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Factors affecting individual growth of Pinus koraiensis and Tilia amurensis in
coniferous and broadleaved mixed forests in Jiaohe,
Jilin Province of northeastern China

Zhang Meng Fan Xiuhua
(School of Science, Beijing Forestry University, Beijing 100083, China)

Abstract: [Objective] Pinus koraiensis and Tilia amurensis, the dominant tree species in coniferous and
broadleaved mixed forests in Jiaohe, Jilin Province of northeastern China, were taken as the research object.
We investigated the interspecific differences in leaf traits, correlations among leaf traits, and the effects of
biotic factors (neighborhood competition, initial DBH, leaf traits) and abiotic factors (topographical factor)
on growth rate of trees. [Method] Welch ANOVA was used to quantify the interspecific differences in leaf
traits of Pinus koraiensis and Tilia amurensis. Principal component analysis (PCA) and Spearman

correlation coefficient were used to evaluate the correlations among leaf traits. The relative effects of
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different factors on growth rate of Pinus koraiensis and Tilia amurensis were calculated by ordinary least
squares model (OLS). [Result] The light-saturated photosynthetic rate and leaf dark respiration of Pinus
koraiensis were significantly higher than those of Tilia amurensis; light-saturated stomatal conductance and
specific leaf area of Tilia amurensis were significantly higher than those of Pinus koraiensis. The light-
saturated photosynthetic rate of Pinus koraiensis was positively correlated with light-saturated stomatal
conductance and specific leaf area. The light-saturated photosynthetic rate of Tilia amurensis was positively
correlated with light-saturated stomatal conductance and negatively correlated with specific leaf area. Initial
DBH, neighborhood crowding index and slope had significant negative effects on average annual DBH
growth of Pinus koraiensis. Initial DBH had significantly positive effect on average annual biomass growth
of Pinus koraiensis, neighborhood crowding index and slope had significantly negative effect. Initial DBH
had significantly negative effect on average annual DBH growth and positive effect on average annual
biomass growth of Tilia amurensis. Altitude had significant negative effects on the average annual DBH
growth and annual biomass growth of Tilia amurensis. [Conclusion] The leaf traits of Pinus koraiensis and
Tilia amurensis have significantly interspecific differences, the correlation of leaf traits of two species has
different patterns. The growth of Tilia amurensis is affected by the initial DBH and elevation. The larger the
initial DBH is, the lower the average annual DBH growth is, and the higher the average annual biomass
growth is. The higher the elevation is, the lower the average annual DBH growth and biomass growth is. The
growth of Pinus koraiensis is affected by the initial DBH, neighborhood crowding index and slope. The
larger the initial DBH is, the lower the average annual DBH growth is, while the higher the average annual
biomass growth is. The larger the neighborhood crowding index and slope is, the lower the average annual
DBH growth and average annual biomass growth are.

Key words: forest management; Pinus koraiensis; Tilia amurensis; annual mean growth; initial DBH;

topographical factor; leaf traits; interspecific difference
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Tab. 1 Composition of stand tree species

WA A5 ERUARD v T T AR/ (m? hm ™) i s W T AR L A1)
Tree species Basal area at breast height per hectare/(m*-ha™") Proportion of basal area at breast height/%
KA Fraxinus mandshurica 7.860 24.281
ML Tilia amurensis 4.296 13.272
TLffA Acer pictum subsp. mono 4.116 12.715
2K Pinus koraiensis 3.895 12.031
Z Ak Quercus mongolica 2.899 8.956
¥7 WMk Acer triflorum 1.987 6.138
HH#E Betula platyphylla 1.743 5.383
F M1 Ulmus davidiana var. japonica 1.375 4.249
H AWK Acer mandshuricum 0.778 2.403
WU Betula costata 0.726 2.243
BRI Juglans mandshurica 0.653 2.017
F ¥ Populus koreana 0.341 1.053
HAth Others 1.703 5.260
STt Total 32.373 100.000
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Tab. 2 Statistical table of basic variable information within the sample plots

AF & Variable Ji# Range “FHI{H Mean bR % Standard deviation
4K Elevation (E)/m 468.57 ~ 486.49 477.24 4.20
W Slope (S/(*) 0.62~24.16 471 427
I H] Aspect/(°) 0.89 ~359.26 124.18 85.05
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Tab.3 Description of test trees

f e BB
Tree species DBH (D)/cm  Tree height/m branch/m
21K Pinus koraiensis 9.8+34 8.6+3.1 35+13
BB Tilia amurensis 83+3.8 8.8+3.7 3.1+14
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Tab. 4 Leaf traits of Pinus koraiensis and Tilia amurensis

PR Leaf trait

P Fh Tree species
N3 P. koraiensis

KW T amurensis

FeHuFI A3 2 Light saturation net photosynthetic rate/(pmol-m2-s™")

5 P 34 % Dark respiration rate/(pmol-m2-s™")

He i AIS FL S FE Light saturation stomatal conductance/(mol-m s ™)

LI T AR Specific leaf area/(cm®g ™)

10.324 £2.672a 7.161 + 1.774b
0.373 £ 0.099b

0.116 £ 0.043b

0.594 £ 0.250a
0.081 +0.026a

55.705 +£5.433a 319.707 + 48.634b

1 AT A R/NG FRER R 27 3% (P < 0.05) . Note: different lowercase letters in the same row indicate significant differences (P < 0.05).
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Tab.5 Regression models for annual mean growth of Pinus koraiensis and Tilia amurensis

] F ] Coefficient J7 F2 I Model performance
WA M) 57 A% e filE kAL 7 - -
Tree species Response variable Explanatory variable EAL ) EeS HT% RERN R RMSE
Initial DBH (D)  Iyc Topography  Leaf trait adj

ARV EREEKE

Pinus koraiensis Annual mean DBH growth Do+ Iy + 81+ Sta —0.171* —0.266**  —0.178* 0.131 0.477 0.363
EREYEEKE

Annual mean biomass growth Dy + Inc+ S+ S1a 0.835%** —0.243* —-0.206* 0.098 0.789 0.419

3% R K E
Tilia amurensis ~ Annual mean DBH growth Do+ E+Sia —0.778% —0.367* ~0.159 0.746 0.425
FHLMRLE KR Do+ E 0.366* ~0.536%* 0417 0.692

Annual mean biomass growth

VE: Iy BN AREG Spa LA *fRFEP <0.05, **f{FEP <0.01, ***{LFEP < 0.001. Notes: Iy, neighborhood crowding index; S 4, specific
leaf area. * represents P < 0.05, ** represents P < 0.01, and *** represents P < 0.001.
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