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ABSTRACT

Japanese red pines growing along the Taebaek mountains have been called "Kangsong” and considered
to be superior in growth and wood quality. An attempt was made to determine whether their boundaries
for planting may be expanded by testing their early growth at eight experimental plantations of the
Republic of Korea.

Seeds were collected from the six different natural populations including Uljin in Kyongbuk province.
For the provenance test, they were planted in eight different regions including Taean in the spring of
1987. Expermental planting was a randomized complete block design with 3 replications, Height growth
was measured at the ages of 2, 4, and 6 after planting, and the diameter at root collar at the age of
6 after planting.

Significant variation in height growth was observed among the plantations. The height growth
measured at the age of 6 after planting showed a positive correlation with the latitude of the test
plantation, and the contents of phosphate, potassium and calcium in the soil. A negative correlation,
however, was observed between the longitude of the test plantation and height growth. Ponghwa
provenance appeared to be the best among the provenances in that the trees from the area grew 16%
better in volume growth than the average of all the trees tested in the study, while the worst one
was Kyongju from which trees grew 11% less than the average.
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Fig. 1. Location map of seed collection areas and
test plantations of Pinus densiflora.
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Table 1. Climate and soil conditions of plantations.
Location Slope Annual mean Relative  Annual No. of No. of
plantation temperature humidity precipitation foggy frost
Lat.(N) Long.(W) Alt.(m) ( °) (v) (%) (nm) days days
Suwon 37 15" 126" 57 4 3 11.8 72.3 1333 42.8 90.8
Taean 36" 277 126° 23 20 5 11.9 73.7 1218 47.0 100.0
Kongju 36" 36" 1270 05 150 5 12.1 75.0 1432 63.3 136.0
Wanju 35747 12T 17 280 35 13.2 70.2 1274 14.5 94.3
Posung 34° 52" 121 01 350 15 12.7 74.7 1477 99.7 95.2
Ponghwa 36~ 57" 129 01 400 35 9.9 70.6 1171 53.4 113.4
Hamyang 35" 31" 127" 42’ 550 5 12.7 71.6 1565 49.5 79.0
Ulchu 350300 1290 07 300 15 14.1 67.0 1354 11.0 31.5
Organic  Total Available C. E. C. Exchangeable (me/100g)
Plantation pH matter nitrogen  P20s ; - -~ ™
(%) (%) (ppm) me/100g K Na Ca Mg
Suwon 4.4 1.7 0.11 20 14.96 0.49 0.06 0.56 0.15
Taean 5.1 2.2 0.08 5 10.12 0.13 0.11 0.61 0.33
Kongju 4.6 1.9 0.08 11 14.74 0.35 0.04 0.82 0.30
" Wanju 4.8 2.6 0.11 32 14.74 0.20 0.07 0.61 0.03
Posung 4.8 2.6 0.11 3 16.50 0.09 0.09 0.32 0.07
Ponghwa 4.9 3.8 0.11 29 17.16 0.22 0.04 0.71 0.12
Hamyang 4.9 4.0 0.14 9 17.60 0.09 0.09 0.34 0.10
Ulchu 4.8 2.3 0.07 3 13.80 0.23 0.07 0.33 0.10
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Table 2. Height and diameter at root collar growth for the six provenances of P. densiflora at the
eight plantations.
unit : cm

Plantation Ponghwa Uljin Inje Myongju Kyongju Taean

Suwon 2nd-year height 53t 4 49+ 4 38+ 4 2% 2 41+ 3 4=x 2
4th-year height 174+ 16 160+11 128+20 111+ 8 126+ 9 13022
6th-year height 340£38 319140 261125 244+25 283+30 254137
bth-year D.R.C. 8.0+0.9 8.2+ 1.1 7.3= 1.2 6.010.9 8.2+1.0 7.2+2.0
Kongju  2nd-year height 53+ 8 5= 6 48+ 4 36= 4 4.3+ 5 49+ 3
4th-year height 13717 124+ 14 113+ 8 9811 94*14 116 8
6th-vear height 261+25 24434 21724 172= 7 160+ 32 213+46
6th-year D.R.C. 5.0+0.8 5.010.9 4.6+0.6 3.6£0.8 4.6%1.0 4.2*1.0
Taean 2nd-vear height B+ 4 bt 4 31+ 3 28+ 3 33+ 3 36t 4
4th-year height 114*13 107+13 105+ 8 91+ 8 95+11 118+22
6th-year height 21821 21530 200+ 30 185%13 18920 211+45
6th-vear D.R.C. 5.1*¥0.6 5.1+0.6 5.0%0.4 4.8*0.6 5.2+0.7 5.9%0.5
Ponghwa 2nd-vear height 0= 3 30+ 3 21 2 25+ 2 29+ 2 20* 2
4th-year height 129+ 14 136 +13 114%18 98+20 121= 5 101+26
6th-year height 226t 45 226+32 209+24 23029 172+24 212+22
6th-year D.R.C. 5.5= 1.4 5.9% 1.0 5.1%10.4 5.6£0.6 5.5%0.7 5.8*%0.9
Wanju 2nd-year height 53t 8 51 8 50* 6 41+t 5 50t 8 61= 4
4th-year height 142+23 146 =26 123£38 122+26 126 +27 156+23
6th-year height 29641 295+36 274+ 66 239t 16 239+37 319+ 5
6th-year D.R.C. 6.0+ 1.2 6.0f 1.1 6.0+ 1.8 5.1t04 6.3f1.4 7.2%0.6
Hamyang 2nd-year height B 5 37E 4 38+ 2 32+ 4 36+ 4 37+ 4
4th-year height 92+13 8910 92+12 83+ 14 84+12 9=
6th-year height 200=31 224+ 30 205+17 184+ 4 194+23 212+
6th-year D.R.C. 5.2+0.8 5.7+0.9 5.1%0.5 4.6X0.6 5.4*1.1 5.2%0.
Posung  2nd-vear height 48+ 6 43t 6 41 6 33t 5 42+ 4 46+
4th-year height 87T+ 7 89t 8 9210 87+ 9 87+ 6 8=
6th-year height 229+47 190+ 36 160+46 14727 169+25 163t 18
6th-year D.R.C. 4.0+0.6 3.7+0.5 3.4%* 1.0 3.2+0.5 4.1£0.5 4.0%0.1
Ulchu 2nd-year height 49+ 8 47+ 7 44+ 3 41+13 47+ 5 53+ 9
4th-year height 116+ 18 104710 97+ 7 93+ 7 104+11 110 9
6th-vear height 20947 208=35 115%15 110= 0 14522 127+15
6th-vear D.R.C. 5.6+0.8 5.7+0.6 4.8+0.6 4.6*+0.3 5.2+0.6 5.0+0.4

O O e =3 0o

D. R. C. : Diameter at root collar

Table 3. Mean squares from analysis of variance for the height growth of Pinus dewsiflora at each

plantations,
2nd 4th year 6th year
S. V. df ne year Y : t4
Height Height Height D. R. C.
Plantations 7 2,189** 13,474** 79,447** 46.38**
Provenances 5 983** 7,896** 40,291** 3.77**

*®

indicates significance at 1% level.
D. R. C. : Diameter at root collar
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Fig. 2. Relative height growth for six provenances
to provenance mean height of Pinus den-
siflora.
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Table 4. Simple correlations between height growth and geographic or soil characteristic factors of the plantations.

Exchangeable(me/100g)

Total Avail. C.E.C.

Organic

2nd-year 4th-year 6th-year

Ca++ Mg++

Na*

height height Lat. Long, Alt, Slope pH matter N P05 me/l00g g+

height

88 HEgHol A vy B SRR MR

-0.079 -0.218

-0.110

-0.081 0.252

-0.045 -0.437* -0.487** -0.354* -0.002

-0.047 -0.074

-0.251

2nd-year height

-0.125 0.607*° -0.422** 0.479* -0.034

-0.120  0.638™

0.332*

-0.331  0.196 -0.44™

0.528" -0.115

0.454*

4th-year height

0.377** -0.080

0.022 0.452** -0.206

-0.069 0.625*

0.173

0.128 -0.395**

0.430** -0.405" -0.455**

0.778**

0.344*

6th-year height

0.206 -0.106

-0.068 0.603** -0.222

0.551**

0.025 -0.415** -0.169  -0.053

0.610** -0.114 -0.311

0.745*  0.734*™

6th-year D.R.C. 0.216

** and * indicate significance at 1% and 5% levels, respectively.
: Diameter at root collar,

D. R. C.
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