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Abstract: Amonia oxidation as a rate-limiting step in nitrification, plays an important role in soil nitrogen transformation and
crop nitrogen utilization. Clarifying the effects of straw returning with nitrogen fertilizer on ammonia—oxidizing microorganisms and
their relationship with maize yield could provide a theoretical basis for the development of green agriculture with efficient straw
returning and reduced fertilizer input. Therefore, a field experiment was conducted with 6 treatments: no straw returning and no
nitrogen fertilizer (Sy), half straw returning (7.5 t/ha) without nitrogen fertilizer (S,p), full straw returning (15.0 t/ha) without nitrogen
fertilizer (S,), no straw returning with 200 kg/ha nitrogen (SgN), half straw returning with 200 kg/ha nitrogen (S,,N), and full straw
returning with 200 kg/ha nitrogen (S;N). The study aimed to explore the impact of different amount of straw returns and nitrogen rates
on maize yield, soil nitrogen content, and the abundance and community structure of soil ammonia—oxidizing archaea (AOA) and
ammonia—oxidizing bacteria (AOB). The findings obtained as follows: the straw return treatment reduced maize grain yield and the
yield reduction was mainly related to a reduction in the number of grains in the spike. Straw returning significantly increased AOA-

amoA gene copy number and community Shannon index. However, it reduced the Shannon index of the AOB community. Nitrogen
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fertilizer application increased AOB-amoA gene abundance and increased the relative abundance of ammonia—oxidizing bacteria

represented by the genera Nitrosospira and Nitrosomonas. The AOB-amoA gene copy number showed the highest correlation with

maize yield (r=0.55, P<0.05). In conclusion, the abundance and community structure of AOA and AOB respond differently to straw

and nitrogen input, and their combination significantly enhances soil ammonia—-oxidizing microorganisms, thereby promoting maize

yield.

Key words: Straw returning; Maize; Nitrogen fertilizer; Yield; Soil ammonia—oxidizing microorganism; Ammonia—oxidizing

bacterium; Ammonia—oxidizing archaea
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120 kg/hm?, K,0 120 kg/hm?, At 040 B4 2L it
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pwL): 12.5 wL 2 x SYB Premix Ex Taq (Takara Biotech
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Sy 7.25+0.52 ¢ 364.43+36.00 ¢ 307.10+2.34 ¢ 0.49+0.01 b
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