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Relationships between established seedling survival and growth in ever-

green broad-leaved forest in Tiantong
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Abstract: Community seedling regeneration is a crucial process for maintaining species coexistence. The
stage from which an established seedling becomes a new reproductive individual is one of the most important
components of community regeneration, and influences the community recruitment pattern. However, the
short-term mortality of established seedlings is lower than newly germinated seedlings, and previous studies
have not been able to analyze the effect of biotic neighborhoods and abiotic micro-habitat factors on estab-
lished seedling survival perfectly. Therefore, we suggest that the growth status of established seedlings could
predict established seedling survival during development, and analyze the effects of these biotic and abiotic
factors on established seedling growth, in order to indirectly estimate their effects on established seedling
survival. To test this hypothesis, we selected established seedlings in the 20 ha forest dynamics plot in
Tiantong as samples. Then, we used generalized linear mixed models to assess the effects of relative growth
rate, biotic neighborhood factors (conspecific/heterospecific adult neighborhood indices, density of conspe-
cific/heterospecific seedling neighbors, the amount of conspecific/heterospecific leaf litter from neighbors)
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and abiotic micro-habitat factors (canopy openness, herbaceous coverage, elevation, slope, aspect, pH value,
total nitrogen and total phosphorus in the soil) on short-term established seedling survival rates. We used lin-
ear mixed models to assess the effects of biotic neighborhood factors and abiotic micro-habitat factors on rel-
ative growth rates of established seedlings. Results showed that relative growth rates have a significant, posi-
tive effect on established seedling survival, and this factor is the most important factor among potential in-
fluencing factors. In addition, canopy openness, as only one significant influencing factor, has a positive ef-
fect on relative growth rates of established seedlings. These results suggest that the growth status of seedlings
could predict established seedling survival during development. Meanwhile, established seedlings prefer to
grow in habitat with better light. Therefore, the established seedling survival rate would be higher in the hab-

itat with better light through higher relative growth rates.
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Fig. 1 Topography of 20 ha forest dynamics plot in Tiantong and the distribution of seedling census stations
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1
Table 1 Micro-habitat factors of seedling plots

Micro-habitat factors Maximum value Minimum value Mean Standard deviation
Canopy openness (%) 35.31 2.58 9.09 3.86
Elevation (m) 572.28 321.89 441.87 53.9
Slope (°) 82.65 4.00 35.08 11.98
Aspect (°) 318.92 30.00 185.93 54.86
Herbaceous coverage (%) 100.00 0.00 20.76 24.94
Total nitrogen (g/kg) 10.04 0.95 3.15 1.27
Total phosphorus (g/kg) 0.79 0.02 0.26 0.13
pH  pH value 5.26 3.50 414 0.25
Aspect is the clockwise rotation from the north.
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Fig. 3 Effects of factors on established seedlings survival in the community. The AICc weight indicates the relative importance of
each factor. The ranking of potential factors in the X axis is ordered by the AICc weight. RGR, Relative growth rate in the previous
year; Icon, Conspecific adult neighborhood indices; lhet, Heterospecific adult neighborhood indices; Scon, Density of conspecific
seedling neighbors; Shet, Density of heterospecific seedling neighbors; Lcon, Amount of conspecific leaf litter; Lhet, Amount of
heterospecific leaf litter; Coverage, Coverage of herb in the focal seedling plot; Openness, Canopy openness; Aspect, Transformed by
cos(a)+1.1; pH, pH value in the soil; TN, Total nitrogen in the soil; TP, Total phosphorus in the soil.
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Fig. 4 Effects of biotic neighborhood and micro-habitat factors on the relative growth rate of established seedlings in the communi-
ty. The AICc weight indicates the relative importance of each factor. The ranking of potential factors in the X axis is ordered by the
AlCc weight. Icon, Conspecific adult neighborhood indices; Ihet, Heterospecific adult neighborhood indices; Scon, Density of con-
specific seedling neighbors; Shet, Density of heterospecific seedling neighbors; Lcon, Amount of conspecific leaf litter; Lhet,
Amount of heterospecific leaf litter; Coverage, Coverage of herb in the focal seedling plot; Openness, Canopy openness; Aspect,

Transformed by cos(a)+1.1; pH, pH value in the soil; TN, Total nitrogen in the soil; TP, Total phosphorus in the soil.
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Appendix 1  The photo of established seedling in 20 ha forest dynamics plot in Tiantong
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Appendix 2 Species composition of established seedlings in 20 ha forest dynamics plot in Tiantong
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3
Appendix 3 Equations
http://www.biodiversity-science.net/fileup/PDF/2016290-3.pdf

4 pseudo-R-squared
Appendix 4 The pseudo-R-squared and estimator of combined fixed factors including species’ average relative growth rate factor
and each potential impact factor in seedling growth mechanism model
http://www.biodiversity-science.net/fileup/PDF/2016290-4.pdf

5 20 ha () 50, 40 8
; (b)

Appedix 5 Relationship between survival rate and relative growth rate of established seedlings in 20 ha forest dynamics plot in
Tiantong. (a) represents the relationship between annual survival rate and mean relative growth rate of established seedlings of dom-
inant species (abundance is more than 50 and frequency is more than 40) in seedling plots; (b) represents the relationship between
annual survival rate and mean relative growth rate of established seedlings of the whole species in seedling plots.
http://www.biodiversity-science.net/fileup/PDF/2016290-5.pdf

6 pseudo-R-squared
Appendix 6 The pseudo-R-squared of potential impact factors
http://www.biodiversity-science.net/fileup/PDF/2016290-6.pdf




