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Abstract: This study was carried out to develop local allometric biomass regression equations and to estimate
aboveground biomass of red pine (Pinus densiflora S. et Z.) stands among three regions (Hadong, Hamyang,
Sancheong) from the western regions of Gyeongnam province. We selected three natural red pine stands with
similar stand ages (about 40-year-old) from each region. The allometric regression equations were significant in
all tree components (P<0.05) and the determination of coefficient (R?) ranged 0.87 from 0.99. There was a
significant difference (P<0.05) in the biomass of tree components among three regions. The biomass was 173.3
Mg/ha in Hadong, 131.0 Mg/ha in Sancheong, and 66.5 Mg/ha in Hamyang. The proportion of biomass was
70.4-77.1% in stemwood, 10.9-15.2% in branch, 8.9-10.4% in stembark, and 3.1-4.4% in needle. The results
indicated that red pine stands in the western Gyeongnam regions showed the significant difference of
aboveground biomass which was attributed to site quality and stand density.
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Table 1. Site characteristics of red pine stands in the western Gyeongnam regions.
. . Elevation Forest Soil
Region Location Aspect Slope (° Parent rock
g P (m) pe (°) type
Sancheong 37°27 35" N 127° 57 45"E SW 766 20 Granite B,
Hadong 35°12'25" N 127°43' 11"E S 555 25 Granite gneiss B,
Hamyang 35°21' 11" N 127° 43' 44"E SwW 746 20 Granite gneiss B,
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Table 2. Stand characteristics of red pine stands in the
western Gyeongnam regions.

Stand density Stand age DBH Height
(trees/ha) (yrs) (cm) (m)
1158 (175)  42(3.0) 204(14) 13.8(0.5)

925 (14) 43(2.6) 25.1(05) 17.6(0.4)
692 (148) 36(1.0) 202(1.5) 14.8(1.0)
Values in parenthesis are standard error
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Figure 1. Diameter at breast height (DBH) distribution in red
pine stands of each 0.12 ha in the western Gyeongnam

regions (A Hamyang, ll Hadong, @ Sancheong).
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Figure 2. Relationships between DBH and biomass of sampled red pine trees in the western Gyeongnam regions (A Hamyang,
H Hadong, @ Sancheong).

Table 3. Allometric biomass regression equations (log,,Y=a+blog,,X) for different tree components of red pine stands in the
western Gyeongnam regions.

Region Tree component a b R? P-value
Stemwood -0.5245 1.8527 0.9824 0.0010

Stembark -1.0742 1.5843 0.8701 0.0207

Total stem -0.4427 1.8308 0.9840 0.0009

Sancheong Branch 33021 33362 0.9935 0.0002
Needle 22925 22545 0.9826 0.0010

Aboveground total -0.5781 1.9943 0.9908 0.0004

Stemwood -0.4756 1.8644 0.9892 0.0005

Stembark 2.0424 23004 0.9684 0.0024

Total stem -0.4869 1.9056 0.9916 0.0003

Hadong Branch 33474 3.2494 0.9919 0.0003
Needle 2.6987 24374 09715 0.0021

Aboveground total -0.6029 2.0312 0.9933 0.0002

Stemwood -0.9423 2.0983 0.9800 0.0012

Stembark -1.6736 2.0222 0.9664 0.0026

Hamyang Total stem -0.8698 2.0889 0.9809 0.0011
Branch 2.1966 2.5298 0.8839 0.0174

Needle -1.6292 1.6827 09162 0.0106

Aboveground total -0.8410 2.1393 0.9795 0.0013

Y: biomass (dry weight, kg); X: diameter at breast height (DBH, cm)
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Table 4. Aboveground biomass of tree components of red pine stands in the western Gyeongnam regions.

) Tree component (Mg/ha)
Region
Stemwood Stembark Branch Needle Total aboveground
Sancheong 964 (11.2) b 11.8(1.3)a 17.1 (3.1) ab 570.7)a 131 (16.1)a
Hadong 136.5(1.2)a 159(02)a 194(03)a 5.5(0.06) a 177 (1.4)a
Hamyang 46.8(79)c 69(1.1)b 10.1 (1.7)b 2.604)b 66.5(11.2)b
Mean 93.2 (13.6) 11.5(1.4) 15.6 (1.7) 4.6 (0.6) 124.7 (17.0)

Values in parenthesis are standard error. Values followed by different letters indicate significant differences at P=0.05.
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Table S. Proportion of tree components of red pine stands in
the western Gyeongnam regions.

Tree component (%)

6 A15] <] Ol E 1 olr] AL gl SHoEo. 51l AL <] o Region Stem  Stem
FrARSE 2915 BAE AP 3 ohks vlas wf A Ao Wood bark Branch  Needle  Total
JR=RE = B2 sloro B 2]
o YHHEE LIS8 haw, FES 692 wha A Gheong 736 90 130 44 100
oo Z7|dAEHC] FolFoR & AL AFUES] 2} Hadong 77.1 8.9 10.9 3.1 100
7} delo 2 AlE T &4y, 7HA), dEs =24 Hamyang 70.4 10.4 152 4.0 100
Ro} fAleh AL wolw glow JEUEs) Bokd 5 Mean BT %4 B0 39 W
Table 6. Aboveground biomass of red pine stands in Korea.
. Tree Stand age Biomass
Region density (trees/ha) (yrs) (Mg/ha) Reference
Gangwondo Hongcheon 682 36 198.82 Lee (1985)
Gyeongsangbukdo Wolseong 2,520 42 2297 Park and Lee (1990)
Jellanamdo Seungju 1,030 33 93.55 "
Jellanabukdo Namwon 1,150 31 116.61 "
Gangwondo Myongju 723 35 181.87 "
Gyeongsangnamdo Sancheong 1308 40 110.5 Kim et al. (2009)
Gyeongsangnamdo Sancheong 367 40 68.54 ”
Gyeongsangnamdo Hadong 925 43 177.0 This study
Gyeongsangnamdo Hamyang 691 42 66.5 "
Gyeongsangnamdo Sancheong 1,158 36 131.0 ”
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