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Niche Study on a Small Population Begonia jinyunensis

of Endemic Species in Chongqing

ZHENG Qiumin, ZHANG Teng, LIU Yufei, WANG Yuling, WANG Qian, DENG Hongping”

(School of Life Science, Southwest University, Chongging 400715, China)

Abstract: The study investigated the community of Begonia jinyunensis and its associated species in Jinyun
Mountain National Nature Reserve. With the sample plot as one-dimension resource states and with the
importance values as the resource state descriptor of the niche, the niche characteristics of B. jinyunensis
populations based on the formulae by Levins and Hurlbert for niche breadth and Pianka’s niche overlap
were measured, which clarified the relationship between the use of resources and competition among the

species of the community, providing a basis for the protection of B. jinyunensis. The results showed that:

Y fm HE:2018-04-13; 8 # e 2] H #3:2018-06-26

E & T8 B E R RHE SR & B RARA T G- 20F A T8 G817 45 % B0 B (2005DKA21403-TK) 5 T8 7 K 2% AR A4 41 8 3 42
(20162102004)

EE B FRBE(1996 —) . Lo, ARHE , EE NGRS EY 57 . E-mail: mingiuzheng@163. com

* EAEVEE BT A R0, 22 EENF YRGS S R AP ¥ TF5E . E-mail: denghp@swu. edu. cn



7 4] KRR B 55 < 7 DR A W /N B AL 0 4 s kil S AR A S R AE B 5T 1341

(1) the niche breadths of Levins and Hurlbert for B. jinyunensis in the community were the highest,
6.744 40 and 0. 717 80 respectively,indicating that its ability of using environmental resources was strong
and the ecological adaptation range was also large. (2) The niche breadths (Ba) over 0. 3 for its associated
species were FElatostema rupestre, Arachniodes rhomboidea and Polystichum tsus-simense, 0.460 00,
0.417 04 and 0. 301 60 respectively, indicating that the three major associated species of B. jinyunensis
had stronger competitiveness in the community. (3) Among 20 species, the highest niche overlap with B.
jinyunensis was E. rupestre, 0.671 4, showing they both had similar environmental requirements. When
resources were insufficient, there may be fierce competition between them. And 12 species overlapped less
than 0. 5, occupying 60%. The niche overlaps of most species with B. jinyunensis were low, which
showed the demand of resources varied and the similarity of environmental adaptability was low among
species, indicating the interspecific competition in the community was not intense. According to the re-
search, the niche breadth of B. jinyunensis was large, the habitat was suitable for its survival and the
competition among species was not intense. The niche factor currently was not the main reason causing it

to be endangered. The main reason for the small population of B. jinyunensis and the island-like distribu-

tion may be its vandalized habitat.
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Table 1 Habitat data of sample plots
Ff i Plot i3 B e i1 8P g B4 %
F 2 No %8 Name Altitude/m Slope/* Aspect/® Crown density Community type
1 75 G A # LeishiAdong 742.0 24.3 78 0.90 EBF
FHIC A I Leishi A dong | 727.0 27.0 105 0.85 EBF
I T C A # Il Leishi A dong I 736.3 17.5 161 0.90 EBF
\l S A # Il Leishi A dongll 725.0 18.0 294 0.75 EBF
vV 4% = 5F Jinyunsi 724.0 22.5 138 0. 60 EBF
Vi B %1l Liangyuan shanzhuang 725.7 15.0 30 0. 80 EBF
il 287 /N2 Jinyun xiaoxue 687.0 20.0 310 0.90 EBF
il 7K 75 Paomogou 155.0 70.0 230 0.99 EBF
IX 249 W Shaolongguan 532.0 20.0 102 0.95 EBF
TEEBF. &t 8 bR 5 3 1) 008 2 LA A< A S CRI S 0°) 330 BT e % 14 8 B 267 SR B 45° 0 1 AN IR IA) ) 4 45 R il ) 7 3 L AR L B 22, 5°

~67.5%, b3k 67.5°~112.5°, ¥ IbyE 112. 5
337.5°, ¥k 337.5°~382.5°

°~157.5

“LPEYE 157, 5°~202. 5°, PRI 202. 5

C~247.5°, Bk 247.5°~292.5°, R g 292. 5°~

Notes: EBF. Evergreen broad-leaved forest; The slope direction data is represented by the angle that rotates counterclockwise starting from

the east (that is, 0°), and adopts 45° as a method for dividing the grades.
5°—202.

112.5°, northwest slope 112. 5°—157. 5°, west slope 157.

southeast slope 292.5°—337. 5" and east slope 337.5°—382.5°
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Fig. 1

The location of various sample plots

in Jinyun Mountain
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Table 2 The importance values of the 21 species in 9 sample plots/ %
HiFh Species FEHL Sample plot

“it

g F% Name 1 I I N v v ow o e
1 EZAKIEHE Begonia jinyunensis 1.7 17.4 8 8.4 214 9.3 8.6 15,1 23.7 110.4
2 LB Elatostema rupestre 12.4 — 9 5.3 — 4.3 19.7 6.8 28.9 84.3
3 B 7 Z 0 H R Arachniodes rhomboidea 11.3 15.8 9 — 5.4 4.8 2.5 — — 44.6
4 52548 Fordiophyton faberi 7.7 — 8 — — 0.8 4.7 — — 14.0
5 W HRME Hedera sinensis 6.5 0.7 .9 — 2.3 0.7 — — — 11.1
6 AANFE Oplismenus compositus — 15.2 — 7.2 — — — 8.8 — 31.3
7 o B ¥ Lysimachia christinae 0.1 10. 3 ! — — 1.3 — — — 12.2
8 KMHALIZE Curculigo capitulata 0.1 9.9 4.1 0.7 14.9
9 X B HBR Polystichum tsus-simense 1.6 9.5 3.4 0.8 1.8 1.5 0.9 — — 19.4
10 WM Dris japonica 3.9 — 5 27.6  12.8 7.4 0.7 — — 91. 9
11 FERE Rubus buergeri 3.1 .9 12. 8 4.3 0.9 30.0
12 YW EE Hemiboea gracilis — — — — 15. 1 — — — — 15. 1
13 2LV IKAE Pilea pumila — — 6 — 10. 5 0.8 13.0 25.0 — 49.9
14 S B8 F Rubus mali folius 1.7 — 2 — 0.4 5.1 — — — 7.4
15 °H Woodwardia japonica 2.0 — .5 — — 3.0 1.4 11.9 — 18.8
16 4 BBk Parathelypteris glanduligera 0.1 — .0 — — 1.7 — 7.7 — 10.5
17 11%F Rubus corchorifolius 0.3 — L7 0.7 — 1.5 — 7.7 — 11.9
18 R Rubus lambertianus 7.0 7.0
19 AK%&E Rubus swinhoei — — — — — — — 5.9 — 5.9
20 Wk Nephrolepis auriculata 0.1 — — — — 0.9 — — 3.4 32.4
21 W& Selaginella doederleinii 0.3 16.0 16. 4

T R B R LE R T R A AE

”

Note:

JEHT 4 & T REARRE h R B R —. o,
BT 5 B4 Bl E A R AE (Tris japonica) £ E
BB B 3B 25 ¥ K A (Pilea pumila) 5} )7 & v H
BE B ANTTHE RV PR BB B A o AR .
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B A 25 08 BE R e K 4 6. 742 40 0. 717 80,

AN [] 9 A= 25 60 58 B2 AE 09 40 A1 1 B0 B (&
2),0<<Ba<<0. 1 (¥ fl 5 BT A Ry 33. 3%, fir

indicates that the species does not exist in this plot
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Table 4 Niche overlap in the population of B. jinyunensis

Fl 5 Species number 2 3 4 5 6 7 8 9 10 11

1 0.671 4 0.570 3 0.222 3 0.336 0 0.567 1 0.437 7 0.467 8 0.548 6 0.310 8 0.2637
Fh 5 Species number 12 13 14 15 16 17 18 19 20 21

1 0.504 3 0.565 1 0.279 5 0.430 9 0.396 6 0.408 9 0.354 4 0.354 4 0.5635 0.5608

o l~21 ARREY S TR 2
Note: 1—21. Stand species number, see Table 2

00<Ba<0.1
B0.1<Ba<0.2
B0.2<Ba<0.3
B80.3<Ba<0.4
N0.4<Ba<0.5
B Ba>0.5

2 2% AR SRR A AL 58 B (Hurlbert B)

U H B A RS
Fig. 2 Number of herb species with niche breadth(Ba)
in B. jinyunensis communities
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