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Niche characteristics and competitive relationship of Larix gmelinii between

different age classes in Greater Khingan Range secondary forest area
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Abstract: Niche can reflect the functional status of species in the community. We can quantitatively study the relationship
among intra-species, interspecies and habitat by the niche. In this paper, the dominant species of Larix gmelinii in the
Greater Khingan Range secondary forest area is used as the research object, and the niche characteristics, niche width,
overlap and competition relationship between degrees are analyzed using Levins formula, Pianka index and Hegyi single tree
competition index models. Results show that the niche width first increases and then decreases regularly with the
development of individual Larix gmelinii. The larger niche width tends to have a higher degree of overlap between
individuals, and there is a significantly linear positive correlation between the niche width and the degree of overlap. There
is no obvious correlation between the degree of niche overlap and the competition between each other, and there is a
mutually beneficial niche overlap phenomenon in the Larix gmelinii population. The competition between individual

organisms is related to the research scale.
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Table 1 Study on the statistics of tree indexes in the sample plot

Pfh BNt/ /em  BoMifE/em PN/ em AMAEL LiibIED: 3 BEHE XS5 HYE
species Max DBH Min DBH Mean DBH Numbers RA RD RF v
JEMHS Larix gmelinii 122 0.6 19.25 1497 0.4 9.46x10™" 0.4 1.79
B4R Pinus pumila 73 0.6 19.2 1578 0.48 4.74x1072 0.41 0.94
54 Alnus japonica 6.8 0.3 23 155 0.05 1.54x1073 0.1 0.16
FIE Betula platyphylla Suk 9.8 0.9 6.2 68 0.02 5.42x1073 0.06 0.09

RA: HHXIZ ¥ Relative abundance; RD: & & Relative significance; RF: #HX 45} Relative frequency; IV: T Z{H Important value; DBH: J#2 Diameter at

breast height
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Fig.1 Statistics of niche width of larch at different

development stages
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Fig.2 Curve fitting of niche width with age class
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Table 2 Statistics of niche width and overlap value of larch at different development stages

AT KT AT
w/a =B gt e Rnit Wt i A
Age stage SERE{A Age pair Breadth Overlap Age pair Overlap (A)IT]pCtltlUH
Breadth value mean value value value index
7 20.41 7-8 19.76 0.65 5-7 0.84 6.06
8 19.11 8-4 19 0.65 4-8 0.65 6.23
4 18.89 4-6 18.49 0.86 4-7 0.78 5.58
6 18.09 6-11 17.96 0.6 6-7 0.75 12.82
11 17.82 11-10 17.41 0.66 3-6 0.76 3.8
10 17 10-9 16.83 0.47 5-6 0.75 5.58
9 16.66 9-5 16.51 0.56 37 0.8 9.52
5 16.36 5-3 14.83 0.72 3-4 0.64 3.41
3 13.29 32 12.83 0.69 2-3 0.69 3.35
2 12.37 2-1 11.08 0.4 2-5 0.71 6.63
1 9.78 1-14 8.46 0.33 3-5 0.72 6.97
14 7.14 14-13 6.77 0.51 4-6 0.86 4.45
13 6.4 13-12 6.25 0.24 4-5 0.74 4.8
12 6.09 12-15 5.71 0.4 2-7 0.68 11.03
15 5.33
U FRORBEHAT; + BEVAKCT 0.1 % BIEVEKF 0.05; = =« BFEHAKT 0.01;
R3I EHMFMBEARRRENRMEEESAEREY
Table 3 Niche overlap index between individuals at different developmental stages in larch population
MR S 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Age class No.
2 0.40
3 0.46 0.69
4 0.43 0.55 0.64
5 0.36 071" 072" 074"
6 0.51 0.52 076" 086" 075"
7 0.39 0.68 080" 0.78* 0.84* 0.75"
8 0.42 0.58 0.60  0.65 0.55 0.55 0.65
9 0.34 0.47 0.57 052 0.56 0.56 0.58 0.50
10 0.44 0.49 0.55  0.62 0.61 0.63 0.63 0.60 0.47
11 0.33 0.55 0.50  0.57 0.57 0.60 0.60 0.60 0.57 0.66
12 0.16 0.19 0.19 031 0.26 0.17 0.33 0.40 0.32 0.56 0.31
13 0.07 0.23 0.24  0.48 0.34 0.34 0.43 0.38 0.33 0.38 0.23 0.24
14 0.33 0.62 0.48  0.36 0.53 0.30 0.60 0.45 0.31 0.54 0.16 0.41 0.51
15 0.24 0.28 0.06  0.26 0.18 0.16 0.28 0.30 0.23 0.34 0.38 0.40 0.37 0.39
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Fig.3 The curve of niche overlap index between adjacent individuals of two age classes at different developmental stages
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Fig.4 Niche overlap index of juvenile, adult and old larch
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Fig.8 Analysis of competition based on breast diameter markers
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