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Degradation Characteristics of Soil Fertility in Gravel-mulched Fields in Ningxia

ZHOU Lina'?, MA Ying'?, PAN Zhandong'?, LIU Xiaotong'?, LUO Jianhang'?, ZHAO Ying"*"

(1 Institute of Agricultural Resources and Environment, Ningxia Academy of Agriculture and Forestry Sciences, Yinchuan
750002, China; 2 Yinchuan Field Scientific Observation and Research Station of the Ministry of Agriculture and Rural Affairs,
Yinchuan 750002, China)

Abstract: In order to clarify the degradation characteristics of soil fertility in gravel-mulched field under the condition of
continuous cultivation of watermelon in Ningxia. In the main producing area of selenium-sand watermelon of Zhongwei City
in Ningxia, 0-20 cm soil samples of the original wasteland, 1-5, 5-10, 10-20 and >20 years of gravel-mulched fields were
sampled, and their basic physicochemical properties and key enzyme activities were analyzed and compared. The results
showed that: 1)With the increase of cultivation years, soil structure was further deteriorated by soil compaction, and soil water
holding capacity was decreased continuously, and soil salinity was in a linear accumulation (R*=0.880 8), and soil organic
matter and nutrient contents were in the process of depletion. 2)With the cultivation years increased, the activities of soil
urease, alkaline phosphatase and sucrase were significantly decreased, but no significant difference occurred in soil catalase
activity. 3)A negative correlation was found between soil enzyme activities and total potassium content. Soil pH and total salt
were the main influencing factors on physicochemical properties and enzyme activities in gravel-mulched fields. Therefore,
the continuous cultivation of gravel-mulched fields can lead to the decrease of soil key enzyme activities and the obvious
degradation of soil fertility.

Key words: Gravel-mulched fields; Cultivation years; Soil physicochemical characteristics; Soil enzyme activity; Degradation
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Fig. 1 Changes of soil bulk density (A) and field capacity (B) in 0-20 cm layers in gravel-mulched fields with different cultivation years
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Fig. 2 Changes of soil chemical characteristics in 0-20 cm layers in gravel-mulched fields with different cultivation years
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Table 1  Soil enzyme activities in 0-20 cm layers in gravel-mulched fields with different cultivation years

LA PR (a) IR A (mg/(g-min)) P 2 it (mg/ (g-miin)) TWEBEREF (mg/(g-min)) i E AL A (mg/g)
CK 2.64+0.35a 2.93+0.31ab 1.38+0.30a 9.81+0.30a
1~5 1.84+0.89ab 3.15+0.78a 1.57+0.68a 7.81+0.33a

5~10 1.51+0.47bc 2.32+0.63abc 0.59+0.18b 8.89+0.16a
10~20 0.85+0.13bc 1.29+0.27¢ 0.24+0.08b 8.23+1.41a
>20 0.64+0.16¢ 1.79+0.35bc 0.44+0.10b 9.54+1.45a

T RPN I EEARHEZE (n=4), [FFIEE/ NG TR 5] 2 7 ) Pk 45 BR ) 22 52 .35 (P<0.05)
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Fig. 3 Correlations between soil physicochemical properties and enzyme activities in 0-20 cm layer in gravel-mulched fields
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