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Effect of organic fertilizer and lime combination on ameliorating acid soil in south China

HUANG Jianfeng', WU Tengfei', YE Fang”, ZHANG Mu", PANG Yuwan', WU Zhaoyun', XIAO Yong’, WU Yongpei', FU Hongting',
LI Ping'

(1. Institute of Agricultural Resources and Environment, Guangdong Academy of Agricultural Sciences/Key Laboratory of Plant Nutrition
and Fertilizer in South Region/Guangdong Key Laboratory of Nutrient Cycling and Farmland Conservation, Guangzhou 510640, China;
2. Protection Center of Agricultural Environment and Cultivated Land Quality of Guangdong Province, Guangzhou 510500, China; 3.Plant
Protection Research Institute, Guangdong Academy of Agricultural Sciences, Guangzhou 510640, China)

Abstract: In order to clarify the ameliorating effect of organic fertilizer and lime on acidic soil in south China, a field trial was conducted to
study the effects of single and combined application of organic fertilizer and lime on the acidification properties, rice growth and yield of
acidic soil in double cropping rice areas. The experiment included five treatments : no fertilization (CK), single application of controlled
release fertilizer (CF), controlled release fertilizer+application of lime (LM), controlled release fertilizer+application of organic fertilizer
(OF), and controlled release fertilizer + lime combined with organic fertilizer (CLO). Except for CK, the nutrients in each treatment
remained consistent, and the materials were all applied to the soil before rice transplantation. The results showed that the combination
treatment had the best improvement effect on soil pH, increasing by 0.42 units, while the OF and LM treatments were 0.27 and 0.37,
respectively. The organic matter content in the soil treated with OF was the highest, reaching 44.46 g - kg™, followed by the combined

application of CLO, reaching 37.76 g+ kg™, CLO treatments significantly reduced soil exchangeable acid content by 71.4%. There is a
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significant negative correlation between soil pH and exchangeable aluminum and hydrogen. The absolute slopes of the regression equations

for exchangeable hydrogen and exchangeable aluminum with pH are 1.356 8 and 0.156 0, respectively. The total amount of exchangeable

base ions in the soil treated with a single application of lime reached 7.52 cmol - kg™, significantly higher than other treatments, followed by

the combined application of CLO, reaching 6.92 cmol - kg™'. The combination application treatment can increase the chlorophyll content in

rice leaves during the filling period, resulting in the best yield increase effect. The comprehensive research results indicate that the

combination of organic fertilizer and lime improves acidified soil more than a single application, which can provide data support for

subsequent acidified farmland management.

Keywords: south China; acid soil; organic fertilizer; lime; double—cropping rice; ameliorating acid soil
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Figure 1 Effect of different treatments on the soil pH during the rice growth periods
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Table 1 Effects of different treatments on the early and

late rice yields

FL7F Early rice

i F# Late rice

AbS 7 TR P FRE
Treatment Yield/ 1000~grain Yield/ 1000-grain
(kg-hm™) weight/g (kg-hm™) weight/g

CK 4 788.0£3.28b 20.6+0.14ab 4 731.0+4.56¢ 25.1+0.38b
CF 4981.5+8.38b  20.7+0.34ab  5469.0+2.77b 26.5+0.29ab
LM 5389.5+7.19a 21.0+0.47ab 5 584.5£7.98ab 26.7+0.02a
OF 5328.0£8.17a  20.5+0.33b 5 670.0£7.86ab 27.0+0.02a
CLO 5470.5+7.57a 21.5+0.32a 5772.0£10.18a 26.6+0.16a

T AR ING FREFR RN [R) 4 B R] 22 57 4. 25 (P<0.05) .
Note: Different small letters indicate significant difference among
treatments ( P<0.05).
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filling stage
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