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Abstract: The temporal and spatial variability of soil organic matter (SOM) contents was studied in 1980
and 2000 in Quzhou County (Hebei Province, China) —— A typical example of the alluvial regions of
Huang-Huai-Hai Plain. Referring to the scenario of 1100 sampling points of the detail soil survey carried
out in 1980. sampling point scheme was devised by combining square grid sampling points with hierarchical
sampling method. In total, 124 sampling points were selected: 76 points were set by the square grid
sampling method with 3 km between each point. and the other 48 by the hierarchical sampling method.
The relief map scaled 1 : 10000 and GPS (Global Position System) were employed to exactly relocate the
points sampled in 1980 in the fields. It was unable to sample exactly in the same places of some original
positions in 1980 because of land conversion, such as cropland transformed into dweller, highway or ditch.
Certain distance shift was conducted for those sampling points, according to the soil type distribution map.
Three drill samples of arable layer soil, 0~ 20cm, were mixed together for the chemical analysis. The
SOM contents were analyzed by the Walkley-Black wet combustion. The temporal and spatial variability of
SOM contents was expressed by spherical semi-variance model and ordinary Kriging interpolated method.
The average SOM content in the arable layer was 12.89 + 3. 24g/kg in 2000 an increase of 47%
(4.11g/kg)of that(8. 78g/kg) recorded in 1980. The SOM contents of 6% cropland decrease by compared
to that in 1980. The variation of SOM increased in the past 20 years. The coefficient of variation changed

from 21.6% in 1980 to 25.2% in 2000. This was attributed to changes in management such as the
quantity and quality of applied manure. The results indicated that the spatial random variability of SOM
content became more seriously after 20 years. According to the spherical semi-variance models, the
nugget/sill ratio and lag distance changed from 0. 57 and 33 km in 1980 to 0. 73 and 24 km in 2000. Based
on the accessing criteria of SOM content, the percentage of cropland on grade M (20.0~30.0g/kg), N
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(10. 0~ 20. 0g/kg), V (6.0~10.0g/kg) and VI (< 6.0g/kg) was 0% . 27% . 64% and 9% in 1980,
comparing to 4%, 78%, 16% and 2% in 2000, respectively. In Quzhou County, the average SOM
content of the southwest was 14. 22 g/kg (n=231), the central 13. 38g/kg (n=28), the north 12.58 g/kg
(n=132) and the southeast 11.52 g/kg (n=33) in 2000. These represented an increase of 51.52%,
43.56% » 42.63% and 49. 61% » respectively. Due to changes of landuse types during the period, the area
percentages of Fluvo-aquic soil, solonchak, and cinnamon soil changed from 95.96%, 3.17% and 0. 87 %
in 1980 to 96.97%, 2.10% and 0. 93% in 2000, respectively. The SOM content in Fluvo-aquic soil varied
from 4.79 g/kg in 1980 to 21.32 g/kg in 2000, with average 12.9 g/kg (#=118). The average SOM
contents of three subgroups of Fluvo-aquic soil (fluvo-aquic soil, drab fluvo-aquic and saline fluvo-aquic
soil), were 3. 61 g/kg. 4.82 g/kg and 4. 03 g/kg more than those in 1980, correspondingly. The average
SOM content in solonchak soil and in cinnamon soil increased 5. 60 g/kg and 3. 36 g/kg, respectively. Due
to the amelioration of soil salinity and crop straw addition in the past 20 years, SOM contents increased
across the whole county.
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1
Table 1 Grading statistics of SOM contents
Grading standard %
OM (g/kg) % of the total arable area
Grade OM (g/kg) Grade 1980 2000 1980 2000
i 20.0~30.0 Medium to good * 20. 686 0 4
Y 10. 0~20.0 Deficient to medium 11. 034 13.538 27 78
\ 6.0~10.0 Deficient 8. 281 8.533 64 16
. 5.187 5. 320 9 2
Vi < 6.0 Very deficient
1980 47% ,
. ) 6%
s 1980
. C 5,
2.2.2 s
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2 *
Table 2 Dynamic changes of organic matter contents in different soils *
Soil
Great group  Subgroup Soil genus Sample Num. Organic matter content(g/kg) Increase( %)
1980 2000
T1 32 5. 80 12.61 +34.72
(3.60~11.80) (5.85~20.00)
T2 24 10. 50 14.58 +38. 86
(7.90~13.40) (10.86~20.91)
© T3 31 8.03 12.78 +59.13
(3.60~11.80) (4.79~12.78)
T4 2 10. 15 16. 01 +57.73
(8.70~11.60) (15.62~16.39)
© TS5 22 7.88 12. 36 +56.85
(5.80~10.10) (8.40~17.99)
Té6 7 8.07 10. 69 +32.47
(6.30~10.30) (7.00~16.09)
2 ® T7 5 6.76 12. 36 +82. 84
(5.16~8.73) (8.56~14.75)
@ T8 1 4. 90 8. 26 +68.57
* Values in parentheses are minimum and maximum. (DFluvo-aquic soil ; @ Halogenic

soil ; @ Drab soil ; @ Drab fluvo-aquic soil ; G Salined fluvo-aquic soil ; ©) Continental solonchak ; (7)Cambic drab soil; T1:
Loamy f{luvo-aquic soil; T2: Clay {luvo-aquic soil; T3: Loamy Drab {luvo-aquic soil; T4: Clay Drab fluvo-aquic soil; T5:

Sulphate-chloride solonchak; T6; Chloride-sulphate solonchak; T7: Loamy continental solonchak; T8;: Sandy cambic drab

soil
o) . . . ,
50.09% 5. 850~ 20. 96g/kg . 13.46g/kg(n=>56)., 1980
3.61g/kg, 0.18g/kg., s
2 . . ,
12. 61g/kg(n=32), 14.58g/kg(n=24), 1980
; 34.72%  38.86%.,
(2) N S
. 26.82% , , .
. 4.79~21. 32g/kg . 12.97g/kg(n=33),
1980 4. 82g/kg, 0. 24g/kg. s
2 . 12. 78g/kg (n=131).20
59.13%, , .
16.01 g/kg, 1980 57.73 %,
(3) . .
, . . 19.05%,
7.00~17.99g/kg ., 11.95g/kg, 1980 4.03g/kg, 0.20g/kg,
s 2 o
(12. 36g/kg) (10. 69g/kg) 1980 56.85% 32.47%.
2.3.2
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