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The spatial-temporal variation of soil organic matter and its influencing factors in Xiaohe River basin in east-
ern Loess Plateau, China

XIE Wen-yan', ZHOU Huai-ping', YANG Zhen—xing', FENG Yue—chen', BAI Xue’, DU Yan-ling’

(1.Institute of Agricultural Environment and Resources, Shanxi Academy of Agricultural Sciences, Taiyuan 030031, China; 2.College of Bi-
ological Engineering, Shanxi University, Taiyuan 030006, China)

Abstract: The objective of this study was to explore the spatial-temporal variability of soil organic matter (SOM) and its influencing fac-
tors. Based on the data of 168 sample points collected in 1982 from the Second Soil Survey and 213 soil sample points collected in 2017 of
the Xiaohe River basin in the eastern Loess Plateau, the spatial and temporal variation of soil organic matter in the drainage basin in the
last 35 years and the influencing factors were analyzed by statistical and geostatistics methods. The results showed that from 1982 to 2017,
the mean value of soil organic matter in cultivated soil increased from 11.06 g-kg™' to 15.69 g-kg™', and the amplification reached 41.86%.
In the recent 35 years, the organic matter in the farmland of the Xiaohe River basin had an increasing trend, and the spatial distribution in-
creased gradually from the central part to the surrounding area. From the year of the second soil census to 2017, the organic matter content
of the soil in the ploughed layer showed the rule of gradually accumulated from lower level to higher level. Among them, the land area of

soil organic matter content >20 g+ kg™ and 15~20 g+ kg™ increased from zero to 0.74% and 43.72% of the total area of the river basin re-
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spectively, the land area of 10~15 g+ kg™ decreased the most, and it reached 29.93%, 6~10 g - kg™ decreased from 13.82% to 1.57%,

and <6 g+ kg™ decreased from something to nothing. Soil parent material, topography change, planting structure and fertilization are the

main factors that affect the temporal and spatial differentiation of soil organic matter. Human beings show an increasing trend of soil nutri-

ent intervention, and we should be paid attention to the regional management of soil fertilizer to ensure the sustainable development of the

whole agricultural watershed.
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Figure 1 Geographical position of Xiaohe River basin
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Figure 2 Sampling sites in Xiaohe River basin
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Table 1 Statistics of SOM contents in the Xiaohe River basin in 1982 and 2017
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Year Sample points Type of distribution ~ Mean+SD/g-kg"' Max/g-kg"  Min/g-kg™ CV/% Skewness  Kurtosis

1982 168 EA 11.06+3.04 24.10 2.40 27.46 0.62 1.80 1.013
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Table 2 Semi-variogram models and parameters for SOM contents in the Xiaohe River basin in 1982 and 2017

gl PHE Y P fe JEBH S A Ve S AR P AR B2
Year Theoretical model Nugget(Co) Sill(Co+C) Nugget/Sill Range/km Coefficient of determination(R*) Residual
1982 Gaussian 0.046 0.177 25.99% 123.20 0.865 0.0105
2017 Gaussian 0.098 0.212 46.22% 102.06 0.748 0.0138
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Figure 3 Spatial distribution of SOM in the Xiaohe River basin in 1982 and 2017
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Figure 4 Spatial variation of SOM contents in the Xiaohe River basin from 1982 to 2017
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AR DX RIIEL | BH B R A B B R i
5 1982 419 3026 .2387 ,3286 kg - hm™ 1 2083 kg
hm™ 3 K 5] 2015 4F Y 5858 57237237 kg + hm™ Fl
7438 kg - hm™>24 ) M AR VE D) O A FF AR R Bk AE
ST i B R R I, AT A A HLJS A R AR
GIESESS IS

X 1982 4 L 1990 4E Fl 2013 4 3 4F 5 1] 7 455 4% Hb,
) R ERAERAT R TS (P2, A
1982 4F 5 , FEFF I B BB AR K . 2013 4F, &5 Hifk
YEPIRSEFE 2 DL AOKFEF 0 3 R BUM K 1515
AT L R AR RIS AR AP R A 1S iR, ) Ji 5 80%
DL A S B0 T RS AR B (A5 5 T e duk oAk - k2
OESEINGipN e

B 1MV E YR 25 A U A 2 BEVEI A
Wk s 25 AL & it 20 28 80 ARAR, H Tl U
I LAFPREAR 4 T (H N 90 4R FR I T i, 8537l
W & S . 2015 4F, 75 BH EL 14 3% S Aok i £y 7452
h®24 O DX AR -3k PR R AT R SAE L
A S HE KR DR SRR AL R 13 104 hm®, Ffid X
S R T R W Y G i N = | I R
H T B A 7 B A, A ALIE R A R K, X AT
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Table 4 Different crop residues yields in different years in the Xiaohe River basin(10*t)

i T KAE R Quantity of corn straw ZRARZEAEFF I Quantity of coarse cereals straw  RAEYIFEFF L1 Total quantity of crop straw
Sites 1982 1990 2013 1982 1990 2013 1982 1990 2013
Mk X 1.53 7.09 23.64 4.12 10.37 0.96 6.76 19.85 25.14
1 ie=3 2.37 4.35 5.82 2.54 2.44 0.60 5.11 7.09 7.31
AL 7.75 11.70 19.49 4.03 5.05 0.92 1251 17.38 20.66
F B 4.30 10.05 36.48 6.40 9.61 1.12 11.34 22.22 37.97

S-S BOHH AT AL AT AN P R 30 47 A L AT LB i
BRI FEFENZ—.

AMFFTEE R R A/ NS B, A PR
32 LA RIS I SRR R BERLIN R B9
Wi o ANTR] LA 2T R fag A 2 S A SR
MR AR, X SE A ML R E L e i A 2
A R SR ING:E o (R NN/ R ) 5 v v P
AT e 2R b BB A AL , o251 i 1A L5
ZES i BRI . AR AT, RHK R
22 AR, 22 BAs A LIS BB o M, A
% LA B A SR AN TR 28 7 3 A4 R
BRI, B B A 22 5, R, B EAAL
PRI B2 R A2 LUk R E S
B 7 L EAHLER T Bk B R T S R |
JUREARAS it AT HUAE | S R A A L S D7
it A S5 FE A, TEAEAT R HE G T dmeA T S A
PUT S AR T R 75 it s+ A L5
FRAR SERIESE AR, S T8 3 Sl AR 2 3l 5 S A ML S
A S T WIRLE T R BE T R MR LE M Ty 2 FU AR
TE AT HLTS R AN R L AN TR DX A LS
TR AT AP O BGE BRI B AT R 2k
J& PR GO R 22 AR IS RE R AP AR ST 4

3 #ig

(1) 1982 41 2017 4% 5 ] i 3 2 |2 - A HLR
f9F- 25 & 43 R 11.06 g-kg ' F115.69 g-kg ™', T 35
AR TR FH A2 AT AL R R

(2) 1982 435 1] Y2 58, 1~ 5 A5 ML 5+t 25 ] 43 A1
SR AR R G A R 2017 AF S B RS )
DO Jil 32 R . DNES R A R A I I 2
2017 4F, B2 AP 5 2R I AR m) i 9
G R, Hoh, A VUR S R KT 20 g
kg™ 1 15~20 g« kg™ i A b i AR TG I 2 4350 5 9
I T FR B 0.74% F143.72% 5 10~15 g+ kg™ -+ Hi 1 1
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/D e K, M 29.93% 5 6~10 g - kg A Hb T B
13.82% W /0 #) 1.57%; /N T 6 g- kg 1 A RN TG .
TR S A BILJE 5 R R R B B R DX PN
DX 3P T 25 7 e A A L DX 5 R AR AE

(3) G TnT ek - AT LT B it 32 B S IR
A 1wk - <317 NG L 17 e I ip: A S RN TS R
H R A RS R S AN R LR G ), o
NN PR Z G 3 AR o R X i T 3t R = 398 BLR
AT AW, v L SRR B IR A B, S T A KA
B, DADRUERE S T el i T fp 2 K i o
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