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Abstract: [ Objective] The effects of parent material and land use patterns on the erosion resistance of typical
red soils were explored, in order to provide fundamental data and references for soil erosion control and
rational utilization of red soil resources in red soil regions. [ Methods] The typical red soil of the Weishui
River basin in Hunan Province was taken as the research object. A total of 16 types of red soil-including dry
land, paddy fields, gardens, and forests, which were derived from four typical soil parent materials
(Quaternary red clay, sandstone, plate shale, and granite)-were selected to study the differences in the anti-
erodibility of red soils with different parent materials and land-use types. [ Results ] @ Land-use types
significantly (p<C0.05) affected red soil anti-erodibility. The anti-erodibility and water stability indexes of
paddy fields, gardens, and forests were significantly higher (»<C0.05) than those of dry land. @ There was
no significant (p >>0.05) difference in the anti-erodibility of red soil derived from different parent materials,
and the interaction between them and land-use type on anti-erodibility was not significant. @ Land-use types
significantly (»p<C0.05) changed the content of water-stable aggregate (WSA,,;) and soil organic matter. The
WSA,,; of forests was significantly (p<C0.05) higher than that of dry land, and the content of the soil’s
organic matter in paddy soil was significantly (p<C0.05) higher than that of dry land, gardens, and forests.
@ The effect of soil-forming parent materials on WSA,,; was not significant (p >>0.05), but they significantly
(»p<<0.05) changed the content of organic matter and clay in red soil, which were significantly (p<C0.05)
lower in soil derived from granite than that derived from the other three parent materials. & Correlation
analysis showed that the anti-erodibility and water-stable indexes were significantly (p <0.05) correlated
with WSA,,; and the soil's organic matter. [ Conclusion] Both land-use types and parent materials can affect
the anti-erodibility of red soil by changing WSA,,; and the soil's organic matter, but the impact of land-use
type on anti-erodibility is significantly stronger than that of the parent material. Hence, the prevention and
control of soil and water loss in red soil should be based on the optimization of the adjustment and layout of
land-use types, taking soil parent materials into account.

Keywords: red soil; anti-erodibility index; parent materials; land-use type; water-stable aggregate; organic matter
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Fig.2 Effect of soil parent materials (a) and land use types (b) on anti-erodibility and water stability indexes of red soils
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Table 1 Two-way ANOVA of effects of soil parent materials and

land use types on erosion resistance index and water

stability index of red soil %
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Fig.3 Effect of soil parent materials (a) and land use types (b) on content of water-stable aggregates
with diameter ~>0.25 mm (WAS,,s ) and mean weight diameter (MWD) of red soils
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Table 2 Two-way ANOVA of effects of parent materials and land use types on

WSA,:; , MWD, soil organic matter and clay content of red soils
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2.3 BEIBRMLHFAATKTEFIRESEMNZIE

B A RE BT VD A bR FH 5 2 (L) 3 8 3 (p<20.05)
LA AL & B (E 4, 7E 4 Ml ERRAF 1
a3 1w KA Y R B LA PLR S R W
F(p<L0.05) & TR AN KB MAE HEH
fib 2 sl R A B L2 TR E (p=>0.05),
SR L1 R - FUR DU KAL) kB B LA B
BEEFARE(Pp>0.05 ,HEEFE(p<0.05E T4
A ALY E B L, AE 4 Fh b R H b A
H 4 e AL & 2 3 (p<<0.05) i T Hifth 3 Fl R
Jral. S el AU AT HLT S 2 RN B
(p=>0.05) (- 1,

MR 2 AT LLE i 4 B i i 35 52 (p <<0.05)
S A HEA AL & AR DA R A KA R F 1R
2T A LT & = B (p<<0.05) & TAE B A AL 8

KB BYLLE R BB H L el R AR - 5 L
AR AN B3 (p=>0.05), IR O 2 3
(p<<0.05) M A A F + & F ML AL E &,
e - S HILT i 3 (p<<0.05) i T 5 4t | el b 1
MR - 55, HAKHE 4 A LT A i (p<<0.05) i T
b R 7 O P R T R AE AR
) & B LA AL & i R AN 3 (p=>0.05) , L
PRI T3 22 3 B 4 SR 3R WY S48 1 B Jo A A 1 R
I (p<<0.05) % M LT AT ML & 4, H ZH 1958
AR LA BT S R R AN 2 (p=>0.05)
2.4 REERMLHFAATXITLERNS SN
M 5 v] LLE il B R 3 (p<<0.05) 52 1
SRR H. BN KRB WA RS
e s FUCH MR TUE MDA KAk Y. =3 Z 2 R A
% (p=>0.05) MH B (p<<0.05) 8 T K A KAk
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Fig.4 Effects of parent materials and land use types on
soil organic matter content of red soils

HiZe 2 AT LU L 7E A IR 7 30T, 28 0 2 4
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B LT ERRL S B 3 (p<<0.05) | T Hofth 3 Fhsli £
REFTUR B RYLLE, HAD A FIAE B A KAL) & & I 2035

e, TEATR B FUR TR L0 - A Oy SOk
BRI & R AN B3 (p=>0.05) . MUK FE /M 5
FW A B R T 2 (p<C0.05) 5 i) 21 58 kL 75
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i IR R 3 (p=>0.05)
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Fig.5 Effects of parent materials and land use
types on clay content of red soils
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Fig.6 Correlation between erosion resistance index and water stability index and stability of
water-stable aggregate and soil organic matter of red soil (n=64)
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