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Abstract. Evaluation of range conditions and plant diversity circumstances can help to
rangeland managers who establish their managerial approaches on the basis of ecological
capabilities of rangeland ecosystems. Hence, surveying of rangelands was done in four
sites of northern Alborz Mt. including western Alborz (Masooleh site), west to middle
Alborz (Javaherdeh site), central area (Polour site), and eastern region (Ramian site). A 64
grid (1 m?) was laid down in stand area of each site and range condition was assessed by
Daubenmire Method. Alpha, Beta, and Gama diversities, and plant richness and evenness
were calculated in each grid using PAST v.2.03 software. Relationships between range
condition and biotic and abiotic factors were done using stepwise regression method.
Results showed that Ramian site had the most Beta and Gama diversities and the
Javaherdeh and Masooleh sites had the most Alpha diversity as well. The Polour site had
the least diversities indices because of overgrazing and poor rangeland condition. It
however had high level of the plant evenness. Range conditions, soil conservation, and
litter rate were the highest grades in the Ramian site than the others. Regarding the results,
therefore, the rangers can be capable to balance the rangeland ecological conditions using
desirable grazing capacity and pressure.

Key words: Range condition, Biodiversity, Masooleh, Javaherdeh, Polour, Ramian,
Northern Alborz
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Introduction

Direct and indirect anthropogenic
activities on rangeland ecosystems are
caused to disturb the ecologica |
equilibrium of ranges (Nabte et al.,
2013), so that these disturbances can
recline the ecological services of range
ecosystems (Alkemade et al., 2013).
Decreasing of forage production,
deforming of indigenous plants, changing
of birds, reptilia, wildlife habitats, and
increasing of sediments are some of
ecological  services in  rangeland
ecosystems (Bhattarai, 2012). Grazing
and overgrazing, as indirect activities,
can be caused to change the plant
communities, declining of plant vigour,
frequency, and composition, invading of
invaders species, decreases the litter,
descend the soil fertility, depression of
soil humidity, and soil degradations
(Kauffman & Krueger, 1984; Kgosikoma
et al., 2013; Davies et al., 2014). As a
result, human activities and livestock
grazing can change the biodiversity
stability and descend the range
succession to simple ecosystem where is
vulnerable system (Ricciardi et al., 2013;
Deng et al, 2014). Consequently,
retaining of biodiversity, as of key
objectives in ecology and vegetation
management (Tilman et al., 2006),
ecosystem (Magurran, 2004), ecosystem
health (Henderson & Davis, 2014), and
ecosystem productivity (Noor Alhamad,
2006) are reasonable. Biodiversity
management in the rangeland ecosystem
means considering all ecosystemic
services and species-rich ecosystems are
more stable (De Keersmaecker et al.,
2014). Traditional utilisation approaches
of rangeland ecosystems have
increasingly lessened the biodiversity
scale (Mulk Khan et al., 2014) while
trend of sustainable management must
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increase plant diversity and richness as
well as wise utilisation of rangeland
ecosystems (Gough & Marrs, 1990).
Although upland livestock farming is an
integral part of the culture and history of
many pastoral areas worldwide (Pollock
et al., 2013), mountain ecosystems are
hot spots for plant conservation efforts
because they hold a high overall plant
diversity as communities replace each
other along altitudinal and climatic
gradients, including a high proportion of
endemic species (Mulk Khan et al.,
2014). The highly accelerated rate of
anthropogenic modification of natural
systems (Dong et al., 2012) built up very
important the ecosystem ecology in the
21% century (Kideghesho et al., 2013).
According to the condition of the
rangelands which Trollope et al. (1990)
defined; the state of health of the
rangeland in terms of its ecological
status, resistance to soil erosion and
potential for producing forage for
sustained optimum livestock production
must be investigated (Ash et al., 2011).
Furthermore, rangeland condition is a
function of all plant forms (trees, grasses
and shrubs) that occur in it (Addison et
al., 2013). Since animal production is
directly related to rangeland condition,
rangeland degradation will result in a
lower income (Danckwerts & Tainton,
1996). Grazing intensity can have
varying influences on plant diversity,
diversity peaks under moderate grazing
(Trollope et al., 2014). Plant diversity can
be defined based on the number of
species (i.e., richness; Brocque &
Buckney, 2003), relative abundance of
species (i.e., evenness; Gosselin, 2006),
and/or an index that considers both of
these measures, which is called SHE
index (Buzas & Hayek, 1998) and is
established based upon Information



Theory (Mana, 2005) so that it can
provide the spatial and time changes of
species (Horton and Murray, 2006). Plant
diversity is important in promoting
community productivity and stability
(Tilman et al.,, 2006), and also has
intrinsic conservation value (Symstad and
Jonas, 2011). The a, B and y diversity
(Wang & Loreau, 2014) are the elements
to evaluate the given diversity, as well.
Alborz mountain is a place where has
gathered many domestic stocks and
wildlife which effect the place and
change its vegetation condition and trend.
Study the grazing areas and comparing of
range condition in separate areas of this
land can draw feature of upland
rangelands of northern Alborz so that it
makes judgement around the managerial
approaches in the rangeland ecosystem
regarding in each area. The aim of this
research was to survey of range condition
and biodiversity in four sites of northern
Alborz rangelands, Iran.

Table 1. Some features of four sites of study areas
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Materials and Methods

Sites

Studied area are located on Alborz
Mountain (AM) where is stretched out on
west to east aspect. Four case study sites
were chosen such as Masooleh (west of
AM), Javaherdeh (west to middle of
AM), Polour (central of AM), and
Ramian (east of AM) (Fig. 1).
Climatologically, this zone is influenced
by Mediterranean humid climate so that
its effects reduce from west to east (Table
1 is also given some other features of the
sits). The most herds of the area are goats
and sheep which yearly graze summer
periods. Vegetation features of the area
are grassland which is mixed to cushion
shrubs such as Thymus kotschyanus
Boiss. & Hohen, Astragalus  spp.,
Onobrychis  cornuta  (L.)  Desv.
Acantholimon sp. The grasses are also
Festuca ovina L., Agropyron sp., Dactylis
glomerata L., Bromus tomentellus Boiss.
In debris area, Juniperus excelsa M.B.
flaunts oneself.

Soil Texture

Site name Altitude (m)  Latitude Rain (m)
37°06'57" N

Masooleh 2516 601
36°50'447 N

Javaherdeh 2450 650
36°27'063E
35°5126'N 93

Polour 2542 e
52°03'36"E Mirhadji, 2006)
36°49'34" N

Ramian 2368 450

48°57'53"E (Ebadifar, 2011) loam

(Jouri, 2010)

(Akbarzadeh and

55°14'46" E (Savadkoohi, 2013) marn

Clay-sandy- Shemshak
(Jouri et al., 2013)

Loamy-clay-  Elika
sandy (Hosseini, 1994)

Shemshak, Delichay, Lar, and

Clay-sandy ;1 oo (Sacidi, 1980)

Sandy-clay- Shemshak
(Hafezi Moghaddas et al., 2010)

Fig. 1. Positions of studied area in the Alborz Mt.
such as (1) Masooleh, (2) Javaherdeh, (3) Polour,
and (4) Ramian sites

Research methods

In order to judge the quality of
rangelands in the Alborz Mountains, four
case study sites were picked out and in
each site, stand area was specified. In the
stand area, a 64 grid framework, which is
proposed by Adler et al. (2011), was laid
down (Fig. 2). This framework is suitable
to come by the Alpha, Beta, and Gama
diversities. Moreover, it is contained 64
one square meter quadrate to investigate
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the range condition. In each cell (1 m?),
the number of species, and number of
individual species were measured to
achieve the diversities indices and then
they calculated by formula (Table 2)
(Edjtehadi et al., 2009). The range
condition in each cell was also
determined using Daubenmire method
(1959) as is known as six factors method
which is modified by Mesdaghi (2003).
The rangeland trend was also determined
by Trend Balance Method (Mesdaghi,

2003).
SHE analysis examines the
relationships  between S (species

Table 2. Formula of different biodiversity indices

C D E F G H
1
richness), )
H 3
(informat 4
ion—the 8m
Shannon 6
diversity 7
index) and s
E
1m
(evenness
as measured using the Shannon
evenness index) in the samples

(Magurran, 1988).

Fig. 2. Grid framework to obtain the diversity
indices

Index Formula Source
Alpha diversity H' = —i PLnP,* Shannon (1948)
i=1
N S .
Beta diversity B,=—-1 Whittaker (1972)
o
Gama diversity A=o+f Whittaker (1972)
Margalef ind R, = Krebs (1989
rgalef inde = e
argalef index 1 Ln(N) rebs ( )

s= the number of species, pw= the symbol of Beta diversity, a= the average species in each sample and Alpha diversity
Pi= the proportion of abundances from each species, Ln= natural logarithm, A = the symbol of Gama diversity

N= the total species in the area, Ri= the Margalef index

Statistical analysis

Collected data was prepared in Excel
2010. Comparing of recorded data for
four sites was done by ANOVA method
and means comparisons were made using
Duncan analysis (P<0.01). In order to
calculate the biodiversity indices; PAST
v.2.03 software (Hammer et al., 2001)
was employed. In each area, the
relationships between range condition
and biotic and abiotic factors was
analysed by step wise regression method
using Systat v.13 software (Systat
Software Inc., 2013) except Polour site,
which was used Enter method because
the elements of site were not robustly
correlated to the range condition scores.

Results

Range condition analysis

On the basis of data analysis, the best
range condition refers to Ramian site

with 88.87 score and the worst condition
also refers to Polour site (Fig. 3). The
range trend in Ramian and Javaherdeh
were constant and the other sites were
regressive. The range condition of the
sites showed that all of them separately
produced different groups so that the
Ramian and Polour had the highest and
the lowest range condition, respectively.
The Javaherdeh site ranked second after
the Ramian site, as well.
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Fig. 3. Comparing of range condition in four sites

Regression  analysis  of  variance
(ANOVA) results showed that the
relationships between the range condition
and independent variables in each site
were significant (Table 3). The stepwise
regression was performed separately in
four sites so that it was one step in
Masooleh site, 2, 5, and 4 steps in the
Javaherdeh, Polour, and Ramian sites,
respectively. On the basis of the stepwise
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and perennial forb, annual grass,
perennial grass, and annual forb (60.6%)
in the Ramian site were the most
attractive elements which have correlated
to the range condition (Table 4). Soil
conservation and basal area factors
(82.3%) in the Javaherdeh site and shrub,
perennial grasses and forbs, soil
conservation, and annual forbs (99.2%) in
the Polour site were correlated to the
rangeland condition. According
regression equations, all sites were
reliable except Polour site where the
range condition has the least position so
that all factors, including shrub, perennial
forbs and grasses, annual forbs, and soil
conservation (litter + stone + basal area
percentages) factors should stay in the
equation and still the condition score is
less than real position (Table 4). On the
other hand, all mentioned factors could
help the area to keep the poor condition
and increase of them is caused to increase
the range condition.

regression analysis in each site, soil
conservation (38.5%) in the Masooleh,

Table 3. ANOVA analysis in four sites of the study area

Site V.R” S.8™ ar MS™" F Sig.

Regression 116.803 1 116.803 10.772 0.0002
Masooleh Residual 672.305 62 10.844

Total 789.108 63

Regression 1219.372 2 609.686 62.943 0.000
Javaherdeh Residual 581.182 61 9.686

Total 1800.554 63

Regression 1181.135 5 2376.227 737.506 0.000
Polour Residual 186.875 58 3.222

Total 12068.01 63

Regression 1588.509 4 463.127 8.462 0.000
Ramian Residual 2768.992 59 46.932

Total 4357.501 63

*Variation Reference, ** Sum of Square, *** degree of freedom, **** Mean of Square

Table 4. Step wise regression analysis between range condition as dependent variable and biotic and abiotic
factors as independent variables for each site

Site R R? Final Regression Equation

Masooleh 0.385 0.15 Y=49.87 +0.17 Soil conservation
Javaherdeh 0.823 0.68 Y=48.05+ 0.36 Soil conservation + 2.22 Basal area

Polour 0.992 0.98 Y=-540 + 0.48 Shrub + 0.37Perennial grass + 0.34 Perennial forb + 0.13 Soil
conservation + 0.28 Annual forb
Ramian 0.606 0.36 Y=71.21 + 0.082 Perennial forbs + 0.128Annual Grass + 0.074Perennial Grass +

0.089Annual Forbs

richness (S) and Shannon index (H) have
same increasingly line gradient while the
evenness index (E) line reversely has

SHE analysis
The SHE analysis of four sites showed
that the diversity indices including the



downward line gradient (Fig. 4). This
figures precisely showed that with
increasing of the sample number, the
richness and diversity will rise to
maximum rate (Table 5) and if it happen,
the evenness of species will descend into
less, as well. More focus on Table 6
showed that maximum richness and
diversity in short distance will happen in
the Ramian site and then the Javaherdeh
site where already had the most richness
and diversity and will arrive the highest
level in 2 distance difference. On the
other hand, this site had quite stable

Table 5. Detail of the SHE analysis figures to four sites
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situation of range condition than the
others. The worst place is for the Polour
site where the less diversity and richness
has yet and after long distance (3), it will
reach to a semi-desirable state. On the
other hand, this site to turn up to
desirable position needs a blue moon
period. Its pose will alternatively change
along the time to reach well condition
(Fig. 4) and the evenness line also proves
this matter as it is the least amount (-0.9)
and it showed that individual species are
more in the Polour site than the others.

. Start Point in Vertical Line Max of Indices Dlstar!ce betyveen M".] to Max D_|stance
Site in Horizontal Line Difference
H LnS LnE H LnS Min Max Max-Min
Masooleh 2.0 25 -0.5 2.3 3.0 4.0 6.5 25
Javaherdeh 2.3 2.9 -0.5 2.5 34 5.6 7.6 2.0
Polour 1.1 1.9 -0.9 2.2 2.7 4.0 7.0 3.0
Ramian 2.2 2.6 -0.5 25 3.0 45 6.0 15
—Ln §
4. 4.0 e==LnE

Diversity

5Ll 54 5‘.7 6.0 63 6.6 ﬁ.DI QZ 75 18 81 Sl.l 8.7 9‘.0
n?

Masooleh

— H

08 .—.\'M .8

-0

e

s6 60 64 68 72 76 80 84 88 92
InN

Javaherdeh



—

Diversity

42 45 48 S1 54 57 60 63 66 69 712 15
InN
Polour

Fig. 4. The SHE analysis of four sites in the Alborz Mountains

Comparison of sites

For the sake of comparing the sites,
homogeneity test determines to select the
comparative test model and levene
statistic is the way to judge the
homogeneity of variance. Based upon
Table 6, all parameters have homogenous
variance because of their sigs are less
than 0.01 and hence, Duncan test is
employed to compare the means of
variations. All comparable variables in
the four sites were significantly differed
each other (Table 6). The data analysis of
grouping by Duncan model showed that
alpha diversity in the Javaherdeh and
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Diversity

48 52 56 60 64 68 712 76 80
InN

Ramian

Masooleh sites were the highest level
than the others (Fig. 5). Beta diversity
index were also the great level in the
Ramian site and the least one was for
Polour site. The Ramian site had the
superior level of Gama diversity index
and the Polour site was the least one as
well. For the soil conservation, the
Ramian site had the exalted rate and the
Masooleh site was the least one from this
point. The Ramian and Javaherdeh sites
had respectively the most litter than the
other sites so that the Masooleh site has
the least amount of litter.

Table 6. One way ANOVA results in comparison of four sites data

SOV DF MS
Alpha Beta Gama Soil Litter
Diversity Diversity Diversity Conservation Amount
Within Groups 3 11.66™ 7.418™ 23.207™ 30201.6™ 65218.9"
Between Groups 252 0.108 0.209 0.153 171.2 91.36
Levene Statistic 15.79" 28.75™ 12.06™ 12.93" 2251

**= significant at 1% probability level

35 OGamma

BAlpha

OBeta

Masooleh Jav aherdeh Polour Ramian

a) Biodiversity indices

20 9 O50i conservation

OLitter

o

§

=

Masooleh Jav aherdeh Polour Ramian

b) Rangeland condition factors
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Fig. 5. Grouping of different parameters in the four sites on the basis of Duncan model; a) Biodiversity

indices, and b) Rangeland condition factors

The means of parameters within each sits followed by the same letters were not significantly different as per

Duncan’s multi-range test at P<0.05

Discussion and Conclusion

As former is mentioned, the direct and
indirect anthropogenic activities on
rangeland ecosystems are caused to
disturb the ecological equilibrium of
ranges (Nabte et al., 2013). In the area,
the Polour site had the worst range
condition in which it has the less score of
rangeland condition, minimum number of
species and maximum evenness. Despite,
this site had same weather and climate
condition to other sites, overgrazing of
livestock was the cause of disarray and
disturbance, which same result is
reported be other researchers such as
Alkemade et al. (2013), and consequently
it has made unique the species presences
on the area. Reversely, the range
condition, beta and gamma diversity
indices were the best poses in the Ramian
site in spite of that has less precipitation
in the area. The condition range of this
site gets back to enough springs which
imbrue the land surface and all species
can permanently use it spring and
summer periods. Hence, it has the highest
rate of condition and diversity indices
than the other sites. Even correlation of
biological factors, e.g. grasses and forbs,
to the range condition was the minimum
situation and increasing of them will
enhance the range condition and
accordingly biodiversity indices that
reversely bear out the other researcher’s
achievement (Davies et al., 2014). In
fact, this area brings out desirable
position of ecosystem.

In the Masooleh site, the least litter,
soil conservation, and the range condition
have been seen after the Polour site. The
soil texture of this area geologically
refers to Shemshak formation which has
sensitive elements such as marn and sand
(Jouri et al., 2013). The area has also
overgrazing and overstocking conditions
which have straitened the vegetation

covers and plant species. Hence, this area
has less biodiversity elements after the
Polour site. In addition, many landslides
have been taken place because the lack of
endemic perennial plants and shrubs
which is necessary to keep the range
condition (Addison et al., 2013). The
Javaherdeh site was semi-desirable range
condition which possesses the less
livestock capacity than the others.
Because of touristy situation of the
Javaherdeh site, the most grazing area is
going to give off by ranchers and new
generation of ranchers tend to spend their
time to other jobs, as well. Then light and
moderate grazing of the area are caused
to increase the rate of biodiversity
indices, as SHE analysis has showed it
too, and the range condition. Regarding
this, many researchers directly or
indirectly report same results such as
Danckwerts & Tainton (1996); Ricciardi
et al. (2013).

The range condition and biodiversity
indices, therefore, influence by biotic,
e.g. livestock grazing, and abiotic, e.g.
rain and springs’ wet, factors which
vouch for ecosystem services and
rangeland  ecosystems’  biodiversity
(Mulk Khan et al., 2014). To reaching the
sustainable management in the study
area, reducing of livestock capacity in the
Polour and Masooleh sites are
recommended and training of ranchers
can help to balance the ecological
capability of rangeland ecosystems, as
well.

Acknowledgement

This paper is derived from research plan
entitted ‘A study of rangeland
ecosystems’ productivity in northern
Alborz Mt” which has been supported by
research deputy. Hence, it is my pleasure
to appreciate Dr. Koroosh Nemati, as
current research vice chancellor, Dr. Ali



Falah, as earlier research assistant, and
Dr. Sadrodin Motevali, as principal of
Islamic Azad University of Nour branch.

Literature Cited

Addison, J., Davies, J., Friedel, M. and Brown,
C., 2013. Do pasture user groups lead to
improved rangeland condition in the Mongolian
Gobi Desert? Jour. Arid Environments, 94:37-
46.

Adler, P.B., Seabloom, E.W., Borer, E.T.
Hillebrand, H., Hautier, Y., Hector, A., Harpole,
W.S., O'Halloran, L.R., Grace, J.B., Anderson,
T.M., Bakker, J.D., Biederman, L.A., Brown,
C.S., Buckley, Y.M. , Calabrese, L.B., Chu,
C.J.,, Cleland, E.E., Collins, S.L., Cottingham,
K.L., Crawley, M.J., Damschen, E.l., Davies,
K.F., DeCrappeo, N.M., Fay, P.A., Firn, J.,
Frater, P., Gasarch, E.I., Gruner, D.S., Hagenah,
N., Lambers, J.H.R., Humphries, H., Jin, V.L.,
Kay, A.D., Kirkman, K.P., Klein, J.A., Knops,
J.M.H., La Pierre, K.J., Lambrinos, J.G., Li, W.,
MacDougall, A.S., McCulley, R.L., Melbourne,
BA., Mitchell, C.E., Moore, J.L., Morgan, J.W.,
Mortensen, B., Orrock, J.L., Prober, SM., Pyke,
D.A., Risch, A.C., Schuetz, M., Smith, M.D.,
Stevens, C.J., Sullivan, L.L., Wang, G., Wragg,
P.D., Wright, JP. and Yang, L.H., 2011.
Productivity is a poor predictor of plant species
richness. Science, 333(6050): 1750-1753.

Akbarzadeh, M. and Mirhadji, T., 20086.
Investigation of vegetation changes inside and
outside of exclosure of Polour. Iranian
Research Jour. Rangeland and Desert, 13(3):
222-235. (In Persian).

Alkemade, R., Reid, R. S., van den Berg, M., de
Leeuw, J. and Jeuken, M., 2013. Assessing the
impacts of livestock production on biodiversity
in rangeland ecosystems. PNAS, 110(52):
20900-20905.

Ash, A. J., Corfield, J. P., Mclvor, J. G. and
Ksiksi, T. S., 2011. Grazing management in
tropical Savannas: utilization and rest strategies
to manipulate rangeland condition. Rangeland
Ecology & Management, 64(3): 223-239.

Bhattarai, P., 2012. Threats on Grassland
Ecosystem Services: A Case from Shuklaphanta
Wildlife Reserve. Nepal Jour. Science and
Technology, 13(2): 159-166

Brocque, A.F.L. and Buckney, R. T., 2003.
Species  richness-environment  relationships
within  coastalsclerophyll and  mesophyll
vegetation in Ku-ring-gai Chase National Park.
New South Wales. Austral. Ecol., 28: 404-412

Simpo PHEMERHEANY ittty ereli%/2rsion - http://www.simpopdf.com ouri etal- /113

Buzas, M. A. and Hayek, L.A.C., 1998. SHE
analysis for biofacies identification. Jour.
Foraminiferal Res., 28(3): 233-239.

Danckwerts, J. E. and Tainton, N. M., 1996.
Range management. Optimization of forage
production and quality. Bulletin of the
Grassland Society of Southern Africa, 7: 36-42.

Daubenmire, R., 1959. A Canopy-coverage
method of vegetational analysis. Northwest
Science, 33: 43-64.

Davies, K. W., Vavra, M., Schultz, B. W. and
Rimbey, N. R., 2014. Implications of longer
term grazing rest in the Sagebrush Steppe. Jour.
Rangeland Applications, 1: 14-34.

De Keersmaecker, W., Lhermitte, S., Honnay, O.,
Farifteh, J., Somers, B. and Coppin, P. 2014.
How to measure ecosystem stability? An
evaluation of the reliability of stability metrics
based on remote sensing time series across the
major global ecosystems. Global Change
Biology, 20(7): 2149-2161.

Deng, L., Sweeney, S. and Shangguan, Z. P.,
2014. Grassland responses to  grazing
disturbance: plant diversity changes with
grazing intensity in a desert steppe. Grass and
Forage Science, 69(3): 524-533.

Dong, S., Lassoie, J. P., Wen, L., Zhu, L., Li, X,
Li, J. and Li, Y. 2012. Degradation of
rangeland ecosystems in the developing world:
tragedy of breaking coupled human—natural
systems. International Jour.  Sustainable
Society, 4(4): 357-371.

Ebadifar, M., 2011. Weather Report and Climate
Plan watershed studies aimed at flood control
and erosion and sediment control Design
Company Alborz abz, 177p. (In Persian).

Edjtehadi, H., Sepehri, A. and Akafi, A., 2009.
The measurement approaches of Biodiversity,
Ferdowsi University press, Mashhad, Iran,
128p. (In Persian).

Gosselin, F., 2006. An assessment of the
dependence of evenness indices on species
richness. Jour. Theoretical Biology, 242(3):
591-597.

Gough, M. W. and Marrs, R. H., 1990. A
comparison of soil fertility between semi-
natural and agricultural plant communities:
implications for the creation of species-rich
grassland on abandoned agricultural land.
Biological Conservation, 51: 83-96.

Hafezi Moghaddas, N., Kazemi, G. A., Amiri
Moghaddam, H. R. and Hejazi Nejad, F. S.,
2010. The environmental impacts of mining in
Olang Area, Golestan Province (South Ramian).



Scientific ~ Quarterly  Jour.  Geosciences,
19(75):103-110.

Hammer, Q., Harper, D.A.T. and Ryan, P. D.,
2001. PAST: Paleontological Statistics Software
Package for education and data analysis.
Palaeontologia Electronica, 4(1): 9 pp. http:/
palaeo-electronica.org/2001_1/past/issuel 01.
htm

Henderson, A. E. & Davis, S. K. 2014.
Rangeland health assessment: a useful tool for
linking range management and grassland bird
conservation? Rangeland Ecology &
Management, 67(1): 88-98.

Horton, B. P. and Murray, J. W., 2006. Patterns in
cumulative increase in live and dead species
foraminiferal time series of Cowpen Marsh,
Tees Estuary, UK. Implications for sea-level
studies. Jour. Marine Micropale, 58:287-315.

Hosseini, S. M., 1994. The land use plan of
Javaherdeh area, Ms. Thesis, Tarbiat Moddarres
University, 72p. (In Persian).
review. Jour. Ecology and the Natural
Environment, 5(6): 88-94.

Kideghesho, J. R., Rija, A. A., Mwamende, K. A.
and Selemani, I. S., 2013. Emerging issues and
challenges in conservation of biodiversity in the
rangelands of Tanzania. Nature Conservation
6:1-29. doi: 10.3897/natureconservation.6.5407.

Magurran, A. E., 1988. Ecological diversity and
its measurement. Princeton Univ. Press, New
Jersey. 179p.

Magurran, A. E., 2004. Measuring biological
diversity. Oxford: Blackwell Publishing, 256p

Mana, D., 2005. A test application of the SHE
method as biosteraphical. Geo. Alp., 2:99-106.

Mesdaghi, M., 2003. Range management in lIran.
Emam Reza University press, Mash’had, Iran,
333p. (In Persian).

Mulk Khan, Sh., Page, S., Ahmad, H. and Harper,
D., 2014. Ethno-ecological importance of plant
biodiversity in mountain ecosystems with
special emphasis on indicator species of a
Himalayan Valley in the northern Pakistan.
Ecological Indicators, 37:175-185.

Nabte, M. J., Marino, A. Il., Rodriguez, M. V.,
Monjeau, A. and Saba, S. L., 2013. Range
management affects native ungulate populations
in Peninsula Valdés, a World Natural Heritage.
Plos. one, 8(2): e55655.
doi:10.1371/journal.pone.0055655

Noor Alhamad, M. N., 2006. Ecological and
species diversity of arid Mediterranean grazing
land vegetation. Jour. Arid Environmental,
66(4): 698-715.

SimpSPIEMEr &SRt Aregistered Version - hitp:/mww.simpOldi-Es#ing of-/ 112

Jouri, M. H., 2010. Ecological investigation of
upland rangeland in two geographical scales of
Irano-Touranian and Euro-Siberian. Ph.D.
thesis, Pune University, India, 960p. (In
Persian).

Jouri, M. H., Zare, M., Askarizadeh, D.,
FakhreGhazi, M., Salarian, T. and Miarrostami,
S., 2013. Landslide susceptibility mapping for
subalpine grassland using frequency ratio and
landslide index model (case study: Masooleh
Watershed, Iran). Jour. Rangeland Science,
3(1): 21-30. (In Persian).

Kauffman, J. and Krueger, W., 1984. Livestock
impacts on riparian ecosystems and streamside
management  implications.  Jour.  Range
Management, 37: 430-438.

Krebs, C. J., 1989. Ecological Methodology.
Harper & Row, New York.

Kgosikoma, O. E., Mojeremane, W. and Harvie,
B. A, 2013. Grazing management systems and
their effects on savanna ecosystem dynamics: A

Ricciardi, A., Hoopes, M. F., Marchetti, M. P. and
Lockwood, J. L., 2013. Progress toward
understanding the ecological impacts of
nonnative species. Ecological Monographs, 83:
263-282.

Saeidi, A., 1980. Geology of Lar area, reasons
and culvert processes. 9™ congress of geologic
science Proceeding, Tehran, Iran. (In Persian).

Savadkoohi, S., 2013. An ecological investigation
of meadow lands in Ramina (Golestan
Province), M.Sc thesis, Islamic Azad University
of Nour branch, 85p. (In Persian).

Shannon, C. E., 1948. A mathematical theory of
communication. The Bell System Technical
Jour., 27(3): 379-423. Doi:10.1002/j.1538-
7305.1948.th01338.x

Symstad, A. J. and Jonas, J. L., 2011.
Incorporating biodiversity into rangeland health:
plant species richness and diversity in Great
Plains grasslands. Rangeland Ecology and
Management, 64: 555-572.

Systat software Inc, 2013. Systat V13, Systat
Software Inc., Chicago, IL. http://www. systat
.com/Default.aspx

Tilman, D., Reich, P. B. and Knops, J., 2006.

Biodiversity and ecosystem stability in a
decade-long grassland experiment. Nature,
441(7093): 629-632.

Trollope, W.S., Trollope, L.A. & Bosch, O. J. H.,
1990. Veld and pasture  management
terminology in Southern Africa. Jour. Grassld.
Soc. South. Afr., 7: 52-61.



Simpo PHEMERHEANY ittty ereli%/2rsion - http://www.simpopdf.com ouri etal- /113

Trollope, W. S., van Wilgen, B. and Trollope, L.
A., 2014. The long-term effect of fire and
grazing by wildlife on range condition in moist
and arid savannas in the Kruger National Park.
African Jour. Range & Forage Science, 31(3):
199-208.

Wang, S. and Loreau, M., 2014. Ecosystem
stability in space: a, B and y variability. Ecology
Letters, 17(8): 891-901.

Whittaker, R. H., 1972. Evolution and

measurement of species diversity. Taxon, 21: 213-
251.

Slos §pdl &1 o 3l ddlaio jlear 30 (S ) EgN 9 & 0 Curidy (owy
T 639,515 soun> 5 durg To0l ySmns LS 595 o dazo

(J gomnn 035355) &yl 1 eyl yi 3o ¢35 ¢ ooMwl O3T olEiNS ¢ 55 A g ¢ b golivo ouSiiils Hb obw! ™!
mjouri@gmail.com : g sl oy

Olyl 3yl ez 55 sl s o1 ¢ b aulivo 0uSiGld (& po pole (63550 (ol
IRl oS el y iy alg (oMl 15T olKitsls iyl awliis ;5 (g gzmiiailo®

ATV sedl )0 )b
WAYINWE 2o dy Gyl

SBogmis ;0 4T WS (o0 SS &po oyl pe & (BLS £33 9 & g0 Cumdy byl 00S
e e led (6 pS ol (A g0 (S piugST S SelgST s gilyl wlwly (S g
@ oy (dawbo) (258 0l )0 Blg (Jlod 1 51 adlaio Hler )0 &0 (o) sk
SO Fpo p2 50 L85 Oyge (plely) Brd g Gal) (Gl 5500 (o0 2l92) § ) dilso
b 438,85 515 50 (g S ojluil asly (lgne 4 B yme 0398 53 (oM pe Yo S2) lAL P A
2 Sl lagS Ul 3 Ll by T £gid o dnwle plo nld gy b &0 Cundy g
Jolas by &3 0 oy @l 45 o dnmslne PASTV.2.17¢ 1581 o 55 alawgy aibain y 5o dSois
Systat ,38le 5 banzxo 30 oy Yolro g O lailiw] Sgum )5y Jho oS A3 o) ek g 0
Gblo g LB g4 Hlado (9 mlow 1yl laoly adbain a5 ol Lk ol .ol b, v.13



SimpYBHE Riargardnd et Unrilistdied version - http:/Amvww.simpopdigiknhshian /116

pllanl s Copnidy cule & ki T £535 ,Iis (33 s (81310 525 milo 3 00 0152
P9e 33 ol 009 ol 08 Bble 4 o adbie (pl 53 g glgil sk &l
aibin )3 & yo Curby Sl yd Gmizred Cawl 0391 0 (e )0 ool SBAS (SS9
Gble plo & Cond ol )0 35 S ¥ § S cblis 5o )5Sl g u> o FYL yo Gl
9 b b cole,; b plhlani po uld 4 dogi b ol ply Conl aills 5158 Hlado (9 yiden 5o

)l Ceod bl (pl S SelgST Jolai' o wiilgi o0 (295 4 &0 50 12 Wu



