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Waste Utilization, Nanjing 210095, China)

Abstract:  Objective  The object of this study was to explore the effect of nitrogen addition rate on the relationship between
soil microbial diversity and asynchrony in rice-wheat rotation. Method We collected soil samples at key growth stages in
rice-wheat rotation under different nitrogen addition rates in a long-term experiment and used high-throughput sequencing
technology to analyze the effect of nitrogen addition rate on soil microbial diversity. Also, we explored the effects of nitrogen
addition rates on yield by altering soil microbial asynchrony. The gradient N addition rates in field experiment were 0, 50, 100,
200, 300 kg-hm 2 for wheat and 0, 90, 180, 270, 360 kg-hm > for rice. The key growth stages when soil samples were collected
include: fallow before wheat planting, jointing, booting, flowering, and maturing during the wheat season, and fallow before
rice planting, max-tillering, shooting, flowering, and maturing during rice season. ~ Result N addition rates impacted soil
microbial diversity and composition in each growth stage, and the N addition rate could significantly account for about 12%
variations of microbial richness in the rice period. When the N addition rates were 100 or 180 kg-hm 2, soil microbial diversity
in the wheat or rice seasons, respectively, was maintained at a relatively high level across all plant developmental stages. Also,
the N addition rate could significantly account for 9%—11% variations in microbial community composition in the wheat and
rice period. With the increase of N addition rate, the asynchrony of some microbial populations was significantly increased
during the wheat (e.g. Phenylobacterium, Sphingomonas, Cyanobacteria Gpl, Desulfovirga, Lacibacter, Terrimonas) and rice
seasons (e.g. Desulfovirga, Spartobacteria genera incertae sedis, Ohtackwangia, Acidobacteria Gp7, Arenimonas, Niastella).
Importantly, the wheat and rice yields showed positive relationships with the asynchronies of Phenylobacterium and
Desulfovirga and with the asynchronies of Desulfovirga, Spartobacteria genera incertae sedis, Ohtaekwangia and Arenimonas,
respectively.  Conclusion Nitrogen addition rate has a constant impact on soil microbial diversity in rice-wheat rotation
during plant development, which changes microbial population asynchrony, and then improves certain functional
complementation to increase crop yield. The results of this study can provide a scientific basis and practical guidance for
regulating soil microbial communities to maintain high crop yield.

Key words: Soil microbe; Asynchrony; Nitrogen fertilizer; Crop yield; Growth stage
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120.49°E ) 47, I HF 2010 4Fisr, i+
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1
Fig. 1
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Change of soil microbial diversity in each growth stage of wheat/rice with different N addition rates
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RKF 535 5 W B4 5 A 0 T B R S 2 K R
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Table 1 The yield of wheat/rice with different N addition rate

INAE R A INAE 7 A IKHE it A KRG 77 4
N addition rate of wheat Yield of wheat N addition rate of rice Yield of rice
/ (kg'hm?) / (kg-hm?) / (kg-hm?) / (kg-hm?)
0 300041 182 0 8 225+279
50 5467+301 90 10 823+1 115
100 5750+150 180 12 443+1 024
200 8 350+477 270 13 057+332
300 9 500+346 360 13 943+448
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Fig. 2 Change of soil microbial composition in each growth stage of wheat with different N addition rates
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Fig. 3 Relationships between microbial asynchrony with N addition rate ( a. Relationships between microbial asynchrony with N addition rate in

wheat soil; b. Relationships between microbial asynchrony with N addition rate in rice soil )
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