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Table 3 Performance of the random forest models in the Black soil region and Paddy soil region

ALK Y7 AR PUEREL WriRE
Black soil region Variables used in model R MSE
ARSI, ARREK, Bk, MGG, FATIEE LG, BHEEER, PHERE 0.90 18.30

S

MAT, MAP, Clay, Fertilization, Straw return ratio, Tillage frequency, Plough

Complete model

depth
PrisE T A A ERIR, AEREK, B 0.84 30.85
Environment factors model MAT, MAP, Clay
& PR P A AR, FEFFAE M LB, BEESR, BHERE Fertilization, Straw return ratio, 0.62 72.26
Field management model Tillage frequency, Plough depth
KAE LR AR Aol A WERE YriRzE
Paddy soil region Variables used in model R’ MSE
JEx S SEREOK, MEREGE, REATIE I HCBI, MR, RS, O¥ 0.80 18.64
Complete model MAP, Fertilization, Straw return ratio, Elevation, Parent rock, Slope
PRSI TR R, Wk, BE, BOE 0.52 45.14
Environment factors model MAP, Elevation, Parent rock, Slope
A 3 DR R TR, FEFF i M L) 0.72 26.64

Field management model  Fertilization, Straw return ratio

(DR Genuerds 128 $511 i Jr i 5 e 78 it

al.'?!, Tillage frequency was excluded from the model

BRVE YR BBk PR Y Fp S bR Variablesscreened with the method proposed by Genuer et

ERHEA T
Environment
factors

i A
Field management

0.06 0.28

A AEFE=0.1
Residuals=0.1

FREEA- 7
Environment
factors

i A
Field management

0.28 0.08

AAEFE=0.2

Residuals=0.2

K2 BEAUERE T 22 0900 (a B BFEIX, bR AEIX)

Fig. 2 Venn diagram presenting the variance partitions of SOM in the a. Black soil region, and b. Paddy soil region
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Comparative Study on Impacts of Anthropogenic and Environment Factors
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Paddy Soil Region

GUO Naijia" > SHI Xuezheng'" > ZHAO Yongcun" * XU Shengxiang" > WANG Meiyan" > KONG Chao" *

(1 State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing
210008, China )
(2 University of Chinese Academy of Sciences, Beijing 100049, China )

Abstract [ Objective] Soil organic matter ( SOM ) retains and recycles nutrients, improves soil
structure and sustains soil microbes. Its content is not only an indicator of soil fertility, but also a direct
reflection of soil organic carbon stocks. Keeping SOM content at a relatively high level can mitigate soil
degradation, ensure food security and alleviate greenhouse gas emissions. Therefore it is important to dig out
what are the factors that can exert influence on SOM content and what are the leading ones. Previous studies
in this field used to focus on one or a few factors. Climate, terrain, and land-use data were frequently used
in those researches. However, these factors were not adequate enough to reflect impacts of agricultural
production on SOM. [Method] To comprehensively analyze influences of environmental and anthropogenic
factors on SOM content in cropland in typical black soil region and paddy soil region, two grain-producing
areas, 281 and 193 soil samples were collected, respectively, in the two regions in the autumn of 2011.
Field management data, such as cropping system, yield of grains, fertilizer amount and history of residue
incorporation of the sampling plots were collected through consulting related farmers. Two-sample Kolmogorov-
Smirnov tests were employed to compare the soil samples from the two regions in SOM content and in impact
of the affecting factors on SOM. Kendall T correlation analysis was conducted to screen out factors that were
significantly related to SOM content for comparative analysis with random forest models established based
on environment factors alone, anthropogenic factors alone or both, and the influence strength of each factor
on SOM content was evaluated. [Result] Results show that all the factors expect for elevation and fertilizer
amount, vary sharply in impact on SOM content between the two regions and so does SOM content. Among
the environmental factors, mean annual precipitation ( MAP ) is the one SOM is closely related to in both
regions, and mean annual temperature ( MAT ) and clay content in the Black Soil Region and parent rock
and terrain in the Paddy Soil Region are the ones SOM is closely related to, while among the anthropogenic
factors, fertilization, tillage and residue incorporation are in both regions and irrigation is not. Random
forests models using both environment factors and field management in these two regions perform well in
fitting, explaining over 80% of the variances of SOM content in croplands of the two regions. Environment and
anthropogenic factors vary between the two regions in explanation of the variation of SOM content. Environment
factors explain 84% in the Black Soil Region and 52% in the Paddy Soil Region of the variation of SOM,
and field management practices do 62% and 72%, respectively. After ruling out the variance which could be
explained by both environment factors and field management, environmental factors explain 4.7 times as much
as anthropogenic factors the variation of SOM in the Black Soil Region, and 2/7 times as much in the Paddy

Soil Region. Therefore SOM content is mainly affected by environmental factors in the Black Soil Region and
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by anthropogenic factors in the Paddy Soil Region. Relative importance analysis shows that key impact factors
are MAT, MAP and clay content in the Black Soil Region and MAP, elevation and fertilizer in the Paddy Soil
Region. [Conclusion] The findings of this study also demonstrate that although SOM content in topsoil could
change rapidly as affected by human activities, it is still feasible to predict SOM content quite accurately by
using Random forest models with the key lying in the integration of environment factors and field management.
Therefore it is of important significance to collect field management data year by year. These data can be used
not only to improve performance of the model, but also to analyze trend of spatio-temporal variation of SOM
content. The key factors identified in this study affecting SOM may be used to guide field management in study
area and soil sampling design for future studies.

Key words Soil organic matter; Affecting factor; Field management; Random forest model
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