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Differences in Sensitivity to Enhanced UV — B Radiation of Several Different Crops

WANG Chuan-hai ZHENG You-fei MIN Jin-zhong HE Du-ling HU Lei

(Department of Environmental Sciences, Nanjing Institute of Meteorology, Nanjing 210044, China)

Abstract: During the past two decades significant reductions in the stratospheric ozone layer, caused by contamination with man —
made chlorouorocarbons, nitrous oxides, methyl bromide and methane, have occurred over much of the earth, including temperate
latitudes of the Northern Hemisphere, and it is expected that this reduction will increase in magnitude into the next century. The
resulting increase in UV — B radiation at the Earth” s surface has potentially deleterious consequences for agricultural production and
natural plant ecosystems. Since wheat,soybean, cotton and maize are important crop worldwide, and wheat, soybean and cotton are
sensitive to enhanced UV — B radiation, only very few studies concerning their differences in sensitivity to enhanced UV — B radiation
have been done under field conditions, it is of interest to gain new data about responses of different crops to elevated UV — B radia-
tion. In the present study, we assessed the crop plant response in terms of morphological, physiological parameters and response
index under field conditions. Differences in sensitivity to enhanced UV — B radiation of wheat, maize, cotton and soybean were e-
valuated. The growth index and response index indicated that the sensitivity of different crops to enhanced UV - B radiation show
great difference, and based on the extent of yield decrease and response index, the sensitivity of crops to enhanced UV - B radiation
is cotton> soybean> wheat> maize. The yield loss of wheat and soybean in response to enhanced UV — B radiation are mainly at-
tributed to the decrease of biomass, while cotton is mainly attributed to the decrease of economic coefficient. The differences of
several indicators such as plant height; leaf area, biomass and economic yield in respond to enhanced UV — B radiation is also dis-
cussed. The result provide valuable reference to the yield loss assessment of different crops under the condition of enhanced UV - B
radiation in the near future, and redound to bring forward measures such as suitable crop arrangement to alleviate the yield loss in
response to enhanced UV - B radiation.
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Table 1 Effects of enhanced UV — B radiation to economic yield of

crops
i CK T, T (CK-T1)/CK (CK-T:)/CK
INFE 1,48 1.37 1.01 7. 40% 31.56%
e 67.8 47 18.7 30. 68% 72.42%
FK 100.0  94.0 9.5 6. 04% 7.54%
X9 1.5  7.65 3.81 33.48% 66. 87%
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Table 2 Effects of enhanced UV — B radiation to biomass of crops

1E9 CK T, . (CK-T)/CK (CK-T.)/CK

INFE S 3.48 3.2 2.41 8.05% 30.75%
HAE 167.8  147.8  110.3 11.92% 34.27%
FK 477.2  399.0 338.2 16.38% 29.12%
KE 21.2 14.3 10. 4 32.55% 50. 94%
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Table 3  Effects of enhanced UV — B radiation to leaf area of crops

1E9 cx T T. (CK-T)/CK (CK-T,)/CK
N 944 92,4 61.8 2.11% 34.54%
HifE  3709.2 3000.2 2625.8 19.11% 29.21%
A 8395.0 7532.9 7390.0 10.27% 11.97%
K& 612.1  371.3  316.3 39.34% 48.33%
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Table 4 Effects of enhanced UV — B radiation to plant height of crops

£ CK T T (CK-T)/CK (CK-T:)/CK

NFE 854 77.2 718 9. 66% 15.93%
Liikia 86 68 56 20. 93% 34. 88%
Tk 254.5 229.7 247.4 9.74% 2.79%
Ko 8.4 81.16 83 6. 06% 3.94%
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Table 5 Correlation between growth parameters and yield under the

condition of enhanced UV - B radiation

TiH W LRITEA PR
23 A 1Y 0.967 3 0.978 8 0.857 4
W R 0.992 7 0.907 4

NI 0. 898 9
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Table 6 The response index of several crops to

enhanced UV - B radiation

1EY) T T,

Uy = -27.20% -112.80%
ik - 82.60% -170. 80%
ok —42.40% -51.40%
K& —111.40% - 170. 10%
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