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Adaptation Test of Scotch Pine (Pinus sylvestris L.) in Korea
-Thirty-six-year-old Growth Performance of Twenty-two Provenances-

Keun Ok Ryu*, Mu Seok Han, In Sik Kim, Ju Hwan Lee and Jae Cheon Lee
Division of Forest Tree Improvement, Korea Forest Research Institute, Suwon 441-847, Korea

Abstract - This study was conducted to select superior provenances of Scots pine (Pinus sylvestris L.) well adapted to
Korean environment for timber production. In 1976, twenty-two provenances of Scots pine were introduced from Sweden
and the seeds were sown in seed beds in March. After one year, the seedlings were transplanted to nursery beds. The
resulting 1-1 seedlings of 22 provenances were planted at Whaseong in 1978. Randomized complete block design with 3
replications were used for test plantation. Each provenance was planted with 20-tree row plot in each block and at a spacing
of 1.8x1.8 m. The growth performance of each provenance was monitored up to 33-years after planting. There were
significant differences among provenances in volume growth. F3001 provenance showed the best volume growth of
33-years after planting (0.160 m®), which was 2.2 times greater than that of the lowest provenance W2027 (0.072 m’). The
ranking of provenances was stabilized after 14 years. Comparing to reference tree species, Japanese red pine (Pinus
densiflora), all Scots pine provenances showed poor growth performance. In other words, volume growth of Japanese red
pine at age 28 and 33 were 2.1 and 3.3 times greater than that of Scots pine, respectively. Moreover, survival rate of Scots
pine was lower than that of Japanese red pine. Based on these results, it was suggested that Scots pine was not suitable to
Korean environments. The cause of maladaptation of Scots pine and the implications of introduction breeding were
discussed.
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Table 1. Geographic data of Scots pine provenances
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No. Seedlot No. Provenance Lat. (N) Long. (E) Alt.
1 F 3001 Model, Vallnis, Sweden 57° 36’ 2° 37 210 m
2 H 3001 Venzelholm, Sweden 57 43 2 29 140
3 G 1001 Kalkhult, Sweden 56 52 2 42 210
4 G 3001 Malaskogen, Sweden 56 59 2 56 180
5 H 2001 Fagerhult, Sweden 57 30 2 16 125
6 H 2007 Norrhult, Vena, Sweden 57 32 2 12 110
7 F 2001 Brottjehaga, Sweden 57 47 3 12 230
8 F 1000 Eckersholmskrp, Swedn 57 35 3 51 210
9 X 2004 Pelartallen, 1:6, Sweden 60 24 1 20 90
10 X 4013 Trekanten, Sweden 60 25 1 22 95
11 X 4000 Gammelstilla 5:8, Sweden 60 27 1 26 100
12 X 2009 Beraga 3:4, Sweden 60 31 1 13 80
13 W 2025 Lakostjarnarna, Sweden 60 01 4 48 510
14 W 2018 N:hammarsbyn 3, Sweden 61 30 4 47 420
15 X 4010 Ahs 6:7, Sweden 60 28 1 05 80
16 E 4017 Basteberg VIII:18, Sweden 58 03 2 52 160
17 W 4100 Drevdegen 53, Sweden 61 47 5 37 750
18 G 2004 Applaryd, Sweden 56 53 2 17 170
19 W 2027 Narsjon, Lima, Sweden 61 11 5 11 575
20 W 4030 Engelsfors 4, Sweden 60 32 1 54 165
21 H 2003 Klovdala, jéreda, Sweden 57 25 2 24 100
22 X 4011 Ahs 6:5, Sweden 60 28 1 05 80

Reference P. densiflora Pyung chang, Korea
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Table 2. Climate and soil conditions of test plantation at Whaseong

Mechanical analysis

. Annualmean  Relative Annual Duration No. of foggy -
Plantation temper. humid. precip. sun shine days Sand Silt Clay Texture
(%) (%) (%)
Hwaseong 10.7 74 1,132 2,254 41 394 344 26.2 L
) Avail, 5, , CE.C Exchangeable (me./100g)
Plantation =~ pH OM. TN ®-p-m) (me/100g) P o o e
Hwaseong 5.1 1.81 0.07 3.36 9.46 0.19 0.04 0.58 0.34

Table 3. Correlation coefficients between geographic data and seed quality of provenances

Cleaned seeds No. of seeds No. of seeds

latitude longitude altitude per 100 g per @ per ¢
Cleaned seeds per 100g  0.08194 -0.3095 -0.24773
No. of seeds per g -0.21681 -0.6595* -0.69723%* 0.26137
No. of seeds per ¢ -0.28389 -0.48843 -0.5491%* 0.21532 0.82423*
Weight per 1,000 seeds 0.30396 0.69274 0.77811* -0.26417 -0.96716* -0.78939%*
" and Significance at 1% and 5% level, respectively.
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Table 4. Height growth of seedlings of Scots pine provenances in nursery

Height growth (cm)
Provenances 1-0 Duncan test Provenances -1 Duncan test
seedlings -5% seedlings -5%
Sweden E4017 11.1 Sweden F3001 16.1
Sweden W4030 9.6 Sweden G3001 153
Sweden X4000 9.4 Sweden H2007 15.1
Sweden H2007 9.0 Sweden W4100 14.7
Sweden G2004 8.6 Sweden X2009 14.6
Sweden W2027 8.5 Sweden H3001 14.6
Sweden W2025 8.0 Sweden W2025 14.5
Sweden W4100 7.8 Sweden H2001 14.3
Sweden X4011 7.8 Sweden W2027 14.1
Sweden G3001 7.8 Sweden G1001 14.1
Sweden H2003 7.7 Sweden X4010 13.8
Sweden X2004 7.7 Sweden H2003 13.5
Sweden X4013 7.5 Sweden F1000 134
Sweden F1000 7.0 Sweden E4017 133
Sweden H2001 6.7 Sweden W2018 13.1
Sweden F2011 6.6 Sweden X4011 13.0
Sweden F3001 6.4 Sweden X4000 13.0
Sweden G1001 6.4 Sweden X4013 12.6
Sweden X2009 6.4 Sweden W4030 12.3
Sweden W2018 6.1 Sweden X2004 11.5
Sweden X4010 6.0 Sweden F2011 12.1
Sweden H3001 5.7 Sweden G2004 12.1
Mean 7.41 Mean 13.18
P. densiflora 10.9 P. densiflora 18.4
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Fig. 1. Volume growth of 22 Scots pine provenances at 14, 28 and 33 years after planting.
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Fig. 2. Climatic data of test site and 22 provenances of Sweden. The data were represented by those of the nearest town.
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Fig. 3. Survival rate of 22 provenances of Scots pine at 1, 3, 25 and 33 years after planting.
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Fig. 4. Survival rate among three replications of 22 provenances of Scots pine at 1, 3, 25 and 33 years after planting.
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Table 5. Correlation coefficients between height growth at different ages and geographic factors of seed origin

Survival height
3yrs Syrs 36yrs 10yrs 17yrs 28yrs 36yrs
Latitude 0.10475 -0.21975 0.27165 -0.53381°  -0.41434  -0.46077 -0.09875
Longitude 0.10841 0.23797 0.04502 -0.12438 -0.13627 -0.14648 -0.24202
Altitude 0.20290 0.15825 0.05967 -0.22188 -0.21616 -0.21164 -0.16458
Volume DBH
17yrs 28yrs 36yrs 10yrs 17yrs 28yrs 36yrs
Latitude -0.44419°  -0.71310" -0.33446 20.63006°  -0.50149°  -0.67118"  -0.33299
Longitude 0.03108 -0.04459 -0.18444 -0.17934 0.00238 0.01297 -0.14597
Altitude -0.16786 -0.21501 -0.16822 -0.30187 -0.20997 -0.16693 -0.14675
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