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Effects of Different Organic Materials on Salinity, Fertility and Soybean Growth in Coastal

Saline Soil
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(1 Institute of Agricultural Resources and Environmental Sciences, Jiangsu Academy of Agricultural Sciences/Key Laboratory of
Saline-Alkali Soil Improvement and Utilization (Coastal Saline-Alkali Lands), Ministry of Agriculture and Rural Affairs, Nanjing
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and Safety Engineering, Jiangsu University, Zhenjiang, Jiangsu 212013, China)

Abstract: To explore the effects of different organic materials on reducing soil salinity, improving soil fertility and promoting
soybean growth in coastal saline soil, five organic materials including corn straw, distiller's grains, flammulina velutipes residue,
agaricus bisporus residue and natural humus material (MT) were selected to carry out a pot experiment. Each organic material
was set with low, medium and high application rates to study their effects on the physicochemical properties, biological activity,
and soybean growth indicators of coastal saline soil. The results showed that different types and application rates of organic
amendments played different roles in reducing salinity and improving fertility. High application rate of MT had the best effect on
reducing soil salinity, which significantly reduced soil salt content by 1.5 g/kg. Agaricus bisporus residue showed obvious effects
on improving soil fertility, which increased the contents of soil organic matter, dissolved organic carbon, and available
phosphorus by 71.6%, 278.7% and 89.4%, respectively. Corn straw and flammulina velutipes residue significantly improved soil

microbial activities, with high amount of corn straw significantly increased microbial biomass carbon content by 1.5 times, and
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the high application rate of flammulina velutipes residue significantly increased soil B-glucosidase and N-acetylglucosaminidase
activities by 3.3 and 2.6 times. In terms of crop growth promotion and stress resistance, low application rate of flammulina
velutipes and agaricus bisporus residue significantly increased the dry weight of soybean biomass by 20.9% and 16.2%,
respectively, and decreased the ratio of Na'/K" by 64.5% and 59.3%, respectively, which benefit to alleviate salt stress on soybean
growth. Notably, the high application rate of distiller's grains and agaricus bisporus residue effectively increased soil salt content,
intensified salt stress on crops, elevated the content of proline in plant leaves, thereby inhibited crop growth and reduced biomass.

Therefore, when using organic materials to improve saline soil, it is imperative to consider the background salinity content of

organic amendments and prudently regulate their application amounts to mitigate soil salt accumulation.

Key words: Organic amendments; Coastal saline soil; Soybean; Soil organic matter
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Table I Basic physiochemical properties of tested organic materials

HOLYEL pH EEe LB LA e e
(g/ke) (g/ke) (g/kg) (g/kg) (g/kg)
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Wk 7.00 40.46 460.18 22.28 14.22 11.15
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Table 2 Application amounts of different organic materials
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Fig. 1 Effects of different organic materials on soil pH and salinity
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Table 3 Correlation between soybean growth with soil physicochemical properties and microbial activity indexes
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