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Abstract: Karst plant populations play an important role in the ecological system and provide unique capa-
bilities in the process of vegetation restoration. Research on the relationships between environmental fac-
tors and plant populations has an important guiding significance to ecological management of karst plants.

To determine the influences of environmental factors on the population of Alchornea davidii, and clarify
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the adaptation mechanisms of its population to the karst habitats, this study addressed the relationships
between A. davidii population characteristics and environmental factors by investigating and analyzing
population characteristics and topography., soil, biology. disturbance and other total 17 environmental fac-
tors. Principal component analysis (PCA) and factors weight were used to elucidate the degree of importance of
different environmental factors. Correlation analysis and regression analysis further revealed the relationships
between population characteristics and environmental factors. The results showed that: (1) Human dis-
turbance was the most important factor that impacted the survival and development of A. davidii popula-
tion. Mild interference was beneficial to the development of the population through promoting the restora-
tion and regeneration of the population. (2) There was a significant negative correlation between the Shan-
non-Wiener index of the shrub layer and the population dynamic index, and population density. (3) Harsh
topographical factors such as steep slope, slope aspect, relative rock exposure, and others were beneficial
for regeneration of A. davidii populations by limiting the distribution of other plant species with environ-
mental stress in terms of light, temperature and moisture. The present study indicated that the population
of A. davidii had a unique adaptation mechanism to the special harsh karst habitats. The population could
resist to external interference with strong regeneration ability, also had a strong adaptability to the com-
plex and heterogeneous karst terrain. Therefore, A. davidii is suitable plant for initial stage of vegetation
restoration in karst areas.
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WL AR RN E IR E S RGN B, AP RS R RENE . PR Z R B kK 3R
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FE L FPRERS G . FREF SIS TE A, R 5 EEIRIE R T OC R, 18 7 L RFE R X s 1T R A B Y 58 B AL
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it hy 3. R8O A WA Y LU M B R L b R 1950 4E LAY, WF 5 XA w3 5 LI ARG AR AR
E. 1950 FE LU, ARMRE R B, B TR e, WF 58 IX A A R T AR ik £ AR 2K A2 A s 37
R B s . H R, WF Y X P9 3 EAE W2 DA K AT Nandina domestica . ‘K Pyracantha fortuneana .
WK Rhus chinensis . T Miscanthus sinensis 55 AR R AR BRI, IWRATEX N 2, BHZ
OIAT TN TG B TR AR BT b S U A TR IR T A I A

1.2 WHRFE

L.2.1 HRXERAMFHAE TG ®

VEFRINTI . oA A BRER L A A B Ll e . Ll a) v gt 4 b AR B, b ol T B8 AT 3H A
WA mA A RRER A, A O R ER R, MR SRS A A RER RS, A0 RER SRR, b
PRI A g, AL T AHAR bR Rl s b, BT W s, AR A BEBCE 10 D 5 m X5 m AL
T S 40 NRETT ICSEFETT R REAR ISR R SRR B L R R IR,

XF L BRAF AT R AR R, 0 s AR, e B T L BRAR DAARE TS 30 B Ay A B i o 0 1 L B — Bk LR
FRRG AR (s y) . GETHEERE DT N ILRRFF A0, TR 3 5 L 36 B2, AR AR B H A T KA P
e W M 140 v B 3 A AR AR AR A R AR AR 37 AR Co ) B LR R 43 5 AN KNSR, I LK
SR WL BRFT AR A S G . 90 1, v<<40 cm, NAIIRBIB G B9 2, 40 em<<v<<60 cm FIHEZL 3, 60 cm<<
v<<80 cm, MHIEBT B B 4, 80 em<Tv<<100 cm FIEZL 5, v=>100 cm., N EREH B, 45 &R HX] 05
VHRE DT R BET B0 9 . SRR S AR A

MR SCHR 13 144 J7 9 LLURRFT I BE 4 B Rl 40 Ry 1~ 5 3k 5 AN ARG, S5 B 48 Gl AR 3 e A Ak 1 2R K R
S s BABRAEAC L ANBEEUN A A L NS AR A ORI TR B B AR A B IR DA e KA R AR K
B BT
1.2.2 AT AED *®

XF A AR DT RS I T AT IR A AR HOE L A T AR Rk 4 2R 17 AT

MBI 7 MO M, B0 Behn, S, A A R AR, B RE A WA A O S, BN T 5 IR
{624 1, 5°~10"CAEDMRIE N 2, 10"~ 15" CATDMRIAN 3, 15°~20° AT RNy 4, 20°~ 25" O &) R {H
N5, 25°~30°CREDMRIE N 6, ik 30°MR{E K 75 e RBMAE Dy 1, PEMRAESY 2, JESIRAE D 3, &KL
Y s AR FE B WA A 4, BEIRAE ) 5. PEALSE kv R R O 611 BAi ool byt R Rkl 4 2% A A
# P H A ot

AR T AR T 4 e 5 B T B A A T IR FR L JF & AR B, R FH R G B i
PEHY AT A, W )RRy 1 BRI 67 m, (NIRRT 1 B B IE B 28 m, (R A HRER L A AR Y 1
PERGIE RS 8 m, SA AMEE LS AR 1 FE R 7 m, U8 K R DR 2 6] Ll ) e b FRREAE 5 1 Al Rk
FERDEE B TARARXE Sy 1, IDTHAETS 1 67 m/28 m=2.39, A AMEE LB AESHTT 1 67 m/8 m=
8.38, A AP L AR 12 67 m/7 m=09.57. AN KT W, IGH ., PR =25 0 AR (4K i
20 AT IR 7/ RS R AP B A w7/ 93 1 DO R (N D NS ¥ L N B 9

AT IC AR N &L S, RS DR A KRJE R Shannon-Wiener £ 4 1 1
#. Simpson L #EFEEL . Pielou ¥25) EHE 4L

TN T AR RETT NBEALBCE 3 DI SRR 0~20 em £JR A LHERE AL . JFR R L )
FEA AR I R IR A el Mg 2, KT Jm AT B3k o . BP AR AR SR 1Q150 354 pH i1 (1Q
Scientific Instruments, Inc. , San Diego, CA, USA)IME 3 pH {i; RAAM TENE HIESKE; H1E
A HLFL(Organic matter, OM) % K H 58 B2 E AN #43k ; 1884 R (Total nitrogen, TN) & R L&
ST A RS CHINS-O) A 5 FH gt 7 18032 I 2 + Sl 28 (Allkali-hydrolyzabale nitrogen, AN &t; £
i 4 8% (Total phosphorus, TP) ., MR (Available phosphorus, AP) & & % F 486 b1 b 4k 2 s 4 4P
(Total potassium, TK) ., A (Available potassium, AK) % IR F WG U0 E .

1.2.3 ##FEHH
% A F 553 B (Principal component analysis, PCA) ¥:XF 40 NFEEJT N 17 A>3 85 R 7 #E 47 [ 48 4>
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BF O SR R 0 L RR AT b TR A Y R BRI IR T, 6T L JRR AT AR R AE RN 35 BR8N T #E 4T Pearson A
KT IR BEAH O = 0 B HEAT IR0 43 . SR a0 B o A DG 40 A R [ 05 43 B 4 A SPSS 19. 0 S8,
YEE i F§ Origin 19. 0 58 i%.

2 H#RE5HMH

2.1 WL BRAT B R AE R 3485 B F 4 E

S Ta] A= 35 R L JRR T R 5 B AR ALK (3R 1) A [ AR 85 v 2% A T [ 22 S B0/, e 0 R R L AR B
Hh R R RSCHE fRe K LU TOU AR S5 v Pl AR R e D, Rl R R R R i S AR R AR A U AR L A5 AR BT Bl
FEAETEE 22 A, ERESRIE N 3,4 590, RUTILRAT M fE 45 A b 2 LR SR A Dy . FR P 290
AL FETT I BUA e RAB /D T 4 RIS LEBE T LLORAT M I R Bl DL le | bl o 3. %
A BRI A BN R e A R R L AR 5T PR RSP B G D 1.7 R L. 0 /N L TR L R] 3 A S5 Rl
e RIS IR 22 DL G O 3, FREEAL T e B B, b e 4F % 45 44 3 548 B7e 25 LR S Al e h oA R
257 . FLrb s e BRR R L SR A AR 40 R LS R B s B L OO L i) 3 e A 2 B A 11 Y
KAET). A EBEPREE N T HAT B 22 3 (3R 20 S8 70 S e 1 Wi 39 A 15 1) S oM A o

R 14 AT L ARATF B

R Ll TR AR B IE A BB L B A B [SEEREE: ¥ IS E: L ] 3 i A= 5%
7530 N © & N G T3y N © % N G5 73y NI & N G5 753y N © % N G5
R/ bk 94.0 54.0 78.0a 116 81.0 98.0b 179 120 148c¢ 126 59.0 97.0b
R/ (B e m ) 3.76  2.16 3.14a 4.64 3.24 3.84b 7.16  4.80 6.05¢  4.88 2.36 3.91b
W/ % 53.4  20.5 40.6a 69.1 42.1 53.5b 75.2  60.3 69.5¢  62.3 19.2 49.8a
EREIE 4.0 3.0 3.8a 4.0 3.0  3.8a 4.0 3.0 3.7a 4.0 3.0  3.6a
% 3.0 2.0 2.2a 2.0 1.0 1.7b 1.0 1.0 1.0c 3.0 2.0 2.4a
SRR Y 5.18  1.25 3.43a 25.2 12.7 12.3b 35.4  18.3  21.4c 5.98 1.25 3.34a

T AR5 BRI 22 52 B AT e 122 38 L (p<<0. 05).
x2 TEMBEREREERFRIT(EHEIRER)

A2
2% S — — — —

1L T A= B A AR R L A B a0 R BRI A B8 L) v A B

T HEF K/ % 260. 36a 4140. 32b 2940. 31a 2540. 26a
+ 3% pH {H 6.98+0. 23a 7.0240.042b 7.3840.032c 7.0340.054b

AT/ % 2140.003a 22+0. 004a 2140. 006b 1340. 018a
LR/ (g kg D 0.34+0.015a 0.35+0. 008a 0.52+0.018b 0.25%+0.007c
T/ (g kg D) 7.99+0. 626a 11.34+0.252b 11.45+0.531b 11.7040.412b
T HEe/ (g kgD 0.34+0.056a 0.56+0.050b 1. 2540. 060¢ 0.78+0.072d

+ A A/ (mg » kg™ D)
T AR A/ (mg - kg D)
TR/ (mg + kg )

R /R

Bl
s /R
HARGE R/ %
N R

A JZ Shannon-Wiener 2 H1E35 %k

HEKJZ Pielou ¥ 5] 84
FER )2 Simpson #4445 %1

57.84+5. 141a
74.32=+1.89%4a
3.39+0.677a
1.2040. 133a

w

E
47.40+1.213a
5.50+0. 224a
2.68+0.072a
1.0240. 036a
0.76£0.015a

48.61+3.490a
73.65+0.892a
2.84+0.253a
3.404-0. 163b
e
*
60. 90+47. 36b
15.504=0. 543b
1.924-0.047b
0.9040.023b
0.62=£0.015b

48.8942.163a
80. 69+ 1. 258b
2.44+0.171a
4.40+0. 163c

[}

H
74.0042.534c¢
27.40=£0. 605¢
1.2040. 114c
0.61+0. 044c
0.39%£0.036¢

36.16£2.038b
64.25+0. 756c
2.45%0.779a
1.20£0. 133a

R

i
9.70£7.79d
2.40+0.163d
3.1740.061d
1.134+0. 050d
0.85+0.009d

T A BRI 22 52 B AT 5E 722 38 L (p<<0. 05).
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2.2 \WHRHMBEREEFHERSD D H

FREE R T 1.0 M ERSA 34, J5 22 Bt stk R85 80 %, RIUIHT 3 A UL 48 T 4a K 4 3 853
fEE. Hop, 81 FmR 05tk R A 47.921%, # K2 Shannon-Wiener Z FE P58 (—0.974) , A2
Simpson L EEHE H(— 0. 945) . #E K JZ Pielou ¥ 57 FHH(—0.909) . TH K (0.957) . 3 fF B 7
(0.904) . FIEAE A0, 873), THER# A (0. 795) . A AMEERRIE 0. 762 W A KRR, # 1 FW
SEGATAEYHEZE . A THRMIE HZ SR Em, LA T REBERTFMEL. 562 RN 25
kA 20. 069 % » B4 (0. 816) A+ 440 & & (0. 79D Tl K. 45 3 FRUAT T Z TR N 12.010%, EE
AL T 3 KRR ) AR TR B (R 3.

3 REEFHERSHTER

WEE R+ S
1 2 3
T EKE 0. 307 —0.096 0.767
+ e ML 0.742 —0.560 0. 085
+ 3 pH {H 0. 408 0. 662 0.207
TIELA 0.873 —0.062 —0. 301
+ 1 44 0.211 0.791 0. 104
T A 0. 504 0. 688 —0.318
T R B 0.226 —0. 656 —0.065
+ AR R 0. 795 —0. 255 —0. 285
+ R R —0.053 —0. 362 0. 356
Wi/ SE R 0. 904 0. 231 0. 088
B 1] 0. 682 0. 096 0.612
s/ 5% —0.377 0. 816 0. 266
AR 0. 762 —0.382 0.363
ARk 0. 957 0.156 —0.058
#E A JZ Shannon-Wiener £ #% P $5 5t —0.974 —0.043 0.028
WK 2 Pielou ¥95) BEHE %K —0.909 —0.070 0.198
HEAJZ Simpso 1 #5875 %k —0.945 —0.124 0. 140
FRAEAE 8. 147 3.412 1. 701
7 2 BT/ % 47.921 20. 069 12.010
ST/ % 47.921 67. 990 80. 000

XF e 3 T3 A A B A R AT OB B A B S A R R (R ). Horh, £ BREE T AL
HETHEF i TEm D ERHREE & F T 28 5B Z BURRT, |53 4 B85 X 19 DTk %
W (R ).

T4 FEBGT AP IR, 17 FOAREREF P, A THREF(W=0.17), # AKJZ Shannon-Wiener Z 48
B(W=0.17) . Pielou 850 (W =0. 15) Fl Simpson L #EFE (W =0. 16)3 NAEWH F, B EE (W =0. 18)
P (W=0. 1D MEABRBEEW=0.1D3 MHIERF, UL HELRAW=0.12), HELPHEW=0.13),
T A (W =0.13)F1 -4 pH HW=0. 16)4 > H 5 73 H A 5K @ 0 Tk R, RUX AT 7 &5
I 7E o L 6 A o SN o < B 2 o R € VA0 G 8 7 B e 20 0 i
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R4 3INERSTHBERNERFERFREHKE

e — 1 £ﬁk%#§1ﬁrﬁjg %
TS K 0.10 0.11 —0. 05 0.59
T IEH PRI 0.07 0.26 —0. 30 0.07
+ 3 pHH 0.16 0.14 0. 36 0.16
THEAEAR 0.12 0.31 —0.03 —0.23
T B 0.13 0. 07 0.43 0.08
1 1 2k 0.13 0.18 0.37 —0.24
T A R 0. 04 0.08 —0. 36 —0.05
- A A 0.08 0.28 —0.14 —0.22
+ R 0.02 —0.02 —0. 20 0.27
B/ SE R 0.18 0. 32 0.13 0. 07
Ik 5] 0.17 0.24 0.05 0.47
e or /S5 R 0.05 —0.13 0. 44 0. 20
0 BER R 0.11 0. 27 —0.21 0.28
NH T3 0.17 0. 34 0.08 —0.04
# A JZ Shannon-Wiener £ #% P 45 51 0.17 —0. 34 —0.02 0.02
TR JZ Pielou 5] B 48 51 0.15 —0.32 —0. 04 0.15
HEARJZ Simpson #4855 0.16 —0.33 —0.07 0.11

2.3 IR HMBESESEIERRERFHHEXESR

XPOfi e 7 A EEARE R, W 3 N HIB AN (R S A AR 1N EER (L
¥ pH ). 2 MEWE T #EARJZE Shannon-Wiener ZFEVEFE AL, Simpson LA E R EFOMA N TILETEH
FE O APRE AR AR CFPRE 55 52 FRRERE L . PR g0 SERFHE . FhAE Sl 98 8O HEAT AR OCHE B, 25 2R3 HT . 1Lk
FERbEF % 2 SR OB B . 3 pH . AH T 72 B3 EA G, A8 T PR Ll BRAT A 25 12 R )
R R #EAZ Shannon-Wiener Z2 FEPEFE EUM Simpson 5 353 75 505 i R 2 5 22 1B & M oG, R
A BE YT AR L RRAT R R RN, FPREEERE RS 7 D R 1T W A DG, R e 4R
543 pH A MBS Sem . AAREE R LA T E B EAAMG, 53 AK)ZE Shannon-Wiener £
FEVEFEHOR Simpson fL 3R 5 805 3 E ARG, R B ILURRATFORE vh = i 90 22 0 BRAE W b 2 PR PR 5 v ) A 5
H. 7 B E LI - SRR AR IR S5 S AR B W R ARG HE, b g pH (. OB SR S, A
AHREE RN TR B 0 2 IEAH G, 5 ¥ R)Z Shannon-Wiener 2 #4820 F1 Simpson L 3B 45
B E ARG, NN TSR AL TR RERG S, MR YD 2R, AR K HBN (R 5).

x5 URAMBESTSHFIENERTHEXERY

e g I EREE i W 2% AR

+ 5 pH H 0.607" " —0.096 0.573"" —0.465"" 0.523""

g 0.644" " —0.164 0.590" " —0.707"" 0.850" "

i ) 0.271 0.132 0.393 * —0.477"" 0.798" "

AR 0. 280 0.179 0.329 —0.365 * 0.699" "

YNl R 0.744"" —0.109 0.631°" —0.678"" 0.863""

#AJZ Shannon-Wiener ZREMEFEEL —0.630"" 0. 093 —0.571"" 0.678" " —0.831""
HEAJZ Simpson B 45 54 —0.648" " 0. 140 —0.580" " 0.647°°  —0.782""

T x o FRTE p<I WK CUID B B FEM K x RIRTE p<5 Vo KF UMD 3 AR G,
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2.4 LIBFAMBERESEERERFREESHT

NN TARMPEARIZ Shannon-Wiener Z P8 KA I T~ LFRAT R 56 B2 bz 3l 25 48 %10] 3 38 90 1 42
G B A5G 2R (8T 1. B A T Puam G I (L JRAT b e o 58 R A 3 S 4R B B 2 T s HER R
YRl R w LLRRAT R 2 B RGPl e 3 S B R B R B g (& D,

40r

71 R=0.491" . R=0.7447
35t .
6t . 30k
£ 2 oot
e
£ 57 ¥
R = 20r
o} Ul
B4l st
B
He 10 -
3 L
5 -
2F L oF
0 5 10 15 20 25 30 0 5 10 15 20 25 30
ARTFIEE ARTFIEE
R=0.386™ 0r  p—o.688"
TF L] L]
35k .
| ]
6F [] [ I [ ] 301
NE. i ;].K:?EI 25F
Sy L 201
= z
R4 (3 L
i AR E
[;il=3 L
- 10
5 -
2 L[] - [ ] 0
1 1 1 1 1 1 1 1 1 1 1 1
0.5 10 15 20 25 30 35 05 10 15 20 25 30 35
EREM SRS EREM SRS

1 FERERFEMBFHMEEMLZERT

3 WieR&®R

3.1 ZmLRTFMBEFTENEEREREF

AN TR) 6 07 4 A B v LU RR AT R AR AR 199 22 S 2 ol DX 0B 5 70 S R0 A b A 23 N R ) 22 S 3 () A P Y 46
R WURRFF R A RORR S e b 2 B 205 T R 8 N R By . AP 5E 28, AT, ARYMZ
FEPE L ST (BERE | Bi1m) o A BR B A B ) 45 DR 3202 52 W) LLJRR A Ml B A I A 0 A ) £ BRI 1. LATE Y
WS R B T D 32 360 B 85 2 AR 0/ 22 AR AR Oy W B L O T (2 HE AC A A 0 R R B L X S ARSI
BEREML, R —E R M Ay TP LLRRFFRRAE AR 1A RIS, 3 2 A R AN S A AT O A E T LR
R0 A TR HL e iR B R S 19 N T CAIT IR 9 DX A A T AR At Al AR I el v 5 00 3 4 M T b
HARTUHTAE S LR, R BRI FIRE A . A TG . RRAT RIS il 17 3 B 552 A R A 00 XU S8 s
PREATF A T REE. B2, X T — 28 i 2R i 359 i AR vE TR AR A FIE . INZR ISV 2 Abies chensiensis Tl
BE. B KR Quercus variabilis FhEEF = T B2 25 Sladenia celastrifolia FhEE, BRI A N T I0 S/ FhE %L
R, R R ORI R SR A BT 0035 R AR AN TR] L RR AR R A I e T
B R WA AR 2 25 Y W TR AR B v AR LUOR B L R RS A T R RO n gl A R L AR HE TR K RE.
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W 1) K B AR X R A KRR AL B Y RS R B, A2 Shannon-Wiener £ # 14
B, Simpson YL B AE RO Pielou 2] BEAEBOB R - WU LLFRAT A0 B A 8 52 21 B0 BRI B 3 22 o
Fob = T A A 05 LLRRAT o T Mk P S e T 7 R, PR R T LLORRAT AR Y K L A, MR M A AT LA
gt R R R L KO PR T R R, DA TR 0 A K R 3 A 7 A TR R L A B S TR R
HAPREE R AR A R R T A R 0 A A SR A A M A T b X R AR A £ R
TR AT ACIRET AR )R v AL B R R AR ELREAE A AR . A B T k. (L RRAT
FFEFT LAAE X S P i, W PR AL B — O BRI TR AR S, R AR B T AR B W AR BE T . AT A 25 1 A BT
AR AR IR R SRR, A L TE MO AR BR ) 1 A R B A A B0 T LLORRAT R RE AR I S5 R R, x4k
EELEEE 7 5= G

AT KB N9 TP $BE . L pH AT LLRRFT Ff fi 2 38 0 i 12 22 1) 2l 38 IR ARG, 1 AN+
PO 1 3 0 Ly JRRAT 9 i A SR 0 Al R % 5 MR 9 52 A5 DR 3 e IR ) Al A A X L JRR AT o A %
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