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Habitat characteristics and niche analysis of Calanthe sieboldii
Decne. survival community

Zhang Xiao-Ran, Pu Zhen, Huang Zhi-Hao, Zhou Xin, Xing Shao-Hua”

( School of Nature Conservation, Beijing Forestry University, Beijing 100083, China)

Abstract: Calanthe sieboldii Decne. is included in the National Implementation Plan for
Rescuing and Conserving China’s Plant Species with Extremely Small Populations ( PSESP) ,
highlighting the urgent need for its rescue. To determine the habitat characteristics of C.
sieboldii and the interspecific relationships among species within the C. sieboldii community,
we conducted a comprehensive investigation of C. sieboldii distributed in Jingxian County of
Anhui Province, China. Based on data from 22 quadrats in 18 sample plots, we analyzed the
habitat conditions of the C. sieboldii community, and analyzed the niche characteristics of the
main herbaceous species in the community using Levins’ and Hurlbert’s formulae for niche
breadth and the similarity ratio of resources used for niche overlap. Results showed that:
(1) C. sieboldii exhibited scattered distribution in Taoling village of Jingxian County, with most
plants found in relatively open areas under steep cliffs near rivers with no direct sunlight; (2)
C. sieboldii had an obvious advantage in the herb layer of the community. Niche overlaps
existed among the main species in the herb layer, but the degree of overlap was low,
interspecific competition was not intense, and environmental resources could be sufficiently
shared by different species. The herb layer in the community was in a relatively stable
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Fig. 1

Sketch map of sample plot (black circles) distribution
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Table 1 Basic habitat characteristics for Calanthe sieboldii population
number number density (m) ) position Aspect Habitat characteristic Total
1 1 0.6 350 90 i h|#7 R EAA 135
2 2 0.8 424 0 L ek AR TRERAA L 5
3 3 0.8 454 30 iy B#73 AR TR IR A 7
4 4 0.6 436 45 i3 b7 ARFILESA L 27
5 5.6,7 0.9 449 90 iy b3k ERFIABEET 115
6 8 0.7 413 80 iy B[] AR R T 51
7 9. 10 0.7 421 90 T B3 AR FIABEE T 47
8 11 0.8 480 50 h B3 AR E - 12
9 12 0. 85 491 50 L ek AR TR E 43
10 13 0.6 485 50 L B #77 AR 32
11 14 0.7 483 90 T db AR FIABERE T 58
12 15 0.9 495 50 iy hl#7 RS ET 115
13 16 0.6 412 90 h [iF)3 AR TFRABEE I 80
14 17, 18 0.6 471 35 iy B2 AR TR ET 12
15 19 0.9 491 90 T I AR TFITBER T 24
16 20 0. 95 482 90 iy VYR R BEE T 63
17 21 0.8 498 60 iy ARt AR TR ET 58
18 22 0. 85 534 80 T ALy AT BE 18
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Table 2 Niche breadth of the Calanthe sieboldii
population and its associated species

s 2%513 Levins 5%k Hurlbert 5%
. ) Levins Hurlbert
Species name |m|c\)/oar|tua:ce index index
VRIAERH = Calanthe g 27 0.801 0.791
sieboldii Decne.
2 RABIEFN Gramineae sp.  0.6269 0.125 0.082
31 5 Fallopia multiflora
(Thunb.) Harald. 0.3421 0.138 0.095
4 f4i% Cornopteris
decurrenti-alata (Hook.)  0.7150 0.338 0.305
Nakai
5 [R5 E Wk Dryopteris
championii (Benth.) C. 2.5158 0.586 0.565
Chr.
o )
6 2Bk Circaea lutetiana 16982 0290 0957
Royle
I - JE R i
7 BntIETR Neolepisorus ) ga77 0.172 0.130
ovatus Ching
= ke
8 k5 Aster 0.2868 0.136 0.092
ageratoides Turcz.
9 B Carex sp. 2.0701 0.361 0.329
A . .
10 &1k A Pilea pumila o 4640 0.127 0.083
(L.) A. Gray
11 BEEHBX Polystichum 0.4210 0.115 0.071

balansae Christ

PR AR SE B A 22, Horp ) R AEIR A
22 (R A A B F K (Levins 45%% 0.801) , Hk 2
VA 5% 4% . % ( Levins 8% 0.586) , MEEE A I %
Pestppp; RABR IE S SR ERR . =k
50, B ZRRKAE A RS E RS 6 A AR 5T
JEMHEUN,

3.3 £&FMEE

H 5 E B (niche overlap ) & M > FRE7E A
AT R EEA MM, PR R R — %
PR S R] A ] — e IR I £ I A A TS
G212 SRS EGREN, B
EEMFTEIE 45 X7, ST 81.8%, 4
SMEZE > 0.5 WA BXTH 3.6%, 4
S ESME < 0.3 FIFTE L BT 85.5%.,

— kU, AR TE BRI IR AR S
EENES, EAMTEER/NOYR, EANES
B /N AR FE N U R T AR R A
SHAHESAEN(ERI), KBNS, WS E R
S LT FE R AR 5 AR 1 R 0 S
EABRTEE R, KEALARE 22 5 [ 0% 5 R i S FE
KR (H0.623), HUCEREEINE 2 5 HE M
Bk, HEESHN 0.371 F10.327, HAhHFh 2 ]
MBAT A= S BB EERN

R MEEPIEMHEANESALERE

Table 3 Niche overlap value among main populations in small communities

No. 1 2 3 4 5 6 7 8 9 10 11

1 1 0.184 0.122 0.327 0.623 0.267 0.280 0.076 0.371 0.114 0.188
2 1 0 0.186 0.099 0.064 0.089 0 0.316 0.202 0

3 1 0.122 0.334 0.152 0 0.253 0.053 0 0

4 1 0.221 0.533 0.142 0.321 0.331 0.256 0

5 1 0.298 0.269 0.121 0.297 0.052 0.141
6 1 0.077 0.152 0.297 0.193 0.077
7 1 0.058 0.088 0.179 0.238
8 1 0.221 0 0

9 1 0.111 0.018
10 1 0

11

R HT 1~ 11 AR R PRI 2,

Note: Names of the species represented by numbers 1-11 are shown in Table 2.

4  itig

REEAEIRE 22 B0 A DA O e, 3R AR
BT T A Y, 7EEK 350 ~ 550 m
ZIA), R B AEMRAT 22 R R oAl T 58 T 100 ) E 2

IR ZEW MRS, AEENTE 2R, FRARZHR
ME# (0.6 ~ 0.9), HERZHEARZHEYT L,
BAREEY E R EI, AR P A K Y 7R
RAFERE b 52 s T8 M5 IR 2 A s o7 R A
JEHR N EREESEOLR . LYKk 57 S &
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