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Article Info ABSTRACT
Article type: Background and Objectives: Numerous models, ranging from simple to
Full Length Research Paper  multidimensional, have been developed to estimate tree competition within
forest stands. These models serve to measure and illustrate the interactions
Article history: betwee_n trees,_ intending_ to evaluate the i'ntensity of competition based_ on
Received: 04.24.2023 these mt_era_lctlons. Typically, thgse indices rely on the 'morphologlcal
Revised: 08.06.2023 characteristics of trees or the distance between neighboring trees. The
Accepted: 08.11.2023 assessment of individual tree competition, through the use of competition
indices, is based on mathematical techniques that quantify the level of
competition experienced by a tree from its neighboring trees. This outcome

Keywords: - is commonly interpreted as the detrimental impact of neighboring trees on
P';tance competition the growth of individual trees, as they compete for limited resources.

Inaex,

Dlstanf_ei_-mdg%endent Materials and Methods: Distance-independent competition indices are
g?;?}?:ti'o'nonm X commonly employed to assess the competitiveness of tree species by
Poplar ‘ utilizing tree size ratios, such as dbh, height, basal area, or canopy cover. In

contrast, distance-dependent indices take into account the dimensions of
neighboring trees and their spatial proximity. To calculate the competitive
indices, namely the distance-independent competition index (IDI),
distance-dependent competition index by diameter (DDlgyp), and distance-
dependent competition index by height (DDIy), measurements of diameter
and total height were conducted for all trees within sample plots covering a
one-hectare area. This investigation was carried out in four stands of poplar
plantations located in Gilan province. The distance between the trees was
also measured. Subsequently, to determine the wood density and
incorporate its value into the distance-independent competition index, 15
trees from various diameter classes were randomly selected within each
plot and felled for wood density analysis. The density calculation process
was then conducted.

Results: The obtained results indicated significant competitive conditions
in both types of indices across all stands. In terms of the distance-
independent index, all stands exhibited a significant difference (P>0.05).
However, when comparing the distance-dependent index for tree diameter,
stand 3 displayed a significant difference compared to the other stands.
Additionally, stands 1, 3, and 4 also exhibited significant differences
(P>0.05). Furthermore, the comparison of the distance competition index
for tree height revealed no difference between stands 1 and 2, but a
significant difference was observed between stands 3 and 4 (P>0.05).
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Conclusion: The calculating of various competition indices holds value in
silvicultural programs such as thinning. Such studies yield a clear
comprehension of the spatial structure of trees.
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Table 1. Characteristics of the studied stands.
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Area (hectares) Age Planting spacing (m?)
Y es g
39 32 5x5 >
Stand 1
Y os g
43 37 4x3 >
Stand 2
Yoos o
66 38 3x3 >
Stand 3
2 52}3
89 37 3.5x5

Stand 4
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Figure 1. The geographical location of the studied stands in Gilan province.
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Table 2. Descriptive statistics of competition indices in the studied stands.

Sleas sl Sl SSl Ll il b, exls
Standard error Mean Maximum Minimum Region Competition index
Yooy
511.544 9084.463 31049.160 1645.556 >
Stand 1
Y o3y
441814 11674.200 25438.550 1766.566 >
Stand 2
IDI
A
213.138 5760.402 20247.790 317.982 >
Stand 3
§ o3y
508.599 13284.58 41192.270 2137.545 >
Stand 4
\ uf”
0.013 0.209 0.635 0.0398
Stand 1
Y AA}.T
0.010 0.227 0.685 0.035
Stand 2
DDlgpn
Ay AA}.T
0.014 0.318 2.367 0.040
Stand 3
0.011 0.264 0.889 0.048 Fes
Stand 4
\ A:_}'f
0.011 0.197 0.793 0.033
Stand 1
Y A:_}'f
0.008 0.216 0.735 0.043
Stand 2
DDI,
Ay 03
0.014 0.304 2.250 0.028
Stand 3
3 03
0.018 0.286 1.653 0.026
Stand 4
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Figure 2. Comparison of the mean (+ standard error) distance-independent competition index (a) and
distance-dependent competition index (b) in the studied stands.
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Table 3. Analysis of variance of the distance-independent and distance-dependent competition indices in the
studied stands.

o Sl w3 € o &
G5 sme F Sl 5o sal3l Sl je R By asls
Sig. Mean of squares df Sum of squares Source of variation Competition index
* lao g -
0.000 92.185 2638707507.366 3 7916122522.098 25 e
Between groups
Lha g
28624169.666 786 22498597357.663 25 0300 IDI
Within groups
789 30414719879.761 o
Total
* oy S -
0.000 12.417 0.499 3 1.496 25
Between groups
Uhe ¢ 2
0.040 782 31.395 250 DDlgon
Within groups
785 32.891 &£
Total
* las g -
0.000 11.773 0.503 3 1.510 25 e
Between groups
e S ¢
0.043 782 33.434 2es 0202 DDl
Within groups
785 34.944 £
Total
Aoy 0 Jle| Cja“ﬁ j:v‘\&eﬁ

A a il el b el (P<e/v0)
Lha.)_,; fLM )J}C,.i:\.) L.J’ﬁlf:}cfé’:ﬁwb;);
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Table 4. Pearson's correlation between distance-independent and distance-dependent competition indices of
quantitative characteristics of trees (dbh, height, and the ratio of height to diameter) in the studied stands.

(W) 5 ¢ pli ) o (7o) gbe (o Sl) sl b
Ratio of height to diameter Height (m) DBH (cm)
DDy, DDl IDI DDy, DDl IDI DDy, DDl IDI
0.456" 039" 0439 0512° 0548 0843 0440° 0699 0981 ) ess
P=0.0 P=0.0 P=0.0 P=00  P=00  P=00 P=00  P=00 P=00  Standl
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