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Table 1. Variance analysis of proline, relative water content, soluble and insoluble sugars

Slay o Sl ERREN

sig.  F St -
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ns, * **: indicate the non-significance of the difference, the difference at the level of 0.05 and the difference at the level of

0.01, respectively.
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Figure 1. The effect of drought stress in different treatments on the proline (ug/g)
Identical letters indicate no significant difference, while different letters indicate a significant

difference.
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Table 2. Analysis of variance of chlorophyll A, chlorophyll B, total chlorophyll and carotenoid
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RGO RYR CEMJJ wv&;—‘} /a0 chm).) | e | LS)\JLS.‘M r.)s.c ji.ll.\:«.l g_,..:;;: @ “"k ¢ ¥Lns
ns, * **: indicate the non-significance of the difference, the difference at the level of 0.05 and the difference at the level of
0.01, respectively.
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Continued table 2.
Sig F Sl e ke 351 a3 Ol oS & datia
Mean square  Degrees of freedom  Source of changes Characteristics
S
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sl /0) a3 B 5 /00 a5 D B (gl s pie SOl Cs

ns, * **: indicate the non-significance of the difference, the difference at the level of 0.05 and the difference at the level of
0.01, respectively.
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Figure 2. The effect of drought stress in different treatments on the relative leaf water content (%)
Identical letters indicate no significant difference, while different letters indicate a significant
difference
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Table 4- Variance analysis of enzymes (Peroxidase, Superoxide dismutase and Ascorbate)

Sig Sl e Sl 331 a3 Ol oS & datia
' Mean square  Degrees of freedom  Source of changes Characteristics
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Ascorbate Oxidase (U ml)

Sl ) a3 BV ST

Treatment levels

**: indicate the difference at the level of 0.01.
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Figure 3. The effect of drought stress in different treatments on the Superoxide dismutase
Identical letters indicate no significant difference, while different letters indicate a significant
difference
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Figure 4. The effect of drought stress in different treatments on the Peroxidase
Identical letters indicate no significant difference, while different letters indicate a significant

difference
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Figure 5. The effect of drought stress in different treatments on the Ascorbate oxidase

Identical letters indicate no significant difference, while different letters indicate a significant
difference
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Abstract

Introduction and Objective: Drought significantly impacts plant growth and has become a critical
global concern. Understanding how plants respond to drought is essential. Under arid conditions, forests
are prone to experiencing various types of stress. Trees protect themselves from drought stress through
both physical and chemical defenses. Physical defenses include increasing the density of structures like
leaves, thorns, and hairs, while chemical defenses involve producing physiological responses that serve
as protective barriers against environmental factors. Oaks are known for their resistance to drought and
heat, which is attributed to their physiological responses during dry conditions. The reaction of the
dominant species of Persian oak (Quercus brantii) in the Zagros forests to recent droughts suggests that
this species is highly sensitive to these conditions. The response to drought stress in mature, multi-year-
old trees differs from that of seedlings of the same species. Certain physiological mechanisms influence
the internal changes in trees as they react to stress. Therefore, the objective of this study is to examine
the effects of drought stress on the physiological traits of mature oak trees under both optimal and
stressful natural conditions.

Materials and Methods: This research was conducted on multi-year-old Persian oak trees over two
years (2020-2022) in the natural forest environment of the Fajr Safa agro-industrial complex, located 10
kilometers from Khorramabad city. The experiment followed a completely randomized block design
with three levels of drought stress. Drought treatments included a severe drought treatment (where the
soil was completely covered with white plastic to prevent any moisture from reaching it for two years),
moderate soil moisture treatment (with irrigation every 10 days), and a control group. The statistical
sample included 120 trees, divided into 30 trees for each treatment group. On September 10, 2022, at
the end of the experiment, leaves were collected from each tree at a fixed height of two meters around
the trunk, from all four cardinal directions, and were taken to the laboratory. By measuring fresh weight,
turgid weight, and dry weight, the relative water content of the leaves was calculated. To further analyze
physiological traits, the leaves were dried in an oven at 70°C for 72 hours and ground into a powder.
The following were measured in trees across all three treatment groups: proline levels, soluble and
insoluble sugars, enzyme activity (peroxidase, superoxide dismutase, and ascorbate oxidase), as well as
the amounts of carotenoids, chlorophyll a, chlorophyll b, and total chlorophyill.

Findings: The analysis of variance results indicated that different treatment levels had a significant
effect at the 0.05 level on the amounts of proline, relative water content of the leaves, and the activities
of enzymes (peroxidase, superoxide dismutase, and ascorbate oxidase). However, no significant
difference at the 0.05 level was observed between treatments regarding soluble sugars, insoluble sugars,
and photosynthetic pigments (carotenoids, chlorophyll a, chlorophyll b, and total chlorophyll). Among
the treatment levels, the relative water content of the leaves showed the most variation. As drought stress
increased, the relative water content of the leaves decreased, while proline, soluble sugars, insoluble
sugars, enzymes (superoxide dismutase, peroxidase, and ascorbate oxidase), and photosynthetic
pigments (chlorophyll a, chlorophyll b, total chlorophyll, and carotenoids) showed an increasing trend.

* Corresponding author Tel: +989125228512
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The highest proline levels were found in the control group, with the lowest observed in the irrigated
group. Relative water content, peroxidase, and superoxide dismutase activity were highest in the
irrigated group. Under severe drought stress, levels of proline, soluble sugars, and insoluble sugars
increased compared to the control group.

Conclusion: Based on the results of this study, mature oak trees tend to preserve carbohydrates and
sugars under stress. This research highlights the adaptability of mature oak trees to both optimal
conditions (comparing control with irrigated trees) and their resilience during dry periods (comparing
control with stressed trees). The findings indicate that mature Persian oak trees can resist drought stress
to some extent by increasing proline and antioxidant enzyme activity. Compared to previous studies,
where seedlings showed greater vulnerability to changes in carbohydrates and soluble sugars under
stress, mature trees seem to conserve their carbohydrates and sugars. These findings are highly relevant
for forest management strategies and can inform forest specialists and stakeholders. Overall, the results
suggest a strong relationship between drought stress responses and plant physiology. It can be concluded
that the climatic conditions affecting Persian oak stands are critical and should be a major consideration
for forest managers responsible for developing management programs for the western forests of the
country.

Keywords: Enzymes, RWC, Proline, Photosynthetic pigments.
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Figure 1. Location of the research area on the map
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Table 1. Intensity of Thinning in different Phases and Treatments
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Figure 2. View of the analysis between treatments and between sampling years
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Table 2. Statistical analysis of the General linear model (GLM) of soil physical attributes (2017)
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Table 3. Statistical analysis of the General linear model (GLM) of soil physical attributes (2021)
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Figure 3. Comparative chart of sand and soil moisture between treatments by Paired t-test in 2021
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Table 4. Paired t-test comparison of soil physical properties between 2017 and 2021
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Continued table 4.
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Figure 4. Comparative chart of clay and soil moisture by Paired t-test between 2017 and 2021
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Figure 5. Comparative chart of Soil saturation by Paired t-test between 2017 and 2021
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Table 5- General linear model of some soil chemical traits between different treatments (2021)
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0.05 2,65 0.07 0.288 4 (Sk s ) Jlise sla 2 pH
Interaction effects (TxR)
U
0.03 0.842 9

error




Olgre slaKim 8 03,5 S wud pilices S sleailye S p Ol s

0 Jsd dals|
Continued table 5.
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Table 6. Paired t-test comparison of soil elements and chemical properties between 2017 and 2021
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p-value Std. error mean Treatments Paired sample test
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Continued table 6.
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Extended abstract

Background and objectives: Human interventions and intense exploitation of the Zagros forests have
led to a loss of their natural stability, transforming them into sensitive ecosystems. Severe degradation
of vegetation and soil erosion are among the outcomes of these conditions. Branching forests reduce soil
fertility due to higher mineral consumption and, at high densities, cannot adequately support the growth
substrate. Thinning can improve conditions and reduce competition among trees. Forest management
has both direct and indirect impacts on soil physical and chemical properties. This study aims to examine
the impact of thinning on soil properties in the northern Zagros oak forests and evaluate its effects on
the management of branching oak forests. Assessing the impact of forestry operations on ecosystem
services addresses part of the scientific needs for sustainable forest management.

Methodology: This research investigated the effects of different thinning intensities on soil properties
in a pure, young branching oak stand (Quercus brantii) in the Rikhilan Marivan forests, a representative
of the degraded Zagros forests. The study was conducted using a randomized complete block design
with three thinning levels (increasing, decreasing, control) over two four-year phases, spanning eight
years. Soil samples (36 per phase) were collected from the 0-15 cm depth and analyzed for physical and
chemical properties. Two-way ANOVA (GLM) and paired t-tests were used to analyze the effects of
thinning, and multivariate methods were applied to assess correlations between variables.

Results: The effects of thinning on physical soil properties showed no significant differences in sand,
silt, clay, and soil moisture between treatments in 1395. However, after eight years, significant
differences in sand and soil moisture were observed. The increasing thinning treatment had the least
negative changes in soil properties compared to the decreasing and control treatments. In terms of
chemical elements, there were no significant differences in 1395, but after eight years, the increasing
thinning treatment showed the best results for total nitrogen, sodium, lime, potassium, and available
phosphorus. The control treatment reduced surface soil moisture, while the decreasing treatment, due to
reduced canopy cover, also decreased soil moisture. Clay content decreased in thinning treatments and
slightly increased in the control. Generally, increasing thinning showed the best results in terms of
physical properties and soil moisture. For chemical factors, it appears that less soluble compounds like
lime are less leached, and the relative percentage of clay may increase due to the loss of fine soil
particles. Although lime content increased in all treatments, the pH did not increase as expected due to
soil buffering properties, and there was a slight decrease in pH over the years. Sodium's detrimental
effects on soil structure are more pronounced at higher pH levels, suggesting that thinning positively
affects soil improvement and fertility. Regarding total nitrogen, removing many shoots and reducing
canopy cover increased sunlight on the soil surface, reducing soil nitrate levels.

* Corresponding author Tel: +984432770555
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Conclusion: Thinning had long-term effects on certain physical and chemical soil indices. Increasing
thinning intensity resulted in the least negative changes in desirable forest soil indices compared to

decreasing thinning and control treatments.
Keywords: Quercus brantii lindl., North Zagros, Soil characteristics, Sprout-Clumps, Thinning.
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Table 1. Used vegetation indices in the study area

o=l akail, &

Index Relation Source
Atmospherically Resistant _ Rnir — Rgp
Vegetation Index (ARVI) ARVI = Ryir + Rrp (Kaufman etal., 1992)

Different Vegetation Index
(DVI)

DVI = Ryir — Rgep

Richardson and )

(Wiegand., 1997

Enhanced Vegetation Index
(EVI)

Rnir — Rrep

EVI = 2.5 X
Ryjr + (6 X Rpgp — 7.5 X R yg)

(Huete et al., 2002)

Green Atmospherically

RNIR— [RG - )\'(RB - RRED)]

Resistant Vegetation Index GARVI = (Gitelson et al., 1996)
(GARVI) Rnir+ [Rg — A(Rg — Rggp)]
Green Normalized Different GNDVI = Rnir = Rg (Gitelson et al., 1996)
Vegetation Index (GNDVI) Rynir + Rg
Infrared Percentage Vegetation Ryir ;
IPVI= —— (Crippen., 1990)
Index (IPVI) V1= Run+ Remn PP
Norma_llzed Difference NDVI = NIR — RED (Rouse et al., 1974)
Vegetation Index (NDVI) NIR + RED
Optimized Soil Adjusted 0SAVI = Rnir — Rrep etal, 1996)
Vegetation Index (OSAVI) Ryir + Rrep + 0.16 (Rondeaux
. . NIR
Ratio Vegetation Index (RVI) RVI = = (Jordan, 1969)
i i i NIR — RED
Soil Adjusted Vegetation Index SAV] = x (1+1L) (Huete, 1988)

(SAVI)

(NIR + RED + L)

Wl S35 30 3053l 5 33 e el Ll oSl Sl o5 5 Rir s Rpep R Rp Js 53

In table Rg, R, Rrgp and Ry, represent blue, green, red and near infrared band reflectance respectively.
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Figure 4. Correlation coefficient histogram of vegetation indices using different atmospheric models

Shoatle Coie 1 Sas Sl o a8
el s 4 (1/0AT) RVIE 5 (+/VVA) ARVI
o, t2 L DOS &M\@xa:u:wﬁ Llesls
G by i (Stes e (S 5 o i
5 sl C/OVAVEVI 5 (+/V1Y) GARI (sl L
Sldie op xeS 5 op 2éw ATCOR iy, s 21 s
NDVI e oxls 0 by cbjn Siawen
& S5 sba ol (+/808) GNDVI 4 (+/VFY)

Y\Y

e Jde S ol Ol i S sba

e 3 SVB il Jlml 05 gles L O]
sk (Slaosls Sl odsl sy LS la atls
Sl ails psllae 5 Sas A cwid o5l 5ale OL
ARVI axls |y (Soes 50T s op 5V
o b SVE (s il s Jde S Jols
e el 0313 jolantl s 4 A Saeen
5 piie FLAASH iy, 5l eslined &l s



Yo)Lo..::s\‘ b‘uﬁowijnjf@lc&hl@s

S 03565 Dl laesls 5 Jiew e Ol gew s b oawlis ;3 ATCOR iy, o5 sl 0l

4.,5.’.{) Loy (I’Z) WJ s_,\ij..o Uy RSO0 PSS WA e S0 43}36))‘.&.0 wl;.-.o st.’ LS)L"”JJ"‘ ol
@M;) sl (RMSE%)UG:—QL&.:JA u:ial.:,a .w‘o.)uia:)ji* JJJ})QQTGL’U}WWL}KA}

sl sdd eny51 0SS 55 5 asles AL glaasls s slael ke bdis ol s

Table 2. The best regression model obtained from different indices

o lael ; $ Je K has| Je
r? RMSE% — df < 7= S A
Validation set Regression model Atmospheric model
0.696 15.04 AGB = 696.87ARVI index*%3 6SV
0.626 16.45 AGB = 828.16ARVI index?626 FLAASH
0.591 20.78 194 49 AGB = 485.17 GARI index + 307.52 DOS
0.558 19.82 AGB = 562.25 NDVI index + 288.07 ATCOR
0.497 21.37 AGB = 557.24 NDVI index + 288.86 OLlI
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Figure 5. Distribution histogram of aboveground biomass against the vegetation index obtained from:
1) 6SV-ARVI, 2) FLAASH-ARVI, 3) DOS-GARI, 4) ATCOR-NDVI and 5) OLI-NDVI
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Table 3. The results of accuracy evaluation of extracted indices from different atmospheric correction

models
oLl DOS ATCOR FLAASH 6SV & o
Correction method
SlE G SE e Sls e Gl e Sl b Jbe
power liner power liner power liner power liner power liner Model
RMSE % o
Index
25.65 2212 22775 23.68 21.03 20.72 1645 2219 15.04 1843 ARVI
26.34 23.09 2390 23.99 2410 2192 2341 2483 21.28 2482 DVI
2345 24.83 2461 2356 2323 2455 2129 2122 20.67 20.55 EVI
2475 2221 2133 20.78 19.83 2356 2223 2129 17.23 20.78 GARI
25.22 2357 2168 2460 22.67 2132 2048 2384 18.16 2151 GNDVI
23.25 22.04 2193 2129 2485 2192 1843 2256 18.70 22.10 IPVI
2217 2137 2255 2531 20.27 19.82 1752 2134 16.33 20.13 NDVI
23.56 2457 2131 2459 2245 2353 20.97 2047 2022 2143 OSAVI
23.21 2350 22,67 2373 20.32 2225 1845 2227 19.25 20.60 RVI
27.82 25.64 22773 21.34 2125 2347 2119 2245 2319 2235 SAVI
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Figure 5. The RMSE % histogram obtained from the linear model of forest biomass using vegetation
indices obtained from atmospheric correction
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Figure 6. The RMSE % histogram obtained from the power model of forest biomass using vegetation
indices obtained from atmospheric correction
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Abstract

Background and objectives: Earth's surface reflection is significantly affected by atmospheric
conditions such as water vapor and particulate matter; therefore, atmospheric correction is needed to
minimize these effects and convert digital number values to surface reflection. Therefore, as a remote
sensing approach, atmospheric correction is required to minimize these effects and convert digital
number (DN) values to surface reflectance. The main objective of this research was to study of four
atmospheric correction models, including (1) dark object subtraction (DOS), (2) fast line-of-sight
atmospheric analysis of spectral hypercube (FLAASH), (3) the second simulation of the satellite signal
in solar spectrum (6SV), (4) atmospheric topographic correction (ATCOR) model and their comparison
with the OLI original image for estimation of the aboveground biomass (AGB) in the forests of Avardim
of the Shafarood watershed, Guilan province.

Methodology: In order to estimate of biomass, 246 plots (3600 m?) were established as systematic-
random sampling pattern with 300mx300m dimensions and DBH, height of trees and shrubs were
measured. A handheld GPS device (Garmin GPS MAP 64s with an accuracy of £3 meters) was used for
sampling and finding the sample pieces, and for this purpose, before starting the statistics, the latitude
and longitude of the points (all sample pieces) were entered into the GPS device. And then, using the
above device, the sample parts were determined in the field and the characteristics of the diameter at the
chest, the height of the existing trees and shrubs (diameter more than 7.5 cm) were measured and then
recorded in the relevant forms. The OLI sensor images of Landsat 8 satellite were extracted from the
USGS global site. The selection of images was done according to the season, the amount of minimum
cloud cover and also in the growing season close to the time of maximum greenness. These images are
presented at L1T level and fully compatible with digital maps. In this research, 7 OLI sensor bands of
Landsat 8 satellite related to pass/row number 166/34 have been used. Before the Landsat 8 satellite
passes over Iran, Terra satellite prepares images with a time difference of about half an hour to local
time. Due to the stability of the atmospheric conditions, it is possible to use MODIS information in step
with Landsat 8. Also, in this research, three daily MODIS products were used for each of the Landsat 8
images with a spatial resolution of 500 meters, including: MODO04 (optical thickness of suspended
particles in the range of 550 micrometers), MODOS5 (water vapor) and MODO7 (total ozone). The DEM
obtained from ASTER with a spatial resolution of 30 meters was obtained from the USGS global site.
The DEM model was directly used in the SV6 atmospheric correction method. Also, DEM model was
used for the atmospheric effect correction method of ATCOR to prepare the map of slope, direction, sky
visibility.

Results: The results showed that the atmospheric correction model based on 6SV radiative transfer code
had a good performance in most of the plant indices obtained from the OLI sensor data of Landsat 8
satellite. The ARVI index obtained from the 6SV atmospheric correction model has the highest
correlation analysis results with a correlation coefficient of 0.801. Also, in the case of using the
FLAASH method, ARVI (0.779) and RVI (0.586) indices have the highest and lowest correlations,
respectively. In the DOS or dark object atmospheric correction method, the highest and lowest
correlations are related to GARI (0.762) and EVI (0.518) indices, respectively, and finally, in the

* Corresponding author Tel: +989139805602
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ATCOR method, the highest and lowest correlations are respectively related to NDVI indices (732.0)
and GNDVI (0.454). In general, in estimating forest biomass, 6SV atmospheric correction model
showed the best performance with the lowest RMSE percentage (15.04%), followed by FLAASH,
ATCOR and DOS models.

Conclusion: Estimating and monitoring the amount of biomass on land is necessary for climate change
studies, carbon cycle production, food allocation and fuel accumulation, fire behavior studies, etc. in the
ecosystem. Also, applying atmospheric corrections on the main bands of the images in the pre-
processing process before classifying and extracting plant indices is necessary and unavoidable to
remove the unwanted effects of the atmosphere and it improves the accuracy of the results. From the
results obtained in the present study, it can be suggested that the 6SV atmospheric correction model,
with the integration of water vapor and aerosol optical depth obtained from MODIS products, is more
suitable for the estimation of terrestrial zinc based on remote sensing data, especially when using the
data in are obtained in summer, when water vapor and temperature are both high and the forest canopy
is in full development. Finally, it is suggested to use the 6SV atmospheric correction model to estimate
of aboveground biomass based on remote sensing data.

Keywords: Atmosphere, Biomass, Landsat 8, Classification, 6SV.
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Figure 1. Summary of the three phases of thematic analysis
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Table 1. An example of the initial codes from the interviews

sl s
Initial code

Sample interview

L}qu a:LaJ Qf@ :ﬁl
Absence of law and
legal provision
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For example, grazing of livestock in the forest area is considered a violation and is
subject to a fine, but for sheep and cattle grazing, the law is not defined and is not
considered a violation, and it does not have a legal provision.

Continued table 1.

il s
Initial code

Sample interview

slud slaolS oIS 55
The existence of
bottlenecks of

(olais 55 Al (glay o 35 5 4 oslil) s Sy 345 5
The worm is from the tree itself (referring to the presence of corrupt forces in the

corruption system).
ol 5l ales sl Gl ey o kst oS 5 o Sl & e o)l il 5 s SIS0 oS (638

Unemployment

A person who is unemployed and doesn't have a job, sees that the easiest and least

dangerous way to provide for her family's livelihood is the natural resources and the

forest.
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Table 2. Frequency of initial codes agreeing to the main theme of the legal factors of crime

ol slaas gl

ad, ol yelae okasybe sl elize
Rate Frequency of initial Basic themes Organizer themes
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(050 0355 595 4 5 2l) S50 ele 5 056 5450
3 7 Absence of law and legal article (deficiency and lack of & Jelse
updating of the law) Legal factors
) 9 elsie 1B 5, 5 pde

Not dealing decisively with law breaker
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1 14 A large number of court cases and Procrastination of
proceedings
Continued table 2.
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initial codes
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- 50 o=
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Table 3. Frequency of initial codes agreeing to the main theme of the economic factors of crime
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Table 4. Frequency of initial codes agreeing to the main theme of the socio-culture factors of crime
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Table 5. Frequency of initial codes agreeing to the main theme of the Inside organization factors of
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Figure 2. Word cloud of brought of themes in research
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Abstract

Background and objectives: Natural resources are fundamental to human life. Today, natural resource
areas are considered a key component of sustainable development programs in various countries. The
degradation of natural resources and their overexploitation are major challenges facing development
programs, leading many human settlements towards unsustainability. Research indicates that 87% of
natural resource degradation factors in the country are human-induced, while only 13% are natural.
Golestan Province, with an area of 20,367 square kilometers in northern Iran, is experiencing ecosystem
degradation. The high incidence of crimes against natural resources in Golestan Province and their
widespread destruction highlight the need for a thorough examination of the causes of these crimes and
strategies to prevent them. This will help improve natural resource management in Golestan. Although
limited research has been done on the causes of crimes in natural resources, this qualitative study aims
to analyze these causes for the first time using thematic analysis.

Material and Methods: This research is qualitative and applied, using a thematic analysis approach.
Interviews were conducted from October 2022 to March 2023 with experts from the protection units
and managers of natural resource departments in the Ramian, Kallaleh, and Galikesh counties in eastern
Golestan Province. According to the principle of theoretical saturation, 21 interviews were conducted,
resulting in approximately 27 pages of interview text, providing about 6,000 words for data analysis. To
achieve the study's main objective, the three-stage content analysis process by King et al. (2018) was
used to examine the challenges related to natural resource crimes. In the first stage, open coding was
performed on the content of all interviews, resulting in 154 initial codes with the strongest conceptual
significance. In the next stage, 21 sub-themes were identified by recognizing similarities and differences.
Sub-themes with the greatest semantic and conceptual similarity were grouped together, and organizing
themes (main themes) were counted. Finally, the MAXQDAZ20 software was used to create a schematic
network.

Results: According to the study results, factors affecting the occurrence of crimes can be categorized
into two main topics: cross-sectional factors and sectional factors. Cross-sectional factors include three
subtopics: "Legal Factors,” "Economic Factors," and "Social and Cultural Factors." Among the legal
factors, "High volume of judicial cases and long judicial procedures” with 14 occurrences was the most
cited. Sub-factors "Lack of decisive action against offenders” and "Lack of legal regulations (deficient
and outdated laws)" followed with 9 and 7 occurrences, respectively. Among economic factors, "Poverty
and economic fragility of households” with 14 occurrences was the most cited, followed by
"Unemployment™ and "Market demand without legal foresight" with 6 and 5 occurrences, respectively.
The third cross-sectional topic is cultural-social factors affecting crime occurrence, consisting of two
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sub-factors: "Political pressure and incorrect perceptions by officials regarding scientific issues related
to natural resource protection" and "Lack of environmental cultural awareness." The sub-factor
"Political pressure and incorrect perceptions by officials" had 11 occurrences. Analysis of organizational
factors affecting crime occurrence revealed that "Insufficient human resources for protection” and "Lack
of legal support for protective forces" were the most important with 15 and 12 occurrences, respectively.

Conclusion: Controlling crimes and social anomalies in the realm of natural resources and national
lands requires appropriate policymaking at legislative, executive, and judicial stages. The results of
interviews with natural resource experts and managers in the eastern counties of Golestan Province
reveal significant challenges related to natural resource crimes and their management. These challenges
require the identification of solutions, which are currently under investigation.

Keywords: Crime, Natural resources, Golestan province, Theme analysis.
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Figure 2. The geographical location of the study area in Iran and Lorestan province
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Table 1. Descriptive findings

M)J k}"‘}\f l.hj:.*!.l‘.a
Percentage Frequency Variables
429 172 >
Female Lo
57.1 229 > Gender
Male
51.6 207 S
Non-Married Job canss
B .
48.4 194 Jo Marital State
Married
Yo il 5 Y.
11 44 o oS s
20 and under 20
34.9 140 21-30
34.2 137 31-40 kD)
14 56 41 —-50 Age category
5 20 51 —-60
'\. .‘ -
1 4 s
More than 60
05 2 S
Illiterate
|l
2 8 S
Elementary
Lecal
27 11 (st
Middle school
S
16.7 67 VL Moo
Diploma = " =
rl“’é ) Educational status
11 44 205
Associate
L
42.4 170 e
Bachelor
A sl
24.7 99 Masters and higher
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Table 2. A summary of the goodness of fit indices for the measurement model

& ‘ . L.:/
RMS-Theta NFI D-G2 D-G1 SRMR s
Fit index
N 5 . s ‘ P
<0/12 >0/90 50.05 >0/05 <0 A ol ke

Suggested value

VBN Jus e 5,51 5 5l
0/10 0/970 0/650 0/477 <0/96 J 225070

Estimated value

VBN Lgj*fa)'\.k.'.\ Jbe 6l gl skle J.:bu @l:d =¥ Jsd
Table 3. The results of confirmatory factor analysis for the VBN measurement model

VBN Ju
VBN model SRS el slag] Oiash sle e

¢ A Meaured Statements Research variables

S ablowe O 51 5 dldS ol (5 68 sla [ oo 41 AL (533 2
38.685 0.881 Every individual should respect and protect the urban forests and their
environment.

aols el e gl (e sl (K 5l bl

42.908 0.890 hadi _
Urban forest conservation is important issue for me. el 5l
. P Z R . N ] - — = PR SR
@ e e 93 018G 8 Sl el 5l Sl ol (s s sl S 51 lablows Ecological value
Sl Ko (EV)
44.628 0.866 g

Protecting urban forests is more valuable than meeting the needs of
tourists during their trip to the forest.

If forest conservation is practiced during tourism, | enjoy my trip more.

Al (63 sdome L 5 mlia lie St g K

20.355 0.794
Urban forests have limited resources and spaces.
1318 -0.041 LS o 2 1y (5 ad S 2 bl 1) sl s G 0 Ks S lde s wOler
Tourist can destroy urban forests for their resuirment fulfilment Ecological Worldview
Al 1y e sla K 55 S5 g 0Ll tilas 50 Sl 5 OLS (EW)
49.938 0.872 Plants and animals have the right to life in urban forests just like
humans.

ARA



YO)LQ..':J‘\‘ m‘ﬁongd&agﬁw&l@u@s

X dalsl

Continued table 3.

VBN Ju
VBN model SrSesll slag] o Sl
t A Meaured Statements Research variables
b 5 e S 53 ST el S 0] S8 S
47397  0.882 L S SR 02 P e el s DS
Tourists may cause pollution in urban forests. boael, 51 _alST
54.475  0.913 5 St Sl B2 4 A e Sl e DS S Awareness of
Tourists may cause degredation in urban trees. consequences
. . P ~ . - (AC)
;g s sla 1K B Olms 4 s A e el S
41550 08g) rrests SR L5 5 pe Sl 4 A O O K5 8
Tourists may cause degredation in facilities of urban forests.
: L 5 el Lol K b gl Sl Ll
66561  0.899 =S ol s e _6;«_#6 S Slp (SO 5 e
| feel a moral obligation to preserve urban forests.
71.116 0.919 LS slable (g 40 sla K&/'.)‘%Q)&O.ﬁiéﬁﬁzvﬁdﬂﬁy g gla s
I believe tourists should conserve urban forests Personal Norms
o Oan 2l g 4y o g ooy bas 6 (5 g (sla K i (PN)
49.537 0.891 Preserving urban forests is not only the responsibility of officials but
also the duty of everyone.
53,525 0.881 Ll O35 S des gl b s e sla S a1 eslinal oS putines
| believe that the use of urban forests should be equal for all tourists.
S e wlasliy Ll 0T LS e ol ; 5 sl 1K A
83553  0.914 e it o ke o e B S S Sl gop 5 s a3l
: : Urban forests are a right for all people, so | should not destroy them s
. - Altruistic values
with my behavior. (AV)
LS eslizal gl 51 55 0T & (oS eslinal 6 e o S 5l 555k b oo
53.789 0.899 I should use urban forests in a way that future generations can also use
them.
éﬁﬁw\é;@éu&i&)‘tj\;}[}‘S)F;ﬁjﬂndw})ﬁ r)la S 93 0
2300 0.797 I want to use urban forests in a way that is comfortable for me during
my travels.
050 SU 5 Sl Slabs b3 b mle o3 dile (5,43 sla JSr wlalg=s 2 gl 5
Lot Egoistic values
2.152 0.904 . . .
Urban forests, like other natural resources, are not just for recreation (EGV)
and enjoyment.
2118 0.894 ol OF Lo 31 g o sl IR 5l 03 &
Enjoying the forest is more important to me than preserving it.
S o arby bl 5 sls K 5l cbli= s oSl ol
0926  49.254 s s ‘5*"‘5_3&4 S
To participate in the protection of urban forests is a moral duty.
Lk O S8 S s p el st sl K i S e 2 e S
0.440 5.395 In my opinion, preserving urban forests should be more the Cod s ol
responsibility of tourists Responsibility
Cd s ool s opl 53 50 e ST 2N K L ol 015 S (R)
-0.267  2.408 35 pal

If others do not make an effort to preserve the forest, | will not feel
responsible in this regard.
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EcoValuel

EcoValue2 "“"0 B8l
0890 —

obols 5l e s Av/E oS W88 ol s s
03 S5l 4 G analr LB sl LS,
£ e S s 1 el sl K ) bl
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o s M b gla 551 (g g w0 3131 (6 S g
iS5l LSl el T wlidp s swiler g
T Oler L OB S a5k wli g 5 gl )l
t= 3.129, p-value=) (g ls sme aal, OLUT ubis
(B sasl il '(fﬁ 4.5 ,5) 5,15 (0.000

ol b OBS sl Sl = gl s

0.866——
EcoValuez &

P Responsibili..| [Responsibili..| Responsibili...
EcoValued ?
0582 0794 0041 gg75 0926 04480 67 Behaviorl
Al Valul \ \ 0.366 /'B h 2
ltruistValu: . ehavior.
—ogs1 __ — o33
AltruistValu2 4—0.914 — —0.169 —¥ ——0.564 —M — 0.441 —p —0.704 —p —0.897 — —0.642 —p  Behavier3
— —
kG.BQQ 0.698 —
AltruistValu3 / 0524 Behaviord
v Ew /Ac R P Behavior By
0,060 0882 po13 a.ssi’ 08%8  po1g 0.891\’ Behaviors
SeffishValul AwarConse... |AwarConse.. AwarConse.. PersonMorml PersonNorm2 PersonMorm3
0797 ___
SelfishValu2 4—0.904 —]
08947
Selfish¥alu3

sV

sl o3 j5a Behavior s PN R AC EW SV AV EV) VBN sdss il sla Jole (180 b s Jto -1 S

dasely 3l U.Alff ‘wu“{ Ol wilal g=s = gla 55 M.'.L:...uj:z').} sla )] RS sla sl sla aze

Figure 3. structural model with standardized path coefficients VBN (the symbol of the variables EV,
AV, SV, EW, AC, R, PN and Behavior Ecological Value, Altruistic VValues, Egoistic values,
Ecological Worldview, Awareness of consequences, Responsibility, Personal Norms, and Behavior)
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EcoValuel
* e85
EcoValue2 ¢ 50 o~
44.628—
EcoValuez 4 00— Ecoworldvi.. | Ecowerldvi..| Ecowerldvi..  Responsibili.. Responsibili.. Responsibili...
[ N o7 N7
EcoValued EV
8778 20355 1318 49033 49.254 5395 08 Behaviorl
\ N/ v
AltruistValul 62186 | Behavior2
*‘53.525__1 /5.945”*
AltruistValu2 4—83.553—] —3120— ——0.997 —¢ —35.921—H — 21.926 ¥ —07.075 ¥ —13212p Behaviord
453780 15825
AltruistValu3 / \ 34.286 ' Behaviord
AV EW ,/Ac \ R PN Behavior T
1829 /47397 54.475 41559 ./‘5-551 71116 49.537 Behavior5
ST | AwarConse... | AwarConse... | AwarCense... PersenMorml PersonMerm?  PersenMorm3
2.300
SelfishValu2 4—2.152—]
: 218
SelfishValu3

sV

sled .5 54 Behavior s PN R AC EW EVG AV EV) VBN T-values slis 510850 L e Jbe -8 IS5
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Figure 4. structural model with path VBN T-values (the symbol of the variables EV, AV, SV, EW,
AC, R, PN and Behavior Ecological Value, Altruistic Values, Egoistic values, Ecological Worldview,
Awareness of consequences, Responsibility, Personal Norms, and Behavior)

Sl Oge3l el =8 gl
Table 4. Results of Hypothesis analysis

ols b
s VBN Model
Hypothesis
Y t R? Adj P-value "
Result
G
HL:EVs—»  EW 0582 8778 0522  0.000 =
Confirm
G
H2: AVs—»  EW 0169 3129 0522  0.000 =
Confirm
G
H3: EGV —» EW 0060 1829 0522 0450 i e
Not confirm
G
H4: EW —» AC 0.564 9.997 0.318 0.000 =
Confirm
G
H5: AC—» R 0441 8921 0495  0.000 =
Confirm
G
H6:R —»  PNs 0.704 21926 0496  0.000 =
Confirm
G
H7: PNs—» EB 0.897 97.075 0.804 0.006 e
Confirm
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Abstract

Background and Objectives: Human behavior can lead to the destruction of various ecosystems,
including urban forests. To prevent this destruction, it is necessary for human behavior to shift towards
an environmentally friendly approach. Environmental behavior of individuals is influenced by various
human and environmental factors and varies among different individuals and environments.
Understanding this behavior requires a detailed examination of individual and social circumstances.
Given the role and importance of urban forests in environmental conservation, the environmental
behavior of visitors to urban forests is a prominent and significant topic that can contribute to the
effective management of these urban resources. Studying the attitudes and behaviors of visitors to urban
forests in order to engage them in the management of this green component of the city is an important
step in conservation management and the development of participatory programs. Therefore, this
research aims to contribute to the understanding and prediction of the participatory behavior of visitors
to urban forests by examining the determinants of their environmental behavior.

Materials and Methods: This study was conducted in the urban forests of Khorramabad, located in
Lorestan province. The statistical population of this research consisted of visitors over the age of 15 to
the urban forests of Khorramabad. The sample size of the study was calculated as 384 individuals based
on the krejcie-Morgan table. To increase accuracy, a higher number of samples were taken, and
ultimately 401 individuals were included in the calculations as the final sample size. The samples were
randomly selected from different parks in the city. A researcher-developed questionnaire was used to
collect study data. The validity of the questionnaire was assessed and confirmed based on face validity
(opinions of university faculty members and experts in forestry, rural extention, urban planning, and
social sciences) and convergent validity based on extracted variance. In addition, the reliability of the
guestionnaire was evaluated using Cronbach's alpha and composite reliability. According to the results
of the investigation, it was determined that the variables used in the research have good reliability.
Considering the research objectives, the SPSS software was used for qualitative data analysis, and the
Smart PLS software was used to examine the relationships between independent and dependent
variables in the form of structural equations and to test research hypotheses.

Results: According to the results obtained from the study, the first hypothesis of the research was
confirmed (t = 8.778, p-value = 0.000), indicating a significant effect of individuals' orientation
ecological values on their ecological worldview. Furthermore, the results of the study showed a
significant relationship (t = 3.129, p-value = 0.000) between the altruistic values and the ecological
worldview of visitors to urban forests in Khorramabad (second hypothesis). However, the findings
indicated that the egostic values had no significant relationship (t = 1.829, p-value = 0.450) with the
ecological worldview of visitors to urban forests, and therefore the third hypothesis was not confirmed.
Based on the findings of the research, it was determined that the fourth hypothesis, based on the
significant relationship between the ecological worldview of visitors and their awareness of the
consequences of urban forest destruction (t = 9.997, p-value = 0.000), as well as the significant
relationship between visitors' awareness of forest destruction consequences and their sense of
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responsibility (t = 8.921, p-value = 0.000) was confirmed. The sixth hypothesis, which was about the
significant relationship between visitors' sense of responsibility and their personal horms (t = 21.926, p-
value = 0.000), and the seventh hypothesis, which was about the significant relationship between
visitors' personal norms and their environmental behavior (t = 97.075, p-value = 0.000), were also
confirmed. Overall, the variables used in the study explained 80.4% of the variance in the conservative
behavior of visitors to urban forests in Khorramabad. Comparing all the values obtained from the fit
indices of the belief-attitude-norm model with the desired values showed that these values were all
within the standard range and had appropriate fit based on the provided fit indices. In general, structural
equation modeling indicated a good fit for the research's structural model.

Conclusion: Considering that environmental behavior is one of the key elements of sustainable
environment management. this variable can be related to effective conservation of urban forests.
Studying the environmental behavior of citizens as the most important component of participatory
management of these resources can be a fundamental and initial step in the conservation of urban forests.
Therefore, examining the environmental behavior of citizens is important for minimizing the negative
impact of human activities on the environment and improving it. Environmental behaviors not only have
a positive effect on improving environmental quality but also create a healthy and positive life for
individuals in society. Suitable educational approaches are needed to preserve urban forests, which can
promote knowledge, behavior, and environmental attitudes. In this regard, efforts should be made to
identify factors that influence citizens' inclination to preserve urban forests because with an
understanding of these factors, ways can be provided to change destructive behavior and encourage
positive behaviors.

Keywords: Environmental behavior, Ecological values, conservation, Urban forests.

260



DOI: https://doi.org/10.30466/jfrd.2024.54985.1700 Sz dnngs 5 g

DOR: (V) TFV-YVR amio ¥ ol )+ ol
gy Ao
o 055 Gldle (Ko S 4 Caglie 5o Clr e 5 Ob Gdae 555 ST o5

(Melia azedarach L.)

" 5T B3lo 55 g oo leml dems Toalihemma DU o ¥ giply ks o gl guaie e

Ll WES WS b sl s slis psle Kails K pole oISl (MUKl lisls Y
(maghsodlo.a54@yahoo.com)

Q‘ﬁ\ uugﬁ gqlfjf @,:Ja CJLJ‘ 9 LSJ)‘}LWS f}lﬁ cK..iJlJ ‘Ji"’ r}l& cmlb sJ_<.\> dj}j}s‘ 9 V:wlm:.li.\} c}ﬁ ‘)L,;;la -y
(mnoori56@gmail.com)

(ecology2020@yah00.com) .ol .1 8 S OB S b sl 5 (55,505 p5ls iy K (55451 5 bl (g 85 Y
(m.esmaeilpour@tabrizu.ac.ir) .ol 1 ol 5 5 o Kils Al Ak b 5 535S 28l (UK 05,5 skl -8

‘)‘j,’.. gulfjf ‘glfjf ﬁl& CL..A 9 L;j_)jus 6}1& aK..iJl) LJK;?_- ﬁjl& 0SSl gJKZ}_— L;jijS\ 9 ‘;.AL..,_&;-“ /'_ 0‘5; (s -0
(sadegh.a.3@gmail.com)

VERYATNO0 bl VERY/ A/ il s 06

s LS

LT Ceslin 0303 il 53l sl dadle sy s ol adsl ol e 53 (sobs o i ibn 5 andis
IRl (S5 b Sl s e b e B g e planil e sla A5 21 o
Gl gladle s SIS slag b ol O Ky Slaal of Glaay sy 2als 5 ool o)ss
—ar g Cdlad SO st 5 il (ol Lo (plerrb ol 5 pen S s Coenl 4 xS L
e Sla iy a5 e eslinal L 555 (oubd Sl ae ol 53 5 el # ke ol w55
G (e A5 e bl e 4 a5 Ol 558 5 il e slasles Sl eslizad e
355 5 3l g lasles Sl oslinal S| ) s cnl Be Sl 4 S 15 O ge5l 5 5e i

Sl Si S hi\fi).s'cb" O Al sladlg cuslin jlade 5 0L a Sdes
Veer sk pl el A LS Okl G5 Okl 5l O e sladlg ety o sl
5o bdlg s s Ol Cdas 4y dsb s gl k3 L W Y e lady, J
Aol a3l 53 (ra gl TV/0 1Ll 335 o310 5 ja Lo T il G o3100) ks o311 OIS
(G 0093 4w 2 Solol 693 (e S V0 500 Yo o) Uil s 5358 Jlasl 51 g o plal oo

ca&)ﬁcgﬁ)\.lzj4é)bMJ‘&JBM)W.MHQJ‘)}J\f,' QJAA{)[{&.:)'})\O}A'

¥



Volad Ve aler o Rz anngi 5 iy sole dalilad
ehs g oS e oS Ol e lse (S o el A5 555) (JS L85 IS Wb Jbs IS
ey 5 A DS (SIS S eSS (R ki il dsb (S e st 035 S,
ol o 5 5 T 53 S5 e s ol sl 2 5 S5 S

A

doisogy Solel ersd 5 Ol s S 00 Sleslial L S mlae 2t S 5l 0L s laadly
033 5 3 e Olis Oloa b S mlaw (0268 8 Jbm 55 05 e e Sle WYY Ol
o s JS 5y (it 25 5 5l sk Blite 136 s mpe e SLe QOAW w035, V0 (L]
Sheslial b ol Joilty o s 25 5halins Sy O e Sl 5 S 2 (o s 035 o 5518
Lol s 53 3lr e Ol et b ol 2S5 05507 ool i3 03 3lr s S YO
oS VO Sl eslizal Ll 5 55 (i ol DU S TS gbdlg A edalie o5y, V0 Sl
ol Tl 53 3lr e S Y0 4S Jl 3 cdidls | ol 5 05558 Sl o iy S3lr g
O3asw 5 S 45 5 Dlesd ol Jiline J1LCdls ol an a1y Saed e (i 05, V0
2 Ul es sblae S O el Gl 5 S 0 o asn 035 dadS 5508 dla IS lry i
S I s il Sliv aan  obline L5b Six 55 g Sl sl Selkl Slie s
O35 5 ey phw (orlas 5 0li Seilll 2 w5 Ll O3l s il 2ol 58
00 ol 53 S Ol ol (Glisioms doss 5 S o s U35 (ke 35 Jlaline Sy o s
Vool s 5 3l e 0S5 0 (maman LS adalie 055k Solel 5 3l g oS YO s
0% el 5 ped (055 5 ey (Bl ol e a1 L5558 5 ba L35S Slde o il e
e gl 5 SE G5 AS sdalie L3l g 05 VO S eslind 5 e5som bl Ll
53 Bl iyl i ity o3b S sl 5 gl bl og Sl bdlg ks O3l s

Jj.i.\AL&C@)‘f‘f}bé.&aiw:@uibﬂyr;\/ojO' j‘obwﬁ»‘jojj)@éjkgT@‘fi

Jdsas OLoa Sdas 355 5 O Ol s 3l eslinal &5 55 Ol 015 e IS sba 1 IS (6 S
J@TVS bl o s e iy Gl L G kol alny Glbl adlie s CusE 5 Sugh, senl b
L;;W@uxtj@,§>fgj,w@6\ﬁuuj;ium&;i\p.,\;sdavﬁl,;di.;du
03 0L,a Sdae 355 5 Ol e oo Ol S 4 a5 L Jy aal andls Jlisa Laslgly L1H1 s
G55 ol b el 5s Glag b s 1) slge ol Sl eslinad U155 o 5 Osn sbadle s 5 ol il

23S gl )

Oba Sdee 355 (s IS O Ll s g dS b3l

CNTVROANY el §yles T

vy



(Melia azedarach L.) &b :yei5 slo Jls (Sis (35 4 Cwglie )0 03l jiomw 5 by (Goxe 065 31 oL

J"‘ o é\j.r GJ:&_}}. DL NG ))J}r.ﬁ
LT Jlg Ko a5 2als s Ol e
Ml & son lesT ((Acacia victoriae)

ealaal

PR S e Ao oli ek
Ko 5 5 03 I plosl iy ld glayatls
5 S Ol o Glgimmn plsm plUl 5 055 s
(Tongo et al., 2015) c.ils gyl gme Sl s
el g d, e D3l e S
Lulsl ys a5 sls Olis (Amygdalus communis)
Loy Slio Sl DIl Gy S
sk (alilietal., 2011) 5 ls (g5l jae ,30
5ok g D G e S0
55 Ll adaie s lanosr bk Sl
dge > e el 8 A8 G SenT (S
05 5 bl Gladyse Lals rals gl il g
EIAIaMI ) 5,15 35m 5 bs Ko slml e Sl
Db s e sy sl S Ole s (et al., 2023
s gl bk e Jla 65 e sl e
D e sl 4 e el Bk ladlg ki
S (Tomaskova et al., 2023) sls OlLi 54 3
SN g LS Gl A e
.(Sarvas et al., 2007)u
Gdra olge Gl b (S3lse Sdae las S
Sy bl b s s M Gl s
Spe 5 eslial EalS Gl St 5oy
olie omils daulie bssS ol i plass
235 edd b Sl Sl ClSL e
S 2S5 L oS g Ad) e ol
3 S dngo 53 Ghagh ul 5o eslinal 5,50 OL A
o3l S Olgieay $55LS sler Sl 5 538 O

les ol oy Cd 4 AVTOY e 4 Siee

¥y

4o e
Candy &S Sl b GO 51 S ISl
Lo 1y H 58 o e 5 (soladl (el
il e 5 @ols Sl das e 13 G
Caaglie 0313 bl sl dadlg s s )il
b ospdie bl o i oy 0
RS

TN Sbrb by

Tabandeh Saravi et al., 2021; Rahiminasab and )
Tabandeh Saravi, 2017; Tabande Saravi et al.,

A bl e 0sls il K5 (2016
Gl it opl O Kiass Slasl 51 ol (glaa ;e
.(Eshaghi Rad and Mousavi Mirkala, 2015)
Loy Lol gbdl s KIS slap b
Loy o plel = oladl 5 sl Coanl
3 Sl Sl S e 5 adl ol
wood ol 03 g ekdz ke Ml mlaw 55 (Glanw 5
Keshvarz etal., ) >3 s eslazal Lis 55, 5,58 5
b oS ke Glais, iy s s (2021
Syse skaas JLals ], S i e Ol g
Slee ol 5K ol S I3 el
LBl sl il psw dites Lacsdlr ) e
ool A w8 dses ey Sl
Ul Olas b e Hlle 5 pbendise
N PR P S NV I - P RA €
355 055 ) e b 2l g e ey ol s
Jolss il St gla Sy Ailg o 5 Lsls &K
DMie 5 Wiy s b Ol IS b
SalS o3 80 b S s 1) O3 B Cews )|
<l sla 18 (Malik et al., 2023) was
sy Sle sz DS il g 58 ke
(Satriani et al., 2018; Rajanna et al., 2022) s ,ls

Wl o sl 3l s,e s b tass J= opl b



Yo)l.o.,i:‘\‘ b‘ﬁ*’wﬁjwj)—‘wlcaﬂw

<58 opl (Batoli et al., 2011) ol sus 5,158
Lol s b Bk 5tz gla Sy onils Wse
SIS 5 K sl el gl il
el » esde (Dias et al., 2014) .l sl
DLl Slinke 2SSl 5 S0 S Cosls
Sl a5 5550 &5 0555 Al (Meliaceae ool 5l
-5 elas 5l .(Sohrabi and Kohanmoo, 2017)
Glawwe 5 oo glaeslinal L5000 sl
slad 5 ) 3l W5 gilessls il Caliss
Salahi Ardakani and ) s 53 e esliial (5,65 5w
.(Heydari Alizadeh, 2015
ol Olnl (Sl SIS Bl 4 s L
Sheslial LT oS Gl cnle sl (g 0 GRas
A Ll g Sl Dl s b5 Olpa a3
Ay &5 oy gladly o 1) (S L8 e

C».w‘ 8 Ve rl}-v_!‘ )L’ w:.w}u LS‘JJ s J:.Als

CITPRRS
Obl B3 Oldly 51 &b 055 e sladles
Slade, Jlg Ve skl 8 o OkS
aloy dsb s el g i L dlg Y 5 4y
by ailete 5ol Sbt s Ol gy S
Al s 4 OlldS Ol S 5

aloy dsb 5 Jlg ple ) gyl 228 51 LS
SIS s adlg osls s o 5 s Sesll Lol
o3l Ll 5 e le YV oiilas 535 o3lul) cus Ll
o il laulyl 53 Grasle YV/O bl s
Sna 355 5 Sl e 1 Lol sy el
Osu) sbdlg (Kot A5 a4 caslis o 0L
Sl 2 b LB s lile sen bl b
SERSERILEEIA R Sokal o535 4w 53 sl
s VO 500 YO (6358 5 A e mhw le

A2

b 5 e Jpame alessT O wlie 4
Rostami and ) el el by aikw s
e Wl i els s S ul .(Moghadam, 2018
ol s Cdos 5 s glae ele LS
Sk ol o dil5 o Yzl oS Conl S
b s G W bl Ol
ELl & S otan 355l Slile 51 by 035
Ol oSa sl st 35S
s Ol Jdaas 35 S (http://herbban.com
(M. azedarach L) b 0555 (So5505855 ol
GRIPBl e (20255 215 UL s 5 A )
Slio Kos s edd bdlg Job dds ls ns
Mohammadi et al., ) 5,6 1 548,40

Sl

Srl 0L S s elie e (2021
sy QLS s 5 A el (Echium amoenum)
S Uiy Ble Gl 0L Kl Sliv
G o3t b S sl 5 S S 05y Wl
it bl sl s boamlis s @iy
53 (Yazarloo et al., 2022) culs |, laie
Slr Dyl b 51 aS) lps 1 s sk
S Shs Fa s My sas L (WS eslinad O
Soxd 5 oS 0wy abeedsn 5 (S5
Olgeas Ol a e ols Ol c;l:; Al asls
S 5 oS iy bl caw b ol S
Rostami and ) s5i o olesdss o S
.(Moghadam, 2018
Ly > (Melia azedarach L.) Ck’ Osu)
3 o GBS oy e s 4 S e gS L
L Sy e (SoS Slresee 5 e
Meliaceae 5 31 5 JLS oo acd 5 5,5 4 ko
Olgz 53 i ol 5185510 5 Wb 05ST 5 03

ol s (M. indica s M. azedarach) <5 55



(Melia azedarach L.) &b :yei5 slo Jls (Sis (35 4 Cwglie )0 03l jiomw 5 by (Goxe 065 31 oL

Slad A3 (6, Sl 6l e 3l eslizad L _elis|
0555 V00 oy53 b s JL S s, YO s S
S8 A w‘:agdmlga.lﬁwtgjmm)jb@
';§Jgrhﬁ ¢gj)ﬂ JS‘9¢:ich§ﬁ QLLE‘)JSa{ﬁ
LS 5 5 05y Sosen bady, 5 4l s
Ad g Sesll 55 (oS e ee) sl 5l eslizd
23l S el 8 /Y0 il S 5 S
b Ak my o bl Lles
sbs 5y coele aw Sl DMSO)) S 5d) 5o
S A S esls 13 Ol s 5,8 ol as s Ve
EQc LA 6L°CJJ J).)a DL L;J" LSUM‘)L‘M LSJ)"
S Sl oiws L egl 0N
4o .(Mohebi Bijarpasi., 2018) i (s .S 3Il
s ek 3L S, ol ol bl el
VoY gles b oosl s 8 T e 035 Sas

s il 5 a5l eslial L 318 sl 4

B Ao,

X o sler x ol slas 50) Ld ) dald s
OS5 g iy X 1SS a x5l 53 4
T 308 U e 5 i OISl 53 58
S b Sy oS8 ey Gb) e sle
3 3 Sl i Pl e sl s A S S
ooty Sl Vv 8 Aol by Gae
555 Jlasl 5l e Al a3l 513 S gy Y
Sdaay okl 0555 oS3 et T
sslizal 350 T ldie roman S il 5, V00
OIS i 5 o oS 3 soMie bl 0553 A 3
sl Jsb LS, gkl usy Sl s C)b'-
WSS dEsAs b ek A Jae ks S
Sl Gl S T el i30S
ooyt 033 S ook mhe (S mhe S,
5 A e5Es (Fh s stk b WS,
Spopely 5 Ad OisE els (S
Shesliad b ladlg gk sy A3 Sl

O30 3 ek pde S35 5 dhems S

03,8 S 5l wipas 5 b 0557 0,8 St Sl e i 5ei 5 S 055

ol Jomiliy = € —
L D08
cla.m OK:.\AJ J‘ ealaul L, thj" cla..u
s L) S e o Sle S e S
Kﬂa}jcb.»)(gﬂb|wgugﬁ§¢>w
S b el s S OO els e
A3 3,51 » Mashayekhi and Atashi (2014)
JAL:: sz:fe)‘.)q‘ J)jﬁ L}.&LG Vo 6‘}.5 w‘ ol
A58 IS s ds b s ds @ s, IS

Yo

\ i,

AT 3 Gl e U S O ol (6l g
5 el il gl oles 4Bl anws S,
B R N ST STV PR PP EPO
bt pod glsl 055 5 (FW) adsl 5 035 ol
s Jler les s el YE B S 15 S
LS 5 s S eslul (SwW) Jhis O s 5l S sle
38 Sl s Ve gles s Kos csla YE Sodens
SRSl S ja i 035 5 4 8 13 05l
Sheslizal L S, Ol s Glgms .(DW) s
Ml 25 d g

RWC= Fw — Dw / Sw —Dw %100 Yo,



Yo)l.o.,i:‘\‘ m‘ﬁongw..mgf@ls:\.ahl@s

.W‘aJﬂT\J}&)J &J—L'&JM "cbdj:.l)
2ok O e e il SIS
693 Jaﬁ\jﬁ éi)l’ )\ UL.J Jl&&\ s J:’\ Wtﬂ
Ch.« ‘u‘fT J.:w.JLU” S 3 P 35S p LgJL;.J
b5 @ Jids S prmen oS o sare U35 5 S 2
0 Jla=| cb..ﬂ BE) LSJ:§°)‘J"" )40 g2 A 9
ijﬂ.ﬂ JLQ.;“ J)uﬁﬁ JJ| &;—w‘ oL )‘J‘_;ZM Ju.o)b
g Sl d s Ol e Jled il
)&T&JQWJJﬁW)AM;SW
Jsd 53 Gl epl le 3l Sl gme SIS elan

RGO I A K QLL_: Y

Jsb S posate 05 Sy ens e S,
polis (SR 5 a5 55 e b ik
Js Jole 53 b hele = b oy 5 ied O35 50
Skl o535 (pSV0 500 Y0 io) Jlad sl
el ety 5 Jole e sl 5 G35 10 500 i)
0353) Jolo 4w b il - b Sl adlg gl 5 S
B s Gl sl x el 0553 X (515 24 5o
Laosls pSols slis cpizman A3 oslizel GLM
o S bl a3 (Sl 0sa5T Al sa

W rlq;.\ BWERE

b
oNle 3l e S bl 4
sbdle (SKisdsnd 5 (S Slio Sl

FOss sldle (3 5 (Sidsho s Slio Sl e xSle  C3lr g bl 4 =) s
Table 1. Analysis of variance of the effect of superabsorbent on the mean square of morphological
and physiological traits of bitter olive seedlings

Sl o Sl
Mean of square i
- - S el oran
Lol oy 95 x Lo Lol oy 9a (PO )
Js o e e SO e e Source of variation
. . o
Total Error Irrigation period Irrlgqtlon Treatment
treatment level period level
151
35 24 6 2 3 S
Degree of freedom
9708.391 3132.451™ 72626.653" 13996.118" ST
Wet biomass
. KL 03565
1533.044 334.480™ 9808.920 1286.417™ )
Dry biomass
T il
0.003 0.020" 0.021" 0.027" sl e
Water potential
b e
140.688 171.840™ 86.896" 115.618™ oA
Rootlet length
281.902 1340.512" 2992.856" 321.482™ oﬂclu
Leaf area
72432.622 89812.315"™ 157891.074" 52449.735M oj“; c
Special area
£ Coa
0.00 0.00™ 0.001" 0.000" i 00

Leaf specific weight

el BV e 5 Ao y3 40 Jlexl a3 s e M S essauns 5 *
* and ns indicate a significant difference at the 95% probability level and no difference, respectively.
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Continued table 1.

Sl o Sl
Mean of square

Js U Sl 053 X e ol o3 et e Source of variation
L . —
Total Error Irrigation period Irrlggtlon Treatment
treatment level period level
82121 88.828™ 96.689™ 212.308™ Percentage of relative leaf
water content
a Lz
0.003 0.002" 0.007m 0.005M™ J'“J}JLS
Chlorophyll a
b .
0.0002 0.0001"s 0.002" 0.001" “’L”jj’ls
Chlorophyll b
0.004 0.003" 0.015" 0.010m JS J:@)LS
Total Chlorophyll
LS 45,
0.002 0.001" 0.003™ 0.003™ i
Carotenoid
- .
0.00 0.003" 0.016" 0.106" (42)2) s
Phosphorus (%)
0.017 0.182* 1.338" 5.055" (o2 055 7
Nitrogen (%)
mg/k )
0.001 0.083" 0.011" 0.278" (mo/kg) ==

Potassium (mg/kg)

el Y e 5 o33 40 Jlaxl pravs 53 s e Ol Sl s s NS 5 *
* and ns indicate a significant difference at the 95% probability level and no difference, respectively.
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Table 2. Comparison of the mean effect of superabsorbent on the traits measured in bitter olive
seedlings under drought stress

(mg/kg) res (s y3) 059 5 (o2) A S 5 s & i e e Sl
Potassium Nitrogen (%) Phosphorus Leaf area Water potential Treatment Irrigation
(mg/kg) 9 (%) P levels g
Aall
0.605 0.9081 0.0504 74.2867 0.7124
Control
$Yo
0.859 1.1083 0.1487 99.9500 0.98852 0
259 -
€6 BE3)
0.943 2.0560 0.2890 127.63232 0.7518 0 5 davs
509 Y
S Ve
1.1972 3.09932 0.3047 122.30802 0.6763 VJS
759
Aall
0.606 0.7700 0.0335 102.9571 0.7210
Control
$Yo
0.782 1.0293 0.1093 104.1629 0.7230 f;
259 -
S o BESRN
0.849 1.7903 0.2647 116.03472 0.6799 VJS
10 days
50 ¢
S Ve
0.963 2.3103 0.2843 120.52092 0.7480 VJS
759
Jals
0.577 0.5520 0.0303 108.45862 0.7340
Control
S Yo
0.686 0.8743 0.09262 76.2435 0.7317 f;
25¢g BYSRN:
S on
0.787 1.2473 0.1480 68.9583 0.6462 02 15 days
50 ¢
S Ve
0.895 1.8273 0.2377 72.1628 0.7057 0>
754

el o me (5 le] glas sasmslii @ Gy

a letter indicates statistically significant difference.

EB 055 bdle (Kiss 5 (S Slio Sl e ke 5 OLse 558 Sl bl 4 s - s
Table 3. Analysis of variance of the effect of Herban fertilizer on the mean square of morphological
and physiological traits of bitter olive seedlings

Slay o 5SSl

Mean of square i

Wloss X slass 7 s LT o5 les e o
Js s SIREITH I T SO e Ao e Source of variation

Total Error Irrigation period x Irrlge_ltlon Treatment
treatment level period level
5

35 24 6 2 3 e
Degree of freedom

3319.811 1556.881™ 20908.813° 5163.619" s e

Wet biomass

YA
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X Jsde dalsl

Continued table 3.

Ol o (Sl
Mean of square s
Wloss X slass 7 shan LT o5 les R
& e SO TR T oo o g Source of variation
Total Error Irrigation period x Irrlga_mon Treatment
treatment level period level
x S 03585
526.952 139.477™ 1384.398 339.119™
Dry biomass
[t
0.003 0.005" 0.008" 0.001" o I
Water potential
E A dsb
75.38 91.632" 477.132™ 11.340m
Rootlet length
S
277.162 306.207™ 4642.969" 2046.121" - Ckw
Leaf area
9438.467 9718.378™ 74748.798" 82201.354" R -
Special area
0.00 0.00" 0.001" 0.000" - UJJ_ ] d_)}
Leaf specific weight
;fﬁ uT W 6‘)1};& Loy
68.664 274.718° 288.664° 78.747™ Percentage of relative leaf
water content
a Lz
0.003 0.010" 0.033" 0.005" S22
Chlorophyll a
b .
0.00 0.001" 0.003" 0.001m™ J2a ks
Chlorophyll b
0.005 0.017" 0.054" 0.008™ JS J:U’ls
Total Chlorophyll
AS 65,8
0.001 0.001" 0.006" 0.001™ =
Carotenoid
- .
0.00 0.005" 0.038" 0.097" (4o 53) s
Phosphorus (%)
o) 5%, s
0.030 0.211* 2.711* 4.648" (h202) 0597
Nitrogen (%)
mg/k L
0.023 0.279" 0.062" 0.163" (mg g>V'“M :

Potassium (mg/kg)

el O s 5 1055 40 Jlaz mhaes 3l e BV Sl e sans 5 *
* and ns indicate a significant difference at the 95% probability level and no difference, respectively.
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20k S e 8 0r Jleel sy o35, 2y ol
Ldle L o b Ko ) bl Ll

5 JS Js S sb Jds s @ s s ke o i

Y4

oo iln o e Jiza ) oS i

6‘}:’"" M)bj;fﬂ upfw Q)’j)\.,\.aﬂ u'ijr“:"*:’

i S Col oy w0 by e S, Ol s



Yo)l.o.,i:‘\‘ m‘ﬁongw..mgf@ls:\.ahl@s

s odalie 0l 0 S VO Jlesd 51

5 oiss g ol Bld s el 5 hd 035 A8

S 15 o w055 Sadlg 53 @Sl g0 Slis Ol 358 3 S0l alie £ i
Table 4. Comparison of the mean effect of Herban fertilizer on the traits measured in bitter olive

seedlings under drought stress

TE
a —_ = (<] ) 'g, n
. X . o > < > o = =
3 F Tg & o £ = = g5 2 2 2
2 3% 1% uE 4T w3 43 §\%§§ 13 42 _ s
~ D5 )2 205 2D O "\%_ "\'5_ Y =9 = RS 3=
SE 2% 2g HE B xS x5 4%B° 2 32 38
S = % 9 3y g 3= (@) S S gcucu Yy g 1 £ =
E 2 13z 3 § Hg =2 =« =2 58 g5 4 = =
= 8 2 2 ~ < = [S) O = 8= kN 3]
o o ° )5 VMg [
o = RN 8 il)
% CGE
dals
0.636 08907 00443 01616 04356 00944 03413 525841  0.0070
Control
vjf Yo
901 15160 1520 1820 5011 1093 3917 767337  0.0199
259
j§0~ )'})o
977 2.4677 2980 2025 5752 1257 4495 52.0138 03632 f 5 days
509
¢ S ve
1277° 31473 3317 1854 5107 1058 4049 46.7753 0294
759
dals
618 7750 0351 1707 4540 0947 3503 54.7752 0037
Control
vjf Yo
716 9120 1387 21782 6396 1324 5072 43.2446 0199
259
}§°' SESAN
807 1.6230 2540 2248 6369° 14312 4939° 485799 0094 f 10 days
509
¢ SV
605 2.1807 2863 1983 5594 1156 4438 47.4538 0113
759
dals
527 5713 0262 1824 5189 1061 4128 46.8350 0031
Control
vjf Yo
627 7937 0740 1464 3963 0767 3099 46,5508 0036
259 BTSN
"™
M 1.1970 1053 1512 4164 0799 3365 48.4164 0057 02 15 days
509
¢ S Vo
827 1.7367 1890 149 4204 .0905 3266 52.3981 0138
759

a letter indicates statistically significant difference.

OLis (guls paisas Glao, e bt Lo, Ko

)j-bdl.a.ﬁ .Juhbu.a

092

Sl blas Sl gyl sy p i

Sty

odalie a5

YV

el s e (5 5le] glas sasmolii @ By

o dsds s Sl O ms) sleyss

2 QL:}A )‘ oslaial J3| u;"-*:’ d‘).,b- 9 ubb-}.ijw



(Melia azedarach L.) &b :yei5 slo Jls (Sis (35 4 Cwglie )0 03l jiomw 5 by (Goxe 065 31 oL

A JJLL,« Sl i as s 40 Jlaxs dﬂ.w BE

b s le plisl 5 S sl iy s Dl e S0k O3l g 1 bl 4 =0 J sl

Table 5. Analysis of variance the effect of superabsorbent on mean square diameter of collar, number
of leaves and stem height of bitter olive

Sl e S5k
Mean of square

6492 D)
S 4 500 05 i > e«
. _ olel oy B 15 25 s Source of
s = Solelerss x e - glan P S variation
Total  Error Co " Irrigation Treatment Sampling
Irrigation period * period level period
treatment level
151
216 144 30 2 3 5 SO
Degree of freedom
217.060 216.085m 85.794" 166.612" 361.153™ & s
Collar diameter
S, oslaws
7.859 3.644" 97.834" 87.320" 8.580m 7?2
Number of leaves
sl ol )
93.740 231.977" 23037.003" 3869.947" 25385.499" Do
Stem length

el BV e 5 Ao y3 40 Jlezl a3 s e SMl Sy 5 4 NS 5 F
* and ns indicate a significant difference at the 95% probability level and no difference, respectively.

=k (ol sdd 1 Cavse Sy goa V Jads) 2 Ol 58 S bl wees N dsds o

Gas 100) (gols paiges OLL 31 e 3ls OLES Bl slil 5 S sl @l as Sl e Sl
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Table 6. Analysis of variance the effect of Herban fertilizer on mean square diameter of basal, number
of leaves and stem height of bitter olive under drought stress

Sl o 5SS
Mean of square s
S5l gad 09 _ e
5 s Ui s Solelesss Sl law PRI Source of
Total E SR S ok Irrigation  Treatment o .ol variation
ota rror Irrigation period x period level ampling perio
treatment level
‘_;:lﬂ 4y
216 144 30 2 3 S Degree of
freedom
1.773 0.773™ 43.355" 1.150" 118.920" e
Collar diameter
33T a3
216 144 30 2 3 5 Degree of
freedom
gfj._: J‘Jdt_';
5.363 4.203™ 59.773" 44.884" 83.848" Number of
leaves
sl olay )l
55.733 126.370" 9863.810" 801.609" 27352.183" R
stem length

el BN e 5 o y3 40 Jlez a3 s e SM Sy o5 4 NS 5 *
* and ns indicate a significant difference at the 95% probability level and no difference, respectively.
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Abstract

Background and objectives: Significant efforts are made during the early establishment and growth
stages of seedlings to enhance their resistance to environmental stresses, thereby increasing the
success of afforestation projects. One of the research goals is to extend irrigation periods and reduce
associated costs. In recent years, afforestation projects have experienced considerable growth, driven
by the importance of environmental, economic, and social factors, and cutting-edge technologies are
utilized in this field. Various methods, such as the use of superabsorbent treatments and Herbam
mineral fertilizer, have been tested to mitigate the negative effects of drought stress. This study aims to
evaluate the impact of superabsorbent treatments and Herbam mineral fertilizer on the drought
resistance of one-year-old bitter olive seedlings.

Methodology: One-year-old bitter olive seedlings were obtained from the Qareq Nursery in Golestan
Province. A total of 1,000 seedlings were collected, and 360 seedlings with equal collar diameter,
height, and root length were selected. The seedlings were planted in size seven pots (exact diameter:
23 cm and height: 21.5 cm) in mid-March. After applying the fertilizer and superabsorbent (0, 25, 50,
and 75 grams), irrigation was carried out every five, ten, and fifteen days for 140 days. Subsequently,
measurements were taken for various growth parameters including diameter growth, height growth,
leaf count, chlorophyll a, chlorophyll b, total chlorophyll, carotenoids, leaf water potential, relative
water content, leaf area, specific leaf area, leaf dry weight, length of the longest lateral root, fresh and
dry biomass, and leaf nitrogen, phosphorus, and potassium. Data were compared using Duncan’s test
at one and five percent statistical levels.

Results: Results showed that the maximum leaf area, using 50 grams of superabsorbent with a five-
day irrigation interval, was 63.127 square centimeters, while the minimum was 68.958 square
centimeters with the same amount of superabsorbent but a fifteen-day irrigation interval. The
interaction effect of treatment levels and drought stress on chlorophylls, carotenoids, leaf dry weight,
and relative water content was significant. The highest water potential was observed with 25 grams of
superabsorbent under five-day irrigation conditions, while the lowest was with the same amount under
fifteen-day irrigation conditions. Seedlings irrigated every five days with 75 grams of superabsorbent
had the highest nitrogen and potassium content, while 25 grams of superabsorbent under fifteen-day
irrigation conditions resulted in the highest phosphorus content. The interaction of treatment levels and
drought stress significantly affected nitrogen, phosphorus, potassium, chlorophylls, carotenoids, leaf
dry weight, and relative water content, but had no effect on other measured traits. Drought stress
significantly impacted all traits, while different levels of superabsorbent only had a significant effect
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on the three measured elements, leaf area, specific leaf area, and leaf dry weight. The highest leaf dry
weight and relative water content were observed with 50 and 25 grams of superabsorbent and five-day
irrigation. Additionally, 50 grams of superabsorbent with ten-day irrigation produced the highest
levels of chlorophylls and carotenoids. The highest nitrogen, phosphorus, and potassium were found
with five-day irrigation and 75 grams of superabsorbent. Drought stress and different levels of
superabsorbent did not affect seedling diameter but did affect height and leaf count. The greatest stem
height was achieved under five-day irrigation with 50 and 75 grams of superabsorbent, twice that of
the control height.

Conclusion: It can be generally stated that the use of superabsorbent and Herbam mineral fertilizer
enhances moisture availability and strengthens the area around the root, thus providing better
conditions for growth, especially under drought and water stress. Although further research over
another growing season could provide more reliable recommendations, the positive effects of
superabsorbent and Herbam mineral fertilizer on the establishment and strengthening of bitter olive
seedlings suggest that these materials could be recommended for use in afforestation projects with this
valuable species.

Keywords: Chlorophyll, Herbans fertilizer, Superabsorbent.
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dung,l s i 5o Paranthrene tabaniformis (Rott.) (Lepidoptera: Sesiidae) oo I35 wls sloadsn sl (B

(e!) Bracon (Bracon) intercessor var. laetus (Wesmael, 1838) .5 x50 505 ) IS

Figure 1. Habitus of Bracon (Bracon) intercessor var. laetus (original)
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(M) Bracon (Bracon) intercessor var. laetus (Wesmael, 1838) s 55154 555 - S5

Figure 2. habitus of Bracon (Bracon) intercessor var. laetus (original)
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Figure 3. Habitus of Pristomerus vulnrator (%) (original)
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Figure 5. Forewing of Liotryphon sp.1 (original)
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Abstract

Background and objects: Poplars are the fast- growing trees that are very important in forestry and
wood production of the country and are consider as the main element of agro-forestry systems. Different
species and clones of these trees are host for many species of pests and plant pathogens that cause
damage to them. The poplar clear-wing moth, Paranthrene tabaniformis (Rottemburg, 1775) (Lep.:
Sesiidae) is one of the most important pests that feed on the growing seedlings of these trees, especially
in nurseries, causing great damage to the production of this valuable product. Parasitoids are one of the
most important natural enemies of various pests, and as one of the key and influential elements, they
play an important role in regulating the population of various pests. By preventing the increase in pest
populations, they prevent damage and economic losses in agricultural, forest and pasture ecosystems.
Identifying the parasitoids of the poplar clear-wing moth has been the subject of research and
investigation by various researchers, especially in Hungary and China. In their research, they have
collected, identified and reported several species of parasitoids of the Braconidae and Ichneumonidae
families and two species of flies of the Tachinidae family as parasitoids of this pest. The purpose of this
study is to collect and identify the parasitoids of the spruce gall moth in the agricultural ecosystems
around Urmia.

Methodology: In order to collect and identify the biocontrol agents of this pest, the galls containing the
overwintering larvae of the moth were collected in March 2015 and 2016 from the nurseries and forests
around Urmia. After collection, infested poplar cuttings were transported to the laboratory of the Plant
Protection Department of Urmia University and covered with paraffin. Cuttings were kept under
laboratory conditions. With the gradual emerging of adult moths and parasitoids from the galls inside
the cages, the parasitoids were collected and prepared for identification.
Results: Based on the obtained results, it was determined that the larvae of the poplar clear-wing moth
were parasitized by parasitoids as follow:

- Bracon (Bracon) intercessor var. laetus (Wesmael, 1838) (Hymenoptera: Braconidae)
Bracon (Bracon) intercessor var. fulvus (Szépligeti, 1896) (Hymenoptera: Braconidae)
Iconella sp. (Hym.: Braconidae)
Pristomerus vulnerator (Panz.) (Hym.: Ichneumonidae)

- Liotryphon sp.1 (Hym., Ichneumonidae)
For all identified parasitoids, the poplar clear-wing moth is introduced as a new host in Iran.

Conclusin: Parasitoids play an effective role in regulating and reducing the pest population by
parasitizing and destroying pest insects as top-down agents in the food webs of ecosystems. In this study,
4 genera, 2 species and 2 subspecies were identified, which are parasitoids of clear-wing moth in Urmia
region. Photos of the above species and a brief description of the morphological characteristics of these
species are provided.

Keywords: Urmia, poplar clear-wing moth, parasitoids.
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