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Figure 1. Symptoms of borer beetles and charcoal disease in Quercus brantii.
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Figure 2. The region under study and distribution of plots.
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Figure 3. A: Trees frequency percentage in the charcoal disease classes, B: Trees frequency percentage in the classes
of borer beetles damage (Latin Indices show significant difference between classes in the Duncan test).
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Figure 4. Influence of trees cutting and pruning branches on trees infection to borer beetles and charcoal disease, a:
Cutted trees, b: Pruned trees.
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Table 1. Results of kruskal wallis test between borer beetles classes in the trunk and branches of trees.

T | P e - E YU W WANCI R W W o e b e ol
Damage percentage of borer beetles in the Damage percentage of borer beetles in the
branches trunk
X7 = 65 *** X? = 254 *** A
(Test statistic)
0.000 0.000 p-value
2 2 5T 4y
(df)

***p-value < 0.001
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Figure 5. Damage percentage of borer beetles to trunk and branches in the borer beetles classes (Latin Indices show
significant difference between classes in the Duncan test).
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Table 2. Results of kruskal wallis test between charcoal disease classes in the trunk and branches of trees.

Lals 55 JEs glew So1 ds s 5 Qe olew Sadlds s
Infection percentage of charcoal disease in Infection percentage of charcoal
the branches disease in the trunk
X? = 14 ** X? = 14 ** TS
(Test statistic)
0.007 0.007 p-value
4 4 5:\)T 4=y
(df)

**p-value < 0.01
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Figure 6. Damage percentage of charcoal disease to trunk and branches in the charcoal disease classes (Latin Indices

show significant difference between classes in the Duncan test).
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Figure 7. Linear regression between borer beetles damage and percentage of oak dieback.
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Figure 8. Linear regression between borer beetles damage and trees infected percentage to charcoal disease.
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Table 3. The results of running two regression models.

—JL&«)'k;)LQf.A{Ql:;'-):j:_,ﬂMﬁ S o Dbt =0t 3 SuSis ds s
Ao S Db Ao JHs
Infection percentage of tree to charcoal Dieback percentage - borer beetles Model
disease - borer beetles damage damage
Charcoal disease percentage = -13.45 + Dieback trees percentage = -30.44 + dslre
23.96 x borer beetles damage 30.9 x borer beetles damage Equation
85.9 % 94.5 % R
F=524.59 ** F=1492.52 ** Anowa
Aj)\:u: )L»_:.A aL::.:a‘
6.55 5.01

Standard error of equation
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Table 4. The results of analysis of variance for the number and percentage of infected sprouts to charcoal disease in

the charcoal disease classes.

Si F R PR] PR Eope
19 Mean of of Sum of
square square
bes S o Goles 4 031 (lacas sliws
0.003 4.29 ** 2278.24 4 9112.95 < i
Between groups byl Jes
Loy S 03,3 Number of infected sprouts
524.06 83 43497.3 Within groups to charcoal disease
87 52610.25 &
Total
ua); o a a)_}ﬂ 6&:,,.;- Loy
0.007 3.76 ** 2599.29 4 10397.19 .
Between groups Lyl s goles
690.24 83 57289.66 Lass S 0553 Percentage of infected
' ' Within groups  SProuts to charcoal disease
87 67686.85 &
Total
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Table 5. The results of analysis of variance for the number and percentage of infected sprouts to borer beetles in the

classes of borer beetles.
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Abstract

Background and objectives: In the Zagros forests, borer beetles have outbreaks in host tresses
after recent year's drought stresses and physiological weakness and they are causes accelerate
the mortality trend. In other hands, charcoal disease outbreaks and oak decline has become one
of the main problems of Iran's oak forests. The aim of this research is studying the relationship
between borer beetle damage and oak charcoal disease in the Kakasharaf forests of Khorram
Aabad.

Materials and methods: The study area is the Kakasharaf forest of Khoram Abad is located on
the Zogros forests in the west of Iran. This forest region is one of the infections focuses of
charcoal disease. Inventory grid with dimensions 200 m x 150 m in the GIS software was drawn
and placed randomly on the study area. To study the infected trees in the intersection grid sides,
circular plots being 1500 sq m in area were used. All the trees that were the hosts to
Biscogniauxia mediterranea and borer beetles were considered. Used the linear regression for
study of the relationship between charcoal disease and borer beetles damage and anowa test was
used to investigate extent and damage intensity of charcoal disease and borer beetles in the
sprouts of infected trees.

Results: The results showed that trees in the study area with the severity of 92.96 % and 47.04
% respectively to charcoal disease and borer beetles had been infected. Linear regression
showed a strong relationship between the borer beetles damage with percentage of dieback (R2=
94.5), and the borer beetles damage with charcoal disease percent (R2= 85.9). The number of
sprout showed significant differences at a confidence level of 99% for infected trees to charcoal
disease and borer beetles. Cutting and pruning branches and twigs showed a significant impact
on infected trees to borer beetles and charcoal disease, cuted trees more by borer beetles (41.43
%) and pruned trees more by charcoal disease were infected.

Conclusion: In the study area human interferences such understory planting, fire, overgrazing
livestocks, deforestation by man, cutting and pruning branches to make fuel and livestock feed
and as well as ocurence environmental stresses cause trees weakness and infected to pests and
diseases. According to the results about two-thirds of trees to had cut and prune branches were
infected to borer beetles and charcoal disease. Borer beetles can be the important factor to
charcoal disease transport between trees. So that this research showed there is strong
relationship between damage borer beetles and charcoal disease.

Keywords: Borer beetles, Biscogniauxia mediterranea, Charcoal disease, Quercus brantii,
Khoram Abad
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