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Effécts’ of Qombined Application ()f Eun:gal Residue and Chemical Fertilizer on Soil
Microbial Community Composition and Diversity in Paddy Soil

GENG Heé-tian' , WANG Xu-dong' *, SHI Si-ho”, YE Zheng-gian' , ZHOU Wen-jing'

(1. Zhejiang Provincial Key Laboratory of Contaminated Soil Remediation, College of Environmental and Resource Science, Zhejiang Agricultural and Forestry University,
Hangzhou 311300, China; 2. Soil Ecology Laboratory, College of Resources and Environmental Sciences, Nanjing Agricultural University, Nanjing 210095, China)
Abstract; Fungal residue is a unique abundant organic material undervalued in agricultural production. The application of chemical fertilizer combined with fungal residue can
not only improve soil quality but also regulate the microbial community. However, it is unclear whether the response of soil bacteria and fungi to the combined application of
fungal residue and chemical fertilizer is consistent. Therefore, a long-term positioning experiment in a rice field was conducted with a total of nine treatments. Chemical
fentilizer (C) and fungal residue (') were applied at 0, 50%, and 100% to evaluate (D) the change in soil fertility properties and microbial community structure and @) the
main driving factors of soil microbial diversity and species composition. The results showed that soil total nitrogen (TN) was highest after treatment C,F,,, (55.56% higher
than in the control) , and the carbon to nitrogen ratio (C/N), total phosphorus (TP), dissolved organic carbon (DOC), and available phosphorus ( AP) contents were
highest after treatment with C,, F,, (26. 18%, 26.46%, 17. 13%, and 279. 54% higher than in the control, respectively). The amounts of soil organic carbon (SOC),
available nitrogen (AN) , available potassium (AK) , and pH were highest after treatment with C,F, o, (85.57%, 41.61%, 29.33%, and 4. 62% higher than in the control,
respectively) . Following the application of fungal residue with chemical fertilizer, there were significant changes in the a-diversity of bacteria and fungi in each treatment.
Compared with that of the control (C,F, ), different long-term applications of fungal residue with chemical fertilizer did not significantly change soil hacterial B-diversity but
resulted in significant differences in fungal B-diversity, and the relative abundance of soil fungal Ascomycota and Sordariomycetes significantly decreased after the application of
CsoF 00 The random forest prediction model indicated that AP and C/N were the main driving factors of bacterial and fungal a-diversity, respectively, and AN, pH, SOC,
and DOC were the main driving factors of bacterial S-diversity, whereas AP and DOC were the main driving factors of fungal B-diversity. Correlation analysis suggested that the
relative abundance of soil fungal Ascomycota and Sordariomycetes had a significantly negative correlation with SOC, TN, TP, AN, AP, AK, and C/N. PERMANOVA showed
that variation in soil fertility properties, dominant species of soil bacteria at the phylum and class level, and dominant species of soil fungi at the phylum and class level were
all best explained by fungal residue (46.35%, 18.47%, and 41. 57%), respectively) , and variation in bacterial diversity was best explained by fungal residue (23.84% ) and
to a lesser extent by the interaction between fungal residue and chemical fertilizer (9. 90% ). In contrast, the variation in fungal diversity was best explained by the interaction
between fungal residue and chemical fertilizer (35.00% ) and to a lesser extent by fungal residue (10.42% ). In conclusion, the application of fungal residue has more
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advantages than chemical fertilizer in influencing soil fertility properties and microbial community structure changes.

Key words: fungal residue; chemical fertilizer; paddy soil; bacterial diversity; fungal diversity; microbial community
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CoFso 6. 62bc 19. 12¢ 0. 84cd 22.73bc 0.71ab 445.51¢ 222.70¢ 16. 89f 103. 67de
CoF o0 6. 90ab 23. 06a 0.98a 23. 62ab 0.77a 480. 16b 295. 10a 47.85a 113. 33bed
CsoFy 6. 46¢ 13. 60e 0. 65¢ 20. 98cd 0. 70ab 487. 74ab 223. 53¢ 30. 79¢ 100. 33e
CsoFsp 6. 64bc 14. 05e 0. 89bc 15. 76e 0.71ab 487. 80ab 266. 00b 28.45¢cd 106. 33cde
CsoF 100 7.02a 23.53a 0.93ab 25.41a 0.79a 493. 89ab 300. 30a 39.32b 129.33a
CiooFo 6. 72abc 12. 441 0.78d 16.05e 0.71ab 422.79¢ 216.73¢ 21.57e 105. 33de
Cro0Fso 6. 68be 17.92d 0. 88he 20.32¢d 0.78a 393. 98d 263. 70b 25.70d 116. 67be
CiooF 100 6.89ab 21.69b 0. 85bed 25.45a 0. 80a 510.28a 222.40c 51.57a 120. 62ab

1) Bt A~ M, 17— PR R NS

3T REFRORANEAEHELE P <0. 05 K225 8 2%
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