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Table 1 Basic conditions of research areas

X AEHIRY AEMMOKI® AR EEs S5 EEMY B LR E]
Regions (c) (em) Climate zones Major soil types Major crops Land use type
L[4 SRS K () WA INAE L FOK
5~11 10 ~ 40 iy A FLH Upland
Northwest w1 Wheat, Maize
4 N N EKL K S K
1~10 50 ~ 70 R g fpbE. w4 e
Northeast fh. KEY Upland, Paddy
EI=[4 WA W N EK
- 11~15 50 ~ 80 BB T4 2 R L Upland
North Alluvial soil, Cinnamon soil Wheat, Maize
g ey - 7l 2 ZUHE. KFEL INFZ L OKAE
N 15-~22 100 ~ 200 - R, kR KEY
South R Red soil, Paddy soil Wheat, Rice

(DMean annual temperature, @Mean annual precipitation, @) Temperate continental climate, @Temperate monsoon climate,

@Warm-temperate monsoon climate, @Tmpinal-su})tropical monsoon climate, (DChestnut soil, Grey (Irrigated ) desert soil and

Loessial soil, @Black soil, Brown soil and Meadow soil, (©®Wheat, Maize, Rice, Soybean, @Upland, Upland-paddy, Paddy
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indicates for value of all the samples; and the digit in parenthesis along Y axis for numbers of observations; and different letters in the

same group indicate significant difference at p < 0.05 according to Tukey’ s as a post hoc test.

TR DX L R & AE A LR i — A4S 5 B R Chy )

Fig. 1 Fraction of carbon remaining after one-year field incubation ( 4, ) under different types of organic material, regions and land use types
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Fig. 2 Mean annual temperature ( MAT, °C ) , mean annual precipitation ( MAP, em ) and aridity index ( AI, the ratio of MAP: ET,) at

experimental sites in the studied regions
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Fig. 3 Regional difference in fraction of carbon remaining in different types of organic materials
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Table 3 Stepwise regression analyses of /1, in relation to climatic factors and quality of organic materials

PpRIZEM Organic materials/[Al )4 77 FERegression A Kn R?
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—In (h,) =0.91840.026 MAT 246 0.152""
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[t (CN) % Notes: climatic factors are including mean annual temperature ( MAT, C) , precipitation (MAP, e¢m) , potential

evaporation ( ET,, ¢m ) and aridity index ( AI, the ratio of MAP: ET,) . Quality of organic materials include contents of carbon ( C,

gkg') , nitrogen (N, gkg™') and lignin (gkg™') , and ratios of lignin: N (LN) and C : N (CN)
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Decomposition of Organic Materials in Cropland Soils across China: A Meta-
analysis

WANG Jinzhou' > LU Chang’ai' ZHANG Wenju' FENG Gu> WANG Xiujun’® XU Minggang'’

(1 Institute of Agricultural Resources and Regional Planning, Chinese Academy of Agricultural Sciences, National Engineering
Laboratory for Improving Quality of Arable Land, Beijing 100081, China )
(2 College of Resources and Environmental Sciences, China Agricultural University, Beijing 100094, China )
(3 College of Global Change and Earth System Science, Beijing Normal University, Beijing 100875, China )

Abstract Decomposition of organic materials in cropland soils is critical to recycling of soil carbon
(C) and nutrients. We collected data from the 56 published studies during 1980—2013 that have examined
the decomposition of organic materials across China. Our objectives were to to quantify the fraction of C
remaining after one year’ s decomposition (%, ) and to investigate the impact of types of organic materials
( green manure, straw, root and manure ) and agricultural regions ( Northeast, Northwest, North and South
China ) . Overall, h, ranged from 0.10 to 0.75 g g”', with an average of 0.335 + 0.005 g g”' across China,
and was significantly affected by types of organic materials and agricultural regions and their interactions.

On the whole, in terms of /&,, the four major types of organic materials displayed an order of green
manure < straw < root and organic manure, and the regions, an order of South China = North China
< Northwest China = Northeast China. However, the regional variation of &, was also affected by type of
organic materials. For instance, /, of stiraw, root and green manure were lower in North China than in South
and Northeast China, while %, of organic manure did not differ much between regions. On the other hand,
h, of organic materials also varied with the regions. For example, in humid and semi-humid Northeast, North
and South China, 4, of root was higher than that of green manure and straw, while in the arid and semi-arid
Northwest China, #/; did not differ much between types of organic materials, because of aridity.

Step-wise regression analyses shows that lignin @ N ratio is the major factor regulating decomposition of
straw, root and green manure, while mean annual temperature and aridity follows in the effect. However,
decomposition of organic manure, which had already been decomposed or semi-decomposed, was not
significantly affected by climatic factors, nor by quality ( chemical composition ) of the organic material.
In addition, a singer factor, either of climate or of quality of organic materials, could maximally explain
no more than 15% of the variability of &,, and the combination of climatic factors and quality of the organic
materials could only explain less than 40% of the variability, which suggests that to predict accurately the
decomposition processes of organic materials in cropland, more attention should be paid to impacts of the
regional or site-specific characteristics, such as soil physic-chemical and biological properties.

Key words Manure; Straw; Fraction of carbon remaining; Litter quality; Land use
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