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Properties on Root Strength of Red Pine Tree in Coastal Forests of
Gangwon Province, Korea(IlI)

-On the tree roots damaged by forest fire-

Du-Song Cha’, Byoung-Yun JiZ, Byoung-Koo Choi', In-Hwa Choi’,
Kun-Woo Chun' and Tsugio Ezaki®

Abstract: To characterize the root strength properties of red pine tree by elapsed years after forest fire, we measured and
analyzed the tensile force and strength of the roots. The mean tensile force was a decrease of 51% and 71% compared with
the original root tensile force within 2 and 3 years after forest fire, respectively. 67% of the tensile strength of original root
was lost within 2 years after forest fire and 74% was gone within 3 years. The rate of tensile force and strength
deteriorations in larger roots was increased more than that of finer roots by root diameter classes and elapsed years after

forest fire.
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Figure 1: Universal festing machine(STM20, United Co.)
to measure the tensile strength of tree roots.
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Figure 2: Tensile force distributions by elapsed years and
diameters of red pine tree roots after forest fire.
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Table 1: Analysis of variance for tensile force of elapsed
year and diameter class.

Source DF SS MS F Value
Year(A) 2 79447 39723  163.16*
Diameter class(B) 3 7331.4 24438 100.38*
AxB 6 3574.0  595.7 24.47*
Error 166 4041.3 24.3

Total 177 228914

* . significant difference at the significance level of 5%
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Figure 3. Tensile force changes of tested roots by
elapsed years.

* Different letters indicate significant difference by
Duncan's multiple range test(P=0.05).
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Figure 4. Tensile force deteriorations by diameter
classes and elapsed years.
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Figure 5. Tensile strength distibutions by elapsed years
and diameters of red pine tree roots after
forest fire.



3.2.2 BROEXRBNFIREENEML
IWKENELEBRIRLBERICL 2BROER D
BEMENELE BT 2 2HICERL 20D
FOFERIZE 2085 TH 5B,

Table 2: Analysis of variance for tensile strength of
elapsed year and diameter class.

Source DF  SumofSquares = Mean Square F Value
Year(A) 2 328701.4 164350.7 275.04*
Diameter 38448.8 128162  21.45*
class(B)

AxB 6 30160.7 5026.8 8.41*
Error 166 99192.6 597.5

Total 177 496503.3

* ; significant difference at the significance level of 5%
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Figure 6. Tensile strength changes of tested roots by
elapsed years.

* Different letters indicate significant difference by
Duncan's multiple range test(P=0.05).



LR D 211.3kgf/ e 224 B i 13 65.7kgf/ et ®

69%, 3F HIZ1258.4kgf/ciDFIT2% H{ER & 117,

EEH8~10m NFZ AT ik, £7AKNI5.0kgf/crih
524 BT 13 40.1kgf/ e » #958%, 3F B ic it
35.9kgf/ci D KI6AHHER S 1, Z DIERME Lo
EfHEL DN ufEERL%2. %8, O'Loughln&
Watson (1979) 1%, 7 F 7 27 (Pinus radiata)
DRED» 6, REBE2EURNICRRDOFIREBE DL
50 BB E N, BAROBRAIWKED 5 Wik
Bt ) ELZITEE, 2ELRICEL IRE
BEEELLLILERELTCnDE, ZoOERIE, K
HRENHERLE—BTELDOTH 3.

LEDHR*BEHNT S &, 2HEMICIBERLK
4~6mA FIZB W TOBREBEBLAKE L, 2nLL
ENERZTIEV T, Thbb, 55REEDER
BERESRICREAT I HERAERLLE. LaL, 2
FH»H3FHOBMEMBRIZ, BEHKL~6mI K
K, 2~4mmA TN TH - 72,

5
S

LI:I Control @2years @3 years

%]
(=4
o

— —
w [=3 w
(=} o o
"

Tensile strength (kgflr)

o

2~4 4~6 6~8 8~10
Diameter class (mm)

Figure 7. Tensile strength deteriorations by diameter
classes and elapsed years.
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