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Abstract: This study was undertaken to compare early growth characteristics, such as height, diameter at root
collar (DRC), and the dry weights of stem, branches, needles and roots between naturally regenerated and
planted stands of Pinus densiflora for. erecta in Dae-gi and Bo-gwang site, Gangwon province, Republic of
Korea. Average DRC growth was similar between the naturally regenerated and the planted stands in Dae-gi
area, however, difference was statistically significant (P<0.01) between the naturally regenerated and the planted
stands in Bo-gwang area, 4.66 cm and 2.61 cm, respectively. Average height of the naturally regenerated stands
was significantly greater (P<0.01) than that of planted stands in both Dae-gi and Bo-gwang areas. The
composition ratio of the dry weights for each part of measured trees was the highest in the stem in the naturally
regenerated stands, but in the planted stands, the needle was the highest in both sites. The root/shoot ratio in
the Dae-gi and Bo-gwang areas in the planted stands were much greater than those in the naturally regenerated
stands, 0.25-0.30 and 0.17-0.18, respectively. The ratio of needle to stem biomass (N/S), branch to stem biomass
(B/S), and needle to branch biomass (N/B) was significantly greater in the planted stands than those in the
naturally regenerated stands in both sites. The results of this study represent that the regeneration methods,
natural and artificial regenerations, can have an influence on the early growth of P densiflora for. erecta. This
results not only provide the need for a correct planting method, but also will be useful in studies on the
environmental adaptability of trees.
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Table 1. Chemical properties of soil depends on the soil depth between naturally regenerated and planted stands of P. densiflora

for. erecta. in two studied sites.

) EC Major cations(cmol+/kg) Major anions(ppm)

Site Stand pH
(ds/m) K* Mg®  Na* Ca** PO~ SO> NO,  CI
Dacec Nrs 5.5 0.10 0.25 0.51 0.18 0.86 0.10 14.00 0.30 13.70

ae-gi
g Ps 5.7 0.10 0.22 0.34 0.18 0.66 0.20 9.90 0.10 18.80
Nrs 5.4 0.11 0.24 0.44 0.20 0.76 0.13 11.87 0.22 13.64
Bo-gwang

Ps 5.4 0.10 0.25 0.46 0.25 0.78 0.10 11.80 0.30 8.40

Nrs : Naturally regenerated stand, Ps : Planted stand.
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Table 2. Average height, DRC and biomass components of the sample trees of P. densiflora for. erecta. in two studied sites.

Dry weight (g, £S.D.)

. Height DRC
Site Stand
(em, +S.D.) (cm, £8.D.) Stem Branch Needle Root Total
Nirs 146.2 2.55 146.0 1149 101.4 61.7 424.0
(+25.0) (+0.5) (£505)  (+462)  (£375)  (£237)  (£147.6)
Dae-gi 83.9 2.53 914 101.2 148.7 84.3 425.7
ae-g Ps
(£12.5) (£0.5) (£360)  (£475)  (£715)  (£359)  (£1484)
F-value 0.08** 0.16 0.23* 0.20 1.63 0.40 0.04
Nrs 199.0 4.66 529.1 389.8 404.5 243.0 1566.3
(+31.6) (£0.7) (£1644)  (£1092)  (£958)  (£853)  (£410.3)
Bo-gwang Ps 93.1 2.61 109.6 126.3 133.5 113.8 483.1
(+13.5) (+0.5) (£43.1)  (+642)  (£53.0)  (£653)  (£214.2)
F-value 3.50%* 0.91%* 8.47** 2.57** 8.71%%* 0.44%* 3.48%*

DRC : diameter at root collar, Nrs : Naturally regenerated stand, Ps : Planted stand.

* and ** indicate significance at 5% and 1% levels, respectively.

Table 3. Dry weight component ratio between naturally regenerated and planted stands of P. densiflora for. erecta. in two studied

sites.

Site Stand Stem Branch Needle Root

Nrs 345+49 A 268+23B 242+35B 145+26C

Dae-gi Ps 21.7%£34b 246+8.0b 33.8+49a 199+53b
F-value 2.66%* 3.93 0.33%* 3.27*

Nrs 334+46 A 25.0+2.7B 263+32B 154+28C

Bo-gwang Ps 23.6*4.1c 254+42ab 282+3.1a 228+40c¢
F-value 0.19** 1.06 0.44 1.96**

Nrs : Naturally regenerated stand, Ps : Planted stand.

Date were compared at two levels : (1) between two different stand types for each annual diameter growth with a t-test (and indicate signif-
icance at 5% and 1% levels, respectively), (2) between 1-7 years growth at site level with a Duncan's new multiple range test (Different let-

ters mean statistical differences at 5% level).
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Table 4. Ratio of growth characteristics between naturally regenerated and planted stands of P. densiflora for. erecta. in two
studied sites.

Site Stand S/AB' B/AB’ N/AB? R/AB* N/S° B/S° N/B’

Nrs 040%+0.05 031%0.03 028+£0.04 0.17£0.04 0.72+0.21 0.80+0.17 0.91+0.14

Dae-gi Ps 0.27+0.04 030+0.09 042£0.07 0.25%£0.09 1.59+0.30 1.19+048 1.22+0.16
F-value 0.46%* 230 0.42%* 3.72% 3.12%* 2.24%* 0.86%*

Nrs 0.39+0.05 030+0.03 031£0.04 0.18£0.04 0.81+021 0.77+0.17 1.06%0.13

Bo-gwang Ps 0.30£0.04 033+0.06 037£0.04 0.30%£0.07 1.22+020 1.13+039 1.20+0.17
F-value 0.13** 1.23 0.03** 4.371%* 0.01%* 1.46* 0.28*

Nrs : Naturally regenerated stand, Ps : Planted stand.

* and ** indicate significance at 5% and 1% levels, respectively.

'S/AB : Ratio of stem biomass to aboveground biomass, 2B/AB : Ratio of branch biomass to aboveground biomass, *N/AB : Ratio of needle
biomass to aboveground biomass, “R/AB : Ratio of root biomass to aboveground biomass, *N/S : Ratio of needle biomass to stem biomass,
°B/S : Ratio of branch biomass to stem biomass, ’N/B : Ratio of needle biomass to branch biomass.
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Table 5. Mean annual diameter growth between naturally regenerated and planted stands of P. densiflora for. erecta. in two

studied sites.

Annual diameter growth(cm)
Stand Mean Total
1 2 3 4 5 6 7

Nrs 026 ¢ 0.19 be 0.29b 0.38a 0.46a 044 a 044 a 0.35 2.46
Dae-gi Ps 0.38 ab 0.16 ¢ 0.31b 0.35ab 0.40 ab 0.46a 047a 0.36 2.52

F-Value 0.43 2.03 0.05 2.47 2.72 0.15 0.06 0.79 0.75

Nrs 0.34¢ 0.29¢ 0.42 de 0.50 cd 0.63b 0.78 a 094 a 0.56 3.90
Bo-gwang  Ps 0.40b 0.15d 0.21 cd 0.27d 042b 0.56 a 0.59a 0.37 2.61

F-Value 0.41 0.28%* 1.98%* 0.38%* 0.01%* 0.19* 3.97** 0.62%* 0.66%*

Nrs : Naturally regenerated stand, Ps : planted stand.

Date were compared at two levels : (1) between two different stand types for each annual diameter growth with a t-test (and indicate signif-
icance at 5% and 1% levels, respectively), (2) between 1-7 years growth at site level with a Duncan's new multiple range test (Different let-

ters mean statistical differences at 5% level).

Table 6. Mean annual height growth between naturally regenerated and planted stands of P. densiflora for. erecta. in two studied

sites.
Annual height growth(cm
Stand ghtgr (cm) Mean Total
1 2 3 4 5 6 7
Nrs 9.1c 104 ¢ 11.0¢ 16.0b 269a 289a 26.6a 18.3 128.2
Dae-gi Ps 13.8a 10.2 ab 9.1b 13.4 ab 13.2 ab 11.8 ab 12.4 ab 12.0 83.9
F-Value 1.74%* 0.19 0.34 0.01 1.03%%* 4,15%* 15.60** 1.75%* 1.75%%*
Nrs 10.9d 19.1 cd 14.7d 24.4 be 32.9ab 376a 29.6 ab 242 176.3
Bo-gwang Ps 15.8 ab 11.7 bc 8.4 bc 12.2 be 13.0 be 12.6 be 194a 13.3 93.1
F-Value 1.92%%* 0.01%* 2.13* 2.51%* 5.37** 4.52% 0.67** 4.74*%*  4774**

Nrs : Naturally regenerated stand, Ps : planted stand.

Date were compared at two levels : (1) between two different stand types for each annual height with a t-test (and indicate significance at
5% and 1% levels, respectively), (2) between 1-7 years growth at site level with a Duncan's new multiple range test (Different letters mean

statistical differences at 5% level).
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