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Synergistic effect of combined application of straw and lime on improving
red soil acidity and its impact on nitrogen utilization in maize

LI Hui, BAO Yuting, ZHANG Linzhi, WANG Ningyuan, DAI Xinjun
( Department of Biology, Xinzhou Normal University, Xinzhou 034000, China)

Abstract: In this study, Zhengdan 958 was used as the material to explore the effects of combined application of
corn straw and lime on the physical and chemical properties of red soil and the growth and development of corn through a
pot experiment. A two-factor experimental design was adopted, with different gradients of corn straw application rates (0,

2% , 4% , 6% ) and lime application rates (0 g/kg, 2 g/kg). The results showed that with the same lime application rate,

the content of soil exchangeable aluminum and its

S H 29 :2025-06-23 proportion decreased significantly (P<0.05) as the straw
ESTE. (764 SR BT 523 %155 B (202103021223370 . 2024030- application rate increased. When the straw application rate
21222331) ; INVH 4 & 252 A B B 01 H (20241328) ; was the same, the contents of soil exchangeable aluminum
SN ImYE B 1331 TREBE S 53 Wi H (2021KY13) and exchangeable acid in the treatment of straw combined
EEEN A H(1991-) L, g E O lE Yim, AT+ with lime were significantly lower than those in the treat-
AL FIERTFE o (E-mail ) 18735423170@ 163.com ment of straw alone (P<0.05), indicating that the com-

BiES U2, (E-mail) 18335072301@ 163.com bined application of straw and lime had a synergistic effect
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in reducing red soil acidity. With the same lime application rate, soil organic matter content and soil enzyme activity showed

an overall upward trend with the increase of straw application rate. At the same straw application rate, the content of soil

ammonium nitrogen in the treatment of straw combined with lime was significantly lower than that in the treatment of straw

alone (P<0.05), which might be due to the increase of pH value promoting the activity of nitrifying microorganisms, lead-

ing to the conversion of NH; to NO;. The results of two-way analysis of variance showed that the interaction effect of straw

application rate and lime application rate had extremely significant effects (P< 0.01) on soil pH, exchangeable acid con-

tent, exchangeable aluminum content, exchangeable hydrogen content, and ammonium nitrogen content. Redundancy anal-

ysis results showed that soil exchangeable aluminum content was negatively correlated with soil enzyme activity and soil nu-

trient content. The results of this study demonstrated that the application of 4% corn straw + 2 g/kg lime had the best

effect, which could significantly increase soil pH, reduce soil exchangeable aluminum content, alleviate the toxic effect of

aluminum ions on corn roots, and promote corn growth and its absorption and utilization of nitrogen. This study provides a

theoretical basis for red soil improvement and efficient corn cultivation.
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Fig.1 Soil pH values under different treatments
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