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Effect of Nitrogen Fertilizer on Photosynthetic Physiology and Dry Matter Accu-

mulation of Soybean with Quality Genotypes
XIE Fu-ti, MA Zhao-hui, ZHANG Hui-jun, AO Xue, WANG Hai-ying

(Agronomy College of Shenyang Agricultural University, Shenyang 110866, Liaoning, China)

Abstract : Six soybean cultivars of different quality genotypes were used to study the effects of N fertilizer on photosynthetic
physiology and dry matter accumulation. The experiment was carried out by the split plot design in field. The results showed
that as the growth and development of plant, the LAI, leaf greenness and leaf photosynthetic rate showed a single-peak
curve, while the dry matter accumulation showed a typical “S” curve. There were significant effects on LAI, leaf photosyn-
thetic rate and leaf greenness from the bloom stage to the beginning stage of grain-filling under the treatment of urea topdress-
ing. The maximum and average rates of dry matter accumulation both existed a significant difference under the different fertil-
izer levels. Topdressing of N fertilizer made the maxmium rate of dry matter accumulation appeared earlier, especially for the
high-protein genotype.
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Table 1  Quality traits of soybean cultivars for experiment

G=Ras o
il 3 4 o o DR
Quality genotype Cultivar Fat content/ %
content/ %
2 58 7 il 2= 31 Tiefeng 31 42.20 21.30
Common type 4 33 Tiefeng 33 41.95 21.15
Ay WA 12 Shengnong 12 37.54 22.17
High-oil type  j7 % 14 Liaodou 14 37.84 22.04
BE G R il & 16 Liaodou 16 46.28 19.30
High-protein type i {f; 6 2 Yongwei 6 45.51 19.92
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Fig. 1  Dynamics of LAI of soybean cultivars with quality genotypes at different growth stages
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Fig.2 Dynamics of leaf photosynthetic rate of soybe
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Fig.3 Dynamics of leaf greenness of soybean cultivars with quality genotypes at different growth stages
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Table 2 Dynamic equations and parameters of dry matter accumulation of soybean cultivars with quality genotypes
i JoR¢ 3 [R] R R JE 37K BIEy LEPSES T4 TR R R e KRR
Quality genotype Cultivar Fertilizer level Dynamic equation $(-R) ACR/g- plant - d~' MCR/g - plant - d~'

N, W =64.2/(1+153.0e%7") 0.987** 0.60 1.08
B 31 N, W =76.6/(1+1023.9¢*'"") 0.966 * * 0.64 2.07
Tiefeng 31 N W=02.1/(1+184.3e%071) 0.978 * 0.73 1.77

3 A : =92 3 : ‘ :
Common type o 33 N, W =84.9/(1 +396.3e0-%81) 0.986 " * 0.69 1.87
Tiefeng 33 N, W =67.1/(1 +152. 4009 1) 0.989 " * 0.59 1.15
N, W =90.4/(1 +205.8e"") 0.992"* 0.72 1.70
Ny W =64.4/(1+176.1e°%%") 0.990 * * 0.64 1.09
ok 12 N, W =62.7/(1+160.1e°%°") 0.990 * * 0.71 1.03
Shengnong 12 N ; -0.053 ¢ o 0.45 0.73

5 A 2 W =54.8/(1+81.1e ) 0.970 . .
High-oil type T 14 N, W =52.3/(1+71.86%%0) 0.976 " * 0.43 0.65
Liaodou 14 N, W =49.7/(1 +65.0e™081) 0.979" 0.46 0.60
N, W =85.2/(1+153.9¢%9701) 0.980 " " 0.76 1.50
Ny W =146.2/(1 +220.7%974 1) 0.992** 1.01 2.71
T 16 N, W =112.5/(1 +552.9¢792") 0.984 " * 1.03 2.60
B R Liaodou 16 N, W =110.4/(1 +912.7¢%1% 1) 0.969 " * 0.87 2.88
High-protein type P N, W =107.5/(1 +212.0° 1) 0.992%* 0.87 1.97
Yongwei 6 N, W =114.5/(1 +270. 1e%591) 0.947 * 0.87 2.55
N, W =100.8/(1 +2022.3e° ') 0.989 * * 0.94 3.40
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