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Abstract: [ Objective ] Soil moisture content is one of the major factors determining degrees of soil aggregate breakdown, which
alters the distribution of particle sizes in sediment. Soil surface hydrological condition reflects the spatial distribution of soil
moisture content at slope, and strongly affects the characteristic of soil aggregate loss. However, previous researches focused on
the influence of soil surface hydrological condition on runoff and sediment yield process within flat tillage system, and limited
information are available about the effect of soil surface hydrological conditions on soil aggregate loss, especially under seepage
condition in a contour ridge system. While, contour ridge system is an effective soil conservation practice used worldwide.

[ Method ]1In this study, simulated rainfall experiment was conducted to determine the lost characteristic of six size soil aggregates
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(=5, 2-5, 1-2, 0.5-1, 0.25-0.5, and<0.25 mm) under three soil surface hydrological conditions (free drainage, soil saturation, and
seepage) and three rainfall intensities (30, 60, and 90 mm-h’l) for cinnamon soil in a contour ridge system. [ Result ] Results
showed that soil aggregate loss was in order of seepage>soil saturation>free drainage, seepage and soil saturation had 1.44-4.22
and 0.26-3.12 times soil aggregate loss greater than free drainage condition. Contribution rate of the existence of soil saturation
and seepage for soil aggregate loss was significantly 2.02-3.71 and 1.28-2.51 times higher than that of water potential difference
with the change of rainfall intensity. There was significantly difference in the loss distribution of soil aggregate among soil
surface hydrological conditions. Soil saturation and seepage resulted the loss percentage of 2-5, 1-2, and 0.5-1 mm aggregate
increased by 46.74%-121.19%, but weakened more than 90% of 0.25-0.5 mm aggregate loss. In addition, soil saturation and
seepage increased by 23.77%-215.80% for the enrichment rate of >0.5 mm aggregate, but induced the enrichment rate of 0.25-0.5
mm aggregate decreased by 45.07%-68.90%. Because 0.25-0.5 mm aggregate occurred re-aggregate during erosion process, and
the transport capacity of 2-5 mm aggregate was strengthened under the interaction of soil saturation and seepage. For the four
characteristic indices of lost soil aggregate (the mean weight diameter, geometric mean diameter, mean weight soil specific area,
and fractal dimension), difference in the mean weight diameter was the largest among soil surface hydrological conditions. The
mean weight diameter was better indicator characterizing soil aggregate loss under free drainage and soil saturation conditions,
while it was fractal dimension under seepage condition. Soil aggregate loss pronouncedly increased with the increase of rainfall
intensity under free drainage, soil saturation, and seepage conditions. Among, effect of rainfall intensity on soil aggregate loss
was the most pronounced under free drainage condition, and rainfall intensity had the greatest influence on 2-5 mm aggregate.
[ Conclusion ]Soil saturation and seepage significantly enhanced soil aggregate loss, and showed more pronounce influence on the
loss of lager size aggregate. These findings enhance our understanding of erosion mechanism for soil surface hydrological
condition and contour ridge influences on soil erosion process, and supply guidance for implementing contour ridge system.

Key words: Size distribution of soil aggregate loss; Enrich rate; Characteristic indices of lost soil aggregate; Seepage; Contour

ridge system.
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HIRIRR) MWD 2 50 k. Uil RIS B0 &
PR 3258 2o 1 5 R P SR AR 1 Wiz e ) ke el AR A 2R
A 378 2R A

Ry R AT 2 WA 3 2 A AN [ 30T b e K SC 5%
P B RR AR RRIE , AR SO M T B R AR i 2k &=
5 H R ARFFAEFR AR B AHC R (R 1), A
AB 5 HHERAGASET, ARERKES MWD 2
W EADCR R, MERE B 0.819 1 0.826;5
BWAMT, MR A RS D 2 BENTAHEKE
F, KRGS 0.832, KUV H G BRI
W ZBAERS G A th AB S M4 0F T R IR0 K
M EZFEhR, TBTALE R W 45k

3 3 ®

3.0 ERZEEE TRt R K SR EA R AR

KEIR N

HIAS | RIS B RAER T 3w A Rl
(7K I3 RFAIE o 3B L N 5 T eS8 R St R 52 4 o ™ B )
DR B, A58 1)z B SR, BB T
2V NFUK I & R A SR A A 1T, AT L
AR T 1T 3 3 7K ST A X AT SR AR 3 2K B4 522 ) X531
TGRS . ASCOFFEA SRR, LIS 5
TATEERG R 1 SRR R G5, ik 5 IR BT 46

R—5, B, LA B AR T F R IR R
ORI HHAB R TN 1.26 f5~4.12 f5H1 2.24
fi~5.22 f5 (K 2), BEST TR L, ¥
o b FNLT et 1 ARSI e 45 5 . An Z5UVE IR 4
Yl 60 mm-h ' WEE T, HHERAS B AT R
KRB B BN 11.4%0 68.1%, {HEHA
B5 A AR R W 22 R # N
60 mm-h' WS T, HHIMSBRAT FEELN
TR A B 17 G550 3.1 4%, AR 2158
RO AN 1.5 A5 2.3 45, X2 e (1) B
TEVEAEIT , 2B NBUKIE iR 2218 5 22 1+ S A K 34
BEEE, H SRR 53 A0 FRBBEZEE AhA
BEI RN (2) B BERET, MEUKEL
ZEWNEKREIING, kAR, FHHEEAR K
Sk ECH R, BV SRR, ATk 2 e, B+
e G ORIRERY S S Lo L R Aa N G o p sk B N1}
AR A R AR R SR E . B, R 2B VER i T~
N7 T T HE K, AT A R AR A3 3 A A HE K
WS, e i R (REATE S . HYE
) AR A, DI ST G b T JR 3 1 4 P 3 A3
KRB

- HEARRN 5595 0 A7 E 34 AT I AR 1A SR AR BT
s A R - SR AT [ ) 256 R P00, 98 o T SR A it
o, AdEE RS kR (R =)
oK AR (R AILRE b, $Emk ) Xt
P SR A3 2 A S i) a8 3 AN TR) o AR SR BTk (200 6 )
bt bR, B PEA R R . KB
PR VE R . o, B8R, Bis
R AE 25 4 1] 11 BR AR 3 2k 22 S 03 A Oy - 488K 43
TR, BUATTER, B S IS R Y 25
YERK B2 TTEk, [ —FEmAMT, TTRkRRN

F1 REATEARGMEHERERSARKREBHHEIKLR

Table 1 Correlation relationship between characteristic indices and soil aggregate loss

ST M K SC AT WK e A AR RFAEFEFR Characteristic indices
Soil surface hydrological condition MWD /mm GWD /mm MWSSA/ (em*g ') D /mm
FD i 0.819" 0.725 -0.677 -0.349
SA itk &= 0.826" 0.752 ~0.689 -0.636
SP TR 0.428 0.320 -0.373 -0.832"

e "7E 0.05 KF (X)) WA, MWD, GMD, MWSSA 1 D 5 F R ERER. UM FYER. FHERIL
F A0 48 . Note: *. Significant correlation at 0.05 level( bilateral ). MWD, GMD, MWSSA, and D were mean weight diameter,

geometrical meandiameter, mean weight soil specific area, and fractal dimensions, respectively. (DSoil aggregate loss

http://pedologica.issas.ac.cn



6 1

7

ES

IS s AT HBERIK SCAS AR XS S 28 Vi T 48 - PRSR AU 2 A2 )

1419

Table 2 Contribution of soil water saturation,

F 2 HIEAKSIEF. BIRFIKEE X H R KB STRk

seepage,

and water potential difference for soil aggregate loss

MRl

Change of rainfall intensity

LRI TR AR B TR

Contribution rate of Contribution rate of

KA ZETTRRR

Contribution rate of

/ (mmh") soil water saturation/% seepage/% water potential difference/%
30~60 22.34a 23.42a 7.38¢c
60~90 59.04a 41.06b 17.97¢
30~90 15.52a 11.55b 3.29¢

1 RPAR FHREEIRTE P<0.05 KF-2257 B3 . Note: Mean values for a treatment followed by identical letters are not significantly

different at the 95% confidence level according to LSD tests.

h K A>B > K2 (% 2). RHOKME
TS 98 FATTE B TRk R K 425 400 (B & 38 - 2.02
f~3. 71 A5H 1.28 15 ~2.51 %5, 8] T 3K & &
(R 184 0 %o A SR By 0 b B S I B AE T, (EK 3
22 1 R 70 X AT SRR R BRI /N o X SRR s (1)
P SR A o e I - 9 7 30 8 /K 38 Rt /N B
(2) HHGRRMEAG, JE—L R KA AT 2R
JZUAF B BRI T R AT medR, RO T
it - UL A A3 R — AR RIR B R AR, 24
1 TG BRI A HERURL 53 1R 1 B K TR 4 1
BEART S (3) AKE2EM3 InS E Je vh vk B 3 KU
A - HEUR R AL, S EUNEUR AR TCHL
AHURZERIE T S E B R AE—ii, JEm o] 1 55
YL 4 T R SR
3.2 B TR R K L& B R

il skl

T F K A PR AT A R 52 7y =T 2
PR KB Iy REPERY, R 5 e P R A Ak ) A
Fo SR, PSRRI A B 5 P SR AR A% 1Y) R/ N
PIARSERY ) g /N A1 B PR R N8 Ty S5, A
DLk [ 45 A i 5 R B Y, HL IRk Y2 3 ot
ik B2 B B B T A R AR AR Y AN B T
AR SCEAE T FHOR RV AR R R B 22 5,
SoA |11 = S s RN B N WY e o et

ARSI GE A R, 3 M K AR IR] 5 RiAR
P R [ 38 2% LU A1) e AR R A AR B 25 5 (1B 3),
HE A I AB AT 0.25~0.5 mm BRI
151 5 2 2 T AR 5B Ak . X AT RER N 1
BESRFIMIFNS , 0.25~0.5 mm 1 84 ] 345 ) 2R
TR, NI EER T E S meE, werakt T
0.25~0.5 mm P RIETER T B & 24 TR, S

FHOHBE R AL<0.25 mm AR R A R Al R AR 1)
WOk, SR, MRS B &M F<0.25 mm MR
PR R A3 1 B AR 430820 11.82%~20.04%
Ml 5.09%~19.44% (& 3), HAEHMMEBREANT
T 0.25~0.5 mm BIRIKMEERNT 1 (E4), 3
RSB RAE T, 0.25~0.5 mm I RAR
SRR R AR R T REMEE R, BbAh, MR A
SR AR S E0>5 mm P 5K A Bl e A B
MR 2~5 mm, 0.5~1 Fl 1~2 mm F RIRA 3R
PRAET RE, PR S E>0.5 mm B K K )
WEBTARMABLME (B 3).

H A GBS T>0.5 mm FIRIKH K H
filmsem, SEHEET —EMEE (K4), HZ
THR AR, T EEX 2~5 mm R
ARGy, Hixkite R o kA B0, T8
0.5~1 Fl 1~2 mm I RMA LA T &L BWFIT,
ZETAR 5B W L FE R T X 2~5 mm H1 R
iz ae )y, W RBOLEAEEE. R, HhA
BT RAEHENNHN 0.25~0.5 mm HERA, H
DA e =, R b R A s A0
0.004 3~0.013 2 mm"* 5% <0.02 mm 1 FALET, x
UM RS 2B AR R T 2838 P9 B BUK ZE K T R A1 2R
IR a5 R AR R R R, HABUKIE LRI
18 3 A e 2 A B W RE ) .

AR A A AR 1.6 mx1.6 m, HEET
PIAR 28 AR I R0 . PRI, FR I 5 R
P IR AL, T3 3t A AL T 3 1 il A2 Dl B, A
T FT R F) 55 420 S 0k A SR AR (R iz i 0, e HG R - 48
FE RS R ARz . eAh, B4 (e 227
AR SR R IETE T, FRZK AT BE S 7E 2878 I HE X
T IR A T RV 5 270 1) A0 2 4 | 5 3 25 SiE 4K 1 3
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SIS Ta], R AT 55 R RO . R, S
PE— P PRI /K SCAAF X R AR O 3
it 25 A AN ) 22 221852 1 B4R I X

4 %5 i

ST 2B e, R AT [ EE R Y 28 1) R b
TET 33 B 1) R e = B R A, BFSY T A
A, HIERAS B 3 SRk SC & T R
REYTAFE, FEERT: SHEABMLL,
A S B AR 0 B IR AR O ) )
fIm0.26 f5~3.12 {5 F1 1.24 ff5~4.22 f%, Hik 728 + 3%
TR A fin 7K S0 Rl G 2 3 o A SR ARk .
B A5 B R AT AEE>0.5 mm P SRR G 7 2k EE
B B AT N 46.74% ~ 121.19%F1 23.77%~
215.80%, HAMBIH KT 0.5~2 Fl 2~5 mm FIHREK
M E R, SR, EHEAE 0.25~0.5 mm H R
TR U g e ) AR R AR B 90% LA R
45.07%~68.90%, iX FE IR N 0.25~0.5 mm K] FE
RTER M R kA T IR . RIERE RN 4
AN HEFRH (MWD, GMD, MWSSA Hil D), it
IKSCZ5A ] MWD 125 58K, H MWD J& B
HAB S MR T R AR R Y EZE bR,
MBMAE TN D, 1Ak, PRI K B Bl 5
ARG GO, HZSETE A S T AR
O, JCHIENT 2~5 mm I BE,
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