2011,30(7):1267-1275

Journal of Agro-Environment Science

12 2 2 2 2 2 2
1. 210044; 2.
210044
13
100% .60% .40% .20% . 15% N o
60%~15% 15.8%~70.1% a.b
b o
o 60%~15% 32.229%~76.45%
19.02%~48.12% 47.46%~177.87%
X503.231 A 1672-2043(2011)07-1267-09
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Abstract In recent years, the increase of aerosol loading has resulted in obviously global dimming of solar light, which can adversely affect
the growth and physiological properties of crops. In order to investigate the effects of reduced solar irradiance on photosynthsis, membrane
lipid peroxidation and photosynthate accumulation characteristics of winter wheat cultivar, we conducted a field experiment in Nanjing area
by using the Triticum aestivum L. cv.Yang mai 13 as the experimental plants. Starting from jointing to maturity, the plants were subjected to
5 shading treatments, 1..100%, 60% T1 ,40% T2 ,20% T3 and 15% T4 of total incident solar irradiation, with the first one as control

CK . Results indicated that 60%~15% of natural solar irradiance significantly restrained the net photosynthetic rate of winter wheat, which
was decreased by 15.8%~70.1% of CK. However, the pigment contents Chlorophyll a, Chlorophyll b and carotenoid increased under the re—
duced solar irradiance treatments, and the increment of Chlorophyll b was more obviously. With decreasing intensity of solar irradiance was,
significant reduction of membrane lipid peroxidation and cell membrane permeability was observed, and the lower the solar irradiance was,
the stronger the impact was. When the solar irradiance decreased to 60%~15% of natural light, the contents of soluble sugar and soluble pro—
tein were respectively decreased by 32.22%~76.45% and 19.02%~48.12%, as compared to CK. However, under the same solar irradiance the
total free amino acid increased by as much as 47.46%~177.87% of CK. In conclusion, reduced solar irradiance could significantly decrease
the leaf photosynthesis of winter wheat, increase the contents of leaf photosynthetic pigments, restrain the membrane lipid peroxidation. As a
result, the accumulation of sugar and protein was impaired, which would further influence the yield and nutritional quality of crops.
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Table 2 Effects of reduced solar irradiance on leaf photosynthetic pigment and its composition of winter wheat mean+SD n=4

a Chla/mg- g™ b Chlb/mg-g Chl/mg-g Car/mg-g a/b Chla/chlb
CK 1.372+0.043cC 0.402+0.010cC 1.774+0.053¢C 0.331+0.007¢C 3.410
T1 1.920+0.061bB 0.607+0.029bB 2.527+0.089bB 0.392+0.007bAB 3.164
T2 1.992+0.125bB 0.634+0.044bB 2.626+0.169bB 0.384+0.027bAB 3.143
T3 2.363+0.151aA 0.812+0.083aA 3.175+0.232aA 0.418+0.019aA 2.921
T4 2.360+0.101aA 0.847+0.055aA 3.207+0.155aA 0.381+0.018bB 2.791
. P<0.05 P<0.01 o °
Note:Different small or capital letters with in the same column meant significant difference among treatments at 0.05 or 0.01 levels respectively. The same
below.
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Figure 6 Effects of reduced solar irradiance on contents of total

free amine acid in winter wheat leaves mean+SD n=4
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