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BRI, FEFTIE B FE RIS TR T R VA
VISR, AT S B ME T RS G o N ARAEAR Y AT
FRel e, B bR AN 2 B pR IR R Ak
W FUE PG R L DX RS A B i, B E bR
AR K H A IR B R T B R &
FEFF— BE B AM TR R Al A 7= v (1) R 3290

1 Bl o AT Rl R RS AR Y, REAT AR IR
M EBRYZ, RERR4asr A& R TP, XF
TIRGUR RS A B R . IR S T S A
K, PR LB X TR RN 20 AR AR, R 7 B
WAEFTE 5—9 H, ZIERGRMEN, ff12H X 3 ik
Hh I A7 E K R, R B K. [
Fuidb e ] LIEPUR e 7o, HIER AR e o — T
FAEHR . Blanco-Canqui ZCVL L, FEFF A Sl Tk ik
HRMEAGTHERE, 1a N, S0%MEABEBRE TR
TR AR B T R % T 50%~80%, 1M7E 100%FH
IR BRI T T 100%~300%. {HHAHF 7L,
FEAT e 5 R AR e 2 R A #TIE R . Karlen
aelE HEATIES: 10 a (NFSFT 2 2R bR, R BLH3EE



W 55 FEFPREBRN P R 1L DR B R R AR ST IR

Rfa AL TR BIRAFRIUBERIERN
PEA L3Rk e ) AL, EE AN 2 A
AR I, EHEAT 9 000 kg/hmBIFEFIE 55
RAR U EAA S S T O E SR
Blanco-Canqui 250t % B, FEAT 7 26 R 1 B8 kR e
FEF R, TV EARER 2 B Bk A KM
BB THRFRAO B, W HEABRIIKCREL
AT RN R AR . REESPIR I, Bz REATE
WA G IR ISR, BRI IR, AL A
WA, BRI E M. Singh &R, £ 9a
KEFEFT 100%F A0 HE 5, BIHT L3RR FK%
KRELWRAT 5 4%, {H Black ZMR I, 7E4H8E 20 a
gt ERIG 5, 0%F1 100% (1) K ASFT R %R
N IR G KR 2 R IR i . BHEK T
R, FLBRE A S KR AER AR EHR TR RS
FIE 26 1050 . Shaver S5 VLB, 45 FEFT78 5 1) 4
PR 2 AT H L TCRE AT 8 7 1 L e s e, 2%
FhA A T, FEAT 78 2 T R S KR AR R
K&,

MR ] P 4123 ORI AL, A RS AT 78 i ) T R
E PRI A R ) e REVE, [FIBSTE— 2 PR R
ARG, BT REA SR, LR
ot [ B R 52 ) S 2 A PB4 B BB SRR I R
W, DR DA gt — RO RS AR Sbm . LUIAN R ]
A P Ah et B 7 7 1 e (X5 68 4 B e - 3 R
e ST D, BUME R Al RS T = A
BRI HEAT /N FEASEANL , 80 8 SR AR 77 K H gk
ATSE5S, SR TR AE . LAV TR iR DG Bt i) 2 ]
DRIt 5 BA A UG R Ll B OB b AR AR RS RS B i 7 5K
WA FEREF R B R R L PR e S, A
SIS 5 ANRAE LIEGUR TR AE I FeAR I &, e
T A ERERIE], i s a1 X bR
TRE 7 AR X T RS R AR A TR,
T 3 VU R Ll e XTI RS FF R Rt T 5%

1 R57HEE

1.1 #HERXER
X6 FH A TP )1 48 13 BH T8 AT (30°29'11"N,

104°38'42"E), 4k 430 m, AR 0.133 hm?, KR
HEFE RS, HEHMET 197945, 245U H 40a
o WIBHTALTPU N 2 HhPE &6, & M #vry 2= RS
WEA, EFmiREW, £FJLT7F RS, 2018
SEFRIBATT H PR E S H PR A 1 s (3
PRIE T ES S B, b 4 H 1R 2 5 Rk
K)o HE LAHL, BEWEELEFTS5—9H, HA6
HE5 7 HRIBE W &SR, 530k F] 257.9 mm F 286.5

mm, 10—12 A MW ER/N, 25108 60.3. 12.7,

22.6 mm. 2018 4 fH T H iR 25k BT E TR
fkah, 1 A% 8 AKATFHSEMN 6.3 Cizi LT+
%28 °C, 8 A% 12 AMAFHSIRM 28 CEHT ~
Fezs 7.5 °C.o W50 HAEYI PR ) B 0 B oK -4
X CGREEM) MEIERE, PHEFCh#. 2X
KEFONIEER 5 5 (BRPGREALEH A R AR E
P20, AR A RO F A CRUR AR i1 4T

5 KA A PR R 1, Tt A 450 kg/hm?,
WA (EZERR A RS, oG & P,0s Lk
T 12%) HAE 2 vk, HAREN 750 kg/hm3Z 2 1K
TEE KA HH] (225 kg/hm?), 55 2 IRAE K41 il
W] (525 kg/hm?®); A JH1 SR 391 ] FR 2E R AR i
1R, TR E 2 1 AT e, Hh
PRZTi & Ay 375 kg/hm?, B T it I &y 750 kg/hm?.
I H EIE T O R 1, RE 0~5 om bl & Ak E
N 17.5%, TAEFUFE A 1.05 g/em3 5~10 cm AbJi

BHKEN 19.6%, THEBFREN 1.23 glem®.
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Fig1l Average monthly rainfall (mm) and average monthly
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temperature (C) in Jianyang city in 2018
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R ILWE 5 MR ERRFT R ZE, KA
100%. 75%. 50%-. 25%. 0%, JFi%E 4 PMEE,
3t 20 AMabFRH, AANEEEHUL R TR 25 m® [ 1E T
T, NN . 2018 4F 4 H 29 HiF T3
Ttk R R4, 95 Ja) - 3R el R /K
TR L), 2018 /£ 5 A 15 HAEK ML a5 it
TSR (b 77 2R R B RS AT 2R
PAEACBRER ) R, R KRB BRI,
JaE FD, WAL BRAREE R B 2 B0 MK TR 56
42, 28, 14, 0 fk; 2018 4F 8 H 5 HIEE T RAEKM
IREESS 1 3REA, 2018 45 8 H 27 HEEH EK
B E AT FORFEFT RSB, FOKFEFT R BR R B A%
B AN TR 43 314 120, 90+ 60, 30+ O #k; 2018
T 12 A 21 HAEZMSEAE KA RAE SR 2 IR IR AR
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2019 4 1 H 21 HAEAMs A KR AT LI &
KA, HRHEEE 3 kT HREAY; 2019 4F 4 A 23
HAE AR AT R AR S 4 IREIRFEA

1.3 MEIEBRRF A

131 BEaKE O,

FH¥R I RAE H 8] 0~10 cm B sh 3R 2 HIRFEA,
IR TN B IR T8 N AT T, JET A 48 h,
REE 105 °C, MEM TS TESH TN LIEFEA
IR, TR Omo

Om=(Mo-My)/My, (D
Ao Mo ABCTRIR I BIEFAEARI R E () My
FIET IR TIN BRI R ().
132 FHRABRE py

W7 5 RS KRR —8, A J)ik.
pp=M/V, (2

A My AT RS TN HIERE AR (g); V
NI TIIPEBAERL (em®).
1.3.3 KA&Z P B FE AR WRy 25

X RAER EREATIR IR AL EE, FREX 50 g SR
T EAEBCE T BIORL A AT AU 53 TR (B RfLAR A
M RN 5 24 1. 0.5, 0.25 mm), ¥SEAELEE N
KENNGFE I LFE, JeiRifl 10 min, JFREEG 10
min, #RME 4 cm, WE S HIHE LB, 7265 C
THET 48 h RiET R, FRESAHREN R,

WR0 25=M; >0.25/M7=1-(M; < 25)/ M1, 3
FH s My >g.5 HLAE KT 0.25 mm I RAA = (g);
M NIRRT E ().
1.3.4 8 A FARIUATF3H A2 WGMD

WoMD=exp |t (@)

i=1 Wi

b x N5 1| AR ERIERARRFEER (em);

wi AER AR A SRR G R AR B L

1.35 ftfeFRE k
AR A A8 K 2 Hood  Infiltrometer
1L-2700M, M 3 % 40 Ji 7L S i o PR iR PRk 2
A5 it AR BT NS X3 s, AN FLE 71 R )
Fa g NS IR HEMHES Y Keo PR 800000 2 75 LI )
K ZH, BT 100%. 50%. 0%iX 3 4N H A
R RS BR R AT &
k,=ks *", (5)
Q=n-a’ k' [1+4/(-a 2)], (6)
:EQFP: kuy‘j‘/éﬁlﬂﬁ/%ﬁ (mm/min); h797J<J£§< (h); a
N Gardner 2% Q NRASVHE (mmPmin); a
ANBEEE (mm),
14 BIEGITS 9
12 | Excel 2010 @47 H#5 1) 1HH 544, SAS 9.4
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H ) PROC MIXED S FERHT B K 25 Z 4001, UGT
L2700 GUI @47 3B S /K )15, ORIGIN 8
HAT IR

2 ERESH

2.1 AREIFEFBBRERESKENZMN

NAFEFFEBRFELRZE 0~10 om HIEEFESKE

(On) STARBURR (pp) WK 1 P, R 1 ATAL,

15 2 WKHURERS, 0~5 em + 2 310 0, [EERFFERR
BRI RN ZER (P<0.05). HiEs 1 kEUE
B, BRERET On @R/ NTH: 0%>25%>75%>
50%>100%; 125 2 REUEERT, 1% 100%# k35 H
KB RAGFEREEER (P<0.05), O, H K/
A 25%>75%>0%>50%>100%. %} Htix 2 REL
FERT LA I, 100%F5BR3E T [1) O fHAE 5 HEFREE T
55/No

% 1 A, 5~10 cm 2 3K 6,7 2 Ik
HORE R LA E A . 55 1 IREURERS, 25%F% KR
RERLRBBRRNERERE (P<0.05), H o, 8
LF] 28.7%; THE 2 RS, 5 ZHA BR e R] 35 70
FMEER (P<0.05), H O ER/MRFEE 1 REL
FERT—3, ¥JH: 25%>100% > 75% > 0% >50%.
2.2 AEIFEFBBREST THRRRENZMN

x 1 AANFERBHBHRET LIERNRES KRS
TR E. R LA, 5 1 REEER, 0~5 cm
+ 2 N IE pp (HAE 100% 5 25%F5 R F T 5 H A
)4 B EMEZE R (P<<0.05), py MK KNIFE N
100% <<25%<<0%<<75% <<50%; i %5 2 YREUFERT, 12
100%7% kr 2% 5 H AR # b 2 A4 B35 14 2 7 (P<<0.05),
po TEBIR/NIFT H: 100%<<0% << 75% <<25%<<50%.
X EIX 2 UREURE R B, 50%FEBRZ I py (H1E 5 415
BN, 1 100% R 5/ M TE R ok
G5 2 RHUREIT - FE FR 238 T 1 po (05 388 LG 2R 1 KHK
FERT /N, B BE 2 B 22 1) Ik MK A 5.5%- 4.6%-
2.1%. -5.2%. 0.4%, FILLEH, pp EFEIRGREREKR
RN TN TS

HHER 1 AT%n, 55 1 IREUFERT, 5~10em 2N+
BRIV po (HAE SR bR A7 1E B 2% 5+ (P<<0.05),
po [EBIR/NIFF H: 25%<<100% < 75% < 0% <50%:
M 2 IR, S RRRFEBLEENER (P<
0.05), pp EFIK/NIFH: 25%<0%<75%<<100%
<50%. XX 2 REEERT LAREL, 28 2 IRHUREI 2%
FEBRZR I po (I LLER 1 BN, FRIRBE RS M 2 I
IMEIRK 2.4%, 5.0%. 4.2%. 0.8%. 5.4%. It4t,
25%FE R E NI pp EAE 2 IREUFEIT 52 5 ZH R R 2 v
BN, T 50%F8 B R E ik .
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1 RRARHBGRETLENRESKESTHRRAE
Table 1 Soil mass moisture contentand dry volume mass under different straw removal rates

Jii '& 7K % Mass moisture content/%

FRFA & Dry volume mass/(g €m™)

B i 5 FEFF R R 1%
Sample name Straw removal rate 0~5cm 5~10 cm 0~5cm 5~10 cm
LA 100 17.52 19.628 1.050 475 1.231925
100 24.087 7c 25.845 3b 1172 2b 1.3847b
75 25.507 labc 25.626 7h 1.305 2a 1.422 3ab
1R 50 24.543 Tbc 24.319 8¢ 1.3159a 1.4357a
25 26.661 4ab 28.682 4a 1.1912b 1.340 7c
0 26.803 9a 25.353 7he 1.246 6ab 1.422 7ab
100 24,535 7b 27.656 8a 1.108 3b 1.351 3a
75 26.644 Tab 27.2753a 1.244 7a 1.350 5a
2 R 50 25.946 5ab 26.589 5a 1.287 9a 1.375 5a
25 28.110 5a 27.742 5a 1.252 7a 1.330 6a
0 26.242 4ab 27.021 5a 1.241 8a 1.345 8a

W RBPRAVRE/NG TR AR ] 2R E % (P<0.05).

Note Different lowercase letters in the same column in the table indicate significant difference between treatments (P < 0.05).

2.3 T REITEFFERREST WR, 25 EHIF T
AFIFEF R BR R T 0K Fa e SR A = 3

(WRg25) &5 R 2 fror CEIH R —BURERS TR] R 1A
F/NG A RERoR A 2 R B (P<0.05), HEF
PR 22 SANAE [F)— KRS 8] N R AT LU, AN R4 T S It (]
LeB . P 2 ArA, 5 1 IREURERT, 100%F1 25%7F%
PR 5 H AR 3 RS FR A AL B35 1 22 7 (P<<0.05),
WRo25 1B AR /NIBF A: - 100% > 25% >50% > 75% >
0%; &5 2 KHURERS, 50%F1 0% ki 5H 4 3 4k
IR A FAE B 2 5 (P<<0.05), WRg.s 18 1K /IN I
J5A): 25% > 100% > 75%>50% >0%:; 5 3 KEURERT,
100%F k% 5H A& 4 HERFNAEEENES (P
<0.05), WRg s fE I K/NIGFH: 25%>0%>75%>
50%>0%; i 4 KHUFERT, 0%BRR5HR 4 HE
BRI R EEER (P<0.05), WRg s i AN
JIFF A : 25% >50% >75%>100%>0%. %Ikt 4 L
FERT LRI, 100%H Bk % T 1) WRo 5 fH7E 5 ZHAEFR
R IBETAR NI, T 25% 8 BRI WRg 25
B FRAESS 1 REURERT HL 1000682 B R g /Noh, 75 5
3 KU 3512 5 A BRE TR i K, 3 WRy o5 B
BUREI A RN 76.5%. 81.2%. 74.6%. 76.8%. 100%
FEBRZ R i WRo o5 {EL 2 B H B8 25 B 18] S /s Jig 16K
s, 5 3 IS HT 1 REUFERT 1) WRq o5 fELAH LG B TF
IR 2.5%. 18.7%. -18.3%; Tfj 75%. 50%. 25%
FE BT 1) WRo 5 1 BE I 8] 2210 HUA K EAR ], #40
SRS KGR NR SR SRR, 7R3 3 IRIUFEI 354
R PRI, TSR 4 BORER BB ek s 5 R
4 HFEBRFAHLL, 0%FEBREE N 1) WRo o5 fHAE 4 IKHUFE

I AALIREAN K, PIFE 66%~T71% [A].
o B100% m75%

O50% ®m25% @0%

90

aaaa

WRg 5/%
[*2] ~ o
o o o

(2]
o

N
o

20180805 20181221 20190121

B[] Sampling time
B 2 WRg s i KA AF 5 1% B 18] 49 T AL

Fig.2 The value of WRq 5 varies with straw removal time
2.4 NEFEFZRREIT WGMD RIS/

ANFIFEFF AL BT 1 50 A R AR L P 3 B
& (WGMD) Z5 A 3 iz (e[l —BURe S )
ARG PR R AR B IA) ZE R B 2 (P<<0.05), H.
B RANAE R — RIS 6] A BEAT BB, ANHET IS
I B LA

2

20190423
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B 1] Sampling time
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B 3 AL, 5 1 IREUFERS, 100%#% Fr 35 H
R 4 HREBRR AR EEZS (P<0.05), WGMD
B 1K/ N : 100% >50% > 25% > 0% > 75%;
2 IR, 75%F1 25% %% [ 5 4 3 LHFERR K (]
TELE B3 M 2 57 (P<<0.05), WGMD 15 [ K/ MIBLFE A -
25% >75%>>50%>100%>0%; %5 3 JKHFER, &40
e AT B3 2 5 (P<<0.05), WGMD i)k
INIFF A : 25% >0%>50%>100%>75%; %5 4 {KHL
FEIT, 75%H1 50%#% % 5 H 4 3 HEEBRZ (Al 47 1L i
FEZ R (P<0.05), WGMD 1E KNI A : 50%
>75%>>25%>100% >0%. % bt 4 REURE AT LLR B,
100%# kR T 1) WGMD B FRTE S 1 UHUREI 82 K41,
TEJGTH 3 RHUPERS Y2 5 A /N, T 75%.
50%. 25%i% 3 MEFRZFE N WGMD fE1E 51 3 Ik
HURER 357%50K o AR EER T , 100%F2 %2 T 1] WGMD
B 52 00 L B T ) S kN J 386 R PR A 3, [ o EURE f
RN 31.2%. 14.7%. -42.0%, 7E55 4 UREURET
HILEEK, (RASELES 1 KPR /N T 16.6%;:  75%-
50%. 25%F5FR3E T A WGMD {8 B i 7] A8 Ak F 4
—3, RS KSE N E GRS R, 55 1 IR
FEAHLEE, 55 4 WREUFERT i WGMD B 2795 %5 BH 5 i 14
Ko, WRIEIK N 58.1%. 42.7%. 21.8%; 0%F2[G%
T WGMD BB A1 F2%, 4 IREUFERT 3
7£ 0.86~1.04 mm 2 [l
2.5 NEIFEFFREBREST ke ERIFZNT

NFAFEFF R IR T 18518 R4 ke 25 R WK 4 i
7~ (ANANG FRER R AR B R 22 7 53 (P<<0.05)).
HE 4 Af 51, kefE 3 FhBERRFBRIfEAEREMEZE R (P
<0.05), AN KFES . 100%F 5
ZR ke BN 22.5 mm/min, 50%7%% 52 T 1 ki N
21.3 mm/min, 0%F£FR% T ke fH N 61.1 mm/min,
0%FE R R ke fE4> A EL 100%. 50%F5FRR AT
171.6%. 186.9%.
80 r
70
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100 50 0

#FR%/ % Removal rate
B 4 TREFAAAGRET G kel

Fig. 4 The value of k; at different straw removal rates
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31T iR

AR R, R 100%0, FJZ 0~5cm (K
JRESKRENG B F RN, SHABBREGRK
ZE5E, MAE 5~10 cm XA T2, BFR%E 100%
(KR GH AT B X . AR,
EREXR LR, &R TN LSRR SRS
mEAME, ERIAEAR, XA SRAE S N
PRAEKHERE, JHFE TS KR ZH K. AL, Ak
B0 IN, 5 2 UKL 32 2 338 (1) £ 7K e i L 2R
1 RELRERS K, IXATRES 8 A A 9 H Hsmp&E M 5%,
% 2 A B Bk S 125 mm L b 90 AR 4 105
RIZRIEWA, 5 LIREA R, Tovk R sl 4%
W, KEK K e R = A R AR, H2ff
TEERMA T HAORES, U EEPRRER S E
REIREE, PR REIREEDR, BRI IE &k
1Tor iR, MEVEK R G B2 24 .

AARIE K I, AFEFERRE T RE LR T AR
BRENEZER/N, X5 R ESC g8, ]
R IAREFT 78 25 R fd IR AARUR B K 1.86%~3.73%.
TIRRETREATE G, WHTT RHIEE. A&
BRI S 1 SN 25 2 A LT B 2 BT, B/ INRL
TR SR E B HES, H R ISR ALIR, i
IKPGEERRK, BYTCEIE R RISOK g 3%, &K
TARAEF )RR AL, RREERIL, TERE 0~
10 cm &b, 50%F5BR%H T 1 AFUR =L 5 4LabH
K, 1M 100%F8 5 R A 5 AL AR i RN, X Pl
DRI T e S HEAHE T X Ch#b A%

ARG R I, 25 AL FE R KRR e R R SR 2
P S 18 K D8NRI R SR RIS, TEEE 3 IR
FER IR B, X AT BE S EURERT (R 5%, [RIER 3 TN
FERFTAITEAZE, T UKG—m i R R R, FIR A&
FUBR K 73 FAMK VA 48 5 S0 SR At D i, KA e T
B, AR BE S R AR R Ok, IR SR AE Y
58, AN R AR BN KRR SRR I B ) R — e 4
Ko XS HEREHT 80 AR TR
R 2 LB KRR BB . s, AilEeia
R, 25%F k2K e M SR AR B = 7 5 A3
iR, TR 100%HE, K-SR, Hi%
ZEFNRE R, KR M R AR TE 5 4k
HEH P HE IR N, B — ORI AR B A A
/o TIPSR AR E R T BRI R AR L3RR R
AR BRI CR, AT 55 RERR AL 1R T g% £
RPN, A oKIR - AR - TR AR 22
A, HARRE L —IK.

SR AR T LR P 35 B AR R VP4 3 B AR T e 77 1



W 55 FEFPREBRN P R 1L DR B R R AR ST IR

HESH, —Hekiul, HEBRAR LEUR M
B . ARSI, U FREA 25%. 50%- 75%H,
K2 T IRFR AR LAY B AR BORIGNE, XATRES
AR m s FHAEMS 5B EER A X
O, s e JR R AR I 2, 11 SRR ) £ i 445 £ 485
S MAZERAER 100%H] F AN L F BEARTE 5 4
SR BN, FEFE I UG BRI A WL A E TR e &
A REI R A, SR R AR AN R S P AR
TERES, PR E, H 52 ER .

BT e I, FEATZE 50T LI S K R
Sl e R 1 23 (AR A T AN R e, RV [R)— 4k
BN, HBARAFE X IS E N S H R E T
ARG R I, FEBRAR 0% AT G /K R 5 H A Ab 2 )
ARFEMEZER, XA A SR E i 5 RIEER T 45 K I
SR/ 5. Blanco-Canqui 25PNk I, LIS K%
TERTIFEF IR G SIRE TR, SARK L85,
HA BRI, RREREFT RSB 2o AR 135 Sk
RAMHIF G2 LR 25, XA g L3R
H, R R B S R

4 &5

FEAT AR i fE TR I RE P e RIS AR, Rt
AR R, PE R RRE A SR A o U L LA
WERE, FNEEEE R EEANSER, LIREWE
B, PUIRTLBEI IR AR R, Hrb DL 25% 5 AT #2 Br
ESIE S YSETE

EEPEE

[  EXE, £RN, &85, & WEECQLIHURIED-HHZE R E
EHERAR ARSI T E AR, 2019, 52(4): 661-675.
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The Resistance of Purple Soil Against Erosion Depends on
Straw Removal Rate in the Hilly Regions in Southwest China

REN Tao', HE Yuxin®", ZHANG Peng’, LIU Chao?, LI Naiwen?, TAN Xiao?
(1.College of Water Resources and Hydropower Engineering, Sichuan University, Chengdu 610065, China;
2.State Key Laboratory of Hydraulics and Mountain River Engineering, Sichuan University, Chengdu 610065, China)

Abstract: [Background] The hilly areas in mountainous region in southwest China are a unique terrain, the soil in
which is dominated by purple soil. Over the past decades these areas have suffered serious water and soil losses due
to erosion. Crop straw is a byproduct of agricultural production. It can provide nutrients the crops needs, but could
also cause environmental pollution and soil degradation if managed badly. Improving straw management is hence
essential to develop sustainable agriculture. [ Objective] The overarching objective of this paper is to investigate the
effect of straw removal after harvest on resistance of the purple soil against erosion in these hilly areas. [ Method]
The field experiment was conducted at Jianyang city in Sichuan province. We measured five soil parameters in the
experiment: soil moisture, dry volumetric soil mass, mass fraction, geometric mean diameter of water-stable
aggregates, and saturated hydraulic conductivity, to represent the resistance of the soil against erosion. We compared
five straw removal rates: 100%, 75%, 50%, 25% and 0%; the straws of winter rape and summer maize were removed
during the planting time. [Result] The soil moisture content in the top 0~10 cm soil layer varied with the straw
removal rate, peaking when the removal rate was 25%. The dry volumetric soil mass decreased as time elapsed. The
ultimate decrease for the five removal rates was 5.5%, 4.6%, 2.1%, -5.2% and 0.4% in the top 0~5 c¢cm soil, and 0.4%,
2.4%, 5.0%, 4.2%, 0.8% and 5.4% in the 5~10 cm soil, respectively. The mass fraction of the water-stable aggregates
was highest when the removal rate was 25%, being 76.5%, 81.2%, 74.6% and 76.8% at the four sampling time
points. When the removal rate was 75%, 50% or 25%, the average geometric diameter of the aggregates increased
monotonically with time. When the removal rate was 100%, the average geometric diameter of the aggregates at
three sampling time points increased by 31.2%, 14.7% and -42.0%, respectively, compared to the control. When the
removal rate was 0%, the saturated hydraulic conductivity of the soil was 61.1mm/min, differing significantly from
other removal rates. [ Conclusion] Removing 25% of crop straws improved resistance of the soil against erosion in
the hilly areas. It also increased soil aggregation and hydraulic conductivity, while in the meantime reduced soil
crusting thereby increasing water infiltration and soil moisture. Removing 100% of straws made the soil susceptible
to erosion and degradation. The results presented in this paper are helpful for understanding the impact of straw
management on resistance of soil against water and soil erosion in hilly areas in southwest China.

Key words: southwest hilly region; purple soil; straw removal; soil; sustainable development
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