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Abstract; (Quadrat investigation was conducted for the 17 communities of wild plant Geodorum
eulophioides Schlir. with extremely small population, the niches among species in herb layers of
communities were analyzed by using niche breadth and niche overlap, and the interspecific relationships
of herb layer species were analyzed by using variance ratio ( VR), X* test, Pearson correlation
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coefficient, and Spearman rank correlation coefficient. The results show that there are 94 species
(including subspecies and varieties) of vascular plants belonging to 78 genera of 41 families in G.
eulophioides communities. In the herb layer, the importance value of G. eulophioides is 15.10% , ranking
fourth ; the Levins niche breadth and Shannon-Wiener niche breadth of G. eulophioides rank first, with the
values of 14.85 and 2.76 respectively. There are 23 species forming 100 pairs of niche overlaps in herb
layers of G. eulophioides communities, and the Pianka niche overlap values are within 0.00-0.85; there
are niche overlaps between G. eulophioides and the other 22 species, in which the Pianka niche overlap
values with Curculigo orchioides Gaertn., Oplismenus undulatifolius ( Arduino ) Beauv., Ageratum
conyzoides Linn., and Lygodium japonicum ( Thunb.) Sw. are relatively large, which are 0.79, 0.66,
0.61, and 0.57 respectively. The overall connection among species in herb layers of G. eulophioides
communities is non-significant negative connection. Further analyses are made on 23 species forming
niche overlaps in herb layers of G. eulophioides communities, and the X* test result shows that number of
species pairs showing non-significant negative connection among these 23 species accounts for 65.2% of
the total species pair number (253); the results of Pearson correlation analysis and Spearman rank
correlation analysis both show that the correlations among most species pairs are not significant, in which
numbers of species pairs with non-significant negative correlation account for 67.6% and 53.0% of the
total species pair number respectively, and G. eulophioides only shows an extremely significant positive
correlation with Imperata cylindrica ( Linn.) Beauv. and shows significant positive correlations with
Justicia procumbens Linn., Carex capilliformis Franch., and 0. undulatifolius. In summary, the
interspecific relationship in herb layers of G. eulophioides communities is relatively loose in general, the
interspecific competition is not obvious, and each species is relatively independent and has a certain
randomness. However, the niche overlaps between G. eulophioides and a few species are relatively large,
and there may be a competitive relationship in the process of community species coexistence and
succession in the future. It is suggested to establish a protecting area (site) for in situ conservation of G.
eulophioides populations, conduct dynamic monitoring, and strengthen the control of grazing activities.

Key words: wild plant with extremely small population; Orchidaceae; Geodorum eulophioides Schltr. ;
niche; interspecific relationship
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Table 1 Basic information of plots of Geodorum eulophioides Schltr. community

FIE G A Wl WE(C)  mED
No. of plot Place Longitude  Latitude Altitude Slope Aspect])
Pl JTVEHER = B E G B SRR X, Yachang Orchid National E106.23°  N24.84° 424 17 NW 4
Nature Reserve in Guangxi
P2 JTPEHER 2R [ K A SRR X Yachang Orchid National £106.23°  N24.84° 428 18 NW 7
Nature Reserve in Guangxi
P3 HM R B AR T AT Biaohang Village of Wangmo County in Guizhou £106.25° N25.08° 467 22 w 15
P4 S B EL LSS RS Heting Village of Wangmo County in Guizhou E106.44°  N25.11° 517 14 NE 3
P5 SN BRI ELSE S A Pingweng Village of Wangmo County in Guizhou E106.23°  N25.03° 564 15 W 7
P6 SR |- 24 Shangting Village of Wangmo County in Guizhou — E106.42°  N25.12° 481 14 S 3
P7 SeMIME= BAR AT Bangi Village of Ceheng County in Guizhou E105.65°  N24.81° 508 15 NE 7
P8 SN = B9 JUAT Luofan Village of Ceheng County in Guizhou E105.93°  N25.10° 450 18 E 4
P9 SMIMEE B4R AT Napeng Village of Ceheng County in Guizhou E105.93°  N25.05° 467 24 S 2
P10 SN E B F R Luowang Village of Ceheng County in Guizhou E105.95° N25.08° 434 16 SE 6
P11 BN B E A AT Zhebu Village of Qinglong County in Guizhou E105.39°  N25.78° 725 38 SE 5
P12 SN WL ST BTk Lixin Village of Qinglong County in Guizhou E105.38° N25.88° 558 58 E 5
P13 N B ) HLB 2 A Luotuo Village of Luodian County in Guizhou F106.67° N25.23° 411 34 SE 3
P14 PN ICIE A O F i B TR EL A Xiagu Village of Guanling E105.61°  N25.69° 543 38 S 3
Bouyei and Miao Autonomous County in Guizhou
P15 B SCIE A R T R F IR A TR Mugong Village of Guanling E105.69°  N25.65° 801 40 NE 7
Bouyei and Miao Autonomous County in Guizhou
P16 D U A K B I R B R AT Dachong Village of Guanling E105.25°  N26.04° 704 35 NW 11
Bouyei and Miao Autonomous County in Guizhou
P17 D S0 A MK B I F R BLRIAT Mucheng Village of Guanling E105.23°  N25.99° 928 52 SE 2

Bouyei and Miao Autonomous County in Guizhou

DNW . P§dt Northwest; W: 7§ West; NE: ZJt Northeast; S: B4 South; E: % East; SE: &1 Southeast.

DN, #% Number of individuals.
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Table 2 Species composition and importance value in arbor layer of Geodorum eulophioides Schltr. community
Fh2 Species IV/%"Y || #2 Species /%" || #13% Species v/ %"
AR Quercus acutissima 63.90 HH Preroceliis tatarinowii 4.08 &K Pistacia weinmanniifolia 2.56
k& Eucalyptus camaldulensis 9.25 FHEHE Ficus tinctoria 4.00 A7 A Sinoadina racemosa 2.54
INHTFAET Fordia microphylla 5.61 Kt -2 Bridelia retusa 3.24 [F 24 Triadica rotundifolia 2.50
HUBESE Mallotus philippensis 4.87 LU BRAT Alchornea davidii 3.21 ZIH Toona ciliata 2.27
HAR Quercus fabri 4.48 KL llex macrocarpa 2.89 WIEFM Cladrastis platycarpa 2.25
Dy, HEE Importance value.
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Table 3 Species composition and importance value in shrub layer of Geodorum eulophioides Schltr. community
2 Species V/%" || B2 Species V/%"Y || #12% Species /%"
A3 Dendrolobium triangulare 26.61 WK Fraxinus insularis 3.81 TRACZENGIE Sageretia henryi 1.34
WKER Quercus acutissima 23.57 EMi Mallotus barbatus 3.48 FMPBAL Eurya kueichowensis 1.13
WM Cipadessa baccifera 11.97 W Ficus tikoua 3.02 FHTHE Ficus tinctoria subsp. gibbosa 1.08
LU FRAT Alchornea davidii 10.79 M2 Rhamnus leptophylla 3.00 K Eurya japonica 0.93
W Albizia kalkora 9.92 ¥ Broussonetia kazinoki 2.59 H4 Robinia pseudoacacia 0.66
HUMELE Mallotus philippensis 9.23 AR Quercus fabri 2.56 WA Zanthoxylum scandens 0.60
ERERK Rhus chinensis 6.97 F#ZE 1l Maesa japonica 2.48 B3 Sterculia lanceolata 0.60
2 H-34 Duhaldea cappa 6.45 FHAE Pteroceltis tatarinowii 2.05 FHMHAA Ficus hirta 0.59
HEHEA Pistacia weinmanniifolia 6.31 YA Buddleja officinalis 1.99 1BHd Firmiana simplex 0.57
KRB Wendlandia wvariifolia 5.16 INIFTFAEEL Fordia microphylla 1.96 i 4 Diospyros kaki var. silvestris 0.57
L ¥ Paliurus ramosissimus 4.80 B 2E B Bauhinia glauca 1.94 J VAR Myrsine kwangsiensis 0.57
XM Quercus phillyreoides 4.78 A6 Zanthoxylum bungeanum 1.84 KM Celtis sinensis 0.57
FIB Broussonetia papyrifera 3.89 N Z R FA Pinus yunnanensis var. 1.61 ¥k Phyllanthus urinaria 0.57

tenuifolia

A HF Phyllanthus emblica 3.84 AR Cinnamomum saxatile 1.51 54 Triadica sebifera 0.54

D 1v. TEA{E Importance value.
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Table 4 Species composition and importance value in herb layer of Geodorum eulophioides Schltr. community

Fh2E Species V/%" || 72 Species IV/%" || i3 Species /%"
SROKE Oplismenus undulatifolius 21.69 || NEFHFH Eriophorum comosum 1.78 3 Dioscorea polystachya 1.03
HIES Curculigo orchioides 18.21 Y4B Bidens pilosa 1.72 BCHE- 2628 % Adiantum malesianum 0.69
HEAH] Ageratum conyzoides 16.20 || Z2M-E5E Carex capilliformis 1.67 257 Helianthus tuberosus 0.69
FINHLFE 2% Geodorum eulophioides 15.10 || BHIR Justicia procumbens 1.62 JNEETE Erigeron canadensis 0.67
W40 Lygodium japonicum 5.85 KEZF Imperata cylindrica var. major 1.60 JE7E Rhynchosia volubilis 0.62
BB Setaria viridis 5.48 1118 Dianella ensifolia 1.55 s LA Cryptotaenia japonica 0.62
42 228 Pogonatherum crinitum 5.11 || IEE Arthraxon hispidus 1.53 5 Pueraria montana 0.54
T Miscanthus sinensis 4.87 || HUH® Elephantopus scaber 1.33 FEEAE Arachis hypogaea 0.54
WY Avena fatua 3.74 || BB EE Paraboea rufescens 1.31 BRERFR Adiantum capillus-veneris 0.54
TF A Arthraxon lanceolatus 3.41 Bk Nephrolepis cordifolia 1.23 HATTE Miscanthus Sfloridulus 0.54
RAT Lophatherum gracile 3.34 || HFWHE Eleusine indica 1.11 #H % Cymbidium ensifolium 0.52
“KHLHE Chromolaena odorata 3.13 || BEERAL Habenaria ciliolaris 1.08 M. Uraria lagopodioides 0.52
Fi R Neocheiropteris palmatopedata 2.06 23 R AE Habenaria Sfordii 1.06 PRBGEL Elatostema involucratum 0.52
FWATE Peperomia blanda 1.93 || fFFF B Capillipedium assimile 1.06 TR Crassocephalum crepidioides 0.52
H3F Imperata cylindrica 1.91 52 Heteropogon contortus 1.03 BB Cymbidium nanulum 0.52

Vv, HEAE Importance value.
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Table 5 Niche breadth of main species in herb layer of Geodorum
eulophioides Schltr. community

BL 1) BSZ)

eSS

Species Bl HA BE 4

Value Ranking Value Ranking

FINHLFE > Geodorum eulophioides  14.85 1 2.76 1
il Curculigo orchioides 10.80 2 2.39 2
SROKFE Oplismenus undulatifolius 9.60 3 2.35 3
FER ] Ageratum conyzoides 9.09 4 2.33 4
341> Lygodium japonicum 6.26 5 1.96 5
IRV Lophatherum gracile 3.18 6 1.27 6
42275 Pogonatherum crinitum 3.05 7 1.23 7
T Miscanthus sinensis 2.98 8 1.10 8
Y2 ZER Carex capilliformis 2.97 9 0.59 17
F3B% Neocheiropteris palmatopedata 2.87 10 1.08 10
“RHLEE Chromolaena odorata 2.56 11 1.02 11
B BR Nephrolepis cordifolia 1.98 12 0.69 12
WFE# Avena fatua 1.96 13 0.68 13
F1%* Imperata cylindrica 1.90 14 0.67 14
JEFHL Bidens pilosa 1.82 15 0.64 15
1% Dianella ensifolia 1.67 16 1.09 9
FWATE Peperomia blanda 1.67 17 0.00 18
B IR Justicia procumbens 1.00 18 0.59 16

D By : Levins H AL T B Levins niche breadth.
2) W e f . .
Bg: Shannon—Wiener H S Se E Shannon-Wiener niche breadth.
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Table 6 Pianka niche overlap value of species in herb layer of G

I,
um eulop

Schitr. community")

ARIEFRZEIE] [ Pianka 4= 2547 B &1

ik Pianka niche overlap value among different species
Species 2 3 4 5 6 7 8 9 100 11 12 13 14 15 16 17 18 19 20 21 22
2 0.50
3 049 055
4 066 0.79 0.61
5 033 0.80 0.35 0.57
6 020 0.55 0.38 0.44 047
7 045 032 0.16 035 0.31 0.22
8 033 0.52 0.29 041 0.25 0.14 0.32
9 0.13 0.00 0.08 0.21 0.00 0.00 0.60 0.00
10 046 0.19 0.11 0.34 0.00 0.00 0.00 0.00 0.00
11 0.07 0.00 0.58 0.22 0.00 0.00 0.00 0.00 0.00 0.00
12 030 0.00 0.12 0.24 0.00 0.00 0.48 0.00 0.00 0.20 0.00
13 0.00 0.38 0.00 0.15 0.71 0.00 0.00 0.00 0.00 0.00 0.00 0.00
14 023 0.23 0.18 0.37 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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19 0.26 0.28 0.32 0.37 0.19 0.13 0.00 0.35 0.00 0.00 0.00 0.00 0.00 0.19 0.00 0.00 0.00 0.00
20  0.35 0.50 0.36 0.45 0.48 0.00 0.26 0.17 0.00 0.00 0.00 0.00 0.00 0.00 0.34 0.00 0.00 0.00 0.00
21 0.26 0.28 0.32 0.37 0.19 0.13 0.00 0.35 0.00 0.00 0.00 0.00 0.00 0.19 0.00 0.00 0.00 0.00 0.00 0.00
22 0.00 0.38 0.00 0.15 0.71 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.72 0.00 0.00 0.00 0.00 0.00 0.00
23 0.00 0.27 0.00 0.34 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.85 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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. SRKE Oplismenus undulatifolius ( Arduino) Beauv.; 2: I3 Curculigo orchioides Gaertn.; 3.

ZEAH] Ageratum conyzoides Linn. ; 4. 53 M5 %

Geodorum eulophioides Schltr. ; 5. #§4: V> Lygodium japonicum (Thunb.) Sw.; 6: 4x22¥% Pogonatherum crinitum (Thunb.) Kunth; 7. 1% Miscanthus
sinensis Anderss. ; 8 IRTIH Lophatherum gracile Brongn. ; 9. ¥ FE ¥ Setaria viridis (Linn.) Beauv.; 10; K#LE Chromolaena odorata (Linn.) R. M.
King et H. Robinson; 11 OF M REEL Arthraxon lanceolatus ( Roxb.) Hochst.; 12; WP Avena fatua Linn.; 13 FLEL Arthraxon hispidus ( Trin.)
Makino; 14: FH3F Imperata cylindrica ( Linn.) Beauv.; 15: E§Bk Neocheiropteris palmatopedata ( Baker) Christ; 16 M\ F 5 Eriophorum
comosum Nees; 17: WAN 5 Bidens pilosa Linn. ; 18 43 WEHL Peperomia blanda (Jacquin) Kunth; 19 ZZIH-Z2¥E Carex capilliformis Franch. ; 20 L&
Dianella ensifolia (Linn.) Redouté; 21 B IR Justicia procumbens Linn. ; 22: K[ Imperata cylindrica var. major (Nees) C. E. Hubbard; 23 HifJH

¥ Elephantopus scaber Linn.
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& . 5 IEERSYS Extremely significant positive connection; + ; AN 3
IEBKZE Non-significant positive connection; V : 3 T B 4E Significant
negative connection; —: AN I 3 1 BX 45 Non-significant negative
connection; X : JEIE4E No connection.

1. 3Rk # Oplismenus undulatifolius ( Arduino ) Beauv.; 2. fill &
Curculigo orchioides Gaertn. ; 3. 275 #i] Ageratum conyzoides Linn.; 4 5t
MHLFE > Geodorum eulophioides Schltr.; 5. W40 Lygodium japonicum
(Thunb.) Sw.; 6: 4 %2 ¥ Pogonatherum crinitum ( Thunb.) Kunth; 7:
1% Miscanthus sinensis Anderss.; 8: IRTTH Lophatherum gracile Brongn. ;
9. ¥ 2 B Setaria wviridis ( Linn.) Beauv.; 10: &L ¥ Chromolaena
odorata (Linn.) R. M. King et H. Robinson; 11: 7 M ILHE Arthraxon
lanceolatus ( Roxb.) Hochst.; 12 HFH#EF Avena fatua Linn.; 13, JEHL
Arthraxon hispidus (Trin.) Makino; 14. HZ Imperata cylindrica (Linn.)
Beauv.; 15: Wik Neocheiropteris palmatopedata (Baker) Christ; 16: M
ESESA e} Eriophorum comosum Nees; 17 VA% BE Bidens ptlosa Linn. ;
18 A WAEL Peperomia blanda ( Jacquin) Kunth; 19 2ZM-ZEET Carex
capilliformis Franch.; 20 LI Dianella ensifolia (Linn.) Redouté; 21
B} IR Justicia procumbens Linn.; 22 KHZF Imperata cylindrica var. major
(Nees) C. E. Hubbard; 23; HiflH® Elephantopus scaber Linn.
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Fig. 1 Semi-matrix diagram of x> test among species in herb layer of
Geodorum eulophioides Schltr. community
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Spearman rank correlation coefficient

& . W FIEME Extremely significant positive correlation; A : WEIEA 6 Significant positive correlation; + : AN EIFFFE Non-significant positive
correlation; < # EXR PS Extremely significant negative correlation; V. It A Significant negative correlation; — N8 A € Non-

significant negative correlation; x: NAHIE No correlation.

1: 3RKFE Oplismenus undulatifolius ( Arduino) Beauv.; 2: fllI3F Curculigo orchioides Gaertn.; 3. 2575 i Ageratum conyzoides Linn.; 4. B M5 %
Geodorum eulophioides Schltr.; 5; M4 V> Lygodium japonicum ( Thunb.) Sw.; 6: 424 % Pogonatherum crinitum ( Thunb.) Kunth; 7. % Miscanthus
sinensis Anderss.; 8: IRTTI Lophatherum gracile Brongn.; 9 % Setaria viridis (Linn.) Beauv.; 10: KHLH Chromolaena odorata (Linn.) R. M.
King et H. Robinson; 11; M IIH Arthraxon lanceolatus (Roxb.) Hochst.; 12 BF#E4 Avena fatua Linn. ; 13 B Arthraxon hispidus ( Trin.) Makinos
14; H3¢ Imperata cylindrica (Linn.) Beauv.; 15 W BR Neocheiropteris palmatopedata ( Baker) Christ; 16 AT F 5 Eriophorum comosum Nees; 17
Y%TYE Bidens pilosa Linn.; 18 1 Wi EL Peperomia blanda ( Jacquin) Kunth; 19 220 ZEEL Carex capilliformis Franch.; 20 W Dianella ensifolia
(Linn.) Redouté; 21: B3R Justicia procumbens Linn.; 22: K3 Imperata cylindrica var. major (Nees) C. E. Hubbard; 23 HJHE Elephantopus scaber

Linn.

B2 HithEZLEEEAREMZER Pearson 1HX Z %1 (A) 1 Spearman FkHX R (B) BIF5EFEE
Fig. 2 Semi-matrix diagrams of Pearson correlation coefficient (A) and Spearman rank correlation coefficient (B) among
species in herb layer of Geod hioides Schltr. community

eul.
um p

3 i frga

HLYI R Y TP AL S AR E Y T T
A5 B I 2R G 5 m > AR &
B, SN 5 A AR i O 5 — BB (A
ARSI EA W) IR R A DR R E S oS R 1 s &t | DRI
B AR &, LIRS RE TR R LURRER AR
FEACRL D B (NBRIE Be) 12 A i B
v rRE A, BRI LA K 40 T MR, K
TR R AUE MO T TS B
S R A R 23 BN TR, AN R 9
LN SRR, AR B g e S8 4t S50 ) o 2 0

W, LR BRI B AT ( Alchornea  davidii
Franch.)j‘ﬂi,ﬁ?&ﬂﬁ%ﬁ%ﬁéﬂﬁii*, F LR ER
FBRART EE, 256 17 MRS E | St 0 b 5 = 7E
FAJZ W AR ANANL G 4, R 5 a4 X L3, 78
5 ROKRE AN FIAE B &5 5 bl BRAL T4 3,

Az AL G S S IS AERE DT v R BUIRURE 12 ), EL
SEEEIF AL AR5 R A
7B R, X PR 1) 38 10 B ) s A P A FH B
HEBR Y AHIESE b, SR M 2 A AR R v
(BN AE AL 98 JE TR 45 2R WoR . HOE SEH AL T55 4,
{H Levins A= 250 5c E #1 Shannon—Wiener A= 254V 9 J&F
PR de R, 3 iR 14.85 Fl 2,76 , R W 5HIN M 5 > 1)
GEURH FHRE )58 T RE 7R A2 HAL RN 28 . A BESY



3

gk, AR ARINERTEER AR AR BN 3 5 2 RS AR A LR AE B AR ] O B 9

SRR AR TR 0 FEE S H A A B B T
BHRR, BB RN T 48 1 e A= 200
DyRER Y e AR R B . 5% M B e L ST
JIFAERE I8 FOA 2 vh 4 22 B () S Bl A K, WALl
X E R TR I (0 R A i A vee MR AT (H
T4 22 R AR I vh o A R A, 3O A
BLAH ST A

AL S T R S R G R [R R e X
GER TR A IR RS E A AR, F
[E1) e 5 Y68 118 1) AR 8 AR R, 3 4 T BB AR g8 2
ABEFE T, SIS 2 17 DNREE A2 45 DR
AR 23 DR EIE B RIS A A B S Rt
100 X, o B A0 K14 39.5% , 7€ W] 5t M b 52 22 BE 9K
FAZ PSR AR L IR R S i /N, HAR)Z
A SALEZ N 23 DR 52 5 22 5 H A
22 NP AES AL E S 0 Pianka BN HE
fERT 0.5 BYAUAT Al 5 | SROK B 28 7 8] AT 4 70
4 B UL SR M 22 X 4 R A EL A AR LR R
AR5 =0 FEAOR R Wy A S i e bl e 2
FETESE R FR . AFFEE R I, W) 0 A= 2567 5 JBE
K, 5 HAY R A 2507 B ] BE B B L
2= ANZE SROKFRE R IX 4 AR R KT
FhE S REG T A AT B T BRIz A A
G, KB T 68 X, i AR AL S A £y 68.0%
%L R 521 G A [ Taxus chinensis (Pilger) Rehd.])"*
(VR A2 S DL TE A AL, — 38 34 9 W A 2507 5 B
BRIFNE A BN HSWHK,

o T) i 5 M ) s e ™ 8 i v b ) 9 AH BV FH e
YRl S5 R RIS OC R . ARBFSE T, S
S S AN =Y LS SYEN SR RN TE - SR S
M RUAR JZ AL T ANERE 1 TER B B, A [R] A X
S AESZ BN R P RS R 2 B, K
B g AR AR DM b 5 22 B B AS R R ] 2O 2 R
ZERNJCHRZS (R Xt 64 250 4, 5 98.8% , Bl ] Bk &%
PSS , &R R OC R BN A HL, Py b SR X ok S 1 53
k% Jm . Pearson AH I 7 #T Al Spearman A 5 14
SIFTEE R I R SN L FE 2 5 R A ARt 3 A
K, 5 ER 22 M L RURISROR RUTETE B35 IR ARG, BB
FEAR RIS T SN b 5 =2 53X 4 PR 7E —E
PR B BRI EE LR,

TEHEATRIR]OC R AT IE I, 38 5 LA 2 K6 o Al
FE N W RR () 2h P Y 3 . DL Pearson #H &4

SrHT Al Spearman Bk AH &P 70 T 55 O Ik HEAT R G, A
R4 THT A 1t S WA ) R 0 0 b TR R &5 10, AR
5T H, Spearman FkAH 5 M 43 B 2 4% B 35 R0 4 2 AH
FHFPXT I 75 4, KT Pearson FHIEPEM T B4
H R B A S AP XK (47) |, BV Spearman k& AH &
SYHTI R SR Pearson AHICHE A BT iR, 3% 55 %101
2L %k A 1 X ( Cyclobalanopsis glauca
(Thunb.) Oerst.) #F v& #F 57 45 2R — B, X & H
Spearman AR M T — Fh AR S B 56 , HRAA
H SR S S LA 50 A1 O RE 55, T Pearson AH G 43
BrE—Fh S HG 5 | T8 2 b B R YR IR DA % 2L 19 1 2
G

25 bR Xk 5 M 5 22 A DR ny v E A A ]
RERMLAERF , AUTE JE A0 AT sV ST AR /N X (D)
PEAT L PR [ I R AT 28 i, 0 5 X6 T 0 3
MBI . AUEFAUARE R A S AR T
St b S 2= R BB B AR S AL RFIE IR R DG &R L H
XF TRV ) ) b A7 e ) 5C 28 1 1 S 4 3R AL ¥
AN X A AR P A I DG T AT
FERINES

S %3k

(1] BRESL, b Fr, SEHENE, 55 W5 5 % 08 B K& s P Ey
HAESBIIFRELT]. MW A4, 2014, 38(6) : 576-584.

(2] #RWEE, X1 #, BRI, 5 YR RIS N 5 kT
W[J]. 2SR, 2016, 36(24) ; 8224-8233.

[3] kIR, RSO, B4k . 5 S h Bl b AR ) A 2
LRpIa ks [T]. AL, 2018, 37(5) : 1307-1315.

(4] SRSCHE, HICKI, XM, i fa e i 0 Rl e A A5 A A A
BfERESM[T]. EAAMR, 2002, 22(9) : 1512-1520.

[5] 4 W, 8k 58, X5, S5 WUNRERREY) B R BR 0O BT )R A
B AZSOLAHT[T]. WL R Bt ( B ARFHEMR) |, 2018, 36
(1): 1-5.

[6] RFAR, 2l MEAR, 55 S/ NIRRT A AR WL 22 B A 0
AESMAFRISE R[], Wi K%M RS R aRHER)
2020, 46(4) ; 459-474.

(7] FPRKEL, ok B, XFE, 45 5 PRAA /N RRR A 4% = Bk
AN ARAEBESE (1], P AL A B 22 i), 2018, 38(7):
1340-1348.

(8] ik W5, HBBM, TEXR, 55 BaBIGHEE LM EYMHF
[B) CIR R ZE T ]. PUREIIE R 254 ( FARBIARR) | 2019, 44
(9): 52-59.

(9] rhEFEFEDEEYERBZ RS PEBEYE. BTABIM].
dbnt. Bl i, 1999 190.

[10] THEMR, SRR, XBHRIE. FETOPR X 5N M 52 2 0 0 Jat R R

PRyt SRLT]. T PEAO, 2012(9) « 43-44.



10

EIE7/ B R SRS R N e

%31 &

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

BT, b ok, AT, S b EE SRR 2 U R 4 sk
[J]. A=W rEdE, 2017, 25(7) : 696-744.

B, ZEETY  HAA, S SRR BN M 2 B
LR S B A BT [1]. LAl 4, 2018, 37(3) -
44-48.

B MM S 2RI [ D] B A MRt R A
TRHESEBE, 2013 37-52.

sk L. bR 2 AR ) PR TR B R T B R BB RS [ D]
Jent: Jeathll ReEpkeABE , 2014 23-25.

R, TR, 8K, S B SN ML S 2 O R BAR
WEEFEARBIAR[I]. ZRORF, 2014, 42(2) : 395~
397, 418.

HOmR, TENT, BN S SEM AR TR B R B B iR
[J]. REPE, 2002, 22(1) : 69-74.

Me b, 2UIES, ARG, 55 SN AR A BEAL X W B Vg
YR Z R K TR RN SE PE[ ], PAR R4 ( AR
BHERR) |, 2020, 42(5) : 80-94.

Bnte, LAY SNF ST AR AL DR e S
HIELI]. SHMOLRHE, 1996, 24(1) : 55-58.

e, BAAE, MHRR, 5. PGP 8200 2 BEE FRIE
HARP[I]. MR, 2017, 35(6) : 844-850.

MR, EWEH, B, S RER A LRI KSR BETE Y
PR LB A0 AR S LR B SE R L], A R IR S IR BT AR,
2021, 30(6) : 19-28.

Tz, TRV, WER, % YRS ENFEENE 7k
FEARBA[I]. EMZHEEE, 2009, 17(6) : 533-548.
DENNISTON C. Evolution in changing environments:
theoretical explorations by Richard Levins [ J ].
Anthropologist, 1969, 71(6) : 1194-1195.
COLWELL R K, FUTUYMA D J. On the measurement of niche
breadth and overlap[ J]. Ecology, 1971, 52(4) . 567-576.
PIANKA E R. The structure of lizard communities [ J ]. Annual
Review of Ecology and Systematics, 1973, 4(1) : 53-74.

B 0

o)

some

American

SCHLUTER D. A variance test for detecting species associations,
with some example applications [ J]. Ecology, 1984, 65 (3):
998-1005.

. B RS M]3 M. st Bl e, 2018
147-148.

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

BISHARA A J, HITTNER J B. Testing the significance of a

correlation with nonnormal data: comparison of Pearson,

Spearman, transformation, and resampling approaches [ J ].
Psychological Methods, 2012, 17(3) . 399-417.
AT, A EG, BOIE, SO ERRARRYX
21 LR A 2 UL AR RE AR LR 5 M A [ ] A B2 R
HIEIAR, 2018, 27(2) : 24-32.
Bz, JAE, B, L RILdU R R A AR R
ARBETERHAE R ZREVERE ()], PERBARL RS, 2021, 50
(5): 90-100.
W W, SRHBR, M, F BDRMATHAEF LR PART
BRI AR S 3 0T ()], PHHLR YR, 2021,
41(8) : 1417-1424.
ZMES, vk W, BKORJR, AN B RE R R RSP R
EAB S PRSI [T]. AR EA, 2021, 30
(7): 1386-1392.
P, A w, I, F YRR A S AL S AR TS
R EZ TR )], Mok, 2006, 42(7) : 95-103.
KORNIJOW R, MARKIYANOVA M, LANGE E. Feeding by two
closely related species of Chironomus ( Diptera: Chironomidae) in
south Baltic lagoons, with implications for competitive interactions
and resource partitioning [ J ]. Aquatic Ecology, 2019, 53.
315-324.
KESR, BERE, XIS, 4. KoK/NBE 2L G AZ#E9& R AE 1Y
AAFEREXLI]. Ml BTG, 2020, 33(5) : 184-190.
MR A, B AN, BhIRIR, AF. 2808 L0 I AR R AR IR AR ARIE AR
JZEEEFRE R A S DR [T]. N AR R,
2018, 29(6) : 1736-1744.
XNWELL, 2 B, W W, B R R AR
YRR R 45 S AR 0 A [J]. A2 524, 2018, 38(19):
6881-6893.
XEELL, Bk SR, WUEE, & EMCEE A ILE N REEE AR
EEYMAS A GRERE V], ESFR, 2020, 40(6)
2057-2071.

(RERE: KAR)



