 2014 2015 2013 2014 2015
Tl 330 360 360 343.1d 359.0d 354.4d 2240c¢ 1623d 1863d 0.65a 0.45a 0.53a
T2 413 450 450 398.8¢ 431.9¢ 446.6¢ 2263c 1967¢ 2061c 0.57b 0.46a 0.46b
T3 495 540 540 465.7b 523.4b 538.2b 2528a 2192a 2327a 0.54b 0.42b 0.43¢
T4 578 630 630 548.2a 601.6a 624.8a 2372b 2031b 2283b 0.43¢ 0.34c¢ 0.37d
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