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The adaptability of woody plants to the rock morphostructure in karst rocky

habitat
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2 School of Architecture And Urban Planning , Guizhouw University , 550002, China

Abstract: The objective of this study was to characterize plant adaptation to the morphostructure of rock in karst areas.
Selecting seven types of woody communities growing on three rock types (limestone, dolomite rock, dolomitic sandstone) as
test objects, the fractal dimension and spatial syntax were adopted to study the morphostructure of cracks and pores of the
rock structural plane, and its correlations with the characteristics of plant communities. Results indicated that the lacunarity
index of cracks and pores of the limestone structural plane was the largest, that of dolomite was intermediate, and that of
dolomitic sandstone was the smallest. The fractal dimension showed the opposite trend to that of the lacunarity index. With
respect to the integration degree, control value, and density value of cracks and pores, the rocky structural plane of
dolomitic sandstone was ranked as the largest, followed by that of dolomite, while that of limestone was the smallest. The
species diversity and the carbon and nitrogen content of the dominant species in dolomite habitat were the highest, followed
by those in the dolomitic sandstone habitat, while these were the lowest in the limestone habitat. The index of fractal
dimension had a significant correlation with the index of spatial syntax, both of which could reveal the rock morphostructure
well. In general, the species diversity index and the carbon and nitrogen content of the dominant species had a strong
correlation with the fractal dimension index and the spatial syntax. Provided that the growing environment is similar, the

rock morphosturcture of dolomite was the most suitable for plant growth, followed by that of dolomitic sandstone. However,
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the rock morphostructure of limestone was comparatively unfit for plant growth. It is necessary to study the rock

morphostructure in karst areas for vegetation restoration in these areas.

Key Words: Karst rocky habitat; rock morphostructure ; adaptation of vegetation; fractal dimension; spatial syntax; cracks

and pores of rock structural plane
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Table 2 Lacunarity-index of crack and pores of rock structural plane in different types of rocks( mean+SD)
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Table 3 spatial syntax of crack and pores of rock structural plane in different types of rocks( mean+SD)
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. Plant Integration Control Density
Lithology . Quadrat Segment
commumity value value value

12 % Domilite Nt He 3 0.907+0.0028 1.016+0.0028 6.585+0.0029 93+3.56
Mz % Domilite P 3 0.882+0.0022 0.983+0.0035 6.562+0.0036 92+2.67
12 % Domilite FAAR 3 0.866+0.0043 0.968+0.0014 6.347+0.0886 92+2.67
Mz % Domilite FEAR 3 0.854+0.0035 0.967+0.0062 6.271+0.0034 88+3.45
12 % Domilite 73 3 0.827+0.0064 0.964+0.0028 6.216+0.0079 85+3.74
F R+ Limestone B #E 3 0.714+0.0083 0.965+0.0041 4.712+0.0035 75+4.22
F R4+ Limestone [l AL F 3 0.707+0.0057 0.963+0.0026 4.523+0.0087 71+2.28
R Limestone bi3i 3 0.680+0.0039 0.955+0.0036 4.488+0.0085 69+2.17
F R4+ Limestone =] 3 0.673+0.0021 0.950+0.0045 4.453+0.0023 67+1.63
117K Limestone AR 3 0.672+0.0086 0.942+0.0035 4.451+0.0127 66+1.68
F R4+ Limestone AL H] 3 0.661+0.0028 0.942+0.0035 4.418+0.0065 65+3.58
£ K Limestone (=N 3 0.659+0.0045 0.940+0.0038 4.382+0.0088 61+2.67
1= E A .

HE. e R 3 1.403+0.0064 1.033+0.0064 7.239+0.0079 106+5.83
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o .
il Tt 3 1.289+0.0042 0.973+0.0036 6.966+0.0045 86+7.12

Domilitic sandstone

R4 TRERFHEILRBES YN

Table 4 Fractal dimension of crack and pores of rock structural plane on different types of rocks( mean+SD)

" WERE A% " ERA VS %
g BT BB Bapiz HiClE g REIE2L R SR 4R E
A Plant Fractal K Plant Fractal
Lithology . Quadrat . . Lithology . Quadrat . .
(:ommumlly dlmensu)n commumlly dlmensmn
F K4 Limestone 0% 3 1.6121£0.0105 || 12 Domilite ek 3 1.6514+0.0111
£ MK Limestone iEEN 3 1.5270+0.0059 || M=% Domilite [EVN 3 1.6572+0.0133
£ 4+ Limestone FaAR 3 1.4954+0.0225 || Mz % Domilite JiEEN 3 1.6620+0.0092
1 K% Limestone I B e 3 1.6574+0.0111 || H =% Domilite o3& 3 1.6682+0.0082
. . — 6[[\ [N}
F K4 Limestone ek 3 1.6115+0.0333 A E,},ﬁ,”j— oz 3 1.6942+0.0062
Domilitic sandstone
s [EFNIE _
£ K& Limestone el AL A 3 1.6412+0.0085 o el AL A7 3 1.6836+0.0069
Domilitic sandstone
f— [\ [N}
f1 K45 Limestone AL 3 1.5153+0.0004 EZ,E‘E/F JiEEN 3 1.6807+0.0060
Domilitic sandstone
. Pt
H z %+ Domilite K ik 3 1.667120.0062 E'K_E. o Tt 3 1.6761+0.0044
Domilitic sandstone
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x5 AREEERKKEMDT S EGE
Table 5 Woody plant species diversity in different types of rock habitat ( mean+SD)

=Sl

Eﬁlogy Plant S D H RI J A Rifrk
commumlty
KA Limestone b SR 7 0.58+0.012 1.70£0.045  0.73+0.026  0.57+0.017  0.350.014 Pint
AR Limestone % 6 0.62+0.018  1.93:0.005  0.830.006  0.780.005  0.29+0.005 TRl
T4 Limestone B HE 12 0.69+0.005  2.06:0.042  1.5740.006  0.57+0.025  0.38=0.018 Pint
A K Limestone ks 9 0.700.018  2.23+0.025 1.26+£0.009  0.70£0.028  0.29:0.016 TRl
KA Limestone IEE N 10 0.76+0.041 2.37+0.037 1.14+0.005 0.52+0.006  0.24+0.023 It
i JK 4 Limestone FAEH 12 0.78+0.008  2.76+0.027  146+0.021  0.26x0.018  0.2320.015 TRiE
K Limestone FAR 17 0.84+0.005 3.06+0.026 1.94+0.008  0.77+0.025  0.15+0.017 It
HZ Bk Domilitic sandstone & 7 0.67£0.034  2.07:0.056  1.0240.083  0.74x0.026  0.32+0.042 TRHE
192 Btk 4 Domilitic sandstone B R 11 0.76£0.021  2.62+0.063  1.38+0.024  0.76x0.015  0.23+0.032 TR
H 2 JFii02& Domilitic sandstone FIA 14 0.83+0.008  2.93x0.050 1.46+0.040  0.81x0.016  0.17+0.015 Tl
H = JiES 4 Domilitic sandstone T 16 0.86+0.020  3.010.043 1.54£0.032  0.81x0.012  0.18+0.006 TR
H %+ Domilite 0% 14 0.8+0.005 2.92+0.047  2.05£0.047  0.80£0.032  0.19x0.008 T
124 Domilite e p HE 17 0.81:0.012  3.09:0.020  2.23%0.030  0.76x0.024  0.18+0.012 TRHE
H %+ Domilite LiEEN 13 0.88+0.020  3.24+0.041 1.560.041  0.88+0.010  0.11x0.019 T
HZ % Domilite RA 23 0.91£0.007  3.87:0.065  2.48+0.022  0.87+0.029  0.08+0.018 TRl
Hz % Domilite ks 18 0.92+0.004  4.12:0.040  3.85:0.020  0.87£0.026  0.1320.013 Pini

S: Wil Species ; D : F- 57k , Simpson ; H: B -4E 44 , Shannon-Wiener; RT; 5 £, Richness ; N : A S HE | Ecological concentration

2.5 AFEPATEREE LSRR (C) A(N) &’

B (C) RN FEAE AR RN A L i vp R 43 BB B e R 00, Hoh ¢ 2 U ik 14
JRE FZITR N WS HYI DS VR A AR R R B BRI G, 386 Won Y N & it A b 7
3 FaE T ERRIUOA I AP N S B R Z OO Y RS EOP R N S iR oA EE SR L B
WAEA A TP N S iS T H B s AR B A o s B N & iR, o R a ik, A
TR AR A B b AR FEAR N i f g, e R | 3 O BESs b MR BRI B s b A
A ThF JEEHMEN &R R THIR i B s b b, B PR N & 8w TR s, X U7 3 #
AR AR N SR R TR SRR, P C SR EA L BRA A LA RN T B B R
G RAOABE  HARMRER A A H o f Y C & iR, A s B A IR A B e A A e ERER Ot
B C &ty e AR R P D3 B A A i B RER R C SR, O B M
H, BR R C SRR, XA s Hads b Rz e C S I el R 2E % iz i a b iR
ks C S T B R X UUIE A = i b TR SRl C & THEARTE MR A, 28 Bk,
AFEE L RS N G C A, R Ak B A RTRRBH AR & N & C
2.6 MY A AT RAEE N

HIZR 7 AU AR REAPES , 25 Wb Z2 R4 BB 2 0 454 1AL 2R B 1] B B8 48 K 0 SRR KR G
F(P<0.05) , bWy R AR PE RS R0 TR B B2 5 0 35 TE A OG5 IR 4R R B P L o B 2 1 3% DA
S X UL [T B BESOA , S0 T AR RS B 5 B Pl (L 5 BE RN, S A 45 ) T L S B o A B v (LR AR S AR
SERY L T FL R SR A — 2 ) B SRR A R X A A7, I — 2 BB Y ) L 2R B 381 5 — A BB PN LR
LA 2 v ) i AL, M R SRR RR Ry s S 2 R BREE RN e SR ARSI R B (B R
MR, A1 SR T LR A 5 (Toik AR N —4) B4R, IR AL AR Z M BIA B o), FLAR B Z 18] 1Y
P SIS | U 4y b 22 R 1R RO
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Hzoa RS Bz n DY S N BB TS, A ICE TIBRE 50 ks B N &R IEME, Ao )
WA RIBE S A = B B N & R AR UM, B = H BB L A5 A i FLR B 73 A
RAE WIS N B, M7E A BCA LA A a kT FLER R AR 5 A N & ey | a] DL 25k Thi L 2
B H = a BRI N SRR BRI, = Rha R USSR B S A A Sl i C S WA A G
P, AT UL A A7 A5 A T L RLBUE S RE X R A N Y C & A —E 5,

A B8ORS 73 2R W« A0 Al A T AL B S A5 AR AR TE X AR U A 7 W b 2 RS R R, XA 1A
N C S —E R, 7R Ve RIS M | 7% 18 A A5 AL AL SRR A R AR R AR

3 e

3.0 R R A A TR A A IE I PR

AWIFERIR , A0 A AT AL BRI 4R 23 Al Ak A AR 5t 0 35 TE AT OC 15 B B 98 B30 (B 35 Tk o6
(P<0.05) , XL A A 4 54 AR SRR 35 ; R B 5 W p 2P 22 3 TEARSG S C N &
AR, 0 IR 4RO S AL SRR b S 0k 22 A 2 28 R O, S C N S i MO PR, 1K1
WU SR A R A SR A A A BRI SC R B , E[Rl— A VRT3 70
TR/ N ik 18, Py M UE AR [T R T o S84 T AL S B R A R oA AL DRI W o 2 A P i
195, S Z AR T FL R B oA K 2 3 I, Wb 2o A i o A L AR, AR A il S B ] B £ 4 A T LR
BRI AR A FLABR PRV | b DA IR IR 2 HLAM AR v, DA IM SR AR F0R 20 A 19 o A 45 R i L2
B2 () A d O, ] LARRAT S 22K 70 e 13 3R 00 , A W B AR O B e 1) A R

AR A7 A5G T LR BT S S Rt 2 AR A ™ AR RE AL, A0 W A 23 R T ) Bt i e -
Y90 (1.2172) s34/ NP2 0 (1.58) BIF— PR SRR IR T B e LA s s, H—al gkt
KA SH D Ho A A E AR, T RCE A KA = H B A5 el ek mi A
Pt , ELAS5) WA IE 1 G (1 25 A T L LB 0 2% 454, K G is il i AR e ) - R R oy A g v 4
A (AL SRR A RN AR S S5k R AR A U R B 3l T BB A s SEOLEmY R AR R R
B Bt IR] (Y S MR AR E— D WA AR 2R 1) HoE 2 R K A38 38 K R A S 80 R 5
IR AR 2R TG 1 AL B 32 S AR AR BOGTE A K o0 B BRI AR I, o R e ) B 8 4 it /N 4%
9 (1.0140) M HERR 44 (1.678) IR SRRSO T A KA R T A o on, BIARH B B A a A 4
R ALY S1 A | SRR PR A K nE i 2 R B B T A B A S5 A T A i TR
B ERK A BE I RIGE A7 AL BRI Ty R K o3 RS- I3 23 B I R 2 U 2k AR ) L e i
R AN A A 1475 20T 4R TE R WK I B TR0 ORI LR RBONE . H 2 TR B 4 255 0 TR 4R AR Az
T ZEPERIE B0 1.1037 1.655  (HA R MR H 20 T KPR Z R fs o s X iR A =
R R SR A TR JRE e o 245 2 3 P AT A0 Y, SR [ RE A e ) 7K 0 B AR o0, e i 2 A9 3 Tl PR K 73 8
BABT UK, AR ER AT I AL, 285 DL LT, A = a TR A M il L2 M R B A I R
SRy, A B A R A K e 22 RO e . 27 BRI TR £ B AR 5 b e iR 2 by )
I 23 (0] RS A1, WA B R IR BE AN TR] , Hoh AR SRR AR AN AS [R] AT = 20n] (AR A O RE D A
[5] , AL 2 AR A0 AN T 0 2 [ PO o 100 SR SRR 7 80385 17 SR s, A BIF 5 S/ A ) B T 5 A A 22 ) 19 2% P 26
IRz A B AR R TS 225 ] 0 28 AN 438 B8 A I A Jo A 35 2 18] R 45 AR 1 1 5 TR A o A e 14 3k
BEH A 22 1 IE N
3.2 =HARE S NS EE R f 0 B ARG P Y T AT T S

OB AERUR — Rl oI LA 2F 5 B R 40 T 86 A AR AE R L] 52 24 R 3 A SR B4R A 0 T A B0 7
Hausdorf( 1919) £ 11, J5 5 Mandelbrot 43 AR I B 43 T8 JUART 2% 240 i phy RSP g -1 0 Sl 76 11 P F Ji 43
RS R T 5 A 2w e e 2B, AW AR BT B ZE A A b X R = A v
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OSSR LRI T AT ST A SR S R ARG X TR A ARG F T 43 A R AE A 9 45 e AR
— 35, BN AT AR RO S5 1 TR 537 BB AR R/ INGS A4 T 0T R 8, AT AR ISR 8 SR ml & TR B A5
i Mandelbrot T 1983 4E7E( F AR ALY — B4 H | 5 H plot—nick 255 AU 20 o8 b, E2H TR A8
PRI STARS Jry B AF 28X G2 )28 [B) A AR REAE ) 24 AL R T 3 sh v e ) SO AR FR A Jm oy, S 33k )
7 FH 3 T R %) SREA SR b, B AR R R IR AT X G A ) A A Y SR AR B HORE . ABIE SR N T
GBI A SR LA B o A SR A B O B WP G SR SR A — 3, B[R] B B R, FLEA PR o A B R 4
Ji) st 85 ) | LR 43 A 8 A3, R BRI R 5 SR 45l vl 5 AU Z AL T (1 B AR TR ) A A R L 4 B
HREHLE , X LR AR 00 E K, BTN £33 RQD ¥ CSIR ¥ AR B vk 25 Wb A &8+ i k47 52 1
BB A SR , X ST AR ARME X A AR A6 A T FL 2L B AR L IE A i AT, AR A R SR R I, A S A T
FLZLRR LA BA S A8 AR, 00 HH &5 F4) TR iR £ T A3 0 207 | 43T i 5 i e e A A vl LAV T %) S 5 f1
A LB A RRAE . RIS N TR A A LSS E A 82 I SR 5], nl 175k,
o RS 5 LE R,

25 [ A3 LR A5 1 R Y (Bill Hiller) T 1970 AR M, 20K 25 1) 4544 1 PRI 854 DU, I Tt ss
[i4] 5 2 ] 2Z (B ) 06 AR, R B A0S W] rh i BN ST R A AR VRS — Aol iFA 728 [ WL SRS TR X —
25 (A] RS A T P HIE S, 2 Al Ak b iy« Sk vl DU B 2 18] K25 a) 25 R i i o R 1, A ek
Hose” A 2t d6 25 M 25 LUG o] LUR R AR TR T Eis 58, AR T 7 ik i A7
ORGP ME ST 0 R 5 B 5 MBS SR WIT A vk R R sy, 6 7 R WP 44K
SaA T w A FEHIE R B AR UL A 18] A 75 RR IS AR 4 148 /R A A FL B A S5 4 R AE 1T L
AT LR 5 BRI A 45 A — 2, UL 2 () R 7 A A S5 R L2 BRI 48 R 8 A AR U1
AT, N A3 B R s ) A ik T LB fIn B 0 1) S5z B BT R A 45 ) T L 4B s (R S S5 M RRAIE , #E 1 L
HAF A s A AR BEARIE , A 5 AR B G R AT B Bl . AR e O E PTG RO T 5 5 A 45
A B TR B TR Y v A 1) T SRk 8 v o o 1 0000 2 Ay 7 SR 3 22 () /) 3 o Al o T 2
IR TR Z A Fe T AR T 2, T AT A3 () A i v] R T 52 A S5 A T AT SR RIK L e B
AT TR v R A A B A L TR A ), B ORI R S S R S ARk A TR B 2
SR B IETZ 5 TN, FH 9 T A7 B = 5 4 R 3 I FH 40
3.3 SRRSO AR A A T S S AR A R

AN AOBIFSE B BB XA A RS T R — B R A K A e A A o, n 3 e K ar et |
A VE S S A A o R X S B R A A T = 4 S (R T AN [ 43 R BRBE T B %6 ORI AT 5
B F B XTVE IR A AT TS, WSR2 5 TS (TR B L 5 A TS — 2 IR 285 R R AE 0 | DA B A A 2
FIFE TR LR DY S DL e b A VR IR 75 55, AT AR TRl b 88 RS 00 A K L
A R AR B TRERRIE T B K 2 S5 R T AL L BROE S RRIE S 2B R BUAR 2 & SR a0 2, s
iR O S5 T FL B R AR AL T e SR I A A7 25 (8], 25 A0 5 A T FL 2 B 2 [ S S5 A A LA e %
PE | R0 A 4540 T FL LB 2 [ S 4504 HA S NP Y 2 e Bl N A B A KA A TR S 450, i
JC I3 I AR 2 1 L 3 A K A T BROAR ST A A 5 T L2 B R A 2 B A s 30 Re DX A A K i
P X R R R A B A A TR S S5 M g i HA A, ARSI R T R A
LTS EE R A TE B, T R SR X O[] 5 A T S 45 M R KA AT R , DL T S 5 M S K S R
Az B 25 45 50 M FUER B0 W6 R T SIS0 R e ik 52 B o S ) it R 0 (A A e 3 iy 512
B, PR AT T 05 s A 5 A T FL 2B 2 (B A 254 S AR 0 B SC R S A B2

4 Zig
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g, FCrf R BB S A IR AR s R AR SR bR 2 R UM OC , S Rl 2R M 2 3 E AR O s A I 4 8K 5 2 A) )
AR AR S 0 A OC SR Z RV 2 0 N OG s T R B4R B S Y C N & A OGRS, A 4
PR A Z5 A RRAE = B X R D VR S5 R S R 5, T X R AR N F2 40 0 R S g A/, ANRA T, A K

A SRR TH R B B S B K (1.1301—1.2349) | H =4 JE T (1.0594—1.1121) | H = b 4 fe /N (1.0052—
1.0209) ; 1 2 BT A A G5 H0 T FL 2B 73 TR AR 20 R (1.67—1.69) (= JE 1 (1.65—1.66) A1 KA
/N(1.49—1.66) ; 1= BT A A A5 F T FL AL G BE A K (1.289—1.403) | = 45 J5 11 (0.827—0.907 ) A1 K
i/ (0.659—0.680) ; FE il {5 BE A 5 40 I A B E0a AR ; = L Y Rh Z R T8 50U B I LR
N.C &R ES AR AR A KGR, YR 2B 0 . A =6 (2.92—4.12) \ A =R
(2.07—3.01) A KA (1.70—3.06) ; [RIBREE 0T AE R 25 (R : AE8 hn K/ NE G LT, A A a5 F T fL 2
BRI AR S5 4 400 1 SR AR B R B Jo i v, Bl A 2 P 2 B AR
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