541 B 5 W) S & E2 i Vol. 41,No. 5
2021 43 f ACTA ECOLOGICA SINICA Mar. ,2021

DOI: 10. 5846/ stxb201904020635

P R, 530, VP, WRTLT, SRR, XINE. WA L TOU DX B A AR AR R R AR M I DGR, AR AR %41, 2021 ,41(5) £ 1868-1877.
Jiang Y L, Meng T, Xu W B, Tan W N, Zhang Q, Liu Y. Community characteristics of endangered Gymnosperms and their topographic relationships in a
karst mountaintop region. Acta Ecologica Sinica,2021,41(5) .1868-1877.

W Hr 4 LLI 0T (X35 0 fE AR AR WD B TR A AE A HM 2 R BX

Fap', 2 A, HFAR, RET, Rk &, m
L 7P AR X E R E B T IS BT PR T R T SR E AR SR TS, FEAK 541006
2 TTPUARIS EZR Y AR XA H LG, R 547199

R E UG AR AR SR PR A3 A0 T A B 45 A0 L T X3, 52 A3 A9 e P R s B il (0 H AT ER XK IX A 5 Y
WFFTE D R E AR il B = HE SR SEATE W i L T X S A Y WA R R VR A T TR T T R TR AR Y
(E)AE S S H I S, S5 SRR RIS A MY 73 Al B T 39 B 58 JE BRI BT R A 3,67 .
3 il 523 Bl SR AR AL M R AR A AL £ 64 1% HIRLFN 81. 0% ()8 & A 1 ANFh, ST M4 56 R A8 50U NRI) Fif ik
KRIGEL(NTL) FBUH BEALAS 7, MAEL B IR NTI 43 5I7E 5. 66 4. 75.6. 51 m RUE N EA SR FL 25 B AH e | 25 (8] 14 42
PEARXT 522 ; Shannon ZBEMEFEEL  Simpson ZFEPEFR AL Pielou Y12 BEFS S BIFE 71.01.71. 01 (42, 44 m JUBE Py ELA SR B A 23 1)
AHOCHE , 25 RIS PR AR B0, BT AR T 2 0 8 TR DG DG 2R 5 W A A P o ik T R g e B 2 0 38 TR A G DG 2R s NI
SRR A B ARG R, S B M R B E AR KR, LRGSR T R e A i R AR A
HA—ERHESEL,

KGR TR WS RE ) s BT AL MU 5 % RS54

Community characteristics of endangered Gymnosperms and their topographic

relationships in a karst mountaintop region
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Abstract: Most rare and endangered Gymnosperms in karst regions are restricted to mountaintop habitats with inferior
conditions and require urgent protection. However, in the literature there is a lack of information about the plant community
structure of biotic communities in these ecosystems, which could be used to inform conservation efforts. Here a plant
community typical of endangered Gymnosperms in the Mulun karst forest was selected for investigating plant community
structure and microtopography. Spatial variability of plant community characteristics was studied using geo-statistical
techniques, and the correlations between community characteristics and topographic factors were analysed. The results
indicated a complex community structure of 73 species belonging to 39 families and 58 genera, with 3, 67, and 3 species
representing Gymnosperms, Dicotyledons, and Monocotyledons, respectively. Dominant families were Fagaceae, Rosaceae
and Lauraceae, containing more than five species each. About 64. 1% of all families and 81. 0% of all genera were
represented by only one species. Focussing on Dicotyledoneae, the net relatedness index (NRI) and nearest taxon index

(NTI) of this class indicated a random phylogenetic community structure. The individual number, total basal area of all
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species (BA) and the NTI had strong spatial correlations, at 5. 66 m, 4.75 m, and 6. 51 m, respectively, showing
relatively small ranges of spatial continuity. Shannon’s diversity index, Simpson’s diversity index, and Pielou’s evenness
index had strong spatial correlations, at 71.01 m, 71.01 m, and 42.44 m, respectively, showing relatively large ranges of
spatial continuity. There were significantly positive correlations between BA and convexity, and between relative basal area
of endangered Gymnosperms and slope degree. NTI showed a extremely significant positive correlation with relative
elevation, and significantly negative correlations with both slope aspect and slope degree. These results provide useful

information for conservation and restoration efforts for endangered Gymnosperm species in karst regions.

Key Words: karst forest; endangered plant; Gymnosperm; topography; phylogenetic structure
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Fig.1 Sketch for individual distributions of endangered Gymnosperms and sampling plots
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K (0. 441) Hb, HA A8 PR BB RILLA BE 858 25 (0. 736—0. 986 ) , 156 W 78 S5 pR B RS A 70 S 44 b RE AR -l
SRRV AR R 25 [a) AR A
R BESERREA MG

Table 1 Descriptive statistics of indices for community characteristics

. P e TifE 2 RS K-S 1555
B A VN T S Wi g K s
. . . .. Standard . Coefficient of K-S test
Community characteristic Maximum Minimum Mean o Skewness Kurtosis L.
deviation variation/ % (P value)
AMAH Individual number 271 152 221.50 37.16 -0.49 -0.52 16.8 0.930
ML Total basal area of all species 5445 cm® 3890 ecm® 4526 cm? 452.03 0.29 0.02 10.0 0.773
Wi BT R AR R
Relative basal area of endangered 50.19% 3.12% 24.35% 0.12 0.10 1.35 50.5 0.834
Gymnosperms
L B AR O B AR
Relative basal area of Xanthocyparis 28.89% 0.51% 15.76% 0.12 -0.31 -2.11 71.3 0.419
vietnamensis
A HE N L T /L{
flﬁ?‘i%ﬁﬁ*ﬁ ki . . 30. 12% 0.00% 7.13% 0.11 1.26 0.16 155.6 0.043
Relative basal area of Pinus kwangtungensis
[ir} - I3 oy -1 X‘ /l‘l
Ei%ﬁ}mﬁ I ) . 4.80% 0.00% 1.46% 0.02 1.49 1.16 106. 8 0.085
Relative basal area of Calocedrus rupestris
YFhE & L Species richness 44 33 39.75 3.31 -1.17 0.70 8.3 0.546
FrAe ZREMEAR A Shannon's diversity index 3.36 2.63 3.23 0.20 -2.75 8.13 6.2 0.184
WAL FEPEFEEL Simpson's diversity index 0.96 0.84 0.94 0.03 -3.24 10.80 3.4 0.080
5 FEFEHL Pielou’s evenness index 0.91 0.71 0.87 0.06 -2.75 8.13 6.4 0.184
M- MAE PG 245 %
W PIPRAIECRIL 1.86 -2.23 1.04 119 -2.23 5.32 114.5 0.266
Net relatedness index of Dicotyledon
R BT 2 R
KT I ORI A A 0.93 -2.17 -0.31 0.84 -0.94 1.04 -268. 1 0.883

Nearest taxon index of Dicotyledon

2 BEBELERAMENENESY

Table 2 Fitted model types and parameters for semivariograms of community characteristics

TR FFIE eS| Yesxfl RAH Y 7L A WEE
Community characteristic Model Nugget (Cy) Sill (Cy+Cy) Cy/ (Cy+Cy) Range /m R?
AMARL Individual number e A 1 1388 0.001 5.66 0.441
ML Total basal area of all species [ ] 100 263300 0. 000 4.75 0.795
WG B R AR X 2 T A
Relative basal area of endangered TR 0.1 210.7 0.000 8.23 0.736
Gymnosperms
T B AR ST AR
Relative basal area of Xanthocyparis = e 14.8 231.4 0.064 11.86 0.986
vietnamensis
SER T EF AR o
LA AL . R 1 220 0.005 16.78 0.912
Relative basal area of Pinus kwangtungensis
A AT S AR S
aigmﬁ Ik . T A 0.01 3.6l 0.003 14.15 0.865
Relative basal area of Calocedrus rupestris
YIFh = EBE Species richness e | 1.3 18.6 0.070 16.69 0.786
TR ZAEVESE L Shannon's diversity index e T 0.001 0. 660 0.002 71.01 0.842
FWARZREVEFR S Simpson's diversity index TR 0.00001 0.01745 0.001 71.01 0.849
AT REFEHL Pielou’s evenness index [ 0.00001 0. 02002 0.000 42.44 0.823
R R TR Y .
ACFTHRIRRRIER ! 0.01 4.03 0.002 28.49 0.966
Net relatedness index of Dicotyledon
It il K R 15 % g
AT BRI R N T A 0.001 0.51 0.002 6.51 0.755

Nearest taxon index of Dicotyledon
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% 19 By PR R RN BT (R S | AN TR R A B 4 (RN 35 15 (8 22 S 8K 5 78 [R) R SR AIE 4 AR o A 4 1 1) 4
F% RBA, \RBA,Fll RBA, " Bt & H AL S (E L) RBA, oK, RBA, i/, BHRFR B S REE/NT 25% , B E
TIH A A 4 2 T A O

AMABOR S FE TRV 43 A 5,66 m Al 4. 75 m A ST A A ARy 8. 23—16. 78 m, UL RBA;,
/N, RBA, B K ZREMEFR BN AR RE R 16.69—71.01 m, DA Shannon ZAEPEFE R Simpson Z2HEPEFE Bl K,
Wb R /N BT IR A 2R 25 R HE K NRI R NTI B9850 28.49 m F16.51 m,
2.4 FEEERIES HOE R F RO A G

e 3 Al RBE T RS ML BEAEAE B M IEAH DG R (P < 0.05) 5 i fa #1400 R X 66 T R 5 30 A7
FERE W IEASEIER (P < 0.05) 3 A A 2R MR X L 1 AL S AR R AF 7 BB I A ESE R (P < 0.05) ; WF
W AE ) B 30 0 R TR B MR A AR B W IEAH DGO R (P < 0.01) , 5305 ) R B A7 76 B 3 1 SR E O R
(P<0.05),

x3 HEHCSHMEFHEXE
Table 3 Correlations between community characteristics and topographic factors

HiJE R F Topographic factor

TEIEFRIE

Community characteristic AR Biii B LIPL): 3
Relative elevation Slope aspect Slope degree Convexity
AMAEL Individual number 0.046 0.071 0.265 -0.010
BVELTETFR Total basal area of all species -0.114 -0.038 0.447 0.705*
i ] 10 S
GRS X T ] ~0.166 ~0.334 0.674° 0.525
Relative basal area of endangered Gymnosperms
[ g 5 4 % A
tlﬁq?\ﬁﬂa*ﬂ TR .o . 0.322 -0.194 0.206 0.257
Relative basal area of Xanthocyparis vietnamensis
A T L PN K o
i LA A ~0.440 ~0.127 0.453 0.261
Relative basal area of Pinus kwangtungensis
AR R X Sk TR .
- * -0.217 .47 .27
Relative basal area of Calocedrus rupestris 0.693 0 0.478 0.279
Y Fh=F & B Species richness 0.230 -0.087 -0.379 0.049
ek ZFEEFE L Shannon's diversity index -0.130 -0.098 -0.091 -0.067
A 2 RE R R Simpson’s diversity index -0.155 -0.023 -0.056 -0.109
5] FEFE L Pielou’s evenness index -0.130 -0.098 -0.091 -0.067
i Vo g
o fjﬁ%{%aé%:*aﬁ . 0.131 -0.046 -0.241 0.080
Net relatedness index of Dicotyledon
G I FRTES . ,
OB 0 G R A 0.749 ** ~0.606 * ~0.656* -0.177

Nearest taxon index of Dicotyledon

#: P <0.05; % % P <0.0l.

3 it

3.1 BEHEAEYRTHE

W TR AR ARV 19 57 b 2R PR RRIR S b Rt S 8O+ R IR T 52 f 4 5 22 3T 5038 i 52 | i
117 A 7 5 A 0 3 R R ) Sty (O AR SRR ARAR 20 W SRR LU IO DX sl T a2, AR e i 0,
KA A KBS, DU/ Z  BEE MR 3.2 em, FEJTE MR EL) 2.2 #/m®, 5
I = B MEEVE CEEIAE 4. 6—6. 4 cm, PR 101. 6—185. 0 Ff/hm® ) " R 2 w5 W R A HEYS
YR IGFNTRR AR 7 (T4 3.9—9.6 em , MR 1956—5600 F/hm®) ' AH Lb, HAS AR K A
BYUNFE LR o BEVE TR A7 WG AR TR B B 8 ) Al TR RIS AR 33, B AT D B O
RE K (R IARL) 42 em) EBEE LY 0 ZLAU L, A AREOR S I 1w ALY 2 B 9 B0 1 2 (8] 1 AH G
VLA B AT 2 )48 5 R ZE e AR BEALIE R 2 (FL anIE | 33250 FUK 4356 B B TR 25 18] E A 5690 4
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