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Contributions of Symbiotic Nitrogen Fixation in Soybean to Reducing Fertiliza—
tion While Increasing Efficiency in Agriculture
LI Xinxin XU Rui-neng LIAO Hong

( Root Biology Center Haixia Institute of Science and Technology Fujian Agriculture and Forestry University Fuzhou 350002 China)

Abstract: In recent years excess nitrogen ( N) fertilization caused severe damage to agro-ecology. Therefore it is anxious to
excavate and seek other N sources for plant growth and development. Biological nitrogen fixation ( BNF) is a process in which
atmospheric nitrogen ( N,) is converted into ammonia by N, fixation bacteria. Among them symbiotic N, fixation by legumes
with rhizobia fixes more than 60% of the amount of BNF which plays important roles in agricultural production. Soybean is
not only one of the major protein and oil crops but also an excellent crop in rotation and intercropping systems. Therefore
giving full play to the BNF in soybean could bring great significance to reduce fertilization while increasing efficiency and de—
veloping environmental friendly and sustainable eco-agriculture. This paper summarized the ecological benefits of BNF  contri—
butions of soybean BNF in agriculture production the mechanisms of P promoting N nutrition as well as its problems so as to
provide some strategies and basis for revival of domestic soybean production and reducing fertilization while increasing effi—
ciency in agriculture.
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Fig. 1 The tendency of domestic grain and soybean production soybean import along

with annual consumption of total and N fertilizers over the period from 1995 to 2013
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Table 1 Comparison analysis of biological nitrogen fixation by different legumes
Plant N derived from

Legume Area /Mha Crop N /Tg N, fixation /% Crop N fixed /Tg
Common bean 25.1 1. 45 40 0.58
Cowpea 9.2 0.37 63 0.23
Chickpea 10. 4 0.96 63 0. 60
Pea 6.6 0.90 63 0.57
Lentil 4.1 0.33 63 0.21
Fababean 2.7 0.38 75 0.29
Groundnut 23.4 3.03 68 2.06
Soybean 93.4 24.17 68 16. 44

= X o Herridge ™

Biological nitrogen fixation = Nitrogen content of plant x Biological nitrogen fixation percent. Data in the table is modified from Herridge et al '* .
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Fig. 2 Molecular mechanism of root nodule
development and the acquirement of phosphorus

from root to nodule in soybean °
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