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The Effects of Water and Nitrogen on Water Use Efficiency and Transpira-
tion Rate in Mulched-cotton by Drip Irrigation in South-Xin jiang

WU Wei-mo', DONG Hedin’, WANG Ping’, CHEN Kang-wei’ and WEI Chang—zhou'
(1. Institute of Plant Science and Technology, Tarim University, Alar Xinjiang 843300; China; 2 Cotton Research Institute
of CAAS, Anyang Henan 455004, China; 3. 12 Regiment, Xinjiang Construction Corps, Alar Xinjiang 843300 China
4. Institute of Agriculture of Shihezi University, Shihez 832003, China)

Abstract This experiment studied the effects of water and nitrogen on water use efficiency and
transpiration rate in mulched—wotton by drip irrigation in South—Xingjiang China. The water
application rate was 2 850. 3 900. 4 950 m’ /hm’, and the nitrogen application rate was 0 180 270
360 Nkg hm®. Using the 1i-6400 portable photosynthesis system ( U. S Li-COR), cotton leaf water
use efficiency (WUE) and transpiration rate ( E) were gained from budding to bolling stage. The
results showed that in budding and early bolling stage, water and nitrogen application had no
significant effects on the WUE. But at later bolling stage, WUE was significantly effected by water
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application and not by nitrogen and nitrogen water interaction. When irrigation 4 950 m’ /hm’, the
W UE was the highest and it was higher than that of irrigation 2850 3 900 m* /hm’. In all treatments
the transpiration rate in budding stage were higher than that of at bolling stage. In budding water and
nitrogen had no significant effects on transpiration rate, in later bolling water had significant effect on
transpiration rate, the moreirrigation ,the more the transpiration rate- But the nitrogen and nitrogen
water interaction had no significant effects on transpiration rate. Under irrigation 4 950 m’ /hm’,
transpiration rate was notable effected by nitrogen application, and the more nitrogen, the more
transpiration rate. In South—Xingjiang, mulched—cotton by drip irrigation the leaf WUE and
transpiration rate were related by environmental factors and temperature was the key one. The
relationship between WUE and environmental factors such as leaf temperature, air temperature,
VPD, ratio of intercellular CO2 concentration to ambient CO2 concentration ( Ci/Ca) were significant
(P <0 01) negativee WUE had significant (P < 0. 05) negative relationship of PAR. WUE had
significant (P < 0. 01) positive relationship. The relationship between transpiration rate and
environmental factors such as air temperature, leaf temperature, PAR were significant (P < 0. 01)
positive. The relationship between transpiration rate and air CO2 concentration, ratio of intercellular
CO2 concentration to ambient CO2 concentration ( G /Ca) were significant (P<001) negative.
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Table 1 The experiment design
1 2 3 4 5 6 7 8 9 10 11 12
Treatments A1 B A1B2 AIBs A B4 A Bi A2B A2B3 A2Bs A3Bi A3B2 A3 B3 A3 B4
ifrigaﬁon /(*n“lg";}’l“r;gf dip 2850 2850 2850 2850 3900 3900 3900 3900 4950 4950 4950 4950
Eitmgen /f‘k’;"/ﬁz‘n‘zg’f 0 180 270 360 0 180 270 360 0 180 270 360
,3 R 36 WUE s
4 8 , 398 kg /hm’ P20s WUE , (4950
. 89 kg /hm’ K20 ( m’ /hm’) WUE , 0. 577
) 6&0 3% ( ) “molCO:° mmolBRO ', (P< 0 01)
o > (3900 m /hmz)
.1 6 22 , 7 2850 m’ /hm’ WUE, WUE
4 DPC .
(6 6 ) (7 19 ) 2
(8 21 )12 00 14 00 LI-6400 Table 2 The WUE of different treatments in
( LI-6400 portable various growth period of cotton
1
photosynthesis system, LI-COR ) WUE(¥ molCO» mmolH. 0 °)
Treatment 6 6 7 19 8 21
7 9
( ’ 1 0. 944 1. 813 0. 572
2 0. 982 1. 369 0. 538
3 0. 923 1. 326 0. 393
) (Pn)‘ ( E)‘ 4 1. 000 1. 307 0. 518
(Gsh CO: N (Vpd) 5 0. 984 1 024 0. 439
. 6 0. 981 1. 444 0. 461
(Tair) (RH) 7 0. 963 L 512 0. 506
3 , 8 1. 032 1. 705 0. 508
" [1] 9 1. 039 1. 558 0. 477
WUE= Pn/E 10 1. 043 1. 767 0. 583
SAS6. 02 ANOV A 11 1. 062 175 0. 5@
DUNC AN 12 1. 084 1. 326 0. 679
3
2 éf‘:: ;l.ai Ej é]\ 717'/]_ Table 3 The WUE affected by drip irrigation and
nitrogen in various growth period of cotton
21 WUE(* molCO,. mmolH, O ')
, WUE
Level 6 6 7 19 8 21
(7 19 ) 1. 024~ 1. 600 4950 1. 056 L. 600  0.577 a
PmolCO® mmollkO' ', (6 6 ) 0.962 ooty W0 om0 R e
~ 1. 056" molCO2° mmolHO ', (8 21 360 1. 038 1. 445 0. 568
) WUE , 0.393% 0. 679 molCOz* /(kg/hm2N) 270 0. 982 1. 529 0. 489
. 180 1. 002 1. 526 0. 527
mmol RO . WUE 0 0. 989 1. 465 0. 496
( 3 , (6 6 ) WUE 12
) 9
(7 19 ) WUE : v 5 o
( 8 21 ) WUE N Noteé Values of WU Eaffected by drip irrigation were the average
3 of 12 plots and values affected by nitiogen application rate were
the average of 9 plots. The different letter in the same list
WUE indicated, significant difference at P os ley el.
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22 ,
4 E , kg /hm’ (N)
. (6 6 ) E 360 > 180> 270> O,
12. 403 mmolFe0° m ** s ', 9.566 9. 043 8 670 6. 667 mmol Fk0°
11. 237~ 12 775 mmol 0° m °° § ' (7 m 7§
19 ) E , 7. 985 mmol 2 0° 5
m s, 6. 103~ 10. 527 mmolFE0
m g 1; (8 21 ) E , Table 5 The transpiration rate affected by drip

2 -1

8. 413 mmollk0° m "° s ,

2 1

7.143 9. 147 mmolL O m ~° s .
4

Table 4 The transpiration rate of different treatments
in various growth period of cotton period
/[ mmol H,O* m2° s )

Treatment 6 6 7 19 8 21
1 11. 833 8 317 7.143
2 12. 775 7. 587 8. 130
3 12. 167 7. 840 7.483
4 12. 567 8 013 8. 188
5 11. 883 7. 800 8. 570
6 11. 682 6. 103 7. 877
7 12. 583 6. 130 7.740
8 11. 867 6. 653 8. 170
9 11. 783 8 527 7.357
10 12. 600 8 593 9. 147
11 11. 538 10. 527 9.093
12 11. 237 9. 733 8 813
Duncan ()
6 6 , ,
. E
., 7 19
, E (P
<0.05), .
E . (4950 m’ /hm’)
(2850m’ hm’) E
. . (4950 m’/
hm”) E
(3900 m’ /hm’),
E . 4950 m’ hm’
E . 9.337 mmollk®* m ** s |
(4950 m’ /hm’) , g8 21
E .
(360 kg /hm’N)

, 180~ 360 ke /hm’ N .

irrigation and nitrogen in various
growth period of cotton
(*molC0,* mmolH, O ')
Level 6 6 7 19 8 21

4950 11. 789 9. 337a 8 602
(m? /hm?) 3900 12. 003 7. 7187ab 8 B9
2850 12. 335 6. 672b 7. 736
Nitrogen 360 11. 890 8 133 8 390
/(kg/hm2N) 270 12. 096 8 155 8 105
180 12. 352 7. 427 8 384
0 11. 833 8 012 7. 90
E 12 s E

9

Sho

Note Values of transpiration rate affected by drip irrigation were
the average of 12 plots and v alues affected by nitrogen application
rate were the average of 9 plots. The different letter in the same

list indicated significant difference at P= 0. 05 level.
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Table 6 The correlation analysis of WUE and transpiration rate and environmental factors
CO, CO,
Correlation VpdL Air Leaf RH PAR CO2
coefficient temperature temperature CO2 concentration Ci/Ca
WU E correlation coefficient ~ 0.543* -0.608 * - 0.625" 0. 543~ -0.119 0.424 -0.282"
. £ - 0. 027 0. 664 * 0.459 * 0.012 0. 231" -0.613 " -0.284 "
E“ correlation coefficient
V=442, roos= 0. 098,r00= 0. 128, ; Significance at o , * * Significance at ¥ .
N N 2 2
3 9t
2
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