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Effect of Reduced Solar Irradiance on Leaf Photosynthsis, Membrane Lipid Peroxidation, and Photosynthate
Accumulation of Winter Wheat

ZHENG You—fei'?, FENG Yan?, MAI Bo—ru? NI Yan-li% LI Jian? SUN Jian? XU Jing—xin®

(1.Jiangsu Key Laboratory of Atmospheric environmental monitoring and Pollution control high—tech research, Nanjing 210044, China;
2.School of Environmental Science and Engineering , Nanjing University of Information Science & Technology, Nanjing 210044 , China )
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, i.e.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.
Keywords: reduced solar irradiance; winter wheat; photosynthsis; membrane lipid peroxidation; photosynthate
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Table 1 Status of environmental factors

g APERE SChRElkfER Y H -3
B ERRLSES RR/C il
CK 100% 100% 15.10 76.51%
T1 70% 60% 14.80 71.73%
T2 50% 40% 14.66 78.23%
T3 30% 20% 14.63 78.14%
T4 10% 15% 14.69 77.60%

R PSSR, A 1.0 g-L7 9 HgCl
JHEE 10 min, FFH LB /KR EBE, T 2009 4F 11
H 4 HEERD, BFEHR 11.54 kg-666.7 m™; FEFIHTE
SRR, A HL-TEALZ TRAEEL 46.15 kg+666.7 m™2, Ho
N.P.K 53843 (N8-P,0:6-K,06) 2]k 20% , A6 HLJ5E A
20%, JEFEIR K 4%, M 2010 4F 2 A 26 HFFIHGRE
B FATRPELE A B, 2 BB A R BN AE )
HA HAE PR 5 — oK S HaAR TR , (3 R E R4 EA
A BRI F
1.3 MEEIRSFE
RI R NE AR R T RO TR A, TR
Wi (CKA5HS5SH,TL.T2.T34H¥ K5 H 11 H,
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1.3.7 Z/NERER B E A E I E

FIHZERE ADC AFH LC pro+ 6 &4, EBE T
HERSCRMRE . BE . CO, IRE . SRBEMRMG
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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)

K PHBS 4K a Chla/mg-g! 4K b Chlb/mg-g” MR ERE Chlimg-g” KW MK Car/mg-g”  MHEEK a/b Chla/chlb
CK 1.372+0.043¢C 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

T FFIAART/N KB TR BN B A] 2 5 B 3 (P<0.05) ik B3 (P<0.01) k¥, .

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 2 Effects of reduced solar irradiance on contents of MDA in

winter wheat leaves(mean+SD ,n=4)
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