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Abstract:  Shannon-wiener index, Levins index and comparability proportion formula were used to study niche
breadth and niche overlap of dominant species in Tsuga longibracteata forest gaps at different stages. Tsuga
longibracteata, an endemic to China species of Pinaceae, is distributed at the uppermost layer of forest, which
makes it difficult to regenerate naturally. The study of ecological niche in gaps of . longibracteata forest is to
understand the change in population number of some species, the regeneration of which depends on gaps, and to
protect the forest resource more effectively. The sites studied were located in Tianbaoyan National Nature Reserve
in Fujian Province. Twenty one gaps, with quadrats of 80 m? each were investigated. The results revealed that
niche breadth of main trees in gaps varied at different stages of gap development. At early stage, niche breadth of
tree species declined in the following order: Tsuga longibracteata, Castanopsis carlesii, Schima superba,
Castanopsis eyrei, Michelia maudiae, Cinnamomum subavenium, Cyclobalanopsis glauca, Rhododendron iniarum,
Symplocos sumuntia, Cyclobalanopsis myrsinaefolia; at the middle stage, in the descending order of: Castanopsis
carlesii, Schima superba, Tsuga longibracteata, Cinnamomum subavenium, Michelia maudiae, Symplocos sumuntia,
Castanopsis eyret, Rhododendron iniarum, Cyclobalanopsis glauca, Cyclobalanopsis myrsinaefolia; while at the late
stage, Castanopsis carlesii, Schima superba, Tsuga longibracteata, Cyclobalanopsis glauca, Cyclobalanopsis

myrsinae, Cinnamomum subavenium, Michelia maudiae, Cyclobalanopsis myrsinaefolia, Castanopsis eyrel,
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Rhododendron iniarum. High values of niche overlap were shown in all trees in gaps with different stages, but then

the values declined with the gap development.

Less niche overlap values were shown in 7.

longibracteata

compared to those species with higher niche breadth, but more to those with lower niche breadth.

Key words: Gap; Gap development stage: Tsuga longibracteata forest; Niche breadth; Niche overlap
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Table 1 Niche breadth of main species in Tsuga longibracteata forest gaps at different stages and their ordination

Shannon-wiener index (B gw)

Levins index (B1)

B ik

- E M L E M L
No. Species
B 0 B (0] B (0] B O B O B 0

1 KuE%E 0914 1 0906 3 0893 3 0292 1 0283 2 0284 3
Tsuga longibracteata

2 YELkEHE 0684 7 0607 8 0493 10 0.180 7 0.147 8 0.116 10
Rhododendron simiarum

3 Kh# 0.827 2 0.977 1 0.999 1 0.250 2 0.275 3 0349 1
Castanopsis carlesii

4 AT 0.825 3 0.919 2 0995 2 0247 3 0294 | 0298 2
Schima superba

5 FHH 0.702 6 0.603 9 0.826 4 0.191 6 0145 9 0249 4
Cyclobalanopsis glauca

6 EL 0.564 9 0.771 6 0.825 5 0.149 8 0.198 5 0249 5
Symplocos sumuntia

7 WLEE 0711 4 0.771 5 0810 7 0.199 4 0.198 6 0234 7
Michelia maudiae

8 ik 0589 8 0710 7 0712 9 0137 9 0197 7 0198 9
Castanopsis eyrei

9 HiHEHERX 0352 10 0.376 10 0.810 8 0.099 10 0.096 10 0233 8
Cyclobalanopsis myrsinaefolia :

10 0.710 5 0.773 4 0.815 6 0.198 5 0.199 4 0238 6

Cinnamomum subavenium

E: BT Early stage; M: ' {#] Middle stage: L: J5 1] Late stage: B: % B Breadth: O: {17 J% Ordination
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Table 2 The niche overlap of main species in Tsuga longibracteata forest gaps at different stages

4 &AL H B {E Niche overlap o A &AL BB Niche overlap
ws 1 o 4 e s i o 4 i
Early stage Middle stage Late stage Early stage Middle stage Late stage

1-2 0.326 0.357 0.635 3-10 0.559 0.657 0.801
1-3 0.601 0.593 0.431 4-5 0.734 0.472 0.544
1-4 0.731 0.392 0.328 4-6 0.691 0.546 0.328
1-5 0.640 0.641 0.693 4-7 0.473 0.498 0.260
1-6 0.802 0.795 0.679 4-8 0.489 0.485 0.236
1-7 0.619 0.587 0.626 49 0.819 0.254 0.376
1-8 0.809 0.805 0.761 4-10 0.518 0.657 0.497
1-9 0.879 0.636 0.816 5-6 0.568 0.582 0.547
1-10 0.660 0.559 0.682 5-7 0.664 0.237 0.716
2-3 0422 0.467 0.582 5-8 0.699 0.546 0.661
2-4 0.479 0.336 0.000 5-9 0.654 0.347 0.797
2-5 0.500 0.500 0.500 5-10 0.374 0.232 0.674
2-6 0.173 0.764 0.486 6-7 0.691 0.455 0.730
2-7 0.385 0.475 0.565 6-8 0.561 0.699 0474
2-8 0.545 0.548 0.579 6-9 0.854 0.737 0.571
2-9 0.298 0.502 0.522 6-10 0.796 0.235 0.482
2-10 0.184 0.274 0.503 7-8 0.783 0.700 0.730
3-4 0.722 0.502 0.401 7-9 0.629 0.686 0.810
3-5 0.500 0.263 0.500 7-10 0.561 0.489 0478
3-6 0.715 0.500 0.588 8-9 0.637 0.702 0.814
37 0.713 0.606 0.588 8-10 0.561 0.451 0.467
3-8 0.693 0.635 0.590 9-10 0.676 0.245 0.560
3-9 0.853 0.842 0.758

FHHN S 5% 1 MR The No. of species in the table is the same to that of the table 1.
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Table 3 Distribution pattern of niche overlap of main species in Tsuga longibracteata forest gaps at different stages
B HA Barly stage 1 #1 Middle stage JF i Late stage
AN EBNY
Nicheowerlap  FRHC gy T g PUH e
value nEmbe; Proportion (%) nzmber Proportion (%) number Proportion (%)
0 0 0 0 0 1 2.22
0-0.1 0 0 0 0 0 0
0.1-0.2 2 4.44 0 0 0 0
0.2-0.3 1 2.22 7 15.56 2 4.44
0.3-0.4 3 6.67 4 8.89 3 6.67
0.4-0.5 4 8.89 8 17.78 8 17.78
0.5-06 9 20.00 11 24.44 14 31.11
0.6-0.7 13 28.89 8 17.78 7 15.56
0.7-0.8 7 15.56 6 13.33 5 11.11
0.8-0.9 6 13.33 1 2.22 5 11.11
0.9~ 0 0 0 0 0 0

0.5-0.6.0.7-0.8 & 0.8-0.9 2 [H] [RiFdh xS, 43 5 5 &
ittt B 1 20% . 15.56% 5% 13.33% 4 E R Fhr
S EBSEEEEPAE 0.5-0.6 210, &R
f 24.44% , HIK 2 0.4-0.5.0.6-0.7 X 0.2-0.3 2 [d]
IR H, 40 RO B 17.78% . 17.78% K
15.56%; JA Wi EERMAERN EEBMEEE P
0.5-0.6 28], & SRXTEH 31.11%, HIKE 04-
0.5 /% 0.6-0.7 Z A1 Ap 3t ¥, 4375 8 Flod #o
17.78% % 15.56%.
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