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Table 1. Analysis of variance of quantitative characteristic changes under management and elevation

factors
Sl Sl e e .
Sig F Mean of Sum of df o
Source of variation
square squares
0.00** 11597 37391.83 37391.83 1 Main effect of
management
il db ol
0.00* 4771 15383.08 46149.26 3 Main effect of o gl iy a3
elevation DBH (cm)
e ¢l Sl
0.00°* 1458 4702.25 14106.76 4 Jl s
Interaction
Uast
322.42 1369323.73 4247
Error

sl (gl me pe M ds 3 40 Olabl T 53l me sl * Aoy 44 Olbl a3 b pme sl

=Significant difference at 99% confidence level, * Significant difference at 95% confidence level, ™ No significant difference
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Continued table 1.

Sl ke Sl §sazs T ss
Sig F Mean of Sum of df &
Source of variation
square squares
Copde ool
0.00** 9636 1832855329 1832855329 1 Main effect of
management
Lyl b Jol
0.00 1850  35198169.28  105594507.8 3 Main effect of (g o) gl shaite sla
elevation Basal area (cm?)
e gla I
0.00** 8,66 16477682.4 4943304852 4 o e
Interaction
ot
8077729097 4247
Error
o e ol S
0.00**  10.58 165020.83 165020.83 1 Main effect of
management
sl il dLAl S
0.04* 2.58 40309.72 120929.16 3 Main effect of LS 3 slas) (515
elevation Density (number per hectare)
Jelize sla 1
0.06™ 249 38849.72 116549.16 3 ' ]
Interaction
ot
15590 1746080 112
Error

ol ol e e " (Ao ,5 40 Olebl dﬁm 2l ame Ssles T o3 44 Dliabs! CEM 23l pme sl *F
=Significant difference at 99% confidence level, * Significant difference at 95% confidence level, "™ No significant difference
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Table 2. Comparison of means of quantitative indicators related to the main effects of management
factor using independent t-test (mean + standard error)

S ke
Management “atis
Sig Jals s lily pke Characteristic
Control Managed
. (e g5lw) as ! 3
0/00°* 32.1140.48 25.93+0.32 ) e A A3

DBH (cm)

do 340 Oluabsl CE“‘ 03 s e pl& # (s 55 44 Oliabl C\a“ 05l e ol ek
=Significant difference in 99% confidence level, * Significant difference in 95% confidence level
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Continued table 2.

o e
Management “atis
Sig Jals eIy ke Characteristic
Control Managed

- ,."Lw) . ‘ -

0/00°* 1158.05+39.57 724.94+21.59 (g o) o Al ol e
Basal area (cm?)

s O [ds) |3
0/00 317.50+15.47 391.66+17.91 A2 2 2 L7

Density (number per hectare)

Lo 40 Ol gl 52 ol g sl s (o5 44 Ol gl 53 Ul e sl s
=Significant difference at 99% confidence level, * Significant difference at 95% confidence level
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Table 3. Comparison of the mean of quantitative indicators related to the main effects of elevation
factor using Duncan test

Elevation classes (m) daseia
Vore 5l i Y Ov oY run [, Tl s Characteristic
More than 1500 1000-1500 600-1000 Less than 600
(ials) e ) a3
33.872:0.62 30.86"+0.54 26.53%0.59 24.7690.49 e
DBH (cm)
(oo yin 5ls) e s ke
1183.09%:46.04 991.510+37.74 858.96%51.75 704.14435.09 Gt Fotle) el e e
Basal area (cm?)
(L [ax) oS1 5
306°:19.04 352.33%20.41 366.33%0420.96 393.662+:33.934 e 52 34s5) 517

Density (number per hectare)

Aoy 40 Qw‘cb.«)bj\éfﬁg:)jw sy OLES alisee ()3 pae g >

Different significant letters indicate a significant difference at the 95% confidence level
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Table 4. Comparison of quantitative indices of dbh and basal area at breast height classes of the two
managed and control areas using Duncan's test (mean + standard error)

(Gfﬂjﬂb)wﬂlﬁébbcb (o stles) ds ol Jlad 69\.63)\4.5.:.19 aalee
Basal area (cm?) DBH (cm) Elevation Region
e sl
440.099:27.03 20.26+0.46 e
Less than 600
§ c Yeva—Tee
567.43%9437.53 23.27°+0.56 .
600-1000 s iy e
VOve—Yren
912.02%:43.71 30.29°+0.68 Managed
1000-1500
Vour 5
1078.19"°459.66 31.88°0.80 2
More than 1500
e sl
1089.78%+73.35 31.34%0.92 S
Less than 600
ab b Yeve—"lew
1184.76%+99.37 30.18P+1.07 .
600-1000 Jals
VOve—Yren
1068.78°°+60.97 31.41°+0.83 Control
1000-1500
Vour 5
1338.46%:71.74 36.812+0.97 S

More than 1500

M)AQO ;}chja.»:)b)b@m CJ}LA‘LT ;Mbuu_dizﬂ\_e)f

Different significant letters indicate a significant difference at the 95% confidence level
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Table 5. Percentage of quality characteristics of tree individuals in both managed and control areas

A S e
Tree trunk quality Origin ailais
s & xS L g — Sle s & 6ol yasls salhals Region
Chi? Fragile Moderate Good High Chi 2 Coppice  Seedling
oSl e
1.8 19.8 54.1 24.3 1.7 92.3
0.01%* 0.00%* Managed
Jals
24 22 55 20.5 10.5 89.5
Control

=Significant difference at 99% confidence level
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Table 6. Analysis of variance of changes in soil characteristics under management and elevation

factors
_ Sl ke Sla e g s
Sig F Mean of Sum of df o
Source of variation
square squares
o e ol S
management
Ls.o\.ﬁ.?)\ A_E..la dLAl J.'T\
0/00° 8.97 272,07 816.23 3 Main effect of (e33) )
elevation Clay (%)
. lize (gla jI
0.01° 4.03 12223 366.7 3 Je sl
Interaction
ot
30.32 970.49 32
Error
Sy pde ol S
0.46 ™ 0.54 25.60 25.60 1 Main effect of
management
ol b Lol
0.18 ™ 1.72 80.60 241.80 3 Main effect of (_\ﬁo):) CA.L_H../
elevation Silt (%)
lize (gla jI
045™ 089 4173 12521 3 Sl st
Interaction
ot
46.66 1493.31 32
Error
S pde ool
0.49m 0.48 23.10 23.10 1 Main effect of
management
sl 4k Lol i
0.00* 7.71 364.82 1049.48 3 Main effect of (1o3) i
elevation Sand (%)
lize gla I
0.18 " 1.69 80.35 241.05 3 S s 7
Interaction
ot
47.30 1513.66 32
Error

Sl (5ls s pls ™ (ds,s 40 Ol Tl 53 b e Sl T o 53 8 Dliebl e 3 ls e sl T
=Significant difference at 99% confidence level, * Significant difference at 95% confidence level, ™ No significant difference
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Continued table 6.
T T e

- I .
Sig F Mean of Sum of df e
Source of variation
square squares
ke ol
0.77 1 0.080 0.009 0.009 1 Main effect of
management
el aib Lol i
0.00° 10.06 1.06 3.20 3 Main effect of e
elevation pH
Lize cla I
0.64 ™ 0.56 0.06 0.17 3 J st
Interaction
Uas
0.10 3.40 32
Error
GV ‘51‘.9‘ J.'?\
0.31m 1.04 0.017 0.017 1 Main effect of
management
el aib Lol i )
L1 éj:gj‘ V-L.M
0.00 17.26 0.27 0.83 3 Main effect of -
elevation (e rimtoms)
Lo cla I EC (ds/m)
0.01° 8.54 0.13 0.41 3 Jl sl
Interaction
Uas
0.016 0.51 32
Error
Q,\iﬁ.l.a L)uﬂ‘ Jj\
0.20M 1.68 90 90 1 Main effect of
management
ol aib Lol i
0.00* 5.59 298.20 894.60 3 Main effect of (1o)) pldl IS eosb,
elevation SP (%)
lize cla i
0.00** 5.11 273 819 3 HE . ”
Interaction
Uas
53.33 1706.80 32
Error
Q,\iﬁ.l.a L)uﬂ‘ Jj\
0.55"M 0.35 0.018 0.018 1 Main effect of
management
Ll aib Lol i _ . .
i 25 s AL o sase 055
0.01 4.29 0.21 0.64 3 Main effect of f o
elevation (e o 5l
lize ols BD (g/cm®)
0.65 " 0.54 0.02 0.08 3 Je s ] 7
Interaction
Uas
0.05 1.60 32
Error

Sl (gl ne pde ™ o ;3 40 Sliabl i 53 ls e Sl T o3 A8 Dliabl e 3 Jls e sl
**Significant difference at 99% confidence level, * Significant difference at 95% confidence level, "™ No significant
difference
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Table 7. Comparison of the mean of soil characteristics related to the main effects of elevation using
Duncan test

\o..‘)ljzﬁ:wf VOrvv—Yarn Yevo—"lew -\..‘)‘Jw dosln
More than Less than .
1500 1000-1500 600-1000 600 Characteristic
(Xsy3)
19.36%0.91 227284321  12.72P+1.38  11.96"+1.34 s
Clay (%)
(Ao y3) o
49.80P+1.79 43.04°+1.96  57.36%2.40  53.08%0+2.62 o
Sand (%)
b a b b ke
5.83°40.07 6.48%£0.13 575°40.07  5.99°+0.10 Ny
p
(x as § owd) S colda
0.47°+0.05 08224007  048P+003  0.52°+0.03 2 i) SN
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Table 8. Comparison of clay, EC and SP indices in the elevation classes of the two managed and
control areas (mean + standard error)
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Figure 2. Principal component analyses of studied characteristics between the two managed and
control areas
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Abstract

The main purpose of this study is to evaluate the effects of single-tree selection method on some
guantitative and qualitative characteristics of Shafarood forest ecosystems and compare these
indicators with control forest area in that area. Data collection was performed from four series (5, 8, 17
and 18) in four elevations of less than 600, 600 to 1000, 1000 to 1500 and more than 1500 meters. In
each series, one managed parcel and one control parcel were selected and, in each parcel, 15 sample
plots with an area of 1000 m? were conducted. Five samples from each parcel were randomly selected
and soil samples were taken. The results showed that the mean of both indices of diameter at breast
height and basal area in the control area (32.11 cm, 1158.05 cm?) was higher than the managed area
(25.93 cm, 724.94 cm?) and the density of trees in the management area (391/66) is more than the
control area (317/50). Also, the average diameter at breast height in the altitude above 1500 is higher
than the lower classes. It was observed that forest management by single selection method did not
have a significant effect on any of the studied soil indices but elevation factor has a significant effect
on all soil characteristics. The present study showed that conducting single-tree selection method
improved quantitative and qualitative characteristics of the forest stands.

Keywords: Control, Forest management, Elevation, Single-tree selection, Soil indices.
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