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Influencing factors of composition and abundance pattern of tree seedlings in
broad-leaved Korean pine ( Pinus koraiensis ) mixed forest, Changbai Mountain,
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Abstract: This research aimed to understand the importance of biotic neighborhood and habitat factors for tree seedling
abundance in broad-leaved Korean pine ( Pinus koraiensis) mixed forest in the Changbai Mountain, northeastern China. We
examined the relative effect of biotic neighborhood and habitat factors on seedling abundance by using generalized mixed
linear model over 2 times. The results showed that a total of 10064 seedlings were investigated in all seedling plots of this
site, belonging to 9 genera, 9 families, and 17 species. The abundance of Fraxinus mandschurica seedlings is extremely
high, occupying an important position in the seedling composition. At the community level, heterospecfic adult effect,
canopy openness, and herb density exhibited significantly positive effects on seedling abundance, while herb cover and soil
moisture exhibited significantly negative effects on it. At the species level, the factors influenced the seedling abundance of
Fraxinus mandschurica and Tilia amurensis were consistent with the results after screening at the community level.
Heterospecfic adult effect exhibited significantly positive effects on Pinus koraiensis seedling abundance, but conspecific

adult effect and canopy openness exhibited significantly negative effects on it. This study showed that biotic neighborhood
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and habitat factors together affected seedling abundance pattern, and the relative importance of biotic neighborhood and

habitat factors varied among different seedling species.

Key Words: broad-leaved Korean pine ( Pinus koraiensis) mixed forest; generalized linear mixed model; tree seedling

abundance; biotic neighborhood ; habitat factors
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Table 1 Quantitative composition of seedling species

AR e Y AR I S R AL Tl
Yk Numbers of seedlings Seedling density/ ( k/m?) CV of seedling density/% Species frequency
Species 7H 8 H 7H 8 H 7H 8 H 7H 8 H
July August July August July August July August
JKBAM Fraxinus mandschurica 5670 3086 6.45+0.04  3.73x0.02 134.1 126.1 218 207
ffffiu dosioboldiamm 223 192 0.63+0.01  0.67+0.01 105.8 90.0 89 72
A Tilia amurensis 203 68 0.60+0.01  0.48+0.01 144.7 77.3 88 36
£IH Pinus koraiensis 57 85 0.56+0.02  0.640.01 79.0 68.0 28 33
IINBEBE Acer komarovii 95 15 0.57+0.01  0.54%0.05 93.8 68.3 42 7
B Acer barbinerve 42 67 0.39£0.01  0.41+0.01 84.3 87.4 27 41
A Acer mono 34 50 0.32+0.01  0.38+0.01 56.6 68.3 27 33
12 M Acer mandshuricum 13 11 0.30£0.01  0.3420.02 34.2 54.1 11 8
SR Quercus mongolica — 22 — 0.29+0.01 — 32.4 — 19
FM Ulmus davidiana 8 12 0.33+0.02  0.50+0.05 38.7 54.8 6 6
WAHE Betula costata 9 10 0.38+0.04  0.36+0.03 55.8 55.0 6 7
TERSBE Acer ukurunduense 11 1 0.55£0.08  0.25 74.7 — 5 1
EHEBK Acer tegmentosum 8 62 0.40+0.05  0.47+0.01 55.9 96.7 5 33
L Maackia amurensis — 4 — 0.33+0.04 — 37.5 — 3
FTHMR Acer triflorum 3 — 0.25+0.00 — 0.0 — 3 —
R K2 Picea jezoensis — 2 — 0.50 — — — 1
ZUHAT Ulmus laciniata 1 — 0.25 — — — 1 —
TP $ 4B TR A RE D7 v B U
R2 TNEERERMERNRERNSH
Table 2 Parameters used in the generalized linear mixed model
A5 Variable H/IME Minimum value e KA Maximum value F-A4{H Mean value

HE P RRARRUN. Biotic neighbors effects

[FFR4B4A Conspecific adult(C15) 0 0.407 0.038
SERh4RIA Heterospecific adult( H15) 0.074 13.066 0.441
TR Herb effect

FARBE Herb density( HD) 18.000 262.000 99.907
HAZERE Herb cover( HC) 9.500 95.000 64.934

IEERUNY Environmental effect
+ B4 /KA Soil moisture( SM) 30.800 56.300 46.811

T FRFEBL Leaf area index( LAI) 1.600 5.900 3.665
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Fig.2 Estimates of the coefficients of the models at the community level ( mean+2SE)
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Fig.4 Estimates of the coefficients of the non-significant species ( mean+2SE)
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