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Abstract: [Objective] Explore the relationship between the K value of soil erodibility and physicochemical
properties of stratified soils at the head of the gully in the typical black soil region, reveal the mechanism of key
factors, and provide a theoretical basis for soil erosion management in the black soil region. [ Methods] By
investigating the head of gullies developed in farmland in Hainan Township, Hailun City, 11 typical black soil
gullies head profiles were selected, soil layers (A, B, and C layers) were divided, stratified soil samples were
collected, and soil physicochemical properties were determined. Soil erodibility K values were calculated according
to the EPIC model. [ Results] 1) The water stable aggregates of different grain sizes (=5 mm, 2—5 mm, 1—2 mm,
0.5—1 mm, and >0.25 mm) showed a decreasing trend with the increase of soil depth at the head of the gully,

and the indicators of mean weight diameter, geometric mean diameter, total soil porosity and organic matter were
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all in the A layer > B layer > C layer, and the soil bulk density was in the opposite direction; 2) Soil erodibility
K value ranges from 0.042 9 to 0.051 7 (t-h)/(MJ+mm), which belongs to high erodibility, and the erodibility K
value of the C layer is significantly higher than that of the A and B layers; 3) The results of correlation analysis
showed that the soil erodibility K value was significantly positively correlated with soil bulk density and clay
content, and was significantly negatively correlated with the total number of soil pores and organic matter.
Structural equation modeling showed that the soil bulk density and clay content had a significant direct positive
effect on the K value of erodibility, and organic matter had a highly significant direct negative effect on the K value
of erodibility. The head of the gully is clearly stratified by soil formation and has significant differences in soil
physicochemical properties, with a high risk of erosion in the C layer. Organic matter content is the key factor

affecting the K value of erodibility. [ Conclusion] This study can provide a scientific basis for managing erosion

gully and revealing the soil erosion mechanism in the typical black soil region.
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1.3 H&Hm

AR AR S AT (8] S 56 5 N R AT ER AR P B A A
K FHFR JIUE AT R FRTT B (Spp) DU, CN 43 A4S0
FE LA PR (Soe) BTt 7385, K AR R AR
T O 1 0 A2, 43 )45 3 >5(WSA-) . 2~5(WSA, ) |
1~2 (WSA,.) 0.5~1 (WSAy;.) 0.25~0.5
(WSAgss-05)—>0.25(WSA - ) mm b 2 A R4 8 5%
B CBE A - ETEOUL IR 8, >R FH Image-Pro Plus E{5 4k
PR AR G FL IR X3k, 103 4 B LB (S
4 398 I Hb 5% MasterSizer 2000 i) 5 , 4= 58 ik 45 25 %
FHZE I, 43 3R AT HHERR (CLAD JHPRL(SIL) Bb kL
(SANDJT i 4388, BEAFR Rl 320, BOF- 344
14 IEHRITE

+ BEOF ¥ R EH R (MWD LT S B B A
(GMD) ,>>0.25 mm /K Fa kB B AR (WSA 0" i

K= {0.2 + O.SGXp{ — 0.025 GSAN(I

0.2550C

B TE4E B (DO A BT (SOMDO 248 bR il 1
N IR

MWD =>"" m.z, (D
GMD =exp( > " ma,/ > m,) (2)
M, - 2
WSA ="—"""X100% (3)
M'I'
< i -7
DZS*log(r I)m/log - (4)
7n max
SOM = SOC X 1.724 (5)

S, O AT A AR 9% 1A AR () F- 2 B AR, mm m,
Ry Bk A% A R AR T & Y H 5 M0 8 >0.25 mm F
TR i, g Moo B SRR BT &, @5 X N B R R 1
BAR s me,— o H/NT 2 K04 R B i s m Ry 45k
12 AR AR B i

HRAE EPTC LA 57 - 3] ot KAE L A5k

sm)
100

1.0 —
( SOC + exp(3.72 — 2.9550C

P KOl EPTC A5 8 330 H A 38 AT v (i
(t-h)/(MJ-mm) ; SAN . SIL Fl CLA 43 %Il 2y + 3¢ #b
H7(0.05~2.0 mm) | K Hr (0.002~0.05 mm) K i hr
(<20.002 mm) Jfi & 53 %4, % 5 SOC Jy 7 AL ok Jit & 7
0, % s SN1=1-SAN/100, K {8 2. {57 >4 3 = ) , 7 LA
0.131 7 %% 4k A [ By il B A7 (e-h)/(MJI-mm) , A& 3 K
1B 359 SR FH [ B il 2467

Lo 0.7SN1
"~ SN1+exp(—5.51+ 22.9SN1

SIL ’ »
CLA + SIL

(6)

1.5 #HIESMELE

Bl 28 Excel AR R L 18 1] SPSS 27.0 4 fF
AT AT 2 01, R AE S U Kruskal-Wallis H K 5
H1 Stateregion [ B Xt Eb 558 (p=<<0.05) , 43 B V1 38 4 3k
572 1 E AR BT S n] otk KA 22 5 .

SR 39T K OR 8 KOG 53 BT i 3 A U0 3 1) Sk - ST
ThPE R KRR A S 38 AR R BT 2 TR] A R OGPk . 38 S

http. // stbexb.alljournal.com.cn



96 KRR

840 %

“lavaan” R AL £ 47 45 44 7 R A B AR A, 7 4 AL R T
Xt B AR IE 2 23 A (19 42 H 2E 1T Box-Cox X #%
IR T R KA SR A T, B AR BE A R T Qo p

fl 5 RIR 2 (RMSEA) SIS EFE B (GFD #i 1t
LA T8 B CCFD K 56 3F A% 1Y %) v] 4574, >R F Origin
2021 22z 1

x1 BALITEEXER

Table 1 Basic information of gully head soils
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Fig. 2 Variation characteristics of stratified soil physicochemical properties at gully heads
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Fig. 5 Fitting relationships between soil erodibility K values and soil physicochemical properties
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