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Niches and interspecific associations of dominant tree species of different forest

layers in the communities with the endangered plant Heritiera parvifolia

SHANG Naiyan, LI Donghai, YANG Xiaobo “, HUANG Yao, LIU Rentong, SU Xin, DU Chunyan, HE Shaocui,
QI Tianyun

College of Ecology ,Hainan University , Haikou 570228 , China

Abstract ; Understanding interspecific relationships among dominant tree species in endangered plant communities enhances
our knowledge of their ecological behaviors, especially regarding resource utilization and community succession phases,
providing a theoretical foundation for conserving regionally endangered plants and restoring natural vegetation. This study
analyzed the niche and interspecific associations of dominant tree species with field investigation data from communities of
Heritiera parvifolia in Diaoluo Mountain of the Hainan Tropical Rainforest National Park. The analysis utilized the Shannon
and Levins niche width index, Levins niche overlap index, variance ratio ( VR) , Chi-square test (X” test) ,and Spearman’s
rank correlation coefficient test across the middle and small arbor layers and the large and middle shrub layers. The results
showed that: (1) The importance values and niche width of Heritiera parvifolia were greater across various forest layers.
This suggested that Heritiera parvifolia occupied a dominant position in the competition for community resources. The

importance values of Vatica mangachapoi in the middle and small arbor layers,as well as in the large shrub layer was high,

BEE& A w4 Mol 7% B0 B (HD-KYH-2022165)
Wo#m B #9:2024-07-18; ) 2% HH R B 83 : 2025-01-02
# MIRFEH Corresponding author.E-mail ; yanfengxb@ 163.com

http ://www.ecologica.cn



3390 xR 45 4

However, its niche width was significantly smaller than that of Heritiera parvifolia. The frequency of distribution had a greater
effect on niche width. (2) The dominant tree species in the large shrub layer had the highest number of species pairs ( 188
groups ) with niche overlap and the lowest number in the middle shrub layer ( 137 groups). This finding suggests that the
dominant tree species in the middle shrub layer process a heightened capacity for environmental adaptation and resource
utilization. Heritiera parvifolia had the highest number of species pairs (15 groups) with significant niche overlap in the
small arbor layer, and interspecific competition was intense. (3) The dominant tree species in the middle arbor layer showed
an overall insignificant positive association, but the dominant tree species in the small arbor layer, as well as large and
middle shrub layers, demonstrated a significantly positive contributing to high community stability. (4) The X* test and
Spearman’ s rank correlation coefficient test further indicated that a predominance of positive linkages between species
facilitated coexistence in the small arbor and middle shrub layers. However,the majority of species pairs in different forest
layers were not significantly correlated ,and the correlation among species was weak. Most species demonstrated high degrees

of independence.

Key Words: Heritiera parvifolia; different forest layers; niche width; niche overlap; interspecific associations
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1 #REFE

1.1 BREIXHEN

VA T PR L 5820 8] 1 2 10 X (18°43'—18°58'N, 109°45'—110°30'E ) , v 165 i 5 A p R A B K
Prs= FBrh 2 B S FAL o 1% XU T I 2 KU X, TR R B AR IR EE 24.6 °C dRem H R0
Ik 28.4 C(-LH) , mARAHE 153 C(—H) AFFERTEY 1870—2760 mm 2 B R I A RO X
Z—  REEDHEBCHER IR GPATTIAR, SRS AR R A NS T e AR $4 0 X Y v
(% 215 5 2 e VAR ) LU M B8R AT AL S R v AR RS B R W TR AR B A A IR R AR LU b T
MBI R FE MR . M IR, R AR B AR R R A £ Fh R A ] B 54 ( Cyeas
tatwaniana) A% Y0 2% ( Paphiopedilum appletonianum ) %5 [ ¢ — 2% 35 R 7 HF A A6 W) 4 Fh, 5 M ( Vatica
mangachapoi) 31 KA ( Firmiana pulcherrima) iHA# ( Sindora glabra) .+ V17 (Aquilaria sinensis) 55 [ % — 4%
PRI A R 02 R
1.2 W55
1.2.1 HpAhik A

2023 4% 12 J1, 2T e P IR 52 28 Bl 1 2 L 7 DX S b g e 1) 6t L DA AR B Sy B A D
FTVRA ST, SO DX A AR 2 75 5 1) DX B 20 > 20 mx20 m BUREML (52 1)  FEREHLRI 73 4 > 10 mx
10 m BOTEACRE 7, ZEAREH B9 o0 DY A R4 5 A4 5 mxS m BITFEARRETT . VHATRE TS P ETA B0k, )0 5%
T4 Jda )i ek i RS i AR S T) A o v A R B S T TR

x1 HHER
Table 1 Status of sampling plots
FEH %% (E) 4 (N) TR Y NS R
Plot Longitude Latitude Altitude/m Slope/ (°) Human disturbance
1 109.898° 18.670° 247 7 EE)
2 109.897° 18.670° 266 5 EE)
3 109.897° 18.671° 268 28 &
4 109.896° 18.671° 259 26 J
5 109.839° 18.710° 615 19 ¥
6 109.891° 18.668° 411 21 EE)
7 109.889° 18.668° 378 8 J
8 109.836° 18.701° 531 23 EE)
9 109.836° 18.699° 231 8 EE)
10 109.881° 18.671° 481 13 J
11 109.840° 18.700° 520 30 J
12 109.843° 18.698° 633 40 J
13 109.856° 18.685° 544 25 J
14 109.840° 18.699° 543 35 EE)
15 109.895° 18.666° 410 50 EE)
16 109.900° 18.669° 215 20 EE)
17 109.830° 18.711° 655 20 oA
18 109.891° 18.671° 296 45 oA
19 109.881° 18.698° 697 15 G
20 109.831° 18.700° 374 30 oA

1.2.2 MZR5 KEEETE
FAMREARE T RIE SR BRI ZE (B =25 m) B4R, /NEARZ (30 em < @& <50 em) M AR
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TR PRI, 2 B ARG 0 TR R A ik, i RS [ 8 B 3l 43 W S A T 7 R TR (A2, 43 1
HHPTRARZE (8 m<E <25 m) /NMEARZ (5 msE <8 m) KH#EARZE (200 em < 5 <500 em) Fl b AR 2
(50 em < <200 cm) , PEHCE EHEACTM B AL, 73505 AS AR Z HEZ 1T 20 19 P 3440 Tl O J A= 25 o7
FORNRIERZE ST, EEAE (V) IR ARS AR B ik,
1.2.3  AEBNFHE

A AL TE R R BT WA oR] PR BEUR A BE T, SE RSB, A A e R AT AR A S R I T el )
TERB AR, SR, e R, DI EAE N S EUKYE, 4391k F Shannon $5%% ( By) A1 Levins 5%k
( B,) HEARFMZ SR 5 25 50758 B, FIH Levins AR S SRR (0,) HEA S ESRE, HHELN
KBk EE > s EE " Mk,
1.2.4  SRERES MR

R 22 FL 3R (VR ) M2 RE 7 IR R ARZ A9 B R IR &5 1, IR G T W ARG I B R B 4 v e 5 i 3 3T
NS M Schulter ™ FIXITE LI 25> iy )59
1.2.5 FhlEELS 04T

FIFH XK F Spearman FAH AT I THEERES AN RIARZ SR BRI R ZE 1, JE T Wy Fp R & AR 7E A
s 0,1 oo, TR AR SR IR Yates B SRS IEA IR XA . X K50 A BE HE 60 H]
VTN S8 2 X [ AR ER 45 |, 1T Spearman FRAH SCAL 36 I8 02 TG 56, (5 FH 2% 5 vk AR VB b S5 e 1 o o [ 1) J 2
PERIAR ST, PRSI0 AT TR 202 IRk 4 s 2 B AEER 25 Y 7k

BT B 2 B B ELE 547 Microsoft Excel 2016 W15, A A0 7E R 4.3.2 WP 5g 4, hial e s &
A B B Origin2021 2%,

2 HREHSH

2.1 BB TR T A [ bR 2 O SRS Ao 1) e S B AR 2 B

W 2 FioR, PIARZ PR BRI A M5 (5.82) BSIUSER (4.28 ) 45 , T M AL A 1%y T 82 11 15 Ll o
T 22 S 3K, BATEX 2 FiAE P FE RV B2 IR v AR L AT o /N AR )2 B IR (4.83) (T 1(3.69) |
7 (Alphonsea monogyna) (3.67) , KEEAR)Z AT IHERS (4.00) FFHF(3.96) , HHE AR )Z 10 WS BEARS (4.98) | LU A4
( Chunia bucklandioides) (4.19) T EAE 4 5 Fr FE M2 ) A Fp 22 S e K

R2 WEMAERETIRMEABENMHEZERESMNEE

Table 2 Importance value and niche width among dominant tree species of different forest layers in the communities with Heritiera parvifolia

K 4 W%, 5 W HEASPITEEE Niche widih
Levels Ranking  Species name Abbreviation 1V/% B, B,
HIRARJE 1 M Vatica mangachapoi Vm 5.82 1.92 4.76
Middle arbor layer 2 WS Heritiera parvifolia Hp 4.28 2.46 10.44
3 H#Hi Endospermum chinense Fe 2.30 1.58 4.60
4 R SEW Sarcosperma laurinum Sl 2.12 2.49 11.37
5 HF Rl Diospyros hainanensis Dh 2.02 1.89 6.23
6 K83 8 Heptaplewrum heptaphyllum Hh 2.01 1.99 6.60
7 YT ¥, Amesiodendron chinense Ac 1.82 1.94 6.04
8 W44 Chunia bucklandioides Ch 1.78 1.30 3.39
9 R Altingia obovata Ao 1.73 1.33 3.57
10 WE P HE Castanopsis hainanensis Ch 1.62 1.54 4.28
11 HHiHE Castanopsis fissa cf 1.62 0.00 1.00
12 BV AT Schima crenata Sc 1.48 1.54 4.37
13 WAL Engelhardia roxburghiana Er 1.43 1.74 5.38
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R He YiFh 4 HiE FEAY H: L FERE Niche width
Levels Ranking  Species name Abbreviation /% By B,
14 JUTHA Ficus nervosa Fn 1.33 0.00 1.00
15 1 41 Triadica cochinchinensis Te 1.32 1.73 5.36
16 Bl B AR ZETF Neolitsea obtusifolia No 1.29 1.27 3.27
17 BIE A Prerospermum heterophyllum Ph 1.28 1.38 3.94
18 M5 Alphonsea monogyna Am 1.26 1.36 3.14
19 WM R B Tetradium glabrifolium Tg 1.25 1.48 4.02
20 V&R ILATF Garcinia oblongifolia Go 1.23 1.89 6.28
INFRAJZ 1 WA Heritiera parvifolia Hp 4.83 2.63 12.38
Small arbor layer 2 B Vatica mangachapoi Vm 3.69 2.01 4.60
3 JBE#: Alphonsea monogyna Am 3.67 2.19 7.21
4 WM ARZE T Litsea variabilis Lv 2.49 2.36 8.64
5 B UG ARTRF Schima crenata Sc 2.44 1.36 3.83
6 SR Sarcosperma laurinum sl 2.29 2.19 7.32
7 IR LAY F Garcinia oblongifolia Go 2.26 2.56 11.18
8 IHA#E Chunia bucklandioides Ch 2.10 1.20 2.81
9 K388 Heprapleurum heptaphyllum Hh 2.03 1.79 5.34
10 HEiR Gironniera subaequalis GCs 1.99 1.81 4.62
11 LAY Psychotria asiatica Pa 1.97 2.01 5.42
12 it Gonocaryum lobbianum Gl 1.87 1.85 4.87
13 FIAE Ficus vasculosa Fv 1.67 1.80 5.42
14 F2% Antirhea chinensis Anc 1.65 1.18 2.44
15 BB Hancea hookeriana Hah 1.59 1.71 5.12
16 KAEHAR Dillenia turbinata Dt 1.43 1.54 3.87
17 K Bedt Mayodendron igneum Mi 1.40 1.55 3.98
18 1R #AE Dalbergia hainanensis Dah 1.32 2.00 6.18
19 FI 254 Koilodepas hainanense Kh 1.31 1.25 3.22
20 RIS Canarium album Ca 1.22 1.91 5.70
KEA)Z 1 WBER) Heritiera parvifolia Hp 4.09 2.73 13.46
Large shrub layer 2 i Vatica mangachapoi Vm 3.96 2.24 6.25
3 JUS Psychotria asiatica Pa 3.06 2.47 9.99
4 114 Chunia bucklandioides Ch 2.27 1.18 2.89
5 HLEEFAR Hancea hookeriana Hah 1.78 1.87 6.06
6 IR LAY F Garcinia oblongifolia Go 1.60 2.29 8.91
7 W SEW Sarcosperma laurinum SI 1.59 2.23 8.36
8 JEZR Alphonsea monogyna Am 1.56 2.25 8.30
9 K LE Heptapleurum heptaphyllum Hh 1.53 2.00 6.00
10 HHEARZET Litsea variabilis Lv 1.43 2.23 7.99
11 FBiR Gironniera subaequalis Gs 1.29 2.11 7.60
12 REVAR Ardisia crenata Arc 1.25 1.88 6.11
13 2 F 46 Tabernaemontana bovina Th 1.21 1.74 5.52
14 BHE Gonocaryum lobbianum Gl 1.17 1.64 4.49
15 T Aidia canthioides Aic 1.10 1.70 5.08
16 F A Ficus vasculosa Fv 1.10 1.75 5.49
17 IIMA Acronychia pedunculata Ap 1.08 1.77 4.55
18 15 #AE Dalbergia hainanensis Dah 1.08 2.00 6.90
19 M2 A Gomphandra tetrandra Gt 1.08 2.02 7.11
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JZIK He44 W4 EE] HE(H HEZSBLTLE Niche width
Levels Ranking  Species name Abbreviation /% By B,
20 KAEFMER Dillenia turbinata Dt 1.08 2.05 7.51
HHEARZ 1 WA Heritiera parvifolia Hp 4.98 2.38 10.12
Middle shrub layer 2 WHAH Chunia bucklandioides Ch 4.19 1.18 2.70
3 LI B AT Schizostachyum hainanense Sh 3.42 1.89 6.41
4 JUAY Psychotria asiatica Pa 3.32 1.81 5.45
5 BB Y AW Saprosma merrillii Sm 2.39 1.34 3.67
6 HF 1L 2 Alpinia coriacea Ale 2.17 1.38 3.45
7 MR Licuala hainanensis Lh 1.77 1.60 4.92
8 FEAEHNAE Licuala fordiana Lf 1.57 1.53 4.26
9 JIRMMA Lasianthus curtisii Le 1.57 1.55 4.46
10 T Vatica mangachapoi Vm 1.47 1.25 2.84
11 T A 5% Antidesma hainanense Ah 1.47 1.52 4.33
12 W Y R Saprosma hainanensis Sah 1.40 1.23 2.98
13 FEWEHE Hedyotis paridifolia Hep 1.32 1.01 2.59
14 BERE Arenga westerhoutii Aw 1.32 1.02 2.60
15 YFESESH Mapania wallichii Mw 1.32 0.83 1.96
16 LG AL Chassalia curviflora Ce 1.30 1.02 2.30
17 118 22 Dianella ensifolia De 1.30 1.36 3.83
18 TR Ardisia polysticta Arp 1.30 1.35 3.71
19 BYJE Tetracera sarmentosa Ts 1.25 0.49 1.45
20 25 1% 5F A€ Tabernaemontana bovina Th 1.22 1.01 2.56

IV Importance value; Bs ; 42 25 56 Shannon $8%1; BL: " 250 %8 FE Levins #8540 ; Vi . 5 HF Vatica mangachapoi ; Hp : WIS Heritiera parvifolia ;
Ec: ®#fi Endospermum chinense ;S\ ; RSB Sarcosperma laurinum ; Dh ;¥R #1 Diospyros hainanensis ; Hh ; #5248 Heptapleurum heptaphyllum ; Ac : 4 FJ¢
Amesiodendron chinense ;Cb: LLHi#1 Chunia bucklandioides; Ao 1 7 ¥ W} Altingia obovata ; Ch: i 4 Castanopsis hainanensis; Cf; B HE Castanopsis
Sissa;Sc Bl AR Schima crenata ; Er: A1 Engelhardia roxburghiana ;Fu: JUT ¥ Ficus nervosa; Te : WS Triadica cochinchinensis ; No : 8l K 2% 1
Neolitsea obtusifolia ; Ph: Tl M Prerospermum heterophyllum; Am ; & Alphonsea monogyna; Tg: B 58 Tetradium glabrifolium; Go; W& 5 (LT F
Garcinia oblongifolia ;v : B AR ZET Litsea variabilis; Gs ; ABI Gironniera subaequalis;Pa; JUTF Psychotria asiatica ; Gl 3581 Gonocaryum lobbianum ;
Fv: RS Ficus vasculosa; Anc; B2E Antirhea chinensis; Hah ; LG BFHi Hancea hookeriana; Dt; KAETLRELH: Dillenia turbinata ;Mi ; K546 Mayodendron
igneum ; Dah . B #A8 Dalbergia hainanensis; Kh: FAZSH Koilodepas hainanense ; Ca: {8 Canarium album ; Arc . KPR Ardisia crenata; Th . 25 I
A€ Tabernaemontana bovina; Aic: 7 fli Aidia canthioides; Ap: L1 #Hf Acronychia pedunculata; Gt: ¥l 22 K Gomphandra tetrandra; Sh: \lI ‘B & 7
Schizostachyum hainanense ;Sm: B Y AR Saprosma merrillii ; Al : 50 1125 Alpinia coriacea; Lh: ¥FFGHINE Licuala hainanensis ; 1f . BEAEHIAR Licuala
Sordiana;Le ] HMMH A Lasianthus curtisii Ah; ¥ 75 T.H 25 Antidesma hainanense; Sah ; ¥ Y KW Saprosma hainanensis ; Hep ; 4E ¥ F- 55 Hedyotis
paridifolia ; Aw : Bt Arenga westerhoutii ; Mw ; BAREFE S8 Mapania wallichii ; Ce: 254 1% Chassalia curviflora; De ; I >4 Dianella ensifolia ; Arp : 21 T 5

Ardisia polysticta ;Ts;%ﬂfﬁ% Tetracera sarmentosa

SR Ffr A 5 A [ AR A 38 i i A 25 07 9 B 5 o B AR OR AR 58 & — 3, M AR 507 i BE B B, 45
BERHET A SR 2) . Hrh, hIRRIZAE S 98 BE i KN A X ( Sarcosperma laurinum ) , 55 2B 7K
rh S 0w - B0HI L AR Y BT, AR A N g 7 5, B I AR AR A AR AR 5 /NTR R 2 108 R AT
( Garcinia oblongifolia ) FHRL 5 HFw A )22 ) W AR A 257 B BE IR 22, S BB 4 v, TE AR 0% 05 I se 4 vp o 4 32 b
A7, FEABARZ B I AR 227 15 22 ARARL 5 TP TR R 2 I T AR AR A 8 FE /N T E B e vy, B/ N AR R R AR 2
IRGn e, AW HAE RIS sa GO0 ST I A0 2 A v R B 2 1) T 2% R R AV b R AR A R 5 rh IR oK 2 1 B A
( Endospermum chinense) ./INFv AR JZ AL AR ( Schima crenata) \ KFEAR)Z FHFEAZ B9 LA A5 AL H TR R
2B I HE ( Castanopsis fissa) FIILT ¥5 ( Ficus nervosa ) A5 FEFE Fe /)N, A X 2 FIAEYITE i 2 1L B9 5347 i ]
WA H bRy A & P E B AR IR AR R BUAER] | ASFREDT  FERER 2SR o A AN 5
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2.2 USRS BT ZERE VR AN R 2 DU B ) A 5 e AR

W 1 BRI TR N AR 2RI PR 2 DL R 43 4L 190 ARt fE 7 AR
B ESS A 155,185,188 137 41, 45 5 B Fh X £k 81.58% ,97.37% ,98.95% . 72. 11% ; "= A5 H S W .
(0,,=0.5) 7394 36 .43 48 37 41,4515 18.95% .22.63% .25.26% ,19.47% ; o & 40 &4 WA 35.5.2.53
H, %15 18.42% 2.63% ,1.05% 27.89% , HHr, rh e RZH LT ¥ F4H 1 I8 ( Amesiodendron chinense ) 4z 254
AR (1.30), ML T A SO 9B S/ AU ETE 1R v Ul BR300 5 4 35 R i 4
55 /INTR A J2 1 0 S R A VAR 2 1) I S A RS ( Canarium album) | HE A J2 (14) 85 S5 A% 0 PR L8 55 60
( Mapania wallichii) #EL, SR ZEH /NTRARZ IR HREARZ A 8 A S S AT 40 3A 9,15 .13,
13 41, B HAE /N AR 2 R4 B 1ok, PR AR E /R /DN,
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Fig.1 Levins niche overlap index among dominant tree species of different forest layers in the communities with Heritiera parvifolia

Vi FA  Hp W1  Ec . TR 5 S1: RIS Dh 18 REA ; Hh: REFE5E Ac 40701 ; Ch: (LHRAE ; Ao ¥ R BAE 5 Ch: 38 1 5 CF: B 6 Se. SEIA
AH 3 B BT s Fn s JUT 8 5 To s LA No s BEMBEAR 22 75 Phe BT R 5 Am: R s Tg: BOH 52885 Go IR B LIAYT T+ Lv: S A AR LT Gs:
B 5 Pa: JUTT ; GLB5ME ; Fv: I PIAR s Anc: B2 ; Hah DML B BPAR ; Dr: RAETLRESR ; Mi: KBEAE ; Dah ¥ B B4R Kh: FLZER 5 Ca B ; Arc : SRIDAR;
Th: 25 1M 4E 5 Aic: B8 ; Ap : LA ; Gro ML 22K Sh: LB AT 5 S BUR QAR 5 Ale: B0 11225 Lh 965 B AR 5 LE REAE AR Lo 20
AR5 A R A 28 5 Sah : ¥ G Y A s Hep : SEIS -5 5 Aw s B ; My : BURERR S0 ; Co AEAE ; De: LLITE 22 Arp AL TF2R s Ts B -

2.3 IR BT LR R TE AN [RUMRZ O SR A ) SR R 2
W 3 7N, WA BT 7E R 1 v T AR 2 L 3 1 B R B 25 M O 22 HE R VR = 1.07> 1, ARG S i1 2
=21.42 75 NXG o5 20) WX g5 20y KT BEBH f 7 AR 2 AR Sl G AN 1 3 TR ZE s /INTR AR 2RI R R
205 Z R VR 435100 3.26 .2.73 2,70, 9K F 1, HE B St it & W 2 51k 65.27 .54.61 .53.91, I ANFE RN

http ; //www.ecologica.cn



3396 xR 45 4

DX TE A, 156 FH X =AM AT S5 i 34 5 Bk 2 TR R 4G
2.4 SRS BT ZERE VR AN R DU AR ol ) o ] SCER REAIE
2.4.1  FplRSCHAMEHT

WIE 2 Fros , IR BT AERE IS B b NTR AR 2RI T E AR SR AR SR T 43 S ZH AU 190 ZHAfont v X2 A 56
L IE A AR 5045 82 131,119 109 41, 4% 5 s Fh XF %X 43.16% .68.95% .62.63% .57.37%, i, hFs K
JEYNAN 0 RS, | AR S 0 IE BRI 1 4, 5300 R/ N R 2 BB 2K (Antirhea chinensis ) FIHE
Mo KIEARZ W) R BPAR (Ardisia crenata) F1 R AL H AR ( Dillenia turbinata ) | H AR JZ B9 23 M- 1L 22 (Alpinia
coriacea ) FEFG AR ( Licuala hainanensis) | B35 1EEREE 4394 4 .3 4 4, HAW I MR I 38 IE Bk S . 5 fEkss
B4 B4 94 52 .67 .70 4,45 i 49.47% 27.37% 35.26% 36.84% . Hirh i /NRAR)Z S B FEMIELEA 4
AN 12, A A i R ES R PR 2 I AN 3 A . AR B ST AR A3 14,7 411
M, %15 7.37% 3.68% 2.11% .5.79% ., 1ETERES L4002k 0.87 ,2.52.,1.78 1.56 , IR RZ A BCES G b3, K
TR 34 R TERREE (G AR FR AT A BRI ZE AR 7 AN R AR O S5 AR Ao 2 B b R (S /8 23 35 301 1 5 7
JE R R] DCHR PR 55 , 48 EB 3 i S B ST o A A )

R3 WISKFAEREARNERE R SEERE S
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Fig.2 Interspecific association X* test among dominant tree species of different forest layers in the communities with Heritiera parvifolia
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Fig.3 Spearman’s rank correlation coefficient test among dominant tree species of different forest layers in the communities with

Heritiera parvifolia

* P<0.05; ** P<0.01; =*=*=P=<0.001

YA 25 55 DT A= 58 9 2R AR
3.2 MR P LR R AN RIAR R OS5 M b ] e

T ETE0E 25 2 AN [ A o T A 35 2 S 7 A (VA LB R, RS AU IRV I B A8 R AIE 0 B G R v 1
B B SR , W ) PR B R AR AL, b 8] TE SCHR R nT REASGR , R T B T J0ORHK AR T e e L 77
TET ) TGOy Ty R 7% ARSI R 13 % L) SRS T /E RS S [ b2 000 30 o 14 S AR 25 4 43 A %
B, PR ARZ AR AR BN 2 TERAS , AR 1 52 35 IR IREY | S R I A2 A ] 5¢ R B AR B A
B /NEARZ AN P2 I W RI LE BL M 25 KB 50 3 U B T AR R I DG 3R | 5 SCHE A 0 X [
DX R L 3t PR 1% Fof ) 2R 45 AT 5 45 SR AR DL AR v (0 480 o 1) ) T 97 B 205 LG {02 A4 R 9 AU TR B s o 2
— 072 Spearman FRAHICKLIRMF L 45 KR B, T ANTRARJZ R | P AR J2 A 34 B Al IE 5O O L 4353 0.
79.1.50.,0.86 . 1.18  FEREE AL EVE DT I, /NTFARZ>HHERZ > KERZ>HHRARZ ,/NARZ S FREARZEAH
TR, B FIARZE B R ZEEH R P ) 2 A 2 IR A | SCIBR PR, Miont T] 2 3L HE Ao s e, 3
— SIS TEVF AT IR R IR SE PERF 5T th C A B0 IE S T RE S B A Bl PR AR IR o i) A= 252
P2 S K s T AR A R 22 R P A M, IR DG R T D, AR WF 58k BT R K 2 B4 ¥ R Al ( Diospyros

http ; //www.ecologica.cn



74 RIS W SEAR ) IR T 7 R AN [RDM S DS B ol A 2507 5 7p ] HR 45 3399

hainanensis) FIHEF ,/NT A J2 AW BREAR, RIS B 11T L KA J2 () AR D AR R R AR A SR | v 98 A2 11 ) B AR
TR I 1) 22 AT S A k2 LA DG, U0 AR TR PR 2 A X 6 oot T LA (R AL S 2 R e 7 — e R B LR T
SR EE B M T T K 2 Y A5 R - 5 B8 ( Tetradium glabrifolium ) /NFR AR J2 1) i B R K Be Ak
( Mayodendron igneum) A J7% ) 5 SHEARS AT LL1 ) A S5 XoF (1] S22 0 I 38 6RO O, R 202 i TAE R RR AT
A 35 S SO R R g T B R PR )38 1V BB T R TR, AR BT HER

4 it

25 AT, (1) Vi pg P MR L 5820 Bl 17 25 LR DX A R FEAS R (op /NTR R B RR (HEARJZE ) Y
R BEIR SE SF PEE A ., 1) T A SR R B — (3R 5 (2) ANTRIARJZ 18 RS0 DL 480 Ao ot B U5 R A7 A — 5 1A AT
I, R HREAJZE B F A RE 5 BRI P PR T IR, WA TE /NI AR 2 2 B 52 4 TR 1R, R IR R 2 B/l
(3) /N ARJZ R HEARZ A T W R IEAE  HAS R AR)Z B9 0SB B[R] R 25 A 238, QI sy, 2 3
WSEopATAR SR o DAL, BEAE A PR R A L, 5 BERS IC A A 2 R PEAR LA B b 3 S 2847 N TR, [/
FoARJZ B R LU 1, RFEAZ BB T BEA S 0 i Ll =2 S b, 5870 M R v b 9 B85 R 1T 28 3]
WIRhSEAE | S SRS AR ) A DR P AR b R ARAE B R O B R

S % 3k ( References) :

[ 1] dRubie, 2200 R A, (43, 5 3 PR, a0 22 55 BbRos A0 LU 35 X% S 3T AR (0 i) SR o FH 2 2525 4z, 2019,
30(1); 67-76.

(2] XWHLL, MR, it R4 225 22 A8, AN, RIB T, HaARE A 10T )RR A2 R R A A0 SRR RIS, R3S 24,
2020,40(6) ; 2057-2071.

[ 3] WRubiE fRUSH, R AR, Bk, R BUE 5B 22, XM 21, B VA A 1L A AR B V4 S A 0 10 i [ DG I0E B BF P e . B2
1,2022,42(9) : 3688-3705.

[ 4] Hirzel A H, Hausser J, Chessel D, Perrin N. Ecological-niche factor analysis: how to compute habitat-suitability maps without ahsence data?
Ecology,2002,83(7) ; 2027-2036.

[5] MaY M,Li QH,Pan S P,Liu C,Han M S, Brancelj A. Niche and interspecific associations of Pseudoanabaena limnetica-Exploring the influencing
factors of its succession stage. Ecological Indicators,2022,138; 108806.

[ 6] Sanjerchei M M,Rundel P W. A comparison of methods for detecting association between plant species. Ecological Informatics ,2020,55; 101034.

(7] vwfh, SR, A, SRR R, DR, WG M e SRR FARI AR SO ARIE. AR 22441, 2023 ,41(5) « 613-625.

[ 8] Pandey R, Rawat M, Singh V, Yousefpour R, Reshi Z A. Large scale field-based evaluation of niche breadth, niche overlap and interspecific
association of Western Himalayan temperate forest tree species. Ecological Indicators,2023,146; 109876.

[ 9] BorEsg, Tom, sh2ofh, 20 XUR IR, Bl SR, FERE 22 | B 05 , 240 2R eIl IR B G AL Z AR AR VA PR 3T RE A (Y o [E] 10 45 B P AR e M
Mr. HPRL2E2ER,2024,42(2) ¢ 170-180.

[10]  REEX,WRBOE  WRorkth, WAa , W/ME, 255035 . 15 i Hoy AR QR MR 2 0] 23 A R AR 9. ARREBRIRESY ,2023,52(5) « 133-141.

(11 SRIGUE, 224500 b/ Nk 27008, B IH R F R VLB (NG, B 53, AL, i , b e 38, S50k 965 i 4 16 3R s AR BT A AL )
ATHRAE B TR FERL R RIS, ) DU , 2024 (2024-04-29) . hitps ://kns.cnki.net/kems/ detail /45.1134.(.20240428.1451.002. html.

[12]  ZR05A, SKIBUTL A/ INBE , 257000 OB, B0RE SO91 A AN L, SRR R TR VLB, BT I, TR V6 i 48 43 A1 1) FEl R T e A B A
FEMIAL B K B RAE. ) PURE , 2024 (2024-04-24) . hitps ://kns.cnki.net/kems/ detail /45.1134.q.20240422.1652.002. html.

[13]  FREds. b E ARG AR 1 Rh S R 205 2 . T VU I, 1984,4(2) : 149-155.

[14] . DEIGRE &R R EIRID]. dbat. T EMLEAB5EBE ,2006.

(151 A/, PR BRIRORE. 79 5 T8 LD AR T 08 L AR PRI B2 2. W R R 222l . FARRLAEIR, 1994 ,12(3) + 220-236.

[16] RbRRE. BIMEARSFI AR 98 48 i th i R E AR R, BRI 22 ,2014,37 (10) : 43.

[17] Xin G L,Ren X L, Liu W Z, Jia G L, Deng C Y. The complete chloroplast genome of a rare species Heritiera parvifolia merr. ( Malvales:
Sterculiaceae ) . Conservation Genetics Resources,2018,10(4) ; 885-888.

(18] skMEsk, b, F 0, 3O, XEAR, 2ER . R % 1 AR X RPN R ATSY. P fEY A4 ,2014,35(2) : 362-368.

[19] HEER, rk=z B EA T kIR R 02 LI e AL L b RS54 5 Zh A FRIE. AT SE,2024,44 (1) ¢ 75-85.

[20] EEZ, HE= S0 s, FESe R, T, T3, TR s, Trh, 5208, ik AR, X BR, AL (b B R 4R ) D4 N

http ; //www.ecologica.cn



3400 JAE = 45 4

[21]
[22]
[23]
[24]
[25]
[26]
[27]
[28]
[29]
[30]
[31]
[32]
[33]

[34]

[35]

[37]
[38]

[39]

[40]

[41]

[42]

[43]

[44]
[45]

SR, AP AR, 2020,44(2) ; 128-178.
KoK B AERARY. B ARIRIMYE R At , 2001,
s, Bl R AR 2 B JEsT: BleAth iR, 2011
Schluter D. A variance test for detecting species associations, with some example applications. Ecology,1984,65(3) : 998-1005.
KR  GEAR  BUEE 58, RGBSR VAR T T L S AR R MR Y8 T R L AR e 2 2 6 R R DI 4. 5 A AR A, 2023,34(7)
1771-1778.
Cardillo M, Dinnage R,McAlister W. The relationship between environmental niche breadth and geographic range size across plant species. Journal
of Biogeography,2019,46(1) : 97-109.
Schellenberger Costa D, Gerschlauer I, Kiese R, Fischer M, Kleyer M, Hemp A. Plant niche breadths along environmental gradients and their
relationship to plant functional traits. Diversity and Distributions,2018,24(12) . 1869-1882.

g, TRSCER B SE, ML, BROGA. WU 4 AL B B DR ) 0 9% 5 W ol 2 2 O R AR BOCH B RIS 224, 2023, 43 (7)
2865-2880.
EPBL, WM, ARE A R TR AR W B AT IR T MRS 5 B, Ml BR£,2020,56(5) ¢ 160-167.
PREBL, b s, SEaele /N, 2R 2R3 /NI TR 1 3 0 [ K o nl R P A A ) AR S T SY. A A 35 4R, 2014,38(6) : 576-584.
Laughlin D C,McGill B J. Trees have overlapping potential niches that extend beyond their realized niches. Science,2024,385(6704) : 75-80.
Jacquemyn H,De Coensel B,Evans A, Wang D Y,Merckx V S F T. The relationship between phylogeny , range size , niche breadth and niche overlap
in European orchids ( Orchidaceae). Journal of Biogeography,2024,51(3) : 409-421.
AP, AR, SV, 59 AL - gtk 1Ly S PR i ¢ 8 - o] S SR 2 SR ASAR W 10 A ZS AL S A RS ARl R AE BT S, 2023,36(3)
138-148.
Sudrez-Mota M E, Villasefior J L. Ecological niche overlap among species of the genus Zaluzania ( Asteraceae) from the dry regions of Mexico. Plant
Ecology and Evolution,2020,153(3) ; 337-347.
2R SRIBUTL A/ INBE , 22250 T 36, R M. T e IR TR O R AL B B AT 4k i 7 ARl 741, 2024 (2024-03-15) . hitps://
kns.cnki.net/kems/detail /45.1381.5.20240314.1530.002. html.
Nan Q R, Zhang Q,Li X H,Zheng D N,Li Z H,Zhao L Y. Niche and interspecific association of the dominant species during the invasion of
Alternanthera philoxeroides in the Yangtze River Basin,China. Agriculture,2023,13(3) ; 621.
Zhang Y Y, Zhou W M, Yuan Q, Deng J J, Zhou L, Yu D P. Niches, interspecific associations, and community stability of main understory
regeneration species after understory removal in temperate forests. Frontiers in Plant Science,2024,15: 1371898.
R RN, BR RIS , SN SE, RRSCF, 7 k. I L ] I MRl (AT E M BRI HILR]. A AR 2A T, 2022,41(8) « 1474-1481.
Hu J T,Zheng Z L, Wen X Y,Hu X S,Lin Y M,Li J,Ni J, Wu C Z. Variation in niche and interspecific associations across elevations in subtropical
forest communities of the Wuyi Mountains, Southeastern China. Forests,2024,15(7) : 1256.

HE SR ARAE A, b A SR IE SO 2T I 0 B LA L)t AR SRR B B B R R A . A B

2007,15(3) : 257-263.
FRALFS, ThITPF A, KT, A, A LV I R IR SO R 2 R IR 2 ) A3 A A JR B R ) SCIR M A 5. N A A AR,
2004,15(11) : 2013-2018.
KERRSE oL, XE A DA, K. B 2 A 2 SR ARG ) A 2SS R RIS AW AR S AR, 2022,46 (11) .
1400- 1410.
Chen M,Mo F Y ,Zheng L L,Bin G L,Zou Z Y,Chen P Q,Xue Y G. Correlation and community stability analysis of herbaceous plants in Dashiwei
Tiankeng Group,China. Forests,2023,14(6) ; 1244.
PREDL, /NI, AR AR T, BURIE, B, B B 23/ . 88 g 9 0 18 i il AZ RS DL A R A R A1 IR 25 P BT 5. AR L2 241
2011,29(3) . 278-287.
EFHE, ARSI, BRI R VT 5 H A MR R R AR 2 SRR RIS, AR AR, 2021,40(9) ¢ 2689-2697.
W A2 SR, R B W 0 B IR AR AL 43 B A AR A543, 2003,27(3) ; 380-387.

http ; //www.ecologica.cn



