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Mechanism of Phosphorus-solubilizing Microorganisms Carrying pqqC gene in Rice

Rhizosphere Soil Responding to Phosphorus Deficiency Stress

YAN Yulian', YU Yijun?, XU Qingshan', KONG Yali', WANG Hangfeng', LI Shangpan', CHI Chunxin', TIAN Wenhao',

LIU Yinxiu?, LIU Xiaoxia®, ZHU Chunquanl, ZHANG Junhua'”

(1 China National Rice Research Institute, Fuyang, Zhejiang 311400, China; 2 Zhejiang Cultivated Land Quality and Fertilizer
Administration Station, Hangzhou 310020, China)

Abstract: This study employed pot experiments that conducted continuous phosphorus deficiency (—P) and phosphorus addition
(+P) treatments over five years. In the fifth year, the microbial community structure carrying pgqC genes and inorganic P
components in the rhizosphere soil of rice were measured. The results demonstrated that, compared to the +P treatment, the —P
treatment significantly increased the Al-P content, reduced the Fe-P content, and simultaneously elevated the copy number of
pqqC gene in the soil. The above treatments significantly influenced the composition and structure of pgqC gene-carrying
microbial communities. Long-term —P stress increased the Shannon index and Simpson index of pgqC gene-carrying
microorganisms in the rice rhizosphere soil, enhancing the relative abundance of Rhizobium, Pseudomonas, Piscinibacter,
Rhizobacter and Methylibium. Additionally, pgqC gene-carrying microorganisms showed correlations with various forms of
inorganic P in the soil. This study revealed the significant impact of —P stress on the microbial community structure carrying pgqC
genes in the rice rhizosphere soil, providing a novel microbiological perspective for improving soil P utilization efficiency.

Key words: Paddy field; pgqC gene; Inorganic phosphorus components; Phosphate-solubilizing bacteria
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Fig.l1 Changes of soil inorganic phosphorus fractions under
phosphorus deficiency and phosphorus addition treatments
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Table 1 o diversities of pgqC -harboring bacteria communities under phosphorus deficiency and phosphorus addition treatments
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Fig. 2 Soil pqqC gene abundance under phosphorus deficiency and
phosphorus addition treatments

02+ o .
01+ &F | 4 P e+P
~ ‘v”.' 4 1 F 1 . 7P
o )
2 00f g -
z i :
01k i : "
02+ | m ,
i Stress=0"
-03 , R=0.99; P=0.001 .
—04 0.0 0.4 0.8
NMDS1
3 EEEZHREDITNMDS)IET peqC EEMEY
BE NS THHE

Fig. 3 Distribution characteristics of pgqC -harboring bacteria
community by non-metric multidimensional scaling analysis
(NMDS)
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Fig.4 Top 10 dominant bacterial genera of pgqC -harboring
bacteria communities under phosphorus deficiency and phosphorus
addition treatments
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