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Abstract This paper analyses the effects of the atmospheric carbon dioxide (C0,) concen-

tration increase on canopy temperature . evapotranspiration rate, and soil meisture distri-
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bution in root zone of the spring wheat, based on the data measured in the artificial climate
houses during 1994 ~~ 1595. The results show that the canopy temperature increased by
1. 4~2. 7C with the doubling of CO, concentration under sufficient soil water supply. but
it increased only by 0. 7~~2. 0°C in soil water deficit condition. The average evapotranspi-
ration decreased by @ 88% with sufficient spil water supply. and by 8. 5% under soil
deficit condition. With the same water supply. the soil water content in root zone in-

creased with the dubling of CO; concentration.

Key words: carbon dioxide concentration. canopy temperature. evapotranspiration. root

distribution. soil moisture in root zone.
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Table 1 Effect of the atmaspheric carbon diexide (C0,) Increase on spring wheat canopy temperstute

KE CO E bt PG g g h
B4 BE (O BEBFK)
tpmol » mol—1) So1] water The tme when measuring
Date Temperature
Carbon dioxide Treatment 8100 1000 12200 14:00 16 00 18 : 00
T. 9.3 6-4 9.9 12.7 12.1 12. 6
340 LS Tc—Ta —35 —6.0 —4.4 —4.7 —4.2 —4.3
T, 10. 4 B. 2 10. 6 14.1 14. 3 14. 8
K4 ‘
L AT H . T:—T. —-2.3 ~-2.8 ~-2.0 —2.1 —-1.5 -—1.8
A T. 8.2 B.&8. 12.0 14.2 16. 2 17.7
580 T.—Ta —54 —4.3 —3.4 —-2.7 —-0.3 0.2
PP T, B-4 9.9 14. 0 16.5 18.1 19.13
T.—Ta —4.2 2.2 -—0.9 i} 1.2 1.7
T. 10, 3 9.0 11. 4 14. 3 16.0 16.4
340 Bk T.—T., —3.6 =53 -—7.5 —6.2 —3T 345
kst T. 10, 5 11.0 11.35 15.4 17. 2 17.8
B2 T.—T., —3.46 =—35 -—57 —50 —1.7 2.3
4 4 Bkt T. 5.8 10.7 11. 8 15.1 15. 5 17.5
530 T.—T, —5.4 =52 -—54 —67 —3.2 -—2.%
T. 9.9 11-3 12.5 16. 4 15.9 18-1
A
T.~T, —-4.7 —35 —~3.8 —4.T7 -2.8 -—1.7
T 8.8 11. 6 14. 9 17. 4 18.1 18.2
"k
340 T:~T, -11.0 —-B.2 —6.8 —63 —6.6 —5B3
i T: 9.4 12. 3 15.2 15. 7 18. 3 18.6
H I T.~T. -85 —65F -—53 —47 —48 —4.5
SH1s AL T. 10.0 13.1 16. 9 19. 3 20. 9 20.0
580 T.~T. —12.8 —83 -—6.7 -—54 —51 -—3.4
EAST T 9.3 12. 3 16. 3 18. 7 20. 1 19. 5
T.~T. —-10.9% —7.8 -—53 =532 —4.5 -—3.43
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Table 2 Effect of the simospheric carbon dloxide (C0,) Increase on spring wheal evapoiranspiration

CO, B BF Carbon dioxide concentrauon

= H3 340pumal » mol ! 6B0umal + mal !
Year Date - £4 5 - % i S
High soil moisture Low soil moisture High soil moisture  Low soll maisture
4A3I0CA~5A8H ar. 30 31. 20 32.79 29. 07
5HEH~5H15H a7.3d 32. BB 32. 45 . 29,12
1994 5HA19A~5H 25 H 3%. 92 33. 42 5. BB 28. 16
5H25H~5 A N1 A 3%.52 28.82 36. 59 28. 22
&1t Total 154, 07 126. 32 137.71 114. 57
4H228~4H30H 42. 63 .24 8. 27 a1. 03
4A3HA~5A8H 43. 28 36.03 1&. 13 al. a4
sHeEH~5H19H 46. 17 40. 62 43. 13 36. 04
1995
5A1SA~58 2 H 47,28 40.11 42,26 37. 8%
5HeH~6A1H 49, 3§ 7. 34 16. 01 36. 11
&1t Touwl 228. 72 187. 34 207. BO 172.81
« HPHF AN K mm.
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Fig. 1 Effect of the atmospheric carbon diuxide (€O ) increase

on soll marsture distribution i spring wheat root zonet 1985 )
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Table 3 Elfect of the atmospheric carbon dioxide (CO; 1

increase on spring wheat root density distribution

AR CO. feE ot R %A

T RE Depth Ront density distnibution of different
Cem) O, concentrationt 1~ g /em
340mul « mal - 680rmal « mal —*

f~10 14. 85 14, G4
1o~ 20 6. 38 B. &7
2040 3.03 3- 22

4G~ 50 4.61 3- 74

G0~ 80 2.50 2.03

Bi~100 2,36 1. 10
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