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Figure 4. Suitability and probability changes maps of forest recovery modeling in studied time periods
in Sardasht
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Table 2. Forest recovery and deforestation area (hectare) for 2027, 2037 and 2047 in different time
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Figure 6. Possible scenario maps of forest recovery patterns by 2027, 2037 and 2047 in Sardasht based
on modeling different time periods
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Figure 8. Possible scenario maps of deforestation patterns by 2027, 2037 and 2047 in Sardasht based
on modeling different time periods
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deforestation forecasting
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Figure 9. Overlap of all three scenarios for 2027, 2037 and 2047 forest recovery and deforestation
predictions in Sardasht
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Abstract

Land use changes and its patterns in spatial and temporal scales occur in a non-linear way. Therefore,
to predict the potential and negative effects of these changes on forest ecosystem services in future,
nonlinear tools such as Artificial Neural Networks (ANNSs) are needed. In this study for forecasting
deforestation and recovery of Sardasht forests for 10, 20 and 30 years later, Land Transformation Model
(LTM) based on ANNs and GIS was used. For this purpose, three different scenarios including time
periods of 1997-2007, 1997-2017 and 2007-2017 were used, and deforestation and forest recovery of
Sardasht using 14 variables for 2027, 2037 and 2047 were predicted. Results showed that over 20-year
studied time period (1997 to 2017) despite 2372.57 ha recovery of Sardasht forests, 10314.63 ha
deforestation occurred. Deforestation and forest recovery modeling by all three scenarios with good
Receiver Operating Characteristic curve (or ROC curve) (more than 0.8) for all scenarios, show a
definite and increasing deforestation process in Sardasht over the next three decades, so based on the
1997-2007 scenario, it is anticipated that 22296.24 ha of forests in the region will be destroyed over the
next 30 years. The results of this research can be used for proper conservation planning and increasing
regulatory programs in areas with high degradation potential.

Keywords: Forest recovery, Deforestation, Sardasht, Land Transformation Model (LTM), Modeling.
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Figure 1. Study area
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Abstract

The distribution pattern and the association of trees of different species have a direct correlation with
the dynamics and tree species relationships in the forest ecosystems. The purpose of the present
Research was to determine the spatial pattern of Yew, Hornbeam and Oriental Hornbeam trees and also
to analyze the competition between Yew trees with two other species in Afratakhteh yew reserve of
Aliabad katul city. After forest surveying, intended stand selected and the location of the species was
recorded using the TP360 Laser Rangefinder machine by distance and azimuth method. Overall, of 366
yews, 47 hornbeams and 71 Oriental Hornbeams were measured. The results of Single variable pair
correlation function showed that spatial distribution of three species follows a random pattern.
Investigating the competition between species using a bivariate pair correlation function showed that
there was no or a little difference between yew trees with hornbeam and Oriental Hornbeams
competition. Middle aged stand, Intra-specific competition and reaching the stage of puberty are
important factors for the formation of a random pattern for three species of Yew, Hornbeam and Oriental
Hornbeam. The optical nature of forest trees, the existence of different nutrition of different species trees
and the growth of trees in steep and sloping arenas with different soil beds can be a reason for the
absence of negative competition between species. Therefore, in order to revive this valuable species,
must be tried the yew will be established in low-slope areas with great soil depth.

Keywords: Association, Distribution, hornbeam, Oriental Hornbeam, Pair correlation function g (r).
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Table 1. Soil characteristics used for different treatments

AL o O35 S anal 6&}@;&3\@\.}& S sl
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Table 2. Results of analysis of variance of the effect of different treatments on seedling height growth
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Mean of squares  Degrees of freedom  Source of variation Variable
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Table 3. Comparison of the mean effect of different treatments on seedling height growth
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Treatments
oS s S A
. (,..,,.15 X
7 Carbon nanitubes o el
Variable e SWIER —
BWRER .
10 25 50 75 100 - Calcium  Control

Potassium  chloride1%
nitrate1%

Ay

v_cl.éj)\ 7.901+1.059°¢  9.481+0.509°°  10.39+0.67% 12.42+0.673° 8.7+0.99°  7.27+0.83% 7.2+1.08% 5.67+0.9¢
Height
growth
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The numbers in the table show the mean + standard error, respectively. Similar letters in each row indicate no significant difference in 95%
confidence level.
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Figure 1. Images of the height status of seedlings under Carbon nanitubes 75 mg /| (A) and Control
treatment (B)
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Table 4. Results of analysis of variance of the effect of different treatments on nutrient uptake of

leaves
F Sla o Sl ERREN RS e e
Mean of squares Degrees of freedom Source of variation Variable
sles
8.823 7 .
24.260*% Treatment (ol
o .
0.364 16 sodium
Error
Dl
1.210 7
19.884* Treatment el
s .
0.061 16 Potasium
Error
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0.002 7 " o
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e
0.001 16 Phosphorus
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Sl
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0.001 16 Carbon
Error
Sl
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*: Significant at five percent probability levels.
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Table 5. Results of analysis of variance of the effect of different treatments on nutrient uptake of soils

F Slay o Sl @bl a3 S ae P
Mean of squares Degrees of freedom Source of variation Variable
slesd
220.969 7
8.048" Treatment e
27.458 16 sodium
Error
L
0.201 7 o
0.851 7 Treatment ]
0.236 16 Potasium
Error
slesd
0.002 7
1873 Treatment S
' Uo
0.001 16 Phosphorus
Error
)LA-«:
0.526 7 -
3536 Treatment RS
U Carbon
0.149 16
Error
slesd
3.821 7
3576" Treatment olS
1.068 16 Calcium
Error

*: Significant at 5% probability levels; ns: non significant.
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Figure 3. Effect of different concentrations of carbon nanotubes, potassium nitrate1% and calcium
chloride1% on the concentrations of sodium, potassium, phosphorus, calcium and carbon of soil
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Abstract

Despite the widespread and growing use of nanotechnology, especially in plant science, many of the
effects and functions of nanoparticles on plant mechanisms are still unknown. The present study was
conducted to investigate the effect of carbon nanotube treatments, calcium chloride 1% and potassium
nitrate 1% on leaf nutrients and height growth of Iranian oak seedlings. This experiment was performed
in a completely randomized with three replications in the research greenhouse of Malayer University.
For this purpose, the seeds were primed in the first treatment included five levels of concentration of
carbon nanotubes (10, 25, 50, 75, 100 mg/l) for six hours, the second treatment of calcium chloride 1%
for 48 hours and the third treatment Potassium nitrate for 24 hours and control treatment (non-priming).
At the end of a six-month period, the growth rate and nutrient levels of sodium, potassium, calcium and
phosphorus, and carbon in the leaves and soil under the seedlings were measured. According to the
results, the highest concentration of soil nutrients was observed in low concentrations of nanoparticles.
Findings showed that in compared to the other treatments, the greatest effect of potassium nitrate 1%
was in increasing soil carbon. Also, the Findings showed that the amount of nutrients in the leaves
decreased with increasing concentration of carbon nanotubes. According to the results, the use of carbon
nanotubes with a concentration of 50 mg/l has good conditions in increasing the concentration of
nutrients in the leaves. Also, the use of concentrations of 50 and 75 mg/l of carbon nanotubes increases
the height growth of oak seedlings.

Keywords: Nanoparticles, Nutrients, Persian Oak, Potassium Nitrate, Seedling growth.
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Abstract

In recent decades, there has been a significant reduction in the Zagros forest. In this regard, in the present
study, the forest cover changes of Lordegan county located in Chaharmahal Bakhtiari province were
examined using forest cover maps produced by Landsat 5 and 8 satellites belonging to 1988, 2008 and
2018. Then, transition potential modeling from forest to non-forest was performed using two models of
artificial neural network and logistic regression, and for validation the ROC and figure of merit were
applied. Finally, using overlapping the maps of deforestation probability and carbon resources, the
suitable areas for REDD+ projects were identified. The results of change detection showed that during
1988-2008 and 2008-2018, 17,256 ha and 20,553 ha of forest cover were degraded, respectively. The
validation results showed that the logistic regression gained the ROC equal to 0.95 and the figure of
merit equal to 19.01%, and had a better performance than the artificial neural network. Also, based on
overlap map of carbon resources and deforestation probability, areas with high deforestation probability
and carbon content above 70 tons per hectare were proposed for REDD+. The findings of this study
show that using the presented methodology can be identified the areas with deforestation and can be
prevented the release of greenhouse gas into the atmosphere.

Keywords: Deforestation, Transition potential modelling, REDD+ project, Lordegan County.
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Table 2. Canonical correlation between phytochemical traits and environmental factors in sumac
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ns and *: not significant, and Significant at p<0.01, respectively.
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Table 3. The values of canonical correlation coefficients in the first two variables between
phytochemical traits and environmental factors in sumac
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Table 4. Canonical correlation between phytochemical and morphological traits in sumac
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ns and *: not significant, and Significant at p<0.01, respectively.
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Table 5. The values of canonical correlation coefficients in the first two variables between
phytochemical traits and morphological traits in sumac.
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Continued table 5.
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Abstract

The aim of this study was to investigate the relationship between geographical and morphological
changes on the production of phytochemical compounds in sumac (Rhus coriaria L.) using canonical
correlation analysis. Canonical correlation analysis between four environmental variables (height above
sea level, slope percentage, latitude, longitude) and 9 morphological traits (collar diameter, number of
sprouts, stock height, great crown diameter, small crown diameter, leaf length, leaf width, leaflet length,
leaflet width) with phytochemical components was investigated. Samples were collected from five
geographical locations in the two provinces of East Azarbayjan and West Azarbayjan. Canonical
correlation analysis showed that the samples from higher longitude (numerically higher values) and
lands with high slope and low latitude (numerically lower values) had high levels of Ellagic acid 11.49.
Results revealed that samples with high leaflet length and low leaf length had high levels of Mallic acid.
With increasing leaflet length and great crown diameter, significant decrease in level of Quercetin and
Mallic acid hexocide 6.11 was observed.

Keywords: Phytochemical diversity, Environmental variables, Canonical variables, Rhus coriaria L.
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Figure 1. Map of Arasbaran protected area.
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Figure 2. Steps to identify and prioritize components

—ad s (Jyl wsliins odal Cewdas z=b Gk s @\:3

ol M bl 53 6 S50 8 x5 e slo g ey S So sl nn Gl Sk rl 0

el edd SLIY g 3 el salizal b adl 3010 01l IS bl s g Kis S

5o d e lanaliin ool 3 Do oot o B, S8 w5 el
Sl el Il g 53 Laesls 035 5505
ol 5 BT Jad s S A5 LSS o

ulf;g—dlabﬁ S S dmn gy e laadlge -Y U
Table 2. Effective components on tourism development in forest areas
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tourism destinations on carrying capacity
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Table 3. Primary matrix of tourism development indicators in forest areas
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Technical Economic Time Alternatives  Technical  Economic Time Alternatives
priority priority priority priority priority priority
2.55 2.95 2.55 C9 4.72 4.24 4.42 C1
3.14 3.26 3.24 C10 4,94 455 4.43 C2
3.12 3.97 3.53 Cl1 4.18 3.54 3.91 C3
3.66 3.98 4.02 C12 471 4.42 4,75 C4
3.37 3.68 3.18 C13 2.58 2.37 2.16 C5
2.13 1.87 2.06 Cl4 3.29 3.18 3.13 C6
4.24 3.55 3.14 C15 2.91 3.05 2.94 C7
2.33 2.52 2.19 C8
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Table 4. Normalized matrix indicators of tourism development in forest areas
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; ; Technical Alternatives Time ; Technical Alternatives

Time Economic  priority priority ~ ECOnOmIC  priority

priority priority priority

0.193 0.215 0.177 C9 0.344 0.313 0.341 C1
0.257 0.245 0.236 C10 0.343 0.344 0.362 C2
0.274 0.294 0.236 Cl11 0.308 0.265 0.304 C3
0.315 0.294 0.271 C12 0.363 0.337 0.343 C4
0.244 0.273 0.242 C13 0.165 0.175 0.193 C5
0.153 0.148 0.276 Cil4 0.246 0.234 0.233 C6
0.233 0.276 0.305 C15 0.226 0.234 0.212 Cc7

0.162 0.194 0.237 C8
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Table 5. Positive ideal solutions and negative ideal solutions
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Technical priority
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0.136 0.338 bl s
Economic priority
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Time priority
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Table 6- Distance between the alternatives and positive ideal solutions and negative ideal solutions

Sy Sit LM‘US Si Sit LQMJS
Alternatives Alternatives

0.089 0.284 C9 0.304 0.036 C1
0.148 0.202 C10 0.329 0.018 Cc2
0.196 0.172 Cl1 0.225 0.115 C3
0.233 0.121 C12 0.325 0.023 C4
0.168 0.185 C13 0.039 0.312 C5
0.002 0.339 Cl4 0.137 0.207 C6
0.195 0.156 C15 0.116 0.234 C7

0.055 0.305 C8
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Table 7. The results of ranking of effective factors on tourism development in forest areas
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Abstract

Due to the increasing demand for tourism activities in forest areas, it is necessary to develop forest-
based tourism based on proper planning and in accordance with the needs of tourists and the natural
capacities of these areas. Therefore, in this study, the effective components of the development of forest-
based tourism were identified and prioritized. In this research, to identify the effective factors on the
development of tourism in proportion to the forest areas, the documentary method and the questionnaire
were used to prioritize them using the TOPSIS method. The panel of experts in the study included
university professors, tourism graduates, experts in the Cultural Heritage, Arts and Tourism
Organization and Natural Resources administration. According to the results, the components of
((review of concentrated tourism areas based on carrying capacity)) with a weight of 0.947,
((Development of the tourism value chain in tourism destinations)) with a weight of 0.933 and
((improving the transportation network)) with a weight of 0.893 are the first to third priorities. The most
important component known in the present study was ((review of concentrated tourism areas based on
carrying capacity)) which showed that any development including value chain development,
infrastructure and economic and social development of forest tourism areas without considering the
carrying capacity is not appropriate. The final result showed that considering the environmental aspect
for the development of forest-based tourism has critical importance.

Keywords: Empowerment, Community-based, Carrying capacity, Management, Tourism destinations.
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Table 1. Physical and chemical properties of the used soil
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Table 2. Analysis of variance of different treatments on vegetative characteristics of Elaeagnus angustifolia L.
Mean square ol o Sl
¢ il ¢ = St e
L sl il i 03 Sy oslaws ) K O3 sl Ao uﬁ)djk e S e SR ) sslst Source of
. (0 gl 35 515 i i it
Number Shoot dry Number Root dry weight wﬁ;lf Root Leaf Height Diameter df variation
branch weight leaf Colonization length area growth growth
<
16.36 21.259 1131.000 56.377 14.28 13.57 46.76 74.466 0.399 3 o
Block
G
14.8083** 1436.046** 35707.000% 1064.073** **758.123 3175.473**  *585.084*  787.071** 2.127** 2 &
Fungus
gob x ol s
2417 17.735%** 422.083* 9.821** 21.081** 7.489** 0.669 12.625** 0.035* 6 Fungus x Drought
Stress
I P
53.188** 280.970** 5362.521** 136.905** 334.280** 294.770%*  130.611 267.995** 0. 454** 3 o
Drought Stress
(1
1.363 1.772 94.250 4.698 1.190 1.131 3.897 6.205 0.033 33
error
Ol s o 2
8.46 5.22 4.62 10.60 2.934 3.01 7.27 6.88 11.36 SN
CV%
Aoy 0 5 Jlaxd clz.d)sjbduu s e g

**and * are significant at the 1 and 5% probability levels, respectively.
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Figure 1. Comparison of the mean interaction effects of mycorrhizal and drought stress on fungal
colonization (right) and Leaf area (left) of One-year-old seedlings of Russian olive (average + SE).
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Figure 2. Comparison of the mean interaction effects of mycorrhizal and drought stress on elevation
(right) and collar diameter (left) of One-year-old seedlings of Russian olive (average + SE).
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Figure 3. Comparison of the mean interaction effects of mycorrhizal interactions and drought stress on
root dry weight (right) and shoot dry weight (left) of One-year-old seedlings of Russian olive (average

+ SE).
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Figure 4. Comparison of the mean interaction effects of mycorrhizal interactions and drought stress on
the number of branches (right) and the number of branches (left) of One-year-old seedlings of Russian
olive (average = SE).
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Figure 5. Comparison of the mean interaction effects of mycorrhizal interactions and drought stress on
root length of One-year-old seedlings of Russian olive (average + SE).
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Abstract

Russian olive seedlings were planted in environmental plan in the form of Complete Randomized Block
Design (RCBD) with four replications and treat mental plan in the form of factorial with 2 factors in the
greenhouse. The test factors were Arbuscular mycorrhizal inoculum (Rhizophagus irregularis,
Funneliformis mosseae and control without inoculation) and four drought stress intensity (25, 50, 75
and 100% of field capacity (FC)). Seedlings growth rate include height, collar diameter, number of
leaves, number of branches, weight of aerial and underground organs were calculated by comparison of
the growth rate at the beginning and end of the experimental period. With increasing drought stress
intensity, vegetative traits such as height, collar diameter, number of branches and leaves, root dry
weight and shoot dry weight of Russian olive seedlings were decreased significantly. With increasing
drought stress to 50% of FC, the main root length of seedlings showed an increasing trend, indicating
an increase in root length under dehydration. The average root length of Russian olive seedlings in F.
mosseae and R. irregularis were 46 and 38 cm, respectively. Application of mycorrhiza significantly
increased vegetative growth and morphological traits of seedlings under drought stress. F. mosseae in
all morphological traits except root dry weight was more favorable than R. irregularis for one-year-old
Russian olive seedlings.

Keywords: Seedling height, Colonization, Collar diameter, Shoot weight, Root weight.
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Table 2. Descriptive statistics of measured characteristics
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Figure 1. An example of a three-dimensional model, a) Original image, b) Raw point cloud, ¢) Dense
cloud, and d) Generated mesh
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Table 3. Statistics comparing between, estimated two-dimensional characteristics and reality values
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Figure 3. Linear regression between estimated values and ground measurement of two-dimensional
characteristics
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Table 4. Statistics comparing between, estimated three-dimensional characteristics and reality
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Figure 4. Linear regression between estimated values and ground measurement of three -dimensional
characteristics
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Abstract

This study aims to estimate the different two- and three-dimensional characteristics seedlings using
terrestrial close-range photogrammetry. Three-dimensional models were prepared using images taken
by a smartphone camera and the process of “Structure from Motion with Multi View Stereo
photogrammetry” (SfM-MVS). To evaluate the accuracy of the obtained results, characteristics such as
diameter at the middle height of stem, height, crown height, crown diameter, stem volume, crown
volume and total volume of each seedling were measured. According to the RMSE% and the calculated
Bias% (less than 10%), the images and model used to estimate the two-dimensional characteristics of
seedlings, had factual accuracy. Also, among the three-dimensional characteristics of the seedlings, the
highest and lowest accuracy related to stem volume with R2 = 0.89, RMSE% = 23.08% and crown
volume with R2= 0.67, RMSE% = 31.92% respectively. Overall, it can be concluded that the images
taken by the smartphone camera and the SfIM-MVS method used in this study have remarkable accuracy
to estimate characteristics of seedling such as diameter at the middle height of stem, height, crown
height, crown diameter and stem volume, However, it is not accurate enough to estimate the crown
volume characteristic.

Keywords: Point clouds, Volume, Structure-from-Motion-Multi-View Stereo-photogrammetry,
Seedling.
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Table 1. Basic information of the studied villages
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Table 2. Quantitative characteristics of the studied stand in the elevation classes

A= Bl Szt il it o
Maximum  Minimum  Standard error  Mean Characteristic Habitat Height abovleef/ia;
- ..-LN . | 3
146 7 1.73 sose ) e A
DBH (cm) -
o
=) ¢l | >0
12.00 1.40 0.12 6.03° () gl Arzane
Total height (m) _ <1000
- U 5 _
12.10 1.00 0.14 6.06° (A )_C s 23S
Crown diameter (m) Garvis
" 3l
10 0 0.10 1.412 i
Coppice shoots
- .,'LM, . \ a
90 7 0.80 sop ) e
DBH (cm) s
) o |
13.00 1.30 0.12 6.752 () g8, Gandke
Total height (m) ) 1000 — 1400
. G 3
10.80 1.20 0.09 5.120 (A )_C A 34
Crown diameter (m) Banazer
" Sl
14 0 0.10 0.89° i
Coppice shoots
- .'L‘N . \ a
68 7 0.15 lagze ) S Al
DBH (cm) e
. Ol g
) ol
16.10 2.00 0.03 5.09¢ (= )_C ? Sostan
Total height (m) _ >1400
- U a
18.20 0.70 0.03 3.61° (A )_C s I
Crown diameter (m) Bobane
S 3l A2
13 0 0.03 1.552 ”
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Table 3. Analysis of variance of quantitative characteristics of the studied species in the elevation

classes
Sig F Sl oSke e3llarys Sl g e watie
ig.
Mean of squares Df Sum of squares Characteristic
000 4033 23562.30 2 47124.61 R o
Between group
055 J o l) digw ol a3
584.27 339 198068.26 2 FaBle) Ko Pl b
Within group DBH (cm)
341 245192.87 g
Total
0.00 2545 45.26 2 90,52 255
Between group
0y S | () sl !
1.78 339 602.78 IS S
Within group Total height (m)
341 693.30 s
Total
000 1493 58.89 2 117.78 el
Between group o
ajjf J>‘.> (ﬂ) Cb Jb
3.98 339 1349.49 i
Within group Crown diameter (m)
341 1467.27 &
Total
000 941 23.83 2 47.67 S e
Between group
05,5 J=I - (K%
2.53 339 858.35 25 o
Within group Coppice shoots
341 906.02 &
Total
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Table 4. Composition percent of the studied species in the elevation classes
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S s 8 32 5 > 8 o above sea
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g a g a oy s, level
< < Habitat
oS = 43
0O 0 030 510 0 090 060 3800 0 1000 5190  Arzane- <1000
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R34k - SAS
0 030 230 060 060 260 060 2470 1340 3920 1590 Gandke- 1000 - 1400
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€l g — Ol pon
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Table 5. The Origin and the health percent of the studied species in the elevation classes

~. L 3l el )
Health The Origin Ky, ”)_: g S g
W L sasls slals Habitat Height above sea
level
Unhealthy Healthy Coppice Standard
S — &)
2.20 97.80 54.40 45.60 o3 “”_ e
Arzane-Garwis
4.00 96.00 31.30 68.80 YoeaVéan
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by — Ol s
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Table 6. Chi-Square tests qualitative characteristics of the studied species in the elevation classes

6>UT s 51, Latia
Sig. o o
Df Value Characteristic
/” . ) T
0.00 22 1390.78 .
Composition percent
Lese
0.00 2 100.12
The Origin
Sl
0.40 2 1.80
The Health
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Table 7. Quantitative characteristics of Pistacia atlantica in the elevation classes

JEO oSl st Ky Lo> o Sl gl
Standard error Mean Characteristic Habitat Height above sea level
o 5lw) | 5
sus 49,720 GroBlo) aos gl b
DBH (cm) o
- “3)
() glis )|
013 5,515 o heiéht ) (Arzane)
' E ! <1000
0.23 6.222 c an0|'C th -
rowr"1 |am‘1e3r (m) (Garvis)
0.18 1.23¢ =
Coppice shoots
1.34 40.30° ) e A
DBH (cm) Y
() gl -
e
o(a" )e E (, ) 1000 — 1400
0.13 5.75° - < = -
Crowrj dlam‘(iif (m) (Banazer)
0.06 0.25b =

Coppice shoots
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Continued table 7.
Slre sl oSl aasin i, o> e Sl gl
Standard error Mean Characteristic Habitat EIevatlcl)r;Va:ekI)ove sea
- ."Lw . \ -
0.87 22.92¢ (e tlon) o il Sl
DBH (cm) e
" Ol gv
) o5l
0.10 5.420 () g,
. (Sostan)
Total height (m) 1400
- U -
0.15 4.88" (’“)_G 8 Sy
Crown diameter (m) (Bobane)

S s

0.13 0.812
Coppice shoots
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Table 8. Analysis of variance quantitative characteristics of Pistacia atlantica in the elevation classes

Sig E Sl oSle ol s Slas o § g aasia
' Mean of squares Df Sum of squares Characteristic
0.00 39.33 12119.40 2 24238.80 e
Between group
° Y - e Slw) @ | 5
308.11 320 98596.73 A JEE A el S
Within Group DBH (cm)
322 122835.50 £
Total
0.00 29.70 120.65 2 241.30 e
Between group
0s S - W sl
4.06 320 1299.77 20 = () g
Within Group Total height (m)
322 1541.07 &
Total
0.00 37.94 166.32 2 332.64 e
Between group () 26 s
4.38 320 1402.79 205 g Crowfdifmeter (m)
Within Group
322 1735.44 £
Total
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Continued table 8.
sig.  F Sl S0k b5 ax s Sl o ¢ poree Lol
Mean of squares Df Sum of squares Characteristic
000 1075 39.51 2 79.03 25
Between group
° < - >
3.67 320 1176.06 . '
Within Group Coppice shoots
322 1255.10 o
Total
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Table 9. The origin and the health percent of Pistacia atlantica in the elevation classes

_ L v
The Health The Origin oSl “)_b g S g
Kt AL sasls slails Habitat He'gh}ea\f’efi"e sea
Unhealthy Healthy Coppice Standard
PR
1.70 98.30 43.30 56.70 IS T L <1000
Arzane-Garwis
Rk - SaS
8.00 92.00 19.50 80.50 1000 — 1400
Gandke-Banazer
o — e
0.0 100 37.80 62.20 ST O >1400
Sostan-Bobane
e VeV Yo el laab s an glaal golals —atld 5 galals oy N Jgdr el
Sl aib s bl 0o p V'H”’ Aoy s sl O, VJLWL', D) V'H"" Lo )d yeomen (S0
S 1 e VEee 5l i Loy i (0F1%) 5505 59 5 Hls gae
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Table 10. Chi-Square tests qualitative characteristics of Pistacia atlantica in the elevation classes

Lg;\j a3 J'Lj)l dosiia

Sig. -
Df Value Characteristic
L

0.00 2 13.244

The Origin

Dl

0.00 2 14.03

The Health
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Tablel1. Quantitative characteristics and Weight of fruit produced of studied Pistacia individuals
Sl J5la Slae ol ol dasiie
Maximum Minimum Standard error Mean Characteristic

e
122 10 2.80 46.29 (il i L 3

DBH (cm)
=) ¢l |
9.80 2.50 0.15 6.37 () i
Total height (m)
w“ G -
12.20 2.80 0.21 6.62 () b s
Crown diameter (m)
Con>
7 0 0.13 0.53 )
Coppice shoots
47380 2320 1225.65 24647.42 (6,5) o50n O35
Fruit weight (gr)
03 Sz S L g l3 e 5 oo Sas Lo L oosen O35 350 o0 aaDe VY Jr 51 a8 (g 5ba
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Tablel2. Pierson correlation between Quantitative characteristics of Pistacia atlantica and fruit weight
oz () gh ks (gl S e
. . . - H - ”.Lw
Fruit weight Coppice Crown diameter Height (e 5le) Characteristic
(gn) shoots (m) (m) DBH (cm)
- Ple) s gl Skl
1 (e
DBH (cm)
- 35l
1 0.75™ () e
Total height (m)
1 0.65™ 0.76™ Crown diameter
(m)
- - Y
1 -0.11 -0.35 -0.31
Coppice shoots
1 027 0.65™ 0.84" 0.68" (080 50 035
Fruit weight (gr)
**: Significant at 0.01 A e 3 (g5la e ™

a



fo)w‘Vb‘ﬁowggwgfwls&Ll@s

4 S LB oS slaanasiie 3 b 5l 015 X 050 3,30 2 8l ok o3litl Js
Jador 53 sl aly a8 A5 o sn sldie 3550 5 o o Ll Sl 5 L IS glaes g s
LG5 o e g (Shemen ol AT s al a5 ese SR 5 S Gl S

A dlee Ciliie gladasiie sldae eas b (Walder and Walder, 2008) s s

4Lﬁjo L;;devu)wséuwww

;‘d‘:"‘éuw_ﬁé'}‘:’b—? oﬂ)‘dbww%ﬂ—\r J_},\;—

Table13. The correlation coefficient between number of produced fruits and quantitative
characteristics

GL” kb x CUJ)I f_u:,)\ Aot
Total height x Crown diameter Total height Characteristic
0.85 0.84 et e
Pearson Correlation
‘ .
0.02 0.00 e
Sig.
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Table 14. The analysis of variance (ANOVA) table and the F-test

Sl o S0l 151 e
Sig. E Sl e L SA a3 e Pl @aad Jue
Mean of squares Df Sum of squares
000 21092 8329640630 1 8329640630.15 sl ’5 7
Regression
oila 3L,
39492246.84 87 3435825475 .47 o
Residual
88 11765466105.62 o
Total
0.00 113.74 4268868295.01 2 8537736590.02 s ’5 ?
Regression
o le 3L
YVOrIVTA,00 86 3227729515.60 s
Residual
88 11765466105.62 £
Total
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Table 15. Suggested models for estimation of Pistacia atlantica fruit through quantitative
characteristics

r2 abal, Ja
Equation Model

0.71 Weight=6617.55 H - 17563.62 1

0.73 Weight=5713.06 H + 1028.08 CD - 17563.62 2

H: Total height, CD: Crown diameter
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The effect of altitude on quantitative and qualitative characteristics and estimation of
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Abstract

The study aimed to investigate the quantitative and qualitative characteristics of Pistachia
atlantica stands in altitude classes and to estimate the amount of fruit production in the studied stands.
In this study, in three altitude classes of Sardasht forests (less than 1400 m, 1000 -1400 m, and more
than 1400 m), the traditional utilization area of six villages was selected and, in the forest, stands of the
mentioned villages, 27 transects of unequal length were randomly established. In the transects,
characteristics such as species type, tree height, d.b.h, small and large crown diameter, origin, health
status, and distance between trees were measured. Also, the amount of fruit of 89 individuals in different
diameter classes was measured. The results showed that in the studied stands, Pistachia
atlantica accounted for 11.1% of the mixture, and the average d.b.h and the height of trees were the
highest in the elevation class less than 1000 m and 1400-1000 m, respectively. The highest seed-
originated tress percentage of Pistachia atlantica individuals was observed in the altitude class of 1400-
1000 m and the highest percentage of healthy trees was observed in the altitude class of more than 1400
m. The two characteristics of height and average diameter of the crown show a positive correlation with
the amount of fruit produced in each individual. This study showed that with increasing altitude, the
abundance of Pistacia species decreases.

Keywords: Pistacia atlantica, Traditional utilization area, Sardasht forest, Fruit.
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Table 2. The result of AMOVA test Caucus's apples among five provinces in this study
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Table 3. The result of Bottleneck among populations based on 26 microsatellites marker
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Expected number of loci with heterozygosity excess (He), Expected number of loci with heterozygosity deficiency (Hd),
Infinite Alleles Model (IAM) , Stepwise Mutation Model (SMM)
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Figure 1. a: Genetic structure of Iranian Caucasus's apples (N=167) based on STRUCTURE for K=3,
using 26 microsatellite markers: Plot of delta K values for Iranian Caucasus's apples, c: Ancestry
coeflicients K=3 for Iranian Caucasus's apples based on TESS analysis at the value K=3.
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Table 3. Gene flow (Nm) and genetic differentiation (Fst) among 20 populations based on 26 microsatellites marker
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Figure 2. Principal component analyses of five province, using 26 microsatellite markers.
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Abstract

Caucasian apple (Malus orientalis Uglitzk) is one of the forest-garden species of Iran that is distributed
in Hyrcanian and Zagros vegetation areas in Iran. In this study, the diversity and genetic structure of
Caucasian apples were investigated using 26 microsatellite markers. The results showed that the
observed heterozygosity was between 0.46 - 0.83 and the allelic richness was between 1.54 - 1.84. In
more than 80% of habitats, heterozygosity was expected to be within the expected range. Our finding
suggests that between Iranian populations wild apples have not experienced a genetic bottleneck in the
recent result. The range of inoculation coefficient for Caucasian apples in Hyrcanian forest was between
-0.84 and 0.81 and for Zagros forest was between -0.2 and 0.81. The mean gene flow is 0.24 and 0.69
for Hyrcanian forest and Zagros forest, respectively. Based on Hardy-Weinberg equilibrium only
populations from Lorestan province and Dorak region from Golestan province were deviated. The study
of the results of genetic structure also indicates the formation of three completely different structures
for Caucasian apple populations in Iran. based on the analysis of principal components analysis,
Hyrcanian and Zagros regions showed a completely different structure from each other.

Keywords: Bottleneck, Conservation genetics, Gene flow, Wild apple.
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Table 3. Index of conversion of energy consumption to the equivalent of standard coal

Jsles
N
Equivalent Sorl s
&~ (p S 5LS) 5,1kl Ko J5 R Tengg(;f
Reference Standard coal (Kg) Unit
S - g
Hu et al. (2016) 1.27 AN =P
M3 Natural gas
S L 58
Peng et al. (2010), Cai and Jiang (2010) 17 eSS =l
Kg LPG
Peng et al. (2010), Cai and Jiang (2010) 0.6 (oA R
Kg Firewood
Peng et al. (2010) 1.46 eSS S
Kg Kerosene
ele o e S
Cai and Jiang (2010) 0.12 el LS W 7S
Kw/h Electricity

Bazgir ) <ol o aslizal o S LS 4 xS zte L (6l o 0 cnl 5148 el CaSa e Bl 0 SAL VLl bl gz ens e

(etal., 2015
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*: The specific weight of oak is 0.7 to 0.8 g/cm? that this coefficient has been used to convert cubic meters to kilograms (Bazgir

et al., 2015).

**: The density of kerosene is equal to 0.8 g/cm? that with using this coefficient, the amount of oil consumed in liters is

converted to kilograms.
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Table 4. Characteristics of heads of households and characteristics of housing
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Table 5. Relationship between independent variables of research and annual consumption of fuel
dominant in the villages

Jsspeke 5 Sk

h bagali and 55 e
Chenarbagali an .
Malimdul Gushe Village
e s
51
= ~ ool ty s sl i
Sols s SNiat Sold san LN Type of £9° & B Jyl
Significant ~ Correlation ~ Significant ~ Correlation test Second random variable First
level coefficient level coefficient random
variable
~ (PHER :
0.394 0.110"s 0.423 -0.099"s e IFT = U
Pearson  Age of head of household
. Jeams sladlu slaas
0.075 -0.207s 0.247 0.1420s O
: : : : Number of years of
Pearson .
education _
It [)
: Lale Lol >
0.008 -0.305™ 0.004 0.345" O TR e =
Pearson Monthly income i E
) Lol e £
0.000 0.507™ 0.000 0.461" e I 49 5
Pearson Family size 3L
N PISCOPPIRINRE R g
0.000 0.497* - - e Jl ,? S
Pearson  Male work force over 15 ) 2
years 3. 8
_ Jye 503 0 8 Sl lde [
0.000 0.501™ 0.000 0.531™ O g
: : : . The amount of heated area 51
Pearson
of the house
: o sliws
0.000 0.877" 0.004 0.324* e o=
Pearson Number of heaters
) T
0.835 -0.0241 0.000 0.428" e Iy e
Pearson Antiquity of house

Solsgae pde NS .wl 270N 51 faS (55ls gne Cb.w sl /00 ) S (gl pme Clz.d 3
*: Significance level is less than 0.05. **: Significance level is less than 0.01. n.s: No significant
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Table 6. Comparison of average annual consumption of natural gas based on different groupings in
Gushe village

oslel laia Ll 33l sl
j”u Z . .
LSJ]':‘;.“’U CE.« Z/t) voe | Jiatﬂ A}; LMJ; LS’\:'{O}JSJ:M 4.2.‘.3‘} sl
Significance  gatistics o® Number Dependent
level value dStgntt_iar(j** Mean of group Groups Grouping variable variable
(zlt) eviation members
s
28.14 7 ' 25 &l 3l eslazal
0.369 0.898"s Yes e
: e B . Use of kerosene
35.23 61 ~ lamp
No
N o 58 51 eslizl
626.459  1820.45 22 - w0 e
0.000 -4.161" Yes R
583.712  1175.76 46 = Use of natural gas
No to cook bread
36.42 62 . e 8 Sl eolined
0.01 2573 - Yes oSa ST sl
14.67 9 77 Use of natural gas
No to water heater
ne 6 e ST 5 eslinal
624.429 123057 37 - A ATl
Yes Sz S b 2 8
0.037 2.133" _ plomil E
678.319  1567.87 31 = Use of the tanker ,} s
No spa in the hot ] 6
season for bathing 3. §
3 2
ne 'xlf 3| eslae! =
655985  1500.89 38 - A v E
Yes bSOl 2
0.105 -1.6440s S 2l A-L 8
o Use of natural gas =
660.918 123670 30 " for hot water for :
washing dishes <
ne ,.\..b 'xlf 3| eslae!
609.803 1559.83 29 ’ w0 0n e
Yes : ¢ i«
2505 p S 2l sl
0.061 -1.909"s died) 7
e Use of natural gas
984.223 125385 39 " for hot water for
wash basin
35,86 7 s e L NP
0.848 -0.192ns - Ye§ PRI ST
34.34 61 e Use of natural gas
No to heat milk
28.79 ; n b 58 5l el
Yes R
0.420 -0.807"s ; s sl
g Use of natural gas
35.16 61 No for hot water for
toilet

# g Sl g pde NS Ao s e Chm 23 Sols g i Aoy ey Cb"' 03 Sl e i

el oS br:‘)‘ﬁ JL:&A A_B\J?v_:‘ Sl

o oslitul i 5= cpe O gesl 1 4S (g3)l5e s i

*: Significance level is less than 0.05. **: Significance level is less than 0.01. n.s: No significant, ***: No standard deviation
was reported when the Mann-Whitney test was used.
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Table 7. Comparison of mean annual firewood consumption based on different groupings in the

villages of Chenarbagali and Malimdul

ca S Sl sl sl
(t/Z ° LJ L2 o < R ¢ e g . 4':"""'\}):*':"’
Sols sme ) ) EX T B W oSbe 55 laey S Sy S e Deperrent
Significance Statistics o ord Mean  Number Groups Grouping variable ~ ~ =
value ek of group
level deviation
(z1t) members
e
- 5775.10 13095.3 50 Ves it ol Sl eslind
0.000 -6.717 . Use of wood-
2040 3655.5 25 = burning stove
No
6031.62 4031.87 &
24 S Syl eslizad
0.000 8.651"" Yes
' ' 2675.62 12733.09 = Use of kerosene
51 . heater
No
4322.06 7042.50 - &
0.013 2.548" es S L e
' ' 7022.02 11155.05 . Use of kerosene
53 . lamp
No
7042.60 7384.89 &
23 u_;‘).: L}.{A; )‘ salae!
0.024 2.303" Yes .
' ' 6119.84 11082.69 L Use of electrical
52 - heater §
No %
o [y o 5l oslaad =
40.49 68 ; SR f8 e =
0002  -3.078" - ves oL &b 7 2
13.79 7 = Use of firewood to 3 8
No cook bread 2 E
(72}
507651 118275 43 o Sl pen 3l eslind %5
. o Yes e K s
0.004 3011 7580.01 7424.06 . T g
32 g Use of firewood to <
No water heater
ne 56 e K151 eslaza
6897.88 7713.16 38 ’ N (f{}' o e
Yes Slp S Jad e
0.002 3.149™ ' fL"”” A
550534  12244.66 37 = Use of the tanker
No spa in the hot season
for bathing
b Iy o 5l esliad
53.97 19 ; Slr R ohed
0.000 -3.697" . Ye§ b3S 6 S
32.58 56 77 Use of firewood to
No heat the milk
b Iy o 5l esliad
5971.75 11603.16 34 : Sl poeh ol es
0.047 -2.019* Ye§ 52055 05
7012.04 8576.71 41 77 Use of firewood to
No heat the dough

(Sulagme pde NS Lo S Chw 23 ol e i Aoy iy C]a"' 03 Gols pme

A5 1S Sl il
*: Significance level is less than 0.05. **: Significance level is less than 0.01. n.s: No significant, ***: No standard deviation
was reported when the Mann-Whitney test was used.
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Abstract

This study aimed to identify the factors affecting energy consumption in three forest villages of
Khorramabad, Lorestan province. Gushe Shahanshah village had access to natural gas piped,
Chenarbagali village with kerosene and liquefied petroleum gas and Malimdul village lacks natural gas,
kerosene and liquefied petroleum gas. The sample consisted of 146 households from three villages, that
selected by simple random sampling method. The research method of this research was survey and data
were collected using a questionnaire. The data was analysed by spss software. Pearson test was used to
examine the correlation between independent variables with annual fuel consumption, and independent
t-test and Mann-Whitney test were used to compare the average fuel consumption in planar groupings.
The results showed that in Gushe Shahnshah village, there is a positive and significant relationship
between annual consumption of natural gas and variables of income, household size, heated area of the
house and number of heaters, and there is a negative and significant relationship with the variable of
antiquity of house. Also, in Chenarbagali and Malimdul villages, there is a positive and significant
relationship between annual firewood consumption and variables of family size, number of male work
force over 15 years old, heated area of the house and number of heaters, and a negative and significant
relationship with income. The results showed that in addition to the above, fuel consumption is affected
by several factors. The results showed that household fuel consumption is affected by several factors,
but access to a clean energy source with high productivity, affordable and convenient access can
significantly reduce firewood consumption and reduce deforestation.

Keywords: Consumption patterns, Rural households, Natural gas, Fuel, Firewood.
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