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Dynamic analysis of soil organic matter contents in soil and water conservation

region of Xingguo County, Jiangxi Province
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Abstract : Soil organic matter (SOM) is of primary importance for maintaining soil productivity, and an important indicator of
soil quality. It helps to prevent erosion and desertification and is a driving variable in environment changes since it acts as the
source and sink of carbon dioxide. In this paper, the temporal-spatial variability of SOM contents was analyzed in the Lianshui
Basin (Xingguo County, Jiangxi Province, China) over an area of 579km?* from 198la to 2002a. It not only can help us to
understand the dynamics of SOM during soil and water conservation, but also provide a theoretical basis of soil and water
conservation, ecosystem restoration and ecosystem rebuilding for southern hill region in China. The SOM contents in 1981
came from the map of SOM contents in the second national soil survey. According to the natural environment and social
economy differences, the sampling point scheme in 2002 was devised by combining grid sampling points with a hierarchical
sampling method. 106 spots were sampled and their positions were located by GPS (Global Position System). The topsoil
samples of three random sites in the same field (0~30cm) were mixed together for the chemical analysis. The SOM contents in
2002 were analyzed by the Walkley-Black wet combustion while the SOM contents in 1981 were looked up in the map of SOM
contents in 1981 which was provided by agricultural bureau of Xingguo County. Spatial analyses were performed by the
software ArcGIS8. 1 such as semivariance, ordinary kriging (OK) and probability kriging (PK). Conventional analytical
results indicated that the topsoil organic matter content was 19.14 4+ 11. 25g/kg in 2002, comparing to 18.16 4 7. 23g/kg in
1981. The coefficient of variation changed from 39.4% in 1981 to 58.8% in 2002, which was attributed to the changes in

managements such as the quality and quantity of applied manure. The results indicated that the spatial random variability of
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SOM contents became more apparent after 21 years. Trend distribution maps of SOM contents by geostatistics of ArcGIS
reflected the golden trend of SOM contents on the east-west and north-south. The results showed that SOM contents on the
east-west and north-south both approximately presented linear and increased gradually from southwest to northeast in 1981;
SOM contents in 2002 almost presented parabola, the southwest and northeast were both higher than the center. The results
indicated that SOM contents in the southwest and northeast increased generally while the center kept constant. The ratio of
nugget to sill of SOM spatial variability in the topsoil in 1981 was 0. 22, indicating that the random variability was small or
structural variability was apparent. But the range is only 1.55km in 1981. However, the percentage of random variability in
the spatial variability of SOM got to 0. 74, and the range increased to 6. 23km in 2002. It showed that land managements had
obviously impacted on the spatial heterogeneity degree of SOM during the closing hillsides to facilitate afforestation and forest
rehabilitation in the basin. Spatial analyses that were through overlapping the grid layers of two ages indicated that SOM
contents of local regions varied greatly in the Lianshui Basin. SOM contents of 74. 8% of the basin area increased and the other
decreased. After the application of closing hillsides to facilitate afforestation in the recent 20 years, the woodland became
dense, and the accumulation of SOM contents increased apparently. At the same time, the application of forest rehabilitation in
part steep slopland resulted in the reduction of dry land and the expansion of woodland, forest coverage rose. Hence, SOM
contents of 74.8% of the basin area increased which were mainly distributed in the west and along the north border of the
basin. By contrast, SOM contents in 25. 2% of the basin area decreased which stretched from the south outskirt of Gulonggang
Town to the groove of Gulonggang syncline due to the distribution of granite that resulted in the sparse vegetation and soil and
water loss. Based on the accessing criteria of SOM contents, the percentage of grade I (30.0~40.0g/kg), I (20.0~30.0
g/kg), N (10.0~ 20.0g/kg) and V (<{10.0g/kg) were 0.1%, 42.01%, 57.87% and 0.02% in 1981, comparing to
11.48%, 70.55%, 17.94% and 0.03% in 2002, respectively a change of 11.38%, 28.54%, —39.93% and 0.01%,

correspondingly. The results indicated that the grade of SOM contents generally improved which reflected that the application

of soil and water conservation measures had attained some achievements. Different land use types have different effects on
SOM contents. In the Lianshui Basin, there are mainly three kinds of land use types. Paddy field, dry land and woodland
occupied 21.60%, 0.22% and 74.28% of the basin area, the average increase of SOM of that were 2. 3g/kg, 3.5g/kg and
3. 1g/kg. respectively. Slope is one of the most important factors that influence SOM contents. Average increase of SOM
generally increased with slope (1. 8g/kg. 2. 6g/kg. 3. 3g/kg, 3. 6g/kg and 4. 0g/kg for <2°, 2°~6°, 6°~15°, 15°~25° and >
25° slope interval, respectively) due to the measurements such as forest rehabilitation, closing hillsides to facilitate
afforestation. etc. In addition, the paper also used probability kriging and geometric mean probability to analyze the spatial
probability distribution of SOM<C10. 0g/kg. The results indicated that the percentage of probability grades which were 0. 00~
0.10, 0.10~0.20, 0.20~0.40, 0.40~1.00 changed from 33.14%, 25.73%, 31.39% and 9.74% in 1981 to 46.17%,
30.74% . 18.11% and 4.98% in 2002, respectively. The geometric mean probability of SOM < 10. 0g/kg decreased from
0. 2008 in 1981 to 0. 1503 in 2002 in the whole basin. The results reflected that the probability of SOM<C10. 0g/kg and deficit
grade of SOM contents fell.
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Table 1 Statistical characters of SOM
(g/kg) %
Year Sampling No. Min. Max. (g/kg) Mean(g/kg) C.V. Skewness Kurtosis
1981 106 7.0 40.0 18. 16 39.4 0. 366 2. 467
2002 106 2.7 50.9 19. 14 58.8 0.527 2.794
2
Fig. 2 Trend distribution map of SOM contents
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Table 2 Geostatistical parameters of SOM
Predicated error
* (km) /
Year Semivariance Interpolated method Range Cy+C Cy Co/(Co+C) Mean
Mean error  standardized error
1981 Spherical OK 1.55 52.82 11.65 0.22 —0. 240 —0.028
2002 Spherical OK 6.23 120. 42 89.58 0.74 —0.168 —0.013
* OK ordinary kriging
1981 2002 s ArcGIS8. 1
C 3, 1981
N H N . 2002
’ ’ H ’ ° 3c
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s o s 74.8% ,  25.2%
s 20a ) [} o s
b / ., b b o
2.3

[16]



1244 25
610 N
A
1 .
r‘H.:
1 .17
{W-J 0 5 10 20 km
T
{c) 2002~1981
3 2la (g/ke)
Fig. 3 Grading maps of SOM contents (g/kg) and their changes during 21 years
2 , . ¢ 3),1981
I, N . 224. 00km*  308. 56km’, 42.01% 57.87%; 1.V .
0.53km* 0. 11km?, 0.10%  0.02%.2002 I.N R BN |
Y ,  61.21km*,376. 17km* 11.48%.70.55%  0.03%., 1981
11.38%.28.54% 0.01%; N s 17.94%, 1981 39.93%, s
2.4 3
2.4.1 Table 3 Grading statistics of SOM contents
. 3 R Grading standard (%) %
% of the basin area Y of
' ' ( ’ Grade SOM(g/kg)  Grade 1981 2002 change
4,
) I 30~40 Good 0.10 11.48 +11.38
(D 21.60% » I 20~30 Medium to good 42.01  70.55 —+28.54
N N Deficient to
N 10~20 . 57.87 17.94 —39.93
medium
\% <10 Deficient 0. 02 0.03 0.01
b ’
o 21a 2.3g/kg,
(2> 0.22%, . 3
,  3.5g/kg, s
(3) N o 74.28%
3.1g/kg, s
, . . 48.14%, .
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Table 4 Slope and change of SOM contents

Slope (®) <2 2~6 6~15 15~25 >25
Distribution area (km?) 150.3 159.6 174.2 71.2 24.0
% of the basin area(%) 26 28 30 12 4
Average increase of SOM (g/kg) 1.8 2.6 3.3 3.6 4.0
2.5
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