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ABSTRACT

This study was conducted to investigate growth performance and provenance by site interaction in
Pinus strobus (Eastern White Pine) provenance tests for selecting superior provenances in Korea. P,
strobus was planted in 1972 at four test sites in Korea and the growth was analyzed at age 39. The
growth of P. strobus was positively correlated with relative humidity and precipitation and negatively
correlated with temperature of the test sites. The portion of interaction term of the total variation
explained 2.5% in height and 24.6% in diameter of the total variation according to the regression
analysis. The method of combined stability and performance index (CSPi) ranked the North Carolina
provenance as the best provenance with good adaptability.
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Table 1. Average climatic conditions of P. strobus test sites from 1973 to 2008
Chuncheon Gunpo Cheongju Imsil
Average Temperature (°C) 11.0 11.8 12.1 10.9
Average Minimum Temperature (°C) 5.8 7.1 7.3 5.3
Average Maximum Temperature (°C) 17.1 17.1 18.0 17.6
Average Precipitation (mm) 1,293 1,262 1,230 1,333
Average Relative Humidity (%) 713 70.4 69.1 74.5
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Table 2. Mean height growth of P strobus provenances and seed sources by ages at the four test sites in Korea (edited from

Choi et al., 2008)

Sites Provenances Height by ages (m) DBH by ages (cm)
Age 20 39 20 39
New York 9.8 18.5 16.9 34.0
North Carolina 11.0 18.9 19.2 359
Rotorua 10.4 18.3 17.3 30.7
Chuncheon Induno Olona 10.5 18.8 17.6 34.5
Bagnolo 104 18.1 16.8 30.3
Ternavasso 10.6 18.6 18.2 334
Mean 10.5 18.6 17.7 33.1
New York 6.6 15.7 14.7 283
North Carolina 6.9 15.9 15.5 283
Rotorua 6.5 15.3 13.6 23.8
Gunpo Induno Olona 6.8 15.8 14.1 25.7
Bagnolo 6.5 15.7 13.0 24.9
Ternavasso 6.7 15.5 14.4 27.0
Mean 6.7 15.7 14.2 26.3
New York 5.7 16.2 11.0 26.7
North Carolina 6.9 17.1 13.0 304
Rotorua. 5.9 16.6 12.0 30.2
Cheongju Induno Olona 6.9 17.1 14.0 28.8
Bagnolo 6.4 16.7 12.0 28.6
Ternavasso 6.5 16.7 14.0 28.7
Mean 6.4 16.9 12.7 29.2
New York 7.4 18.8 11.8 26.1
North Carolina 8.5 20.4 14.0 32.7
Rotorua. 7.6 18.9 12.0 26.8
Imsil Induno Olona 8.1 20.2 13.0 324
Bagnolo 7.5 19.2 12.0 25.5
Ternavasso 7.9 19.8 143 29.8
Mean 7.8 19.6 12.9 28.5
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Table 3. Analysis of variance for Height and DBH of the P.
strobus provenance tested over the four sites in Korea

MS F-value
Factor D.F.
Height Height
Site 3 765.3 640.2%*
Provenance 5 18.7 8.33%*
Site x Provenance 15 2.9 1.3™
Error 1431 2.3
MS F-value
Factor D.F.
DBH /DBH
Site 3 2639.5 86.3**
Provenance 5 369.2 12.1%*
Site x Provenance 15 107.9 3.5%%*
Error 1431 30.6
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Table 4. Regression analysis for provenance by site interaction
for height of P. strobus provenances tested at the four sites
at age 39 in Korea

Source DF SS MS F
Site 3 55.357 18.452 230.01%**
Provenance 5 2373 0475 5.92%%
S-P interaction 15 1.203 0.080
Heterogeneity of regression 5 0.641 0.128  2.28
Residual 10 0.562 0.056
Total 23 58.933

Table 5. Slopes, intercepts, and variances for each provenance
estimated from the regression analysis for the height of P,
strobus provenances tested at the four sites at age 39 in
Korea

Provenances Slope Intercept ~ Variance
New York 0.8812 1.7316 0.1691
North Carolina 1.1302 -1.8927 0.0261
Rotorua 0.9300 0.8440 0.0574
Induno Olona 1.0994 -1.4494 0.0205
Bagnolo 0.8791 1.8927 0.0094
Ternavasso 1.0976 -1.7412 0.0007

Table 6. Regression analysis for provenance by site interaction
for the DBH of P strobus provenances tested at the four
sites at age 39 in Korea

Source DF SS MS F

Site 3 142971 47.657 15.5%*
Provenance 5 5545911.092 3.61*%
S-P interaction 15 46.116 3.074

Heterogeneity of regression 5 2.736 0.547 0.13

Residual 10 4338 4.338
Total 23 244.546
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Fig. 1. The growth at age 39 of the six P. strobus provenances at the four test sites in Korea. (Left : height, Right : DBH)

Table 7. Slopes, intercepts, and variances for each provenance
estimated from the regression analysis for the DBH of P
strobus provenances tested at the four sites at age 39 in
Korea

Provenances Slope Intercept Variance
New York 1.0178 -1.0798 7.0840
North Carolina 1.0965 -0.3369 1.5119
Rotorua 0.9140 1.0663 5.5672
Induno 1.2185 -5.3915 4.9389
Bagnolo 0.7843 4.3196 24750
Ternavasso 0.9450 2.0048 0.2951

Table 8. Stability ranking test with non-parametric statistics
(CSP;) of the P. strobus provenances and seed sources at the
four test sites in Korea

Provenances Height DBH
Stability Stability
Provenances CSP; ranking CSP; ranking
New York 1.0 6 1.5 6
North Carolina 0.0 1 0.0 1
Rotorua 0.5 3 1.3 5
Induno Olona 0.0 1 0.8 4
Bagnolo 0.5 3 0.5 2
Ternavasso 0.5 3 0.5 2
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