+ # (Soils), 2015, 47(4): 790-796

DOI: 10.13758/j.cnki.tr.2015.04.025

EREIE X IR T REAR AR EEREF I ERHR"

1 1* 1 1 2
(1 650092 2 655500)
14
0.25 mm (WRg25)
28.77% ~ 52.87% (PAD)  34.28% ~ 68.10% (MWD)  0.53 ~1 mm
(GMD) 0.37~0.58 mm (FD) 2.79~2.92 5
S152
_ _ _ (5] 0.25 mm
(the critical zone) (WR.5) (MWD)
(GMD) (PAD)

(1

[2] [3]
[16]

Tisdall™  Lades Watersl!

Elliott  Colemen!®

[7] [8] [9]

[10]
[ 103°42'10"~104°29'52"E
24°49'58"~ 26°22'00" N

(3] [12] [13] [14]

(41061021) (2012CA024)
* (wjxynsd@]163.com)
(1989—) E-mail: 646595296(@qq.com



791

103°30'0"E 104°0'0"E 104°30'0"E 105°0'0"E

& &
o >
2 12
R S
g ¢
L 1o
o o
3 S
& &
o o
=T 12
] s
Z ¢
L 1o
& &
& &
. \ © IEUM T z
g < ® Hig £
St + R 3
S L S
L, _ifF5IX
103°30'0"E 104°0'0"E 104°30'0"E 105°0'0"E
1 AREXTEE
Fig. 1 Sketch map of study area
1 000 mm ) GPS 3 (Imx1m)
14.12°C, 1998.12 h 5
( ) 0 ~ 20 cm
5
2.0 kg
( 3 )
2.2
2 mm
1 g 30% (H202) 24 h

14 5 min Mastersizer



792 47
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Table 1 Basic properties of tested soils
(m) (%) (%) (%) (g/kg)
S1 103°47'01"E, 26°22'00"N 2 090 4.3 66.81 28.89 13.12
— S2 104°12'41"E, 25°43'07"N 1969 5.3 54.78 39.92 12.91
S3 104°12'47"E, 25°44'47"N 2143 6.19 56.73 37.08 17.44
S4 103°42'10"E, 25°11'51"N 2 040 4.11 57.31 38.58 11.25
S5 104°11'48"E, 25°42'50"N 2 050 1.79 58.10 40.11 18.21
S6 104°13'60"E, 25°70'45"N 2011 10.28 83.28 6.44 11.26
S7 104°08'42"E, 25°34'47"N 2106 4.82 59.76 3542 15.56
S8 104°03'42"E, 25°28'22"N 2158 1.88 86.14 11.98 18.02
S9 104°16'03"E, 25°52'25"N 2106 5.17 50.38 44 .45 12.57
S10 104°00'04"E, 25°28'21"N 2168 4.44 49.39 46.17 19.06
S11 104°00'40"E, 25°31'07"N 2087 0.49 58.96 40.55 19.04
S12 103°38'10"E, 25°45'49"N 1990 6.02 66.27 27.71 9.62
S13 103°24'05"E, 24°49'58"N 1901 6.56 61.29 32.15 8.86
S14 104°29'52"E, 25°02'30"N 1343 4.58 56.43 38.99 14.70
2000 my, >0.25 mm
2 - M(r<?,~)
}i M,
1 cm Kimax
3
[17] >5 5 -
2 2~1 1~05 05~025 <0.25mm 3.1
0.25 mm 1 (0.002 ~
(WRg.s) (WMD) 0.05 mm) 49.39% ~ 86.14%
(GMD) (PAD) (FD) 61.83% (<0.002 mm) 6.44% ~ 46.17%
n 33.46% (0.05 ~ 2 mm)
WRoas ZE(W") M 0.49% ~ 10.28% 4.71%
MWD =Z;(E xI; @ 5, €2
pAD ="M "™ 100% 3) 7025 mm (WRo29) .
my
n 2 WR.s 28.37% ~
;Wi Inx; 52.67% 36.85%
GMD = exp)=——— ) WRy s 37.80% ~ 86.14%
; Wi 70.25% - WR 25
M(}"<}i) }i 37.85%
Ig — - (3—FD)lg(X J (5) WR 25 55.04% ~ 84.57%
! max 73.65% WR 55 55.04%!2"
w; (g) Inx; WR 55
X, 75.90% ~ 84.40% 80.53%
mq >0.25mm WR.s 75.90%!2 WR.s
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3
WRO.ZS
54.44% 49.96% 52.24%
2.64% 33.05% 51.45%
WR 25
(PAD)
[22]
PAD 9.60% ~ 54.90% 9.84% ~
42.84% 7.84% ~ 22.20% 24.38%
21.30% 14.27%!"%21 PAD  34.28% ~
0 10 20 30 40 50 60 70 8 90 100 68.10% 57.46%( 2) 3
WK (%)
B2 LHE 136 1.70 3.02 3 PAD
Fig. 2 Textures of soil samples -
%2 TERBREQO~20 em) SRR HBKS 7
Table 2 Distributions of soil aggregates at surface layer (0—20cm) in different sampling sites
(%) WRs PAD
5 mm 5~2mm 2 ~1mm 1~0.5 mm 0.5~0.25 mm 0.25 mm %) %)
S1 1.03 4.23 7.69 15.82 1.94 69.29 30.71 64.22
S2 1.55 7.85 9.87 18.42 3.77 58.54 41.46 52.96
S3 0.63 2.11 7.99 15.59 1.91 71.77 28.23 68.10
S4 1.30 6.91 9.46 18.08 3.29 60.96 39.05 54.37
S5 1.52 8.36 10.35 18.86 3.96 56.95 43.03 48.89
S6 1.09 5.46 8.58 17.31 2.63 64.93 35.07 59.64
S7 0.49 5.09 9.63 18.58 2.41 63.80 36.19 59.01
S8 0.49 5.71 10.90 18.74 1.91 62.25 37.74 58.21
S9 0.63 3.76 9.08 15.56 1.49 69.48 30.52 66.03
S10 0.97 6.46 10.58 19.31 3.31 59.37 40.63 53.03
S11 1.99 11.5 11.67 21.50 6.16 47.18 52.82 34.28
S12 1.22 3.43 6.75 15.50 1.87 71.23 28.77 67.30
S13 0.05 3.71 8.63 17.84 1.51 68.26 31.74 64.78
S14 0.23 7.20 10.38 20.70 1.38 60.11 39.89 56.17
4.99% 34.55% 159.64% GMD 0.37 ~2.74 0.55~1.99 0.69 ~ 1.52 mm
PAD 1.62 1.28 1.15 mm!"*2" MWD
3 MWD
(MWD) (GMD) 252.86% 211.43% 157.14% 3 GMD
141.43% 82.86% 64.29%
(23] 3 MWD  GMD -
( 3) MWD  0.53 ~1 mm MWD  GMD
0.69mm GMD 037 ~0.58 mm — ( 3)
0.44 mm 3 MWD GMD
MWD 0.54~3.83 1.02~3.14
0.97 ~2.39 mm 247 2.18 1.80 mm
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Fig. 3 Stability parameters of soil aggregates in different sample sites
(FD) 3.3
[24] 3
FD 2.79~292 2.88
FD
2.10~291 220~2.73 226~2.74 7
239 245 24612 FD (1] (23]
3 FD
20.50% 17.55% 17.07% 3 FD
FD - ( 3 WR.25
FD MWD GMD
PAD FD
—0.549" -0.525"
WRy,s PAD MWD GMD FD
#=3 TEARGKEEIERGVEXIITERCE E)
Table 3 Correlation between parameters of soil aggregates and main cementing agents
WR 25 PAD WMD GMD FD
0.669 2" -0.549 1" 0.488 0° 0.5199" -0.524 9"
0.167 7 -0.244 1 0.227 8 0.224 3 -0.191 4
* P 0.05 ok P 0.01
[26]
( 3 WRy,s MWD GMD
PAD FD 4
1)
2) WRy2s  28.77% ~52.87%

36.85% PADys 34.28% ~ 68.10%
57.46% WMD  0.53 ~1 mm 0.69 mm
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Study on Stability and Influential Factors on Surface-layer
Aggregates of Red Bare Soil in Karst Area of East Yunnan, China

ZHANG Lei', WANG Jia-xue'", DAI Yun-chuan', XIAO Meng-jing', QIN Hong-yuan®

(1 School of Tourism and Geographical Science, Yunnan Normal University, Kunming 650500, China;
2 Fuyuan Forestry Bureau, Fuyuan, Yunnan 655500, China)

Abstract: Red bare soil is a kind of the paleosol remained in the plateau surface influenced by the ancient climate. The
study analyzed the stability and influential factors of the surface-layer soil aggregates in 14 typical samples of paleosol. The
results showed that: 1) on the basis of international standard partition, the red bare soil generally belonged to silty clay in texture;
2) the indices of WRy,s ranged from 28.77% to 52.87%, PAD from 34.28% to 68.10%, MWD from 0.51 to 1 mm, GMD 0.37 to
0.58 mm, and FD from 2.79 to 2.92, respectively, all the above parameters reflected red bare soil are poor in structural stability,
anti-erodibility and physical property when compared with other typical soils in southwest karst area of China; 3) soil orgnic
matter played a more important role in deciding water stability of read bare soil aggregates than clays. Long-term bareness and
soil orgnic matter shortage deteriorate soil structure stability, led to severe soil erosion and hinder vegetation restoration in red
bare soil area.

Key words: Red bare soil; Aggregate; Clay; Organic matter; Vegetation



