t 1 (Soils), 2016, 48(6): 1270-1276

DOI: 10.13758/j.cnki.tr.2016.06.029

AR B T IEM A R R A E R

1,23 1,2% 123
(1 610041
3 100049 4
3 ( )
< <
> > 3
>
S157.1
[1]
[2]
[3]
[4-6] [7] [8]
5] RTK-GPS
[9]
[10]
[11]
[12]
(2015CB452704)

(41571277) 2015
* (dhxiong@imde.ac.cn)
(1990—)

1,2,3 1,2,3 1,2,3 4

/ 610041
615400)

[13]

[11,14]

[15]

[15]
[16]
[17]

(Y4R2060060)

E-mail zhangsu2ll@foxmail.com



6 1271

[2]

( )
( ) "
(Heteropogon contortus)
(Brachiaria villisa) (Bothriochloa Kuntze)
1 1.2
1.1 1.2.1
[5]
(101°48'48" ~ 101°49'54" E 25°50'30" ~
25°51'18" N 1350 ~ 1 600 m) 3 ( )
21.9C 43C 10 m 3 (
-0.8°C G ) 27.2°C ) 3 (
(12 ) 154C =10T 8 001.5C ) 2 18 ( 1) GPS
520 ~ 590 mm 4000 ~4 300 mm
360 ~ 365 Imx1m
(D
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E1 AREREEMILHER
Fig. 1 Photos of different activity gullies
1.2.2 ANS
2 ANS= fV;t
20cm x 10em x 10 ecm( x  x ) f L/min ¢ min
w g
[9]
10° 1 L/min 1.2.3 SPSS17.0
30 min LSD (P<0.05 )
5 min 1 min 1
5 min 1 10 )
105°C
(2) 18 2.1

ANS(L/g) lg 2.1.1
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F1 HABERHERERFR

Table | The basic situation of sampling sites

(%) (m)
Al - 101.82671°E  25.85181°N 1121.02
A2 - 101.82667°E  25.85175°N 1101.31
A3 - 101.82515°E  25.85182°N 1 087.02
A4 5 101.82651°E  25.85183°N 1 086.96
A5 2 101.82629°E  25.85179°N 1084.78
A6 2 101.82630°E  25.85192°N 1 082.07
B1 50 101.82652°E  25.85110°N 1 088.53
B2 45 101.82645°E  25.85102°N 1 088.51
B3 15 101.82632°E  25.85095°N 1 080.04
B4 10 101.82630°E  25.85090°N 1077.95
BS5 70 101.82622°E  25.85083°N 1 073.09
B6 78 101.82614°E  25.85110°N 1071.43
Cl 90 101.82505°E  25.85103°N 1 086.96
C2 85 101.82501°E  25.85139°N 1 083.64
C3 85 101.82493°E  25.85132°N 1 075.09
C4 88 101.82480°E  25.85121°N 1072.72
(O] 95 101.82472°E  25.85114°N 1 066.81
Cé6 90 101.82460°E  25.85102°N 1 050.39

88.00° 82.00° 57.00°(C 2)

200 m  0.70 m
(2

113

(13 2 2.50 44.90%
3.80 7.80 28.93% 20.18%

2.1.3
&2 3 EREIERIEE IO SHEHE
Table 2 The morphological characteristics of different activity
gullies

(m)  2.00+0.15  0.70 £0.22 -
2504037  3.80+£0.90  7.80+0.17
() 88.00+0.89 82.00+1.07 57.00+0.92
(%)  4490+0.44 2893+031 20.18+0.48
(%) <5 40 ~ 60 >90

5%

40% ~ 60% 90%(  2)
2.2

2.1.2 [13-14] 3

s> n=4



6 1273

3 (3 (<0.002 mm)
(0.002 ~ 0.02mm) (0.02 ~ 0.5 mm)
(0.5 ~2 mm)4

6.99% ~ 18.13%
5.44% ~ 10.94% 14.16% ~ 47.43%
10.69% ~ 19.14%
33.87% ~ 74.37%

62.82% ~ 70.07% 0.58% ~ 4.49%

5.56% ~
13.81%
7.77% ~
12.09%
11.22% ~ 21.69%
64.44% ~
75.59%
3.84% ~ 5.42%
%3 TEERE AR LE R
Table 3  Soil mechanical composition on each part of different activity gullies
(%)
10.94 + 6.33 be 12.88 +5.04d 69.59 +9.96 be 6.60£1.75b
12.49+0.26 b 19.14 +£2.64 c 62.82+1.61c 5.56 £3.60 bc
5.44+4.4c 10.69 +£8.03 d 70.07+£2.28b 13.81+10.28 a
1209+ 1.27b 12.77+1.96 d 71.30 £ 0.34 ab 3.84+£1.10 be
7.77+£2.07c 11.22+1.01d 75.59+1.93 a 5.42+2.98 be
9.25+1.36 bc 21.69+3.90c¢c 64.44+422¢ 4.63 +£1.59 be
18.13+3.78 a 4743+282a 33.87+£690¢ 0.58+£0.36¢
11.53+£0.81b 35.57+2.20b 51.87+£2.56d 1.04+047 ¢
6.99+131c 14.16 £0.37d 7437 £3.77 ab 4.49 £2.89 be
+ (n=9) (P<0.05)
2.3 77.25%
68.61%
9.34~17.78 L/g
3
90.36%
68.61%
3.34~4.92 L/g
334 L/g
47.31%
44.91% 5.67 ~10.05 L/g 104.27% 261.38%

5.67 Lig
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69.76%  392.51%
97.52%  92.98%
2Ar 20 Wy T BB 0 v 24
18} a )
3
%0 15r Xi X,
3
ﬁ 12+ X3 X4 Y
N ( 4
=
® 6 3 ( )
X)) ( )
3 \
o (X5)
sk
MR

(P<0.05) n=06)
2 3 FEHEBIMARE AR R HUR T
Fig. 2 The ANS on each part of different activity gullies

[17]

>
>
x4 FREIFRE RASEBA L IES N E S MBI KR
Table 4 The relationship between ANS and soil mechanical composition on each part of different activity gullies
Sig R? F
Y=16.692 0.221X; 0.53 X, 0.186 0.674 3.103
Y=13.241 6.627X; 1.449X; 0.298X, 0.195 0.865 4.28
Y=77332 1.104X; 0.36 X, 0.461 0.404 1.015

Y= 171.353 2.75X; 2.112X; 0.762X, 0.689 0.459 0.567
Y= 416.017 2.171X, 5.669X; 3.245X, 0.779 0.365 0.384
Y=692.064 27.066X; 5.988X; 9.908X, 0.452 0.67 1.353
Y= 8.236 3.447X, 0.435X, 42.111X, 0.135 0.908 6.561
Y= 3062.92+111.703X,+34.505X; 2.293X, 0.24 0.984 41.229
Y= 149.236 0.203X, 11.582X, 0.996X, 0.926 0.176 0.142

X X X X, Sig R F

Y n==6
3
RTK-GPS
(X3)
3] (X4) 3

3 (X1)
[3]



6 1275
i [19] (0.02 ~ 0.5mm)
> (0.5 ~ 2mm)
> >
3)
3
[20] > <
(
[21-22] )
4) X5 Xy)
3 ( )
Win RHIZO (X1) ( )
(X2)

[11 SuZ A, Xiong D H, Dong Y F, et al. Hydraulic properties
of concentrated flow of a bank gully in the dry-hot valley
region of southwest China[J]. Earth Surface Processes and

23] ( ) Landforms, 2015, 40: 1 351-1 363

[2] , , ,

1. ,
2013, 29(1): 102-108

[3] SuZ A, Xiong D H, Dong Y F, ef al. Simulated headward

erosion of bank gullies in the Dry-hot Valley Region of
4 southwest China[J]. Geomorphology, 2014, 204: 532-541
[4] , ) yoo
13 [1]. , 2011, 25(1):
cc >3 47-52

(3] , , . RTK-GPS

= = 1. . 2014, 32(6):
(2.0 m) 706-716
[6] ) ) ,
(<5%) 2.5 (1. ;

2012, 26(6): 52-56, 62

[71 , , y oo
. , 2012, 10(3):
( >40%) 29-35

2) 3 [8] > > >

J1. , 2014,
28(6): 77-81

[91 ) , ,

(<0.002 mm) 1. , 2014,
(0.002 ~ 0.02mm) < 28(6): 124-129, 160



1276 48
[10] , , .. 26-30, 42
[]. , 2015, [17] , , ,
(1): 3-7, 69 1. , 2012,
[11] , , .. 28(5): 108-113
1. ,2014,28(5):  [18]
209-214 1.
[12] , , .. 2015,46(2): 341-347
1. , 2014, [19] , , ..
28(6): 256-261 0. ,2014,45(2): 320-327
[13] , . []. [20] , , ..
, 2009(6): 38-41 []. ,2015,52(1): 48-56
[14] , , .. [21] , , .. the2
[]. , 2013, []. ,2015,47(5): 858-862
27(9): 160-165 [22] , , .. -
[15] ) , s 1. )
. , 2014, 36(6): 721-725. 2015, 47(2): 210-219
[16] , , .. [23] , . 1.
1. , 2006, 26(5): ,2015, 52(1): 9-16

The Difference of Soil Mechanical Composition and Soil
Anti-scourability on Different Positions of Gullies

ZHANG Su'*’, XIONG Donghong'*, XIAO Liang'*’ , WU Han'*? ,YANG Dan"*?,
ZHANG Baojun'?**, ZHENG Xu*

(1 Key Laboratory of Mountain Hazards and Earth Surface Processes, Chinese Academy of Sciences, Chengdu 610041, China;
2 Institute of Mountain Hazards and Environment, Chinese Academy of Sciences, Chengdu 610041, China; 3 University of Chinese
100049, China; 4 Soil and Water Conservation Department in Ningnan of Sichuan Province,
615400, China)

Academy of Sciences, Beijing
Ningnan, Sichuan

Abstract: The gully area with tattered landform and loosen soil structure has threated to the restoration of degraded
ecosystem in dry-hot valley. For ascertaining the different characteristics of soil mechanical composition and soil anti-
scourability (ANS), the soil samples were collected from three different gully positions of the gully watershed, gully heard and
gully bed in each of active gully, semi-active gully and stable gully. The results indicated that active gully and semi-active gully
were distributed with sandy loam soil, but soil texture in stable gully varied with soil position in the gully. The contents of soil
clay and silt followed the same order: stable gully > semi-active gully > active gully, while the coarse sand content followed an
opposite order. Fine sand content followed the order: semi-active gully > active gully > stable gully. The ANS of the soil in gully
beds were the highest among the three positions for all gullies. The soil ANS in gully heard and gully bed, followed the order:
stable gully > semi-active gully > active gully. The watershed of active gully had the lowest soil ANS and the soil ANS of
semi-active gully watershed was similar to that of the stable gully watershed. The linear regression analysis indicated that the
sand content was the main factor affecting the soil ANS in three different gully positions of different activities gullies. The clay
content was the main factor affecting the soil ANS in three gully positions of stable gully. The silt content was related to the soil
ANS of the semi-active gully head and watershed and bed of stable gully. The research results can be expected to provide
theoretical references for the further study on the relationship between soil texture and soil anti-erosion.

Key words: Gully; Soil anti-scourability; Soil mechanical composition; Dry-hot valley; Different positions



