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1.1 FERbiEEL

AR Al [0 RE 77 9 LI N T R IR EE A
ZHTHE LS EREE K . b AR 2R,
MV & R R R N2, ki wT AE st R o AR
FEAR RO . AW FEAE B v 5 2 2E B AR I /N I s L
435 10 15, 20, 30, 40a (KR FE AR H LA K 5 KR
H (04, fERNTHRD, FEHbIEEUN AN 2015 426 H & 7
Ho NTHKIRE B R0 Ry, RE+
FERT R B r] WAR R . FriEfeh sk t+, 34+
RS —, PPN E L, HGBBRRTE N TR, BEE
J5 AR, BN EA TR, REHAT B 1, Rk
YN SYIE

B1 #+3RHnAtseR
Fig.l1 Schematic diagram of survey sites
F1 BHSERER

Tablel Basicinformation of sampling sites
L5 U N 574 Wehr Y WEE  EEMRALRE
Sites  Age/a Altitude/m Location Aspect Gradient/(°) Dominant plant
Fk Con 0O 1324 By KRt 16 BN

10 1301 B R 22 MR B
15 1309 B K 18 Y. MR
I i 7
Blak 20 1257 REidk PR 21 fiR
locust 20 1003 sl K 26 KaEm, s
40 1236 R 7 s R
s X

1.2 HmXRE
F 942 10 em. 75 5 em FINEEANEA ) B RN 3,

LRAE A T o S, B FORAEER BT
FEITH IR HIH, ARG REH LR 2 R
-bige, CEARAT, MR BRI, MRl
AL TRHEK, FEHATIRE . RS LR 30
A, FHatkAE 180 AR T R AR, BAEREE
i H] A 2015 4F 8 H .

[ I B 70 5 -3 R 45 0, B R (] S =
K RE. LR, B, BIRME. B
Ji LRSS+ Ak 250, [ A A RS E
FRE AL L RS . EHOK I E R AT (F
F1100 cm® BUREHE T, K 6 AN ERES KR IIMENE N
KAFE RURIG L 3 E KR, F T S i G o
TR EMCRAIAT] CHR 100 cm®) BUREHE TS, B
6 . LI E R HBOCRLEEAGE, EE 4K, LI
B4k SR A E 4% A 45 714X (Durham Geo-enterprises,
Inc., UKD JllE, HE 12k, Fsim KM E/ME, B
HIEAE NGRR3R 45 7. KRRk P R AR F Il
KRR, EE 3 K. HIEE N R EAR BN
PEME, EE 4 K. LIEFLBREERIN e R )R IE
2k, EE 5 K. KEVEYE AR I E R AR T A
b EEAKAESIAAAER 9 1L mP R, IsEhERE
MUK Y), T 65 C FHtZ R EEE N ERE. &KL=
HH R VA 0 PN 8 SR R K ki, BANRAE S T L3S
BRI A B R 154, BT 1 mm i B KNS
W, KB A VA Y B T AR E 65 C TR R EE
€, ME B I T RS LI R
1.3 TIESBERE

AR AR R AT L0 B (] 2).
KFEK 4m, % 0.35m. 7K 0.3 m. AKMEKHAG—)ZR
B L3, AKORE RS 2 500 AR R A — 3,
[ B 30 ] ORI P P /KR R 2 I e . TEBEIK
FEH O 05 mabwE LR NEE, HAS 1Lem. KAETIN
A —REN 40 em FBEK T RETb . ZKHE T i 5 SO,
KA THL s 5 Y e A%, T KA, AR (S Dy 00~
25°, JKURHHEK RGHER, HEAKM. TOIB. KIE.
A T TR K B AL R, IR T4, AT
KR & . KB KRS, DT, FR[E
Bk, WIkER, ARG IR AR E . AR

B2 KgEETER
Fig.2 Schematic diagram of flume
TR (Q, mls) HIMEIIALE M, ZIAE 05~25L/s
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TOE, REFUE G RN, il K K
&N 0.6 m LA 2 m KU X B F R E], 2 BR BARS
(45 K IR THI AL o« T T T 35 A S AR B8 A 4 v {2 B
o RIS WS MK RIS, HHEKRE RS, ARIEAKRIR
AR TS I RO SR PITE (v, mis) 1,
SEEKEE Chy, mm) RS, REDLEKESE (B, m)
IR R (A D THE . RN E PR B (S,
sin i) FHEH P 8KIR, 45 B KIETE (p, kg/m®),
HIEAR (2 RSN F/KREY ) (7, Pa.
_Q (D
Bv
7= pghS (2)
I AT RIS L RE R AT A, KRR E T KT,
YeRF/KIHAE LFERI L em DLR, 8 h G 4, TH
IACHEK 12 h JE AT sl . e v e 6 dH -
MEHE (10°-1.0 L/s. 10°-2.0 L/s. 15°-2.0 L/s. 25°-
15L/s. 25°-2L/s. 25°-25L/s), 1556 NAIE 7KL ET
Y1) (5.4~174Pa), FAYE. MEHAE TEI MW 5
AR B ERERIRZ) 2 om IR FER S R PR, i
SRR TR] o KRR S ) L REACE T A, 105 CRHE
EREEE . PR AR KR K A2 E 1 mm?
AR FRT SEMSC AR M i B I R Ve, B T-HEAE, T-65 CF
it 28 R P e R e T . A PR T 5 A
TIEEIKENE . IS ERE IR A XN
100w —Ws—Wa — W)
N tA
X, DN ERE S, kgl(mPs); W, N HEEE T,
g W N EHEK D TR, 95 Wy NIREG S B H AT i
g: WONHBEP R R VE T B, s t NI, s
A NEFERTIHRL, o,
TR PR B S T s B SR B AA R T R
ALHE LRI BT Ay el vt 2 NS48, £ WEPP
(water erosion prediction project) FAIeR, ZHyaA] i
Ky, sim) AEABIVI A (oo, Pa) #7453 55 N
BIfES (De kgl(mPs)) FUKIREIVI S (7, Pa) £tk
LA BRI X B E AR, e N G5
D, =K, (r-7) )

Dc 3

1.4 RS

BAEIGETT oK SPSS 19.0 B F#EAT o Hdi 1 1E
25 PR AL 38 K AT 7R B3 R - Wi K 7R i K (Kolmogorov-
Smirnov) K467 ANFRIREHL 30y B 68 T 1) 22 A
ISR PR 20 20 M1 5 (one-way ANOVA ). 44 m]
Pk RIS R TS 1Ak R R
Pearson H 53 Hr  iE A - el vF v 5 i . IR i E
FIRREAUR FH AR LR R E T3 v, [ )A 45 SR AR A e s &R
H (R FIgh - 5 R FAF AT wic vk R % (Nash-Sutcliffe
model efficiency, NSE) iFfli.

2 HR5N

TiEIBIL R

AN R AR SR M B %ot B P L33 ) o . LIRS
RE, Fdh N AR KEEMERIRE. ME S0
TEOLINE 2 Fron. d3f o S ik 7 3 Aok 4 R o
TIEASLRREE . AE. LR T RIS SR, b
BB AP KRR R e T gy
R

HHF 2 n[ %0, {EMRES 40a N FIMIAR AR, +IERbR
MR, BRI RESED A, BEmE,
AN )RR I AMR S 1) - g o L ey — o Hodb k. R
R R B0 AR S 2 B 25.6%~ 31.7%-
60.4%~64.3%. 7.9%~10.9%.

R 2 T51, BEEMRES IR, R AR 118 R
FLIE AR L BR P A W B 3G a3 . 5 K0 B
b, GEHF 40a I AL AR AR B FLBR L G N 62.4%. &L
B B 14 111 10.1%.

e 175 L B A RIS B OB T IR, T R E T A
R ERAE S S EH S B IRES M NGE . AL
B R IS5 R, FLIGR 5 7% 25 A0 I 1 738 1t 344 150
TX— . HIOKRAHRALL, BHF 40a HIFLARARH R L
HeR H k)N 12.9%.

HHEE 2 nl g1, HEEREAS AR R I A S K ) ek
No KA NIEHE 10 1 6.72 kPa, f/ME NIE#E 40a
] 6.12 kPa.

HR 2 AT, BHEMESIER, T3 HUHE .
A0 MRES R TRIRAAR L K R ) I M USRS N T 97.9%.

2.1

R2 FREMTEBEMAENEE

Table 2

Soil properties and plant litter amount of different sites

. e e PR R RN M R
\ o BAH EAE R MABE BRI  AE B REIVRIR g e oo 2 TVl AT B
P MG et Content Content Total Capillar Soil bulk Soil B\ veter stable HE Plant litter
Sites Age/a “Omenttontenttonten . apiary ; . . Sail organic Litter density in accumulation/
of of of porosity/%  porosity/% density/(kg-m®) cohesion/kPa atter/(q-ka aggregate/% i1/(ka -2 (kg-m?)
sand% silt% day/% matter/(g-kg ) soil/(kg-m™) 9
giof; 0 109 635 256 4944+144a 1104:053a 11968+30.6a 625:042ah  7.99+0.05a 3L79+162a 0 0
10 103 625 272 5L45:147ab 1197+182ah 1196.8+306a 6.72+0.37c  9.46:005b 4654:231b 007:0044a  0.33+0.138a
a5 o7 633 270 5390:350c 1304+13bc 11738:4316a 666:035d  O7B:006c  47.15:2680 0.18:0120d 040:0216
Black 20 96 634 270 5331+17%bc 14.21+117c 11343+367ab 655:03%c 1231006d 53.74+28lc 0.32+0.188bc 0.60+0.198¢
locust
OUSL 30 04 643 263 5418+287c 17.04+167d 11047+600bc 6.37+034ad 1382:001d  67.47+309d 029+0.211cd 0.71+0.223¢
40 79 604 317 5445+175c 17.93:231d 1074.0+591cd 6.12+0.44bd 14.73:003e  64.00+313e 017+0.132de 0.80+0.301ah

. AFFRMUERIE P<0.05 K L ERME R
Note: Different letters denote the significant differences at P < 0.05
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2 BRTKBREREE JRESED BEME A
fhiadh . B RAE N 30a MRid i fIl R AR LY 67.47%, thE
KATREIE K 112.3%. Sk FREEARE 3G, KEa P
RARIZETIEIN . A0 PRES IR HE, oK ARV T S Rk mg
i 30a PR (1 AR AR A o

il 76 ) & U R A b B A6 RIS 13 K 238 K8 34,
HAEBTRENER . ARG RAERA A SRR
Ze S W EE, FHAR RIS Kb 3 2 [H] 22 R AN B3, 10a 5 20a
M ZER T %, 1H 20a 5 30a. 30a 5 40a = F AL,
VLA IR BT 30a J5 il i 1 & AR LLHT 20a 2212 . #Ri% v 10,
15, 20. 30. 40a F1 R FRAAS 75 4 & FH & 73 il 2 0.33. 0.49.
0.60. 0.71. 0.80 kg/m?, ¥J{E N 0.59 kg/m?. Logistic 4
KR BB IR I B U VA B R (Lo kg/m®) SRS

(t) NPT

L, = -0.00032+ 0'9556871_59481 ,
1+ ta
14.68047
R°=0.99, P< 0.001. (5

s A 100 15, 20, 30. 40a [JfII AR 0~5 cm %
+ ks YR 5 B4 9 0.07..0.17. 0.32. 0.29. 0.17 kg/m?,
B 0.20 kg/m?. Herfr 20a AR (IR AR 2% 1 kG 74
WSR-S, R RIE S (L
kg/m® S5HiE (t) FISCRTTLLA S AR, F7EiE
H4) 20a JE i TFasE{H 0.26 kg/m':

Ly = 0.26 , RR=0.82, P=0.074 (6)
x—12.69
I+exp—
o)
2.2 TIENERE
3 TR th A ) R AR P E . AL,

CAAMIAEL, AN R FE T B bR 1) BEAR 3 A B [ 1) 22 S M
P51 617 1) 2 BEAR R AL VE P Bh (B 1) 22 S e A R oK
FASFEMRESRIFEAR (10, 15, 20, 30, 4020 +3E4rEfE
F1ARATE 73 7] /2 0.49~3.93. 0.13~1.89. 0.08~1.05.
0.07~0.60. 0.04~0.56. 0.05~0.55kg/(m?-s), +3F/>E
BEF1EE S5 2,07, 1.04. 0.54. 0.31. 0.29. 0.27 kg/(n-s).
EXIE (EKH) AHEL, 10~40a ARl s bk b 133845 5
Re 1 WAL T 49.8%. 73.9%. 85.0%. 86.0%. 87.0%.
B 5 IR B SR 0 A K ORI 3 i, LI B R ) R
B, LXEEEAE 1M (De, kgl(mPs)) BEEMES (t)
R34 DR 2 i 5 e 25028 ik«
D, = 0.205+1.882exp(-0.103t,) » R*=0.97, P= 0.006 (7)
MRS O~15a 2 [A] R AR I, 33853 g e Bt
H RIS B IR PRI, XTRE L 10a FIAEARHE . 152 FIFE
Mtz [A] (1 38 2y BS e ) 22 57 635 BB 15a LA S 1458 5)
BAE T RaE, IBHF 15, 20, 30. 40adill Mkt IE S5
R 1 ZE AN . ULEA AL VE Y0 L858 53 B RE 0 R RS e A
X0 BN AR RN A T B AP ERIRAS, B RG.
RA R 3 AN HIE B A S R s b T
FEX AR IR B

i ARTEELE P<0.05 KF EESMEEE
Note: Different letters denote the significant differencesat P < 0.05
B 3 RE RS R AR LI B fE
Fig.3 Soil detachment capacity of different aged black locust

2.3 TIERMMES
342 Ak H B A v AT e A SR SR BT D) .

YRR K 5 FiobRuS FRE AR ARV TR AR Y (R 3D, KM
AKX 0.29 /m, Fe/ME N 40a AR ESHIFEAR 1) 0.04
s/m. 40a FRESZN7E AT i bE s Kt R G 2098 AT b b PRI
86.3%. APz ZFR R . AT, 4
WA LA E . AR KRERRE. FEY)
BRE. ROAVEYE B REMS, K S5REDERNE
HIREK N P=0.01, HAMKFEE /KA P=0.05. 4
VA 5B EE IS B . gl i (K., $im)
BEE MW () ARG R B H8 20 eR BB 7 S -

K, = 0.024+0.270exp(-0.091t,), R =0.98, P =0.004(8)

F 3 TREMERRIBEAR R TIE R IRFE
Table3 Soil erosion resistance of different aged black locust stands

; i 4
iy A it
it , e 2] A
Qb Agel EEpy - Criticl 2 Nash-Sutcl-
g i : Rill :
Treatments Regression function o shear iffe
a erodibility S
/ _1,.  Stress efficiency
M) b coefficent
> SNl
Eé?r 1 0 D.=0.2900r-1.2024 0.29 415 0.99 0.99
10 D.=0.1551r-0.7100 0.16 458 0.99 0.99
AR 15 D.=0.0818r-0.3811 0.08 466 0.98 0.98

Black 20 D.=00471r-02250 005 478 096 096

locust

U 3y D.=00436r-02018 004 463 098 098
40 D.=00397:-01814 004 457 097 097

T D AT ERE S, kgm2sh ¢ KRB/, Pa
Note: D, is soil detachment capacity, kg-m2.s?; risshear stress, Pa.

GBI )1 (3 3) B KABN 20a RS RIREAK ) 4.78 Pa,
I/ IME R KT BRI 4.15 Pa. 40a bk i 3381 S 871 /7 L
oKt R B AL BT ) 33 10.1%. A< HT s i B
1 R G R L Rh Y% FEAE P = 0.05 /K FREEHOG.
HE— 25 [R5 #7328 W e L BT 1) 3 Bt 25 2% - b R v 4 2
(N S 26 ek e i (RP = 0.67. P = 0.046). TiEAfE
AT, BEEIEPHERMGERK, THeIE A8 AR
b T B2 R A A VA ) B B . B A IR AR BR A i,
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YVE TP AR A S B e AR A A A,
AL S BS U) A7 0 AR Ak, 4iva w] il 9 A8 B B s i+
B B RE AR B L. GBI )T (o, Pa) BHFE RIS
(tp yr) ML AT S AL i 2R A i HUREH, JR7EIR B 15
FfE BT ROEE N 4.66 Pa:

T = 4.66 , RF=0.89, P=0038 (8
(x+ 8.57)
1+ exp-
4.09
3 it it

RS, L3RRS AR Bt T ik . 2
FLv AHUR S ETm HE W e . TEghes s
il SR E R, (HART R FiEE 10
DAL G IR E ARSI A — B, U g
I FE AR 51 ke LI R 45 1 A B 1. ARTEY)
RN A LR RS DY, i, BEE I
Hn (R 2) TIRER B TANEYIREG SEU . Tk S
MR, REFRREYSEEZIEN (& 2), HFARE
GheRiRm IRASE ) (£ 2), HZEIEH 40a HIHLbKHE
e 1/ T FOKHOG R, AT R R R R 2 K b b L PR
WITHIER F a7, RN b 53870
KRB, AR 2 18 R bR el RS 74 47 1) 78 o 1 498 [ 4k
IEFRELES,  [FIET AL VE P o0 i S5 5 B s T
WZ AL, B EIRE L TN AR AR ]
RARBE S B IR A AL, X — R IE R T i
ZHIRFTEE W, BRI BT A3 0 e 6 30 ik - 498 1) [T SR
wanm H IR AL AR e, BN T B IR .

40a RS AR AR, KRS [ R A4S AT 30a Ak
A TR AR AR, T BB A ERRE M I T P B 1) 25 SR A
30a AREE AL A N AR, 40a MRESHEHLI A . I
2 LA, A0a b AR Hh - 39 b 7 AT LA bk
M, XAHER—FHERR . 77, 402 bR IR
B, 30a RIS HOSIBE AR PR, B EEZE T 40a bk
FETIBLARHE, BRI T B 5 BUE0H 4 5 55 30 AR AL TE
W R, 0 3 R A S R R B W KT
402 MRS (IR bRt . TEAERE IR I, RivE &R R IR
PRI, ARSI s TR, X — 455 Olson'®,
Ma 2Pt 7o 48 16— 8. ZEFTHRT I T T 3 R X
R TP &R B /K R BE (/0 AR, 45 RSB 15 Ak
W BRI v 4 B B B AR AL S T2 0.44~0.84 kgim?,
AT 158 MR AR AR HRG VR 47 85 R R AR I — Y Rl o X))
AP PG 4 R XA 222 ARES HIREAR LA V5
YA 0.68 kg/m?, W T A 7t 20a AREkS HIMLAK (1114 0.60
kg/m?.

WHE IR, 40V ] i 5 g ) 5 U 9E ok
2, AKEMKA, TR, AR S5
BB (AT S b 4 A ATk 5 B A AR B A IE AR R
KFR, BASZAIRINRARF. BEZH THEYIRE
JCRTE ) 5 FAATE FH 00 B 00 1T 320 BRI, 17 2 8 PR3k b
IAE FH F 38 BB 5 v T ik ik g3 K, 1o B A [

TR AVA T e R K T2, RIEASTE IR AR+
AR, IR EAF A A M E ST

R AN LS R R R B I 2% . AL 2
75 TG AR PV R T RN 3 et S R S
ANBE ] LS [F] TR R I FE 25 4E T o RO AR &R AT LAYE
TIERALBRIR G, W AR R PR SRE F R A2
SVE s R IE R e M. WK kA, Y
T3 st 4y A P R 8O WL B 36 o 33 FLRR . PRI T4
RE, s IR . RIBR RS TE M5 g S e Y Y
FENLHIA R TR R - Wang Z050F 70 7 8 1 i JEAS [FE B
S PR IR 30 B AR AR, R BLANA T B
IR FHERRIZHTAE, HARRHHERE 28a 5 T50E,
HAE#E 28a F1 37a [ HE b4l v w] Pl £ A 0.003 g/m,
AR LA H XS R 0.116 s/m [&1iK 97.4%. 10 AW 58 IR #
30a i1 40a Jl B AR Hb R 4074 AT ik 3524 0.04 /m, AR EE AR
HiuE R IR 0.29 s/m A 86.3%. T WA A 518 R 356 i
F AR AT o, PR IR Sy . ARTTASKE R BN,
2 ANHIFFE AR X R A ] bk b 7E R — BB, (HRAR
FR ARG YE ATl 4 LEAS VR R — AN

4 % #

D BEEEBHERIIR, R LIRS TR e
H B2 L, 40 45 il F AR Hb AR L o 8 RE M 25 35 PR AR
12.9%. FLBREENG R CRFLBRAEIE R 10.1%. BEFLIRAE
HK 62.4%), LHATHUR SRR 97.9%. AKEPER%
PRI TN 112.3%.

2) ey B RE T S5 E Bl PRI (3G K 2 AR AR £
W (RR=082. P=0.013). {Eil#E 404EN, A 154E+
N BRE S N FERGE, R (0 4F). 10 SEMIMEM I, 15
SRR B ) -y B Re 1 E e R, 1B 15 4E LA
G LI R T T RaE . 40 AEARES TR AR VA AT
Eb 5 K St R R 4078 Tl sk ik PR 86.3%, I A BY ) J0 4 v
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Soil erosion resistance of black locust land with different ages of
returning farmland on L oess Plateau

Sun Long?, Zhang Guanghui'**, Wang Bing”, Luan Lili®
(1. Sate Key Laboratory of Soil Erosion and Dryland Farming on the Loess Plateau, Institute of Soil and Water Conservation, Chinese
Academy of Sciences and Ministry of Water Resources, Yangling 712100, China; 2. Sate Key Laboratory of Urban and Regional Ecology,
Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing 100085, China; 3. School of Geography, Beijing
Normal University, Beijing 100875, China; 4. Sate Key Laboratory of Soil Erosion and Dryland Farming on the Loess Plateau, Institute of
Soil and Water Conservation, Northwest A& F University, Yangling 712100, China)

Abstract: Plant litter has been accumulated greatly along with vegetation restoration on the Loess Plateau. Besides covering
soil surface, plant litter can be incorporated into topsoil under natural circumstances by soil splash, sediment deposition, and
soil-dwelling animal activities. The distribution (covering soil surface or incorporated into surface soil) and the decomposition
of plant litter can modify soil physical properties (including soil detachment capacity and soil erosion resistance) which are
closely related to soil detachment process by overland flow. This study was conducted to investigate the effect of vegetation
restoration on soil detachment process for black locust (Robinia pseudoacacia L.) stand with different ages of returning
farmland on the Loess Plateau. The experiments were performed in the Zhifanggou small watershed (36°46'28"-36°46'42"N,
109°13'46"-109°16'03"E) in August, 2015. After a complete watershed survey, atogether 6 sampling sites were selected,
including 1 corn (ZeamaysL.) field and 5 black locust stands of 10, 15, 20, 30, and 40 years. Soil samples were collected from
the top 5 cm sail layer using a circular steel ring with 10.0 cm diameter and 5.0 cm depth. Soil detachment was measured in a
4.0 mlong, 0.35 m wide flume. Prior to the test of soil detachment capacity, soil samples were saturated in a container for 8 h
and drained for 12 h. Then the soil samples were inserted into a hole (0.5 m away from the outlet of flume) on the flume bed
and were scoured by flowing water under designed flow shear stress. A total of 180 soil samples were collected from different
aged black locust stands and scoured under 6 flow shear stresses. In this study, 6 combinations of flow rates and slopes were
applied to obtain 6 different flow shear stresses (5.4-17.4Pa) with similar intervals. Rill erodibility is defined as the increase in
soil detachment capacity per unit increase in flow shear stress. Critical shear stress is a threshold parameter defined as the
value above which a rapid increase in soil detachment capacity per unit increase in shear stress occurs. When the measured
detachment capacity was plotted against the flow shear stress, rill erodibility and critical shear stress could be determined from
the slope of the fitted straight line and its intercept on the X axis. The results showed that the density of plant litter in 0-5 cm
surface soil was 0.07, 0.18, 0.32, 0.29 and 0.17 kg/m? for 10, 15, 20, 30, and 40-year-old black locust stands, respectively, with
the mean value of 0.20 kg/m?. The 40-year-old black locust stands had more capillary porosities, soil organic matter, and water
stable aggregates, and smaller soil bulk density. Soil detachment capacity decreased by 49.8%, 73.9%, 85.0%, 86.0%, and
87.0% for 10, 15, 20, 30, and 40-year-old black locust stands, respectively, compared to the control. The soil detachment
capacity decreased significantly over time as an exponential function (R?=0.97, P=0.006). The control (corn field) had the
biggest rill erodibility (0.29 /m), and the 40-year-old black locust stand had the smallest rill erodibility (0.04 m). Compared
to the control, the rill erodibility for 40-year-old black locust stand was reduced by 86.3%. The black locust stand with 20
years had the biggest critical shear stress (4.78 Pa), and the control had the smallest critical shear stress (4.15 Pa). The critical
shear stress increased by 10.1% for 40-year-old black locust stand compared to the control. The critical shear stress increased
significantly with litter density as a linear function (R°=0.67, P=0.046). Rill erodibility was better than critical shear stress in
the respect of reflecting the variation of soil detachment. The soil-plant litter system has a larger erosion resistance to flowing
water than the control. Importantly, the soil-root system may have alarger structural stability and erosion resistance to flowing
water than soil-plant litter system.

Keywords: erosion; experiment; soils; Loess Plateau; farmland afforestation; soil detachment capacity; rill erodibility; critical
shear stress



