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Article Info ABSTRACT

Article type: Background and Objectives: Juniperus spp., a valuable species, are
Full Length Research Paper  widely distributed in Iran and play a crucial role in preserving mountain
ecosystems, mitigating soil erosion, and conserving biodiversity. However,
juniper forests are under threat due to various factors, including drought,
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Received: 06.02.2025 livestock grazing, fire, and rural land development. One of the most
Revised: 09.24.2025 significant threats is the spread of the hemiparasitic plant Arceuthobium
Accepted: 10.06.2025 oxycedri, which absorbs water and nutrients from host trees, resulting in

physiological weakness, reduced growth, and increased susceptibility to
pests and diseases. This study was conducted to investigate the relationship

g;);vrv;) r;(?:£letoe, between the severity of juniper tree infestation by 4. oxycedri and habitat
Forest conservation, factors (including altitude above sea level) and quantitative characteristics
Hemiparasitic plant, of host trees, to identify effective factors and provide appropriate
Juniper habitat management strategies for controlling this hemiparasitic plant.

Materials and Methods: This study was conducted in an area located
northwest of Chaharbagh village (Golestan province). To investigate
the effect of altitude on Juniper contamination, three elevation points
(2200, 2400, and 2600 meters) were selected. In each layer, 20 circular
sample plots (1000 square meters) were randomly and systematically
implemented, and quantitative characteristics of trees (such as collar
diameter, height, stem volume, canopy cover) and severity of Juniper
contamination were recorded in five ranks: rank 1 (60 to 100 percent
damage), rank 2 (30 to 59 percent damage), rank 3 (5 to 29 percent
damage), rank 4 (less than 5 percent damage), and rank 5 (healthy and
undamaged base). Finally, the data were analyzed using one-way analysis
of variance, independent t-test, and logistic regression.

Results: The results showed that with increasing altitude above sea
level, quantitative characteristics of juniper trees, including height,
diameter, stem volume, and crown cover, increased significantly. Also, the
percentage and severity of infection with Dwarf mistletoe were 1.92 and
2.25 times higher at an altitude of 2600 meters compared to 2200 meters,
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respectively. Infected trees had greater collar diameter, height, stem
volume, and crown area compared to healthy trees. Logistic regression
analysis showed that there was a significant negative relationship between
the height coefficient, stem volume, crown area, and tree vigor with the
probability of infection with Dwarf mistletoe. Additionally, infection was
evident in all directions of the tree (especially at higher altitudes).

Conclusion: This study showed that juniper trees with larger and older
dimensions are more susceptible to Dwarf mistletoe attack. Increasing
altitude above sea level was also associated with an increase in the severity
of the presence of this semi-parasitic plant, which is probably due to harsh
environmental conditions and reduced resistance of trees at higher
altitudes. Given the important ecological role of juniper forests, it is
suggested that biological control methods (such as the use of specific
fungal agents or insects) be considered for managing juniper populations.
Also, protecting young trees and implementing continuous monitoring
programs in high-altitude habitats can be effective in reducing the damage
caused by this semi-parasitic plant.
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Figure 1. t1: First transect line. t2: Second transect line. 1: Sample plots surveyed at an altitude of 2600 meters
above sea level. 2: Sample plots surveyed at an altitude of 2400 meters above sea level. 3: Sample plots
surveyed at an altitude of 2200 meters above sea level.
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Table 1. Results of comparing the average effect of altitude above sea level on the quantitative characteristics
of Juniper trees.
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Table 2. Results of comparing the average pollution status in the studied altitude ranges.
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Table 3. Results of comparison of average quantitative characteristics of infected and healthy trees in different
elevation classes.
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p-value t
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ok 0[«\& V»
0000 581 0.28 (186.66%) 0.15£002° 04340.04 ° 2400 Stem
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. b TSI D

0, a
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Table 4. Remaining variables in the final step of binary logistic regression modeling in the context of the
relationship between environmental variables and juniper tree traits with the probability of infection with
Arceuthobium oxycedri (D.C.) M. Bieb.

S5 g Sols g o il amys (W) Wl osbel jlas ol

B) 2 P
. Significance ~ Degree of =~ Wald Statistic Standard . .
Chi-square level froedom R Error Coefficient (B) Variable
CL&.T)l
0.006 1 6.674 0.138 0383
Height
SAiSIs UV
0011 1 6.423 032.0 -0.081 AL
Stretching Coefficient
Bl 4>
0.002 1 9.990 1.023 23235 e
Stem volume
378.661 0.000 1 12.858 3.681 13201 o R
Ground Cover
0.041 1 4.190 0.009 -0.019 o
Canopy Surface Area
IsLs
0.000 1 87.093 0011 -0.100 <
Vigor
0.000 | 41.626 0967 6236 b s

Constant coefficient

Variable(s) entered on step 1: Altitude, Gender, Diameter, Hieght, HD ratio, Stem volume, BasalArea, CrownArea,
CrownForm, Tree freshness, StemQ, RootOut, Aspect
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Table 5. Summary of results of dual logistic modeling for predicting the probability of developing
Arceuthobium oxycedri (D.C.) M. Bieb in the study area.

- sl ie
Cox & Snell R Square Nagelkerke R Square -2 Log likelihood
b Je Dependent variable
Forecasting Sl 4 Sy
model 0.490 0.684 330622

Infestation with Arceuthobium
oxycedri (D.C.) M. Bieb.

exp(6.24 + (0.38@,;;)1) - (0.08 Siiss ;,i,d;) - (3.23 Sl r"") + (13.20 s MJ)) - (0.02 b ng.ﬂ) — (1)

"= 1+ exp(6.24 + (0.38@,:;)1) - (0.08 S5 ;ﬁ,@) - (3.234_% r») + (13.20 S w) - (o.ozcu ng.ﬂ) —(1.51)
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