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ABSTRACT

The livestock grazing can directly or indirectly affect
the structure and dynamics of the rangeland plants’
seeds, which can be studied by livestock grazing
management. For the mean comparison of seed ger-
mination percentage, rate and time of four rangeland
species under exclosure and non-exclosure conditions
in rangelands, after collecting baseline information
and field visits of four areas, respectively, 11-year
exclosure area, 8-year exclosure area, an area with
mean grazing intensity and an area with high grazing
intensity were selected for sampling. After determin-
ing each area stand, the rangeland plants’ seeds of
Stipa barbata, Salvia officinalis, Poa bulbosa and
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Hordeum murinum were randomly collected, then
the seeds of each species’ were combined and the
mean number of each species seeds, seed germination
percentage, time and rate of each species were studied
in vitro. Data analysis was performed using software
SPSS 24.0. The results showed that the mean seed
germination percentage, rate and time were different
in different areas.
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INTRODUCTION

The rangelands cover about 41% of the world’s
lands and most of urban and rural populations of the
rangelands depend on the stability and improvement
of these ecosystems accounted for nearly 2 million
persons in the world. The rangelands’ destruction
can cause economic and social problems associated
with it and environmental consequences. Reducing
the biomass of the Earth’s surface when destructing
the rangelands affects the properties of the seeds by
the return of nutrients to the soil and plant biomass.

In appropriate exploitation reduces vegetative
capacity and regeneration and causes non-estab-
lishment of seedlings of valuable rangeland species
(Moghadam 2000). Over time, following an increase
in population and the increasing need for meat and
dairy products to meet food needs, the human inter-
vention has gradually increased in the rangelands and



has had more or less positive and negative effects and
in areas where there is an unreasonable intervention it
has caused livestock and rangelands’ imbalance that
the damage to vegetation is one of its complications
(Ghaemi et al. 2012). The rangelands can be called
ecosystems. Given that the rangeland ecosystem is
composed of biotic and abiotic components and there
is a complex relationship between them, creating a
change in a component may have a negative or posi-
tive effect on other components. One of the properties
of rangeland ecosystems is that vegetation changes in
response to changes in environmental conditions and
livestock grazing pressure. One of the most useful and
indicative components that can alter and interpret the
short-term and long-term effects of livestock grazing
in rangelands is exclosure (Moradi and Mofidi 2012).

Since the factors affecting the vegetation of
the different areas are not the same, as well as the
continuous awareness of the process and status is
necessary for planning and proper management of
the exploitation, so recognition of the relationship
between these factors and the distribution of the
plants in the rangeland ecosystems will help us apply
these findings to the management, modification and
development of rangeland ecosystems (Zamora et al.
2007). The human intervention in natural ecosystems
in the last century has caused disruption and changes
in their structure and function (Harris and Diggelen
2006). Since the rangelands are dynamic ecosystems
and undergo changes following environmental distur-
bance, their sustainable exploitation will be possible
only when these changes are known (Holechek et al.
2003). Preventing further destruction of these natural
ecosystems and regeneration of destructed rangelands
is an important part of the activities of rangeland
managers. This is done with performing vegetation
regeneration operations by combining biological and-
mechanical methods. In this regard, regeneration is
one of the methods currently being used in rangelands
and watersheds to protect water, soil and vegetation
that exclosure is one of the most commonly used
methods of doing so Mesdaghi (2007), Moghadam
(2000). Exclosure is the easiest and least costly meth-
od of rangelands’ regeneration, which increases the
natural vegetation (Moghadam 2000). In other words,
exclosure provides conditions for natural regeneration
of the rangeland by creating opportunities for the
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plant species’ seeding (Azarnivand and Zare Chahuki
2008). Such intervention in rangeland ecosystems
can have effects on different components of the eco-
system. Evaluating such changes in the components
of the regenerating ecosystem can show the success
rate or positive effects of regeneration operations
and the operational difficulties and efficiency of the
treatments used (Jangjo 2009).

Shahbazi etal. (2016) when evaluating germina-
tion traits of Hedysarum crinifrum Boiss at periodic
temperature and under drought stress concluded that,
with increasing temperature and drought, the percent-
age of germination of this species reduced. Ganjali
et al. (2017) by examining the effect of drought and
salinity on germination of Alyssum homalocarpum
concluded that different treatments of drought and
salinity stress had a significant effect on seed ger-
mination properties (p<0.05). The mean comparison
of data showed that germination percentage and
germination rate reduced with increasing salinity and
drought level. Shamsaei et al. (2016) by examining
the effect of drought stress on the native plant and
some germination indicators of Satureja hortensisl
produced seeds concluded that drought stress applied
on the native plant was significant on the germination
rate at 1% level and germination percentage at 5%
level. Jafarian and Ahmadi (2015) by examining the
germination of two rangeland species of Helichrysum
globiferum, Helichrysum aucheriunder drought stress
concluded that due to drought stress, germination per-
centage and rate reduced significantly. Shamsi et al.
(2015) by examining the effect of different treatments
on breaking seed dormancy and stimulation of seed
germination of Atriplex leacoclade Boiss concluded
that the highest germination percentage (73.4%), seed
germination rate (1.35) and brown seed (35.1%) for
brown seeds and the highest germination percentage
was 63.3%, germination rate (0.74) of black seeds’
were obtained from seeds double scratch treatment
by sandpaper.

Akhavan et al. (2013) by examining the effect
of drought stress on germination and growth in-
dicators of the rangeland plant genotype seedling
of Agropyron trichophorum concluded that with
increasing drought stress, germination percentage
and rate factors reduced significantly. Akhavan et
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al. (2013) by examining the effects of drought stress
on germination indicators of four rangeland species’
genotypes of Bromus tomentellus concluded that with
increasing drought stress, seed germination rate and
percentage reduced significantly. Khoshkholghsima
et al. (2013) by examining the effect of salinity on
barley germination and tolerance threshold that the
percentage of germination in all samples reduced
significantly with the increasing sodium chloride
concentration (p<0.05). Tabatabai et al. (2013) by
evaluating salinity tolerance of barley cultivars under
laboratory and field conditions concluded that with
increasing salinity, germination percentage reduced
due to salinity stress. Amiri et al. (2012) by exam-
ining and comparing the effect of NaCl salt Na,SO,
on early stages of germination and early growth of
Alhagi persarum and Salicornia herbacea, conclud-
ed that a significant difference was found between
different salinity concentrations in both species.
Soltanipour et al. (2011) by examining the effect
of pre-emergence treatments on seed germination
traits of Zygophyllum atriplicoides concluded that
pre-emergence treatments had a significant effect on
germination percentage and rate, so that potassium
nitrate treatment had the highest percentage and rate
of germination.

Rasouli et al. (2011) by examining the effect of
two salts of NaCl and Na SO, at the stages of ger-
mination and early growth of Seidlitzia rosmarinus
concluded that increasing salinity in both salts caused
a significant reduction in these traits. Khajeh et al.
(2011) by examining germination and dormancy of
several rangeland species of legumes and cereals in
the rangelands of North Khorasan Province concluded
that in non-treated case (distilled water) germination
of all species of legumes was less than 5%, while
desired germination was observed for cereals’ seeds
germination which on average was 66.77%. Mosleh
etal. (2010) by examining the effect of salinity stress
on germination of seed in three species of Salsola
concluded that increasing the concentration of both
salts (NaCl + Na,SO,, NaCl) reduced germination
percentage and rate of seeds in all three species. Sa-
faian and Azarinvand (2010) by examining the effect
of some treatments on breaking seed dormancy and
improvement of germination of Prangos ferulacea
seed concluded that lighting, cooling and tempera-

ture of 10°C in comparison with other treatments
had a significant effect on breaking seed dormancy
of Prangos ferulacea. Ghasemi et al. (2008) by
examining increased seed germination of Porema
ammoniacum concluded that the best temperature for
seed germination of Porema ammoniacum was 3°C
and the higher the temperature, the less germination
percentage, reaching 0 at 15°C.

Sabzi et al. (2014) by examining the effect of
different levels of salinity on seed germination and
retrieval of three rangeland species of Kochia pros-
trata, Eurotia ceratoides, Salsola rigido in Markazi
Province concluded that a significant difference was
found between the control treatment (0 mili Molar of
chloride sodium salt) and other treatments (different
concentrations of salinity). Kamonporn et al. (2018)
by comparing the effects of reactive species on seed
germination, growth and metabolism of vegetables
concluded that RONS affected seed germination,
growth, development and metabolism differently.
Linjun et al. (2017) by examining the ecological
role of seed germination of grass species conclud-
ed that germination percentage had a significant
difference in the increase of at least one percent in
production. Stefania et al. (2017) by examining the
effect of environmental factors on seed germination
of Vaccinium myrtillusl concluded that temperature
had the greatest effect on seed germination. Ruiting
et al. (2017) by examining the effects of temperatur
and salinity on seed germination of Ruppia sinensis
concluded that temperature is an important factor in
seed germination.

In general we can say that percentage, rate and
time of emergence of seedlings are important factors
affecting the plant yield. Regarding the necessity of
conducting this study, it should be said that the fact
of the effect of exclosure management method (in
order to increase awareness and extent of participa-
tion in the implementation of the relevant projects)
and grazing on the percentage, rate and time of seed
germination despite the wide range of rangeland few
studies have been conducted in this regard and studies
conducted on seed rate and germination percentage
can be considered as one of the best ways of range-
lands’ desired development. Using seeds with higher
germination percentage as well as quick germination



and establishment is desired in the development
of the plant. Therefore, conducting this research is
necessary. Also, in recent years several studies have
been conducted on seed germination of the rangeland
plants. These studies are mostly laboratory -related
and affected by various treatments such as salinity,
drought, fire. However, the present study examined
different conditions of mean seed germination rate
and percentage with different livestock grazing in-
tensities and in the absence of livestock grazing on
the rangeland species of different exclosure years.

MATERIALS AND METHODS
Study area

The studied area is one of the central rangelands of
Iran with a cold dry climate using Amberger method
with geographical coordinates between longitude of
0.4 to 30 and 50 to 59.7, 44 and 50 and latitude of
29.2,37 and 33 to 47.7, 49 and 33.

Identification of the study area

First, we collected basic statistics and information
including meteorology, topography (slope mapping)
and pedology information of the area. Then, with
regard to the records and documents related to the
implementation of the managerial exclosure plan, we
determined exclosure areas since 2005 with an area
of about 300 hectares, since 2008 with an area of ap-
proximately 365 hectares, an area with mean grazing
intensity of 200 an area with high grazing intensity
of 730 hectares and their ranges were landed on the
map. Then, in each area, homogeneous stands were
determined that represent each area for sampling and
these stands were identified for sampling.

Measuring the percentage and rate
of seed germination

In order to study the effect of grazing management
on the seed germination, from each stand, 10 bases
were selected to represent other bases in the area.
Then,the seeds of these bases were collected and after
natural drying (4 days in front of the sun ) the seeds’
wings were removed to the required amount by hand
and then the treatment of 24 h under running cold
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water and 48 h in shade was applied (Mohebbi et al.
2012). After applying the treatment, Petri dishes with
dimensions of 9 x10 cm were placed in an autoclave
in order to prevent infection. Before starting the
experiment, the fungicide was applied to the seeds
and the seeds were washed 2-3 times with distilled
water. Then, the seeds were placed on drying paper at
20°C in Petri dish and between two filter paper. The
germinated seeds were counted every day after the
start of the experiment. The mean seed germination
time, rate and percentage of seed germination were
calculated by the following formula (Jefferson and
Penachchio 2003) :

FGP =} (number of seeds germinated until day I x 100)/Total
number of seeds.

FGP : The final germination percentage.

1: The number of days after the start of the test.

GR =} (number of seeds germinated until day I x 100)/1.

GR : Germination rate.

The percentage of seed germination was also cal-
culated for each of study areas and each Petri dish was
calculated using the formula of the number of germi-
nated seeds in each Petri dish divided by the number
of total Petri dishes in each area and the mean seed
germination percentage for each area was calculated
using the formula of the sum of the number of Petri
dishes in each area divided by the number of total
petri dishes in each area and recorded in the Table.

Data analysis

Before data analysis, first, normality should be con-
sidered. For this purpose, several methods have been
proposed, one of which is Kolmogorov-Smirnov test.
Using this test, the data normality were controlled.
Then, statistical analysis was performed and analysis
of variance was used given that the study groups
were more than two groups. Since Duncan test and
some other tests compared the mean of all treatments
as pairs, hence after measuring the significance of
variance analysis test, using Duncan test, the means
were compared with each other to obtain the differ-
ence between different treatments (Basiri and Iravani
2009). Software SPSS was used to analyze the data.

RESULTS

The results of analysis of variance of seed germination
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Fig. 1. Mean comparison of seed germination percentage in studied areas.

percentage of plant species showed that livestock
grazing had no significant effect on seed germination
percentage of Salvia officinalis and Poa bulbosa.
However, livestock grazing on seed germination
percentage of Hordeum murinum and Stipa barbata
showed a significant difference a 1% level.

Different livestock grazing intensities had a dif-
ferent effect on seed germination percentage of the
plant species of the area. So that livestock grazing in-
creased the percentage of seed germination of Salvia
officinalis and the percentage of seed germination of

other plant species reduced due to livestock grazing.
Also the rangeland exclosure increases seed germi-
nation percentage of other plant species. The highest
percentage of seed germination among the key species
of the area is related to Hordeum murinum, with the
highest level in 11-year exclosure area (Fig.1).

The results of analysis of variance of germination
rate of seeds showed that among the plant species of
the study area, grazing of livestock had a significant
effect on germination rate of Stipa barbata at 1%
level, but the rate of germination of other species
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Fig. 2. Mean comparison of seed germination (number per day) in studied areas.



due to grazing of livestock showed no significant
difference. According to (Fig. 2), livestock grazing
intensity had a different effect on the germination
rate of different species. So that livestock grazing on
Poa bulbosa germination rate is not significant, but
livestock grazing reduced the rate of seed germination
of Stipa barbata. The highest rate of seed germination
(number per day) among the plant species studied is
related to Stipa barbata.

DISCUSSION

The results showed that plant species have different
responses to livestock grazing. Tagipoor et al. (2014)
examined the effect of fire (dark red) products on
seed germination of the three predominant species
in semi-steppe rangelands of the Central Zagros
and concluded that these three species had differ-
ent responses to fire products. Mohebbi (2012) the
effect of exclosure and grazing conditions on the
mean percentage, rate and time of seed germination
of Atriplex canescens and concluded that the mean
percentage, time and rate of seed germination was not
significantly different in both sites. In other words, the
seeds in exclosure and non-exclosure sites in terms
of this feature were similar.

The results showed that seed germination rate
and percentage of rangeland species did not follow
one another, so that increasing the rate of germi-
nation would increase or reduce the percentage of
germination of plant species, perhaps the reason is
different resistance of plants to grazing. Sabzi and
Naseri (2012) compared the percentage and rate
of germination in halophyte Salsola orientalis and
glycophyte Alyssum sibiricum and concluded that
germination percentage and rate at 5% probability
level were not significantly different.

The results showed that the mean rate and
percentage of germination of plant species of Poa
bulbosa and Salvia officinalis were not significantly
different due to livestock grazing, which can be at-
tributed to the resistance of these plants to livestock
grazing. However, the percentage of germination
showed a significant difference. Tavili et al. (2009)
examined the inhibiting effect of Artemisia sieberi
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on the germination properties of Salsole rigida and
concluded that a significant difference was found be-
tween the studied treatments in terms of germination
percentage at 1% probability level and germination
rate at 5% level. Mohebbi (2012) examined the effect
of exclosure and grazing conditions on the mean per-
centage, rate and time of seed germination of Atriplex
canescens and concluded that the mean percentage,
rate and time of seed germination in both sites showed
no significant difference. In other words, seeds in
exclosure were the samesites in terms of these traits.
Akhavan etal. (2013). In a study on Bromus tectorum
concluded that seeds of Bromus tectorum have high
adaptation to environmental conditions and high ad-
aptation of this species made it an invasive plant and
in each area can make ecotypes that are compatible
with environmental conditions.

According to the results, livestock grazing af-
fected germination percentage of plant species more
than germination rate. In this regard, Gholami et al.
(2014) by examining the effect of salinity and drought
on germination traits of Secale montanum at early
growth stages concluded that salinity and drought
treatment had a significant effect on seed germina-
tion percentage and rate. In general, with increasing
salinity and drought stress, germination percentage
and rate reduced. Bianca et al. (2017) by examining
the effect of priming on germination of Ziziphora
seed concluded that priming does not increase the
germination percentage of this species but reduces
the germination time. The results showed that habitat
conditions (exclosure and grazing) affected germina-
tion rate and percentage of some plant species and the
rangeland exclosure increased the percentage and rate
of germination of Stipa barbata, which can be due to
the suitable conditions of habitat for this species, low
grazing intensity and pressure of this plant, increased
seed nutrient and vigor. In this regard, Jangjo and
Tavakoli (2008) stated that a logical relationship was
found between the successful germination treatment
and studied habitat conditions. In this regard, several
studies have also been conducted (the effects of sa-
linity, potassium nitrate, gibberellic acid hormones,
propylene glycol, sulfuric acid, soaking in water,
placement in wet sand, low temperature (cooling) and
high temperature (heating) on rangeland seed germi-
nation. However, it is predicted that a combination of
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different levels of these treatments will increase the
germination percentage of these plants.
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