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Study on soil anti-erodibility of typical karst forests
LIU Kuanmei'?, ZHOU Qiuwen" "
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Abstract: The karst region is ecologically fragile and is highly prone to soil erosion. Affected by the spatial heterogeneity of
surface elements, previous researches can not fully reflect the characteristics of soil erosion resistance of different vegetation
types in karst area. Through field investigation, we obtained the basic conditions of the vegetation community types and their
composition. And the S-shaped layout method is used for field sampling. The soil anti-erodibility indices were obtained by
the alcohol baking method, ring knife method and other methods, including soil water content, soil bulk density, soil
organic matter, soil aggregates, soil microaggregates, soil mechanical composition and soil erosion resistance index. Results
indicated that soil anti-erodibility indices other than organic matter content reflected the same variation law in 0—10cm soil
layer and 10—20cm soil layer, they were consistent with the soil erosion resistance index. In the soil depth of 0—10cm, the
soil anti-erodibility characterized by soil erosion resistance index follows the order: broad-leaved forest > bushwood >
coniferous forest. In 10—20cm soil layer, the soil anti-erodibility is ranked in order of bushwood > coniferous forest >
broad-leaved forest. The indicators that can significantly characterize soil anti-erodibility in 10—20cm are: organic matter
content, water-stable agglomerate, structural failure rate, agglomeration condition, and agglomeration degree. While in

10—20cm soil layer, they are organic matter content, dry sieve agglomerate, agglomeration degree, and water-stable
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agglomerate. By comprehensive analysis of the two soil layers, organic matter content, water-stable agglomerates, and
agglomeration degree can better characterize the anti-erodibility of soil in karst forest land. For the purpose of controlling soil

erosion, broad-leaved tree species instead of conifer species should be considered in the karst area.
Key Words: forest land; vegetation community; soil anti-erodibility ; karst
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TR 2 XSG X, S 2994R 1200m , AEF S0 14.9°C , TTRE W34 246d , TRIK , 24EMHR 2 E T T 4—38
A R i 298 1229 mm , FR 7R, 58 PO B SRURREAAE | DA Ly dth R g Ay =, Ay MR 1) I pAnts e B R DX
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R1 FEMERERL
Table 1 Basic profile of the sample plots

R e Y FEAE

Sample plots Gradient/ ( °) Main vegetation

¥ 1K Broad-leaved forest 12 87NN e AN X G N B i L N VTR 2

£l IR Coniferous forest 20 M

T M\ Bushwood 26 BRI ALRG OB /IR DR TR BT IR AE S R R A

E1 RETMBA
Fig.1 Photographs of the samples
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FEFAE R VA RE R B 3 A 0, R R ACRAE =K, 7E 0—10em A1 10—20em )2 P, FHFR I BUR
R T e oK RS AR R AR L L S TEAR 27543 ] B 0—10em £ )2 F1 10—20em + )2
FIR A L RE SR G DU ERE O BRI K2 Tk 5 S22 KT 45 F, BT R e H s 8, - S WL AL AR,
A HLTORT - A AR SR BRI E
1.4 FESLAGINE
1.4.1 bk

- K I S SR PRS0 1k 5 - 75 TN S SR FH B 09 5 38 BT 5 SR FH 8 T A 1 A 4 TR 4 AR
fb-Z5 i s R R AR 2 SR FHN 0 4332 ( 0k R ) 5 - el A1 3R A K - ML 4 Bl A 00 5 SR FH L
T RHEHTIRPE B I 5 SR F R K SE G Ha R Sy« S R X B 43 BRI 43S 3—6mm iR
1) - HEHOR KL 100 7, 23 PO A B /K 2525 H 0 Tmm 3207 B 9E4T 5256 | 7K R LA S 56 # /K 508 i K48 3R
WAk, RO SR 1 438 4R 58 O T8 A9 N0, FRE2D 57 10 08h, SR H A ST AP IE 5,
1.4.2 i FEER

FIEHUR R A 2R PRI R R 25 A B, B —FE AR HRB R s - AR 10 E T (4 A X URR K
SRR, R REAE R AR A e S R e SR ol T FR AR, 4k s BOEA £
BEPUi e B, ARSZER AT AR LA TR - e p ik

AN
o, S S HIEHUIRIE R (%) s W BRI (AS) sV R RN .
0.8000 x 5.00
Vl

x 100% (1)

x (V, =V,) x0.003 x 1.724 x 1.1

x 100% (2)
wT

0 =
AL, 0 M EIEFIR S8 (%) ; V, M E S HE T FeSO, i (mL) ; V, R LR BT A FeSO, By 1
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(mL) ;5.00 A K,Cr,0, 1% (mL) ;0.8000 & 1/6K, Cr, O, bRAER R A HEEE (mol/L) ;0.003 Ky 1/4 ZEEE /KB
M EL(g) 51.724 NBREEAL A DL 288 1.1 WASEREGWT T T (g) .

A, = 100 3
s= X 100% (3)
A, A, 8>0.25mm T A RIKE & (%) ym, 0TI RATR TR () ;M8 T8 A S S (g) o
A, =]"‘;— x 100% (4)
A, A4, F>0.25mm AKFEAT SRR S5 (%) sm, IR HATRL & (g) s M, S50 H AR SRR (o) .
A, - A
S, =" x 100% (5)
S S, SRR A, A, B SR T
R=a-1b (6)
KL R A EERARARDIL (%) 50 H>0.05mm A RIRSHE (%) 56 27>0.05mm PR HTE (%) .
R, = % 100% (7)
a
A R AR E (%) ,R,a 7 XA L,
K, = ZL x 100% (8)

1

KK R (%) sa,29<0.05mm AR HHE (%) 5,4 <0.05mm HUBRLL M TEL (%) o

a
K2=bi>< 100% (9)

2

XK MR (%) 50, 79<0.001 mm ARSI (%) 36,24 0.001mm HLARZH ST E (%) .
1.5 Bl ik

— BB AR BRI AT Geit R SR AE I AE Excel ThEAT , 1 3ERT IR EE Ar ] B9 AH 5C B R
JH SPSS B i AT Ak 3L
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By, A HUBTE R S 10 R 3E R BN T 2, B R i I S A SR A 25 0, PRt 2 e M e A i
U, HEN R 2 R ORGSR, AU S R, AR SR T e AR R 2 5 R e v A v T R
AR, (ERE N T 2 3 A BT I 55 5 AN 3 i
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WA 4 frR 78 0—20em T2 FIN, =R g ds T LA DU 2 bl b 2 OR35S 88 el i 9
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Fig.2 Soil erosion resistance inhex in different vegetation Fig.3 Soil bulk density under different vegetation communities
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M AELHERIZPL, BT (94.93% ) >HEL (94.75% ) > B4 REEREETLEENRS R

EFIEAR(89.34%) 7E 10—20cm + 2N, HEM(94.04%)  Figd Soil organic matter content in different vegetation
SEFH AR (94.01% ) > AR (92.42% ) , XBE/E—FEFE  communities
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2.3.2  KERPEA RIS BN ZS A R R

FHER 3 AT, =R gAY 1 58> 0.25mm KA PE AT SRR & 58 . 0—10em )2, [ AR (70.06% ) >
HEIN(65.96% ) S5 (60.83%) 5 10—20cm 1 )2 N, HEM (66.76% ) > %5t AR (64.25% ) > [ M HR(10.21%)
WE T AR R ARTE T £ S TR R R M R R A RS s, AL S R E Y I AR AR
RE HIERDKERE BRI S i G, AL SRR AL —  H E )2 AN A LS R
Jo A S A VR F ) R SERR, BT LA AR 38T 7K Atk T SR AR AE 10—20em 2 Heig S OE#, HEM T 88
FHLE BARAZ (B HA GRS | T LIPS () L KR R AR & IR AL, @ w0, A
KR A SR S AT AL S A NP L S AP D P FE BRI, A 2 TR A AR AR A N AR — Y
{EJ2 S A IR AR T W — W 2 2 B e, 2 B b2 AR B R R ) | e 4k ) T AE A R AR T
R R e 25 AR B VR R R AE P i mT LU TCHLAY A HLE A ALTCHLES & 09, TTHLI Z5 9 i 32
B2 N A BE BRI A DAY BT 0T W 3 A2 i A B e T B A ) R AR 2R 50 A LY
B SRR 2 0 BT LR P A - B RS PR R AR AR AL - A WL AR AR K —BUR KRR IR 75X
SRR EENN , SRR AR A K/ VRO R I BT GE T AR 55, R b b S5 A IR R AR AL A 5 > 0.25mm K
otk SRR 1 ) AR AL LA — 3

R2 AEEEKBEET LEARMK (T AR/ %
Table 2 Composition of soil aggregates in different vegetation communities ( dry screening)

iviesd TIER

Vegetation types Soil Tayers/cm >5mm 5—3mm 3—2mm 2—1mm 1—0.5mm 0.5—0.25mm >0.25mm
[i#] A 0—10 15.93 33.15 8.72 19.98 8.01 9.15 94.93
Broad-leaved forest 10—20 8.00 21.70 12.63 33.55 8.01 8.55 92.42
EF bk 0—10 4.93 14.19 7.78 32.26 14.46 15.74 89.34
Coniferous forest 10—20 9.00 21.34 10.44 33.67 9.20 10.37 94.01
# M\ Bushwood 0—10 11.46 27.87 12.52 30.39 8.94 3.57 94.75
10—20 16.00 27.78 8.61 28.68 7.01 5.97 94.04

R3 TREEHEETRREAREER (/%) MEMBIFE(/ %)

Table 3 Composition of water stable aggregates and structural failure rate in different vegetation communities

T THEE K G LE7NES
o Soil >5Smm 5—3mm 3—2mm 2—Imm 1—0.5mm 0.5—0.25mm >0.25mm Structural

Vegetation types .

layers/cm failure rate/%
Il 0—10 12.52 14.06 9.83 15.00 8.83 9.82 70.06 26.19
Broad-leaved forest 10—20 5.79 17.92 11.41 8.60 7.77 10.21 61.71 33.23
LR 0—10 0.90 13.97 8.21 13.39 11.28 13.06 60.83 31.92
Coniferous forest 10—20 4.06 16.51 10.52 11.41 10.07 11.68 64.25 31.65
M\ Bushwood 0—10 9.51 29.62 12.33 3.57 5.19 5.74 65.96 30.38

10—20 13.79 21.87 7.85 9.00 7.21 7.04 66.76 29.01

2.4 T IERUALE AR A R AR T i P 9 5 e
2.4.1  HIEHURA AL AT

H2% 4 AT RE P LA 22 R B K, 0—10em )2 N R MK 445 LA B K HE (<0.01mm )
AT AR (0.01—0.001mm) A 3=, He 43 3 5 52.41% 11 31.01% ; AR ATE AL (1—0.05mm ) A #E:h
H(<0.01mm) R, HAE R 29.41%F1 48.61% ; HELIVPHL (1—0.05mm ) AP HLEZ KL (<0.01mm) Ky
F, S mar s 47.41% M 43.61%, 1E 10—20 cm 1 )2 P &1 ORI DA 1 8 A BILRZH B 20 A B AiE 5 2 )2
— 3 (H R A AR E LYK (1—0.05mm ) A FRMERRL (<0.01mm) 32, 3R)Z TSN ETHARANHE A T 181
VR LG S, BB T IR IR B R A A0S, X SR B IEE K E AL, B DL X = R s A
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T, R AR R BB K AR AL RE T e 0, FARAEL A ALK e St i PR BB R R )

R4 FEEHEEET LEVMABRR
Table 4 Soil mechanical composition in different vegetation communities
MU Y Soil mechanical composition/%
Hr B

ke + 8RR i bickioe A YRV (0.01—0.001mm) Bk
Vegetation types Soil layers/em  (1—0.05mm)  (0.05—0.0lmm)  (<0.01mm) S E R (<0.001mm)

. ) Medium fine .

Grit Coarse dust Physical clay Cosmid

powder

[i] P A 0—10 24.60 22.98 52.41 31.01 26.00

Broad-leaved forest 10—20 30.61 23.98 45.41 28.01 22.00

FARLRAN 0—10 29.41 21.98 48.61 27.01 27.00

Coniferous forest 10—20 33.21 17.98 48.81 32.81 21.00

T M\ Bushwood 0—10 46.01 10.98 43.01 14.00 30.00

10—20 47.41 8.98 43.61 14.00 31.00

2,42 DUIGHAT SRR 5 o8 Bl iy S bk v de b

FH 3R 5 AT R R 27 0—10em 35800 HTERAR L HE T 7 « [ AR (34.09% ) >THEM (24.21% ) > 5T itk
(14.94%) ;10—20cm IR B BRARBEHEF J7 . HEMN(39.61% ) >4F MK (27.50% ) > FaEHFK(22.09%) . I JFE
P ABACARAE 5 A1 R AR — B, AT SRARGL AT LA H i Ak B3R 2 S5 A W AR T 53 S 141 2R B At
FIEN T 8 3RZ 5 24.39% M1 23.61% ,{H N 2458 2%, — HR)Z M BNMIR , X N2 miE R, Wk 5 for,
0—10cm )2 N, [E AR 1S58 00 73 HIORAR T4 ORI A+ B850 H0R | (HHE A 38 73 BRI AT AR 15843
HERAK 23.67% , ZIAFERM AT 22 + EARGRMBUYE SR 2 MRS ; 78 10—20em +)2H, +
SEHUPE RS HEIN (24.71% ) SET IR (58.84% ) > AR (68.17%) o

R5 FREEEHETLIEARKL ARE MBE.SHEH

Table 5 Soil agglomeration status, soil agglomeration degree, soil dispersion rate and soil dispersion coefficient in different vegetation

communities
SR i AT ES 4 %

ﬁi%ﬁ%ﬁﬂ . ig@%(i{ Soil Tgfa&itiun Soil azr;i%n:fration Soil]Zisz()isiun Suﬁiiﬁon
Vegetation types Soil layers/cm status% degree/% rate /% coefficient /%
i Ak 0—10 34.09 58.10 54.80 51.28
Broad-leaved forest 10—20 22.09 41.94 68.17 90.91
LANON 0—10 14.94 33.71 78.84 55.56
Coniferous forest 10—20 27.50 45.32 58.84 79.37
#E M\ Bushwood 0—10 24.21 34.49 55.17 55.56

10—20 39.61 45.53 24.71 64.52

2.5 P BRE]AHCHE S BT

X EHEA PTG RIS i KRR FR AR S i SRR AR AR AR i R
8 AN TF AT FAL AT BB A L 2 E R HER)Z AN 10—20em )2 09 STk F A5 K, 4391 R 75.073% Fil
86.024% , Kt FH 11 SR A4 5 o FIAT AILJBE 5 St =2 [ (R A DG 43 BT X0 48 e ik Fg A ) 9 OC R A TR 36 . FHR 6 1T LA
15t 7E 0—10cm +JZE I PY, K As: A SR A28 10 T SR AR o 34, A AT & et 55 7K A vk 1A 2R Ak 22 i 3 E AR
KRFR MR ECH 0.977, 58 rhoKFa ik B AR B 2x Bl A A AL 75 S A 35 nim n , 7K e P 3R R A K
BB JE e e L , RS A, FEvE TRe X, BRI K HL 2, 45 8K A2 ol 3l o s A iR v
SKBE N A WU A, TS0 KR P 3R e 5 B SRR 4R o e i M H ™ 25 IR R
WA BRI HUT & i KEE P A AR AR 56 225043 31 —0.994 (—0.931 F1-0.947 . -0.832, B A K5 R 5 HI R
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PROE I 5 BE A AL 5 i KRR ME A R AR B AH O B 4050510 0.991.,0.941 F10.997 .0.847 , B IEMH KRR, %

WSS IR R P RAR BN R T T PEAN % X R 4 R i PR fE

£6 0—10cm tETEFIMIEIREIBX DT

Table 6 Correlation analysis of soil erosion resistance index in 0—10cm soil layer

. - . IKEE A ) EESINITA A1% x
HE b7 Y S T SO U e e i i i
. . . . o P ISy . Soil Soil Soil
Soil erosion Soil organic K= Structural . . . .

. Lo . Water stable . agglomeration agglomeration dispersion
resistance indices content Soil aggregate failure rate

aggregate status degree rate
< 3 71— b PN =N

TIERESR 0.798 1.000
Soil aggregates

¥ =
AR YRR ey B 0.977 0.909 1.000
Water stable aggregatesn
4% L%
. *@ﬁﬂiﬂ$ -0.994 -0.727 -0.947 1.000
Structural failure rate

i
[I]%)x . 0.941 0.548 0.847 -0.973 0.888 1.000
Soil agglomeration degree
ﬁﬁz . -0.789 -1.000 "~ -0.902 0.717 -0.864 -0.536 1.000
Soil dispersion rate
T
TR -0.931 -0.524 -0.832 0.966 -0.875 -1.000 " 0.512

Soil dispersion coefficient

# % 7 0.01 ZKP BB . 7F 0.05 K L wEMH K

5 10—20em L JZIEHE A, 0 AR IREOK AR R O3, B oK i 5 138 1R 2 B8 1 AT LA A 7K fily
710 AE 10—20cm JZ A RAIRMAMZ | + 38 923 BEHOREBCR B T80k, 3 7 al [, A HLB & -5 10
HUERIRBIAHDC R B IEAR GO R , RECH 0.94, 7E 10—20em 2, FR B RAE - 3Fehuih PR 58 i Wl i

FCSA BB P SR A5 B AR O R B0 0.927 #1110.999 , BEIEME KR

®7 10—20cm 1= T EHTMIERRAE X ES

Table 7 Correlation analysis of soil erosion resistance index in 10—20cm soil layer

i 4 _ ' b e o KRR AR Zik 353 I3 IR
A WG ARG T s R o
Soil ersion Soil organic Soil w Structural ) . ) . . .

. Lo Water stable . agglomeration ~ agglomeration dispersion
resistance indices content aggregate failure rate

aggregate status degree rate
3 S~ EL
TR 0.940 1.000
Soil aggregates
7] ‘g‘ 71— 8 =N
IEAFEIDR 2 i 0.658 0.876 1.000
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