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1. Introduction 

 

Carbon and nitrogen contents in agricultural soils are subject to change, as a result of climate change, material 

input, and agricultural activities. Rigorous changes in such factors happed in China during the last three decades, 

which has likely affected the carbon and nitrogen contents in agricultural soils. However, previous meta-analysis and 

modeling study yielded contrasting results on soil organic carbon (SOC) change. We therefore conducted random 

soil sampling and chemical analysis for organic carbon and nitrogen in 2007-2008, and directly compared the results 

to those of the second national soil survey that was conducted around 1980.  Other experiments and data analysis 

were also conducted to prove the observed changes in soil carbon and nitrogen. 

 

2. Results 

 

The results showed that average SOC content in the 0-20 cm soil increased from 11.97 g kg-1 in 1979-1982 to 

12.67 g kg-1 in 2007-2008, averaging 0.22% yr-1, with a 95% confidence interval of 0.04-0.40%yr-1. The standard 

variation of SOC contents decreased. Four major soil types had statistically significant changes in their SOC contents 

of 0-20 cm. These were, +7.5% for Anthrosols (paddy soils), +18.3% for Eutric Cambisols, +30.5% for Fluvisols, 

and -22.3% for Chernozems. The change of SOC contents showed a negative relationship with original SOC contents 

only when soils in the region south of Yangtse River were excluded. SOC contents of the two major soil types in the 

region south of Yangtse River, i.e., Haplic Alisols/Haplic Acrisols and Anthrosols (paddy soils), changed little or 

significantly increased, though with a high original SOC content.  

The overall increase in SOC content was attributed to the decrease in soil area with low original SOC content 

(Figure 1). Agricultural activities such as fertilization increased crop yields and thereby higher plant C inputs 

(residue, root, root exudate) to the soil. The decrease in SOC in some regions was because of a relatively short 

history of cropping in these areas, and the soils not having yet reached a new equilibrium. 

 
Figure 1. Accumulative probability distribution function of SOC of 0-100 cm soils  

in 1979-1982 and 2007-2008 



Average total soil nitrogen content increased by 5.1% in 2007-2008 as compared to that around 1980. The increase 

in soil nitrogen content is evidenced from the large increase in crop nitrogen uptake from soil (Figure 2). Chemical 

nitrogen fertilizer increase 2 times between 1980 and 2010, along with the increase in atmospheric nitrogen 

deposition and nitrogen in irrigation water. The residual effect of these nitrogen inputs resulted in increased soil 

nitrogen content. 

 
Fiture 2. Relationship between total N input rate and crop N uptake for selected years. Data points of a 

given year are for all provinces of China except Shanghai. The intercepts of the linear lines indicate crop 

nitrogen uptake from soils. 

 

3. Conclusions 

 
Organic carbon and nitrogen contents in cropland of China both increased between 1979-1982 and 2007-2008. 

The increase was likely trigged by the large increase in nitrogen input, especially chemical nitrogen fertilizer.  

Increased agricultural input resulted in increased crop yield and carbon input to soils. The increases are proofed by 

directly comparing measurement results of two time periods and evidenced by increased crop nitrogen uptake from 

soils. 

 


