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Aboveground Biomass and Nutrient Distribution of Korea Pine
(Pinus koraiensis) Advance Growth in Deciduous Oak Forests

Dong-Hun JI*, Jae-Kyoung Byun, Jin-Hyun Jeong, and Myong-Jong Yi'

Division of Soil and Water Conservation, Korea Forest Research Institute, Seoul 130-712, Korea

]Department of Forest Resource, Kangwon National University, Chuncheon 200-701, Korea

The occurrence of Korean pine (Pinus koraiensis) advance growth has been noticed in the deciduous oak forest
being adjacent to the mature Korean pine plantation. the korean pine seedlings in the forest were regenerated
naturally from harvested and transported Korean pine seeds and cones by rodents, mainly red squirrels.
Mongolian oak (Quercus bariabilis), which formed dominant overstory, had close-to-normal distributions of
height, diameter and age classes. Korean pine, which dominated the understory, had the reverse J-shaped
height, diameter and age distributions that are expected of a shade tolerant species. Growing in the summer
shade of the oak, Korean pine seedling had slow, but steady height growth during the past four decades. Total
biomass of Korean pine seedling ranged from 2,835-8,541 kg ha” and biomass allocation of Korean pine
seedling was follows : stem (with bark) > foliage > branches > roots. Korean pine seedlings allocated more
biomass to foliage and branches compare to planted Korean pine. The smaller root/shoot ratio of Korean pine
seedling in the site is to believed to be result of competition for light. Contents of N and K for Korean pine
seedling were greatest in foliage follow by branches, stem ad roots, while content of P was greater in the order
of foliage > roots > stem > branches.
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Table 1. General description of the study sites.

A Height DBH', RCD' _
Site Density Basal area
Mean Min. Max. Mean Min. Max.
m m tree ha' n? ha'

Site 1 Pinus koraiensis 1.64 0.05 74 2.81 0.1 112 4900 6.3
O variabilis 11.7 8 16 202 13.8 278 700 234
. Pinus koraiensis 0.85 0.07 44 1.60 0.1 64 4300 23
Site 2 O variabilis 13.6 8 16 21.7 15.2 275 800 304
. Pinus koraiensis 1.05 0.07 55 1.92 0.2 73 4600 33
Site 3 O variabilis 12.7 4 17 194 5.8 277 1000 335
) Pinus koraiensis 1.43 0.06 55 2.56 0.1 105 3800 4.8
Site 4 QO variabilis 12.9 4.5 17 214 43 337 1100 46.8

TDBH Diameter at breast height, Q. variabilis iRCD, Root collar diameter, Pinus koraiensis.
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Table 2. Soil Characteristics of the study sites.
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Site Horizon  Texture  Sand Silt Clay pH OM TN  Avail POs CECY
K Na Ca Mg
-------- Z/— 15 gk % mg kg'  cmol. kg'  ———— cmole kg ———
| A L 4926 41775 899 513 257 0.124 10.80 11.00 027 010 038 061
B SL 56.66 34.67 867 528 165 0.099 4.54 10.12 0.15 009 057 063
A L 4698 4435 8.67 5.02 30.8 0.130 22.63 14.30 0.17 0.08 043 049
2 B SL 45.56 4770 6.74 5.12 145 0.074 11.84 13.64 021 019 042 086
A SL 5528 37.66 7.06 500 325 0.108 5.44 13.64 024 012 0.60 042
3 B SL 60.08 3286 7.06 5.30 99 0.034 6.70 13.20 045 017 049 1.07
A L 5538 3724 738 499 270 0111 12.20 16.06 033 0.16 087 064
! B SL 5098 3650 1252 5.3 19.8  0.080 22.50 15.84 013 0.17 0.70 0.66

‘om, Organic matter *CEC, Cation exchange capacity.
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Table 3. Allometric negnessionsT of dry weight on diameter of
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Korean pine advance growth.

Components a b R®
Stem 0.0491 24547 0.9619
Current 0.0436 1.6980 0.9308
lyr 0.0510 1.7584 0.9280
Branch 2yr 0.0304 1.9469 0.9502
>2yr 0.0063 2.8162 0.9755
Dead 0.0014 2.4209 0.6200
Current 0.1665 1.9183 0.9491
lyr 0.0841 1.9665 0.9618
Needle
2yr 0.0344 2.1859 0.9429
>2yr 0.0425 2.0572 0.8873
Root 0.0660 2.1416 0.9454

*Regression models of the form Y=aX’, the X and Y indicate RCD(mm)

and dry weight(g), respectively.

Table 4. Above-and below-ground biomass accumulation (kg ha'l) of Korean pine advance-growth in study sites.

Components Site 1 Site 2 Site 3 Site 4
kg ha' (%)
Stem 2766.70 (324 87744 (3L.0) 1338.67 (3L7) 2149.89 (327
Current 98.87 1.2 39.83 14 54.25 1.3) 72.83 (.Y
lyr 148.67 1.7 58.82 @D 80.67 1.9 110.04 1.7
Branch 2yr 195.36 (23) 72.99 2.6 102.57 249 146.73 22
>2yr 171299 (20.1) 47894 (16.9) 784.58 (18.6) 1354.62 (20.6)
Dead 68.16 (0.8) 21.87 (0.8) 33.15 0.8) 52.87 (0.8)
Current 048.44 (11.1) 35747 (12.6) 500.40 (11.8) 71081 (10.8)
Neodle Iyr 587.06 6.9) 21801 1.7 30721 (73) 44158 6.7)
2yr 610.08 (7.1) 21141 (15) 307.94 (73) 466.18 (.1
>Dyr 435.61 G.1) 157.25 (55) 2453 (53) 329.86 (5.0)
Root 968.79 (11.3) 340,51 (12.0) 49250 (11.7) 738.03 (112)
Total 8540.73 (100.0) 2834.57 (100.0) 422647 (100.0) 6573.44 (100.0)
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Table 5. Above-and below-ground nutrient content (kg ha'l) of the tree components Korean pine advance growth in study sites.

Co s Site 1 Site 2 Site 3 Site 4
rponen N P K N P K N P K N P K
kg ha'
. 55 108 415 175 034 132 268 052 20l 430 084 32
em 103)  (150) (135  (93) (136) (121) (98 (143) (128) (105 (153) (138
ey 02 003 010 011 001 004 015 002 005 020 002 007
05 (04  (03) ©6) (05 (04 ©06) (04  (03) 05 (04  (03)
| 042 004 015 016 002 006 023 002 008 031 003 0.1l
T 08 06 (05 09 (07 (05 08 (07 (05 ©8) (06 (05
Bah 2yt 055 006 020 020 002 007 029 003 010 041 004 0I5
10 (08 (06 a1y 007 (07 ) 08 (07 10 (08 (06
Ly A0 0sL7 134 014 048 220 024 078 379 041 135
89 () (56 an G @9 80) (64 (50 ©3) (74 (59
g 010 002 007 006 001 002 009 001 003 015 002 005
04 (03 (02 03) (03 (02 ©03) (03 (02 04 (03 (02
.40 140 7R 529 05 293 741 074 410 1052 105 583

(262) (195 (252) (280) (L.0) (269 (271 (203) (61) (258 (192) (249
| 869 087 481 33 032 17 455 045 252 654 065 362
e 21 (156 (7)) (128 (164 (166 (124) (160)  (160) (119  (154)

Neadle o 9.03 0.90 5.00 313 0.31 1.73 4.56 0.46 2.53 6.90 0.69 3.82
(168 (125 (162)  (166) (124 (159  (167) (125 (161)  (169) (126) (163)
oyr 6.45 0.64 3.57 2.33 0.23 1.29 332 0.33 1.84 4.88 049 2.70
1200 89 (L6 (123) (92 (118 (122) O (1L7) (1200 (89 (115
Root 3.66 1.64 329 1.29 0.58 1.16 1.86 0.83 1.67 279 1.25 2.51
68 (27 (107) (68 (229 (106 (68 (28 (106 (68 (27 (107
Total 53.62 7.20 30.83 18.90 252 10.89 2733 3.65 15.73 40.79 549 2345
(100)  (100)  (100) (100)  (100) (100 (100)  (100)  (100) (1000  (100)  (100)
100 - Site 1 100, Site 2
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Fig. 2. Relative distribution of above- and below-ground nutrient content in Korean pine advance growth tree components
in the study sites.
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