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Study on niche and interspecific association of Pinus taiwanensis forests along the

altitudinal gradient in Wuyishan National Park
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Abstract: To explore the changes of niche and interspecific association of Pinus taiwanensis forests in Wuyishan National
Park along the altitude gradient. Based on the quadrat survey, niche determination, variance ratio method, X” test, Pearson
correlation test and Spearman rank correlation test were used to study the niche and interspecific association of the main
species in the P. taiwanensis forests plot along the altitude gradient in Wuyishan National Park. The results showed that .
(1) P. taiwanensis, Rhododendron ovatum and Rhododendron latoucheae are the common tree species in the P. taiwanensis

forests plot along the altitude gradient in Wuyishan National Park. Among them, P. taiwanensis occupies more resources in
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each altitude plot, which has a great influence on the resources and environment in this area. (2) The average value of
niche breadth, the average value of niche overlap coefficient of P. taiwanensis forests plot along the altitude gradient in
Wuyishan National Park increased gradually with the increase of altitude, indicating that the resource utilization rate of
species in this area changed significantly along the altitude gradient. (3) The overall connection of the study area was
significantly positive. The overall connection of the P. taiwanensis sample plots along the altitude gradient in Wuyishan
National Park was as follows: 1400m sample plot was not significantly negative, 1500m sample plot was not significantly
positive, 1600m sample plot was significantly positive, and 1700m sample plot was not significantly negative. As a whole, it
is conducive to the stability of the community. There are differences in the connection of P. taiwanensis forests sample plot
along the altitude gradient in Wuyishan National Park, and the altitude has a significant effect on the connection results.
(4) The average value of the interspecific association index of the species in the P. taiwanensis forests along the altitude
gradient in the Wuyishan National Park gradually increased with the increase of altitude, and the number of positive
association species gradually increased with the increase of altitude. The degree of interspecific association changed
significantly in the P. taiwanensis forests plot along the altitude gradient in Wuyishan National Park. (5) The species-pair
relationship formed by species correlation also changed along the altitude gradient of P. taiwanensis forests plot in Wuyishan
National Park. In the study area 1400—1700m altitude range, the number of positive correlation species gradually increased

with the increase of the altitude of the P. taiwanensis forests sample plot in Wuyishan National Park.
Key Words; Wuyishan National Park; altitudinal gradient; niche; interspecific association
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Table 1 Overview of P. taiwanensis forests sample plot along the altitude gradient

g o e s
FOSS poen e mEvee R s s Wi/ () Bl
Sample . Number . . Slpoe
Coenotype Elevation Area Latitude Longitude Slope
plot no. of plants aspect
P1 B FAA 1400 2000 907 117°44"21"E 27°45'55"N 26 FN)
P2 LA 1500 2000 1469 117°44'17"E 27°45'58"N 54 K
P3 LA 1600 2000 1724 117°44'14"E 27°46'00"N 34 FN)
LR - )
P4 -~ 1700 2000 3435 117°44'08"E 27°46'03"N 5 R
B 1 A A R
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Table 2 The species importance value and niche breadth of P. taiwanensis forests sample plot along the altitude gradient

P1 P2 P3 P4
4% ik wEie ol g SOl REie el fEe o
Abbreviation Species Importance ME Importance Mrg Importance MLE Importance MLE
value Niche value Niche value Niche value Niche
width width width width
Em TS Eurya muricata 22.06 16.16 25.88 17.26 6.39 9.18 — —
Pt A Pinus taiwanensis 17.26 9.39 15.90 9.09 15.15 9.80 15.77 17.98
Ro R4 Rhododendron ovatum 5.16 9.43 6.66 9.25 12.37 12.34 14.63 16.52
Rl JEFHLRS Rhododendron latoucheae 4.48 5.24 3.58 11.90 7.71 10.78 18.68 13.23
Qm ZlkE X Quercus multinervis 4.13 7.38 4.87 5.81 4.64 9.25 3.16 16.73
Lh WM Lithocarpus harlandii 4.05 6.33 — — 5.57 8.04 2.39 12.34
La RIKARZETF Litsea acutivena 3.66 8.65 3.69 5.81 — — — —
Sl S L Symplocos lancifolia 3.52 5.45 — — — — — —
Ss AAAF Schima superba 3.29 7.23 2.57 7.53 6.99 10.31 — —
Pc HREIAEAE Prunus campanulata 2.71 4.45 — — — — — —
BN
Mr Meliosma rhoifolia var. barbulata o o 271 1029 o o o o
En MM AY Eurya nitida — — 2.76 8.00 5.17 11.20 — —
Co RAMEIE Celastrus orbiculatus — — 243 8.38 — — — —
Ce itk Castanopsis eyrei — — — — 4.81 8.21 3.55 9.98
Er E%ﬁﬁ'ﬂé\ — — — — 5.45 7.93 — —
Eurya rubiginosa var. attenuata
Sr Bi i KA} Schima remotiserrata — — — — — — 12.33 11.77
Na Hﬁ(l%‘)f?k%? . . — — — — — — 2.09 8.97
Neolitsea aurata var. chekiangensis
Lo WA Lithocarpus oleifolius — — — — — — 2.07 12.63
Rf T#FES Rhododendron farrerae — — — — — — 5.41 9.26
A Mean value 7.03 7.97 7.11 9.33 7.43 9.70 8.01 12.94
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PR ANR . P1REHURAR 2548 (16.16) \ THAR AL (9.43) FIEE ILAL (9.39) ; P2 FEHIJEAR 2545 (17.26) | REfA LAY
(11.90) FREEHIAER (10.29) s P3 FEHE DAL (12.34) AT MHAS (11.20) FIREFAALAS (10.78) ;P4 FEH 2 15
L (17.98) 2Bk X (16.73) FIELERAE (16.52) o HRHEA 540 8 BE(E AR Ak FBI AT 45, P00 %t 45 T 450RF 1l
1 A SR IR #8451 o
322 EBNESR

TR BE B AR A A AR S R RO 3 K 1 FIE 2, 0, 8B R0, 1] EBR UL RS 1 2E
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Table 3 Species niche overlap coefficient of P. taiwanensis forests sample plot along the altitude gradient

pianka & R40( 0, ) Pianka’s overlap factor( 0;,)

R

Sample arca I ] 5 T 0,<05 0,205
Interval range Mean value
P1 [0.08,0.69] 0.38 34 11
P2 [0.07,0.81] 0.46 27 18
pP3 [0.24,0.94] 0.54 17 28
P4 [0.32,0.93] 0.67 5 40
et Edp2 Epr3 M P4
50 ¢ ; ;
& 40 L -
Lk B s s s s
By %0 | | - .
23 i 7 7 | |
Al : : :
£% 20|
N2 i i i i
g : : : :
=] : : : :
Z 10} H 1 i i I i
. 1 h B 1
=0.5 <0.5 =05 <0.5 EBZ ks IEMR SR IEMSR SR
PiankaE & A% Ochiai e 45 %L Y oL Pearsonff] &tk SpearmanfAf 5 1tk
Pianka's overlap factor ~ Ochiai connection index X2 test Pearson correlation test Spearman rank correlation test

1 GRS EE LMY R SRR G I L RO BT LR
Fig.1 Variation trend of species correlation indices and test results in P. faiwanensis forests sample plot along the altitude gradients

P1:1400m £EH ; P2 1500m £EH ; P3: 1600m £EHL ; P4 1700m A

R4 BBRBERLRKERY T SEEBRE S

Table 4 Overall species association of P. faiwanensis forests sample plot along the altitude gradient

=31 FELE K ge it X2l FHAE o 46 45 51
Sample area variance ratio( VR) Statistic (W) X2 threshold (Xé'gi X2 0s) Results

Pl 0.74 14.76 (10.85,31.41) ENTE R

P2 1.27 25.50 (10.85,31.41) NTE AN S

P3 2.57 51.48 (10.85,31.41) LoEA NS

P4 0.89 17.88 (10.85,31.41) ENTE S
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Pt % Pl Pt [0.72 P2

Ro |0.69(0.48 Ro 10.70{0.80

Rl (0.45]0.63]0.58 Qm |0.74{0.30|0.44

Qm [0.46(0.490.59|0.48 La [0.33]0.15/0.21{0.32

Lh [0.41]0.49]0.17(0.25|0.27 RI [0.49(0.48]0.78]0.39(0.29

La |0.52{0.38(0.54]|0.49]0.54(0.14 Mr |0.48{0.17(0.08|0.59(0.44(0.07

S1 [0.37]0.25]0.43|0.09|0.49{0.36(0.21 En |0.73(0.61]0.58|0.36{0.27|0.43|0.27

Ss [0.55(0.3310.29/0.10{0.13]0.37|0.51{0.18 Ss 10.60(0.70]0.8110.26{0.25]0.72|0.13{0.71

Pc 10.65(0.43(0.42/0.08(0.24{0.20(0.30{0.09|0.39 Co [0.64(0.67|0.5410.39{0.52|0.33]0.4310.34(0.36

Em Pt Ro RI Qm Lh La SI Ss Em Pt Ro Qm La Rl Mr En Ss
Ro E P Pt [0.90 P4
Rl [0.72]0.75 Ro [0.84|0.79
Ss 10.75|0.79]| 0.74 Sr [0.93(0.91]0.77
Em [0.69(0.72{0.66| 0.54 Rf 10.81/0.76/0.83(0.74
Lh [0.32/0.51|0.42{0.26/0.33 Ce |0.78/0.71(0.82(0.76/ 0.82
Er |0.56(0.71|0.52|0.78| 0.46(0.24 Qm [0.74]0.62|0.76]| 0.63|0.58|0.58
En [0.62/0.68(0.79]0.62| 0.50| 0.55]| 0.47 Lh [0.62{0.71]0.49|0.61]|0.39|0.50(0.41
Ce |0.51]0.63]|0.62|0.49/0.36(0.52{ 0.58] 0.56 Na |0.75/0.73/0.65[0.75[0.78| 0.65| 0.62| 0.36
Qm [0.29(0.36(0.32{0.34| 0.25| 0.37]| 0.42| 0.56 0.29 Lo [0.69[0.53]0.59{0.62]|0.63|0.61(0.63(0.32(0.57

Pt Ro RI Ss Em Lh Er En Ce Rl Pt Ro Sr Rf Ce Qm Lh Na

B2 AERBERELRAENYMESNERRY
Fig.2 Species niche overlap coefficient of P. taiwanensis forests sample plot along the altitude gradient
Em A Z54% s P SIS s Ro: HHHAE s R BEAALRS ; Qm: Z KT X 5 Lh ¥4 ; La: RIKACLE T S G I Ss o AR ; Po: AR A ILIAEAE ; Mr: B
HOAER] s En: ST 0142 5 Co - BEUERE ; Ce : fIKE ; Er: 8 BELTHGAL ; Sro B ST ; Na: Wi AR ZE - Lo M HRT s RE: T A HEHS

3.3.2  FRIBREERAE
TR PR A B 2 (LA MR s 4 b (e IR 25 P B L% 5 IR 1 FNIEL 3, OF 3sR{E A [0, 1], HAE MK, IR A BE 4
FREEE R S vl A BEVEIR TH i, 4 ASRE LA RO [R1IBC 25 48 55 P S (B8 14 R, 43 31 0.52.,0.66,0.80
0.87 ; i AR S5 4850 (01<0.5) FIXTESY B2 20 .6 .0 .0, Fl 6T I BEZEF8 550 ( 01=0.5) Fh 5045 & 25 .39 45 .
45, BT T] TE 56 25 i X B30 B 2 VA 1) T v S s 4 A A X ] ) 52 e o i o, 5 W R AR AR S R AR
M5 R—3
R5 ORIEHRBEE LM BT SRR

Table 5 Interspecific association index of P. taiwanensis forests sample plot along the altitude gradient

Ochiai BEZETEH0( OI) Ochiai connection index( OI)

FE — —
Sample area IX. ] 3 el FH{E 01<0.5 01=0.5
Interval range Mean value ' ’
P1 [0.25,0.84] 0.52 20 25
P2 [0.11,0.90] 0.66 6 39
P3 [0.53,1] 0.80 — 45
P4 [0.56,1] 0.87 — 45

3.3.3  FilE SCHRPERHIE
IR R BE BT LA ARER B AP I XK B0 25 SR W3 6 TR 1| AR 3, BEVEHR T i, 4 4 FF dth 1 B 25 b vt 45000
T 20,29 39 44 N [REFHFE IS B 35 1E () BRE5 48 % P4 REHB B A RRIR , FlOGT (R0 2 35 1E B 45 30 1>, 7F
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AR IR I 45 ASBIXTIBCES Hh , BER TSR Ty, TE (570) REE 4 b X 50 LU A958R (DN ) 5 £ P4 A
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Fig.3 X test and Ochiai index of species in P. taiwanensis forests sample plot along the altitude gradient
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Table 6 Interspecific association characteristics of P. taiwanensis forests sample plot along the altitude gradient
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Fig.4 Pearson correlation and Spearman rank correlation analysis between species in P. faiwanensis forests sample plot along the

altitude gradient
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