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Differences in height, diameter at breast height, and growth relationships between
them of common tree species at different altitudes in Shandong Province

ZHANG Wenxin', LI Qiang’, WANG Ning’, FAN Xiaoli', WANG Hui’, JIANG Chengping*, LIANG Yu'"
(1. Shandong Academy of Forestry, Jinan 250014, Shandong, China; 2. School of Tropical Medicine of Hainan Medical University,
Haikou 571199, Hainan, China; 3. School of Life Sciences of Shandong University, Qingdao 266237, Shandong, China; 4. Yantai

Forest Resources Monitoring and Protection Service Center, Yantai 264001, Shandong, China)

Abstract: Based on the data of plant community inventory in Shandong Province, the common tree species were selected as the
research objects to analyze the characteristics of diameter at breast height( DBH) and tree height. Single factor analysis of variance
was used to compare whether DBH and tree height were significantly different at different altitudes. The allometric growth
relationship between tree height and DBH of different tree species at different altitudes was studied by standardized major axis
estimation. The study found that there were significant differences in DBH, tree height and their growth relationship at different
altitudes, and height-DBH allometry of different tree species at different altitudes was different. The height-DBH growth relationship
of three broad-leaved tree species, Quercus acutissima, Robinia pseudoacacia and Quercus variabilis, shows allometry growth at
different altitudes, and the growth rate of DBH is greater than that of tree height. At low altitude, the growth rate of DBH of
Platycladus orientalis was higher than that of tree height, while at middle altitude, the growth rate of tree height was higher than that
of DBH. For Pinus tabulaeformis, the growth rate of tree hight is faster at low altitude areas, while the growth rate of DBH is faster
in middle and high altitude areas. Pinus densiflora and Larix kaempferi have adopted isokinetic growth patterns in high and medium
altitude areas. The environmental changes caused by altitude gradients can affect the growth process of trees, but the differences in
growth response of different tree species are the result of the combined effects of habitat and genetic characteristics.
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Table 1  Survey information table of common tree species in Shandong Province

Rl ESNlN 1B/ m SR R/ m
(U] 2 888 31~841 7.77%0.05
DA 4120 62~1058 5.97+0.05
T 3231 80~ 1344 6.32+0.07
H A& s 1010 125~1339 12.80+0.20
JBRAR 2632 7~1208 7.38+0.07
R 6483 0~1162 7.92+0.04
e K Bk 1228 40~922 7.58+0.10
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Fig.1 Diameter at breast height and height of main tree species at different altitudes in Shandong Province
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Table 2 Allometric relationship between diameter at breast height and tree height of
common tree species at different altitudes in Shandong Province

NP2 \: b4 > > [=/
U Z N O R
<500 0.73 0.08 0.70 0.76 0.05 0.11 0.37 <0.001 -
ik 500~1000  1.23 -0.39 1.16 1.30 -0.47 -0.32 0.15 <0.001 +
>1 000 — — — — — — — — —
<500 0.89 -0.21 0.87 0.92 -0.24 -0.18 0.42 <0.001 -
JRF 500~1000  0.92 -0.18 0.87 0.96 -0.23 -0.13 0.48 <0.001 -

>1 000 1.02 -0.32 0.89 1.17 -0.48 -0.16 0.36 0.76 =
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