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Response of Soil Microbial Flora of Reseeding Soybean to Annual Nitrogen Application Rate

Under Rotation of Wheat and Soybean
FANG Yanfei, XU Wenxiu", TANG Jianghua, FU Xiaowen, ZHANG Yongjie, DU Xiaojing, ZHANG Na, AN Chongxiao
(College of Agronomy, Xinjiang Agricultural University, Urumqi 830052, China)

Abstract: In order to reveal the after-effects and superimposed effects of annual nitrogen application rate on soil microbial flora
of reseeding soybeans, a split-plot experiment was conducted in 2017—2019 under wheat soybean rotation, in which the annual
nitrogen application included 0 (NO), 104 (N1), 173 (N2) and 242 (N3) kg/hm?® in wheat season, while 0 (S0), 69 (S1), 138 (S2)
kg/hm? in reseeding soybean season, then the changes of the number of soil bacteria, fungi and actinomycetes, the structure of soil
flora and the number of nitrogen physiological groups in soybean stubble were analyzed. The results show that nitrogen
application in the wheat season has a significant after-effect on the number of soil microorganisms in reseeding soybean. Under
the condition of no nitrogen application in reseeding soybean, the range of N2 to N3 nitrogen application in wheat season is
beneficial to increase soil bacteria, fungi, actinomycetes and nitrogen physiological groups. Under the condition of no nitrogen
application in wheat season, nitrogen application in soybean stubble significantly increases the number of three types of soil
microorganisms and nitrogen physiological groups, but the higher nitrogen application in soybean stubble significantly reduces
ammoniating bacteria and aerobic autogenous nitrogen-fixing bacteria. Nitrogen treatment in wheat season combined with S1 in
soybean stubble increases the three types of soil microorganisms, B/F and A/F values, ammonifying bacteria, nitrogen-fixing

bacteria and nitrifying bacteria compared with combined with S2, among of which, N1S1 is the highest in soil actinomycetes,
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aerobic autogenous nitrogen-fixing bacteria, B/F and A/F values, while N2S1 is near the highest in soil bacteria, fungi and

ammonifying bacteria. Excessive annual nitrogen application increases soil denitrifying bacteria, significantly reduces B/F and

A/F values, and inhibits three soil microorganisms and other nitrogen physiological groups to varying degrees. Therefore, proper

amount of nitrogen application for wheat and subsequent soybeans is an important measure to maintain the dominant soil flora,

the optimal application of annual nitrogen fertilizer should fully consider the superimposed effects of nitrogen fertilizer of the

preceding and subsequent crops. Under the conditions of this study, the combination of 104—173 kg/hm* (N1 to N2) nitrogen in

wheat season and 69 kg/hm® (S1) nitrogen fertilizer in soybean season is beneficial to soil microbial survival, soil fertility and

quality, and ecological environment of farmland.

Key words: Reseeding soybeans; Annual nitrogen application rate; Soil microbial flora
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Table 1 Physiochemical properties of topsoil in 0-20 cm tillage

layer
iy pH 2E BAHUR BUMA AREE SR
(g/kg) (g/kg)  (mg/kg) (mgkg) (mgkg)

2017 8.20 1.05 16.02 94.80 18.60 125
2018 8.25 1.04 13.44 83.72 23.04 184

*2 RREEEEXTLEEHEMEKE(@mm)
Table 2 Precipitation during the growth period of reseeding
soybean in experimental year

By TH 8 H 9 H 104 b @LFEM
2018  20.00  15.90 25.00 0.00 60.90
2019 29.20 32.30 35.40 2.00 98.90
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Fig. 1 Mean daily temperature during the growth period of reseeding soybeans in 2018 and 2019
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Fig. 2 Quantities of three soil microflora under different nitrogen fertilization after harvest of summer soybean
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Table 3  Effects of annual nitrogen fertilization on soil flora
structure of summer soybean

pos:] 2018 4F 2019 4F
B/F & A/F{H B/F {H A/F{H

NO0SO0 769.17 b 203.33 a 1765202  684.55a
NOS1  1087.62a 170.72 a 1938.71a  509.52b
NOS2  1121.67a 191.39a 1967.46a  542.56b
N1S0 897.10 b 218.73 a 1942.57b  607.14b
NISI  1191.40a 218.85a 3310.16a  784.36a
NIS2 100640 a 205.89 a 173333b  603.61b
N2SO  979.17 ab 186.25 a 1782.79b  666.50 a
N2SI  110246a 152.78 b 326099a  673.11a
N2S2 860.89 b 122.09 ¢ 219849b  590.87b
N3S0 836.74 a 130.74 a 228333a  547.37a
N3SI  752.85ab 107.89ab  1990.81a  446.39b
N3S2 678.23 b 89.79b 876.19 a 429.13 b
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Fig. 3  Effects of different annual nitrogen application on soil nitrogen physiological groups of summer soybean
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