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o - R e Vb R AR B, B A RSB E (0. 0.2, 0.4, 0.6. 0.8 kg/m®) AL (10°, 15°, 20°),
ERENANTREAMH T, HERARMED S &R HFAR (<0.002. 0.002~0.05. 0.05~2mm) S8 KEFERX
(enrichment rate, ER) FIH {12 (Dys) SEMZBMIFME. 458 FW: 1) <0.002. 0.002~0.05 F1 0.05~2 mm &1
Vo R BB R N I 4 ) AR e . R RRR BT A . 2) BEREFPE S RN, <0.002 mm Bk & Rk S S
e RS, SO, 0.8 ke/m® FEFTE 5 AT 2 B> 30.97%~55.46% [1<0.002 mm B4 & &, £RITER
N A B T B 2L<0.002 mm BRI 2R . 0.002~0.05 mm BTSRRI NS, 1598 0.2 kg/m? BT
T 0.002~0.05 mm HHi & EEL 0. 0.4, 0.6 F10.8 kg/m? 21K 22.54% 21.09%. 36.01% A1 19.29%. 3) [[@—3 )& T
EDRLAR SR B RS FE 7 26 2 (038 0 2 5638 00 5 PR 34, 2003417 0.8 kg/m® 26 F T P ERIZ & &L 0. 0.4, 1 0.6 kg/m® &,
P 26.28%- 37.03% 1 34.48%. 4) TEAWEMFEHE G ERM T, ERyon—oos WRT 1, 1 ER_g g A1 ERygs—p MY/
F 1. 0.2 kg/m® 7 55 B ERg o005 0 FEIR T HAth 4 MREFFE G R, FLBERE RS R 36 B AR N 2 BL5E I8 /b J5 36 K
o 5) <0.002 mm KA B K AR GAEFTE tE BIAAAE S E I IR R, KO AERESREN 0.2 kg/m” I 5
Ko WG TG € X B RS FT 78 25 185 P AR AL SR LR 22K 3R
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BIRLEARAKIN, AP A SRR 2 K AL,
RIS SRR SR, 652 TR A .
FAT, Ot Rk v UKL ) A R AR AN B SR OB 7T 2 24 v
TERRIESRAE T . e R iR YD Bk A A1 J7 THT, 9545 251
WHFLR DL, RO XARI b, B P A,
ARVAAR ™ AL R PRV ORL LAY RN, Rk b . A
IR, RAUMVEYD Bk 2 I 2 A, RIOK BIRLAL /N
FIRLER 2 5 s fER R Y Bk & 4T, BV
HVRLI) e 4 2 DUy RLAN R Y T2, 3 BB A 9 D it
(38 I T AL 202, e TR AL O A B PR R
RRAMAERIRA U LR ERLE B RR, SBUR R
Te v ATRLE B REAT 78 75 Re 0 0 35 o3 T BT k1,
I AR RE L . MOV IR PR YD BIRLIS I B4k, S 4%
B B AT I 2> AU (R, K )22
P52 B oA, 1T AT e S 25 R AR ph e b DAL 7>
ARV AL AT S TR AT 2 5 T AR phigvd Bk 7
A AN SRR AL SN D W JEER, AR AT B
FEREROR I E AR E T b X AR X,
F T N T P 25 A R AR et e R P BF A0 B OGE T i 3R
PR SRR IR it R R o 5t X 1
B A S), R KA A ZBOR, REAT B A W]
AE 2 1t — A0 S R L AR P ) 7 Vb i R DA R AR ke v
KA ARFAE™ . SR, H ATE xR 5 4 A PR Bt
R, HARAT B W LR AN IR I HL BURDRL AR 73 A
AR AR s RPN TORRADL e W9 T B 56 (0 3 Bkt
AN RIS AT 78 o 8 5 e AR Tt e v TR 23 A ) 28 BB I A
FrRAN . BT, ASCEET= AR R B, BFaAs
[Fi) R T 7 i B0 56 0 SR AR D 8 b KL 23 AT R AE
oM, RO XS EE, R PHEETE AR
R FFER A T TR R S A

1 #MR5REZE

1.1 R XER

RIS A T B PR P K5 S Lt Bkt (30°26'N,
106°26'E) , Z & T W #vaiy 2= RS, #F4K 266.3 m,
SEREKEN 11153 mm, FFHSREHN 183 °C, FHE
Bf A 1276.7 ho A RN RS R EEHE
e s BHRE B A KIS EO L, WmMgmtt. (bt
BEEAMEFRINE 1.

F1 A TIEEARMR
Table 1 Basic properties of tested soil

IR AL HE FHUE  pH A
Soil mechanical composition/% Bulk density/ Organic matter pH
<0.002 mm 0.002~0.05 mm 0.05~2mm (g-em”) content/(g'kg ') value

10.58+0.32  35.22+1.42 54.2+1.1 1.20+0.03 3.89+0.12 8.16

1.2 Rt 5%
AGRIGF & it A, LR A %, R
FRRHBE 7K AR R T B I ) A 2 v =G A N AR

PR B T 2022 45 9 H & 2022 4F 12 H #H47 = WL %
Yo 128 R 2 B0 45 0 SO M g L AN KO T A = i
VLB — AN o NP S 0 7S %o AR TR TE A, K
FIEEE 4m, WIMEEEMLIDEE SE Sm, WIEA AT EH
930~230 mm/h. iRESAN i T AEERAS K 2 mx B 0.5 mx
0.5 m, IR A ) R T A AR B AT I
AR B K D DO SR AR R . REAFE
L 0.2 kg/m?® B R 2ok b 2= v &P, RS R A 5
N 0.2~0.4 kg/m® BRI 238 e £, wF 70 X ek 1ok
B KT HRERN 08 kgm?, B, ETHRATHREAR
WFFRWE 0. 02, 0.4. 0.6 1 0.8 kg/m® 5 MFEFT 78 o5 B
BIRNFHRE), HERFER/BFFERNK 20 cm £ 41
ANBE, TR RIS T TR A FE R ATIRIE 24 h,  BAJS/INRS
FER MR IR X 2 ER R BRI, 5
ZE/NIN SR [ K B OK 84.9 mm, M2 T AE SR =k EE X 3
SR A N AR I 2P IR AT, W PR R
JE 4 90+3 mmv/h, BERR I 1 he B 3 MRIGE (100,
15°F1 20°) A1 s AFEMFEHEE (0. 020 04, 0.6 Al
0.8 kgm®) AT, FANMGHEZTHIK, 3303
Py BIGZEE WK 1,

P s = —
S~ =—=72.
N ~

N = “

I ~
NN ~
VNSNS A

s RN
Side-jet rainfall 0.5m
simulator [ BT R '
T
Legs ) )/
il

N
A
R e

&

o

g

Tl

Straw

3
o

b

Fine sand

L@ .
{

XD Ret

5 %

a T 4
—~

s

Purple soil

s B

ot \%"3 Slope gradient
Leph N o o 90
L T2SG T a=10°, 159,20

T i
- Outlet chute
‘ A
Receiving bucket

Bl KREETITH
Fig.1 Schematic diagram of the test device

1.3 #HmRE

F RS LI B AR 10 mm 0 J5 24T 364, AR 4
B AP SEBR % AR R B0 LA (1.2040.03) FIE K H
(5.90%) AL E . B IEAT S AR AT —
JZ 10 cm KZ0RY, FHTBIESEr ERIA I, LedH Ll
AN 3R v LRI 2 A8, IR EE Y 30 em.
BRI 5E 5 AR /N T 30 mm/h F I SR I 4%, R
FH 3500 P 0 35 K B A R RAERT JE UTRE 24 he
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B RIS T U 388 T R T KR A B R R R T X S
FFE I BT ER, W E R R AL, BWAE
>90%. 50 LA A AR IS TR B AR T AR AR AR I O
MRS, 0~10 min W& 2 min FHZ R RELR
P, 10~60 min & 5 min KL R FE M,
TP 15 MRS . REEGRERBE R RREY
5 250 mL 142 Y R B A 0] SE 06 = AT RLAR 4 AR
SRR ENE .. IR ARG BN ERE
B gy, HFEATS Z BT A R R R &
1.4 WARGZE

=g b PRI 5E 73 B K FH Rise-220X A4 4x H 3l
FHLE A HTAL, MEVEHE N : 0~2 mm, WAEHE 5 A
BFERDER) NERE S, FICAPRTA R
R RN B ARG AR S AT AT AT P B RN
W H, BRI RS, SR AR T
MR R B RIE B RS . ARSI BIRL 5 K
FA 26 B Ak 3 e R AR o 7 V5, B TRV LR
<0.002 mm (ki) . 0.002~0.05 CH¥i) . 0.05~2 mm
(RbRL) 3 MRGHEATHEFLIE I T RS &

VEVP KL E 4E5 (ER) IR I TH 3837 S ad FE b v
AR B R E LIS, BRI iE
ST E B, g (D A

P
ER = Fo (1)

KPR MRS R I B R AR & i, P, oI 1%
HROGE R 2R [ A R AR S . 24 ER<1. ER>1 Al ER=1 4}
AR LR H R AR R it FE R AR BRE . & SEANER
M AEE. BT AP, ERguns ERpom—o0s M
ERy s, 77 3R B AL 2 2H<0.002 0.002~0.05 mm Al
0.05~2 mm FIe v Ik & £
1.5 BB

% Microsoft Excel 2021 #EAT ¥4 3 , 5, F*
F SPSS25.0 BAFHAT IR G T T . A SCAHT AT A FH AL
WY E. R B R % (one way analysis of
variance, ANOVA) 3 #7 A [F] 35 F& FIRS #1 78 5 & X 2% hi
HK KL (<0.002. 0.002~0.05. 0.05~2mm) &&.
HKL R (Dys) ARG PHRE LR, KH
Pearson FH 27 AT #a 7 3 BE AN A7 25 B 5 % R4 ife vb 141
big R EERZMPIRR; KBRS R MY
WHRIRL G REFE S R 2 MBI R R AR EEKPE
N P<0.05 N EE; P<0.01 N E . 1 H Origin2022
AT B R B 2211

2 HBREHH

2.1 FEMEBEEMNARRE RIS ER S S/
12l 70 35 or 2 AR5 B i P 7 7 P AR Ak n P 2 Fir
Re ANFEIET, <0.002 mm FIRLE & 5 0% F P78 ik
AL BN, EHEABMES (B2 . Hig,
0.8 kg/m? % T 7 7% & F <0.002 mm F1 ki & & ¥ 8 K.
0.002~0.05 mmPRL & B 1E 3 N FE R B & % 5N 5 R

HE A SRR S (B 2b) . 10°37H 0.2 kg/m®
FATESET, 0.002~0.05 mm BIK & &8 R E &K,
% 556.87%. 10°H115°3f, 0.2 kg/m* FF PSR N10.002~
0.05 mm Pk & B, 3 MELAMFT 0.05~2 mm [
LB P N R AR A B R ARk A (] 200 .
100 15°8 7, A5FF78 55 80N 0.2 kg/m® IFF, 0.05~2 mm
Bk s T s 4 MR E SR, BN 10085 F1 7E
wE 0.4kg/m’ K, 0.05~2mm Bk & EMINEKZ, b
19.79% 38N %1 45.96%.

R AR BEEAS [F) RS #1785 RN R 2640 R 1
ZESE AT 3. A 3R R SR R B T SR
Bk ssgm i . RS AT 78 35 190, <0.002 mm 4]
K R R BRI 5 b i #s, 0.002~0.05 mm [
Ry R I INIEE, T0.05~2 mm B S UG
B AR LA S . SR, 0.8 kg/m® FEAT 7 o5 & W] 2
Z 30.97%~55.46% 11)<0.002 mm FlRi = (K 3a).
TEFT 78 o5 BN 0.2 kg/m? I, 15°3% 1 9<0.002 mm 1 4E
EEAHELT 0. 0.4, 0.6 F10.8kg/m? 735 12.56%, 13.54%,
57.58% £ 63.07%; 0.002~0.05 mm 2]k & & M % F 0.
0.4, 0.6 f1 0.8 kg/m* 73 HIIK 22.54%, 21.09%, 26.01%
A1 19.29%; 10°HE T[] 0.05~2 mm Bk & EEEES T 5
ShaATE s B, B 0. 04, 0.6F1 0.8 kg/m® 7 B
27.30%, 34.49%, 33.34% A1 41.06%.

Al —FEFF AR N, FR g DR & B 3R 124k
M2 FEFT 78 R IR . FEFTE TN O B, 15°8
T K 1<0.002 mm H! 0.002~0.05 mm HIR & &% B E
T 10°F0 2003 1fi, <0.002 mm KL & &7 5l i 6.24% Fl
14.23%, 0.002~ 0.05 mm [ ¥ & & 7 5 & 7.59% Al
11.27%; 1 153 T ) 0.05~2 mm Bk 2 & ) 5 2Z A
F 2020 1, K 20.25%. FEFF A &% =N 0.2 kg/m® B,
1535 T R 19<0.002 mm IR 8 5525 =T 1091 2003 1,
I3 11.61% F1 46.88%; 20°3%1H F Y 0.002~0.05 mm
Bk & B S E T 1008 15°8% 11, 4y 5 & 8.02% Al
9.21%. FFFE#HEN 0.4 kg/m® I EHHE T 0.002~0.05 mm
F10.05~2 mm Pk & & ZRAREE,

22 BHEENTHENERSENEN

FRAELRL AR M THT 26 A1 A5 Tl e v AR P R TR AT N,
PRI SRR R B I T e S EEE R . BN
ERLAR R B Vb B2 5 /K 7112k, 380K ) A EDRL AR U
TR VD B 2R Gy YRR T s A K R, AT 200 s 1
R VD BSRIE . ARG FERIYIRRIAEE . &4 B ARE AT
B E A4 TR ENESERLWE 4 P, REW,
IF) — 394 5 T R RO A2 A o R T 7 6 A T 3 n 2 e 3 m
Jei AR IR A, T wP (R A2 B 3 B 1) 788 e ) 52 s 7
B EERW., 7€ 10981 1580 F, 0.2 kg/m” F5FT7 o5
BPERATREER T A 4 MEFTEGE; 2008
TR, 0.2 kg/m® A1 0.8 kg/m® FFF 7 56 S R R 7 &
RERTANIAEHESE, H08kgm* % 0. 0.4
H10.6 kg/m® 43 57 26.28%, 37.03%, 34.48%.
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Fig.2 Change characteristics of the eroded sediment aggregate content with different particle sizes and rainfall duration
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FhAT A i FEFT A FEATA i
Straw mulch amount/(kg-m2) Straw mulch amount/(kg-m2) Straw mulch amount/(kg-m2)
a.<0.002 mmf{z iHté v0 AR AL LAk b. 0.002-0.05 mmf{Z {ttye ¥0 PR A ARl c. 0.05-2 mm it ifg v R AR AL Al
a. Change characteristics of <0.002 mm b. Change characteristics of 0.002-0.05 mm c. Change characteristics of 0.05-2 mm
eroded sediment aggregates eroded sediment aggregates eroded sediment aggregates

VE: ARKRSFERRRE R ESE T AFAWEEREE (P<0.05), AR/NEFERRE—HE FTARBTESELERTEE (P<0.05. FH.
Note: Different capital letters indicate significant difference in different slope under the same straw mulch amount (P<0.05), while different lowercase letters indicate
significant differences in different straw mulch amount under the same slope (P<0.05). Same below.

B3 RRAAR IR Y B e F A
Fig.3 Change characteristics of the eroded sediment aggregate content with different particle sizes
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FEFF S5 BN OB, 15T f h E R 2 B E KT
10°F0 20°0) FE RLAE & &, 40 Al K 25.27% F1 20.02%,
R MFEHELSE TKORM™E, BHELEEN
0.2 kg/m* B, 1003 T 1 P 2 0L 45 5 5 A0 A 25 58 B 8K
SR 51.91 F1126.87, Ui BHIL KA T HRERLAR & S 3l
WK, BESRAEVH. 04 F 0.6 kg/m® K85 8%
HTF&EWERERATEERARE., MHETEGREN
0.8 kg/m® if, 20°3 0 T A p (DR A A B AN R S 3 L 2
T 10°F0 1S ERIR &, e 35.6% F136.9%.
23 ARIFEEMFBTEEEN SRR HRNS
F 2N

AN [F) 35 P FORS FT 78 o5 i 26 R S R (A R & SR %2
SEME BT s BN 2 . <0.002. 0.002~0.05 mm Al
0.05~2 mm = Pe b FkL & 5 2 AR 10 Y [ 43531 8 0.20~
0.58, 1.36~1.89, 0.51~0.84. ANERRIZF T, ERyo0r-00
BRT 1, T ERop Al ERggs—, MIBI/NT 1, B BIEAR
YR A 0.002~0.05 mm PBIKifERMGERE k4T
BHE. BAL, MERBTEGREMEA, ER w 205k
ETVE T RIS ERg 005 MRS TG LTS,
ERy s, AT T BN H/DN, HoH ERg s, TESNIEE T
UFEFT A A5 B 0.2 kg/m? I B KA

Hi K] ERggs5~2+ ERgo02~0.05 A ER 002 TEANFIRERT
BHREAE N 2SR, 10081 15°301 . 0.6 kg/m?
10.8 kg/m”* 8 56 5 111 ERq o, 2 35 K T Hoflh 3 M AEFFE
HE, 2081 I 0.8 kg/m® 7 1 B 1) ER 00, W2 F KT
Hofh 4 MEFFERE, /MK 55.56%, 48.72%, 60.00%
F159.18%. 3 MEEEZMT, 0.2 kg/m® BHEEM ER) o000
PIRERTHMANMEHESRS, FHMERTESE
38 o 2 B DD S 1 K A A 1T 0.2 kg/m® B iE T
() ERg 05—, ¥4 50 2 i T HoAth 4 MREATE S5 8. A —F5 AT
B E N, ER.gp £ 0kg/m’® Al 0.4 kg/m® 7 55 & F 1
10°R1 20235 3 = e, HARBFM TR ERERE.
TR 258N 0 kg/m® A1 0.6 kg/m? I 153X ER 000005
BEET 10080 2035 1 . 0 kg/m® FEFT7 76 B 1593 1
(1) ER 002005 2 9 51 7.73% A1 11.73%, 0.6 kg/m* #4551 78
R 25 5.59% M1 11.83%. 0.4 kg/m” 7 75 8 &3
FE/T ERg 00005 SR A T EMEZE

*2 TEHEMBTESSE TENRARIMWRSHARNSER
Table 2 Aggregate enrichment rates of eroded sediment at
different particles levels under different slope and straw mulch

amount
o BRI e VD e
W R TR it Sediment enrichment rate of each particles
Slope Straw mulch
gradient/(°)  amounts/(kg'm ) level
ER<0.002 ERO.OOZNO.OS ERO.OSNZ
0 0.48+0.03Bb 1.68+0.17Bb 0.66+0.10ABb
0.2 0.52+0.03Ba 1.37+0.24Bc  0.84+0.10Aa
10 0.4 0.54+0.08Aa 1.71+0.24Aab 0.63+£0.15Ab
0.6 0.26+0.02Cc 1.79+0.16Bab 0.63+0.10Ab
0.8 0.27+0.03Bc  1.84+0.19Aa 0.59+0.11Bb
0 0.51+0.06Ab 1.81+0.14Aa 0.51+0.18Bc
0.2 0.58+0.01Aa 1.36+0.24Bc 0.79+0.12ABa
15 0.4 0.51+0.02Bb 1.77+0.11Aab 0.59+0.07Abc
0.6 0.37+0.10Bc  1.89+0.16Aa 0.54+0.10Bbc
0.8 0.35+0.05Ac 1.68+0.26Ab 0.60+0.16Bb
0 0.45+0.05Bc  1.62+0.09Ba 0.70+0.06Ab
0.2 0.39+0.16Cc  1.53+0.12Ab 0.77+0.07Ba
20 0.4 0.50+0.14ABa 1.68+0.11Aa 0.65+0.07Ac
0.6 0.49+0.03Ab 1.69+0.09Ca 0.62+0.09Ac
0.8 0.20+0.06Cd 1.60+0.12Bab 0.76+0.09Aab

. RTHERFE EEE
Note: All data in the table are mean + standard deviation.
24 T REEHEZENREESZIERHELLR
ANFIFEFT 78 55 S AN B SRR e v kL K e A
KKK RWE 3 Fn. SEREW, HES SR F
M EERZ FRRYARS, MAF#E R 5<0.002 mm
ERLAT BR g 00, AR 50 35 FUAH S VR 50 RS A1 8 o5 5
<0.002 mm RIRLE B ER o0 5O, X HLREAT (17347,
SZERANE 5 . <0.002 mm TR & B AT ER 00 S5 FEAT
BB NG ELEN IR LR, HIYMEERT
RS SR N N =R A <K N B B
AP 5 BN 0.2 kg/m® A BB KAE, 20515 4.995 F1
0.471.

R3 TEHEFBHEREE TSRRRMRD AR
ERERXXER
Table 3 Correlation between sediment aggregates and enrichment
rates of each particles grade under different slope and straw mulch
amount

S 22 e kAT

Median <0.002 mm 0.002~ 0.05~
Influence factor

005 mm 2 mm EKO.OOQ ERODOZNO.OSERO.OS'~2

diameter
1) 3
Slope gradient 0.039 0.037 —0.146 0.133 0.037 —0.137 0.138
T 5 N N
Straw mulch  —0.132 —0.624" 0333 —-0.214-0.624 0.344 —0.237
amount

W SRIRAE 0.05 /KT ERZE, *RIRE 0.01 KT LR,
Note: * means significant at 0.05 level, ** means significant at 0.01 level.

3 %W

Kl 2 B, BEAE PR P 34 11<0.002 mm 85
EEEARMRFEAAR, & RN E AT T H1<0.002 mm R &
B A7 RN, BT PR R T AR, RshRE
TRFFANAR,  URLRS R FEOh A (438 5 15 8 4 R 103
FEIE T, RN FRERM 2Ry, SRELAR
AR RPN 2. 0.002~0.05 mm Bk & & Bl I 7
i 38 TR D, X 2 R S s SRR R — 5L
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— 7 1] ] R A B B R T IR 33 T B L 8 R AR R
iz ) g Ak, RN MG IR B —Tr R R
BT A HOUE 1 R IEREDRL, AR R v A R
DA SRR FTEAE . (H 5 Y5 YR RAR L, 0.002~
0.05 mm FUH7 & =30, X 55K 50 B Fu gt AR,
BIVAR g b B A A 38 DR 5 43031 wF g R It 2
T8 R RS E>33% B, AR B VS A R kL
3. 0.05~2 mm R E 5 b B R G B 002 T RS AT
B 5 A F T BRI AR BN B AN R
B TR Y RS AT B 2, 1 PR AR R AR IR
HBEWEE — B vb R, i b 5 A7 AE L 8 1 AT ks v
oz, B A I T P B84 0 A AT I T 5 ) G A A L T R
100%™, SEFRMIE A SR, MR IR b i
Wi R B2 R WS PRSI . R 7R ANVE R Y B
L2 T AR 20 [ Rt 2 g 3 s L), s Bl AR R T 3R A7 A
O]EIp AR A

o <0.002mmPki A

<0.002 mm aggregate content
— & th&kfitted curve

§ 6 hd °
5
i
a8 5l
72
=S
E &
g & 4+
g s .
S E y=—7.892x>+3.437x+5.173
Vg 3r R=0.692, P<0.01
S
V o
L . . . X
0 0.2 0.4 0.6 0.8

A i
Straw mulch amount/(kg-m2)
a.<0.002 mm AR ik 5 A5 T4 o5 fk 11 2047
a. Regression analysis of aggregate content and
straw mulch amount of <0.002 mm

<0.002 mmPATkL & 4R
<0.002 mm aggregate enrichment rate

—  $UA il Zfitted curve

0.6

0.5 .

04+

<0.002 mmZ ki & 4%

< 0.002 mm aggregate enrichment rate

y=—7.754x*+0.325x+0.489
R>=0.692, P<0.01 e

03

0.2

0 0.2 0.4 0.6 0.8
TEAT 7
Straw mulch amount/(kg-m™2)

b. ER o0, 5 FT 5 5 [0 43 Hr
b. Regression analysis of ER_ g,
and straw mulch amount

B 5 <0.002 mm &4k B ¥ EFF ERyo, SRABLZEZ
18] 127 )3 55 HF
Fig.5 Regression analysis between <0.002 mm eroded sediment
aggregate content and ER_ oy, and straw mulch amounts

FE S N RS AT %5 BN 0.8 kg/m? 1F<0.002 mm [F]
ki W R T HARIE G240 (B 3a), 5 SHI
LB N RS R 8, EEIFET 0.8 kg/m® B FF R

MRS, HRFEFESEDY, IR A LR
WA, R 1S R R i b . 15eHE R,
<0.002 1 0.05~2 mm R & & 7E 0.2 kg/m” 78 55 & 5% 1F
N RE T HAEAE SRS (B 3b), 1 0.002~
0.05 mm HIR & & MAH & (E 3¢) . B AR F
RARBERERHL 32 B2 KA AU R, 4 RS FT
AR, 3 b [ SR Ak 2 Bl Bl B K ) T R T
e . JF H A9 SR AR P BT 9 2 b K A8 4k, 7R
REFESE T, KR OEERELR, PR A
(I BY e A BRADS), R B FRD R b B R RS AT
HRTEESTEEMES R, R &
SR TE ) AR R RL B DTRR, il o A AT 7 o 1
YR R 2 IR kb, R E LR AT IS,
i 1A 7 0 FEE o4 A R 1K) 7K 20 W 36 2 9 7 4 [ e P,
T B 4% A2 ) 25l P 0 B 98 2R 5t 2 18 i g 3 ol A28 Y A
R,

K 4 IR 2004 f 0.8 kg/m® 78 5 B 441, S UE
N 0.2 kg/m® FEFF o5 R E R S B B T HAD
FEATE o . PR N &S BE LW gy
(53 3 ik FRU™, TR AT 7 o T DA S R e A R R R, Y
TERMRFEFT A B B A TNy, S RE 4R KR Sh /7,
B AT 78 o5 5 A JC VAT A S R4 2 B L e v A
Bk e RN, BEMASEBETESELES
et BIEg R, ROAMERSFAE S 2R, FEAF &
FE R AR JZ,  Hh R A 4 T R P TV B 3R T 45
B, AR AE bR AORSFF SO B 0 RN 45 i R AR A
Fon P T 7 26 0] e o LU RS FF 78 25 B T L b P AR ANV R
B MCT BE 0 R K &, FBUE 20081 0.8 kg/m®
Bam AT, PERNESEE.

TR Vb UL & 4 R B A AR Tl 3 R 5 55 10 R UF 4R AR
WEFER ALY, MPE R R A EIA R — e e, 7E
R RS E S T EE. ARSI ERETELEET,
ER 020,05 1 1t W 7E HEAN [ W 42 T icd i mpoR R 25 5 1 122 Tt
TRAEE, RUARIE KM N IR thod FEAR 2 7
BRismyik, X5y B R g BAL. — 7T
AT, R IR ROk R R S KR IR A R
EERM TYFORIE; B I ERER N, RN
LR AT Bk A I TR FE KDY, FELE T IR A,
S BESE KRB, 7R R RS BRI, K
WORL TG VE oy B s, (R R IR R EE
£, FNFET ERypn—oos 2 57 1A 2 UK FEFT7E
FEEENRTEEMESRE. MEWET 0.2 kg/m?® F5FF
7 5 B0 ERy 000005 KT 0 kg/m?, AT BE & R AARFS AT
e, BEAE 1540 R I I R At B e A e ) T S PRI
IR, TE R 22 (10 3k [ 3R A R 7 - 398 3R J2 0 ) 48 1 i
B ARG A2 i B 141420, S 8] A K o N 7 b 2% P i R A ()
FFEAC KT I HVE R . AFREF R T ER.y o 271
AL F T 0.6 kg/m® AT 0.8 kg/m? 5 AT 75 o5 B B K
TR 3AREAE SR, EORBERSFF R 55 2 0088 n 2%
A, IR RN A 7 S RS AT S TR R, PR IR
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YNVATE ARG, BRI RS AT 36 N -3 4 7 A o s (AR 3B
WERRIL, AR RS FF ARG 19.55%~21.88% %),
ERg s, F 0.2 kg/m® FE AT 78 26 B i 582 & T 93 4h 4 ARG
MEGE, WENERFESAL T, R EaskR
K IREY,  (E 24 3 T K R R T L 8 S e, )
78 2 2 DY R Ay, B/ SIREN Y, 1 0.05~2 mm
[ARL B 55 4= 1l

B 5 5 FE B N, AR ke b wh B R A el T b R
BRI, EAHE T b R AR RS AN AR R B b
FEMARAE S FEATE S N ZE RS AME, X AEE 2
T RN I T BH AR ELAE PR S5 R . RO B B R K
W, B ENG R KEE, AR E
HE N KRR A R 5 5 2 2 KR E 4407,
T AT A8 R IR PN 350 45 M KR B B MR G847 2 P2 AR TR
VR, SECNFRATE SR TR E A, R
FT 0 38 00 235 44 AN 2R T 9 B S W B R, g EL RS AT 78
TR AAE T FEAS A P A8 L AR SR AR R R
FEAT 54 2 (8] P EE R D1/, RS AT 53T A2 SR 5
B AR R i A A e VA ), DT K 3 T B R I A
R, B RBUREN . TRk B A BRHI R A,
J T3S Y RN % o B S B AN, B T s SRR WITE
00 L SR R SR IDURE F  2 4 HtA R T s BRLTE 42 Tk
TR RmL, —ERE LR AR SR T, B
eI YR N KRS YK IR . FEFFI B KT 0.4 kg/m?
I fe A R BRAR B KL (O 2, T 9045 SR o 8 1 X & 3
it R AT 7 i B TR o7 v SR LR K4

4 %

1) FEFFHE S5 2640 T B B4 9 5 B 38 0 45 s 2 (A1 ks 2 300
AN TR A, <0.002 mm R A AR AR,
0.002~0.05 mm [¥: & & W RS, BRARIE R 5
KiE 56.87%, 0.05~2mm HFi & & EFHEH, &Kl
19.79% 3 % 45.96%.

2) FEFFAE 55 VT 3 5 ARG AR e VD TR B
LY —E R, 0.2 kg/m® FEFFE 35 & F<0.002 . 0.05~
2 mm FI PR AR E R ) B T AR s 2 4%
4, T 0.002~0.05 mm RS S WA . 7EREFT 78 o &
K 0.8 kg/m® i AR 12 S B AN RS

3) FEFFHE o6 3 M VD it , 253 B AL FF
BHREZMT, WA ERynos WAT 1, KR FE
o R AR E . SRR AREHE & TR O L R
keI e 08 AR o

4) [A[F53 412 B1<0.002 mm 12 ke v Bk & 8 K E
EXRER-FELEERAEREE KRR KRR (P<
0.01), KEOAEFREFTEFHREN 0.2 kg/m® AR KA, 75
FRit KT 0.4 kg/m® B AT A 3G BRAR BRI . IR
BEUE R OR P RS A 6 4 i B2 KT 0.4 kg/m’s

zi b, FEFT7E ot St L R e v B i B
SIS, AT DU R 55 6 R AR e v R
Wi g, NI RS bR IR E AR TR, (H

AR FAIAEAE— 58 SRR, 0.4~0.8 kg/m® Z [AIAF1E i 3&E
M A &HE, AR PHPPE SR E S EA S
PABRAT S 0 RS AT 2 i ) die ( 2H A
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Distribution characteristics of eroded sediment particles in purple slope
cultivated land under different straw mulch amount

ZENG Shichang , ZHANG Haixiang , LIANG Ke , LI Tianyang , HE Binghui™

(College of Resources and Environment, Southwest University, Chongqing 400715, China)

Abstract: Under the condition of secondary rainfall, straw mulching may affect the sorting effect of runoff on sediment and
thus change the aggregate distribution of eroded sediment. In order to clarify the influence of straw mulching on the aggregate
distribution of eroded sediment on purple slope cultivated land, different straw mulching amounts (0, 0.2, 0.4, 0.6, 0.8 kg/m?)
and gradients (10°,15°,20°) were adopted. Under the indoor artificial rainfall conditions, the change characteristics of the
content of each particle size (<0.002, 0.002-0.05, 0.05-2 mm) and its enrichment rate (ER) and median particle size (D, ) in the
eroded sediment were investigated. The results show as follows: 1) The variation trend of <0.002 mm eroded sediment
aggregates with rainfall duration is stable, and the variation trend of 0.002-0.05 mm and 0.05-2 mm eroded sediment aggregates
with rainfall duration is gradually decreasing and increasing, respectively. 2) With the increase of straw cover amount, the
aggregate content of <0.002 mm increased first and then decreased, and the aggregate content of 0.002-0.05 mm increased as a
whole. Compared with the bare slope, 0.8 kg/m” straw mulching can significantly reduce the <0.002 mm aggregate content by
30.97-55.46%, indicating that the purple slope under straw mulching mainly lost <0.002 mm aggregate content. Under straw
covering on a 15°, the aggregate content of 0.002-0.05 mm at 0.2 kg/m* was significantly lower by 22.54%, 21.09%, 36.01%
and 19.29% than that of 0, 0.4, 0.6 and 0.8 kg/mz. At 10° slope surface, the 0.05-2 mm eroded sediment content of 0.2 kg/m2
straw mulch was significantly higher than that of the other 4 straw mulch covers. 3) Under the same slope, the median particle
size initially increased and then decreased with the increase of straw cover amount, and the change of median particle size with
the slope was affected by the straw cover amount. The median particle size content of 0.8 kg/m* on 20° slope was significantly
higher by 26.28%, 37.03% and 34.48% than that of 0, 0.4, and 0.6 kg/m?. 4) Under the conditions of slope and straw cover,
ERg 02005 1s greater than 1, while ER_;,,, and ER, s, are less than 1. ER_;,y, had no difference at 10° and 20° under the
coverage of 0 kg/m” and 0.4 kg/m?, and the other conditions had significant differences. Under the three gradients, the ER pp.0.05
of 0.2 kg/m* mulch was significantly lower than that of the other four covers, and showed a trend of first decreasing and then
increasing with the increase of straw mulch. The ER, (5., of 0.2 kg/m? coverage at each slope was significantly higher than that
of other coverage (P<0.05). When the coverage of straw was 0 kg/m’ and 0.6 kg/m?, the ER; 005 on the 15° slope was
significantly higher than that on the 10° and 20° slopes. 5) There is a significant quadratic function relationship between the
aggregate content and enrichment rate of <0.002 mm and the straw mulch amount, and the major maximum is reached when the
straw mulch amount is 0.2 kg/m”. When the amount of straw applied is greater than 0.4 kg/m?, the loss of clay particles can be
effectively reduced.The results of this study will deepen the understanding of the distribution law of eroded sediment in slope
farmland in purple soil area, and provide scientific basis for the optimization of straw mulching measures.

Keywords: straw mulching; artificial rainfall; purple slope cultivated land; erosion sediment aggregates; enrichment rate
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