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Effect of Enhanced UV-B Radiation on Growth and Grain Yield of Different Wheat Cultivars
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Abstract: The impact of enhanced UV-B radiation has been investigated extensively, most of which are conducted in growth
chambers and greenhouses where the unnatural spectral balance of radiation may substantially change plant sensitivity to UV-B
and lead to unrealistic conclusions, and little is known about intraspecific responses of plants to enhanced UV-B. 10 wheat culti—
vars were grown in field under ambient and supplemental levels of UV -B radiation to study intraspecific differences in growth
and grain yield response of 10 wheat cultivars to UV-B radiation. The supplemental UV-B radiation was 5.00k]J -m=, simulating
a depletion of 20% stratospheric ozone. Seven wheat cultivars showed significant changes in plant height, with three increasing
and four decreasing. The effect of UV-B on leaf area index also varied with different cultivars, one showed significant increase
and five cultivars decrease; one cultivar showed significantly increase in tiller number and five cultivars significantly decreased.
Among the ten cultivars, six cultivars significantly decreased in shoot biomass and grain yield. UV-B radiation had a positive ef—
fect on shoot biomass and grain yield respectively. The change of tiller number was an important reason for the change of shoot
dry weight (r=0.94, P<0.01) andyield (r=0.92, P<0.01). Accordingto RI, tolerance to UV-B radiation was Mianyang26>
Liaochun9>Mianyang20>Wenmai3>Wenmai5>Longchun15> Yunmai39>Fengmai24 >Huining18>Longchun16.
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Table 1 Response differences of 10 wheat cultivars to UV-B

radiation in plant height(cm) and leaf area index under field

conditions
o i i/em I THAR YR

A M % Rapii e A%
& 56.9 60.7 6.68% 473 4.4 -6.97
4ifH 26 543 50 192 3.94 4.09 3.80
~FE39 573 60.4 5.41 6.5 48  -26.15%x
K9 65.5 737 12.52%% 35 3.63 3.71
HFE24 598 65.4 9.36* 521 358 -31.28%*
B 16 74 68.8  -7.03* 7.34 478  -34.87%x
Z3BH 20 59 53.8 -8.81 5.71 6.05 5.95
BefE 15 652 60.3  -7.52% 3.7 29 21.62*%
ST 18 652 58.9  -9.66* 5.32 413 -22.36%
X3 58 53 -8.62% 3.7 4.13 11.62%
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Table 2 Response differences of 10 wheat cultivars to UV-B radiation in tiller number, shoot biomass and

grain yield under field conditions

e SREERUAEL - m? o g+ m? KR g+ m?
X gl A% X pOpil A% X phpil A %

X# S 140 109 22.14% 595.7 434.1 27.12% 237.3 147.6 -37.80%*
4BH 26 147 172 17.02% 605 678 12.06* 111.2 121.6 9.35%
=# 39 387 264 3178 598 347.7 -41.85%* 211.9 1134 -46.48%
LE9 162 153 -5.56 890 942.9 5.94 4528 475 4.90
R 24 348 232 -33.33%x 849.3 470 44,66+ 275.1 128.9 -53.14%
M 16 400 256 -36.00%* 1039.5 514.8 -50.47%% 496.6 237.6 -52.15%*
43BH 20 256 285 11.33 543.8 568.6 4.56 190.4 195.5 2.67
Bt 15 165 125 2424 734 498.4 -32.09% 210.8 141.2 -33.02%
£T18 295 185 -37.29% 1219.3 580.5 -52.39% 281 1225 -56.40%%
XF 3 206 223 8.25 589.2 570.6 -3.15 203.9 174.4 -14.46
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Table 3 Origin, habitat and response index (RI) of 10 wheat

cultivars under enhanced UV-B radiation

G b Y A Wi AR RI
1 4FH 26 W7 iR, P4k 34.31 fif ¥k
2 L9 e iR, 1k 21.52 fiif ¥
3 420 W7 R, P4k 15.71 it vk
4 XFE3 W7 EER, AT -6.37 it 1k
5 LS W7 EEER, AT -87.36
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7 m#39 7 R, B -140.86 gk
8  HFE 24 7 R, B -153.05 gk
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