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Abstract Typical quadrats were set up in the field for vegetation survey to explore the niche characteristics
of dominant species in forest community of Tiantoushan Nature Reserve in Shenzhen. And the competition
and coexistence mechanism of various groups in tree and shrub layer were analyzed to provide accurate data
and theoretical guidance for regional ecological environment protection and forest resource management. The
utilization of environmental resources by dominant species were discussed with three indexes of niche breadth,

overlap, and similarity. The results showed that Levins index and Shannon index of Schefflera heptaphylla and
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Eucalyptus robusta were the largest, which were 2.54, 1.01 and 3.80, 1.36 respectively, among the dominant
species in tree layer of two typical stands. And the smallest were Rhododendron moulmainense, Castanopsis
hystrix and so on. Desmos chinensis and Ilex asprella had the largest niche breadth, and the two indices were 2.93,
1.09 and 3.81, 1.36, respectively, among the dominant species in shrub layer. And the smallest was Rhodomyrtus
tomentosa, Psychotria asiatica and so on. The average niche overlap of tree layer in the secondary evergreen
broad-leaved forest was less than 0.5, and the competition among dominant species was weak. The competition
among species in shrub layer was more intense than tree layer. But the inter-specific competition in tree layer and
shrub layer of the planted evergreen broad-leaved forest were all intense. The average niche similarity of tree layer
and shrub layer in the secondary evergreen broad-leaved forest were below 0.5, which indicated that most species

had different demands for environmental resources. The living habits of the planted evergreen broad-leaved forest

communities were similar. The demand for resources was similar, and the niche differentiation was unstable.
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Tab.1 Distribution of plots in Tiantoushan district

75 Levins Al Shan-

PG FHRRE R 21} 3 g
Plot No. Vegetation type Latitude Longitude
kil -1 RARULE By BRI AR 22°40'11.84" 114°24'44.12"
kil -2 RARUCLE Wy BRI AR 22°39'59.93" 114°24'45.38"
kil -3 RARUCLEHy BRI AR 22°41'15.26" 114°24'40.37"
1k 1l -4 PN £ 4 I 22°39'49.76" 114°23'26.71"
kil -5 VNI £ L 22°39'46.08" 114°23'23.22"
Ik 1l -6 N TR 2R AR 22°39'52.33" 114°23'29.16"
Ik 1l -7 N TR R AR 22°39'58.00" 114°23'33.00"
R 2 RAREWRB RN KRR S
Tab. 2 Numbering of tree species in the secondary evergreen broad-leaved forest
i R4 7R i 4 B
No. of species Species name No. of species Species name
1 il 1 Lt
2 JUAY Psychotria asiatica 2 EIEIIN
3 BB A 3 I Sarcandra glabra
4 W] 4 Sl
5 WHTTIEME Machilus chekiangensis 5 WL} Ardisia lindleyana
6 g 2% 2 6 B Ardisia quinquegona
7 JKAIAE Adina pilulifera 7 B4t
8 {BES% Sterculia lanceolata 8 ikt
9 AR¥5 Ficus variolosa 9 Ty i 8
10 48 Aporosa dioica 10 TNERBR Brainea insignis
11 S k% Litsea rotundifolia 11 4148 Aporosa dioica
12 B Ardisia quinquegona 12 BAF llex pubescens
13 W Toxicodendron succedaneum 13 NI Rourea microphylla
14 LA Acronychia pedunculata

E: ZEIATAZ, AFINERZ.

Note: tree layer was listed on the left and shrub layer was listed on the right.
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Tab. 3 Numbering of tree species in the planted evergreen broad—leaved forest

USLE TR LSRR BN USEE TR RFh2 PR
No. of species Species name No. of species Species name
1 AL 1 i A
2 i 2 LigARN
3 1A 3 RET
4 385 Litchi chinensis 4 IHBL
5 i 5 Bt
6 A% Cinnamomum parthenoxylon 6 GRS
7 214 7 FAEXT %8 Clerodendrum fortunatum
8 SRR Itea chinensis 8 oo e
9 MsBaM Cassia fistula 9 KFBKFT Clerodendrum canescens
10 fRLE 10 M5 Ficus hirta
11 gk L 11 WE T Gardenia jasminoides
12 Ut
13 H& M Mallotus apelta
14 BREAEM Zanthoxylum avicennae
15 =M Melicope pteleifolia
16 FE R
17 B Melastoma sanguineum
18 BB LT Glochidion eriocarpum
19 F& Dalbergia odorifera

TE: ZEVVARARZE, AYIHERZ.

Note: Tree layer was listed on the left and shrub layer was listed on the right.
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Fig. 1 Important values and niche breadth of dominant species in tree layer of secondary evergreen broad—-leaved forest
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Fig. 2 Important values and niche breadth of dominant species in shrub layer of secondary evergreen broad—-leaved
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Fi. 3 Important values and niche breadth of dominant species in tree layer of planted evergreen broad—-leaved forest
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Fig. 4 Important values and niche breadth of dominant species in shrub layer of planted evergreen broad—-leaved forest
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Tab.4 Niche overlap of dominant species in the tree layer of secondary evergreen broad-leaved
N?fjii?je?ies 2 3 4 5 6 7 8 9 10 11 12 13
2 0.68
3 0.00 0.14
4 0.16 0.36 0.74
5 0.33 0.90  0.00 0.21
6 0.41 0.91 0.47 0.65 0.87
7 0.97 0.83 0.00 0.19 0.55 0.59
8 0.16 0.82 0.00 0.18 0.98 0.83 0.39
9 0.00 0.14 1.00 0.97 0.00 0.47 0.00 0.00
10 0.97 0.83 0.00 0.19 0.55 0.59 1.00 0.39 0.00
11 0.97 0.72 0.25 0.41 0.36 0.55 0.95 0.19 0.25 0.95
12 0.02 0.25 0.99 0.99 0.12 0.57 0.05 0.12 0.99 0.05 0.28
13 0.15 0.23 0.99 0.98 0.03 0.51 0.14 0.00  0.99 0.14  0.16 0.98
14 0.23 0.43 0.96 1.00  0.25 0.69 0.27 0.22 0.96 0.27 0.47 0.98 0.97
R 5 RRAREMNBRAHKEREREMEMETAES
Tab.5 Niche overlap of dominant species in the shrub layer of secondary evergreen broad-leaved
AR 2 2
Noﬁﬁfﬂﬁ s 2 3 4 5 6 7 8 9 0 1 12
2 0.86
3 0.00 0.83
4 0.54 0.87 0.48
5 0.26 0.66 0.18 0.94
6 0.35 0.77 0.29 0.97 0.96
7 0.19 0.62 0.11 0.92 0.99 0.96
8 0.63 0.65 0.68 0.31 0.00 0.27 0.00
9 0.97 0.71 0.97 0.36 0.09 0.13 0.00 0.50
10 0.19 0.62 0.11 0.92 0.99 0.96 1.00 0.00 0.00
11 0.92 0.78 0.95 0.38 0.05 0.23 0.00 0.87 0.86 0.00
12 0.79 0.73 0.83 0.36 0.02 0.26 0.00 0.97 0.69 0.00 0.96
13 0.19 0.62 0.11 0.92 0.99 0.96 1.00 0.00 0.00 1.00 0.00 0.00
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Tab.6 Niche overlap of dominant species in the tree layer of planted evergreen broad-leaved forest

i s
Nootmemeoes 2345 s o
2 0.53
3 0.87 0.37
4 0.90 0.20 0.93
5 0.93 0.59 0.73 0.82
6 0.84 0.17 0.87 0.98 0.84
7 0.37 0.00 0.47 0.62 0.56 0.77
8 0.75 0.64 0.38 0.52 0.90 0.55 0.35
9 0.66 0.10 0.85 0.89 0.66 0.93 0.85 0.29
10 0.78 0.21 0.94 0.84 0.52 0.71 0.20 0.17 0.68
11 0.82 0.19 0.57 0.81 0.89 0.84 0.56 0.82 0.60 0.43

#7 ATREATHREARBERBFESES

Tab.7 Niche overlap of dominant species in the shrub layer of planted evergreen broad-leaved forest

Nj%)ﬁfﬂﬁiies 2 3 4 5 6 7 8 9 o 11 12 13 14 15 16 17 18
2 0.86
3 0.65 0.94
4 091 0.87 0.77
5 0.85 0.96 0.92 0.86
6 0.83 0.67 0.45 0.79 0.53
7 096 0.75 0.53 0.82 0.80 0.69
8 0.82 0.80 0.65 0.62 0.87 0.42 0.87
9 0.76 0.85 0.76 0.85 0.70 0.89 0.57 0.42
10 0.76 093 090 0.88 0.82 0.77 0.58 0.52 0.97
11 0.62 092 098 0.68 0.86 0.45 043 0.60 0.77 0.89
12 0.86 0.52 0.29 0.82 0.55 0.76 0.87 0.52 0.55 0.49 0.17
13 0.79 099 0.98 0.86 0.95 0.61 0.67 0.72 0.84 0.94 0.95 0.46
14 0.85 0.60 0.44 0.87 0.68 0.62 0.87 0.59 0.52 0.53 0.29 0.95 0.57
15 0.68 0.89 091 0.84 0.79 0.70 048 0.44 094 099 091 042 0.93 047
16 096 093 0.81 095 095 0.71 091 0.83 0.76 0.83 0.72 0.77 0.90 0.85 0.78
17 0.79 0.76 0.62 0.86 0.61 0.95 0.61 0.36 097 090 0.62 0.68 0.74 0.60 0.86 0.75
18 0.75 0.71 0.56 0.78 0.54 0.97 0.56 0.34 0.96 0.86 0.58 0.62 0.68 0.50 0.81 0.67 0.98
19 0.32 0.66 0.75 0.50 0.49 0.51 0.07 0.12 0.82 0.85 0.83 0.00 0.72 0.02 0.88 0.41 0.70 0.71

RS 55 204 0 A AT AR M B/ (0) AT AR
KIZOEHFE AT 171 APt A= 25 07 A1 L1 48 850
L 0.5 BIFPXTA 1324 (77.19% ), FEAKFEEY

{64 0.62. FEAJZOLHAB RIS o Az A AU 4
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Tab.8 Niche similarity of dominant species in the tree layer of secondary evergreen broad-leaved

N?j;?rit#je?ies 2 3 4 5 6 7 8 9 10 11 12 13
2 0.50
3 0.00  0.10
4 024 034 0.76
5 029 0.69 0.00 024
6 032 080 030 054 0.68
7 0.84 0.66 0.00 024 045 048
8 0.14 054 0.00 014 085 052 030
9 0.00 0.10 1.00 076 0.00 030 0.00 0.00
10 0.84 066 0.00 024 045 048 1.00 030 0.00
11 082 060 018 042 029 050 082 0.14 0.18 0.82
12 0.11 021 0.8 087 011 041 0.11 0.11 089 0.11  0.29
13 0.13 023 087 086 013 043 013 000 087 013 032 0.87
14 028 040 070 094 030 060 030 016 070 030 046 081 0.83

R 9 RAREMEREAM HMERRRZF B MESCBCIE

Tab.9 Niche similarity of dominant species in the shrub layer of secondary evergreen broad-leaved

N(){Eé:)ﬁflj’uﬁbp ﬁiies 2 3 4 5 6 7 8 9 10 11 12
2 0.76
3 0.95 0.71
4 0.49 0.73 0.44
5 0.21 0.45 0.17 0.72
6 0.34 0.58 0.29 0.84 0.78
7 0.12 0.36 0.07 0.63 0.91 0.78
8 0.40 0.38 0.45 0.21 0.00 0.22 0.00
9 0.84 0.63 0.84 0.37 0.09 0.22 0.00 0.36
10 0.12 0.36 0.07 0.63 091 0.78 1.00 0.00 0.00
11 0.76 0.64 0.81 0.37 0.09 0.22 0.00 0.64 0.73 0.00
12 0.60 0.57 0.65 0.37 0.09 0.22 0.00 0.80 0.56 0.00 0.84
13 0.12 0.36 0.07 0.63 0.91 0.78 1.00 0.00 0.00 1.00 0.00 0.00
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Yokh, BABGRBITEARET o AR S v
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SV R PN AN 3 N ISE7 L I 78 e A
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TeAR = GHEAZ IR B B3 i M I fE
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Tab.10 Niche similarity of dominant species in the tree layer of planted evergreen broad-leaved forest

i il 2 2
éﬁﬁiﬁ% 1 2 3 4 5 6 7 8 9 10
2 0.44
3 0.73 0.34
4 076 028 0.78
5 084 050 066  0.69
6 0.73 0.28 069 090  0.69
7 0.19 000 029 037 029 046
8 0.66 045 0.41 044 075 0.43 021
9 0.53 0.14 067 075 046 078 062 021
10 059 024 075 0.66 043 057 0.5 0.25 0.54
11 0.64 028 0.51 0.73 0.75 072 036 069 050 039

® 11 ALERIFHHRERRBE LB MAESMABE
Tab.11 Niche similarity of dominant species in the shrub layer of planted evergreen broad-leaved forest

9 o 11 12 13 14 15 16 17 18

5 i 22

No{%ﬁﬁﬂﬁzms 2 3 4 > 6 7
2 0.74
3 0.61 0.83
4 0.78 0.76 0.63
5 0.76 0.86 0.81 0.76
6 0.65 0.62 0.48 0.64 0.49
7 0.86 0.67 0.53 0.69 0.70 0.55
8 0.69 0.69 0.56 0.57 0.69 0.42 0.75
9 0.67 0.73 0.65 0.75 0.59 0.76 0.54
10 0.69 0.85 0.78 0.76 0.72 0.65 0.56
11 0.51 0.77 0.90 0.53 0.73 0.48 0.43
12 0.64 0.38 0.24 0.62 0.42 0.66 0.71
13 0.71 0.93 0.89 0.73 0.87 0.59 0.63
14 0.70 0.47 0.34 0.71 0.51 0.49 0.74
15 0.64 0.78 0.79 0.73 0.71 0.59 0.51
16 0.87 0.82 0.68 0.87 0.86 0.56 0.81
17 0.71 0.68 0.61 0.70 0.54 0.85 0.57
18 0.62 0.59 0.52 0.61 0.45 0.88 0.52
19 0.26 0.42 0.52 0.38 0.33 0.33 0.13

0.52
0.54
0.53
0.46
0.61
0.55
0.47
0.69
0.46
0.38

0.87
0.70
0.45
0.71
0.54
0.84
0.67
0.87
0.85

0.77
0.38
0.84
0.47
0.93
0.73
0.81
0.74

0.13 0.55 0.57

0.15
0.80
0.24
0.78
0.59
0.57
0.57

0.35
0.83
0.34
0.56
0.57
0.55

0.44
0.84
0.79
0.66
0.57

0.43
0.65
0.54
0.45

0.59 0.00 0.47 0.09

0.68

0.75 0.62

0.69 0.53 0091

0.62 030 0.43 0.45
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