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Impacts of different forms of nitrogen on the decomposition of wheat straw by Aspergillus niger

GUAN Hao, WANG Liyan, JIN Mengcan, TIAN Da’, GAO Hongjian"

(College of Resources and Environment, Anhui Agricultural University / Anhui Province Key Laboratory of Farmland Ecological
Conservation and Pollution Prevention/Key Laboratory of Jianghuai Arable Land Resources Protection and Eco-restoration, Ministry of
Natural Resources/Anhui Engineering and Technology Research Center of Intelligent Manufacture and Efficient Utilization of Green
Phosphorus Fertilizer/Research Center of Phosphorous Efficient Utilization and Water Environment Protection Along the Yangtze River
Economic Zoner, Hefei 230036, China)

Abstract: The effect of exogenous addition of different forms of nitrogen on the decomposition of wheat straw by Aspergillus niger was
assessed. The effects of different forms of nitrogen on residue mass, microbial biomass, and extracellular enzyme activity during the
decomposition of wheat straw were studied by an indoor shaking culture method. The five treatments conducted in the laboratory were as
follows : wheat straw (W), wheat straw +A. niger (WA), wheat straw +A. niger + ammonium sulfate (WAA ), wheat straw +A. niger + urea
(WAU), and wheat straw+A. niger + potassium nitrate (WAP). The treatment order of the decomposition rate of wheat straw was WAP
(21.87%) >WAU (21.08%) >WAA (17.29%) >WA (14.23%) >W (7.86%), and the order of the decomposition rate constant was Kyay

Wo#s B #:2022-03-08 R HHI:2022-04-25

YEE BT A5 (1997—) I RBOS LN IR AR, 500 WU = AR SR - E-mail: guanhao0721@163.com

SBIEMEE 4L E-mail:hjgao@ahau.edu.cn; Hik  E-mail : tianda@ahau.edu.cn

EEWA : [FEK A RRAILEIH (41877099, 42007030) ; 2B BHE R L 41(202103206020012) 5 280 A AR BERITRHEI H (2021-K-11)

Project supported : The National Natural Science Foundation of China(41877099,42007030) ; The Special Fund for Key Program of Science and Technology
of Anhui Province, China(202103206020012) ; The Program at Department of National Resources of Anhui Province, China(2021-K-11)



2022410 B B AR R RO PR B RN 2 RS AT R 2299
(0.222)>Kyar(0.184)>Kyar (0.126 ) >Kya (0.072) >Ky (0.059) after 30 days incubation. With the addition of different forms of nitrogen, the

microbial biomass increased from 36.63% to 65.16%, B —glucosidase activity increased from 10.42% to 38.89%, acidic xylanase activity

increased from 13.28% to 58.75%, manganese peroxidase activity increased from 2.80% to 26.60%, and laccase activity increased from
22.86% to 44.57%. Amide nitrogen and nitrate nitrogen produced the best results. A structural equation model also revealed that nitrogen
addition increased the activity of straw—degrading enzymes by affecting the microbial biomass (SPC=0.45), thereby promoting the
decomposition of wheat straw. The findings indicate that A. niger can promote decomposition of wheat straw (<0.05). Exogenous addition
of different forms of nitrogen, especially amide nitrogen and nitrate nitrogen, can significantly accelerate the decomposition of wheat straw

by A. niger. Considering the input cost and practical application, urea is an ideal nitrogen source for promoting the decomposition of wheat

straw by A. niger.

Keywords : Aspergillus niger; nitrogen form; wheat straw decomposition; enzyme activity; structural equation modeling
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Figure 1 Impacts of different forms of nitrogen on

wheat straw decomposition
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Table 1 Fitting equation of different forms of nitrogen on wheat
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Figure 2 Impacts of different forms of nitrogen on
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Figure 3 Impacts of different forms of nitrogen on enzyme activities
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Figure 4 Relationship between wheat straw decomposition rate and microbial biomass as well as enzeme activity after

different forms of nitrogen addition
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