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Abstract: On the basis of field washing experiments, dynamic variation characteristics of soil anti-scourability
and its influencing factors were studied under six vegetation types including the conversion of farmland to
Minjiang cypress, Minjiang young cypress, Robinia pseudoacacia, the shrub, natural secondary forest and
the mixed young stands. The results showed that changes of runoff amount were significant with washing
time under different vegetations. Runoff amount increased firstly with the increasing of washing time under
different vegetations, and then decreased. Runoff amount of the control (CK) was lower than that of the
shrub, and was higher than that of the other vegetations. Sediment concentration was keeping stability after
decrease with the increasing of washing time under different vegetations. Sediment concentration was the
lowest with the increasing of washing time for the conversion of farmland to Minjiang cypress. Sediment con-
centration was the lower with the increasing of washing time for the mixed young stands, and the time of
steady sediment concentration was later than that of the other vegetations. The results also demonstrated
that soil anti-scouring index changed in the following order of treatments: the conversion of farmland to Min-
jlang cypress>>Minjiang young cypress > Robinia pseudoacacia >>the shrub>>natural secondary forest™ the
mixed young stands™>the control(CK). Under different vegetations, there was significantly negative correla-

tion between soil anti-scouring index and soil bulk density. There was significantly positive correlation be-
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tween the size of <{0. 001 mm in micro-aggregate composition and soil anti-scouring index. There was no sig-
nificantly different between content of the other particles in micro-aggregate composition and soil anti
scouring index. There was significantly negative correlation between content of soil available P and soil anti-
scouring index.

Keywords: runoff; sediment concentration; soil anti-scourability; vegetation types; soil nutrient

2008 s ,
, 3. 57 X 10° o ,
km?, 37.19%, ,
1.61X10° km?, 5.30X ,
10° km?, .
,
1
(2] ° .
s o 2 700 m,
[3] 3 20 50 [4] , , .
N N s o
[577] o b o ’
[&11] . , , s 400 .
[12-14] . , ,
[15-16] o
, N , ,
. s (Sophora davidii) . (Ostryopsis da—
. , vidiana) . (Artemisia gmelinii) .
(Ajania potaninii) . (Caryopteris tanguti-
— . — ca) ,
, _ _ _ _ _
, o
o ’ 1 o
1
/
m %
2790 \ \ N N 85
2 690 — N N 80
2 560 N 50
2 440 \ \ \ \ \ N \ \ 60
2 310 N 70
2210 N \ N 90
(CK) 1830 . 10
(Populus purdomii) - (Quercus aqui folioides)s  (Robinia pseudoacacia) , (Cupressus chengiana),  (Pi-
nus tabuli formis) , (Ulmus pumila) , (Populus alba var. pyramidalis) , (Caragana microphylla) , (Cotoneaster
salicifolius),  (Hippophae rhamnoides) » (Berberis prattii) (Cotoneaster microphyllus) s (Rosa willmottiae) ,
(Cotoneaster acuminatus) » (Lycium chinense) , (Caltha palustris) , (Paeonia veitchii var. uniflora) .
(Heterolamium debile var. cardiophyllum) , (Artemisia annua) , (Imperata cylindrica) , (Agrimonia pilosa) , (Artemis-

ia capillaris) , (Medicago sativa) , (Aster trinervius) » (Origanum vulgare) ,



2 (CKD 9 min )
2.1 s , 18 min
) ) (CK) . N N . N
3 , (2.0 mX 1.91,1.51,1.65,2.90,2.62,1. 21
0.3 m) ; 4,08
2 kg, N . .
’ . 3
N | o . 0 T 4} //A\\
2.2 = 3
, 2 2|
’ ’ €| — e
) , 0 i—
3 6 9 12 15 18 21
30° ; o Rl B {8 /min
——HH O RRKEK R —o— IR S
—A— AR — RIBLAR —— B BRI R bk
(2 L/min), )
21 min, 1,3,6,9,12,15,18
21 min . ( )y 3.2
o 2 )
lg , : o
ANS=T/WLDS 6 min .
. ANS—— (min/g) ; , 6~12 min
T—— (min) ; WLDS—— (g), s 12 min
3 o )
3.1 )
1 ) )
, . (CK) ; 2 min )
(CK) ) 6 min . , 15 min
, , , 6 min, , . 6~9 min
, 18 min ; 15 min , o )
, 6 min
6 min ; , ,
,» 9 min o
, 15 min N s
; 6 min ; , 6 min ,

y 9 min 6 min s



33

78
, , , 1
, o 5 o
’ 35.
o o~ ——#HM(CK) B RRWEMK
w 30f ——AK AR
s o5l R —o— IRIT R4
30, B —— 38 IR YT AR AR
—— =
a0 SRR —o— WL KA B 15t
. 20} —— BB IR A Ak E 10t
nﬁ 15} B 5
’ 0 T
Zﬁ 10} 3 6 9 12 15 18 21
3 it - R)/miin
0
3 6 9 12 15 18 21 3
T R R [R)/min
3.4
2
.1 N
3.3 o 4
3 ’ . ’ ’
3~15 min s o
] ) . 15
H 12~21 min ~ S
="
. 13 L
. p
. g’ 9
R I =40.755x>"
. . ) g R=0.8753
£ S5t
b b ig
1 - - - 2, s ;
’ o 1.2 1.4 1.6 1.8 2.0 2.2 2.4
9 min THEAFE/(gs cm®)
, (CK) 4
12 18 min R
9 min 3.4.2 .
,9 min s
1) D) g min . N N ’
’ ) ) 2 ’
, <0. 001 mm



6 79
o s s s
< s s s
0.001 mm o > o s
s s s s s
’ H ’ °
2 N
1~ 0. 05~ <C0.01 0.01~ <C0. 001 1~ <C0.01 <C0. 001
0.05 mm 0.01 mm mm 0.001 mm mm 0.05 mm mm mm
—0. 460 0. 390 0.320 0. 180 0. 360 0. 300 —0.370 0.870*
P X (P<C0.05)
3.4.3 N,P.K L ]
N,P,K (1] s s s
; [J1. ,2008,
15(1) . 28-31.
s s
: : N P 2] ’ :
e 3 ’ [M]. : ,2003:48-53.
[3] De Baets S, Poesen J, Knapen A, et al. Impact of root
’ architecture on the erosion-reducing potential of roots
° ) h during concentrated flow[ J]. Earth Surface Process and
’ ’ ¥ Landforms, 2007, 32(9): 1323-1345.
: ’ [4]
’ . ,1960,8(2) :110-120.
o [5] , ; )
(1] ,2012,28
’ R (5):108-113.
(6] , ,
0.130 0.110 —0.820* —0.550 7. .2010.24
(4): 64-68.
4 [7] Fattet M, Fu Yongneng, Ghestem M, et al. Effects of
vegetation type on soil resistance to erosion: Relation-
(1 ship between aggregate stability and shear strength[J].
’ Catena, 2011, 87(1): 60-69.
5 [8] s
. Lyl ,2006,26(10) :3271-3275.
(2) [9] s
> > > > 1], ,2001,21(2) ; 118-121.
> > . , [10] .
, [J. .2003,58(3): 464-469.
0 ath S
(3) . (7. ,2006,20(2)
<C0.001 mm . 35°38. 143.
[12] , ; ;
’ o (1.

,2002,16(2) :36-40.



6 83
[l » 2005, 38 89.
(9):1841-1848. [14] s s s
[5] [M]. [Jl.
,1990.118-134. ,2011,39(5) :90-95.

[6] Wright A L, Hons F M. Carbon and nitrogen sequestra- [15] , .
tion and soil aggregation under sorghum cropping se- [Jl. ,2010,369(4) :11-12.
quences[ J ]. Biology and Fertility Soils, 2004, 41(2); [16] s ; ,

265-272. (1. +2009,46

[7] Puget P, Chenu C, Balesdent J. Dynamic of organic (1) :154-158.
matter associated with particle-size fractions of water- [17] s s , .
stable aggregate[ J]. European Journal of Soil Science, [Jl. ,2008,
2000,51(4) :595-605. 22(3):110-115.

[8] Madari B, Machado P L. O A, Torres E, et al. No till- [18] Miao Shujie, Qiao Yunfa, Zhou Lianren. Aggregation
age and crop rotation effects on soil aggregation and or- stability and microbial activity of China’s black soils
ganic carbon in a Rhodic Ferralsol from Southern Brazil under different long-term fertilisation regimes[ ] |. New
[J]. Soil and Tillage Research, 2005,80(1/2):185-200. Zealand Journal of Agricultural Research, 2009, 52

(9] . . - (1):57-67.

0. »2011,43(2) :306-311. [19] , ,

[10] (M. : . LI +2002,13(11); 1495~
2000:30-34. 1498.

[11] Ni Jinzhi, Xu Jianming, Xie Zhengmiao, et al. Chan- [20] Changey K, Swift R S. Stability of soil aggregates in
ges of labile organic fractions in soils under different relation organic constituents and soil water content[]].
rotation systems[ J |. Pedosphere, 2004, 14 (1); 103~ Soil Sci. , 1990,41(1) :73-83.

109. [21] , s s
[12] , s [Jl. .2009,46(6) :
(1], ,2006,43(3) 1068-1075.
422-429. [22] , ; ,
[13] , [Jl. ,
[rl. ,2009,41(1) .84~ 2007,44(4) :675-682.
( 79 ) [15] s
[13] ; , , . GI11 8 [J1. »2008,41(5) :1400-1409.
[Jl. [16] , ; ,
,2010,24(6) :32-37. . -2004,18(2) ;. 71-73.

[14] Zhang Jianhui, Liu Gangcai, Ni Shijun, et al. Anti- [17] [M].
scourability of purple soil on hillslopes with different »1999.
land uses [J]. Science in China(E): Technological Sci- [18]
ences, 2003, 46(S1): 133-141. [DJ. »2002.



