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Table1l Badc il propertiesdf guded fidd
il texture( %)
%l ode Porert meterial Bulk dendty Organic meter
(gem™?) (gkg™ Snd dit Qay
QPL Quaternary day 121 15. 4 15.2 2.7 3.1
QR2 Quaternary day 1.13 2.7 10.7 30.7 58.6
QR Quaternary day 1.19 17.4 9.6 46.3 4.1
1.2 ,
SPRACO , (MMD) [
n+1l
4. 75,m, 0.08 MPa, MMD = i:Zl: r-_]2+ ri < m (1
90 %, 0. 9l 131 T i (mm) ,ro=r1,Mm= r+1,
, 60 mm h™* m i
, 60 cm x 30 cm x 15 cm, MMDay MMDws ~ MMDsy (FW)
15, YA (W9 (sw)
, 5cm
, 2
10cm 5cm , 2.1
(210 60mmh™ Y | , 2 2 5mm
1h, 6 min (FW) (ws) (Sw)
, , MMD MMD :
3 , MMDgw 0.85 1.06 , :QP3
27 >QP1 > QP2 ;MMDws 2.84 2.37 ,
1.3 —t e Bissonnais ! QP2 > QPL > QP3; MMDsy 3.46
, 2 5mm , 2.97 , QP2 >QP1 >QP3
40 24 h, , QP2 MMD
3 - (1) (Fas Wetting, , :
AV, 59 50 mi
250 mi ,10 min ;(2) 2 MMD
(Wet Sirring, WS , 5g Table2 Mean mess dameter of soilsin different trestments
50 m 250 m ,210 mn Sl QPL QP2 Qr3
, 200 m , MMD g 0.93Ab 0. 85Ab 1.06Aa
: 2 30 min MMDys 2. 558b 2.84Ba 2.378b
: ) (Sow Wet- MMDay 3.258b 3.46Ba 2.97Bc
ting, W), 5g - 0.3 kPa ,
, 30 40 mn ; , ,p<0.05 Notes: Different capitd letters
50M m indicate the sgnificant difference & p <0.05 between treatments and differ-
, 20 ( 2 cm) : ent sl lettersindicate the sgnificant difference a p <0. 05 between ils
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, 40 , > ,
3210502501 0.05mm ,
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, mmmn t; (2mmh b
0.58 mm min™ ', 39.6%;QP2
3 60 mmh* 0.96 mm
Table 3 Mean mass dameter o sedment for each wetting rate m-n-1, (2 mm h—l) 42.8% QP3
, 3

Wetting rate Mean mess diameter of sediment (mm)
(mmh? QPL QrP2 QF3
2 0.196 5a 0.243 6a 0.209 0a
10 0. 165 5b 0.197 Ob 0.178 Ob
60 0. 163 4b 0.168 6c 0.170 1b
,p<0.05

Notes: Different |etters in the same columns mean dgnificant a8 p<0.05
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, <0.25 mMm ,

3
3 , Le Bis
nNnais , 60 mmh !
3
1) Le Bisonnais ,
, MMD
) , MMD
, , 3 ,QP2
MMD QPL QP3
2) 3
60mmh t>100mmht>2mmh?
QPL, (60 Mm h™ %) 0.93

3
60 mm h™! > 10
mmh i>2mmh ' QPL QP2 QF3

23% 28% 61%,
112% 85% 159 %,
3)
, 2mmh?!
60mmh? ,MMD

[1] FoxDM, LeBisonnais Y. Process based andyss of agregete da-
hility dfectson seding, irfiltration and interrill eroson. il Sience
Sciety of AmericaJournd , 1998, 62: 717 724

[ 2] Bryan RB. Sil erodibility and processof weter eroson on hilldopes
Gaonorplhology , 2000, 3: 385 415

[3] LiZX,Cd CF,Sh ZH, & a. Aggege dability and its rdar
tionship with some chemica propertiesd red ilsin subtropica Chi-
na Pecophere, 2005, 15(1) : 129 136

[4] RampsM C, Nacd S, Ral. Hfect of raindrop inpact and its rda
tionship with aggregate dahility to different disaggregetion forces
Caena, 2003, 53: 365 376

[ 5] LeBisonnasY. Aggregate dability and assessrent of il crugahili-
ty and erodibility 1. Theory and methodology. European Journd of
il Sience, 1996, 47: 425 428

[6] Mamedov A I, Shainberg |, Levy GJ. Wetting rate and odicity -
fectson interrill eroson from semi-arid Igadi ils il & Tillage
Research, 2002, 68: 121 132

[7]

, 2000, 37(4) : 433 442. Zhao Q G, Xu M
J,Wu Z D. Agiculturd suganahility of red il upland regon in
outheag China (In Chinese) . Acta Pedologica Snica, 2000, 37
(4) : 433 442

[8] ,

. , 2000, 37(3) : 316 322. YuD S, S
X Z Quantificationd relationship between il permeahility of upland
and il erodihility in hilly red il region (In Chinese) . Acta Peco-
logca 9nica, 2000, 37(3) : 316 322

[9] ,

, 1995, 15(4) : 413 419. ZhangB, Zhang TL.
Cause of seand draught formetion and grategy of the eadern hillsin
uthern China (In Chinese) . Acta Emologica Snica, 1995, 15(4) :
413 419
[10] , ) .



. , 1997, 12(3) : 250 Shanghai : Shanghai Science and Techrology Press, 1978
256. WangM Z, Yeo XL , ZhangJ B & al. A gudy o the causes [13] Luk SH, Abrahams A D, Parons A J. A dnple rarfdl smuaor
and properties of the midsummer and autumn droughts and the comr and trickle sysem for hydro-geonorphic experiments Physcad Gog-
bating drought system in the lowhill red il regon (In Chinese) . rgphy , 1986, 7: 344 356
Journal of Naturd Resources, 1997, 12(3) : 250 256 [14] , , .
[11] , , .. . , 2003, 23(10) : 2 176
,2004,36 (3):310 317.LiCL,HeYQ, 2183. Peng X H, ZhangB, Zhao Q G Hfect o il organic carton
Xiong Y S, & a. Moigure regmes o four red ils developed from on aggregete Sability efter vegetdiver edoration on severdy eroded
dfferent parent meterids (In Chinese) . Soils, 2004, 36 (3) : red il (In Chinex) . Acta Eoologca Snica, 2003, 23 (10) :
310 317 2176 2183
[12] . . : [15] BemrHur M, Wakindiki | I C. Sil minerdogy and texture dfectson
, 1978. Inditute of il Stience, Chinese Acadeny crug micronorphology , irfiltration , and eroson. il Stience Sciety
o Sences il Phydcd and Chemicd Andyss (In Chines) . o AmericaJournd , 2002, 66: 897 905

EFFECTS OF WETTING RATE ON EROSION PROCESSES ON HILL S OPES OF RED SOIL

Qo Wei' S zZhhua?" ChenLidng Yan Fending' Li Zheoxia® Ca Chonga'
(1 KeyLab d Subtropical Agriculture & Environment, Huazhong Agricultural University, Wuhan 430070, China)
(2 Sate Key Laboratory o Urban and Regional Ecdogy, Research Center for Eco Environmental Sciences, Chinese Acadeny o
Sdences, Beijing 100085, China)

Abgract The red il hilly regon, located in the tropicd and subtropicd zones of Sutheas China, reads over 9
provinces and 1 autoronous regon. With plentiful light , heet and water resources, it enjoys high potentid for agriculturd and
ecoromic development. However , il eroson and seasond drought are mgjor redraints for sugainable agricuture as a result of
improper land use and uneven digribution of rairfal. il aggregate sahility has subgantia dfects on il porosity and , there-
fore, may irfluence irfiltration rate and runoff processes of rairfdl. The objects of this Sudy are to determine rdationship be-
tween wetting rate and runoff and il loss. Red il s derived from Quaternary red clay were oollected and packed in 0. 6 mx 0. 3
m trays, separately , wetted a 3 wetting rates (2, 10 and 60 mm h™ ) |, and then exposed to Smulated rairfal with an intensity
of 60 mmh™ tin laboratory. The Le Bisonnais method was gpplied to smulating the breakdown mechanisms of daking in fast
wetting , girred wetting, and dow wetting. The aggregate stability index , i.e. mean mass diameter (MMD) , indicated that fast
wetting caused the nog severe disruption of aggregates. The MMD in each il ranked in the order of dow wetting, gtirred wet-
ting, fag wetting. Sgnificant correlation was observed between il loss, rundff rate and wetting rate. The results show that the
runoff rate i ncreased with wetting rate , rangingfrom0.58 t0 0.96 mmmin™ *. In each il exposed to dow wetting rate , less il
loss was noted. WEetting rate d <o played a greet role in determining sediment materids. The larges MMD of sediment meterids
was found in sils exposed to fag wetting.
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