o558 % 41 + ¥ o R Vol. 58, No. 1
202141 H ACTA PEDOLOGICA SINICA Jan., 2021

DOI: 10.11766/trxb201911040354

Tefd, SokAs, ZE4E, BIUEEL, NRTE, SEER, TRAGHE. SN 2 i AR R MO RN AR BE R A A D (], A, 2021,
58 (1): 151-161.

LONG Jian, WU Qiusheng, LI Juan, LIAO Hongkai, LIU Lingfei, HUANG Bocong, ZHANG Jumei. Effects of Different Microhabitat Types

on Rock Dissolution in Maolan Karst Forest, Southwest China[J]. Acta Pedologica Sinica, 2021, 58 (1): 151-161.

s —_— i 24 NI, B, *
SN R = IR E AR M A B/ NE IR LB N A AR AN
ko, RRA, &, By, R, EER, K4gE

(1 BRI 2E B I AR S B R G S A S P H LR, = 550001; 2. B NIRTE K= 5 R Bs Rl 222 e, BtPH
550001 )

T OE. WRUCRRLL D R ARSI , BRIRER A UR IR TR LU X R T, RSERRIR R E A RO  S A L X
T IR O A B IR RS R SR X DSt TR MO R A VRS (R s Al ARl
AT ) BTG, Wi A T INVEBE I TR ANA GRS, WESA PR | VB TER ] 23] L i ARk, AT
VIR /N | IR AR . UEIROCR, RIS AW R AR MR R AR A T T SR OC R . SR, ik
BFEATF 0.5~2 4, BETFARRENEARAF T, AR hssm R, HROE L, BREAE, AR,
A A EEAR T R SR b ST RS TR B A A R A B T A B AR R o A OGRS BT FIBRERL AR ST 3R
AN RS R T R A B T, RIESOKER . pH AR E R M ARV R B B AR A 1
o, VTR AR A A T T A W, ARG RAIESE T /N B SR X Bi R R A T A A W R

KEEWR: LSRR RIRELA; WIRER; AR Rt

FESZES: S1517.1; S1517.22; S1517.25; XEFRERG: A

Effects of Different Microhabitat Types on Rock Dissolution in Maolan Karst
Forest, Southwest China

LONG Jian', WU Qiusheng', LI Juan?, LIAO Hongkai', LIU Lingfei', HUANG Bocong', ZHANG Jumei'

(1. Key Laboratory for Information System of Mountainous Areas and Protection of Ecological Environment of Guizhou Province, Guizhou
Normal University, Guiyang 550001, China; 2. School of Geography and Environment Science, Guizhou Normal University, Guiyang 550001,
China)

Abstract: [ Objective ] Karst mountain areas are generally thin in surface soil layer and fragile in ecological environment.
Dissolution of carbonate rocks is the main way of soil formation in karst mountain areas. It is of great significance to study
dissolution of carbonate rocks for protection of the soil environment and sustainable utilization of the soil resources in the areas.

[ Method ] Different types of microhabitats, such as stone cavern, stone crevice, stone gully, stone groove, earthy surface, and
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stone surface, were selected as research objects for the study in the Maolan Karst forest, Guizhou. The method of sheet
dissolution test was used to determine carbonate rock dissolution rates in these microhabitats. Spatio-temporal variation of the
dissolution rate and shape of the rocks therein was observed, and relationships of dissolution rate with type of the microhabitat,
soil physicochemical properties and microorganisms therein were analyzed. In the end, relationship of carbonate rock and soil
formation was discussed. [ Result ] Results show that with the dissolution lasting from 0.5 to 2 years, the highest sheet dissolution
rate of the rock appeared in stone grooves, followed by earthy surface and stone surface. And slight dissolution was observed in
stone gullies, but no significant sign in stone caverns and stone crevices. In general, the rocks buried in the soil were higher than
the outcropped ones in the habitat in dissolution rate. Correlation and random forest analyses show that type of a habitat was the
primary factor affecting rock dissolution, and the soil moisture content and pH were factors promoting and inhibiting rock
dissolution, respectively. As the dissolution process going on and on, the morphology of dissolution became more and more

apparent in the microhabitats with dissolution rate changing significantly. [ Conclusion ] All the findings demonstrate that type of

a microhabitat has a significant impact on rock dissolution in karst mountain areas.

Key words: Maolan karst; Carbonate rock; Dissolution rate; Dissolution morphology; Soil process
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Table 1 Thickness of the soil layer and depth of the placement of
the rock sheet

AN TR K R ER
Type of Thickness of the soil Depth of the placement of
microhabitat layer/cm rock sheet/ cm
{174 Stone gully 3~6 3~6
11l Stone cavern 10~30 10
f1## Stone groove 2~4 2~4
f14% Stone crevice 1 1
+ [ Earthy surface 20 10
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BT B R i

Fig. 1 Placement diagram of carbonate rock sheet
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Table 2 Soil Physical and chemical properties of microhabitat

INEEBE Y
4% Total 4= Total 4Hji Total AL C/ A ML Organic KR
Type of pH
nitrogen/% carbon/% sulfur/% N ratio/ % matter/ (g'kg™") Moisture/%
microhabitat
PR 0.83+0.15b 6.48+1.10b 0.06+0.01bc 7.78+0.18b 100.69+13.55b 7.40+0.12a  0.24+0.07cd
Eﬁﬁ@ 0.83+0.39b 6.9+3.26b 0.08+0.02bc 8.33+0.52b 100.1+46.21b 7.56+0.27a 0.18+0.01d
E‘i’@l@ 1.24+0.12b 10.86+1.41b 0.11+0.03b 8.78+1.33b 166.2+24.11b 6.86+0.41a 0.34+0.05bc
E*E@ 2.31+0.53a 30.06+8.02a 0.194+0.03a 12.91+0.60a 546.51+£207.58a 6.99+0.09a 0.52+0.04a
+im? 0.9+0.11b 7.99+0.77b 0.09+0.02bc 8.92+0.29b 120.45+15.57b 6.9+0.18a 0.38+0.05ab
T TR 0.49+0.15b 3.85+1.21b 0.04+0.01c¢ 7.88+0.24b 60.32+22.16b 6.82+0.49a 0.34+0.04bc

e FBIARE SRR R 22 5 B3 (P<0.05), Note: Different letters in the same column mean significant difference at 0.05 level. T
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Fig. 3 Dissolution rate of carbonate rocks relative to type of microhabitat
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Table 3 Correlation coefficients between soil properties and
dissolution rate of carbonate rocks relative to type of microhabitat

i % Dissolution rate

A7 SUMERE BUMESR (BB F)E)
Factors Total Total microhabitats ( exincluding
microhabitats sub-surface layer )
40T Bacteria 0.06 0.63*
T T
0.10 0.63*
Actinomycetes
P Fungi 0.08 0.66%*
AN -0.06 0.52*
B C -0.01 0.67**
i S -0.07 0.59*
B L C/N 0.26 0.71%*
AL
—-0.03 0.64*
Soil organic matter
pH —0.60** —0.66%*
7K 3 Moisture 0.69% 0.88%**

H: P<0.05 Ffl “*” F£IR, P<0.01 ] “**” FIR, P<0.001
J “xe” RIR, Note: P <0.05 was represented by “*”, P <0.01

was “**”_and P <0.001 was “*¥**”
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Fig. 5 The type of carbonate rocks in earthy surface, sub-surface layer, stone groove and sub-surface layer of a stone groove
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Fig. 6 EDS micrographs of carbonate rocks in soil surface
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