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3300 h
[12-16] 433.2 mm 5—9 ) 7
8 90%
10 5
4 10%
1.2
2016 4 20—21
(CL) (AF)
(WG) (SS)4 (D
1 3 5mx
1.1 5 m “S” 3
0~10 10~20 20~30cm3
88°54" ~89°30'E 29°17' ~29°59'N 1 kg 100 cm’
3840 m
24~82 28.2 1 cm
-25.1 250d 36 108
F1 FEHERRKR
Table 1 Basic situations of tested plots
m / pH
AF 88°55.388'E  29°18.994'N 3840 1 0.60 8.20+0.17
WG 88°54.827'E  29°17.817'N 3827 3 0.35 7.60 + 0.89
CL 88°55.388'E  29°18.994'N 3 861 1 - 8.27+0.15
SS 89°30.482'E  29°58.664'N 3908 5 0.50 8.37 £ 0.06

(Populus szechuanica Schneid.Var.tibetica Schneid)

(Festuca rubra L.)

(Poa pratensis L.)

sinensis)
1.3
[17]
[18]
14
[10]
( R, PP = V(A<R)
Rmax Vv()
VO<R,)
Vo

M

(Artemisia younghusbandii J. R. Drumm. ex Pamp.)

R,

(Populus alba L.)

(Sophora moorcroftiana (Benth.) Baker)

Rt]

ax

log[

- (3-D)
( 1.5

SPSS 17.0

21

(1) 2.1.1

R max

R=R;+R, )2 D

log

V(A<R,)

(1.62 g/em?)
(P<0.05)
CL WG
|4 ] 3

o

http://soils.issas.ac.cn

(Hordeum vulgare Linn. var. nudum Hook.f.)

(Althaea rosea (Linn.) Cavan.)
(Hippophae rhamnoides L.subsp.

(Brassica napus L.)

Excel 2016

[19-21] 1 4
(P<0.05) SS
3
CL(1.46 g/cm’) WG(1.42 g/em®)
(P>0.05) AF (1.34 g/em®)
17.28%
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8.22% 5.63% 3 4
SS>CL>WG>AF 0~10cm (P>0.05)
CL WG AF3 (P>0.05) (P>0.05) SS
10 ~20 cm AF SS(P<0.05) 20 ~30 cm
201 00~10em  E320~30 cm
~ s
0 10~20cm @ BIE Aa
15k ApABaA? B
o =]
£ -
o
K]
fE 1.0F
K
B
H
0.5
OO 1 . o) 1 . .
wG CL
A A7
( (P<0.05)
(P<0.05) )
B1 ART#MAARNLRERE
Fig. 1 Soil bulk densities under different land use types
2 SS(P<0.05) CL 3
34.27% ~ 46.56% (P<0.05) 10~20cm
30.56% ~ 42.80% AF WG 4
CL SS(P<0.05) AF WG (P>0.05) 20~30cm AF SS CL
(P>0.05) WG (P<0.05) SS
AF>WG>CL>SS 3 3 (P<0.05)
AF>WG>CL>SS
0~10cm AF WG
*2 ARLHFAFHR IRV IR REHE
Table 2 Characteristics of soil physical properties under different land use types
(cm) (%) (%) (%) (g/kg) (g/kg)
AF 0~10 48.71 £2.14 Aa 44.47 +1.54 Aa 4.25+0.61 Aa 386.69 +£3.97 Aa 352.79 +£3.29 Aa
10~20 47.46 +£1.40 Aa 43.71 £1.38 Aa 3.76 £ 0.03 Ba 365.72 £ 1.87 Aa 336.79 £ 1.79 Aa
20~30 4351+2.51ABa  40.22+2.72 Aa 3.29+0.22 Ab 303.79 £3.95 Aa 281.06 +3.93 Aa
46.56 + 1.36 A 4280+ 1.21 A 3.76 £0.24 B 352.07£2.19 A 323.55+1.96 A
WG 0~10 45.79 £0.20 Aa 4144 £0.21 Aa 436+0.41 Aa 333.02 £ 0.88 Aa 301.28 £0.52 Aa
10~ 20 45.58 £0.36 Aa 41.23 +£0.32 Aa 4.36+0.16 Aa 320.73 £0.42 ABa 290.08 = 0.06 ABa
20 ~ 30 44.83 +£0.19 Aa 40.13 £ 0.24 Ab 4.70 £ 0.43 Aa 305.22 £ 0.38 Ab 273.30£0.62 Ab
4540 £0.22 A 40.93+0.27 A 447+0.17 A 319.65+0.58 A 288.22 +£0.57 A
CL 0~10 42.23+5.16 ABa 38.34+486ABa  3.90+0.31 Aa 308.45+5.24 ABa 280.06 +4.29 ABa
10 ~20 4091 £1.71 Aa 37.24 + 1.80 Aa 3.68 £ 0.09 Ba 282.11 £2.12 ABa 256.88+£2.10 ABa
20~30 36.89 +2.80 BCa 33.24+3.04 ABa  3.66+0.24 Ab 240.52 £2.29 Aa 216.81 +£3.29 Aa
40.01£2.19B 36.27+2.04B 374+0.11 B 277.03+2.23B 251.25+2.13 B
SS 0~10 32.79+1.51 Ba 29.16 + 1.22 Ba 3.63+£0.29 Aa 199.82 £ 1.05 Ba 177.72 £ 0.86 Ba
10 ~20 36.24 £5.52 Aa 32.62 £548 Aa 3.63+0.05 Ba 230.49 +4.54 Ba 207.58 +4.40 Ba
20 ~ 30 3379+ 1.27 Ca 29.90 £ 0.87 Ba 3.89+0.40 Aa 208.72 + 1.60 Aa 184.66 + 1.27 Aa
34.27+1.65C 30.56 £1.61 C 371+0.14B 213.01+1.40C 189.98 £1.33C
(P<0.05)
(P<0.05)
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3.71% ~ 4.47% 10 ~ 20 cm SS
WG 3 (P<0.05) 3 (P<0.05) AF WG
AF CL SS3 (P>0.05) CL (P<0.05) 20 ~30cm 4
WG>AF>CL>SS 0~10 20~30cm
WG (4.36% 4.70%) 4 (P>0.05) SS
(P>0.05) 10 ~20 cm WG 20 ~ 30 cm
WG (4.36%) 3 (P< (P<0.05)
0.05) AF CL SS (P>0.05) 2.1.3
SS 3 2
(P<0.05) AF (53.64 g/kg)
3 (P<0.05) 3
2.1.2 CL 37.69 g/kg SS 26.05 g/kg
WG 22.54 g/kg SS WG (P>0.05)
( 2 SS WG
WG CL
213.01 ~352.07 189.98 ~ 323.55 g/kg
SS 3
(P<0.05) AF WG (P>0.05)
AF>WG>CL>SS WG (23]
AF AF 0~10 20~30cm
AF 3 (P<0.05)
CL 10 ~ 20 cm CL AF
CL AF (P>0.05)
(221 AF SS AF 3 (P<0.05) AF WG
20 ~ 30 cm (P<
0.05) CL SS 10 ~20 cm
0~10 (P<0.05)
70
O0~10cm  [20~30cm
601 010~20cm B EI(H
50
<
Ej[é 40 Ba
Hé 30 ol
& .
20+
10+
0 . . ! |

LA D5

B2 ART#FAARLEENRSE

Fig. 2 SOM contents under different land use types
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2.2
22 ANOVA SS 3
(P<0.05)
3 (P<0.05)
SS>AF>CL>WG
[3. 24] 3 AF>WG>CL>SS WG>CL>AF>SS
() CL>WG>AF>SS
4 CL>WG>AF>SS WG
3
0.36% ~ 427% AF WG CL
37.47% ~ 50.38% () sS
14.25% ~ 30.90% SS
35.53% ~ 54.54% 23.65% ~34.71%
AF WG CL 1.65% ~ SS
16.26% AF WG CLO~30cm 10 ~ 20 cm
3.25% 9.37% 89.86% 0~10 cm 20 ~30 cm
5.54% 50.59% SS 14.71%
49.01% CL 0~20cm
20 ~60 cm 7
[28]
0~20cm
CL [7, 25]
[26] WG
#3 TRLHFAARXTIRTRAERE DS E(%) RATLEL
Table 3  Soil particle volume fractions and fractal dimensions under different land use types
(cm) () D
2~0.25 mm 0.25~0.05mm  0.05~0.0l mm 0.01 ~0.002mm <0.002 mm
AF 0~10 6.85+£0.04Bb 4732+0.09Ab 18.78+0.06Bb 24.86+0.04 Cb 2.18+0.24 Cb 2.3920+ 0.01 Db
10 ~20 1.73£0.01 Cc  37.96+0.11 Bc 20.89+0.06 Ba 35.15+0.10 Aa 4.27+0.02 Aa 2.4883 £0.01 Aa
20 ~30 16.26 £+ 0.04 Ba 50.38£0.22 Aa 1594+0.11Bc  16.28+0.08 Cc 1.13£0.04 Dc 2.2965 £ 0.02 Dc
828+213B 4522+187A 18.54+0.72 B 2543+£2.73 A 253+046B 2.3923+0.03B
WG 0~10 1.65+£0.02Cc  39.96+0.08 Bc  23.91+0.06 Aa 31.38+0.06 Aa 3.10+0.06 Ba 2.4369 + 0.02 Ba
10 ~ 20 2.15+0.06Cb 44.83+031 Ab 2341+0.10Ab 26.96+0.26Cb 2.66+0.05Cb 2.4180=+0.05Bb
20 ~30 256+£0.02Ca 47.76+0.14Ba 22.88+0.62 Ac 24.57+0.09 Bc 2.23+0.10 Bc 2.3929 +0.03 Bc
2.12£0.13C 4418+ 1.14 A 23.40+0.15 A 27.64+1.00A 267+0.13B 2.4159+0.09B
CL 0~10 7.83+0.02Ba 40.58+0.29Bb 18.22+0.10 Cb 29.15+£021c 423+0.19Aa 2.4985+0.12 Aa
10 ~20 749+£0.04Bb 37.47+0.18 Bc  17.30+£0.06 Cc  33.67+0.14Ba 4.07+0.28 Bb 2.4857+£0.01 Ab
20~30 1.94+£0.02Cc 4234+0.17Ca 2271 +0.06 Aa 29.88+0.15Ab 3.13+0.17 Ac 2.4416+ 0.06 Ac
5.75+£095BC 40.13+0.72 A 19.41+0.84 B 3090+0.71 A 3.81+0.17A 24752+0.18 A
SS 0~10 49.53+1.24 Aa 23.65+£029Cc 871+024Db 1625+0.65Da 1.86+0.07 Da 2.4049 +0.03 Ca
10 ~20 51.54+£0.61 Aa 30.05+0.25Cb  8.27+0.10 Db 9.76 £0.27Db 0.36+0.04 Dc 2.1442 £ 0.16 Cb
20 ~ 30 3553+0.38Ab 34.71+031Da 11.36+0.09Ca 16.73£0.35Ca 1.66+0.41Cb 2.3768+0.03 Ca
4554+2.55A 2947+1.61B 9.45+£049C 1425+1.15B 129+024C 23086+0.13C
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[4] [29]
3] (1) (0 ~ 10 cm)
D(C 3) D 2.3
2.3086~2.4752 ANOVA CL
3 (P<0.05) SS AF 4
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Fig. 3 Correlations between soil volume fractal dimensions and grain size fractions
2.4 (0.192 0.206 0.351 0.135 0.144 0.061 0.734)
[32]
D =6.421-2.155X,+0.471X,—4.952X;+0.824X,—
[30] Pearson ( 0.016X5(R*=0.586 P =0.306)
4) D X (g/em’) X, (g/kg)
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Effects of Land Use Types on Soil Physicochemical Properties and
Fractal Characteristics of Soil Particles in Middle Reaches of
Yajiang River

LIANG Bo'?, LIN Tianmiao’, REN Dezhi*, NIE Xiaogang'*, WAN Dan'*", YU Wu'?, ZHAO Wei'

(1 College of Resource and Environment, Tibet Agriculture and Animal Husbandry University, Linzhi, Xizang 860000, China;
2 Research Center of Soil and Water Conservation in Alpine-cold Region, Tibet Agriculture and Anime Husbandry University, Linzhi,
Xizang 860000, China; 3 Plant Development and Management Center for Soil and Water Conservation, Ministry of Water
Resources, Beijing 100038, China; 4 Chengdu Academy of Agriculture and Forestry Science, Wenjiang, Sichuan 610000, China)

Abstract: The effects of four land use types on soil physicochemical properties in the middle reaches of Yajiang River
were studied by field investigation and laboratory measurement and volume fractal characteristics soil particles and their relation
with soil particle size distribution and soil properties were studied and discussed. The results showed that physicochemical
properties of 0-30 cm soil varied greatly under different land use types(P<0.05), soil bulk densities under different land use types
increased with the increase of soil depth and showed an order of sparse shrub > farmland > wild grass ground > artificial forest
land, while total porosity, capillary porosity, saturated moisture capacity and capillary water content showed inverse trends. Silts
and sands were predominant in soils under four land use types, the percentages of clays only ranged from 0.36% and 4.27%, and
soil textures were dominated by sand. In 0-30 cm soil, average volume fractal dimensions were in an order of farmland>wild
grass ground > artificial forest land > sparse shrub. The artificial forest had best soil structure, which were relatively loose with
good permeability, while fractal dimension of the sparse shrub was the smallest are affected by the gravel and with the weakest
water and fertilizer retention capacities. The volume fractal dimension of soil particles had an extremely significant negative
correlation with the volume percentage of sands (» =—0.873 P<0.01) while an extremely significant positive correlation with the
volume percentage of silts and clays(» = 0.860 P<0.01; » = 0.913 P<0.01), which indicated that, to some extent, the fractal
dimension of soil particles can be used as an index to assess soil erosion in the studied area. The volume fractal dimension of soil
particles was positively correlated with total porosity, capillary porosity, saturated water content and capillary moisture content,
but negatively correlated with bulk density and organic matter.

Key words: Land use types; Soil physicochemical properties; Volume fractal dimension; Soil particles
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