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Abstract: The effects of manure and chemical fertilizer combined with biochar on nitrification potential and ammonia oxidation microbial change characteristics of purple soils
were studied to explore the effects of fertilization measures and soil environmental factors on nitrification potential and ammonia oxidation microbial change characteristics. In
this study, purple soil was taken as the research object, and five treatments were set up: no fertilizer(CK) , chemical fertilizer (F), manure(P), chemical fertilizer plus
biochar( FP) , and manure plus biochar(PP). PCR and T-RFLP methods were used to study the characteristics of soil AOA and AOB communities, and soil nitrification
potential and environmental factors were measured at the same time to determine the effect of manure combined with biochar on the nitrification potential of purple soil. The
results showed that; () compared with that in the CK treatment, the FP and PP treatments significantly increased soil nitrification potential (P <0. 05). @) Compared with that
in the CK treatment, the F, P, FP, and PP treatments significantly increased the number of copies of the AOA amoA gene in the soil by 78. 17%-162.22% (P <0.05) , and
the F, FP, and PP treatments significantly increased the number of copies of the AOB amoA gene by 21. 56%-78.32% (P <0.05). 3 Compared with that in the CK
treatment, the PP treatment significantly improved the Shannon, richness, and evenness indices of the soil AOA community(P <0.05), and the combination of biochar( FP
and PP treatments) could change the community structure of the soil AOB. @) The chemical fertilizer and manure affected the AOA and AOB community structure by changing
soil properties such as pH, TP, AP, C/N, SOM, NO; -N, and NH,’ -N. (5 Stepwise regression analysis further showed that AOB amoA gene abundance was the main factor
affecting soil nitrification potential. Therefore, under the condition that chemical fertilizer and manure were applied together with biochar, the AOB community was the main
driver of the ammonia oxidation process in acidic purple soil, and fertilization affected the ammonia oxidation process by regulating C/N and NO; -N.

Key words: biochar; manure; purple soil; nitrification potential; ammonia oxidizing microorganism
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Table 1  Basic properties of biomass charcoal and manure tested
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Table 3 Quantitative PCR primers, systems, and procedures for nitrification function gene
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Table 4  Quantitative PCR primers, system, and procedures for T-RFLP analysis of nitrification functional gene
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Table 5 Effects of different fertilization treatments on soil nutrients
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Fig. 2 Effects of different fertilization treatments on the copy numbers of AOA amoA and AOB amoA genes in soil
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Table 6 Shannon index(H) , richness index(S), and evenness index(EH) of AOA and AOB communities under different fertilization treatments
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Fig. 3 Relative abundance of AOA amoA and AOB amoA gene restriction fragments in soil under different fertilization treatments
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Fig. 4 RDA analysis of soil AOA and AOB community structure and environmental factors
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Table 7 Main predictors responsible for the changes in soil nitrification potential and the amoA

gene abundance based on stepwise linear regression analysis

WH TR EE T F1H W JE 1 R PiE
AOA amoA FEFH £ NO5 -N 28.99 0. 64 <0. 001
AOB amoA FEHFJF C/N 34.82 0.89 <0.01

NP AOB amoA FEH 1 23.01 0.85 <0.05
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