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Figure 1. Location of the study area (a) and inventory network of plots (b)
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Table 1. Stand volume, decayed wood volume, and ratio of decay volume (Mean + Standard

deviation) caused by logging damages at the start and end of 10 years period and results of
independent t test in mixed beech forest of Asalem
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End of period (2016) Start of period (2006) Forest stand
3 h -1 L
2114+216° 198.5 = 20.3 M ha) o s o
Stand volume (m? ha')
3 h -1 N
1.71+031° 0.48+0.08 @ ha'!) sde sy s o
Decayed wood volume (m? ha'!)
0.81+0.17° 0.24+0.05" (1053) Sk gy pom> o

Ratio of decay volume (%)
G Q_Qb Q}»)'T G,k 310= /00 C]“” B L;)L»T)b‘;}u Sl sl Causy ey S e 8 J‘,f*
*Different letters in each row indicate statistical difference at a=0.05 by Duncan test.
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Table 2. Decay volume at the start and end of period (mean + standard deviation) and results of
independent t test
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Trend of decay Decay volume at the end  Decay volume at the start Number of Tree species
volume (m? ha'! yr! of period (m? ha’! of period (m? ha! tree P
yr p p
W
0.046 = 0.011° 0.63+0.11° 0.17+0.08" 13 o
Beech
0.013 £ 0.003° 0.21 £0.092 0.08 +0.02° 6 A
Hornbeam
a b
0.011 £ 0.003° 0.16 £0.05 0.05+0.01 5 Velvet
maple
)\:j:.i
b a b .
0.011 +£0.003 0.16 £0.05 0.05+0.01 5 Cappadocian
maple
Loy
0.017 + 0.004° 0.23+£0.05% 0.06+0.02° 5 7
Alder
BV
0.013 + 0.003° 0.17+0.052 0.04+0.01° 3 7
Lime tree
soletids
a b
0.012 £+ 0.003° 0.15+0.03 0.03+£0.01 3 Chestnut-
leaved Oak
o o
0.123 +£0.032 1.71+£ 0262 0.48+0.11° 40 MJSJS

All species
Wl Sl g1 el 51O /00 o 3 LT s e sl BasOLE O g a3 S ke b Gy
*Different letter in each column indicate statistical difference at 0=0.05 by Duncan test.
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Table 2. Economic trend and Decay value at the start and end of period (mean + standard deviation)
and results of independent t test
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Economic trend of
decay value

Decay value at the end of

053 Ll 53 ey o R3]

* .

055 Sl 5 ede sy s 5 SRR

Decay value at the start of period .
Tree species

4 3 -1 3 -1
(m? ha' yr') period (m?® ha'l) (m? ha'l)
W
0.501 £ 0.011 6.86+1.19° 1.85+0.87° o
Beech
0.101 £0.03 0.03+0.70? 0.63+0.16° s
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a b
0.115+0.003 1.68 +0.53 0.53+0.11 Velvet
maple
)\:j:.i
a b
0.116 = 0.003 1.69 +0.55 0.53+0.10 Cappadocian
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0.168 + 0.004 227+049°? 0.59+0.20°
Alder
Sl
0.136 + 0.003 1.78+0.522 0.42+0.10°
Lime tree
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a b
0.116 = 0.003 1.45+0.85 0.29+0.09 Chestnut-
leaved Oak
o o
1.250 £ 0.032 17.34£2.73 2 484+0.11° Mjs JS

All species
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*Different letter in each column indicate statistical difference at 0=0.05 by Duncan test.
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Table 4. Economic trend of volume and value of decay in DBH classes (Mean + standard deviation)
va.:.wy slasl Wy,

uf-’wﬂy o= Ly,

Economic trend of decay A (o L) a5
) Trend of decay volume
value (m? ha! yr!) Number of tree DBH (cm)

@r ha' yr!)

0.136 £ 0.0324 0.013 £0.0034 6 <30

0.252 +0.032°¢ 0.024 + 0.004° 7 31-60

0.409 £ 0.032° 0.039 +0.007° 13 61-90

0.493 +0.0322 0.047 +£0.011° 14 >91

WS (o5 Sk K3y gt A pl b IS 5 s 68 S bl e Ogel S -0 s
Table5. Results of ANOVA test for effect of tree species and DBH class on Volume trend of decay

Sla e S0k @bl ) Sla o g seme S Jole L
p F Mean of Degree of Sum of Source of B
. Variable
squares freedom squares variation
oy S -
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0.00010 33 0.003 e 002 s
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39 0.013 &
Total
oy S -
0.000 17.42 0.002 3 0.006 25 e
Betweer/l groups ERNE
0.00011 36 0.004 e 002
: : ol
Between groups
DBH class
39 0.010 <5
Total
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Decay development of trees bole following logging damages in a 10 years period in mixed beech
forest (Case study of Asalem-Nav forest in Guilan)
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Abstract

One of problems in managing of uneven-age forests is logging damages to residual trees and reducing
stand quality and quantity in years after logging operation. In this research, trend of bole decay and
economic loses by it, following logging damages, were analyzed at a 10 year period in a mixed beech
forest in Guilan province. Volume of decayed section on trees bole was measured by Smalian formula,
and volume of standing trees bole was estimated by local tree volume tables via plots of 0.1 ha area and
systematic sampling design at the start and end of period. Results showed that volume of decayed bole
were increased from 0.48 m3/ha at the start of period to 1.71 m3/ha at the end of period (P < 0.01). Ratio
of decayed-bole volume to standing tree volume were increased from 0.24% at the start of period to
0.81% at the end of period (P < 0.01). The volume trend of decay was estimated 0.123 m3/ha/yr and the
economic trend of decay was estimated 1.25 mil. Rial/ha/yr. The decay volume at the end of period was
more than the start of period in the all tree species (P < 0.01). The volume trend of decay was increased
by increasing of trees DBH. In order to reduction of trees-bole decay, logging damages should be
reduced, that this issue needs to careful and principles planning of each logging stage, education and
reeducation of logging personnel, and continuous assessment of logging damages.

Keywords: Bole decay, Bole wound, Ground skidding, Logging damages, Uneven-age stand.
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