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Combined Effects of Cd and Enhanced UV-B Radiation on Growth and Physiology of Winter Wheat Seedling
HE Yong-mei, ZHAN Fang—dong, XU Wei-wei, GAO Zhao—hua, LI Yuan, ZU Yan—-qun"

(College of Resources and Environment, Yunnan Agricultural University, Kunming 650201 )

Abstract: The effects of the individual and combined cadmium(Cd ), enhanced UV-B radiation on the growth and physiology of winter
wheat were studied with seeds germination and pot experiments. Results showed that: (1)No significant effect of the Cd and enhanced UV-
B radiation individual or combined stress on seeds germination rate of winter wheat was observed. The growth of winter wheat seedlings was
inhibited significantly. The inhibitory effects with the combined stress were significantly greater than with a single stress.(2)The chlorophyll
contents in winter wheat leaves decreased significantly and the flavonoid contents increased significantly under enhanced UV -B radiation.
The effects of Cd stress were not obvious. The effects of enhanced UV -B radiation on chlorophyll and flavonoid contents did not intensify
with the combined Cd stress. (3)The cell membrane permeability of winter wheat leaves increased significantly with individual Cd or en—
hanced UV-B radiation stresses. The MDA contents increased significantly with Cd stress. The effects of Cd stress on the MDA contents in
winter wheat leaves were promoted by the combined enhanced UV -B radiation.(4 )The contents of Cd in winter wheat shoots under Cd and
enhanced UV-B radiation combined stresses were significantly higher than that under Cd stress. These results indicate that there were addi—
tive effects of Cd and enhanced UV-B radiation combined stress on the growth and physiology of winter wheat.
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Table 1 Germination of winter wheat seeds under Cd and

enhanced UV-B radiation stress

phL K% ZEK/em i /em
CK 96.0+2.0A 7.16+0.91A 5.86x1.01A
Cd 97.3+1.2A 3.96=0.53B 2.0320.35C
UV-B 95.3+4.2A 2.85+0.71C 3.78+0.62B
Cd+UV-B 95.3+3.1A 1.87+0.85D 1.6420.57C
1 R P AL IR AR VE (AN R RS - B3R 228 S i 25 (P<0.01),
TRl

Note: Different capital letters above the table indicate significant dif-—

ferences at P<0.01 level, the same below.
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Table 2 Growth of winter wheat seedlings under Cd and enhanced

UV-B radiation stress
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Figure 2 Flavonoids contents in the leaves of winter wheat under

Cd and enhanced UV-B radiation stress
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Figure 1 Chlorophyll contents in the leaves of winter wheat under Cd and enhanced UV-B radiation stress



Tl S, 26 - SR UV-B RS 58 52 At 3 A/ NS A A AR B B0 453

200r ) a
ai

E e 1 {
£ 150t 3
95}
2
e i C
100
2

50}

0

K G VB ClOv-B
3 RMEESMESIRAE TS/ NEM FiZRRNESE

Figure 3 Leachate conductivity of winter wheat leaves
under Cd and enhanced UV-B radiation stress
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Figure 4 MDA contents in the leaves of winter wheat under Cd

and enhanced UV-B radiation stress
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Figure 5 Cd contents in the leaves of winter wheat under Cd

and enhanced UV-B radiation stress
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