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Effects of straw promoting decomposition returning coupled with nitrogen fertilizer types on growth and
nitrogen utilization of fresh maize in Huang—Huai—Hai Plain

LIU Jian', HU Zhihui', SONG Boya', FANG Heng"*", HU Hongxiang', GU Xiaobo®

(1.Anhui Province Key Lab of Farmland Ecological Conservation and Nutrient Utilization, Anhui Agricultural University, Hefei 230036,
China; 2.Key Laboratory of Agricultural Soil and Water Engineering in Arid and Semiarid Areas of Ministry of Education, Northwest A&F
University, Yangling 712100, China)

Abstract: To explore the interactive effects of straw decomposition—promoting returning and nitrogen fertilizer types on the growth and
nitrogen utilization of fresh maize, providing theoretical support for reduced nitrogen fertilization and increasing its efficiency in the Huang—
Huai-Hai Plain, we focused on fresh maize and conducted a split—plot design. The main plots included straw returning without treatment
(DS), straw ammoniation returning (AS), and straw add decomposing bacteria returning (FS); the subplots included urea (UF), slow—
released fertilizer (RF ), and mixed fertilizer (blending conventional and coated urea in 3:7, MF). The effects of different nitrogen fertilizer
types on dry matter accumulation, chlorophyll content, yield, plant nitrogen uptake, and soil nitrate nitrogen content of fresh corn were
studied. The results showed that under the same type of nitrogen fertilizer, the AS and FS treatments increased chlorophyll content and dry
matter accumulation by 7.4%, 9.8% (AS), and 7.4%, 12.1%(FS), respectively, but decreased the nitrate—nitrogen content in 0—60 cm soil
by 22.6% and 18.6%, respectively, compared with DS treatment. The plant nitrogen uptake, nitrogen proportion of grain, and yield (4.7%
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and 3.0% higher) of the AS and FS treatments were all higher than DS treatment. Under the same straw—returning conditions, MF and RF

treatments increased chlorophyll content and dry matter accumulation by 9.7%, 14.0% (MF), and 2.2%, 9.2% (RF), respectively, but also

decreased the soil nitrate—nitrogen content in 40-60 cm soil by 26.2% and 30.1%, respectively, compared with UF treatment. In addition,

the yield and nitrogen use efficiency was increased by 14.6%, 8.4% (MF), 9.3%, and 6.1% (RF), respectively, compared with UF

treatment. Under the conditions of this study, considering the growth of maize, nitrogen utilization of maize, and nitrogen residue of soil, it is

recommended that straw ammoniation and return coupling mixed fertilizer is the fresh maize planting pattern in the Huang—Huai-Hai

Plain, which can reduce nitrogen fertilization and increasing its efficiency.

Keywords: slow—released nitrogen fertilizer; straw ammonification; decomposing bacteria; nitrogen use efficiency; soil nitrate nitrogen
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Figure 1 Meteorological conditions during the maize growing season of the experimental field in 2023
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Figure 2 Chlorophyll content of fresh maize under the condition of straw decomposition returning coupling nitrogen fertilizer
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Figure 4 Plant nitrogen uptake and grain nitrogen proportion of fresh maize at maturity stage under the condition of

straw decomposition returning coupling nitrogen fertilizer
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Table 2 Nitrogen utilization rate of fresh maize at maturity stage

under straw decomposition returning coupling nitrogen fertilizer
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