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Effect of Different Nitrogen Application Levels on the Root Morphology, Nodu-
lation and Nitrogen Fixation in 7S Subunit Lacked Soybean
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Abstract: In order to popularize 7S subunit lacked soybean effectively, the experiment was conducted with 4 nitrogen levels
(pure N-)inculding NO (0 mg-kg™"), N1 (25 mg-kg™'), N2 (50 mg-kg™') and N3 (75 mg-kg™') with Dongfu 2(7S
subunit lacked soybean line). The response of soybean root morphology, nodulation and nitrogen fixation to different nitrogen
application levels were studied with pot cultivation. The results showed that under N1(25 mg-kg™") level root dry weight and
root to shoot ratio increased, root nodule nitrogen fixation potential and yield per plant were higher than others. Under N2
(50 mg-kg™") level root length, root surface area, root volume were larger than the other treatments in the late growth stage,
root dry weight was biggest, root to shoot ratio was lower, nitrogenase activity and seed yield per plant were highest. Under N3
(75 mg-kg™") level plant dry weight was higher, but plant invalid growth was occurred. Nodule number, nitrogen fixation po-
tential , root to shoot ratio and yield were lower. Taking into account of seed yield and root characteristics, appropriate N fertil-
izer amount of 7S subunit lacked soybean was 25 —50 mg-kg ™'
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Fig. 1 Dynamics of root length and root average diameter per soybean plant under different nitrogen applications
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Fig. 2 Dynamics of root surface and root volume per soybean plant under different nitrogen applications
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Table 1 Nodule number and weight per soybean plant under different treatments and stages

4 i A s HoR PR
Treatment Stage Nodule number Nodule fresh weight/g Nodule dry weight/g
NO R3 91.7+ 25.1b 0.41 +0.06 b 0.11+0.01 b

R4 202.3 £105.0 a 1.37 +0.61 a 0.39+0.13 a
N1 R3 129.0+ 11.5 b 1.24+0.45 b 0.34£0.02 b
R4 201.7+122.4 a 1.601.01 a 0.57+0.31 a
N2 R3 95.7+ 29.4 b 0.68 £0.08 b 0.17 £0.01 b
R4 166.3+ 26.7 a 0.83 £0.06 a 0.31+0.01 a
N3 R3 2.0+ 13.9b 0.13+0.01 b 0.02 £0.00 b
R4 120.3+ 13.0a 0.53+0.15 a 0.26£0.10 a

K2 RFEVEIITRIR R — AL A AR Y . ARITRE22 R 23 (P <0.05)

Significant analysis of difference mean the different stages in a treatment. Different letters indicate means significant difference( P <0.05).
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Fig. 3 Change of root morphology and nodulation at R4 under different nitrogen applications
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Table 2 Change of yield factors per soybean plant under

different nitrogen applications

b OB BARRIERL BARRRIEL ok
Treatments Pod number per plant Seed number per plant Seed weight per plant/g
NO 50.00 £14.73 b 130.00 £30.05 b 18.33+4.11 b
N1 62.33£15.31 a 156.00 £29. 14 a 20.60 £3.78 a
N2 67.00 £11.79 a 157.00 £31.63 a 21.73 £5.57 a
N3 41.67 £3.79 ¢ 103.67 £12.70 ¢ 14.27 £1.88 ¢
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