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Seasonal Variations of Soil Rill Erodibility under Different Types
of Grass in Loess Hilly Region
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2. Key Laboratory of Disaster Monitoring and Mechanism Simulating of Shaanxi Province, Baoji 721013, China)

Abstract: The seasonal variations of soil rill erodibility and their potential affecting factors were
investigated by carrying out the experiment of water flumes with adjustable bed gradient and using the soil
erosion process WEPP model, which was conducted in two tracts of rehabilitated grasslands in “ Grain for
Green” history during the grass growing season. One (Tract A) had been planted with Leymus secalimus
for three years and the other (Tract B) with Medicago sativa L. for 17 years. Results showed that the soil
rill erodibility of Tract A of grassland was increased at first and then declined and again increased during
the whole growing season (p >0.05) , while the soil rill erodibility of Tract B of grassland was declined at
first and then became stable and again declined significantly during the whole growing season (p <
0.05). The soil rill erodibilities of the two grasslands were varied seasonally, which were mainly affected
by soil consolidation, formation of water-stable aggregates and root growth. With the increase of soil
cohesion, bulk density, content of water-stable aggregates and grass root density, the soil rill erodibility
in either soil was declined exponentially. Seasonal variations of soil rill erodibilities of two grasslands
could well be simulated with soil bulk density and root density (R*>=0. 86,NSE=0.85). The mean soil
rill erodibility of Leymus secalimus and Medicago sativa L. during the whole growing season was much less
than that of the control tract, which suggested that the practice of “Grain for Green” in hilly regions of
the Loess Plateau of China was beneficial to soil and water conservation. The findings of this study may do

duty for data support and theoretic basis in elaborating hydrodynamic mechanisms of the soil rill
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erodibility processes, evaluating effect of grass roots in fields of “Grain for Green” on soil and water

conservation, and rationalizing arrangement of soil and water conservation practices and measures in hilly

regions of the Loess Plateau of China.

Key words: loess hilly region; soil rill erodibility; seasonal variations; soil consolidation; root growth
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Fig.2 Seasonal variations of soil rill erodibility in Leymus secalimus and Medicago satira L. grasslands

SN0 G TE M L AV R MR A A K N
S SEREAR G T AR FEREAR Y SRR R R
ARG (B 2a) , Hodr, S48 B & - 5 4 AT ik
PERIZE T A8 LTE = 0. 05 /K bk B | 2 E 2% 5oK
o BEAE A M AN VA AT M A /M I A
W, B R BUAE AR 7 3 . AN e ] ok 1 A fE
YR 0.000 8 ~0.019 1 s/m, %A% fb 3 il 43 1] & XF
HERE b+ 58 20 3 AT ol M AR Ak Y 2. 72% ~
3.64% , 55 A6 B FE b A0 I n] il OF 2 0E Oy
0.009 s/m ,iZfH A X BRAE M (E 1Y 6. 9% o 5 i &
WAL TE4 A fy, A E R OL TREW, 2%
il 0% VR A5 T, 25 AR T A Y R A AL %
B 30 28 16 1 7 b, - 3 A0 VA ] R YRR A K R
e e (EL, IR 0 28 55 BOW B0, 3 4RV ] i
BB, TR E A 20.4% , N353 K I i 3 2
RS W, 5000 A i A Y ] e s RS E L E
0.0152 ~0.0159 s/m 2 [a] i 3l , B0 ) 2 Fp T
PRI R0 S M) AN T ko B R R
TR IR BE S 94.96% , TEFh F BRI (9 HIE) F
[ 2| £ IR {E 0. 000 8 s/m,

Xof HERE b - Ay T it N 4 A2 9 A

JEEA S T REGEH (K 2b) i K fH 0.525 1 s/m i
WA 4 Hd A, H&/ME0.043 3 s/m HIAE 9 H
L ERKFENRFE N 0. 147 0 s/m,

SV R0 R b 28 AR T A b 3 4 3 ]
MEFE AR FENZ I TR AR, X
A A6 AR B R b - 1 ) S S AR AL AR FR Y
AREFERERA KL,

2.2 BHEMIEMIVHEESFTFTTUEMESR

ABIF S 6 RS AR A R ANV ]
i P 7 A K T B S R RN B ST Y
55 09 4 21 % A A A7 T i 244 (0,005 7 s/m)
ff) 255% 1 157% , 53 5] &= KNAPEN %" 4 38 ff L A1
B 8y S5 A b 48 - A 3 2 3 ] el (B (0. 011 5 s/m) |
WANG %7 4 5 9 8% 47 £ + 5 4 W W ph o
(0.000 2 s/m) Fl WEPP 45 %" vpr 4 2 41 yig 7] folt 1t
FEEM (0.02 s/m) By 127% . 77.9% , 7300% .
4 478.6% F1 13% 44.79% it )7 v 1 4 398 g 1 2
PR 2 1 AS () AT B 2 o A 3 0 R 9 45 S 25 S i LA
Bian, A w5 v, 50 I R R AR R Dy 17. 4% ~
42.3% , SR T, 75 £ 72 9 %7 KNAPEN 2"
WANG 25" aE g v, 2 A 18 6 3 1 725 Ak 3 L 4



5 8 1)

FACHE . b P e DX [ B A2 R e S A 3 T b e AR AL 105

Bk 8.8% ~ 36.4% . 15% ~ 35% . 20.9% ~
24.4% . AHFFEH B BTE I A R BN
KNAPEN %) F1 WANG 27 F 9¢ v B 55 3 5 0
1.40 ~ 1.42 £ .0.46 ~0.93 451 1.05 ~ 1. 67 £,
HeAh AR B b B B AL A iR AR Kk
A T 4 465 DU 400 41 66 1 - S8 B kL Y 19. 5%
F22.4% . B, AR K P i S E e F 5%

18 1.3

-
© 1.2
S12 N
R g
Rl all
':LD =
B 6 i
H 1.0
0.9
I I I IV Vv VI v 1

I8 Y A B AR e, SR AR 3 AT B

FERUE MR AL B A B KA, 3R 2 + R
Ja R (LSRG &5 ) A RIK AR A AT SR AR S5 ) AR K
WK MRREREZMEARGEE T,
BB T RASEZA(E3), X T %
(g3 e ad AR AT e 2 5 Bk AN AT kv g B
R A

\0100- _'_%‘\E#ﬁ
< o BE AL E 7S
B 80| vt HE R
/\R ..........................
> I E—
P 60 pes
&
ik 40
.___.———0-—*-—.—"._—.
= wl Ty
B [
*

nm m v v VI VI OIHIH[VVV]\/]]

EKHB
(a)

EKMB
() (©

AKETE

F3 SRR R P R

Fig.3 Seasonal variations of soil properties of rehabilitated grasslands
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