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Effects of Cinnamomum Camphora Plantations on Properties of Degraded
Red Soil and Utilization of Microbial Carbon Sources in Eastern Hu’ nan
ZHANG Jie, ZHANG Haiyan, ZHAO Jiao, JIN Xiaofang, GONG Lei, LI Feng, JIN Zhinong

(College of Water Conservancy and Ecological Engineering , Jiangxi Provincial Engineering Research Center for
Seed-breeding and Utilization of Camphor Trees, Nanchang Institute of Technology, Nanchang 330099)
Abstract: In order to study the effects of Cinnamomum camphora plantations on properties of degraded red
soil and utilization of microbial carbon sources in eastern Hu’nan, forest soil and non-forest soil samples
were paired sampled and analyzed. The results showed that the pH in forest soil was significantly increased
by 0. 95 units compared with non-forest soil, and the total phosphorus, total potassium and water contents
were significantly increased by 14. 8%, 16. 8% and 45. 6%, respectively. But the soil bulk density was
significantly decreased by 8.1%. The average well color development (AWCD) of soil microorganisms was
significantly increased by long-term Cinnamomum camphora restoration. Furthermore, the microbial
metabolic intensities of carbohydrates, amino acids, carboxylic acids, polymers and phenolic compounds in
non-forest soil were only 27. 6%, 19.2%, 23.4%, 47.1% and 3. 5% of those in forest soil, respectively. In
addition, soil microbial functional diversity indexes were significantly increased by long-term Cinnamomum
camphora restoration. Principal component analysis (PCA) showed that Cinnamomum cam phora plantations
changed the carbon sources utilization pattern of soil microbial community. Correlation analysis showed that
the improved soil physical and chemical properties after Cinnamomum cam phora restoration were reasons for
the improvement of microbial carbon sources utilization capacity and functional diversity indexes, and among
which, soil pH was the primary driving factor. In conclusion, Cinnamomum camphora plantations could
improve the microbial ecological function of degraded red soil in eastern Hu’ nan, and Cinnamomum

camphora is a suitable tree species for ecological restoration and reconstruction of degraded red soil.
Keywords: Cinnamomum camphora plantation; vegetation restoration; degraded red soil; soil microorganism;

carbon source utilization
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E3 y —RETR P 7ES 0.707°  0.314 —0.349  —0.328 0. 140 0.098
E4 L—Jh & s SRk 0.775°  0.013 0.501" 0.048 —0.240  —0.152
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Z FEPE R 2L 0.927" " —0.350 —0.732 0.700 0.814" 0.639 0.812" —0.599
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