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Figure 1. Overview of the study area
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Figure 2 - The location of the disk and the vertical and radial samples of wood

BB s 26 ) 2 eSS 5 S s
o 095 Sk g5 ol 02 (V) el edalin
e O S 3l R 0 Gl jasiie
25 S 2 e WS s e sl s
o 03 3 s bl 1P el silad 3L
5 Sl ol edw g s Sy L1 35

5 oo S 52 (i) Llodd oS thé\;-ujw

A

ol L Sl kgl 51 a e Csb

Henryetal., ) o 035 4 S 035 5 5 O
BE s T e Al Cowsas (2010
A dlous S 4 SUS 05y S Sl Lad s
5l Sk ss a3 e 6l (Henry et al., 2010)
(V) slaads L (Kimberley et al., 2019) 5,

sl erw Sy S 9 S coalsl ajU S



S e sl K> o (Carpinus betulus L.) ;o0 La 0 4 olad g Job sbiwly ;o jw Cagh ) g 4l sommp > Ol s A

5 S e skl on A8 IS ea
Qb emmem e Susby s sl S
150U 59 5l s e Dol g
5l eamp o SSke aglie Usasl 8
VOSS ss sk s sl Cgr o e Cosby
5 Sushs Ol oSl alie b ol il
S 3 G e 45 0l OLS ar al e
2o b e s e usby Sl
sl Aoy myw by e b e
(R 5 eSSl 5 Q] o 5 45 5k
5 00 i & LS Sa Csm o al e
R R e R T I R S A
dwfﬁﬂm e A edalie olad g
S 54l dsb plinl Aoy 0 g ad o b
ESe a8 Jsb Sl Aoy N0 by Sl
olalive CaSle e Bl p S 4/OV 5 /08 ey
N e alk e S 0 Ol b LS
eamen 8L Al s Sy Caew 4 4l
@ Fd L S Sl o al e
ol Ll Wy s Sy e
sk it S 5 O e Casb)y
Coand 53 /N0 Jllde a4 olad S 5> ew
o asb s 580le 2S5 (D) iy 40 o5
sy S3) s e Sy Y e«
S S 5 e Casby Ol s Wy, Lol
S e Sasb) RS 5 i oS ol Ol
e a4 (PL) w3 Jsb gl ds s 0 53 iy
it (P3) a5 Jsb 5l doys N0 Caand 5 o/
Sasby e &S sl Ol S eils s Y
5 Sl LalS a8 Ll s a5 glal 1w
e 55 e 4 Sy 4 S35 5l O L,

RGN )

1A%

S 3 5 el el eden sy oS ) sbay O 0500
ol ol esls s Sl 350 ol IS8 51
sl s Govm D wae Blie s SLT
oo gy JolS Hsbas 000 5 Ly Sy 1(0)
Sl ol JdS Gugash 0 IS 5 sbay a6 5 el
s il 3 S gba e iy cpoes
A eslana) (el sl

Laosls 03 dle 5 14l (Lassls LMI@}, 5
Kolmogrov-) s s seewl =35 S 5edS 5031 a5
DipoSen 285 5 ey 35 (Smimov
ol Ken 055l desa baesls bl
polie aglie gl s ey, (Levene’s Test)
5ol bl o o al e i
aps Opol Sl bl g s al s el
oSSbe Jlas i) w0 o Ske aslie 5 Ll
Ob laesls 5 oslaad Lol eslaal S8
Sl ite r BLE (8l Og s (Stosen 03]
Sy gl 5 i b e Cusbs 5 4l eme
o BL s gl e (Stan 05051 5 5
A ealid b e Koo 5 (S sy a0 gl i
SAS 9.1 Ll 5 bl o 5 4 als
Sl uSen  Lailyy s p sle s L pll
A eslinal GenStat e

b
Casby soled s Job Sless GElols a e U
0 See Ol WS s Rl e x5 e
Slpis oS sl Ol @l ol el ) Jpar
slal on Cor b e o e Susby
shls doss S gl oo ol Jsb (s
 emen (P < 0.001) Col Sls re sl

jfu%jg)jbwmagjﬁﬁsvﬁﬁ



\ o)w‘Aﬂ}‘ﬁQW§5M5fwi£&le

Sree QLo S wly pamemp o 5 e Sasby eled 5 Jsb Ol L 4 ) sl
Table 1. ANOVA results of vertical and radial changes in green moisture content and trunk basic
density of hornbeam trees

“b omp Je sk,
Basic density Green moisture content
’ F ! Qv:fi\:ﬁ s 7 F b u"i"L"‘ s le’: CM
s ; : ; S.0.V
Sl Slay ye 3l Sl e Slay 33l
F&p  ms  ar F&p MS df
value value
. " = lassly
51.32"* 00576 9 26.28" 00025 9 T SR
Tree individuals
9.06™* 0.0101 2 34.69% 0.0337 2 b e
Vertical section
5241°* 00588 2 709 0.0068 2 g
Radial section
677" 00076 18 1263 00122 18 b
Tree individualx Radial section
" b g x5 b
1055" 00118 18 0.39™ 00033 18 ST
Tree individualx Vertical section
l&j - -
0.44 00004 4 042 0.0039 4 e e
Vertical sectionx Radial section
i S x Jsb Cgr x sl
0.56" 0.0030 36 0.23" 0.0018 36 Vertical sectionx Radial sectionx Tree
individual
ot
- 0.001 180 - 0.001 180
Error
s s
- 5.73 - - 4.85 - TR
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" There is no significant difference, * significant difference at the 5% level and ** significant difference at the 1% level
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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 s1,
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
“l o e sk,
Basic density Green moisture content B
oSk ) oSk ) St e
Solssme 5 F 3l 4o Solssme 5 F B S.0.V
Sl e e e 3l
F & p value df F & p value i
11.63°° 0.1066 2 12.24° 0.0717 2 S
Class of diameter
Lo
1.2244 267 0.7626 267
Error
1.3310 269 0.8543 269 &
Total
11.58 =l jus5 o 0 8.43 =l x5 o b
Cv CVv
. o &;J:—»ﬁ o
5.03* 0.0118 2 13.52% 0.0780 2 )
Degree of decay
Lo
0.0004 267 0.7712 267
Error
0.0030 269 0.8493 269 5
Total
5.73 =l 5 s b 8.37 =l o5 o 2
Ccv CVv
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**Sjgnificant difference at the level of one percent
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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

S sy 3 © kb olib
Degree of decay Class o’f diameter s
Sl o sF ol e i ghe P ot o 5.0.V
F & p value MS S e
F & p value MS
4l perp
Basic density
P e 3wl e
1.02™ 0.003 0.64™ 0.001 Basic density in vertical
section
ns ns Fld e 2wl perme
1.58 0.004 0.73 0.001
Basic density in radial section
e Sasb s
Green moisture content
S S 3 e by
2.59" 0.004 2.14% 0.003 Green moisture content in

vertical section
SFld Sz 50 e Zasb,
1.64™ 0.001 1.53™ 0.003 Green moisture content in
radial section

.M))Gl.échm)é 6)[)&&4)6)\3&&4 rJ..G ;.,.:Jj.?‘u_*}ns
" 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 (z standard error) basic density in the radial and vertical directions of hornbeam tree trunks

éwy 4y S8 olib
Degree of decay Class of diameter e
oSl oty 4oaS OSls Gl aS )
Mean Max Min Mean Max  Min
jla_i sl
vertical section
Aoy Ve wb)sqgﬁrﬁ
0.552 + 0.03 0.63 0.36 0.58? + 0.02 0.63 0.51 Basic density in 10% of radial
section
Loys 00 ol s 4l e
0.60% + 0.09 0.66 0.47 0.572 £ 0.07 0.63 0.51 Basic density in 50% of radial
section
Loy 4 ol js 4l T T
0.60% + 0.03 0.64 0.56 0572+001 063 041 Basic density in 90% of radial
section

el Lo s c]a..ﬂ 23 13 g OV el o kasOLIS st o alie By >
Similar letters in each column indicate no significant difference at the 5% level.
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Continued table 6.
S hew sy 43 Sk il
Degree of decay Class of diameter e
oSl Ny €S oSSl Cly aS )
Mean Max Min Mean Max  Min
Sk st
vertical section
Lo,s 0 ol s 4l o
0.592 + 0.04 0.66 0.47 0.612 + 0.04 0.66 0.56 Basic density in 5% of vertical
section
Aos3 0 abols 53wl emmp
0.58% + 0.07 0.66 0.45 0.59% + 0.03 0.66  0.56 Basic density in 35% of vertical
section
Loy 0 Aol s 4l e T
0.572 + 0.04 0.63 0.47 0.592 + 0.04 0.63 0.56 Basic density in 65% of vertical
section

el Loy C]a.d 53 b pme B pde s lias LIS st a5 bl s
Similar letters in each column indicate no significant difference at the 5% level.
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Table 7. Mean (z standard error) green moisture content in radial and vertical direction of hornbeam tree trunks

u—f-&wﬁ LEB s kb olib
Degree of decay Class of diameter e
oSl Loy woaS oSk Gon weS )
Mean Max Min Mean Max Min
s gl
vertical section
E S WA L
0.66° £ 0.04 0.73 0.60 0.66°+004 073  0.60 O B AR T
Moisture in 10% of radial section
Loy 00 alols L
0.64% £ 0.02 0.67 0.60 065°+005 075  0.59 O T BB e
Moisture in 50% of radial section
Lo s A dlols L
0.64% £ 0.03 0.68 0.58 0642005 072 057 o2 SRR e
Moisture in 90% of radial section
stl’ sl
vertical section
Loy 0 alols L
0.67% % 0.05 0.76 0.62 0.66°+006 076  0.60 TER T RS R e
Moisture in 5% of vertical section
Lo ;3 Y0 dhols j3 4l e e
0.642 + 0.02 0.67 0.60 0.64% £ 0.03 0.67 0.57 Moisture in 35% of vertical
section
Aoy N0 alole s AJ_L; ol
0.62* + 0.04 0.72 0.57 0.63* + 0.03 0.72 0.57 Moisture in 65% of vertical
section

el do 3 = cb.ﬂ)s)lsd;’u It pAe skaasOlis Ot o s wlie iy >
Similar letters in each column indicate no significant difference at the 5% level.
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Table 8. Pearson and Spearman correlation between green moisture content and trunk basic density of hornbeam

trees and studied variables

| M

Spearman correlation

Pearson correlation

Sz D o Jb o gl 3
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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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