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Table 1. One- way ANOVA for carbon stock of beech trees in edge of gaps and adjacent closed stand

JUEL @olyl dz o F & o sine
Variable Degree of freedom Sig.
55, 2 3.802 0.028"
Gap
e 3 1.934 0.136™
Position

*Significance at level 5%; ns, not significant
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Table 2. Mean values (mean+SEM) of carbon stock for beech trees in edge of gaps

et Ay,
Variable Gap
SzsS lwgie Sy
(b5 9hS) 32,5 0 pu5d Small Medium Large
Carbon stock (kg)
1343.65+266.63° 1150.49+232.11° 2362.19+462.75%

Qo )00 maw ;o (55lo e B wilis Sglate By >
The different letters indicate significant differences at level 5%

b aidy) ;5 (2bdl i cilie sl e 50 Gy GBS0 515 02038 (HaSibee F lire Sl ruSilee Y Jgu

Table 3. Mean values (mean+SEM) of carbon stock for beech trees in different position of gaps

P o) Caprdgo
Variable Position
Jles S 30 <A
(0,5 keSS 0,0 North South East West
Carbon stock (kg)
745.41+ 126.06 * 1432.70+262.50* 1783.35+ 495.19 * 983.37+251.75°

Ao 00 o )3 (5l e B poe Kby aline Gy >
The same letters indicate no significant differences at level 5%
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Table 4. Mean values (mean+=SEM) of carbon stock for large-sized trees (DBH>60cm) in gaps

Ay
s Gap
Variable S>55(n=10) Lagie(N=8) < ,5(n=10)
Small Medium Large
(SRR S 2304.12+294.63" 2177.28+269.90° 3752.28+ 586.49°

Carbon stock (kg)

Qo008 mhaw jo 6l pxe BN ailis Ciglaie By >
The different letters indicate significant differences at level 5%
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Table 5. Correlation between carbon stock and attributes of beech trees in gaps and adjacent closed stand

e b Jsb 2l el colus < £lis)| Lo plp b
Variable Crown length Crown width Crown area rown Height DBH
volume
A,
Gap r=0.352"" r=0.556 r=0.208" r=0.389" r=0.743 " r=0.931"
S oy p=0.006 p=0.000 p=0.114 p=0.002 p=0.000 p=0.000
Carbon stock
JTESRRT
Closed stand r=0.491" r=0.376" r=0.137" r=0421"" r=0.717 " r=0,936"
oS o p=0.000 p=0.003 p=0.311 p=0.001 p=0.000 p=0.000

Carbon stock

**..w)a\ s jo s gine (Sion
**Significance at level 5%; ns, not significant
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Fig. 1-Mean values of carbon stock for beech trees in gaps and closed stand
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Fig. 2- Mean values of carbon stock for beech trees in height classes at edges of gaps
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Introduction: Diverse gap sizes have been formed in temperate Hyrcanian forests as a result of different
silvicultural operations. Understanding the consequences of these practices on forest stand dynamics can help
in deciding the choice of silvicultural methods. Therefore, the purpose of this study was to investigate the effect
of canopy gaps on the carbon stock of beech trees and compare it with the adjacent stand and also the interaction
between tree attributes and their carbon stock.

Material and methods: The created gaps from single-tree cutting were classified into three classes of small,
medium and large areas with five replicates for each. Trees were also identified in the adjacent forest to each
gap at a distance of 20 m from four directions. Tree height, DBH, surface area, volume, length, diameter of
crown and carbon stock of trees were measured. One-way analysis of variance was used to compare the average
carbon stock index of beech trees in canopy gaps and in different situations as well as for large-diameter trees.
Independent t-test was applied to compare the average carbon storage in the height classes of the trees and also
between the adjacent forest stands with the canopy edges. Pearson correlation coefficient was used to determine
the correlation between the index of carbon stock amount with some structural features of beech trees in the
edge of the canopy gaps and the adjacent forest stand.
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Results and discussion: The findings revealed that the carbon stock of beech trees along the gaps' edges
differed significantly (p<0.05). No significant difference was observed in carbon stock for beech trees among
different directions at the edge of the gaps (p>0.05). There was no significant difference between the mean
carbon storage of trees at the edge of the gaps and the adjacent forest (p>0.05). The highest mean of carbon
was observed in the large-sized trees (3725.28 + 584.49) at the large gaps. The results of the correlation showed
that with increasing DBH, height, length and diameter of the crown and the volume of the crown, the amount
of carbon storage of trees increased at the edge of the gaps and also in the adjacent forest (p<0.01).

Conclusion: Findings indicate the effect of canopy gap area resulting from the implementation of the single-
tree selection method in beech forest. The correlation between the structural characteristics of beech trees such
as DBH, height and crown area with carbon stock shows that when applying silvicultural methods (tending and
logging) in Hyrcanian forests, structural characteristics of beech trees, especially the abundance of large-sized
trees with more carbon stock should be considered.

Keywords: Carbon stock, Deciduous forest, Single-tree selection, Tree structure.
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