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Transpiration and Drought Resistance of Poplar under Different Soil Drought
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Abstract: Under three soil water levels, i. e. , fitted soil water content(7.0% ) , medium(55% ) and serious
drought stress(40% ) , respectively. Transpiration characteristic and drought resistance adaptability by imitated soil
drought of Loess plateau are studied. The results showed that the transpiration rate of poplar leaves is closely related
to soil water content. The total water consumption and biomass are: fitted soil water content > medium drought > se-
rious drought, and total water use efficiency was highest at medium drought level; lowest at serious drought level;
change of transpiration rate are affected syntheticly by environmental factors, the effect of air factors to transpiration
rate is controlled by soil water content. The relation of drought resistance of poplar with superoxide dismutase
(SOD) activity and K* content is not significant, indicating that poplar dose not have the character of drought re-
sistance plants; From results, it can be concluded that poplar is not suitable to plant widely in loess plateau area
and only fit to favorable soil water condition.
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Fig.1 Changes of transpiration rate of poplar under different

soil water contents on May 10
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Fig.2 Changes of transpiration rate of poplar under different

soil water contents on June 3
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Fig.3 Changes of transpiration rate of poplar under different

soil water contents on June 31
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Fig.5 Changes of transpiration rate of poplar under different

soil water contents on September 15
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Fig.4 Changes of transpiration rate of poplar under different

soil water contents on August 21
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Table 1  Correlativity analysis between iration rate, light i ity, air temperature and humidity (r)
% B BEF
SHI0H 6 A3 H 7H31H 8 H21H 9A15H
TMAKB/% 70 55 40 70 55 40 55 40 70 55 40 70 55 40
St HAARBE
/umol « 0.844° 0.756 0.694 0.684 0.079 0.285 0.789° 0.848° 0.095 0.905“0.957 *0.786° 0.970*0.829° 0.966*
m? . gt

ASBE/ C 0.228 0.777 0.332 -0.673 -0.303 0.128 0.661 0.728 0.320 0.827°* 0.828° 0.641 0.611 0.617 0.598
HHXBE/% 0.367 0.435 0.178 0.200 0.306 0.160 0.252 0.404 -0.373 -0.654 -0.707 0.529 0.787 0.752 -0.697

HEHT

G MR
/S|

FRGRE
/5B B

0.818° 0.784 0.665 0.605 0.021 0.229 0.790° 0.919* 0.204 0.905*0.960** 0.728 0.944 *0.937*0.979*

0.81»* 0.79 0.907° 0.409 -0.204 0.063 0.661 0.901* 0.337 0.831* 0.921* 0.662 0.933*0.951"0.968

*:p<0.05; » » ;p<0.01
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Table 2 Correlativity analysis between transpiration

rate and soil water content

8- % 915 H YR E R
g SHIOH 6H3H TH3IH8A21H9AISH
70% 8.83 3.59 2114 16.68  10.60
55% 7.44 3.07  18.04 1423 8.67
40% 5.47 2,30 1071 8.45 5.79
r 0.995°" 0.993°° 0.974°° 0.974"" 0.994°°

*:p<0.05; % * :p<0.01
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Fig.6  Effect of stress days on poplar leaf SOD activity
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Fig.7 Change of K* content in poplar leaf under different

soil water contents
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Table 5 Multiple comparison of the length of side-branches  cm
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