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Infiltration Characteristics and Influencing Factors of Carbonate Laterite from
Karst Mountain Areas During Vegetation Restoration
FENG Na, LIU Dongdong, ZHAO Rongcun, LI Yao

(College of Resource and Environment Engineering » Guizhou University » Guiyang 550025)
Abstract; After the project of returning farmland to forest and grass was implemented, the forest and grass
structure of Karst Mountain vegetation was improved obviously. It is of great significance to study the
infiltration characteristics of carbonate laterite in Karst Mountain in vegetation restoration for the restoration
and reconstruction of karst ecosystem. The water infiltration characteristics of different negative pressure
heads (— 0.5, —3, —6, and — 15 cm) under different vegetation covers (wild grass ground, shrub-
grassland, and arbor land) were measured by disc infiltration method. The contribution rate of the hydraulic
conductivity, the distribution constant of soil pore size, and the grade of pore under different negative
pressures to water flow was calculated. The infiltration characteristics of carbonate laterite with different
vegetation covers were clarified. The results showed that a significant differences in soil steady infiltration
rate among wild grass ground, shrub-grassland, and arbor land under different water head conditions. The
difference of soil steady infiltration rate increased with the increase of negative head, and the time required
for soil infiltration in the test area to reach the stable infiltration state was long (about 120 min). The soil
steady infiltration rate of wild grass ground was the highest (0.17 mm/min) under the condition of low head,
but the arbor land was the largest (9.17 mm/min) under the high water head. There was significant
difference in soil saturated hydraulic conductivity K, among wild grass ground, shrub-grassland, and arbor
land (P<C0.01), and the saturated hydraulic conductivity of arbor land reached the maximum (4.62 mm/
min). However, there was no significant difference in Ky, K, K,;, and Gardner a, and the saturated

hydraulic conductivity K, of carbonate laterite was only controlled by soil organic matter content and soil
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conductivity. The quantity and the proportion of macropores in the soil of the arbor land were significantly

larger than that of the shrub-grassland and the wild grass ground (P <C0.05), and the water conductivity of

carbonate laterite was mainly controlled by the effect of soil macropores on water flow (>>70%). These

results can provide data support and practical experience for ecological restoration and water resources

carrying capacity analysis of Karst Mountain in Southwest China.

Keywords: Karst mountain areas; water infiltration; carbonate laterite; soil physical and chemical properties
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T ox RoR P<T0.05 BB FH A » x FRIaR P<T0.01 WP B I8 35 AH G I~ RIZe 8 37 5 R IR R 5Kk 26 B B 35 AR G

3 W
3. AREHEBEEHRBREEITEVEREZMEER
IR R RE 25 s AL R L R R
3 ot A K T A 4 0 Al R B A - R L A
WM+ MK A A B MR, A R R R
SICFE I HE bR 7 — 5 FREE B 0 7 - HEFL BRI B R
WPk Bl 312 A A R - A i B
% T KR K AR R AL R 5 X
KRR R MR R R R A R R %
/N 5 ST B BG4 R — B, B 50 45 R 2
T A o R R IR L AR O A R 0 R
S LA B S R AT L B AR L S B 5 T
SRS T T I B B R 2 L b

ERIZMR AR WSS HE o0 A 5 4R 20 e AL g
I ARG T M5 T AR K fE

SRR AN S R A I AT LB B 4
KA oK A, S LB SIS KR R IR LR R,
PCBIFFE R 3 B M R K R R 2300l A
FIFRA M A5 K B9 1,06, 1,15 i, X EZRN
R AT AR X & A KA 8 T ARG
BT FBOZME AR K BE J1 822 5 73 Ab, i 4 i 267 O
FERB . LMK S A S EERICER A
TR AT L )8 A A S A 5 K N TR T X — 4
8 T DU Rt S HA BRI R K BE T

AT HLR AT R 45 6 S SR AR A e A
A5 F ey FL R g AR S B O A B A B RE
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R, AHIETE R R AR ER A AL E A LB R 2
TR S g vl /), 55 e B A 5 I 9 4 SR AR AL
JEL DR AT BETE T3 2 098 B AR Rk S W A AR A HL 3R
EMAKZ  SEERZ LA G ES THRZ. H
PRS2 1 0 A M v O AT M S A BB R A
i e A KA £ P LR TR R
A SRR ZR BE A R ) A A T I K R T
AN 25 R b R AT LB 5 e M R B R A L A
T AP R R SR TR AR R R R R
TrAR A L B T A BB i R R A T
TLRE LR T T R IR AR 7325 BE BN TR AR AR R A
W2 IR REEA DL & R O
A AILBT 53 fige T E e AT 3 BT A A BILJST 5 i
dRe /) s HE N I JE AR A K R B AR T
PEIA AR B S BOZAE A LB Y AR B os b, A
77 34 R A ) A LB 5 R ) 9 4R A — KT
TEAF 5 e SEAS AL AR R T AE A 9 R K R
NEfE T i), + 5 SR AR N i e e s 2
7 B AR P A A g Rl R R A SRR
(B AR Ak AN 1 i B - 3 B AR A A G L 1R
SRR B PR A 07 XA k. WESE b
H, 3 R8P 24 B R/ MR TR A A A b << R N <TSE HHh
Fie LR 2 4 T R B KO 226,86 1S/cm, 7T BE
JEL PR AE T 37 B A AR R B A AE R 2 A
R R R A Xk B 1 38 5% 23 1 Tk 3 AR b e
RIZ N LAY FR A A B R Wi, =
ES QR 5N e e DS B AP (R S S e o S )
fHi R, T3 pH X+ 3R W i #0518 M 7 AR
oS S0 38 A T A A R A T 5 e S R
TEA AT .3 PR B AL F 138 pH PR
T 8.0, ) T o JELDA AT BEAE T AS YOI 5 3l X
M AL 3 2 A5 A L R A TR AT e SR AN A R 114 38
KB IKBE T T B M A 55 P
32 EEMEPRBEEALINENERERR
S AR R T A R K O 1 I )
PAKOK A B BT 7 A2 A BT L e K W 0 S 43l
BB EEAE R P RS K s T
BE & K o ANWE A 1, A3 K = W L 1
KW 332N B K o e 2 2 IERT R B i
WKy NS R EA G TR, Mok
T, A ORI B o5 H I IR A B R AR E A B
RIBAR, SEHSES PR A R, e i b A
HABRHESR bR ()46 A8 B2 g A B FAET 90 min
FRAB R, JFEELE T A AR 2 A W0 )
SREN RALBAEAE K ImE 3 B 1 R 52t T H AR 1z i
WA AR TR AB - TN 2= HE KRB B 7= I

B A X R AP A BT RVE T . A T SRR E
ABRERTIoAM 530w A B, JE R 7 T R A
hE ARG R T ARSI B+
Hmrig Lz, SRR 2.

TS KERM Gardner o & I L+ 3 A B
[EPALSE AL 2 QR N V=R £l N O w2 )
Z T FLBR R VA A HLE S DA R
SRR E SN EMERmMAAAEZERY . AR K
LA X SR KRR 1 23 8] 5 5 1, mT A
S K Ry 0 — 3R 2 A B R B I A ) S BT L O
HAATE SNBSS 8 R AR g 55 T + 0%
FIKHE K K #5883 27 (P<<0.05) 4R K, .
Ky K% Gardner « ¥ TR FH 5, XTTREH T &
Wb X R RALBR IR £ 6 oK AR
A 3 K E K, Ko 3K T 5 o i fn i o
DA T AR A B AL B S R AL IR o b il 3 R T
N5 EE ML (P <C0.05) , UE B T K L BR X 77 A M + 4
KU TR AR AR — O L IR R HAE ) A EE
MR MU, DU AR A 2R K I B, AR 2R 10 A K R 25 4 ik
P G R AL e M B % s o — O i, Rk AR
R 5 TEYIY B AR AR AR 2 AU B 7E 5
AR RS K S - R B LR R 2 4 1 el 3 A R B
FEAR ZR 0 I R L 055 b R T 0

HWABHREZ B LA E AV pH B S
RIITRL AL N 2 R R AR, AR, A
oK 57 + A LT & &R e SR % 4
REEFHWE TG RA L TR T 4%
SSRGS . A PLIT & i A R
RIG I, L IK 538 R A AT i #Eh 38 75
o HIERKEE ) AW SRS R L R 5 L
AR TR I e R S AR W E
TEAH JCHRUE B T 3K — 45
4 45

(DRFIAE B 5 F b 3R 2R AE - 375 5 il + 4%
PR AL A 20 A Ak, B - R b,
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iR B 2 55 T - S BORE O B RO B kL (83,9200 ~
96.61%),J& T ¥y +, T3 pH I 5 55 5 P (7.80 ~
8.20) s A+ A b + 5 AL B A S H o b R T
NS FER L (P <0.05)

(2) FE B, T B AR AR ML) 46 A8 FIFR E A
B IR Kk 3G ik R . I X R AB R
FFaB RS P i A A K (29 120 min) ARAKSL R4 F
Tii B b - RS E A B BRI K, JE RN 1,06 i, I
ARHAY 414 455 5 5 7K Sk T Ao AR b SRS E A 3R
TR 43 SR T R ARG R LY 1.98,2.66 £



55 6 W T A5 < VA L A B R R B TR AL B R R e R 169

()RR FR R A 41 + T /K M e 32 232 R AL B XS
KR RIVE R ). 3 FhoRe Bl A 55 T 4% G 4 AL Bk
TR 8 BT 1R 2% B AL Bt RST80T e A1 R AL st %o 7K it
1 BTIRR (5 A (70 %) L /ANFLBR X K O B4 Bk
Fhe/NC2%) . T A LA R AR Y K i i
L2 1) 57 5 1 A ik, 5 350 - R A 1 R S K R s () A S
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