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Effect of Soil Drought on the Photosynthetic Rate,
T ranspiration Rate and Water Use Efficiency of the
Seedlings of Four Winter Wheat V arieties

SHAN Chang-juan
(Life Science College, Henan Institute of Science ~ Technology, Xinxiang 453003, China)

Abstract: Pot experiments were carried out to study the photosynthetic rate, transpiration rate
and water use efficiency of the seedlings of four winter wheat varieties under different soil
drought. The results showed that photosynthetic rate, transpiration rate, and stomatal conduct-
ance decreased and leaf WU E increased with soil water content declined. Regression models indi-
cated that soil drought had important effects on the photosynthetic rate, transpiration rate and
water use efficiency of the seedlings of four winter wheat varieties.

Key words: Soil drought; Wheat; Seedling; Photosynthetic rate; T ranspiration rate; Water use

efficiency
b b 1
. 1.1 ##
e 9133. 20.
. , 21. 8, Vi, V2,V3, Vs
’ . . 24. 8%.

:2006 —05 16
: (040124
(1978 -), ’ ) ) ’



2006 F5 11 #7

20cm, 25cm.
1.2 7k
1.2.1 4 .
80% ( , N
). 60% ( ., LD ). 45%(
, MD ) 35%(¢( .
SD )s 6
5. 3kg.
12
1.2.2 .
8. 00 16: 00, 2h 1 3
PP— Systems TPS—1
CO»
TPS— 1
(WUE)= /
1.2.3 SPSS
2
2.1 BEFEFDEHY A LR EPH R
1 , .
, , 20
. 8 . 21 9133
20> 8> 21>
9133; .
20> 8>
9133> 21,
1
[#mol/ (m? ° 8)]
N LD MD SD
VvV, 3.62dC 3. 46¢C 3. 14cC 2.36cC
V, 7. 70aA 7. 54aA 6. 36aA 5.28aA
Vs 4. 70cB 3. 86¢cC 3. 06cC 2.08cC
V4 6.42b A 5. 64bB 4.30bB 3. 04bB
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[ mmol/ (m?° )]
N LD MD SD
Vi 2.13a 2.03a 1.73a 1. 25a
Vs 2. 83a 2.29%a 1. 60a 0.98a
Vs 2.53a 2. 18a 1.70a 1. 14a
V4 2.70a 2.22a 1. 56a 0. 96a
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[ mmol/ (m2 ° s)]
N LD MD SD
Vi 198. 6¢C 193. 2aA 158. 2aA 105. 4aA
V, 216. 8bB 173. 8bB 121. ObB 57. 4cC
Vs 213.8bB 176. 6bB 119. 2bB 67. 6bB
V4 240. 4aA 173. 8bB 108. 8cC 59.2bB
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N LD MD sD WAL 3 5
v, 1.77b 1. 80b 1.92b 2. 16¢
. WUE ,
V, 2.91a 3.45a 3.81a 6. 59a
. WUE
A 1. 89 1.98b 2.09h 2. 41¢ (
M
A 2.70a 2.77a 3.02a 3.93h 5). 5 , .
5 . WUE
Rsq df F P
v, Pn y=-0. 0009x2+0. 1353x - 1. 1538 0.9704 3 7.42 %
Tr y=-0. 0006x>+0. 0911x - 1. 1415 0. 9920 3 9.69 %
WUE y=0. 0003x2 - 0. 0448x+ 3. 3248 0.9785 3 58 *
V, Pn y= 0. 0018x2+0. 2575x - 1. 5976 0. 9985 3 10.77 *%
Tr y=-0. 0006x>+0. 1099x —2. 1523 0. 9999 3 56.38 x%
WUE y=0. 003x2 - 0. 4168x+ 17. 184 0. 8982 3 4.37 *
A Pn y=-0. 0008x2+0. 1447x 2. 0026 0.9955 3 56.58 *%
Tr y==0. 0006x2+0. 0962x - 1. 5001 0.9976 3 31. 14 %
WUE y= 0. 0004x2 - 0. 0521x+3. 7675 0.9611 3 15.96 x%
V4 Pn y=-0. 0014x2+0. 2413x -3. 6377 0. 9909 3 31.35 x%
Tr y==0. 0006x2+0. 1067x 2. 0467 1. 0000 3 49. 80 *%
WUE y=0. 0012x2 - 0. 158x+7. 9606 0.9451 3 4.24 *
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