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Abstract: Pinus densiflora is a dominant conifer species in Korea and also distributed in regions of Japan and
eastern China. Success in the establishment and productivity of forest tree plantation is largely determined by
selection of species and seed source. The provenance tests of Pinus densiflora in Korea are underway. However,
the information of the growth performance of Japanese and Chinese provenances are insufficient. Therefore, this
study was conducted to evaluate the growth performance of Pinus densiflora Japanese provenances. Data were
collected from a provenance trial including established by Korea Forest Research Institude at Chungju in 1970.
Six Japanese provenances (31° 90'~40° 27" in latitude and 128° 47~141° 80' in longitude) were included in this
trial. Pyeongchang provenance at Kangwon province in Korea was used for reference provenance. At nursery
stage, the height and diameter at root collar of six Japancse provenances were smaller than those of Pyeongchang
provenance. Among Japanese provenances, Kasahara provenance showed higher growth performance than those
of others. The provenance rankings of growth performance were fluctuated until age 11. However, the growth
performance of Japanese provenances showed higher than those of reference provenance after age 17. Kirishima-
yama provenance showed best growth performance. Simple correlation analysis was conducted to investigate the
geographic factors affecting growth performance. The height growth showed negative correlation with latitude
of seed origin. Generally, Japanese provenences of Pinus densiflora were well adapted and grown in Chungju.
However, it was suggested that further studies on other sites need to generalize the results of this study.
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Table 1. Summary of climate and geographic information for sampling sites.

Provenance Lat. Long. Alt. M.T. SD AP R.H.
('N) ('E) (m) ‘0 o (mm) (%)

Iwate-ken,Kuji-shi,Samuraihama-machi,Japan 40.27 141.80 100 10.0 1925.1 999.7 73.4
Iwate-ken, Iwate-gun, Iwate-machi, Japan 39.95 141.20 200 8.4 1091.0 987.3 74.2
Iwate-ken,Higashi-iwai-gun, Daito-machi,Japan 39.03 141.37 200 11.1 1836.3 1518.3 71.1
Ibaragi-ken, Mitoshi, Kasahara, Japan 36.33 140.45 50 13.4 1886.8 1326.0 75.2
Nagano-ken, Asama-yama, Japan 36.37 138.47 1,000 7.9 1885.7 1197.6 78.4
Kagoshima-ken, Kirishima-yama, Japan 31.90 130.83 700 16.1 1967.4 2448.8 77.0
Pyeongchang-gun, Kangwon-do, Korea 37.67 128.47 800 12.9 2310.0 1653.4 55.0

*Lat(Latitude), Long.(Longitude), Alt.(Altitude), M.T(Mean temperature), S.D.(sunshine duration), A.P.(annual precipitation), R.H.(rela-

tive humidity).
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Figure 1. Location of 7 provenances and test site used in this study.
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Table 2. ANOVA for height growth of provenances of P
densiflora in the nursery.

Source DF SS MS ¥
Total 26 2351
Block 2 17.4 8.7 s.44
Provenance 8 192.1 24.01 15 606**
Error 16 25.6 16 '

Table 3. Comparison of growth performances among
provenances of P. densiflora in the nursery.

Mean
Provenance ) Diameter of ppH' p/PR?
Height(cm) root collar
(mm)
Samuraihama-machi 11.8* 5.6 83 95
Iwate-machi 13.4< 5.7 94 97
Daito-machi 12.9° 5.4 90 92
Kasahara 20.2% 6.3 141 107
Asama-yama 10.8° 5.0 76 85
Kirishima-yama 11.7% 56 82 95
Mean 13.5 5.6 94 95
Pyeongchang 14.3 5.9 100 100

'P/PH : Relative height growth(%) of each provenance compared
to Pyeongchang provenance, Korea.

P/PR : Relative diameter of root collar(%) of each provenance
compared to Pyeongchang provenance, Korea

*Superscripts a, b, ¢, d, and e mean the same group from Duncan's
muitiple range test of 99% level.
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Table 4. Height growth among provenances of P. densiflora at different ages.
Height (m)
Provenance
4yrs. Syrs. 6yts. Oyrs. 10yrs. 11yrs. 17yrs. 19yrs. 37yrs.
Samuraihama-machi 0.32 0.47 0.60 2.10 2.20 317 7.00° 7.50° 12.91°
Iwate-machi 0.35 0.49 0.59 2.07 2.57 3.36 7.10° 7.70° 13.33°
Daito-machi 0.37 0.47 0.60 1.83 2.65 3.49 6.50" 7.20° 13.20°
Kasahara 0.33 0.45 0.59 1.96 231 2.90 6.00° 7.00° 13.17°
Asama-yama 0.32 0.45 0.59 1.94 2.71 3.28 6.60% 7.50° 13.60™
Kirishima-yama 0.31 0.51 0.64 1.85 2.54 330 7.10° 7.70° 14.68°
Mean 0.33 0.47 0.60 1.96 2.50 325 6.72 743 13.48
Pyeongchang 0.32 0.45 0.63 1.89 240 2.87 6.40 6.90° 14.24°

*Superscripts a, b, and ¢ mean the same groups from Duncan's multiple range test of 99% level.
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Figure 2. Height growth pattern of each provenance at different ages.
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Figure 3. Volume growth pattern of each provenance at two
different ages.
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Table 5. Volume growth among provenances of P densiflora at different ages.

17yrs. 19yrs. 37yrs.
Provenance Height DBH Volume Height DBH Volume Height DBH Volume
(m) (cm) (m’) (m) (cm) (m’) (m) (cm) (m’)

Samuraihama-machi ~ 7.00° 9.7¢ 0.029° 7.50° 10.3% 0.033 12.91° 19.2° 0.182°
Iwate-machi 7.10° 9.0 0.025% 7.70% 10.0° 0.032* 13.33¢ 17.6® 0.162"
Daito-machi 6.50° 8.4 0.02* 7.20° 10.6* 0.034 13.20° 17.1% 0.155%
Kasahara 6.00° 7.5 0.015° 7.00° 8.5° 0.021° 13.17¢ 14.7¢ 0.116°
Asama-yama 6.60° 9.3%® 0.025" 7.50° 10.2° 0.033" 13.60™ 17.1% 0.155"
Kirishima-yama 7.10° 9.0" 0.025% 7.70° 10.2* 0.033* 14.68* 16.6™ 0.158*
Mean 6.72 8.8 0.023 7.43 9.9 0.031 13.48 17.1 0.1545
Pyeongchang 6.40° 8.0% 0.018% 6.90° 8.7 0.022° 14.24% 15.4% 0.137*

*Superscripts a, b, ¢, and d mean the same groups from Duncan’s multiple range test of 99% level.

Table 6. Simple correlation analysis among growth performance and geographical variables of provenance at different ages.

Variables Hé6 H17 D17 vi7 HI9 D19 V19 H37 D37 V37
lat. -0.730 0.236 0.182 0.160 -0.131 0.180 0.122 -0.894* 0.547 0.344
H2 -0.300 -0.717 -0.886* -0.862* -0.764 -0.934%*  -0.968**  -0.291 -0.769 -0.866*
H1l 0.908* 0.430 0427 0.479 0.883* 0.862* 0.212 0479 0.574
H17 0.474 0.509 0.471 0.888* 0.867* 0.140 0.624 0.714
D17 0.987**  0.790 0.738 0.803 0.112 0.889* 0.928
V17 0.850* 0.716 0.797 0.163 0.885* 0.940
D19 0.986%*  0.167 0.758 0.840

*x and * ; Difference at the 1% and 5% significance level, respectively.
*]at.(Latitude), long.(Longitude), H(Height), D(DBH), V(Volume)
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