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Figure 1. The study area and its location on the map of Ilam province
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Figure 2. Homogeneous units topographic map of the study area
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Table 1. Analyze variance results of final regression

Fe sol3l as 0 Sl o go7e Sl po 5Sbeo 93]
S f squares P-value
Source df um or sq Mean square F
Regression 3 27796.097 13898.084  21.015 <0.001
Residual 16 37697.237 661.355
Total 19 65493.333
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Table 2. significant test of final regression equation coefficients

oo bl oy

predictors Standardized coefficient F VIE
constant -286.817 -4.756  0.000
Elevation (m) 0.582 5.671 0.000 1.044
Aspect -0.196 -1.906 0.062 1.044

1] J.:b O yg0dy (ou\)'j).w.; L)“’s)) uj"-“’)f) aolso
dead/ha =- YAZ/AVY + +/OAY elevation — +/V4# aspect
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Table 3. Analyze variance results of final regression

o sol3l as 0 Sla o gomo Sl e (uSiks F

Source df Sum of squares Mean square P-value
Regression 2 10974.805 5487.402  5.737  0.005
Residual 57 54518.529 956.465
Total 59 65493.333

ol (B3 O ygoas (pBapls (is) 4) @l Gsew ) dolee
dead/ha =va/f¥Y - -/YA- soil depth — «/vay sand

Sl s S5 doles cul s g logine (ga3l -F oo
Table 4. Significant test of final regression equation coefficients

m.:,a)lxl:..al o o

Predictors Standardized coefficient P-value
Constant 5.640 0.000
Soil depth (m) -0.280 -2.318 0.024
Sand(%) -0.297 -2.459 0.017
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Figure 3. Redundancy analysis biplot of tree dieback and mortality characteristics (blue vectors) and
topography and soil factors (red vectors) in study area. Soil factors with code 1 are belong to soil layerl

and Soil factors with code 2 are belong to soil layer 2.
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Abstract

Oak decline is a complex phenomenon that oak forests are faced with it across the world and
Iran. Shalam forested area located in north of Ilam province was selectedto determine the role of
topographicand some edaphic factors in tree mortality happened in Persian oak forests. The
study region was divided into 20 homogeneous topographic units. Within each
homogeneousunit,three 0.1-haplots were randomly-systematically established for measuring
the rate of tree mortality and oneprofile was prepared for characterization ofsome physical and
chemical soil characteristics (texture, moisture content, TNV%, OC% and N for each soil layer,
and soil depth). In each plot,diameter at breast height (DBH), maximum and minimum crown
diameters, crown dieback percent, origination and form of trees and shrubs for all species and
site variables weremeasured. Results showed that 15.7% of forest stock had reduced while
97.65% of it belonged to Persian oak species. The results of multiple linear regression and RDA
showed that tree mortality was significantly affected by elevation and aspect, but not by slope.
The highestrate of tree mortality was observedin high elevation and south and west aspects.
Also the results of multiple linear regression and RDA showed that tree mortality was
significantly affected by soil depth and texture. So, the highestrate of tree mortality was
observed in soils with less depth, less sand% and more silt%. It was concluded that topography
and soil have effective role in tree mortality and its expansion across Zagros forests. Identifying
the critical conditions in terms of topography and soil in these forests can help and be useful in
the management of tree dieback.

Keywords: Topography, Tree mortality, Soil, Persian oak forests, Drought
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