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Effects of Different Crop Rotation and Nitrogen Fertilization on Carbon Decomposition

Potential of Pumpkin Rhizosphere Bacteria

QIU Husen'?, YANG Shenjiao'*", ZHOU Xinguo'?

(1 Farmland Irrigation Research Institute, Chinese Academy of Agricultural Sciences, Xinxiang, Henan 453002, China;
2 National Agro-ecological System Observation and Research Station of Shangqiu, Shangqiu, Henan 476000, China)

Abstract: In order to understand better the responses of rhizosphere bacterial diversity and organic carbon decomposition
metabolism genes to tillage measures, rhizosphere soils of pumpkin rotated with wheat or watermelon were taken as test
objects, and two nitrogen levels (N, 1.0 and 2.0 g/kg) were designed, the rhizosphere bacterial community structure and
abundance of organic carbon decomposition metabolism genes were analyzed based on high-throughput sequencing
technologies and PICRUSt analysis. The results showed that no significant difference was found in bacterial Shannon diversity
index and community structure between different treatments. Proteobacteria, Bacterodidetes, Actinobacteria and Cyanobacteria
were four dominant phyla in rhizosphere bacterial community structures under all treatments, with the sum of relative
abundance reached 90%. Redundancy analysis showed that nitrate nitrogen in soils rotated with wheat, ammonium nitrogen
and nitrate nitrogen in soils rotated with watermelon, played more important role in regulating bacterial community structure
than those of other physiochemical indexes. At high nitrogen level, the relative abundance of Proteobacteria in soils rotated
with wheat was lower than that in soils rotated with watermelon, but the relative abundance of Bacterodidetes and
Actinobacteria was higher than that in soils rotated with watermelon (P<0.05). The abundances of enzymes gene expression
such as a-amylase and B-galactosidase, important for the decomposition of hemicellulose and starch, were higher in soils
rotated with wheat compared to that in soils rotated with watermelon. In conclusion, crop rotation and nitrogen application
influence little on the microenvironment of pumpkin rhizosphere soil and the stability of bacterial community structure and

diversity. At high nitrogen level, soil types rotated with different crops affect the relative abundance of bacterial phylum
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participating in organic carbon decomposition. The decomposition rate of organic carbon in soils rotated with wheat is higher

than that in soils rotated with watermelon.

Key words: Rhizosphere soil; Bacterial diversity; Organic carbon decomposition metabolism; Nitrogen fertilization
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Table 1 Basic properties of tested soils

+# EERIIRT3 Bl 2 EER T AL
(g/kg) (mg/kg) (mg/kg) (mg/kg)
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Table 2 Differences in soil physiochemical properties
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A A fRA [SE
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AR (mg/kg) 4476 Aa 43.59Aa  26.07Bb  60.45 Aa
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Fig. 1 Shannon index of bacterial diversity on OTUs level
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Table 3 Differences in bacterial community compositions under different treatments using non-parametric multivariate statistical approaches
(ANOSIM, Adonis and MRPP)s
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RfH PE R FfH PfA W o IS ME P{H
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PR+ HIE A vs T8 £+ A -0.11 0.70 0.17 0.82 0.60 0.14 0.13 0.50
INFZ R HIA vs TR £ HIRA -0.15 0.70 0.16 0.79 0.40 0.20 0.19 0.60
INERE A EA vs TERE LR A 1.00 0.10 0.79 14.97 0.10 0.11 0.19 0.10
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80 1 Verrucomicrobia ?(5) érthrtl)lbacte”r
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\ unidentified SR ]
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AL VR MR Deinococcus-Thermus IR AL AR A
INFE T [LY)\E I other INERE VHIRAE

(REOAS 3= BE T 20 A2 14 B T TR

2

ETAMEB)KFRMEMEYREEN

Fig.2 Bacterial community structures at phyla (A) and genus (B) levels (with relative abundance in top 20)
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