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Spatial Distribution of Soil Microbial Community on Sloping
Farmlands in Typical Black Soil Region
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Abstract: Soil samples from different slope positions of the upper, middle and down stream of Binzhou river
basin were collected to analyze the spatial distribution of soil microbial communities, as well as to compare
the relationship of spatial distribution between soil microbial communities and soil erosion. The results
showed that the number of soil microbial communities and bacteria ranked as downstream > mid-stream >
upper-stream at the watershed scale, the number of fungi ranked as upper-stream™>downstream™>>mid-stream
at the watershed scale, and the number of actinomycetes was the highest value in the middle of stream. The
number of soil microbial communities and bacteria in different slope positions followed the order: down-slope
>upper-slope>mid-slope, the number of fungi in different slope positions followed the order: upper-slope>>
mid-slope>>down-slope, and the number of actinomycetes in different slope positions followed the order: up-
per-slope™> down-slope > mid-slope. The results also indicated the spatial distribution of soil bacteria and
microbial community corresponds with the spatial distribution of the rate of soil erosion-deposition, which
demonstrated that soil erosion—deposition rate was the key factor for governing the spatial distribution of
soil microbial community and bacteria in Binzhou river basin.
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1 183 93 5 5.89 19. 40 0.98
2 A 180 83 6 5. 40 37. 86 0. 85
3 176 100 3 5.70 19. 44 1.03
4 186 125 6 5. 86 16.53 1.25
5 B 182 115 7 5.51 21. 44 1. 38
6 173 140 3 5.62 22.96 1.21
7 173 90 4 6.02 20.63 1.17
8 C 169 93 6 5.52 23.14 1.02
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44 33
10" /g, 1.69X10" /g,
2
2.1 .
2 , >
< < ; . > ; . 1.94 %
0.75X10"~2.00X10"  10°~4.81X10° /g, 2.28X10° /g,
/g, 1.43X 10" /g, 0. 89 X 10" ~ 0.85X10° ~2.69X10° /g, 1. 38X 10°
2.37X10" /g, 1.78X10" /g, 1. 63X /g, 0.94X10°~3.76 X10° /g,
10" ~2.66X10" /g, 1.91X10" /g, 1.92X10° /g,
(p<<0.05), .
. 0.82X10°~3.10X10° /g, 1.98X10° /g,
1.30X10°~3. 44 X10° /g, 2. 44 X
. . 10° /g, 1.15X10°~2.45X10° /g,
0.65X10"~1.66 X107 /g, 1.21 1.98X10° /g,
X107 /g, 0.69X10"~2.06X10" /g, ,
1.52X10"  /g; 1.26 X107 ~2. 41X
2 NN
/(107 e g /(107 e g ) /(100 e g /0T g h
+SD +SD +sD +SD
1.214£0.42b 1.66 0.65 2.2840.88a 4.81 1.94 1.98+0.80b 3.10 0.82 1.43+0.49b  2.00 0.75
1.524£0.51b  2.06 0.69 1.38£0.49b  2.69 0.85 2.4440.81a 3.44 1. 30 1.7840.57b  2.37 0. 89
1.6940.40a 2.41 1. 26 1.9240.69b 3.76 0.94 1.9840.55b  2.45 1.15 1.9140.43a 2.66 1.63
( . N ) ; $<<0.05 . SD
2.2 ,
3 . .
< < ; , >
8. 90X 10° ~2,31 X107 > .

/g, 1.68X10" /g, 7.50X10° ~ . 1. 04X 10°
2.37X 10" /g, 1. 60X 10" /g, ~3.76X10° /g, 2.32X10° /g,
1.35X 10" ~2. 66 X 10" /g, 1.83X 10" /g, 8.50X10'~4.81X10° /g, 1.86X10° /g,

9.40X10*~2.15X10° /g, 1. 40
(p<<0.05), xX10° /g,
o < < ; ,

1.77X10°~3. 44X10° /g, 2.33
, , xX10° /g, 8.20X10°~3.02X10° /g,
6.90X10°~1,96X10" /g, 1. 42X 1.92X10°  /g; 1.15X10°~3. 10

107 /g; 6.50X10°~2.06X10" /g, X10° /g, 2.15X10° /g,

1.39X107  /g; 1.21 X107 ~2.41 X ,
10" /g, 1.60X107 /g,



/(107 e g™h) /(10° g™ /(10° . g ) /(107 e g™

+SD +SD +SD +SD
1.42+0.43a  1.96 0.69 2.32+£0.99a 3.76 1,04 2.33+0.63a 3.44 1.77 1.68+0.48a 2.31 0.89
1.3940.58b  2.06 0.65 1.86+0.68b 4.81 0.85 1.92+0.78b 3.02 0.82 1.60£0.64b  2.37 0.75
1.60£0.44a  2.41 1.21 1.40£0.44b  2.15 0.94  2.15£0.80a 3.10 1.15 1.83+£0.47a  2.66 1.35

6 ( . . )
2.3 s
[11] ) ) -
s 1922.0 t/(km® » a),
1 330.6 t/(km® » a), ,
, 1 348.°5
t/(kmz M a)o ) o
3
— (D
. , < < .
. > > .
( ) ( o
s < < o
(12l R > > ,
I < < .
b b (3)
[13] _ ;
, 1 156.7 t/(km® « a); ,
. 3 068.7 t/(km® » a); H
i 1 884. 7 o
t/(kmz . a)o ) ) -
L ]
’ ’ [1] X
a ' [M]. : 1992,
’ [2] . ,
o : [M]. : ,2010:41-
o ( 55,209-230,



50 33
. L6] ; . (M.
R ,2009:48-54.
o 7] L
[Jl. ,
' 2010.8(6) :53-57.
° [8] Lyle W M, Smerdon E T. Relation of compaction and
’ other soil properties to erosion resistance of soils[ ] ].
’ Trans. of the ASAE, 1965(8):419-422.
° ’ N [9] Foster G R, Meyer L D. Transport of soil particles by
s shallow flow [J]. Trans. of the ASAE, 1972, 15(1):
s ’ 99-102.
s . [10] Savat J. The hydraulics of sheet flow on a smooth sur-
face and the effect of simulated rainfall [J]. FEarth
L ] Surf. Proc. . 1977(2):125-140.
[1] s s . [11] Savat J, Ploey J D. Sheet Wash and Rill Development
AR ,1987,1(1):36- by Surface Flow[ C] // Eryan R B, Yair A. Banland
48. Geomorphology and Piping. Geobooks, Norwich,
(2] . . 1982:113-126.
[Jl. ,2003,10(2) :47-49. [12] Foster G R. Modeling the Erosion Process[ C]// Haan
[3] s s , . C T. Hydrologic Modeling of Small Watersheds.
( ) [I1]. ASAE. Monogr. No. 5. ASAE, St. Joseph M L. 1982:
,2004,21(40) .468-474. 296-380.
[4] s s [13] Cantalice J] R B, Cassol E A, Reichert ] M, et al.
[J]. .2005,20(6) :761-766. Flow hydraulics and sediment transport in rills of a
[5] s s sandy clay loam soil[ J]. Revista Brasileira De Ciencia
0l 12007 ,38(4) :577-580. Do Solo, 2005, 29(4):597-607.
( 45 ) [8] ,
(3] , . , GIS (7. »2005(3) ;16
AR 18.
,2004,24(6) ;53-57. [9] (M.
(4] . ) , ,1978.
(Il 2010,41(4) 825~ (10] , . [M1.
829. ,1996.
[5] s . [J. [11] .
,2003,34(1) ; 11-14. [D1.
[6] Pankhurst C E, Hawke B G, McDonald H J. Evalua- ,2012.
tion of soil biological properties as potential bio-indica- [12] s s .
tors of soil health[J]. Aust. J. Exp. Agri., 1995, 35 [Jl ,2010,24(1):98-103.
(7): 1015-1028. [13] , . ,
L7] . [J1. ,

[Jl. ,2008,28(6):1104-1112.

2011,25(6) :100-104.



