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Using regression tree to analyze the fertility characteristics of paddy soil in double-rice
cropping region. WANG Li-sha'?, LI Yong®* *, SHEN Jian-lin®, LIU Xin-liang”, FU Xiao-
qing”, SHI Hui', HUANG Tie-ping’ (' Xi’ an University of Architecture and Technology, Xi’ an
710055, China; * Institute of Subtropical Agriculture, Chinese Academy of Sciences, Changsha
410125, China; > Soil and Fertilizer Station of Hunan Province, Changsha 410005, China). Chi-
nese Journal of Ecology, 2013, 32(1) . 232-240.
Abstract: Soil fertility evaluation plays an important guidance role in promoting agricultural re-
construction, improving soil productivity, and recommending proper fertilization. Based on the
investigation and evaluation of arable land fertility in Changsha County of Hunan Province, South-
central China in 2007-2010, this paper analyzed and modeled the determining factors of paddy
soil fertility in the double-rice cropping region of Changsha by using the statistical analysis meth-
od of classification-regression tree ( CRT). A total of 22 independent variables associated with
paddy soil fertility, such as site condition, soil physical and chemical properties, and farmland
basic facilities were selected, and the ratio of surveyed yield to potential yield for eliminating the
rice variety impact was treated as the dependent variable for representing the paddy soil fertility
level. Our results suggested that elevation, topographic position, field surface slope, drainage
capacity, water transport mode, soil parent material, soil texture, soil plow layer depth, soil or-
ganic mater content, and soil available nitrogen concentration were the main factors affecting the
fertility characteristics of paddy soil in the double-rice cropping region of Changsha, and these 10
factors could be used to construct a regression tree model to well predict the paddy soil fertility
level. Considering its good performance in analyzing complicated relationships of numerous varia-
bles and in handling large volume of data set, the CRT method was recommended to be used in
the arable land fertility evaluation in other places of China.

Key words: double-rice cropping region; regression tree; soil fertility evaluation; rice yield;
modeling.
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Table 1 Classification of category environmental factors
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Table 2  Statistical distribution of numeric environmental
factors
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Table 3  Evaluation of the importance of environmental

factors related to paddy soil fertility based on regression
tree analysis

b Rt ARy
L L
ELEVATION 2.32 DRAINAGE 0.67
ASPECT 1.72 TEXTURE 0.57
AV_N 1.69 INFRASTRUCTURE 0.56
SOM 1.58 WATER 0.49
AV_K 1.56 STRUCTURE 0.45
AV_P 1.42 IRRIGATION 0.43
TOPO_POSITION 1.42 PROFILE 0.40
PARENT_MATERIAL 1.28 WATER_TRANSPORT 0.40
PLOW_LAYER_DEPTH 1.19 IRRIGATION_METHOD 0.27
SLOPE 1.15 SOIL_SUBORDER 0.17
GW_DEPTH 0.90 LANDFORM 0.05




SEATREE < O [T U0 3B XU 8 DX K A g AT

237

YEEN (B 1) o 26 ISR R R AR 3¢ SUR B0 (9 17 0 T B
G R 2 UG BERE N, B 4R 3R 38 A B 1
BN BEE REES R 3 22, 06 BE S n 2 R (B ik
TV, AEPRELRE E, N R
SE . KFSEEE /N B, i 1% SE .
HRAE A SR B0 7 9 LA K 1 AR5 v S R IN) , 75 i
. =0.8781 Il SE,. =0.0184, B E,_ fBUH I
[o. 8781,0.8965] , E, NI W A2 S5 cp 1Y
HUHE 71 Bl J2 AN 0.0033 # 0.0058, 4 cp = 0. 0055
B BT 1S T EAA 13 AN X EIAR, fE R
ARSI rh A AL A8 BT A A i e T A o, {2
TR B SR HEKRE S ok 5 =

T HeRE R BHRE R AL AR
AU AL B ,ld%ﬁ,;mﬁ@m@}ﬂﬂﬁiﬂﬁb@zﬁ’%
B T 2210 30% , e 2 Ak 5 AR R 6 0 A
Fer= i BT 250 16%

VR — oA 850 A8 H e BRI [l DA 5 1 A
SRE F BB R E H T X KR P e R )
() B3R 10 DI T IR HAH T EATEER
PRI AR, MRS LS5 BB T S A A Ak IR AR dn
E 2 B,

&5 LUG 9 BIE R A 13 RO Ul 14 4
L2 o5, RS S T A SO 2 R AT
O3 fiF B A 719 a5 8 AR i VBRI AR T A (FE B T

MOr o pmwam 11
--o-- RNKK
0.8 -
a 10
" 0.6 g
4z &
= 0.4 | ™ 0.9
0.2 -
0.8
0F¢ , , , , , , , , ,
0 20 40 60 80 0 20 40 60 80
RN IR
1 EERZE XG5

Fig.1 Result of regression tree with cross-validation analysis
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