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Abstract
This study was conducted to demonstrate the growth behavior of Aeluropus lagopoides,

Desmostachya bipinnata, Halocnemum strobilaceum, Alhagi graecorum and Atriplex
leucoclada in the Zaminsang rangelands of Hormozgan province during 2007 to 2010.
Determination of the production and consumption were done by the individuals in medium size.
In each year, five medium individual of plant were selected for all months of growing and
grazing season in exclosure area for measuring the production and the same number in the
grazing range considered for measuring the production residue and from difference between
them, the consumption was identified. Results indicated that different years and months had
significant effect on production and consumption of the study species (p<0.05). According to
the obtained data from the experiment indicated that, the average production of five perennials
species was 125.8 kg dry forage per hectare. The highest production rate was obtained from
Halocnemum strobilaceum and Desmostachya bipinnata in amount of 52.9% and 22.9% of total
forage production, respectively. The average consumption of the species was 32.4 kg dry forage
per hectare. The highest consumption rate was dedicated to Halocnemum strobilaceum and
Alhagi graecorum, with amount of 41.8% and 30.1% of total forage consumption, respectively.
The highest production rate was obtained from 2008 with 162.7 kg dry forage per hectare which
was 1.8 times higher than low-production in 2009. The highest consumption rate for all species
was 35.7 kg dry forage per hectare in 2009. The highest forage production and consumption
were obtained in May in all species during the years.

Keywords: Utilization percentage, forage, grazing season, halophyte range plants, Hormozgan
province.
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Abstract

Ranges are considered as the natural and renewable resources, despite being in renewable
resources group, due to inappropriate exploitation in many parts of the world, they have been
destabilized and destroyed. The purpose of this study was to find ways to protect rangelands in
Hamadan province. General approach of this research is descriptive and analytical, it has mainly
used qualitative methods and emphasized on the participatory approach to increase the accuracy
and depth of the results. Due to the ability in providing a reasonable framework for developing
solutions the "SWOT" analysis method has been used in the research study. In many studies, to
identify SWOT factors (strengths, weaknesses, opportunities and threats) and determining
strategies only depends on previous studies or researcher's views, but in this research to
determine the elements or factors of SWOT and identification of approaches a set of methods
was used, including: "brainstorming" holding in a session, "Participatory rural appraisal” (PRA)
workshop in 8 session, and 15 questionnaires completed by experts. In the next step, factors of
SWOT quantified by "AHP" method and completing of 18 questionnaires of paired comparison
in Saaty's scale was done by experts, this method is the combination of SWOT with AHP.
Accordingly, in the matrix of SWOT analysis 20 strategies were introduced. The most important
factors of the strategies which have presented based on need for comprehensive participation
and views of the people, restore confidence in the government and nation in terms of natural
resource management, using the power of NGOs, use of new techniques and social networking
for conservation of ranges, power sharing and decentralization for make decision about natural
resources and suitable distribution of operational experts to office centers in smaller areas
(Dehestan). It also has proposed creating the"engineering supervisor of natural resources" and
the supporting of the specific service companies of rangelands.

Keywords: Conservation, ranges, participatory approach, SWOT, AHP, Hampden.
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Abstract

Rangeland degradation, intensive grazing and the weakness of accurate grazing management
are considered as issues which have distributed rangeland ecosystems’ equilibrium as well as
have made dangerous in pastoralists’ life survival. Therefore, it is important to recognize of
affecting factors on grazing management as a primary step for improving and altering this
condition into a sustainable state. This study was conducted in Shesh-Boloki clan of Qashgai
tribe at Fars and Bushehr provinces in 2016. In the study, data collection was done using
literature review and field work (questionnaire and interview). Paired comparison questionnaire
(AHP questionnaire) was filled out among 40 knowledgeable beneficiary and 25 experts.
Descriptive and nonparametric statistical methods were used for determining and comparing
weights and priority of affecting factors on grazing management items based on exploiters and
experts’ point of view. The result indicated that there was a significant difference between two
points of views in terms of weights and priority of affecting factors on grazing management
(»<0.01). Also, in case of many items, the weight difference was dramatically high and in some
cases this amount was non-significant. AHP method was used with the aim of integration of
exploiters and expert’s points of view. The results also showed that this method, overlapping in
two views were 72.4%. Government support through providing forage and water in drought
years, being accordance experts and exploiters about migration calendar, preventing of land-use
change in upland rangelands, stabilization of nomads’ roads and registration of land rights for
nomads to migrate are considered as executive recommendations of this study with the aim of
organizing the early migration to upland rangelands and improving grazing management.

Keywords: Grazing management, migration calendar, AHP, Shesh-Boloki, ecosystem, rangeland
exploiters.
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Abstract

Nowadays, the destructive phenomenon of desertification and wind erosion is one of the
most important environmental crises in the world, which are serious challenges to sustainable
production and agricultural land management. In the present study, the effect of microbial
precipitation of calcium carbonate has been studied as a biological reformer and compatible for
controlling wind erosion and soil stabilization. For this purpose, erosion rate of bio-cemented
samples was investigated through ....in a wind tunnel under the condition of wind velocity of (0
to 98 km hr!) in two soil types with sandy and silty texture in a completely randomized design
in three replications. Investigation of the threshold velocity of soil particle movement revealed
that air dried soil particles begin to move at the velocity of 8 and 10 km hr! in the silty and
sandy soils respectively, however, in all biological samples (MICP) particles did not move at 97
km.hr!. The results also indicated that the weight loss of all MICP treatments at different wind
velocities were significantly reduced as compare to the control. The amount of the soil loss
among biological cemented samples and control treatments were dramatically different at higher
velocities. So that, at velocities more than 57 km/h, soil losses indicated significantly
enhancement in control, whereas in the soils which are treated by bacteria, soil losses were
insignificant and approximately 2.5 kg.m2.hr!. The results also showed that the equal's amount
of calcium carbonate and the penetration resistance of the soil surface increased significantly in
MICP treatments as compare to control treatments, this event indicated the formation of a
surface-resistant layer on bio-treated cement samples. In this study, the comparison of used
bacteria also showed that Bacillus infantis and Paenibacillus sps; have high efficiency in
controlling wind erosion. Therefore, it seems that cementation by biological methods could be

an effective way to stabilize surface particles and control soil erosion.

Keywords: Urease, soil stabilization, bio cement, soil loss flux.
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Abstract

Information of plant diversity and its relationship with environmental factors are necessary
requirements for rangeland rehabilitation techniques and priority of biodiversity conservation in
local habitats. To collect vegetation cover data, the Namin mountainous rangelands were
selected and systematic random sampling in ecological units was used. The relationship
between plant diversity and ecological unit’s characteristics (Sub-basins) was studied by
recording the data in physiographic, topographic, chemistry and physics in the soil. To
investigate the relationship between species diversity and environmental factors, the redundancy
analysis (RDA) method was used as linear method based on gradient length. Based on the
results, the physiographic and topographic had significant effect on the richness of the species.
On the other hand, soil chemical properties had the greatest impact on the amount of species
evenness and diversity of the ecological units and explained 89.64% of the variations. In
general, slope, organic carbon amd EC are the most important effective characteristic on the
enhancement species diversity idexes and the length parameters. It was also indicated that area
and direction of sites are the most important factors on reduction of diversity indices. Therefore,
in situations where the purpose of the management to be improve species diversity, places
where are in endanger in terms of chemical properties of the soil (organic matter and,
consequently, organic carbon) should be prioritized. If the aim of management to be increase in
vegetation structure and percentage of plant protection from splash erosion, in this case, places
where are in the southern direction and have a steep slope should be prioritized. Furthermore,
rangeland rehabilitation techniques are a priority in larger-scale units due to the lower species
richness, and smaller units, due to the high plant species richness, should be prioritized of
conservation and protection.

Keywords: Redundancy analysis, biodiversity, species richness, conservation, environmental
factors.
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Abstract

Dust is one of the most important effective factor on solar radiation forcing and reflection on
earth's atmosphere, and in this point, it has a significant impact on local climate. Detection of
aerosols on desert zones, despite the sea and oceans (dark surfaces), is difficult because of
reflectometric interference spectroscopy of bright surfaces. Representing a simple and low costs
method for detecting dusts and predicting their effects is essential. One of the most important
indexes for dust and smoke detection is the AOT (Aerosol Optical thickness), which provided in
large-scale (10x10 km) which is not suitable for local dust scales detection. The purpose of this
study is using visible and mid-infrared spectrum of OLI sensor for detection dust of deserts. In
this study, by using of mid-wave infrared (2.1 um), red and blue wavelengths the AOT was
calculated. The results indicated that ratio between the red and mid-wave infrared wavelengths
is 0.95 and blue wavelengths and mid-wave infrared is 1.05 respectively. The comparison
results of AOT index by radiometer showed that the correlation between computational method
for data and the direct measurement for the red and blue wavelengths were 0.83 and 0.95 with
root-mean-square deviation (RMSE) were 0.91 and 9.4 respectively. Therefore, it can be said
that this method for estimating the Aerosol optical thickness at 0.65 um (AOT 0.65um) is
enough accuracy and is not suitable to measure Aerosol optical thickness at 0.47 um (AOT
0.47um).

Keywords: Wavelength, aerosol, remote sensing, radiative transfer, aerosol optical thickness.
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Abstract

Despite the large extent of the areas affected by 120-day Sistan winds, Zabul region with
specific topographic location has the highest and the most severe storms in the east of the
country. In order to identify and analyze the dust pattern of the Zabul region and to distinguish it
from other parts which are affected by the famous 120-day winds of Sistan, environmental
databases; dust codes, and NCEP / NCAR database with a spatial resolution of 2.5x 2.5 degree
and latitude longitude of sea level pressure data corresponding to the peak days of dust during
the period from 1987-2016 were used. In order to extract atmospheric patterns of dust events on
sea level pressure data, cluster analysis was performed in MATLAB software. Finally, four
patterns were extracted and for each pattern one day which has the most correlated with other
days was selected as the representative day of that pattern. Out of four patterns the dominant
pattern with the most frequent occurrence was selected, and July 13-16, 2016 was considered as
the representative day for this dominant pattern. For this purpose, the synoptic maps of ground
pressure, temperature, equatorial and jet flow in the lower layer of the atmosphere, wind field,
and direction of the flow at ground level and the synoptic half instability of the air were plotted.
Results indicated that the Zabul area has the greatest potential for the production of dust due to
the gradient of high pressure changes and also the presence of small-grained sediments of the
rivers as well as wetlands and the locating in western margin of the low-pressure zone which
has the thermal nature and the interaction of the low pressure with the high pressure which is
called Turkmenistan high-pressure, Hindu Kush, northeast of Iran and north of Caspian sea.
This low pressure in the lower layer of the atmosphere through the dust suction and counter-
clockwise movement by passing on the sources of dust in the Zabul area prevented from the
penetration to lower latitudes by the impact of the 120-day winds of Sistan and caused to further
transportation of sand and dust particles to Afghanistan. Therefore, in regard to situation of
Zabul in ratio to this low pressure, which is peaked in July, and distinguishes it from other areas
affected by 120-day winds, special arrangements should be taken into account to reduce the
intensity of dust storms.

Keywords: 120-day winds, Pakistan low pressure, dust wetland, sand and dust storm.
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Abstract

Knowledge of preference value of plant species is one of the essential requirements for
determining forage available and consequently, calculation of grazing capacity for rangeland
habitats. This project was investigated in 36 species including of 21 perennials and 15 annuals
species. For this purpose, during four-years period (2007-2010) in each month of the growing
season (spring and summer) film was taken from a non-pregnant and non -lactating unit adult
ewes (Lori) for at least 1800 seconds with an average weight of 50 kg inside the flock which
were grazing in rangeland. Results indicated that annual grasses such as Boissiera squarrosa,
Bromus danthonia, Bromus tectorum, Heteranthelium piliferum had the highest grazing time
with a total duration of 3083 seconds compared to other species. Subsequent species including
of Agropyron trichophorum with 2594 seconds, Bromus tomentellus with 1232 seconds,
Onobrychis melanotricha with 681 seconds, broadleaf herbaceous annual such as Helianthemum
ledifolhum, Viciea peregerina, Diplotaxis erucoides, talaspi perfoliatum, Minuartia obtusiloba
with 670 second and Hordeum bulbosum with 565 second were ranked in the next. Finally, it
was found that annual grasses and shrubs in May, perennial grasses in June, and broadleaf
herbaceous annual in July have quite palatable and located in Class 1. Also, total grasses and
perennial forbs in July, annual forbs and shrubs in May and June have fairly palatable
respectively which have located in class (II) and vegetative forms have palatable class III in
other months.

Keywords: Vegetative form, grazing time, alpine rangelands, rangeland plants, film-taking,
animal choice.
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Abstract

Soil aggregate stability and soil structure considered as the key indicators of range soil
health and counted as effective factors in soil erosion control. The present study was carried out
to investigate the effect of exclosure on the stability of aggregates and soil structure in four
areas of Golestan province including Chaharbagh, Incheboron, Gomishan and Maravetapeh.
Soil sampling was carried out from two depths of 0-20 and 20-40 cm by digging profile in
random-systematic method along transects in each of exclosure and adjacent sites of quadruple
areas. Aggregates stability was measured by the method of wet sieving in the laboratory. The
results were analyzed statistically using independent and paired samples t-test for exclosure
sites and adjacent exclosure sites as well as two corresponding depths, respectively. In the most
of studied sites, the aggregate stability values were higher in the surface soil than the deep soil.
The results indicated that the effect of rangeland exclosure on morphological changes and soil
status indicating positive role in development of soil structure in all studied areas, however,
these results were statistically significant only in the Incheboron and Gommishan area in view
point of soil aggregate stability. The highest value of soil stability was in the first depth (4.52
mm) of Gomishan exclosure site and the lowest one was in the second depth (1.15 mm) in
Gomishan grazing site. The final result showed that regardless of positive role of exclosure in
promoting the stability of aggregate, factors such as geographic position of rangeland, climate,
vegetation type and grazing conditions as the associated factors affecting the stability of
aggregate and soil structure should be considered.

Keywords: Soil aggregate stability, soil structure, exclosure, Golestan province, rangeland.
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Abstract

The most of medicinal plants seeds have dormancy under normal conditions, therefore, it is
necessary to know the affective factors on seed dormancy and creation optimal conditions for
their germination to extensive cultivation of medicinal plants. Dracocephalum kotschyi is an
important Iranian endemic herbs which is extinting in the Lamiaceae family. This research was
conducted in order to find the most effective treatment to break seed dormancy, which is one of
the major problems cultivation on a large scale and rehabilitation in the natural areas.
Experimental treatments including of scarification with sand paper, 95% sulfuric acid in 3 and 6
min and their combination, gibberellic acid (125, 250 and 500 pg ml™!), nitrate potassium (% 0.2
and %0.4 in 2 times) and also for moist chilling was at (5°C for 24, 48 and 72 hours) as
compare to control (watering in 24 and 48 hours). The experiment was done base on the
completely randomized design (CRD). The obtained results indicated that, there was a
significant difference (p-value< 0.01) between in treatments of scarification with sand paper and
95% sulfuric acid on germination percentage, germination rate, vigor index, fresh and dry
weight of the plumule and radicle. The results showed that sulphuric acid treatment in 3 minutes
increased significantly seed germination as compare to control and other treatments. Obtained
results represents that the presence of seed hard shell and high mucilage is a physical barrier and
acts as a limiting factor in the germination of dragonhead by preventing the spread of embryos
or by limiting the absorption of water and gas exchange. So, application of some treatments like
scarification and hormonal treatment such as gibberellin could be improved the germination of
dragonhead.

Keywords: Dracocephalum kotschyi, seed dormancy, endemic plant, sulfuric acid.
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Abstract

In program of increasing forage production in rangelands of the country, gathering and
deepening knowledge of forage plants establishment is necessary. So seeds of Trifolium
pratense species prepared from Sari city market and cultivated. The purpose of this study was to
determine the optimal season and efficient method of species establishment for rangeland
breeding in steppe rangelands. Experiment was performed in Posht-kooh water spreading station
with 350 mm precipitation and semi-arid-cold climate. For this purpose, two sowing treatments
including of seeding and seed spacing in two cultivation season of fall and spring, in split plot
based on completely randomize block design in three repetitions were performed. Results
indicated that there was a significant difference at (p<0.01) between the cultivation season and
two cultivation methods. Germination and viability in fall season (39.11% germination, 13.83%
viability) were more preferable to spring cultivation (30.06% germination, 11.83% viability).
Seed cultivation in seeding (germination 39.22%, 14.78% viability) was also superior to seed
spacing (29.94% germination, 10.89% viability). According to the obtained results, fall
cultivation and seeding method were better than spring cultivation and seed spacing method.
There is possibility of breeding rangelands in similar climatic and physical properties of the
rangelands at the test site as well as fall cultivation and seeding method to increase forage
production and direct grazing.

Keywords: Trifolium pratense, seeding, seed spacing, rangeland breeding, red clover.
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Abstract

Nowadays, biological crusts, including lichens, are used as a living biological indexes. The
Main objective of this study is evaluation of lichen diversity trends at differences grazing
intensity in the mountain rangelands of Semorom in Isfahan province. The lichen diversity is
dependent variable and grazing intensity (consists of 5 stoking rate 1, 1.5, 2, 2.5 and 3 animal
unit per hectare) considerd as independent variable. Each stoking rate studied along 4 years by
implementing 5 management scenarios (grazing and ungrazing alternatively and consecutively).
The presence and absence of lichens was performed by random sampling method using
transects and sampling units. The lichen diversity analyzed by PAST software and the
relationship between variables was calculated by SPSS. The result showed that the lichens
diversity is a good indicates of pressure on rangeland ecosystems. In management of rangeland
ecosystems, lichen diversity can be used as an ecological indicator for rangeland ecosystems
under pressure or non-pressure. Also, the best grazing management scenario for this area is
suggested based on the variation of lichen diversity, alternating grazing scenario (every one year
between grazing and resting depending on rangeland status and range method).

Keywords: Rangeland, lichen, grazing pressure, scenario.
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Abstract

Climate and land use are two important factors which are greatly influence on soil physical
and chemical properties. This research was conducted to study the effects of climate and land
use on physical and chemical properties of soil in Ilam province in 2016. After initial studies,
Ivan area with semi-humid climate and Ganjavan with semi-arid climate in Ilam province were
selected. In each region, three land uses including forest, rangeland and agricultural were
considered. After field studies in each land use, five soil samples were taken from 0-10cm and
10-30cm depths and collected randomly. The results showed that the highest amount of soil
lime (47.85%) and soil silt (31.75%) were obtained in semi-arid climate of Ganjvan. The soils
of Ayvan as a semi-humid climate had the highest amount of clay and K available. The highest
bulk density (1.87 g.cm™) was obtained in semi-arid climate of Ganjavan under the effect of
agricultural use at lower soil depth. The lowest amount of bulk density (1.08 g.cm™) was
observed in semi-humid climate of Ayvan in the soil surface depth under forest land use. The
highest amount of organic matter was obtained in forest land use in semi-humid climate in
Ayvan, (42.85 %) which was more than semi-arid climate of Ganjvan. Agricultural land use had
the lowest amount of organic matter (4.37%). The highest amount of N (0.514%) and P (35.04
mg kg!) concentrations were obtained in forest land use in the semi-humid climate of Ayvan.
The amount of Ca and Mg concentration in subsoil solution (10-30cm) layer was higher than
topsoil solution (0-10cm) layer in Ayvan. In general, by changing land use from forest to farm,
the percentage of clay, organic matter, nitrogen, phosphorus, and potassium available decreased
in semi-arid climates of Ganjvan. Therefore, proper land use management in semiarid climates

is essential for optimal preservation of soil properties.

Keywords: Climate, soil texture, soil nutrition, land use, organic matter.
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Abstract

The social structure of water resources is one of the cultural potential dimensions of rural
communities in Iran which plays a significant role in conventional management of water
resources. The main objective of this research is to identify social structure associated with
water resources management in the Gezir plain of Bandar lengeh. In the present study,
Anthropology methods, direct and participatory observation and interviews with water resource
users of Gazir village were collected. Economic, social, environmental constraints, especially
water resources, as well as the common needs of indigenous people in the Gazir plain have led
to formation of a social structure indirect to adapt the water scarcity, and farmers have exploited
the water resources collectively through social structures as well as physical structures
commensurate with their needs. The most important social roles currently affect the
management of water resources in the plain are: Landowner, Kadkhoda, kharras,Gaboun,
Gharises and Bazeyare Aids, beliefs, values and norms are another part of cultural potential of
the plain of Gezir to adapt to the conditions of nature which has been created by farmers in the
context of the social structure. In fact, self-organization and existence of aids in water
management is one of the basic principles in the Gezir plain. Generally speaking, despite the
elimination of large landowners after land reform, spontaneous co-operation and assistance in
water management in form of social structure is one of the basic principles in the plain.
Nowadays, therefore, it can be argued that using experiences of indigenous peoples of the plain
in social structure, as the main agents of water resources management, due to their adaptation to
the ecological conditions of the region, it is the most appropriate methods of sustainable
development.

Keyword: Social structure, Gharis and Bazeyar, social role, cooperation.
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Abstract

In the present study, forage quality of three range species including Astragalus gossypinus,
Trifolium repens and Poa bulbosa at three phenological stages, (vegetative growth, flowering,
seed maturity time) in Borujerd county of Loretan province were evaluated. Data were collected
by random sampling using 10 individual plants on transect line in 5 replication. Qualitative
indexes were measured and data were compared using ANOVA and Duncan test. Results
indicated that DMD is not significant between different species, but it was significant
differences (p< 0.01) among the various phenological stages. The highest and the lowest were
34.61 and 24.24% respectively for seeding and before flowering stages. The amount of crude
protein was significant at (p< 0.05) in different species, phenological stages and their interactive
effect. The highest and the lowest crude protein were obtained in 21.06 and 17.97% in Trifolium
repens and Poa bulbosa respectively. The amount of crude fiber was not significant difference
between species, on the other hand, in different phenological stages and their interaction was
significant at (p< 0.05).The highest and the lowest of crude fiber were 94.30 and 20.86% in
seeding time and before flowering phenological stages. The highest and the lowest of amount of
ADF were obtained in Poa bulbosa and Trifolium repens with 57.6 and 31.26% respectively.
According to obtained results, Trifolium repens, Poa bulbosa and Astragalus gossypinus had
better forage quality respectively in before flowering stage where this issue indicates the best
time for animal grazing is in May and June.

Keywords: Poa bulbosa, Trifolium repens, Astragalus gossypinus forage quality, phenology
stages.
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Abstract

Fault is one of the main processes in tectonics which has relationship with phenomena such
as earthquake. Therefore, awareness of the effect of environmental factors on fault occurrence
and recognition of high risk areas is very important, that these goals in the present study have
been investigated. The research area is Qara-Qum where after determining its faults, altitude,
slope, direction, climate, land use, geomorphology, geology, erosion, precipitation, flood zones,
pedology, stream power, topographic ruggedness index, distance from road, waterway, anticline
and syncline were extracted. Then, data mining algorithms including of decision tree, random
forest, cumulative, backing machine, logistic regression and neural network in R software are
used to identify the value of variables and bivariate statistical methods including of information
value and area density for identification of the values for each variable class fitted in fault
occurrence. The accuracy of classification algorithms with ROC curve showed that based on
input variables, random forest and support vector machine algorithms with 88% and 86% area
under a curve had the best performance in classifying fault occurrence, respectively. Finally,
according to the Gini coefficients in random forest algorithm, the zoning maps obtained by
combining this algorithm were prepared and validated by bivariate statistical methods.
According to this algorithm, the height, pedology and topographic ruggedness index variables,
identified as the most important parameters in the fault occurrence respectively. Based on the
zoning maps evaluation, information value and area density methods, around 52 and 35 percent
of faults placed in very high risk class respectively. Therefore, the information value method
was more accurate in identifying fault-sensitive zones. According to the results, data mining
methods were introduced as a useful tool in fault risk management. It is also necessary to pay
attention to environmental variables, especially topography, during the basin management and
land use change stages.

Keywords: Information value, classification Algorithm, area density, ROC curve.
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Abstract

In recent decades, roads construction has become a worldwide major challenge for natural
ecosystems health. Therefore, the impact of road on rangeland health indexes in two steppe and
semi steppe zones along Kerman-Taft road was investigated. 17 rangeland health indicators
were evaluated on roadsides and reference areas. Soil and habitat stability, hydrologic function,
and biotic integrity were estimated using rangeland health indicators. The results indicated that
in the steppe region, all three features are in a rather acute state, while in the semi-steppe area,
stability, soil and habitat characteristics and hydrological functions are in a balanced state and
the health of living organisms is in relatively acute condition. The results of Wilcox test also
showed that there are significant differences between roadside rangelands and reference areas in
terms of production, invasive species and structural-functional groups in semi-steppe rangelands
(»<0.05). In steppe area, roadside rangelands with reference rangelands had significant
differences either mentioned indexes or in bare soil and gully erosion indexes (p <0.01). In
addition to vegetation, soil has also affected by road damage in the steppe area, which is a
priority in future restoration and restoration plans.

Keywords: Steppe, hydrologic functions, rangeland, biotic integrity.
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Abstract

The purpose of this study was to investigate the effect of clay nanoparticles in synthetic
polymeric resins on germination and some charachteristics of Nitraria schoberi and
Halothamnus glaucus. Seeds of two plants collected from sand consolidated station located in

Razavi Khorasan Province, Bardaskan city, Kazem Abad village. Experiments were carried on
in completely Randomized Design with three treatment and four replications. For this purpose,
seeds were subjected to synthetic polymeric resins with one and three percent of clay
nanoparticles in petri dish and field condition. Distilled water was considered as the control
treatment. Daily and final germination percentages were recorded and germination rate, mean
germination time, shoot and root length, shootlet fresh and dry weigh, rootlet fresh and dry
weight, and vigor index was calculated. After 4 months from cultivation, the size of cultivated
plants and the number of leaves from each treatment was also measured. The results indicated
that there was a significant difference between all the studied factors of both species except
germination rate and mean germination time, which was observed just in Nitraria schoberi. For
example, the highest germination percentage of Nitraria schoberi in acrylic resin polymer
containing 1% nano clay (51.75%) was higher than other treatments, whereas the highest
germination percentage of Halothamnus glaucus belonged to polymer containing 3% nano clay
(65.62%). About the plant growth, despite the different effects of various treatments on
cultivated species, application of polymer and nano-particles led to increasing the length of
shoot and root of both plants. Considering the different conditions of plants in nature, the use of
nanopolymer mulches to improve the germination and vegetative properties of plants is
recommended.

Keywords: Germination, polymer mulch, clay nanoparticles, Nitraria schoberi, Halothamnus

glaucus.
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Abstract

Land use capability for a type of range utilization with considering the sustainable land use is
called range suitability, nowadays which is a priority in the science of range management. The
objective of this study is evaluation of range suitability for sheep grazing through FAO method
(Condition limitation) in Sarayan- South Khorasan province in 1990. For the purpose of this
study, at first, the map of vegetation types was determined in each region and in each vegetation
type, the status and tendency of rangeland and the amount of plant species were determined by
cutting and weighing method and the suitability map was produced. Then, using EPM method,
soil erosion susceptibility map was prepared. Also, to study the watershed suitability of the area,
the drinking water resources of livestock area and sampling of each water source was done, the
quantification of water was determined and water samples were transferred to the laboratory and
TDS, EC and Mg * ? parameters were measured for each sample and by integrating layers of
quantity, quality and equal distant points from water sources, the water resource suitability map
was adjusted. Finally, by finalizing production suitability maps, soil susceptibility to erosion
and water, the final model of range suitability classification was prepared. The results indicated
that there was no class of suitability (no vegetation type) (S1) in the region and the suitability
classes S2, S3 and N (no grazing suitability) were 12.1%, 50.7% and 37%, respectively. Based
on the research results, overgrazing, early grazing, formation susceptible to erosion, slope,
allowable use limits and available forage, poor condition, negative trend of ranges and
inappropriate distribution of water sources for livestock are the most considerable limiting
factors in area for sheep grazing. In general, with regard to the obtained results using the
livestock grazing suitability model in the study area, it is suggested to use this model as the
basis for preparing rangeland plans with emphasis on removing the limiting factors as far as
possible to improve rangeland status and Shepherds' income.

Keywords: Range suitability, GIS, Sarayan, South Khorasan, integrated method, water
resource, forage production, rangeland status.



10.22092/ijrdr.2019.120714
98.1000/1735-0875.1398.4.1055.77.26.1576.83

(DOI) Jleoss anlis
:(DOR) Jlizus awlis

Ol bl s @ Olads ke 4
(\WAA) ) 001 A amio o o,lei YF il

Sl 095 (R399 3898090 ST 29 (2 9 SI0lex 5 Posde 033 g6 FI (s p
MS cuis” Luxo 3o (Astragalus gossypinus Fisher.)

sﬁ“;f.\._u’ duﬁb Lb)

HEPIEN | FCWRN JRRARLS ol oo Poe s b Cgb 0SSl ‘6J‘°}.~‘:‘”.T s 65,5 Olsliul (J st sainy 5 — %)

dehghanir@kashanu.ac.ir

YRR P WANV/TY bl s g

oduS>

g b el (3Mlm adal e 5o etk 03356 5 MS Jsbos b sl 055 5 slasiiig ) g p ooiten
i L WAV Sl s S sl g S5 5 ads S o8 lesT s LS5 P s sl LIS £ b B s s
5 (mmom S35 203 /N 5 /20 /o) ks plisa i) phae ¥ s MS oo b Sl Jols (23] slajlas
a5 YO slos s bl ¥ S ay (pazmm— G5 dyd /Y 5 /N /00 e Glgea jio) C.L.ﬂ ¥ oo paste 0,350
o ol Vi) i s Wl Blise 315 psnthe 03350 M Jlome o8 0l ol b talasT gl k655 01 5 5l
3 b @ Js S s ol o Slsime (38l sz dile Jsb asats; b G5l aoss Juls addlas 55
=39 wesn /N Lles Jeel basasle Job s b Jds IS gl « S38l5m a0 olime cn VL g Lls gme S b5 IS
5 4 eas 5 bl Jhsl pptman il ey ey O 5 oo 55 203 /Y Slag olen 4 MS sl ez

ol s eolanal 5,50 G 2y, Al &w‘j Slazsy ol eolamal amals o ae 5 Cute glo ) aalllas 5550 Slas 5

sl e iee s ol 6)3_‘}; 3050 3 i o8 awzol olS (g, Q_‘ ;«L PRE %)

N ol ] s.j S 5o j\w‘j ‘ojf ‘Jéﬁj\s 16-‘-:35 6&:5\,

500k ge blie Lalg, Sl go)5% w2 4 ie 3
u\.«).a.« .))\_94« 3})3303}.})\3 Jﬁqjmg:)\y
Jankju ) <l oo g0 P.a:\Jé Lol Jyg s ol il
Mie 055 .(Borzelabad&  Tavakkoli, 2008
S b oblS a5 (Astraglus gossypinus Fisher.)
6oL Cueal &S a2l o 1S peo picaaS b Ass
3l ) eSS sl eaS slasl , S cblis s
b Ll s ol sbsd s spde bl L &b

4o dio
OlSy s b amio 5 oah oS by S
sbole 5 brao ol gl ulel daag JWII olans
& late S Sl ol S Lol 5 00 S
\@'T 5ol ‘Jj..gg‘ BISCI f" Sl 2 055 IS
St sl e e 5 s bde 5 w0 sl S s
256 5 2l El (o e 5o lsmasm 5 Jsol 8 5 0
5 bg,ls e e o) .Jaberolansar, 2005) wlxs S ) 3

&;Q&)gé\f@mﬁwﬁ‘g@t\s\s@;



...@jalﬁﬁr,:;l.“):s,m;lw)ﬁ

bl 5o Sl pleal yesde 5 o)l o 815 ey &
ol Jsler (s bgim) ofobmlydl
O Rt W P PO R VY- e
055 el ead e plal 885 ) ol o8y,
Al e 550 Sl e e sS85 (S slas
> A aalge 5 plead s sX oS b NLEW
S sl e @\3 555 ) sess able on e
G Slay 055 oS &S bl 55wl asia s
ol polie 5l (So &S S s Gl A0 G e
Glas 08 cwd i el S gdols
s o\l L 5l (Astraglus gossypinus Fisher.)
£5 ik S dshipe Osmrma 5538 53 LS o e
Ghomeshi ) s 3 o Jlaseal o 51 Ls 5 3 55 50 gl S
gls! SaS 4 ol o |y L4 4k (Bozorg et al., 2012
PRV 5 O S I SV [ TS
Heydecker & ) duidn 55 X5 oo G585 o316
Loy o s Lok Lis, ol Lo J(Coolbear, 1987
ad sl Cush, b s 5 sad s (el Gkt sla gl
o Ao b layd, S ooleay wsd e snilKas
Sitlsm s Ale e 33l s Nase G sdshl
slod asles Lol «Simly Sleg 5 an X5
McDonald, ) Wi g0 <S5 03 (als) snzs Hlas
wle oS g olse 5l eolazal Ll sladle 5 12000
Slio 25 5 Sodler ol LIPSl old U
Ol Sinyy axs e e 0LLS K54
Haghighi ) ¢l 059 (65, 0laS des 51 Cilises gbans
U 3y5m 55 pab 5 ho bl 4zl (et al., 2012
Lombi ef al., el saz 5,08 oS o, ol 56
.(2017; Nadiminti et al., 2015; Paret et a.l, 2016)
2> 0hd SU S el ey Slads s ) a
O e P K G U F PSP PO
Shigh Lwg bl Srasle e Gilsl 0JS
Khot et al., cuuls,dy J&ls 4 &5 ) 358 2l 53l 5o

.2017)

2 S Bl cxle )l sl e Oles sl
oS ol oy 3l ) ane dal 5 bl 5 s
S ) S5 ol 5Y il el Pl S ol
Daneshgar et al, ) ssie el Ld b Sl
NSn 51 S enl s (2017:Tavili et al, 2012
55 Sy spms e ol 5 el sl oS ol S
Bls 50 Ld ol sl . ol So%lex o r’-\d 5 oM
OLLS 51 ol Loy a8 ol (S350 508 sy G
sl s axlee o1 L pssls s me (ol
%l oley eSS sl (n ege S (S
I, o s4ls> 5 (Baskin & Baskin, 2014) .ol 4
A6l s, ) Y Bl e gas el b
oh (S olsa (Baskin & Baskin, 2004) 55150
53 o phlass Glaae s 5 a0 O elgls s
5 S Vgame 0 F S Lk ey ol ST
ok ol ol HREE WS, O 4 o
S b S a5 Ol Gl S ba o8
.(Nasiri, 1994; Tavili et al, 2010) cw! o4
03l 3y Ld Ol reSls ol e s,
Sahldss b e 5l pabal Ol &S o)lse
DS, Oy (S 5d Olss) asb e s wny
53 Kl oo (Seusil g el 53 53 535 o) plen
Mandujano et al., 2005) szl ;5 ols> cwsSe
Wids Xz 515l opl 5 5l (Najafi et al., 2006;
b S s 3,050 iy 53 5 00 e Csl ain U
Wang ) corl sn o3l Slag opl Jlasl sl 4ads Y-
b Sesil g el b Ly dimgy motl > et al, 2007
398 o5\l g ISl adshe 5 od (Rt o S
B P S U JE S W R R P
b ol WS Gb ) a4 O 38 o
Sl el e sl K plsea glo zuS 5 sbay s
Soler dosd 5 Lo e s oh Ol Al
38 ol el 5550 LS Gl s aws s,k
bl vf.xS\j 48 -»l .(Baskin & Baskin, 2014)



ARIANS

5 bl ety a5, (Wei ef al., 2007) Lou s amiy
bug ol 68 dleasl e (LS (LS,
ol s, cmes 5 (Wanichpongpan et al, 2001)
sasia (Lee et al., 2005) Lu g 151 das 3l Cilises
ol 00

25350 s MS Jslows 1 s 2 sokaieny Jians ool
sbSrs 5 Gl Olesas el
0 655 o Cusbh) 5 Jebs IS Sl (S350,
Fole ity aw SIMS Lo ol sas bl Glagy
S ol 5 i S ol s asle 5 Sl i
5 bomliy 5 ool (6 GRie (S pnl AL 5 S
i ol o St el 5 el e s JuSe S
o) 53 Kt S5 S b pasia sboa |
Blol b &S ws 8 el wale MS ol 51 2y
Keeling et a.l, ) xs ¢ ml MS ol 4 L8T o8
(1994

o sig g olge

b oslas 055 laod Dbt il e skieay
A.J)\ J_”-\JA DL r)».:.kw 0)3)5\3 J).k?u 9 MS J).k?u
CJI’ B o JosSh Shse 4 bl (ol
Ja..it Jw.]j; J'.SJA bti..u\AJ'T B )\ng f B ‘}.é.)LAJ S}\A\S
S WAV W s slelS 6ol e
‘39.\-0.1..&“' 5,5 5U 6}Lua.>LAT

el eS8 ay el 555 Pl 0,3 5L
SU oler <S5 5l s e 53 Som s Jobow D)o
ppm o5 SU 4yl ccble s gl agie b
ol ol Sl s el Vom0 ol o3lml 5 v
Olsea o) phe ¥ s pathe 03 56 L Sl
pY (@» —@)'3 BW- BT </Y 9 /N /40 «MLH
MS Jske g5lusale]

il oS s 5 el b sl 5l e by
o303 L3 Jlni g csle YF Cne 4 Wl s,
Sy 5w Jbsy 5l od cele YT S e i

Foolas Y2 ada 012l 0Ll 5 @0 Olados ade 4 s

2ol 5 ols 5 b s s adlan ass

o~ -(Hassan et al., 2016) az ol S0 0 olS (65,
P sba S o S Cliis adla o) )
Loy adle 5 a8 ol il
s 5U Jlel 5w (Khodakovskaya et al., 2018)
s i gl by O Gla (S sS 5h 5 00 S
S s iy Kpan S ok ikl ol
Dl 4 Gl oS ba S S s S ol
S Ul gy 313 35 08 e 5 LTy,
23355 B3 5 T 4 o Vgane o ale L4
e Bt s 6 i 5l o5 S i
55 55 Jole (Nasiri, 1994) 5,8 o 55 55 s 5l
S ooy od o fob pds Od @ 4 Gialx pus
W8 ol Gl Jsd BB Goalem pae By s Gl
$lr o5 sleal, ol S, 5 Ly S o)
Gb sy e aile Seols bl ol
G 358 e ki gy b 2580 slasdy Olps 00 S
b i Sl el 5 e o2l s Ol oy
WS e ol Ol &S Llsd s Ol pas B b il
or) (Bewley, 1997) 54 anlss sie ) gob 4l s Ll
sl wzls (S L el Sae Clss gy
P (S (- dea ) il s
5 5ol b sl pole s E‘Jsj <l s & elerd
SeSdn Olss 008 b Gl o S
Baskin & Stout, ) %, o 15 eslimal 5,5 Wk
shls sba S sy comal 4wy Lol 2l (1998
WS o 3ladl 5 o lale (asls 25
Wl Ll Dl S an 53 samte G s 2 Soss 42
wdllae ool 5l Gas sipe el K Ol
PRPST e PR R P S e T TS P B
88 Sk Sl oS Gk el el b 8L
s MS Lo s 3 Astraglus gossypinus Fisher
A opeede 0050 Cute Sl sag gl 05350
5ol Al ool olS sbaalsr as) 5 iale



...@jalﬁﬁr,:;l.“):s,m;lw)ﬁ

S o Al o) wler sl 5 s pll e e
Doy 0 o di g 5l te Jee Y J5b 4 el azasy,
Usb s, Seal 5as F 5l sw Aisha er al, 2007))
5 sl e s 25k a5 axaile S
s S ) i gl bag 5 ooss Sesll
033 ANl e a2 S e s
Sde 4 basalS oo § Sis 5l e baswslS Ses
5 o) a0 53 oS Bl waa VO sles s sl YF
S Soalem aoss e gl as eslind 385 695l 5
(Ayub et al., 2013) s sslisal \ ala,

A\ abl,

035 wlyz (sl iy ol
Soalsx ao = WX\. .

)\ ool L Lb).b g_;’)d‘)\? CE 2
Lol a8 o awelowe ¥ adal, 5 (Maguer, 1985) 2,

Sl s ,d sluas Nl o a8 CNI/TT s g sae

M\Jga W\SJ\ o 6\.&)"9) J\MTi)}j)J&)) 8d)
:Y Ab.\)

Ni
XG.R = T
5035 055 3 om @l e Sl amlo )
53 Ky B3 B o el Y G 4y s ga sl
059) BaE 5 ool dmy s ead sls ke O Jals
a3 VO slos b sl J5 s 4 baises ol 51 s (gl
St oy M op e Jite el YF Sone 4 ol 8 sl
Vo, Loy ;'j s Slgime Aoy A pS s ]
o559 FW alal, ol 5> Qasim ez al., 2003)) o 4l
el JolS B9 53 055 TW 5 Ses 55, DW 3
¥ b,
FW-DW
TW-DW

RWC=( )% 100

2 S Jes S s b a Jis 8 ki e sl

Mgl G35 Gsasad slitan salizal 51 S 5 eat ss
O e a4 dm Aoy Ve IS s sy S Sl 4
Sl e Ve Job) woss Yo ls O s s
(e b mle o Sy Lol 2l dos Fee sl
st Ll cpdin o el Sl b dny 5 03505 H5abse
5 s sk Wi L3 s oS ol ol s wsls
b Sy Jols ol Sley ooz ol o ael Lal e
10 ks s a o) e T paibe o0
Gl 8 Ks s g (oo — 505 2o +/Y 5 o/
MS Low ws asle LS ss) 5 Sl awlis
site 4w 3 MS Lsw 55 (Murashige & Skoog)
ol s i edS el s a5 Sb i ol
3 o—‘J S50 IR Sl Wl 5 S =le
IS5 el 5 S sl b JuSe Ko 5 bapmalas
RN R O R PP S PG PP g
coly eSS b 50,58, 252 MS S L
cib catS Gl ol 5l s aile Lol J s 2l
RO IR 3 W - JOR TN K P PO LI S I W
i T 15l Ko Lo sin 405 g o MS
5o ool 5550 olge Hlde L &S el ens 50 LS
(Linsmaier & Skoog, 1965) L. s MS ¢S L
ciS Gl sl o) Gy MS caiS b s asle
(Murashige & Skoog, 1962) L.y Sls LS csl
sy b 0otS Lo cp .8 8 15 eolizal 5,50 5 Al
3 St 53 sl ert b Sl s, Sl
K5 e MS Lo 305 g3 5,8 58 Kos ol
awd 93 4 MS s S ole sl @\A Lol
MgS04.TH,0) wle 5 Sl plié olic 4y o o
NayM004.2H,0) asle 5 Soe i yolis 5 (KH,PO,
0) o ¥ 55 MS Jons slaslas (MnSO44H0
(o = S35 Aoy /N 5 +/+0 /N wals ylyea
sl el Y Cue a byl Gl ol gy Soe 5 0y
oioles (Guan ef al., 2009) w34 ol § sl 4,5 YO

03 50 ¥ omea 5 alhs, Sose 4 e alex sbayd



Lol 3l aoss 00 sels Jlas 4 cond &S s ao

azadle 5 azady, Jsb

2 Wl blaie 15 MS ol 5 ppile 65350

sggmn AN Jlimd a5 4z il azasy, Job
O Lalpl csl asile o350 0 Jpas) amsls
5 Gressle VAV 4 V/PY 51) amacy, Job a0
el V/Fe w0 £/8V 51) asasle Job gao s Y-
055 sk Kol 6l MS shome Sl eslinal
watls amazy; omlBl Job o S Glan
cel aoys /0N MS Jalow 51 eslaal aS;5ba
a P/VY 5D as amazy, Jsbosaoss VO Ll
MS Jglow e Ll b ol (resle V/AY
o a ol &S s S iy Sl els 4 el arile
o0 MS sk b oy wly ot ol i
Fooomlpl cel as,s /N e 05350 5 o)
V/¥e a4 /Y 5D s asass, Jsb suaole
Joboos 5t 55356 blin 51 Ss it il
Ol B pag Sl gme a2y L oapile bz, » MS

Bl UL.«U S s

o8l S8 o 2
S ob ol il byl bl 420 s
PR IS g ROV B0 P [V e
AV Jsaz) s slsgae 7N Jlaasl i 55 MS Jgloe
5 a3 /o0 e MS Jsloe o o g 5555k
—$s 2o /N phe o 0350 sl e
23 5 MS sl 5 2o 0,350 Jline 51y o
23 Sialer o2 e o Ll VI Sl CJM
2053 /Y iy Sz s o/ O MS Jolows ol Sl
AN | GOV VR UV S ] RV B GO VRO ST

Ao aele )l 4 Cud il oo sho

Foolas Y2 ada 012l 0Ll 5 @0 Olados ade 4 s

Ol 5 033 08 S e 2 ST A
AT sind 1 Jan O ol an 4y a5alS o351 il rjf </0
3\ eee Lo 5o Sk mle 5o dm Al sinle O
Cda e 5 S 15 4B VO Sode 4 am o bl
Ly sl PYO 5 PPY Glemse Job L3 Jols o)las
Sl s Blas 5o s w5 sl o by i8] oS
N M alyy ol 5o ol bbbl Sl
(Arnon, 1994) sl o K505 555 W 5 J sl

a b, )5 ¥ abal,

Cha=12.7 (A663) - 2.69 (A645) x V/1000W

b J:éﬁjks 0 ‘d‘:\)

Chb=22.9 (A645) - 2.69 (A663) X V/1000W

JS Jebs JS o8 bl

ChT=20.2 (A645) + 8.02 (A663) xV/1000W

Mosls g Jbji pel ol 51 ey colg o
aeglie SAS 9.1 15l 5SS L esls Jdows g4y 52
gl 53 LSD elid gyl 5l eslinad b b Sl
SRl 5 5l eslanal b sl (e 5 R S Il
%3 8 plExcel

BT FERRW- ST
O g o) Gl 4 mls el
Ol 2 90 ol Qe 515 oo 05350 MS sl
Azals s pae SNV Jlas) o 53 G54l s
22,5 /N oot 0,350 J oo b aLds Sl &S, 0ba
o (D23 V/YE) Goalsm sho,n VY il 8l el
Jsloe b Hles cpimman 0l (0250 V/-0F) ol [ls o
s Blex ae,n Wl cel wsys /0N MS
Al (Lo VVA) wale Sl 4 Cans (Ao V/NA)
5 pobe 350 aons /Y e b Sl Sles

LV A\;Lb).b g_;’)“"\)" EW-RH BV g.,\.GLMS EW-RT) ’/‘\



w5852 2 p s 053 U S s n

R eV S T | WSS S S S S
2oss /Y oy 0350 5l eslizal als cute 3G
Gl a O s sl sho,n VY 2l 5l s
055 ko 58 parde 05350 5 MS Jsle Jolis
Gl o Slsime plae oyt Ssba sl e
Y e 55356 5 ao)s /0N MS Jolou Sles o
Vo oot Ml sals Jlas b oaS sl Cawns aos

AV Jous) culs gao o

V-5

Ol o s s
e s ol GSloly 4 CL” ol
33 MS sl cadlllae 3,50 Slio o osle Kianen
Sl SOl i Sl TN Sl
S Sogo ol a4 (Y JSKE) 5 (Y 5 ) Jeas) el
Sl @l MS Jgoe ao)s o/ Jgdome 3l aslinal
Sl 50,3 N0 Gl cel las 08 sl
350 b sles ai Laie cpimed i ol



Vo2

¥ ool Y s o)l g

Ll s &r Olddss e 4,25

Ola e US/JL«

)
s )i B e GL:A
IS dbs s b Ji, XS a Jbs A8 N Sl e azan, b il Jsb Sl aass ol
<
F/20F 5k YY/VYEA sk MZARIRE = NNYYS ek /Y OF sk Q/FOYY skt \WWARTESS YYY/ o f Nk v MS J sl
F/A-£OF s AR AS/YONS 3 ZARINESS /- YE AR O/ - AN AAANE TS FAF/ONY s Y Se NPs
CIAYAVS s Y/ Yy YA/AS A s Y/AYYF /- VYT s JAYOY s /AL YY s YEV/SVAsRR % Migsse
-/+4\YY VARAE Y/vYea - /NS5O /- AYAM -/ -VAY \4/VA4F YA Uas
\W/YOVAY VAR 2 \ZART2 V/YYOY 0/+ Y0 NEFYY V/¥AAD 0/+¥\0 Ol s o de y
2255\ 50 Jlaam mhae 55 Sls gme o gtms d o a5 A0S
Slew il ok cov SBU LA Soalr 4 b Olio o el SNad i) o =Y S
v § 0 ¥ Y \ \
\ o8l Aoy =)
\ L RVAL Y axdle Job Y
\ Mo /AVY ART azaiy; Jsb -V
\ /N4 ALY —/EENFE S8l oo —F
\ e /\AO ./ ¥4 /AFYFF LRVARN Ol o Sl yime =0
\ AR /Y </AVYFE /YVE ARV Jeds IS —Fa
\ AT -/FVEE me/eNq - /OVNFE S/YANEE ARY Jeds S -Vb




...@jalﬁﬁr,:;l“a):s,;u;lw)ﬁ

R4

Sl 055 3wl Olo sas (:Kls gl p o 0350 5 MS Jslone s g shau (2808 5 dn o Y 0

iy, Jsb sl Jsb p oedar 0,3 50 MS J sl
Sl 2
(e s5l) (e sl) (o= 59 Ao 3) (o= (555 42)2)
\/Y#Cb v/#yd-f V/¥- ab aals
\/«Age-f #/YYH 7/#Y% cd </+0
Jals
\/-0¥d-f A/ - Fab #/V¥\b-d </\
V/\Ved V/V- #/#VYEd </Y
\/\4cb V/4YDe #/YYF Jals
\/ - fef V/YAEd #/0\Ef </+0
\/ < \Aef Y/V-b-d #/¥\d-f </\ o
\F Y/4Y4-a-c V/OYA </Y
\/+4Cd #/%YGh 7/¥vd-f Jals
\/+Oc-e #/0-f-h £/Y0d-f /-0
V/\ACd A/YYOA #/Yvd-f </\ 78
\/YYa #/AYe-g V/\ABc -/Y
</aff #/¥YH #/YAd-f aals
+/AVF £/YYGh O/A0F /-0
\/+¥c-e #/0YGh £/0YDe </\ 7
\/\AB V/¥-b-e #/YYDe -/
Dhie o iy s a Jbs IS mhe as)s FY Ll (b5 AS) (5t 58 sl oSS

MS Jj.\m Lo o o/ N\ )L«..: JLA.G\ WJ.)b JJ)J.LS
ol Ll el ey P 0,350 Aoy +/Y
e dosn Yool jlas 4 cuns Sl Gl Lo 8IS
J}k;ujr).u.kw o)J}va J}k?u)éjb)\ oala| ASéJ)LAJ
ol 2 e il @l Jiee sslisal 4 cs MS
25590 eolazal aJl (F 5 ¥ IK2) calbbb sa b, S
Jolows oolinal & cod 2 Gl 20 & pstde

2l ylas MS

IR T K G P L T U P P C S

» sl 1B oedle & wale pethe 3h
ol a8 Wl e 2B 5 e s Slaas o
rrJ-w 0,350 b 3 bjlas ully 4 e c‘w
b sa s S ol el Jlie 15 MS Jbos
e () Jaa) Lg Db gme w0y \ el e
/N 3 MS Jgle aoss /40 slas 3 a Ly IS sl
el olas oS5 ol el ey pnthe 05356 2o



.5y

Foolas Y2 ada 012l 0Ll 5 @0 Olados ade 4 s

I wlez

—
K

> d
.

+¥ Se 0,3 gili

[k
.
\
\
\

a0 a0 d e MsS

6\@;,,?@3&\3MJ:¢‘:,?;L“»JS}JU;MS Jsdowe Jliw 51—y ISe

- - -1 - o -~ < > - -

- s .

Gy 055 420lS ) ol OF L st pswds 8350 5 MIS Jslons Jiline 51-Y JSCs

5 A
‘_'1_\ '
LR
5 b
=
@ f.
)
o
Yo
A

o ] o 0
calb e Y Sesudsil

Slay 05 azalS a SIS Sl gme o ppeih 5,550 5 MS Jboe Jilie 51— IS



w5852 2 p s 053 U S s n \o7¥
-‘.‘J Y. fgh
24 abd | dfe
gy ElN
0 \F = d od ¢ :
g = o
g\, a e fs
A e b fee
: :: : i
* i b e
r _u ] L )
8 \
O ] "]
©esd s} Y Seeydail
Gl 055 42alE b Jis &S ol sime o seib 0,350 5 MS Jolme e j51-F I3
sl oolazel jles 5L 5,46 o Pirbalooti ef al, 2005 R

5 amady, i, GRIAL L ol LUy Gl ol o
5 Ramazan bz )8 L sel ey cLJ a3l
ol wls g abse ol Jds asls Glosan (Y01 4) ol Ses
SRR RN W R RV P WY PN &w\j S sl
ol ols e S psile WS az, gl ol
D el Slasl 5o 1) el 65 ) b ol 4,
Aisha, ) uS e seis |y oS Jsb )3l 5 s s
aiy s> MS e Jae 53l Jloas (2007
o 46 s cwlsnle BL asliab Bl 5 asy,
L 1y ol g 5 ay MS Jghome i axdl o )ls et
s ol el s b e
sxd ol sl 51 > s (Uthairatanakij, 2007)
(Sl y Gl m ol (l Bl el Simil,
9b s o 53 sl w3 slge g ax b S 2 5 By
Ol 63)'4.}\}:, Sk 5 doyd Mo enay &S
=\ 2,5 5o (Bradford, 1995) wb o il 3! aals
A opsze bty 00 S ol e Gl
Lils s olssl8 8 Ssdans olio Kl
0350 b Kamly oS il sty ams o) Sas i
L oS casls olsgnn 31 S Ol s lyime 5 68
b cale s ool s sdelown el

cloles 5l olawl &S ol plas Gadsw ol C’\"J

055 858 Sialem mI) 5s e B sad ealind
2 YY) oL\&Kas 5 Zhou &S Gidss 5o o)l slag
Kals bl gy bl Soaler 2 MS L 31 o,
bl Sos o 53 cpizen a3 215 el ol
a3 GVS Lse ikl 2 MS 53, C:Lw Coe
el s aile cdae slge (Kumar and Singh, 2005)
RO W S I PR K SRt J T P
23 Ol ol Jolbs &8 0 Kow oS S5
Limpanavech ) colays ol i s 5 J5N 50 CJM
P YEs cu ol s et al, 2008
$6 kel 31 o (YVA) o, 5 Khodakovskaya
s g @l ey O Gla (Kpaa S 50, 0ld
Kara .col o Kaiza ol bod Sidles ol
Sy S8 s p 0> (YeoF) oL 5 Demir
Sl bl sl iy &S 05 S ol F b Solsl
S onlBl cel o0 ole ol ples
Cota GRS 5l S an Goales Ce e s do
& ddsa Yl ey Salex p bt S o
oo 2alS Glayd 5y Sseosr Cund pameodslw

(Ghasemi ) <l .A,,.J&,MT Wb as, sxilasl



RS (PR R B [E RN S AEKEN O T
Sssbay aal Cansty Sles ) b s 4zl Job e
5,350 X205 /N ol ed A MS Jodoe sojs /Y Sl

aain; dob s ol oYL ol csy el p sl

A Wl sl ol S anse ol s o) s

waly oph 5 S a5 sl b ablie s ol

B4R

solasiwl 0590 pubico

— Aisha, A. H., Rizk, F. A., Shaheen, A. M. and Abdel-
Mouty, M. M., 2007. Onion plant growth, bulb yield
and its physical and chemical properties as affected
by organic and natural fertilization. Journal of
Agriculture and Biotechnology Sciences, 3(5): 380-
388.

— Arnon, D. 1., 1949. Copper enzymes in isolated
chloroplasts, polyphenoxidase in Beta vulgaris.
Journal of Plant Physiology, 24(1): 1-15.

— Ayub, M., Ibrahim, M., Noorka, I.R., Tahir, M.,
Tanveer, A. and Ullah, A., 2013. Effect of seed
priming on seed germination and seedling growth of
garden cress (Lepidium sativum L.). Journal of
Agriculture and Applied Sciences, 5(2): 1-10.

— Baskin, C. C. and Baskin, J. M., 2014. Seeds:
ecology, biogeography, and evolution of dormancy
and germination. (2% Ed.). Elsevier Academic Press
Inc, San Diego, 1600p.

— Baskin, C. C. and Stout, D., 1998. Rapid and
synchronous germination of Cicer milkvetch seed
following diurnal temperature priming. Journal of
Crop Science, 181:263-266.

— Baskin, J. M. and Baskin, C. C., 2004. A classification
system for seed dormancy. Journal of Seed Science
Research, 14: 1-16.

— Bewley, J. D., 1997. Seed germination and dormancy.
Journal of plant cell, 9:1055-1066.

— Bradford, K. J., 1995. Water relations in seed
germination. In  "Seed Development and
Germination” (J. Kigel and G. Galili, Eds.). Marcel
dekkerinc Publication, New York, pp: 355-396.

— Daneshgar, M., Erfanzadeh, R. and Qelichnia, H.,
2017. Effects of some chemical treatments to break
the seed dormancy of soil seed bank in the Plour
Rangelands. Iranian Journal of Range and Desert
Research, 24 (3): 503-512.

— Dastborhan, S. and Ghassemi-Golezani, K., 2015.
Influence of seed priming and water stress on

Foolas Y2 ada 012l 0Ll 5 @0 Olados ade 4 s

! g=e (Dastborhan & Ghassemi-Golezani, 2015)
Ll o a2l 53 50 s Sas 5l (S ol e
53 iy el Jole il o 5V Slaie 5 035y 2
2l Yo S O s sl 1 asl i Ll
¢ ol ol Az, 5 e S L 1) ass S o5 oS
ol sy el pa3le S O s (lsime il 0
Jols 5l 65,815 cunds 5 035 oS L3 Ol Cunzy
DL G ol 5 S s 2l a2 0l o
sole ) > (Yassen & Mamari, 1995) aas
T ol sk el Sl 8l L il e 5
by o oy @l bl sl S S Jsk
S el sas 28 as ¢l (Khot er al, 2017)
Eoose ol 2w 5w (el i B Lo s
osba s pale 5 o OLS s Wb s A
56 355 5 sl 1S 5 g325e ol 2 eites d
Liv et ) ol J35 IS lyims 1 s 3550 sl 550
Gyl Kaal oS s S oanlie imgs o (al, 2014
che Slge o oipl Glise ok b s L
Gaizs cpl gl b S ey I3l b s a s s, kS
G s 4 il e el 350 A6l il
Paret ) a5, ,bolas ozl Ly JS a3, s TR
Sd asle SLS 5 31 s Slesses (2,1 S (et al, 2016
Yoo\ st 5o i el panthr dlan 5l 5 e Db
oS 5w, ol N g o0 Wl s S5 sl B )
gors Cwdly IS 4 ! s 5 e Lo e b
sty BB osba oS s 1, e, kS CL“ 9 d5hse
Slag &S ama e olis Glagn cnl b aes e SRl
/Y ol 4 MS Jsloe pame— S5 do)s o/
RSV ERCRYRCIA r}:*'-kw P P PR WPt
ool e glag 055 oS s So8le= doss p e
s S o5 aanl Gbiasy sl b ol ol ol
lome Ol VL 5o el Sl cpl s
SBNL 5 Wiy e Cae ) s 55 b s a J8, S
Sy o Olazazs VG Gda s 4 ol8 as, ce e



w5852 2 p s 053 U S s n R4

— Khot, L. R., Sankaran, S., Maja, J. M., Ehsani, R. and
Schuster, E. W., 2017. Applications of
nanomaterials in agricultural production and crop

selected physiological traits of borage. Polish
Journal of Horticulture Science, 2(27): 151-159.
— Demir Kaya, M., Games, O., Atak, M., Cikili, Y. and

protection. Journal of Crop Protection, 35: 64-70.

— Kumar, A. and Singh, D. P., 2005. Use of

physiological indices as screening technique for
drought tolerance in oil seed Brassica species.
Journal of Annual Botany, 81: 413-420.

— Lee, Y.S., Kim, Y.H. and Kim, S. B., 2005. Changes

in the respiration, growth and vitamin C content of
soybean sprouts in response to chitosan of different
molecular weights. Journal of Horticulture Science,
40: 1333-1335.

— Limpanavech, P., Chaiyasuta, S., Vongpromek, R.,

Pichyangkura, R., Khunwasi, C., Chadchawan, S.,
Lotrakul, P., Bunjongrat, R., Chaidee, A. and
Bangyeekhun, T., 2008. Chitosan effects on floral
production, gene expression, and anatomical
changes in the Dendrobium orchid. Journal of
Horticulture Science, 116(1): 65-72.

— Linsmaier E. M. and Skoog, F., 1965. Organic growth

factor requirements of tobacco tissue cultures.
Journal of Plant Physiology, 18: 100-127.

— Liu, J., Li, J., Su, X. and Xia, Z., 2014. Grafting

improves  drought tolerance by regulating
antioxidant enzyme activities and stress-responsive
gene  expression in  tobacco. Journal of

Kolsarici, O., 2006. Seed treatment to overcome salt
and drough stress during germination in sunflower
(Helianthus annuus L.). Europian Journal of
Agriculture science, 24: 291-295.

— Ghasemi Pirbalooti A., Golparvar, M., Riaz Dehkordi,

B. and Navid, A., 2006. The effect of different
treatments on sleep defeat and germination
stimulation of five species of medicinal plants in
Chaharmahal and Bakhtiyari. Journal of Plant
Research, 74: 176-191.

— Ghomeshi Bozorg, P., Vahabi, M. R. and Fazilati, M.,

2012. Quality survey on gum tragacanth from
Astragalus gossypinus Fischer in west region of
Isfahan province. Iranian Journal of Medicinal and
Aromatic Plants, 27(4): 668-690.

— Guan, Y. J.,, Hu, J. Wang, X.J. and Shao, C. X., 2009.

Seed priming with chitosan improves maize
germination and seedling growth in relation to
physiological changes under low temperature stress.
Journal of Plant Research Sciences, 10: 427-433.

— Haghighi, M., Afifipour, Z. and Mozafarian, V., 2012.

The effect of N-Si on tomato seed germination under
levels. Journal of Biology and Envronmental
Science, 6(16): 78-90.

— Hassan, F., Shahram, A., Farzin, A. and Saee, J. P.,
2016. Comparative effects of nanosized and bulk
titanium dioxide concentrations on medicinal plant
salvia officinalis L. Journal of Annual Review &
Research in Biology, 3(4): 814-824

— Heydecker, W. and Coolbear, P., 1987. Seed
treatment for improved performance: Survey and
attempted prognosis. Journal of Seed Science and
Technology, 5: 353-455.

— Jaberolansar, Z., 2004. Genetic variation of Kelussia
odoratissima using chromosomal characteristics and
seed germination traits. MS.c Dissertation, Isfahan

— McDonald, M. B., 2000. Seed priming. (Eds. M. University of Technology, Iran. 340 pp.

Black and J. D. Bewley). Academic, Sheffield, — Jankju Borzelabad, M. and Tavakkoli, M., 2008.
325pp. Investigating seed germination of 10 arid-land plant

— Murashige T. and Skoog, F., 1962. A revised medium species. Iranian Journal of Range and Desert
for rapid growth and bio-assays with tobacco tissue Reseach, 15; (2): 215-226.
cultures. Journal of Plant Physiology and — Keeling, A. A., Paton, I. K. and Mullett, J. A. J,,

Environmental and Bio science, 107: 173-179.

— Lombi, E., Nowack, B., Baun, A. and McGrath, S. P.,
2017. Evidence for effects of manufactured
nanomaterials on crops is inconclusive. Proceedings
of the National Academy of Sciences of the United
States of America, 109 (49): ID E3336.

— Maguer, S. R., 1985. Seed science and technology.
International seed testing association (ISTA).

— Mandujano, M. C., Montana, C. and Rojas-Arechiga,
M., 2005. Breaking seed dormancy in Opuntia
astrera from the Chihuahuan desert. Journal of Arid
Environments, 62: 15-21.

Biochemistry -, 15:473-479.

— Nadiminti, P. P., Dong, Y. D. and Sayer, C., 2015.

Nanostructured liquid crystalline particles as an
alternative delivery vehicle for plant agrochemicals.
ACS Journal of Applied Materials and Interfaces,
5(5): 1818-1826.

— Najafi, M., Bannyan, M., Tabrizi, L. and Rastgoo, R.,

2006. Seed germination and dormancy breaking

1994. Germination and growth of plants in media
containing unstable refuse-derived compost. Journal
of Soil Biology and Biochemistry, 26(6): 767-772.

— Khodakovskaya, M. V., DeSilva, K., Biris, A.S,,

Dervishi, E. and Villagarcia, H., 2018. Carbon
nanotubes induce growth enhancement of tobacco
cells. Journal of American Chemical Society Nano,
6 (3): 2128-2135.



\R¥4Y% fA)\A&Y?Al?Q\Ji\Q\{\ﬁjc';fQ\ESE;J&kAUL}

different treatments on seed dormancy breaking and techniques for (Ferula gammusa) and (Teucrium
germination stimulation of Ammodendron persicum. polium). Journal of Arid Environmental, 64: 542-
Iranian Journal of Range and Desert Reseach, 17 (3): 547.

466-475. — Nasiri, M., 1994. Investigation of factors affecting

— Uthairatanakij, A., Teixeira daSilva, J. and Obsuwan, sleep, germination and development of seeds,
K., 2007. Chitosan for Improving Orchid Production research organization. Journal of Agricuture Extent
and Quality. Journal of Biotechnology, 1(1): 1-5. and Organism, 1: 24-38.

— Wang, Y. R., Hanson, J. and Mariam, Y. W., 2007. — Paret, M. L., Vallad, G.E., Averett, D.R., Jones, J.B.
Effect of sulfuric acid pretreatment on breaking hard and Olson, S. M., 2016. Photocatalysis: effect of
seed dormancy in diverse accessions of five wild lightactivated nanoscale formulations of TiO2 on
Vigna species. Journal of Seed Science and Xanthomonas perforans and control of bacterial spot
Technology, 35: 550-559. of tomato. Journal of Phytopathology, 103 (3): 228—

— Wanichpongpan,  P.,  Suriyachan, K. and 236.

Chandrkrachang, S., 2001. Effect of chitosan on the — Qasim, M., Ashraf, M. M., Jamil, Y. S. U. and
growth of Gerbera flower plant (Gerbera jamesonii). Rehmanand Rha, E. S., 2003. Water relations and
Chitin and chitosan: Journal of Chitin and Chitosan gas exchange properties in some elite canola
in Life Science, 198-211. (Brassica napus L.) lines under salt stress. Journal of

— Wei, S., Zang, X.M., Xue, J.P. and Xiang, G., 2007. Annual Applied of Bioscience, 142(3): 307-316.
Effect of chitosan on seeds germination and seedling — Ramazan, A., Hafiz, I. A., Ahmad, T. and Abbasi, N.
physiological property of wheat. Periodicals. Journal A., 2010. Effect of priming whit potassium nitrate
of Seed Biology, 24(2):78-83. and Dehusking on seed germination of Gladiolus

— Yassen, B. T. and Mamari, A. L., 1995. Further (Gladiolus alatus). Journal of Environmental
evaluation of the resistance of black barley to water science, 42(1): 247-256.
stress. Journal of Agriculture Science, 174: 19-24. — Tavili, A., Abbasi Khalaki, M. and Moameri, M.,

—Zhou, Y. G, Yang, Y. D, Qi, Y. G., Zhang, Z, 2012. Effect of different methods of breaking
Wang, M. and Hu, X. J., 2002. Effects of chitosan dormancy on seed germination and some trait of
on some physiological activity in germinating seed Astragalus tribuloides. Journal of Seed Science and
of peanut. Journal of Plant Science, 31:22-25. Technology, 1(1): 64-72.

— Tavili, A., Zare, S. and Yari, R., 2010. Effect of



Iranian Journal of Range and Desert Research, Vol. 26 No. (4) 1068

The effect of selenium nanoparticles (Se NPs), on germination and some
morphophysiological characteristics of (Astragalus gossypinus Fisher.)
in MS culture medium

R. Dehghani Bidgoli'”

1*-Corresponding author, Assistant Professor, Department of Range and Watershed Management, Faculty of Natural Resources and
Earth Sciences, University of Kashan, Iran, Email: dehghanir@kashanu.ac.ir

Received:02/16/2019 Accepted:08/24/2019

Abstract

To investigate the effect of seeds priming of Astragalus gossypinus Fisher. with MS and
selenium nanoparticles (SeNPs) solution in early stages of germination, a factorial experiment
was conducted in a completely randomized design (CRD) with four replications in the
Laboratory of Production and Duplication Center of Municipality of Kashan, in 2017.
Experimental treatments consisted of priming with MS solution at 4 levels (0 as control, 0.01,
0.05 and 0.1 % w/v), and SeNPs in 4 levels (0 as control, 0.05, 0.1 and 0.2 %w/v) for 2 hours at
25 © C. The results of the experiments indicated that MS, SeNPs solution and interaction of
treatments were significant at the 1 % level on all studied traits, including of germination
percentage, radicle length, plumule length, germination coefficient, relative water content
(RWCQ), chlorophyll a, b and total chlorophyll content. The highest germination percentage, the
content of chlorophyll a and b, and plumule length were obtained in application of combined
MS solution 0.01% w/v with 0.2% w/v of SeNPs. On the other hand, application of these
treatments alone had positive and significant effects on the studied traits. The use of priming
methods, such as used methods in this research, and its effects on Astragalus gossypinus are
innovations of this research.

Keywords: Chlorophyll, Astragalus, priming, RWC, seed dormancy.
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