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Figure 1. Location of the study area in Marivan county in Kurdistan province
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Figure 2. Healthy trees (A) and trees affected by oak decline area (B and C) in the two study areas
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Table 1. The results of the two-way Anova test to compare the physical and chemical parameters of soil in the classes of stand type, slope aspect, tree health,
interaction effect of stand x aspect and aspect x health in the study area

CS 50 Caodw x diald g aals Sz x 00gs CB 50 Caodhw aals Sy 0345
Aspect x Health Stands x Aspect Health Aspect Stands S dasie
Sig. Slaye 5Sle Sig. Slas e il Sig. Sla e il Sig. Slas e Slee Sig. Slaspe eSle Soil parameters
Mean Square Mean Square Mean Square Mean Square Mean Square
. LI
0.076 "™ 0.028 0.642"™ 0.002 0.542" 0.003 0.210™ 0.014 0.009 0.066 Mp:“
" * x 2SI )
0.711™ 756.450 0.042" 24992.450 0.050 23052.050 0.012 39427.200 0.000 180310.050 ‘;”’é! c e
0.134" 10.389 0.857"™ 0.144 0.748"™ 0.456 0.079™ 14.582 0.751"™ 0.445 | -
Available Phosphorus
e
0.417" 0.195 0.150"™ 0.631 0.191"™ 0.517 0.007™ 2.478 0.000™ 5.304 ‘51. o
Organic Carbon
Ly
0.934" 371.522 0.594 " 15440.124 0.248"™ 74200.562 0.017" 347345.724 0.012" 394833.100 Po:;sdsiijm
0.414" 0.001 0.169™ 0.004 0.199™ 0.004 0.007™ 0.018 0.000" 0.041 @3 ”“
Total Nitrogen
0.920™ 0.003 0.347"™ 0.254 0.000™ 5.549 0.000™ 10.280 0.000" 17.339 w’b ’
Moisture
0.000™ 134.162 0.732" 0.112 0.000™ 142.578 0.000™ 149.604 0.000™ 621.612 !
CaCO3
0.073™ 145.800 0.132" 101.250 0.309"™ 45.000 0.706"™ 6.050 0.007" 361.250 e
Magnesium
0.112" 72.200 0.014" 186.050 0.081"™ 88.200 0.897"™ .450 0.000™ 994.050 Caicium

*and ** respectively indicate the significance of the treatment effect at the confidence level of 95 and 99 percent.
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Table 2. The results of ANOVA test to compare the physical and chemical parameters of the soil
between healthy trees and trees affected by oak decline (in two slope aspect) in the study area

Sla e ks @3ll s Slay o g sames Sl st
Sig. F Mean Degrees of Sum of Parameters
Square freedom Squares
550
0.004** 4,754 0.039 5 0.194 =
! ’ ! ) Between a il
Groups T
Z. pH
0.008 24 0.196 GBS0
Within Groups
J S ot
0.004** 18.078 97475.793 29 487378.967 it\id‘”
Cfm een S S gl
ups
c- EC
5391.850 5 129404.400 PP 092
Within Groups
AIS o
0.067™  2.404 10.402 24 52.009 "
' : ’ ) Between STy A
Groups Available
4.326 29 103.826 e Phosphorus
Within Groups
- A3 S
0.000 8.014 2.283 5 11.414 Between LQT s
Groups ) o
0285 o4 s 536 s S0 Organic Carbon
Within Groups
. A3 S
0.020 3.340 176483.739 29 882418.695 Between "
Groups =
¢ Potassium
52835.927 5 1268062.244 IS0
Within Groups
- A3 S
0.000 8.162 0.017 24 0.085 Between 5
Groups ’w
0.002 29 0.050 P S0s0 Total Nitrogen
Within Groups
- A5 O
0.000"  44.359 12.232 5 61.159 Between -
Groups ; ’
0.276 24 6.618 235010 Motsture

Within Groups

deo3 A8 540 mhaw 53 ls e SV (glls s 5
*and ** respectively indicate the significance of the treatment effect at the confidence level of 95 and 99 percent
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Continued table 2.

Sig E Ol e wirL:A s34 s Sl ye ¢ o S aasine
ig.
Mean Square Degrees of freedom  Sum of Squares Parameters
0.000™  191.093 179.628 29 898.139 AP B
Between Groups Sal
940 5 22.560 2350203 CaCo3
Within Groups
0.007**  4.220 175.553 24 877.767 B2
Between Groups o
41.600 29 998.400 250252 Magnesium
Within Groups
0.000™  11.688 309.740 5 1548.700 B2
Between Groups S
26.500 24 636.000 2250253 Calcium

Within Groups
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*and ** respectively indicate the significance of the treatment effect at the confidence level of 95 and 99 percent
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Figure 3- Average values of acidity (a), electrical conductivity (b), available phosphorus (c) and
potassium (d) in soil samples of healthy trees and trees affected by oak decline in the study area
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Figure 5- The average percentage of organic carbon (a), nitrogen (b), magnesium (c) and calcium (d)
in the soil samples of healthy trees and trees affected by oak decline in the study area
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trees involved in dieback and controls in the study area
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Abstract

Introduction and Objectives: The Zagros forests vegetation area with an area of more than 5 million
hectares and providing more than 40% of the country's water are ecologically very important and the
forest covers 256000 hectares of Kurdistan province (8.8% of the province) and in recent years, Oak
decline and decay have increase in these forests. Oak decline in the Zagros forests has started in the
last two decades and has caused serious damage to the forests of this vegetation area and study of the
effective and aggravating factors of Oak decline provides valuable information to natural resource
managers. The factors of slope aspect and physical and chemical soil parameters can has an effect on
the aggravation oak decline in this forest. The aim of this study was to investigate and compare the
physical and chemical soil parameters in around healthy and dieback trees under the influence of slope
and dieback in Marivan forests (in Kurdistan province).

Materials and Methods: Deteriorated (Garan) and control (Dolah Naw) stands were selected in the
northern and southern slopes aspect. In the Garan habitat (Oak decline) on the northern slope, five
healthy trees and five dieback trees were selected (10 trees in total), on the other hand, in this habitat
on the southern slope, 10 more trees were selected (five healthy trees and five trees with dieback). In
Dolah Naw habitat (control habitat), five healthy trees were selected in each aspect (in total, 10 trees
in the control habitat). In total, 30 healthy and dieback trees were selected and numbered (20 healthy
trees in the control and dieback trees and 10 trees in the dieback stands). Then, in the vicinity of the
trunk of each tree (in the shaded part of the crown), a soil sample was taken at a depth of 0-20 cm
(Horizon A) and the samples were transported to the laboratory in plastic bags. Physical and chemical
characteristics (moisture percentage, acidity, soil electrical conductivity, absorbable phosphorus,
absorbable potassium, nitrogen percentage, organic carbon percentage, lime, calcium and magnesium
percentage) were measured for each soil sample. The two-way analysis of variance test was used to
compare the effect of each factor and the interaction effect of the investigated factors on the physical
and chemical parameters of the soil and data analysis was done in SPSS 20 software.

Results: The one-way analysis of variance test showed that there was a significant difference between
the parameters of pH, electrical conductivity, percentage of organic carbon, potassium, nitrogen,
moisture, lime, magnesium and calcium among the soil samples of healthy and dieback trees in the
northern and southern slopes. The results of the analysis of variance test confirmed the interaction
effect of kind of stands x slope aspect for electrical conductivity and calcium and for slope aspect x
tree health in the parameter was lime percentage. Other findings showed that the highest average
parameters of electrical conductivity, available phosphorus, potassium, organic carbon, nitrogen, and
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moisture were respectively 2.654 (d s m-t), 1.10 (mg/kg), and 869.5 (mg/kg). ), 4.03%, 0.35% and
12.4% were observed in the soil adjacent to the control trees in the northern slope and for magnesium,
calcium and CaCO3 parameters of healthy trees in the southern slope with the values of 21 (meqg/100),
42.2 (meg/100) and 13.60% was significantly more than other treatments. On the other hand, in the
soil sample adjacent to the trees located in the stands affected by dieback, the average physical-
chemical parameters were lower than the control stand (Doleh Naw) and this shows the importance of
the physical-chemical parameters of the soil in reducing or increasing the resistance of trees to tree
dieback. The findings of the research showed that the highest average macro elements (available
phosphorus, potassium and nitrogen) in the soil adjacent to healthy trees in the northern slope and for
calcium and magnesium, the highest amount of these elements were observed and confirmed in the
soil adjacent to the trees in the southern slope and in the total amount Macro elements were more in
the soil of the trees of control (north and south domain); Therefore, the physical and chemical
characteristics of the soil (especially macro elements) have an effect on the resistance of oak trees to
dieback and other environmental stresses, and the lack of macro elements causes the trees to be weak
against the phenomenon of oak dieback.

Conclusion: In general, in the soil adjacent to the dieback trees, the poverty of nutrients and macro
elements and lower values of the studied parameters were observed. In general, in the trees affected by
Oak decline, the poverty of nutrients and macro elements was observed, and the lower values of the
parameters were observed in the soil adjacent to the trees affected by Oak decline. Based on the
results, for the optimal management of dieback stands and trees, increase protection measures (control
of livestock grazing through grazing and reduction of traditional exploitations), increase restoration
programs and forest development in the stands affected by dieback (increase seeding and enrichment
operations). In degraded stands and planting with native species in dieback stands) and
implementation of health cuts (withered and dieback branches and stems) were suggested.

Keywords: Available phosphorus, Calcium, Dieback trees, Garan sample plots, Soil nutrients.
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