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300 x 400 m was used in this study. A number of 70 half-hectare sample
plots covering 24 management units were surveyed to measure trees and
shrubs characteristics. Forest stands were classified into three harvesting
intensities of low, medium, and high compared to an unharvest stand
(control) based on the report of harvest council. The structural triangle of
the French Forestry Association was used to determine the stand structure,
and according to the semi-logarithmic diagram, the total number of trees
were classified in 5 cm diameter classes between 40 and 90 cm.

Results: The density of hornbeam as the main species in the harvested
stands was higher than that of the control stand, but it had a smaller
diameter at the breast height. The results showed that harvesting intensity
had no effect on the Lorey’s height, tree volume and deadwood volume,
while its effect on diameter at the breast height, crown characteristics, such
as trunk and crown height and canopy volume, was significant. The lowest
harvesting intensity had the greatest additive effect on tree crown (47%)
and tree canopy volume (142%). Increasing harvest intensity in the
short-term improved the commercial characteristics of trunk volume.
The structure of the harvested stands was not significantly different
from the control stand, although the highest harvesting intensity
rejuvenated the stand structure with small to medium diameter classes.
Intermediate harvesting intensity in terms of placement of sample pieces
in seven structural classes was most similar to the control stand. Most
of the stands had an irregular structure with an intermediate and large
diameter, indicating the structural state of irregular uneven-aged for all
mixed hornbeam stands.
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Conclusion: The results showed that harvesting intensity below 13.5%
improved stands characteristics in mixed hornbeam stands, indicating the
importance of forest management treatments and the impact of
implementing a single tree selection silviculture on improving stand
structure. Due to the proximity of the stand structure at the medium
harvesting intensity (between 3.5 and 9.5%) with the control stand, this
level of intensity is introduced as an optimal treatment to adjust the
structure of the mixed hornbeam stands in eastern Hyrcanian forests.
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Table 1. Basic quantitative characteristics of control and harvested stands using independent t-test.

o35
Stand dasiae
sk dls Aals Characteristic
Harvested Control
35 35 Plot number & 4o3 slaxs
175 175 Area (h) (L) pdans
169.80° 136.70° Density (/h) (s 53 slas) o513
30.20° 33.40° Mean DBH (cm) (e sle) a5 b - Sl
22.91° 19.54° Mean height L. (m) () 5,5 ¢l oSl
207.98° 204.78% Mean tree volume (M?) (Lsls 53 S ) Ol 5 > S
28.47° 25.53% Mean deadwood volume (M%) (s s S ) Sla i > Sl

el Al g e AEC NS 5 03 5 G HIs gme OOV 3 g 5 s diasOLAS o gline LBy >

Different letters indicate significant differences between the harvested and controlled stands
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Table 2. Comparison of characteristics of control and harvested stands based on species.

2l 13! Ko s Sl BPe o] o35 “aie
Other Acer Alnus Diospyros Carpinus Parrotia Stand Characteristic
RTCIRS
79 1810 26 13.2° 53.4° 79.6° e S
Harvested 7
(e s slaws)
14.3° 6.4 - 18.12 36.1° 69.1° - Density(n/h)
Control
A-L-ir\:,.«-:l)
374> 332 56.2 17.6° 34.9 25.2% s . .2
Harvested Sl b N
L (e s5le)
48.8° 49.4° - 18.4% 44.8% 24.5° Mean DBH (cm)
Control
A-L-ir\:,.«-:l)
21.3% 20.1° 24.5 16.9% 23.6° 16° ” L2
Harvested ol Uil ok
(2)
23.7%  246° - 15.7° 22.9° 14.8° - Mean height (m)
Control
[ '"C,.\irlé
1.68°  141° 3.48 0.24° 1.67° 0.59° e . &
Harvested ol o N
(u_axg-‘j-a)
a a _ a a a dals 3
4.50 4 0.34 2.72 0.64 Mean volume (m°)
Control

Sl Muje.)..ig:”;.:}{ °>}:;ftf).:u’."u | S99 s lasOlis Q)L&L.a A_éj)?-

Different letters indicate significant differences between the harvested and control stands
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Table 3. Effect of harvest intensity on stands characteristics (Mean + standard error).

B3 als waia
Harvested Control Characteristic
> 9.6% 3.6-9.5% <3857 0 (o) il ot
> 9.6% 3.6-9.5% <3.5% Harvest intensity (7)
GOSR 1 4 gadanal slias
16 15 4 35 Number of half-hectare
sample plots
LS s sldes (N
157.9+10® 181.2+10.4° 179.5+28.6° 136.746.5° OB 02 240 517
Density (n/h)
2o le) o plp Jab Sl
30.5+1.2° 28.140.9° 32.442.5% 33.4+0.8° (i) il 2
Mean DBH (cm)
1) &8 P Sl
23.4+1.6° 22.3+1.3° 23.042.7° 19.5+1.2° () 0 gl ot
Mean height Lori (m)
1) 45 #lis
16.6+0.2° 16.5+0.2° 14.1£0.3° 15.9+0.1° () @ g,
Trunk height (m)
) b 2|
2.7+0.1° 3.040.1° 4.140.1% 2.440.1¢ (e >C_t ?
Crown height (m)
a 1)~ Cle
8688.8+435.8" 8823.6+656.8"  9049.5+1290.6° 61376641070 oo e b e
Crown area (m*“/h)

316177.6+34660.6%

195.7+13.1%

33.3+7.4°

341763.4+30477.0°

167.9+12.6°

27.1+7.0%

458737.7+74062 8°

240.5+46.4°

14.1+4.7°

189323.7+17844.5°

204.8+11.9°

25.5+3.3%

(JLZQA BE g.,.x.iﬂ JZA) CU f'»
Crown volume (m*/h)

(;L:g.k BE g_,;t.i.a)fw) L:f,.r =
Standing volume (m*/h)

()L&A B g_,.x.{pjln) ).b&.j&é (..>v>
Deadwood volume (m*/h)

Sl Mujg:,-i\:ﬂ IR A"""J:’)bgf"" | S99 s lasOlis Q)L&M &.éj/?-

Different letters indicate significant differences between three harvesting intensity levels and control stand
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