( IRANIAN JOURNAL OF d 10.22092/ijfpr.2024.367613.2183
g FOREST AND PFSFZLAR RESEARCH Vol. 33, No. 2, Page 147-158 (2025)

Research Article

The influence of some physiographic factors on quantitative characteristics of Greek
juniper (Juniperus excelsa M.Beib.) in Doostak Natural Reserve, northwestern Iran

Farnaz Lorestani !, Elias Ramezani Kakroudi 2*, Abbas Banj Shafiei 3, Ahmad Alijanpour * and Hadi

Beygi Heidarlou *
1- Ph.D. student of Forestry, Forestry Department, Faculty of Natural Resources, Urmia University, Urmia, Iran
2*- Corresponding author, Associate Prof., Forestry Department, Faculty of Natural Resources, Urmia University, Urmia, Iran
E-mail: e.ramezani@urmia.ac.ir
3- Prof., Forestry Department, Faculty of Natural Resources, Urmia University, Urmia, Iran
4- Assistant Prof., Forestry Department, Faculty of Natural Resources, Urmia University, Urmia, Iran

Received: 23.09.2024 Revised: 18.12.2024 Accepted: 02.01.2025

Abstract
Background and objectives: Greek juniper (Juniperus excelsa M.Beib.), one of the few
coniferous species in Iran, is distributed across many mountainous regions and provides essential
ecosystem services, including carbon sequestration, soil erosion control, and aesthetic value.
However, inadequate appreciation and overexploitation in recent decades have led to the
degradation or loss of many valuable Greek juniper sites. This study aims to evaluate the
guantitative characteristics of Greek juniper stands in the Doostak Natural Reserve, West
Azerbaijan province (northwestern Iran).
Methodology: The Doostak Natural Reserve, located 35 km south of Urmia city, spans
approximately 200 hectares. The stand mainly occupies northern and western slopes at elevations
between 1575 and 2157 m above sea level, with an average slope of 50%. The Prodan multiple-
tree sampling method was used to assess density and distribution, with 54 sample plots selected
across different elevation, slope, and aspect classes. Within each plot, quantitative tree variables
such as diameter at breast height (DBH), height, crown perpendicular diameters, and regeneration
were measured. Regeneration was assessed in 100 m? subplots at plot centers. Data normality was
tested using the Kolmogorov-Smirnov test, and variable differences were analyzed via ANOVA,
Duncan, and independent t-tests.
Results: Greek juniper accounted for more than 85% of trees and shrubs in the study area.
Associated species included Prunus spp., Pistacia atlantica Desf., Acer monspessulanum L.,
Lonicera spp., and Cotoneaster spp. The maximum recorded height, DBH, and crown area of
Greek juniper trees were 8.6 m, 53 cm, and 52 m?, respectively. Elevation significantly affected
juniper DBH, and mean tree height varied significantly with geographic aspect. More than 66%
of junipers originated via coppicing, which was more frequent at lower elevations due to repeated
local cutting combined with junipers' high coppicing ability. North-facing slopes, with greater
moisture and better-developed soils, provided superior conditions for juniper establishment and
growth. The number of standard trees increased with elevation and slope steepness.
Conclusion: Comparison with other studies suggests that physiographic factors influence juniper
quantitative traits differently across regions, likely due to interactions with human activity,
climate, and geographic position.
Keywords: Greek juniper, K-tree sampling method, northern Zagros, physiography.
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Figure 1. Geographical position (top) and topographic map (bottom) of the study area (Doostak Natural
Reserve)
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Figure 2. Diameter distribution of Greek juniper in Doostak Natural Reserve
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Table 1. Abundance of trees and shrubs in the study area

Species name

Absolute abundance

Relative abundance (%)

Juniperus excelsa
Prunus spp.
Pistacia atlantica
Acer monspessulanum
Lonicera spp.
Cotoneaster spp.
Total

412 85.3
43 9
1.6

9 1.9
0.6

1.6

483 100
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Table 2. Measured quantitative variables of Greek juniper

Measured variable Mean Standard error Maximum Minimum
Tree height (m) 3.6 0.05 8.6 13
Collar diameter (cm) 27.4 0.8 96
Diameter at breast height (cm) 12.6 0.34 53
Number of shoots 2.2 0.05 8
Mean crown diameter (m) 35 0.08 8.2 0.6
Crown area (m?) 11.1 0.05 52.1 0.3
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Table 3. Mean quantitative variables of adult trees and regeneration abundance of Greek juniper in different altitudinal ranges

Altitudinal ranges (m.a.s.l.) Mean DBH (cm) Mean total height (m) Mean number of stem (ha) Mean number of regenerations

1600-1700 12.3% 3.9 79.15 0
1700-1800 10.8° 3.6 63.08 13
1800-1900 13.2% 3.5 27.95 1.2
1900-2000 14.22 3.9 86.3 15
2000-2100 15.42 3.9 51 14
F 4.747 2.134 0.932 0.297
Sig. 0.001 0.076 0.454 0.827

Means in DBH column followed by different letters differ significantly at p < 0.05.
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Table 4. Stem per hectare and percentage abundance of Greek junipers in terms of origin in different altitudinal ranges

o Coppice Seed
Altitudinal range (m.a.s.l.)
Percentage Abundance Percentage Abundance

1700-1600 60 9 40 6
1800-1700 70.8 46 29.2 19
1900-1800 63.7 72 36.3 41
2000-1900 70.5 62 295 26
2100-2000 64.9 85 35.1 46

Total 66.5 274 335 138
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Mean quantitative data of adult trees and regeneration abundance of junipers in slope classes Table 5.

Slope class (%) Mean DBH (cm)  Mean total height (m) Mean number of stem (ha) Mean number of regenerations

26-50 13.8 3.6 46.4 1b

51-75 13.9 3.8 60.5 1.62
t 0.709 1.051 0.626 3.162

Sig. 0.479 0.294 0.534 0.013

Means in number of regenerations column followed by different letters differ significantly at p < 0.05.
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Table 6. Absolute number and percentage abundance of junipers in terms of origin in slope classes

Coppice Standard
Slope class (%)
Percentage Number Percentage Number
26-50 70.9 117 29.1 48
51-75 63.6 157 36.4 90
Total 66.5 274 335 138
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Mean quantitative data of adult trees and regeneration abundance of junipers in aspect classes Table 7.

Aspect class Mean DBH (cm) Mean total height (m) Mean number of stem (ha) Mean number of regenerations
North 13.6 3.7° 63.8 1.3
East 15.8 452 415 0
West 13.8 3.6 29 1.3
F 0.634 3.564 0.889 0.085
Sig. 0.531 0.029 0.418 0.774

Means in total height column followed by different letters differ significantly at p < 0.05.
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of junipers in terms of origin in geographical directions Table 8. Number and percentage abundance

Coppice Standard
Aspect
Percentage Number Percentage Number
North 67.3 204 327 99
East 53.3 8 46.7 7
West 66 62 34 32
Total 66.5 274 335 138
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