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Figure 2 - The location of the disk and the vertical and radial samples of wood
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Table 1. ANOVA results of vertical and radial changes in green moisture content and trunk basic
density of hornbeam trees
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Ee > la ~kﬂ
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Tree individuals
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- . [ERJUIVES
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Radial section
- - g X L
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Tree individualx Radial section
s & X g L
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Tree individualx Vertical section
L«.,.: - X -
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Figure 3. Comparison test of the average green moisture content and basic density of wood in the radial section
(A) and vertical section (B). Common English letters on the chart indicate insignificance, and the letters are
calculated for each feature separately. P1, p2 and p3 are 5, 35 and 65% of the trunk length, respectively, and sl,
s2 and s3 are 10, 50 and 90% of the trunk cross-sectional radius, respectively. Green moisture content is
presented as a coefficient that is multiplied by 100 for the percentage of moisture.
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Table 4. Analysis of variance of green moisture content and basic density in diameter classes and decay

degrees
“b oo x e sk
Basic density Green moisture content 3
ook ) oSl s et g
Slsgme 5 F RIS Sl 5 F . S.0.V
Slay e Solag e s3l3!
F & p value df F & p value
MS MS df
e e 5 audS
11.63* 0.1066 2 12.24* 0.0717 2 S o
Class of diameter
Ua
1.2244 267 0.7626 267
Error
1.3310 269 0.8543 269 &
Total
11.58 =l s 843 =l s
________________________________________ L L O A
% ;J':"‘j'l a3
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Degree of decay
o
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Error
0.0030 269 0.8493 269 &
Total
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Figure 6. Comparison of average basic density and green moisture content of trunk wood in different degrees of decay and
diameter classes. Green moisture content is presented as a coefficient that is multiplied by 100 for the percentage
of moisture.
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Table 5. ANOVA of radial and vertical changes in basic density and green moisture content with respect to

decay degrees and diameter classes

Sk 43 sk ok
Degree of decay Class of diameter
_ ) e 5 F WU S S e
ol sme o 5 F ool Sl e SKls S.0.V
F & p value MS S e
F & p value MS
“b eme
Basic density
S Lo 03wl e
1.02% 0.003 0.64" 0.001 Basic density in vertical
section
.58 0.004 0.73™ 0.001 St e 2 ek e
Basic density in radial section
e sb)
Green moisture content
b S 3 e sk,
2.59" 0.004 2.14™ 0.003 Green moisture content in
vertical section

St L 5 e by

1.64™ 0.001 1.53% 0.003 Green moisture content in

radial section
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S There is no significant difference, * significant difference at the 5% level and ** significant difference at the 1% level
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Table 6. Mean (+ standard error) basic density in the radial and vertical directions of hornbeam tree trunks

‘;J»:wy,, )

Degree of decay

$hd ol

Class of diameter

S ity s S JIE— -
Mean Max Min Mean Max  Min
Ll gl
vertical section
Lo Ve alols oo wly emp o
0.552 + 0.03 0.63 0.36 0.58* + 0.02 0.63 0.51 Basic density in 10% of radial
section
Lo3 00 alols 5o wly emp o
0.60* £ 0.09 0.66 0.47 0.57* £ 0.07 0.63 0.51 Basic density in 50% of radial
section
Aoy Qe alols s @_\g:‘;m?w-tﬁ
0.60* £ 0.03 0.64 0.56 0.57* £ 0.01 0.63 0.41 Basic density in 90% of radial

section
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Similar letters in each column indicate no significant difference at the 5% level.
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Continued table 6.
‘;i:wy,. ) S8 olidb
Degree of decay Class of diameter .
oSSl ot S oSSl Gy S )
Mean Max Min Mean Max  Min
Sk skl
vertical section
Lo3 0 ol s 4l ez
0.59* £ 0.04 0.66 0.47 0.61* £ 0.04 0.66 0.56 Basic density in 5% of vertical
section
o3 YO Aol 55 by pemp o
0.58* + 0.07 0.66 0.45 0.592 + 0.03 0.66 0.56 Basic density in 35% of vertical
section
Lo )s PO alols s 4l ST
0.57% + 0.04 0.63 0.47 059'+004 063 056  Basic density in 65% of vertical

section

R M)A@C]a.d)A)bJ;u aJ‘)’t:»‘lr.,Lc sdkasOlil Ogie a5y alie by >

Similar letters in each column indicate no significant difference at the 5% level.
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Table 7. Mean (+ standard error) green moisture content in radial and vertical direction of hornbeam tree trunks

;J:M}ﬁ, ) S8 olidb
Degree of decay Class of diameter L
Sl ey £nS Sl Criy wS )
Mean Max Min Mean Max Min
Ja\a.w sl
vertical section
Aoy Ve ol s b > -
0.66"  0.04 0.73 0.60 0.66" % 0.04 073 0.60 T RS
Moisture in 10% of radial section
Qo3 00 Aol s b amsp
0.64" £ 0.02 0.67 0.60 0.65 %005 075 059 ORI IR PR e
Moisture in 50% of radial section
Aoy A alsls L > -
0.64 + 0.03 068 058 064005 072 057 o SR R e
Moisture in 90% of radial section
Sk skl
vertical section
Lo 3 O ol L
0.67* + 0.05 0.76 0.62 0.66°+0.06 076  0.60 TERDEER S R e
Moisture in 5% of vertical section
Lo 3 YO aols )5 4l com S
0.64* £ 0.02 0.67 0.60 0.64* £ 0.03 067 057 Moisture in 35% of vertical
section
Lo )3 PO aols )5 4l sem S
0.62 £ 0.04 0.72 0.57 0.63* £ 0.03 072 0.57 Moisture in 65% of vertical

section
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Similar letters in each column indicate no significant difference at the 5% level.
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Abstract

The aim of this study was to investigate the trend of changes in basic density and green moisture
content of hornbeam trees in the vertical and radial direction of trunk wood. Therefore, a complete
disk was prepared from 10 fallen trees in 20-40, 40-60 and 60-80 diameter classes and different decay
degrees (grades 1, 2 and 3). The disks were prepared at intervals of 5, 35 and 65% of the vertical
sections of the trunk. Then, the sample pieces with a fixed volume of 2x 2x 2 cm?® were fragmented at
a ratio of 10, 50 and 90% of the radial sections of the disks and were obtained their basic density and
green moisture content. The results showed that the green moisture content and trunk basic density of
hornbeam trees in different diameter classes with the degree of decay had a significant difference with
a probability of 99% (P <0.001). The highest mean basic density values were observed in the distance
of 5% in the vertical direction and 90% in the radial direction of the trunk wood with 0.59 and 0.60 g /
cm3, respectively. The highest mean values of green moisture content were observed in 90% in the
radial direction of 0.65 and the distance of 5% in the vertical direction of 0.66. Of course, green
moisture content in vertical sections showed a significant difference with changing the degree of decay
(P> 0.05), but no significant difference was observed in radial sections. The results of correlation
showed that basic density has the highest significance correlation with diameter equal to the breast and
the lowest significance correlation with the coefficient of moisture.

Keywords: Basic density, Degree of decay, Green moisture content, Biomass, Diameter classes.
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