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Effects of Low Light on Growth and Photosynthetic Fluorescence Characteristics

in Soybean Seedling

WU Xiao-ling,ZHANG Li-jun,NIE Shao-xian, YANG Feng,SHE Yue-hui, YANG Wen-yu
(College of Agronomy,Sichuan Agricultural University,Chengdu 611130, China)

Abstract: Soybean seedlings are usually affected by shading in maize-soybean relay strip intercropping conditions. This work
aimed to investigate the response of soybean seedling growth and photosynthetic fluorescence characteristics to low light envi-
ronment. The light intensity of 12 000,7 200 and 3 600 Ix were chose for simulating different light environment. Soybean ( G.
max L. Merr. ) cultivar Gongxuan 1 ( shade tolerance ) and Guixia 3 ( shade sensitive ) were used as experimental materials. The
results showed that the height increased and the values of stem diameter,root diameter,root length ,biomass,and root-shoot ra-
tio decreased with declined of light intensity. For photosynthetic pigments,the 3 600 Ix light intensity were significantly higher
than that of CK. With light intensity declined,net photosynthetic rate (Pn) and transpiration rate( Tr) appeared the trend of
low-high-low , whereas stomatal conductance( Gs) and intercellular CO, concentration ( Ci) gradually decreased. Fluorescence
parameters F',Fm',Fo and Fm of Guixia 3 increased with the declining of light intensity, however, those of Gongxuan 1 were
maximized in light intensity of 7 200 Ix. In addition, the non-photochemical quenching( NPQ) increased and the Fv/Fo dis-
played a trend of high-low-high of two soybean varieties with the decrease of light intensity.
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Table 1 Effects of different light intensities on the morphological characteristics and biomass of soybean seedling
B8 FEE 3 5 Guixia 3 H1k 1 5 Gongxuan 1
Parameter A B C A B C

¥k Plant height/cm

20.73+1.30 ¢ 26.01 £1.80b 36.17£2.03 a

20.13+1.90 ¢ 26.39+£1.60b 34.50£2.90 a

25 Stem diameler/mm 2.78+0.14a 2.53+0.15a 2.42+0.18a 2.63+2.64a 2.50+0.16a 2.46+0.19a
R Root length/cm 25.51+2.01a 22.13+1.90a 17.76+0.82b 21.52+1.20a 21.00+0.75a 20.88+1.30a

i _F- 3B P Shoot biomass/g 0.71 £0.06 a  0.59 £0.05 ab 0.39+0.08 b 0.57+0.05a 0.51£0.08a 0.42+0.09 a
W B4 Root biomass/g 0.19+0.04a 0.13+0.02a 0.07+0.02b 0.12+0.02a 0.10+0.01 ab 0.069 =0.02 b
Hi9eE Lt Root-shoot ratio 0.26 £0.03 a  0.22+0.02ab 0.17+0.02 b 0.21£0.05a 0.20+0.02a 0.16+0.01b

AT R/ING A5 I FR1E 0.05 K- L2 R B3 ;A,B,C

AR 12 000,7 200 £ 3 600 Ix; F A,

Different lowercase letters in the same line are significantly different at 0. 05 probability level ;A ;B and C stand for 12 000,7 200 and 3 600 Ix,re-

spectively. The same below.
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Table 2 Effects of different light intensity on the contents of photosynthetic pigment in soybean seedling leaves
B2 #H:E 3 5 Guixia 3 Tk 1 5 Gongxuan 1

Parameter A B C A B C
M4t 2 a & Chla contchmg-g" 1.43+0.22b 1.37+0.18b 2.29+0.21 a 1.56 +0.15b 1.52+0.19b 2.12+0.15 a
M4t 2 b &4 Chlb content/mg-g’l 0.55+0.18 b 0.51£0.11b 0.96+0.14 a 0.63+0.13a 0.60+0.14a 0.78+0.12 a
K N E S Car cnntent/mg-gl 0.25+0.08b 0.24+£0.03b 0.43£0.05 a 0.28 +0.05a 0.29+0.05a 0.38+0.04 a
M2k /2588 M2 Chl(a+b)/Car 7.92+0.61 a 7.83+0.43a 7.55+0.57 a 7.82+0.52a 7.31+0.58a 7.63+0.45a
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Table 3 Effects of different light intensity on the photosynthesis and respiration in soybean seedling leaves

B¥ H:H 3 5 Guixia 3 Tii% 1 5 Gongxuan 1
Parameter A B C A B C
FOGEHER Pr/ ymol -m 2 s ™! 2.18£0.92 ¢ 9.29+0.72 a 5.38+0.53 b 3.90+1.14 b 7.61 £1.11 a 5.55+0.99 ab
FERETREFR Tr/ ol »m 2 +s ™! 0.42+0.18 a 4.29+1.29 a 3.39+0.58 a 1.11 £0.69 a 2.80 +0.65 a 1.89+1.0 a
SALFEE G/ pmol em 2 s 7! 0.2+0.006b  0.2+0.02 a 0.18 £0.04 a 0.046+0.02b  0.088£0.03 b 0.15+0.03 a
JHIIA] CO, ¥k Ci/ wmol -mol ' 265.57 +38.47 b 380.27 +21.78 a  374.38 £11.09a  298.77+13.32b  348.44+20.11a  300.15+36.47 ab
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Table 4 Effects of different light intensity on the fluorescence parameter in soybean seedling leaves

2% 4 3 B Guixia 3 Tk | 5 Gongxuan 1
Parameter A B C A B C
F 220.14£10.14 b 236.36+16.28 ab  260.75x16.17 a  254.54x12.21'b  299.31x11.94a  225.43£17.04 b
Fm' 908.27 £20.54 b 922.27+29.85b  1071.92+28.16 a  1064.31£29.57 a  1117.25+21.47 a  944.07 +23.28 b
Fo 226.94£15.03 b 243.00+10.69 ab  268.4011.72a  258.50%13.21 ab 285.94x11.23 a  248.93+10.98 b
Fm  1116.1943.21 b 1121.33£37.25 b 1287.64+38.99 a  1202.77+28.99 b  1303.54 £39.52 a  1151.23£24.96 b
Fo/Fm 0.80£0.01 a 0.78 +0.01 a 0.79£0.02 a 0.79 +0.01 a 0.78 £0.02 a 0.78 +0.02 a
NPQ 0.23+0.01 a 0.22 +0.008 a 0.20 +0.007 b 0.13£0.008 ¢ 0.17x0.011b  0.22£0.012a
Fu/Fo 3.92£0.11 3.62+0.12 b 3.80 £0.13 ab 3.65 +0.09 a 3.56 +0.11 a 3.63+0.12 a
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