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Abstract: In order to evaluate soil and water conservation status in the restored grasslands in “Grain for Green”
history in the hilly-gully region of Loess Plateau, wheatgrass and switchgrass plots were studied. The scouring
experiments were carried out in a laboratory to simulate soil detachment by concentrated flow under six slopes
(S=17.36% ~42.26%) and discharges (Q=1.0~2.5 L » s '). Soil rill erodibility (K,) was estimated by
WEPP model. The seasonal dynamics of soil rill erodibility under wheatgrass and switchgrass vegetation were
studied during the growing season. Soil rill erodibility under wheatgrass in the hilly-gully region of Loess Plat-

eau varied significantly with season (P <C0.05), revealing a significant decline during the growing season. In
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contrast, soil rill erodibility under switchgrass cover had no clear seasonal dynamics during the growing season
(P>>0.05). K, values in wheatgrass plots varied from 0.002 1 to 0.022 4 s -

grass displayed a pattern of seasonal dynamics, including an initial increase, followed by decline. K, values in

m '. Soil rill erodibility in switch-

switchgrass plots varied from 0.003 2 t0 0.021 9 s * m~'. The seasonal dynamics of soil rill erodibility of wheat-
grass and switchgrass were affected by seasonal changes in soil cohesion, water-stable aggregate content, and
grass root density. Significant negative correlation between soil rill erodibility and soil cohesion, water-stable
aggregate content, and grass root density were found. In addition, the dynamics of change in soil rill erodibility
of wheatgrass and switchgrass plots could be predicted based on with soil cohesion and grass root density. The
growth of grass root system and the seasonal change in soil cohesion emerged as the main factors affecting the
dynamics of soil rill erodibility of the restored grasslands in the hilly-gully region of Loess Plateau. Soil rill
erodibility of the two types of grasslands showed significant negative correlation with soil cohesion and water-

stable aggregate content, which are important parameters for simulating the dynamics of soil rill erodibility of

the restored grasslands in this region.
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Table 1 Basic characteristics of wheatgrass and switchgrass during the growing season
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Table 2 The hydraulic parameters of overland flow used

in the scouring experiment
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Flow/l « s ! Slope/ % Flow shear stress/Pa
1.0 17.4 5.71
2.0 17.4 8.60
2.0 25.9 10.75
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2.5 42.3 17.18
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Fig. 1 Seasonal dynamics of soil properties of under
wheatgrass and switchgrass vegetation
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Note: Different lowercase letters indicate significant difference among
the different treatments in the same growth stage at the 0.05 level, and
different capital letters for the same plot indicate significant difference
with the same treatment among different growth stages at the 0.05 lev-
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Fig. 2 Seasonal dynamics of soil rill erodibility in

wheatgrass and switchgrass covered plots
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Table 3 Correlation between soil rill

erodibility and soil properties

R K, vkEE K, B #
Type Wheatgrass Switchgrass
T HEERE4E J1 Soil cohesion —0.886" —0.859"
+ A H Soil bulk density —0.939" " —0.874"
- HEK R A Ak
, —0.908"  —0.847"
Soil water-stable aggregates
M % Root density —0.870" —0.905"

TEox = PRORMR E MR (P<0.01), % = "R B M (P<<0.05),
Note: * % and * indicate significant correlation at 0.01 and 0.05 lev-

els, respectively.
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Table 4 Parameters of the simulated

equation of soil rill erodibility

2 i bR
Parameter Wheatgrass Switchgrass

a 0.349 0.358

b —0.090 —0.059

c —1.592 —1.895
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NSE 0.990 0.890
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