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Niche characteristics of rare and endangered plant populations in Guanshan
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Abstract: Investigating the niche characteristics of rare and endangered plant populations is crucial
to understanding their endangered status and enhancing protection efficiency. Based on data from
166 20 mx20 m quadrats, this study examined the niche characteristics of 21 rare and endangered
woody plant species in Guanshan National Nature Reserve, Jiangxi Province. The niche breadth of
these 21 species was assessed using the Levins and Shannon indices, and their resource utilization
differentiation was studied using the Schoener's niche similarity proportion (C,) and Pianka's niche
overlap index (0O,). The results indicate that: 1) The species with the largest niche breadth was
Tapiscia sinensis, followed by Taxus wallichiana var. mairei, Michelia chapensis, and Toona ciliata,
while the species with the smallest niche breadth was Hibiscus paramutabilis. Linear regression
analysis showed a significant positive correlation between niche breadth and importance value, and a

significant negative correlation with the coefficient of variation of importance value. 2) Rare and
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endangered plants in Guanshan displayed considerable differences in resource utilization, with both the

niche similarity proportion (C,) and niche overlap index (O,) being relatively low. The maximum

values of C, and O, were observed for the species pair Toona ciliata and Amentotaxus argotaenia

(C,:0.44, 0,:0.53), reflecting their similar resource utilization. 3) Linear regression analysis showed

a significant positive correlation between the O, and C, values of species pairs and the mean niche

breadth of the pairs, indicating that species with wider niche breadths have a higher probability of

occupying similar ecological niches. These findings provide a scientific basis for optimizing the

allocation of conservation and management resources and designing targeted conservation plans in the

nature reserve.

Key words: rare and endangered plant; ecological niche characteristic; species conservation

W) ZREPE SR AR W) SO L R G R
FEPEFIAR Sk (AR5, 2005) o B2 2 i B ik
Bl PE N A 25 (0 247 A AT 5 252 % e D7 T R 454
L1 {E ] (Mehta et al., 2020) . $K1f , 4 BRS AR AR
o NI S A W AR S R 3R IR P i 2K
4 3JF 72 (Roux et al., 2019; Qin et al., 2022) . £
ZREE I N E R IR A S RGN AT,
IR0 AN 28R AL (Xu et al., 2017) . 2R WL
TS (& T M S 2 A A & AN
(Stanton et al., 2016; Gao et al., 2022; Zhu et al.,
2023) . T EANEE AL ZAEE B AL R B
TN 1 A T ) SR BR A, R A A A B NS
JEE 55 B AT AR A T I o B A IR 1 Bk R
I, TF IS M W fe AR 08 DR AP F 58 A AN ALRES
AR BT A A 285 % U B R SR s 2 1 1 S 1Y
PRSI | 10 2 & 5 TR it s A& SRl , X T
Ak 4 W) 22 FEVE HLA R AT A 1) E AR (Xu et
al., 2022; Dong et al., 2024) .

Az S ) PR A E BRI A — 5 RUBE R 3y
REFAAL , A4 HL 5 BT Y OC 2R L) e SCICIX 265G 2R Y
FUEE  BESS IR B Fh 1) J 1, O 2 A B A S5 4
E o 2z [ @9 A8 ¢ % (Hurlbert, 1978; Leibold,
1995) . 4= 251 5% & (niche breadth) 1 A4 2547 # &
(niche overlap) /2 A= A A 1) 5E A R AiF (25 1 75 45
2006) , BATTAT LS iy A i) o PR FHBE ) BR BT &
D T BE RN A 2R B 1Y 25 5 AL FEAIE 55 (Tian et al.,
2018) o S A A0 1 & AR S A0 AR B FE BORT LA
AL SR ) PR U A ] 22 53¢ (Lu et al., 20205 Sun
etal.,2021; S WL %5, 2024 ) , K fE 1k 55 5 0k 25 4 il
(] A= 2 e P ORI , ZE BT U A )RR R L
TR ) — B, ] B VAR SE AR Z1

VLGB L R H AR X R VTG 48 i it
S E R G AR X Z—, Aa g TR IR KA

AT 5 P R AR B A, AL T P AL L LK Y
VG B DI, A0 808 FH 0 Tt 1) 2 380~ B A B YD
J = R A A X A0 ST Ak o A R Y i B A6
BRI, 2 T ORE AR Y IR, b
AR KE R B SCHY) o 18 SO 1% X2 H P
FEAY B A SN AR AT OF 5T R AT B TR 37 X2
i WS AE D) DR AP B BT R A 1 7 , A7 85 PR DX B
{DEEE7/E 2 S8

1R i

1.1 MRMXER

YLV B I E R R A SRR X AR F UL A 0
JE, M Ab o = B 5 e s B ag B, B R
IR 2 114°29' ~ 114°45', 1L 45 28°30" ~ 28°40', i i
FL11 500.5 hm? (& 1) o 3% b Xy rf oIz B 6 2 1
TS A, 2 Tk B R L H R R R T il D R G R
FRELAT K . AE AR 16.2 °C, B B AR
H26.1 °C, & ZE AR EE AT 3K 0 °CLAF L AE R K i
1 950 ~ 2 100 mm, “F-3JFHXF 1 E R 85% . X PN fie iy
TR 1480 m, FRAKIEEHR 200 m(XIME H4E, 2005) .
1.2 MRAZE
1.2.1 #¥iAE

SR FH B R b AR VTV B L R A SRR
DX P 5 EE SRS WA A A I T R A A, Rk
B 72 AR (D) B 7 1B R 400 ~ 2 000 m?,
FE 7 43 A5 T4 310 ~ 988 m BYTE il o BEANFE
43 R A 20 mx20 m AY/NVEE T, 2E3RAS 166 4~/
FEJT o MR A B, XPAE T NS > 1.5 m K
AP AT R AR B IR R
o e R A T) I SRR A TR A A A
(T HE =55, 2009) o Ay I/ A8 SR Pk 9 s R s 2L
3T I 52 e, O R AR TE DR AP XN R A AE Y A
A 52O BE 7 o B B2 B2 0 il f K



5 XX ] b, A

B IS AR PR RE AR SRR 3

o Fth
— BLERSERE X

#HR/m
1451

28°36"

28°32/-1

T
114°36'

T
114°40"

i ES R S(2022)022, i K A TG,
1 VP E I E R Y B R X v B

Fig. 1 Quadrat locations of Guanshan National Nature Reserve in Jiangxi province
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Table 1 Importance value (IV), coefficient of variation for importance value(CV_1V),
niche breadth(B, , B;) and protection level of rare and endangered plants
T Yy IV/% CV_IV/% AT fdpaigy v
B, B,

1 B Tapiscia sinensis 12.00 186. 19 36.22 3.75 PP
2 P ITELE A2 Taxus wallichiana var. mairei 9.19 204. 45 31. 67 3.62 NP1, NT
3 IRE S5 Michelia chapensis 8.99 256. 87 28.37 3.48 NT
4 21k Toona ciliata 5.80 246.23 18.83 3.04 NP2, NT
5 s Dalbergia hupeana 5.40 208. 79 17.95 3.05 NT
6 TEAEKZ Amentotaxus argotaenia 4. 66 275.19 14.52 2.82 NP2, NT
7 =RAKZ Cephalotaxus fortunei 3.85 219. 40 17.87 2.98 PP
8 W4 Phoebe bournei 3.76 344.27 12.04  2.60 NP2, VU
9 % Camellia sinensis 3.69 305.22 13.72 2.72 NP2, VU
10 PR Tilia miqueliana 3.65 404. 86 12. 68 2.66 VU
11 B R Manglietia patungensis 3.50 408. 14 10. 58 2.49 VU
12 FEMI Cyclocarya paliurus 3.24 315. 85 10.48  2.45 PP
13 KANWAEA Disanthus cercidifolius subsp. longipes 2.96 320. 68 6.46 1.97 NP2, NT
14 TR Emmenopterys henryi 1.75 524. 45 5.82 1.93 NP2, NT
15 ¥ 111 E 2% Yulania cylindrica 1.22 629.25 5.41 1.75 PP
16 HE Torreya grandis 0.98 517.73 3.66 1.43 NP2
17 A1LR B Bretschneidera sinensis 0.67 487. 40 2.95 1. 09 NP2, NT
18 MM Tilia tuan 0.61 595.76 3.00 1.10 PP
19 FE Cinnamomum subavenium 0.41 597.42 1.99 0. 69 PP
20 Ji Ll %8 Hibiscus paramutabilis 0.41 629. 48 1. 80 0. 64 PP, VU
21 KK K] Fagus engleriana 0.21 483. 66 2.99 1.10 PP
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Fig. 2 Correlation between niche breadth and importance value, variation for importance value
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Fig. 3 The overlapping and similarity of niches among populations of rare and endangered plants (Species codes are listed in Table 1)
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Fig. 4 Linear regression analysis of species pairs on mean niche breadth and niche overlap, niche similarity index
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