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Abstract

The purpose of this study is to compare the relative growth of annual ring width of red pine(Pinus densiflora), black
pine(Pinus thunbergii) and pitch pine(Pinus rigida) by means of multiple regression method according to Graybill
hypothesis. The obtained results are as follows. 1. The changes of rainfall have affected to tree growth during the periods of
1975 through 1978. 2. Among these pine trees, red pine was mostly influenced by environmental factors. 3. The growth of
annual ring width was sensitively responded to the changes of rainfall and air temperature. 4. Among the heavy metals ana-
lyzed, the concentrations(ppm) of Lead(Pb) and Copper(Cu) were negatively effected on the growth of annual ring width of

pine trees. 5. The analytical technique of annual ring width may be useful for estimation of the pollution in forest areas near
industrial complexes.
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Fig. 2. Changes of annual ring width in accordance with
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Table 1. Monthly delivery of rainfall in Ulsan (from 1975 to 1978)

Amount of rainfall (mm)

Year

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1975 357 232 73.5 175.8 1213 119.6 2221 47.4 225.7 67.4 164.6 30.2
1976 0.0 103.5 56.7 170.4 34.7 130.3 90.1 212.4 99.8 54.6 38.4 36.1
1977 7.1 0.0 88.2 207.1 67.4 184.6 320 114.5 141.5 43.2 112.9 26.4
1978 319 454 66.4 47.0 9.6 440.7 60.3 171.8 114.6 774 64.9 17.1
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Fig. 3. Annual ring index of each Disk in accordance with
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3.3.2.1. Disk 1(Pinus thunbergii)
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Fig. 7. Relation between copper content and annual ring
index of Disk 2 collected from Pinus densiflora.
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