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Fig.1 Distribution of soil types of soil taxonomy of Henan Province
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Table 1 Descriptive statistics of SOM contents in year 1982 and 2009

B } N . K-$
EHy Samo] IS PNIE He/IME M bR 22 BRFE AR Skew 3} 5 o

Sample K
Year P Max (g kgil ) Min (g kgiI ) Mean ( g kgil ) SD CV (%) -ness Kurtosis

number P
1982 1110 260.55 3.27 12.21 8.29 67.90 0.25% 0.33%* 0.16%*
2009 1615 109.28 2.01 16.02 5.69 35.52 1.18%* 1.68%* 0.11%*

WO BRI EUUS 045 J Note: The data affixed with  “*”

2.3 198220094 7 fg & SOMA == I8 (L 45 iE
FRA 28 S R A B A A S 50T A, 19824F

F120094F 1] B 44 SOM [ B 4800 43 3 h 56.10% Fll

60.18% ( WL3R2) , WA~ Bf A ER 4 P 4 3000y #4 4k T

are values after logarithmic transformation

s A OCHE 0, BEISOMBESZ L E BB . <
fot . RSB A A R A T
132 — SE AR VR R | i AE 55 L S S AR IR T A 5
M o B 20O (2 B A 1 I 300 4735 5 SR 25 3 o 12
6 2 [ 4 (LR AT T

R BEMFERRAEAUESSHE

Table 2 Parameters of best—fitted semivariogram model

— e \
0y FRAI ) Pl REMH (%) R RIE R k2%
0
Year Model C, Cy+C Range (km ) R? RSS
Cy Cy+C
1982 2 &N Spherial 47.81 85.27 56.10 569.1 0.815 13.26
2009 ERIR Spherial 21.67 36.01 60.18 547.2 0.704 19.44

DI85 R BSOS O SE A, R o B 2
[BF(E T, %A IR S A SOM A Hbr
e AR B PN SOM A B A s Al A A IR, L
K2,

M A A R . MR . RS
S 5 LA e A MR 7 XA R R], I L
Mo RAEEN RS, WNER2ATLIAEL, P
A ISOMIBEAE LA T 23 MR . PEHF b AR A i3
XELSOM iy, AR A BT I AR HEE X BSOM
TEAL; MESOMS i, JLESOMS &AL,
XA T Z 8], 4 3 19824F 20094,

SOM % f KAK E i PG B AR Z B3 m (K3) . SOM
FH AR TF20.0 ¢ kgAY XK IR AL 2.72 x 10°
km K H0.57 x 10" km”, FRIEN12.77%;

SOMEH) & & H15.0 ~20.0 g kg™l Xk i £

3.73 x 10* km™ ¥ H12.35x 10*%km?>, T
51.60%; SOM Y& 410.0 ~ 15.0 g kg™ AYIX 3,
T H6.87 x 10* km &K 53.76 x 10* km®, [E(KT
18.60%; SOMF-YJ5H#/NT10.0 g kg™t X I8 i F1
113.38 x 10* km’[% 566.8 km*, &% 120.22%, fh
AT UL, YT 2 SOM Y- 347 5 £ 488 i e 22 114 IX 08 = 2
EPAE15.0 ~20.0 g kg TERHIN . NE3 S E 20T L

http: //pedologica. issas. ac. cn



5 1 Z=

ol BT HIERG I M A LA DL s 983

19824F: Year 1982

20094 Year 2009

SOM (g kg™)
. >20.0

B 15.0~20.0
N 10.0~15.0

i <10.0 0 50 100

200 km

E2  PiAEHISOM & 8045 &

Fig.2 SOM content distribution map in the two periods
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Table 3 Variation of SOM content in soil groups in the two periods

1982 SOM 2009 SOM
+3 724k Change
= AW /M T KM RME T e
Group (gke™)
Max (gkg') Min (gkg™') Mean (gkg') Max (gkg') Min (gkg') Mean (gkg™")
WE KBS £
20.9 12.6 17.2 19.9 14.6 17.3 0.1
Gleyi-Stagnic Anthrosols
BRBKBENN £
18.5 12.7 15.3 18.4 13.5 16.3 1.0
Fe-leachi-Stagnic Anthrosols
BB L
20.4 13.0 16.3 20.0 12.3 16.8 0.5
Fe-accumuli-Stagnic Anthrosols
R A AKH AN L
19.0 12.0 15.0 20.0 12.4 16.1 1.1
Hapli-Stagnic Anthrosols
WA
11.9 7.0 8.8 16.9 11.0 14.4 5.6
Irrigation-Orthic Anthrosols
T B AR M+
17.5 10.7 12.4 21.1 14.0 17.4 5.0
Hapli-Udic Vertosols
R
23.9 13.5 16.4 25.6 13.0 17.0 0.6
Hapli-Orthic Gleyosols
A 2 TR ULk S
18] & T R 1
R 33.9 6.4 15.5 23.0 10.0 17.2 1.7
Hapli-Ustic Argosols
BB s +
FH 19.1 13.1 15.6 19.8 12.4 16.6 1.0
Arp-Udic Argosols
At 25 S I R Yo%
([RSRITAIEER S
R 33.8 113 14.6 22.0 12.2 15.9 13
Hapli-Udic Argosols
R AR +
17.7 6.8 9.4 20.6 10.1 15.0 5.6
Ochri-Aquic Cambosols
TR TR ARIE +
24.3 6.3 9.7 22.3 10.0 15.4 5.7
Endorusti-Ustic Cambosols
fai | TEAE +
33.7 6.6 17.4 23.8 10.4 17.7 0.3
Hapli-Ustic Cambosols
] 7 W AR 4
35.1 9.4 13.5 22.1 11.9 16.5 3.0
Hapli-Udic Cambosols
TR U
10.9 6.1 7.6 19.5 9.7 13.0 5.4
Ustic-Sandic Primosols
RRERUEEC
12.1 7.5 9.9 16.9 11.5 15.3 5.4
Ustic-Alluvie Primosols
EEIEF PN
28.8 12.5 17.2 23.9 14.5 17.5 0.3
Purpli-Orthic Primosols
FAR N E T
27.6 9.9 15.9 22.8 12.8 17.2 1.3
Red-Orthic Primosols
T IE R
35.9 11.5 19.7 24.1 12.6 17.8 -1.9
Ustic-Orthic Primosols
T 1 RN
36.2 11.4 19.4 23.2 12.0 16.9 -2.5

Hapli-Orthic Primosols
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Fig.4 Variation of SOM content in the soil groups under the main soil orders in Henan Province in the two periods
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ANALYSIS ON SPATIO-TEMPORAL VARIABILITY OF SOIL ORGANIC MATTER IN
HENAN PROVINCE BASED ON SOIL TAXONOMY

Li Ling' Zhang Shaokai' Wu Kening’" Yang Suqin' Du Liwei'
(1 College of Resources and Environment, Henan Agricultural University, Zhengzhou 450002, China )

(2 School of Land Science and Technology, China University of Geosciences, Beijing 100083, China )

Abstract Soil organic matter (SOM ) , as an important source of various nutrient elements in soil,
plays a very important role in promoting formation of soil structure, improving soil physical properties and
increasing soil nutrient retention capacity. Therefore, based on the second provincial soil survey in 1982 and
soil sampling in 2009, and soil classification in line with the soil taxonomy, the paper elaborated regulations
of spatio-temporal variation of SOM content in various types of soils in Henan Province, one of the major
grain producing provinces of China and analyzed major affecting factors of the variation, with the aid of the
techniques of traditional statistics, geostatistics and GIS. Conclusioons of the paper may serve as guidance
and reference in implementing rational fertilization and nutrient regulation in Henan Province. The data of
1982 were cited from the Second National Soil Survey. Soil sampling distribution maps of all the cities and
counties of the province plotted in the survey were scanned and vectorized, and 1110 typical soil sampling
sites were screened out. And the data of 2009 was collected from field sampling, covering a total of 1615 soil
sampling sites. The analysis shows that the mean content of SOM increased from 12.21 g kg™ in 1982 to 16.02
g kg™ in 2009, or by 31.20%, and its coefficient of variation decreased from 67.90% to 35.52%, which
indicates that the SOM contents of the two periods were both at a medium level of variation. The variograms
of SOM in the two years both fitted the spherical model, with nugget coefficient decreased from 56.10% to
60.18%, and codomain from 569.05 km to 547.22 km, suggesting that the effect of stochastic variability of
SOM intensified and spatial autocorrelation weakened. Through referencing between Genetic Soil Classification
of China ( GSCC ) and Chinese Soil Taxonomy (CST) , the soils of Henan Province could preliminary be
sorted into 6 orders, 12 suborders, 20 groups and 38 subgroups in accordance with the CST. A general trend
was observed that the content of SOM was increasing from the west to the east and the increase was more
significant in the plain areas, while the content of SOM of the mountainous regions in the west, north and
south of the province somewhat decreased. Besides, from 1982 to 2009, the area of soils with SOM content
ranging between 15.0 and 20.0 g kg™ increased from 37.3 thousand square kilometers to 123.5 thousand
square kilometers, or by 51.60%, and SOM contents in the other areas level all decreased somewhat. The
soils of Endorusti-Ustic Cambosols, Ochri-Aquic Cambosols, Irrigation-Orthic Anthrosols, Ustic-Alluvic
Primosols, Ustic-Sandic Primosols, Hapli-Udic Vertosols and Hapli-Udic Cambosols in the soil taxonomy all
increased by of 5.7, 6, 5.6, 5.5, 54, 50and 3.1 ¢ kg_l , respectively, in SOM content While the soils of
Ustic-Orthic Primosols and Hapli-Orthic Primosols declined by 2.5 and 1.9 g kg™'. According to the conditions
in Henan, the main factors that lead to sharp spatio-temporal variation of SOM between different soil groups
are believed to be parent material, climate, soil texture, land use and human activity, or further in detail,

soil particle size and viscosity degree of parent material; temperature and humidity of climate; clay content in
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soil texture; forest cover and cropping system in land use and straw incorporation in human activity. The soil
groups with increasing SOM content are mainly distributed in cultivated land of the plain, where incorporation
of crop straw and application of organic manure increases SOM content in the soils.

Key words SOM; Henan Province; Taxonomy; Spatio—temporal variability; Affecting factors
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