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Abstract: Based on the data collected from the plots investigation along with the implementation Levins, Hurblert and
niche overlap formulas, this paper investigated the niche breadth values and niche overlap values of the main herbaceous
species were measured in the type locality of Petrocodon lui and soil fertility values in the native environments. The re-
sults were as follows; (1) Pet. luz had a higher important value in their habitats. It was ranked the second in the Levins
and Hurblert niche breadth index. But the Pianka niche overlap showed that when a competitive relationship occurred,
Pet. lui was always at a competitive disadvantage. The above showed that it had a high degree of utilization of resources
in the native environment, but the competitive ability was weak. (2) There were significant differences in the environ-
mental resources of different spaces in the karst cave environment. This leaded to the complexity of the niche overlap val-
ue and the interspecific relationship. Hence the need for research based on the difference between the biological charac-
teristics of the species and the needs of the environment. (3) There were certain relations between differently ecological
factors and resource availability in the type locality of Pet. lui. Because of the very weak competitiveness of Pet. lui with

its accompanying plant species, this mechanism provides some protection to alleviate the pressure on struggling. There-

FRRREA AR PR T B A R A AR S LR S 5 1241

fore, we should make it a priority to protect the natural habitat in our later work.

Key words: Petrocodon lui, karst cave, population niche, soil fertility, environmental protection

e/ NFEEEF A= A %) ( plant species with extremely
small populations ) J&4i 73171 MO RE 7 B 2 W] Wy 434
B N ZE RN, 52 I AR AR Ak B R L
D PEE A AR R AR D SR T RUE fE TR A
FR A e /N AEFR B ( minimum viable population , & FR
MVP) , 11 Fifi BF 3l K 46 1) B A= FE ) (Ma et al,
2013) . Bl A L E & [ Petrocodon lui ( Yan Liu &
W. B. Xu) A. Weber & Mich. Maller ] Jf /& 2 M it
414 B & ( Lagarosolen lui Yan Liu & W. B. Xu)
(XU, 2010) ,Weber et al (2011 ) A4 4> T FIL A2
AIIESERE T A AT LU E & & ( Petrocodon Hance ) |, T
JEBe A I o b 3R R A /N s (RS 3
T 18R ) e R —A>/ g (33 Bl 1 28 F0) . FelE
VYR AT 1Y A0 K i B A L R A ) IR
it e e B A (L) | ) AR SE A 2 AR
AR CHEEE TLPG) 1) B HGEA H R 2F B b GBR AL T
FZEE L ER) ( Weber et al, 2011; Middleton et al,
2015; Moller et al, 2016) ., |~ XA ILEEEHEYE
TS AR ZL BRI, B X Al
Akl ™ H oA 2 22— AR g3 ERE LA T I X
(Karst Cave) ENHEAF AL, T SE4FR T H AR FI
NARER | AR 22 M 280 B 1 K 26, 1 o e /N
BPLEARY) (PSESP) AN, 347 A& 2 1) — 28R
PERY R A W R Ay R BE, TV A I EE
[ Petrocodon guangxiensis ( Yan Liu & W. B. Xu)
W. B. Xu & K. F. Chung] ( Liu et al, 2010) 3P4

I & [ Pet. jingxiensis ( Yan Liu, H. S. Gao &
W. B. Xu) A. Weber & Mich. Msller | ( ¥4 Ak 45,
2008 ; Weber et al, 2011) ALk A ILEE [ Pet. in-
tegrifolius (D. Fang & L. Zeng) A. Weber &
Mich. Moller ] 55 ( J5 445 ,1993 ; Weber et al, 2011),
ARTEHAE 7 # Ay 7 & B, oh TRy BR 2 A 7
— AU A TR 7T B AT 40 R I ik T
TN e/ NOTAETG AP E (MVP ) ” FLAE

i BRI, h THR R R BN IR LS
Bt B 2 IR R P 1 52 36 5k e k3 T i
INEVREET AR B R SE, T DA R B A fe i ) A
FIURIEAT I I 235 I A ZS 0 (RIK 2001 ) 3%
— MG ARSI A R UL, S YR TE R E RUEE
TR PR S RE S, AR R0 BR B A EOR
FNPREE X YT ) 52 0 G A D7 TG S G R A | 2
YybJE AR IR B, RIE 4 S W b 5 A 5 Y
FIEAEF % 2 (Hurlbert, 1978 ; Leibold, 1995) . i
X PR SN A S AL 5T, ASAURT DL T il A
REXT BRI G 00, 30 A B T Y Fh 19 58 S AL
AR, A 257 38 © R R F AR RIS b
Py AEAE 558 AL 1 S A BS 2 — | AR Ok
Az RS BRIV T 5T i 6 A8 )t i ¥ 32 3 FE A (
AEEAF 2004 MORFE A, 2007 ; £ E 455, 2015) ,H
AR A LU TR AR ) B Rh R AR A LA AT
RUWARIE . PG, A58 ARG B A7 I B s A B BRI
T E R AR BE DI TEAS B IR A Fh R 45
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(FAAT5,1987) , R Pianka 4 507 & &N A
H: 2540 # ( Pianka,2003)
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HASMESZME=0.5 WA 82 X, & A X5
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Table 1 Main characteristic values of 20 dominant species in the type locality of Petrocodon lui

A B fE 2 RE i
J?(? /Lﬁjfeﬁfﬁl . Avqe:r:ge'ﬁflixighl ﬁ(i Rcljtaijj J:i\}/trage Impoi;lil{%aluc

. > of plant species (em) Quantity (%) (%)
1 [l (AT LU EE & Petrocodon lui 7.69 2608 36.86 37.28
2 H A Mg ML 5 Ophiorrhiza japonica 59.88 270 12.50 12.61
3 ZAER SR Asplenium cornutissimum 0.58 618 7.32 6.54
4 FRA KRS Begonia sinovietnamica 4.88 244 4.26 3.48
5 EMHKIE Crenitopsis devexa 33.03 87 5.08 3.44
6 FFLEBR Boehmeria longispica 27.74 31 3.48 1.71
7 S KEERR . Elatostema longistipulum 9.07 45 3.57 1.65
8 525 4E Fordiophyton faberi 23.70 29 3.10 1.51
9 INBRER R Adianium mariesii 2.43 71 2.69 1.42
10 & M Selaginella davidii 0.89 81 1.99 1.21
11 L 2% Dianella ensifolia 16.16 53 1.30 1.13
12 B Selaginella delicatula 1.53 73 1.44 0.99
13 LI TBHR Crenitis rhodolepis 16.82 44 1.19 0.99
14 KM A EE Lysionotus longipedunculatus 38.80 18 1.55 0.92
15 FAJE 1 FP Cyrtomium sp. 8.35 46 0.83 0.73
16 RERBR Adiantum capillus-veneris 8.27 50 0.68 0.72
17 KARAA AL Echinacanthus longipes 13.31 22 1.04 0.61
18 L BAML Piper semiimmersum 2.26 21 1.27 0.58
19 AERIHIH Piper austrosinense 1.93 27 1.04 0.54
20 RAEL 1 Flt Gramineae sp. 69.35 7 0.24 0.32

X AR R BE IR AL B e R R ROR

1E LARE oA LB B RS EARET A7 11 R34
YR Sk RAINESESMVESERT 0.5(%K4),
S5 G RVRERF- Y  BE TR AR O 1 A S B
SYARIE DL, B T 22 A Bk A ik 2% 0 B . 1 A A
F A 10 MR F SR CA I E B RCR L
FEEE AR A T 2 RE T 5 mm (907 B
T TR WK RS R AR S e R E SRR,
HABNEZE N 0.928, X 5 LM Z B X8 HA
T ER A 6, e A B S X R, At ih
T AR A B A ) S A RN E A R AR
KAESE FEBEUE 0 BE I T DL 240 A T 3% B 28 Fn i)
A RE 5 5g FLAL

TEPLFAEERT 5 LA A A BOC &R v B IR Ll
B S5 HAD 4 FROE M AN EEEL T 0.25~

0.67 Z ], Horp 5 Z Bk Mk ) AE S ESE N
0.665 , % 5 5 i F FH G 22 3R B R 43 AR A T A= | T
5 H AR AR | b Bk I 5 R B b R 1) A= S A
FEES M 0.276 .0.495 F1 0.495 , % 5 I A4 F)
KRR YA BT BT U545 A = SR i (A L
Bb T4 B YA T IR SR PR B B TG A LD
PR A

LEA LA R EE R R Ik TG A 1 A R K
Hi/NAE BT S L Wy R ) A A S R
M F IR IR B S A 2RI R TEF R, TR
s o5 FH 5% U5 098 S B 1 100 LA A0 B 3 e o
o B S B B RIS N, (0 A B 58 g
TSR
3.4 AN T EE ARSI

- SRR 7 B e - AR TR A Y — S B R AR
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Table 2 Importance values of Peirocodon lui and its accompanying species in different positions

FE{H Important value (%) B
T LR B ’ s
No. Name of plant species (%)
S1 2 S3 sS4 S5 S6 ©
1 Fifi A I 45.88 79.56 58.69 1.37 67.64 39.06 292.20
Petrocodon lui
2 H A g i — — — 17.49 — 46.80 64.28
Ophiorrhiza japonica
3 ZRBR SR 10.89 4.95 14.77 5.61 — — 36.22
Asplenium cornutissimum
4 r BBk i A 24.37 6.82 0.33 0.62 — — 32.14
Begonia sinovietnamica
5 B -l — — 6.18 4.63 0.79 7.63 19.23
Ctenitopsis devexa
6 B KA 2.74 1.70 2.63 0.67 2.71 0.85 11.30
Elatostema longistipulum
7 k= — — 0.74 — 7.73 0.96 9.42
Dianella ensifolia
8 LHE2FN 3.14 — 2.88 3.12 — 9.15
Boehmeria longispica
9 Ry 5.17 — — 1.34 0.95 0.47 7.93
Selaginella davidii
10 IINERZR R — 0.22 6.22 — 1.26 — 7.70
Adiantum mariesii
11 KEEmAES — — 1.56 0.95 3.64 — 6.15
Lysionotus longipedunculatus
12 5254k 0.38 — — 5.53 — — 5.91
Fordiophyton fabert
13 BRER PR 2.09 1.63 0.29 0.42 0.31 1.15 5.91
Adiantum capillus-veneris
14 218 B BR 0.67 0.67 0.10 1.91 0.75 1.27 5.39
Ctenitis rhodolepis
15 B A — 1.24 — 3.16 0.34 4.74
Selaginella delicatula
16 KA IE — — 0.58 — 4.15 — 4.74
Echinacanthus longipes
17 TR 1 Fp 1.28 — 0.18 1.63 0.59 0.54 4.22
Cyrtomium sp.
18 ZETI — — 1.52 — 2.05 — 3.58
Piper semiimmersum
19 RAFE 1 Fh — — 0.30 — 2.90 — 3.20
Gramineae sp.
20 TERG M 1.47 0.44 0.37 0.82 — 3.10

Piper austrosinense

T AT RN E . S TR CRAE AT BE 5 S2. 37X H S55EALFr BE 3 S3. TR/ 3GAR AT BE 5 S4. TNt ; S5. XA SNz
ABE; S6. FEi M 5 m TN T AT BE ; “ —" FIRIZWRITE R IT AR M1
Note;: Samples of the serial number indicate the location: S1. Depths of the cave walls; S2. Cave wall of the weak light band; S3. Cave wall

“«

of the strong light band; S4. Ground inside the cave; S5. Outer wall of the cave; S6. Stone wall from the cave mouth 5 m; “—" Indicates that

the species is not distributed in this quadrat.

ERDIESMEAERNLZAG RN, BRTYMA AR EZSNNR, v BRI A R 5
SRNER , I AP E A BRI ol e Ui R IEAIE SO, RR EC A LB R A B A
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Table 3  Niche breadth of dominant population
in the type locality of Petrocodon lui

Levins 4275 Hurlbert 475

PLvEREFRE N FEREHR AL
=) J
J?j? *Nﬁwgfﬁl o Levins niche Hurlbert niche
0 ame of plant species breadth index breadth index
(B)) (B,)
I EiRAIES 0.695 0.750
Petrocodon lui
2 HAIEH A 0.254 0.131
Ophiorrhiza japonica
3 ZERUEMER 0.559 0.468
Asplenium cornutissimum
4 HRRKIE 5 0.287 0.122
Begonia sinovietnamica
5 BrHRbKER 0.524 0.424
Ctenitopsis devexa
6 WAk 0.726 0.788
Elatostema longistipulum
7 E= 0.258 0.090
Dianella ensifolia
8 BFLUR 0.477 0.399
Boehmeria longispica
9 G 0.435 0.224
Selaginella davidii
10 /PR 0.248 0.094
Adiantum mariesii
1 RERAEE 0.411 0.256
Lystonotus longipedunculatus
12 5k 0.104 0.027
Fordiophyton faberi
13 BREGk 0.666 0.598
Adiantum capillus-veneris
14 ZrBERhEHR 0.685 0.658
Ctenitis rhodolepis
15 B 0.352 0.186
Selaginella delicatula
16 KIACATE 0.162 0.055
Echinacanthus longipes
17 HIARJE 1A 0.608 0.516
Cyrtomium sp.
18 ZEHIM 0.296 0.191
Piper semiimmersum
19 RAFH1 i 0.135 0.041
Gramineae sp.
20 AEFFEIR 0.537 0.408

Piper austrosinense

({37 e S R BEAT N R, B I S e i 1 HEAE
0L, G- AN 1 s o Rl B L B & R R B
PN A7 BE TR A9 1SS D (EHEAE 100 s - em

PAR i B2 88 R SR A 5 mm (R
S RN R R T ID0) | LR FRA LB o AR 1
P E G 23 A0 RO AE 909% LA E 1S
PR, B S L2, AL fE
I KA, Yl RSy BT
e A st v A ) o R RE T R T A BE T 9
A B 34 R YRR RCA 23 BRSO
A, BT LSS 45 R 17 BIE S nTHE, P M IR
{14 - SEIABEAT A Hh O S L B ] 58 4 O 2R, AT
SR 7 5 B Il EC A L T v A AR
WL TR, A TR A B A
P M B 52 B T, (U — LE % B GE 1Y Bl 7L
AP B G AT L B AR AR 2 A1, TR
by 751 i ) 3t TR D) R 8 S8 BT ] A 2 A, e LA
LA DXAE i A b X P A S R G
T FFEEPEIIBEIR , AT REAE — € REJE LR TR
PCAT LI & AR o A Jay XA R — R

T R HENE A 0 H HKF, FAT
IR E IR AT I, IR S5 R 2 7E 1000
ps + em” DU,

DA BRI Bl FC A7 LU n] 7 2R 1Y
B AT

4 b5 &

Az AL B JRE R A R O B 45 0 U R T
ARBC I RUEE | b FF A= 2567 508 B2 B R ) 2 %o 3 55 1)
16 Vi RE IR | 43 A )12 (Weider, 1993) , ASHF
FEA R i P LU e 3 7 R v 2
A A G K-y, TR AR KA S v B B R Y
vz R VAR iR I DEERER 2 v a2 1 R L2
IO B DL R 25 )+ S S B PR g BR i, 3k A
7N, AR RERSAR G- P 47 i F A L 1 5 19 2 A A
BEREE R0l B LU ED & A RPRE OR3P ™ A+ 5 B
BRIEM, X5 RES(2013)  F7 A (2006)
FEAH A FE ) AR 28 A6 00 o A5 1S 1) 2 B 0 — s
PIMTE 5 G F b B PR P VR T 45 18 A0 — B
ANisk T RIS 8 AT G Bl LA L B A B T
HWFE AR AR, T DA 28 A 2507 98 J3E
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Table 4 Niche overlap indexes of dominant population in the type locality of Petrocodon lui
E]\?Ul_.' 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
2 0.276 1.000
3 0.665 0.099 1.000
4 0495 0.009 0.613 1.000
5 0.494 0.805 0.544 0.018 1.000
6 0928 0.202 0.803 0.619 0.506 1.000
7 0575 0.115 0.070 0.001 0.211 0.596 1.000
8 0.448 0.207 0.901 0.594 0.561 0.680 0.051 1.000
9 0.441 0.168 0.592 0.920 0.178 0.651 0.183 0.710 1.000
10 0.549 0.000 0.739 0.022 0.571 0.624 0.288 0.534 0.034 1.000
11 0.621 0.082 0.351 0.011 0.382 0.706 0.919 0.347 0.213 0.552 1.000
12 0.034 0.349 0.320 0.090 0.424 0.168 0.000 0.630 0.311 0.000 0.233 1.000
13 0.781 0.416 0.642 0.835 0.399 0.757 0.160 0.560 0.760 0.138 0.165 0.192 1.000
14 0.555 0.716 0.444 0.337 0.699 0.579 0.350 0.610 0.520 0.105 0.446 0.752 0.656 1.000
15 0.254 0.419 0.353 0.120 0.464 0.260 0.012 0.547 0.237 0.013 0.216 0.924 0.373 0.824 1.000
16  0.560 0.000 0.104 0.002 0.151 0.600 0.992 0.076 0.172 0.332 0.938 0.000 0.117 0.293 0.000 1.000
17 0.442 0.483 0.581 0.570 0.545 0.628 0.299 0.816 0.791 0.130 0.438 0.770 0.641 0.886 0.703 0.274 1.000
18  0.666 0.000 0.444 0.008 0.397 0.737 0.849 0.325 0.140 0.743 0.946 0.000 0.143 0.256 0.000 0.878 0.260 1.000
19 0.547 0.000 0.077 0.001 0.131 0.584 0.992 0.056 0.173 0.297 0.928 0.000 0.114 0.293 0.000 0.999 0.272 0.860 1.000
20 0.526 0.162 0.803 0.875 0.316 0.697 0.020 0.879 0.898 0.215 0.188 0.517 0.808 0.625 0.517 0.029 0.828 0.126 0.022

. R4 PRI TS5 2 PRI HET 2

Note: The ordinal number of the species in the table is consistent with the order of the species in Table 2.
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650 1] 7 Ry 053 B 1) A B B e e S A R
SRR T AE 36 B A BE BB DL AN B 2 1) 4 A A R 3R
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HIER IR R IEAM O, 15 P55 19 55 PR 50 AH 45
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DR A SR AR 12 I, b 22 ) ) 5 4 56 2R B
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Fig. 1 Soil fertility at different locations in Petrocodon lui
habitats Q1. Inner wall of the cave; Q2. Outer wall of the

cave; Q3. Intersection of the ground and the inner wall of the
cave; Q4. Intersection of the ground and the outer wall of
the cave; QS. Ground inside the cave. Different letters

indicate significant differences on the same polyline.
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