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Effects of Returning Farmland to Forest and Grassland on Soil Bacteria: A Case Study in

Bashang Area, China

LIN Quanhong', TIAN Di**, GAO Fei', GE Xingfei', DING Yuehong', MA Suhui’, HONG Jianming', REN Dong'

(1 College of Life Sciences, Capital Normal University, Beijing 100048, China; 2 Research Center of Forest Management
Engineering of State Forestry and Grassland Administration, College of Forestry, Beijing Forestry University, Beijing 100083,
China; 3 College of Urban and Environmental Sciences, Key Laboratory for Earth Surface Processes of the Ministry of Education,
Peking University, Beijing 100871, China)

Abstract: In this study we investigated soil bacteria of farmland, woodland, shrubland and grassland in Bashang area of Hebei
Province to clarify the effects of the Returning Farmland to Forest Program (RFFP) on soil microbial biomass and diversity after
carrying out RFFP for 18 years. Here, we determined soil physicochemical properties and analyzed the changes of soil microbial
biomass, soil bacterial community structure and diversity via chloroform fumigation and high throughput sequencing techniques.
Our results showed a weak downward trend in soil water content of woodland, while no significant difference in the contents of
carbon, nitrogen, phosphorus, potassium and other elements in soils under different vegetation restorations. Moreover, microbial
biomass carbon and nitrogen were lower in the farmland than vegetation restorations. The common dominant phyla of soil
bacteria were Acidobacteria, Actinobacteria, Proteobacteria and Chloroflexi. Compared with farmland, soil bacterial community
composition changed insignificantly under different vegetation restorations, yet the operational taxonomic unit (OTU), soil
bacterial abundance and diversity weakly decreased. Our results indicate that restoring vegetation in Bashang area has
significantly improved soil microbial biomass but with little effect on bacterial abundance and diversity.

Key words: Returning Farmland to Forest Program (RFFP); High throughput sequencing; Microbial biomass; Bacterial

community; Bacterial diversity
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Table 1 Differences of soil physiochemical properties under different vegetation restorations

+- e il Hi N b Si P
K R(%) 7.439 + 0.403 7.388 +1.370 7.427 +1.245 5.769 = 0.753 0.611
+ 4 pH 7.830 +0.072 7.730 + 0.097 8.193 + 0.046 8.027 £ 0.107 0.028
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A A (mg/kg) 256.704 £ 11.618 377.162 £ 93.853 411.801 + 73.986 437.130 = 43.281 0.312
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