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Abstract. Annually, 200 ha of Agh Ghala rangelands in Golestan, Iran are under
Alkaligrass Puccinella distans's cultivation but the failure in the identification of appropriate
sites for seed sowing may result in high costs of cultivation. The current study aims to reduce
such costs through the examination of apt sites to grow P. distans in northern rangelands of
Agh Ghala Golestan, Iran. Because of the same topography and climate of the study area
and Gomishan rangeland in closure where the plant grows and seeds are collected, a map of
photomorphic units was first prepared using satellite images of Landsat 5 (28.05.2011) and
Google Earth. Then, some soil physical and chemical properties including texture, EC, pH
and organic matter were measured in three photomorphic units. In each photmorphic unit,
three transects (length of 150 m and intervals of 50 m) were set up. Along each transect,
three soil samples at the depth of 0—10 cm (9 samples in each photomorphic unit) were taken
and transferred to the laboratory. In order to verify the suitability of the predicted
photomorphic unit, the seeds had been sown in the above mentioned key area of each
photomorphic unit and P. distans cover percent was estimated. Data were analyzed and
means comparison was done between the units using Tukey method. Incorporating all the
obtained data led to predict the location of appropriate photomorphic unit for the seed sowing
of this plant. Despite the initial prediction of suitable seeding location (photomorphic unit
3), results indicated that the photomorphic unit 1 was the most successful area which had a
lower depth of underground water table and higher EC and vegetation cover percent as
compared to two other units. Based on the findings of current study, it is recommended that
seeding operation should be concentrated on photomorphic unit 1.
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Introduction

About 15 percent of the world's arid and
semi arid areas are affected by salinity and
one third of the farmlands are exposed to
Salinization (Ajmal Khan & Bilquees Gul,
2002). Iran is a country with vast areas of
salty desert and almost 12.5 percent (about
204000 km?) area of the country is located
in the arid and semi-arid regions that have
saline and alkaline soils (Bagherirad et al.,
2007). Regarding the increasing trend of
saline lands' development and scarcity of
agricultural lands in the world, the use of
resistant varieties to salinity will be of
great importance (Safarnejad et al., 2005).
Salinity resistance in such plants is 10 to
100 times greater than the other crops and
therefore, the use of them for land
rehabilitation purposes would be of low
costs. Therefore, the mentioned plants can
be introduced as an optimal economical
option as compared to the crops.
Moreover, these species can be used as
biological land reformers in the irrigated
lands in which the level of salt in
groundwater is high (Ghaneimotlagh,
2007). Natural ecosystems include many
biotic and abiotic factors which interact
with each other so that they are very
complex. Clearly, the establishment of a
plant community is affected by climatic,
edaphic and biological factors. Therefore,
studying the above mentioned factors will
identify the reasons of plant community’s
distribution and habitat potentials (Muller
& Ellenberg, 1974). Investigating the
relationships between vegetation and
environmental factors revealed that there
was a clear relationship between
vegetation and edaphic factors (Naseri et
al., 2009). In an investigation on the
halophyte plant communities and their
relationships with soil physical and
chemical characteristics in the rangelands
of Sorkhdeh, Damghan using multivariate
analysis, it was stated that the most
important physical and chemical
properties of soil in the segregation of the
area’s plant communities were electrical
conductivity, potassium, lime and soil
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texture (Ghaderi et al., 2010). During a
similar study to examine the relationships
between  soil  characteristics and
vegetation in 14 rangeland habitats in
Qom province, Iran using principal
component analysis, it was concluded that
major characteristics of soil effective in
plant types' separation were texture,
electrical conductivity and the amount of
lime in the soil (Jafari et al., 2005). To
detect the varieties resistant to salinity and
drought in saline mountainous rangelands
of Qom, categorization techniques such as
CCA and DCA were used. Results
demonstrated that salinity and soil texture
were the main factors limiting the growth
of plant species in that area (Tatian et al.,
2010). In another study on the
composition of vegetation and the
structure of plant communities on the
coast of Dawson Bay and Lake Manitoba,
it was concluded that salinity is the most
important factor in estimating vegetation
pattern (Burchill & Kenkel, 1990).

It can take many years to reestablish
the native plant communities in the
degraded lands. There is growing interest
in restoring the degraded lands by a
sowing method. In the United States,
native perennial grasses had been sown on
highly degraded lands in the Great Plain
states (Dunn et al., 1993). In the other
regions of Great Plains, the cultivated land
had been restored or improved by seeding
monocultures or mixtures of non native
perennial grasses (Lawrence and Ratzlaff,
1989). The establishment of permanent
cover can quickly stabilize some soil
properties  while increasing  water
retention and reducing the quantities of
sediments, nutrients and agrochemicals
transported to surface water within a few
years (Dunn et al., 1993).

Jabarzare et al. (2010) stated that the
germination of species of Artemisia genus
was significantly related to high rates of
rainfall in winter. Tarasoff et al. (2007)
studied the germination of P. nuttalliana
and P. distans as compared to Poa
pratensis with respect to negative water



potential and high temperature in western
North America and concluded that P.
distans had the highest resistance to
drought and salinity. Saberi and Tavilli
(2010) indicated that priming application
has had considerable influences on seed
germination of P. distans so that there
were significant differences between the
obtained results. Hosseini (1994) stated
that P. distans can grow in saline or saline-
alkaline soils with high underground water
table or heavy soils with poor drainage. In
a series of studies about salt tolerant
rangeland species, Jafari et al. (2005)
studied Puccinellia and the possibility of
its cultivation in salt rangeland and
asserted that Puccinellia can grow in
wetland saline and alkaline (not acid) soils
with an EC of saturation between 10 and
40 dS/m and it accumulates in the areas
which are void of any vegetation cover
due to salinity or flood proneness. In order
to compare the resistance to salinity in
three  grassland  species,  namely
Agropyron elongatum, P. distans and
Kochia  prostrata in  greenhouse
conditions, Akhzari et al. (2012) used
factorial arrangement in a completely
randomized design with five replicates.
The results revealed that while Kochia
prostrata could only survive at salinity of
30 dS/m, P. distans and Agropyron
elongatum could survive at salinities up to
40 dS/m. Thus, it can be stated that the
physiochemical characteristics of soil are
effective in the establishment of P. distans
in a different way. Given the reduction of
available forage of rangelands due to
improper exploitation, overgrazing and
wind erosion, conducting studies on
halophytes seems necessary (Bakhshi
Khaniki & Marof, 2006). As a result of
little rainfall, high evaporation and soil
salinity, the northern rangelands of Agh-
Ghala are ecologically fragile and
rehabilitation of vegetation cover in this
area seems crucial. P. distans is one of the
perennial and palatable plants in northern
arid with mean annual precipitation of 250
mm (data of 20 years: 1990-2010), falling
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Golestan which is employed in the
rehabilitation of saline lands and grazing
(Bandani & Abdolzadeh, 2007). This is a
halophytic species which grows in saline
or alkaline soils with high ground water
and medium to heavy textures. It is
scattered in an area over 100,000 ha of the
northern rangelands of Golestan province.
However, it is becoming extinct due to the
overgrazing or off-season grazing except
for the protected areas such as Gomishan’s
inclosure (Bagherirad et al.,, 2007).
Results of an investigation on the
adaptation of 19 plant species in Agh
Ghala city for 5 years revealed that P.
distance was established successfully and
it was more vigor and productive than the
others (Sanadgol, 2006). The seeds of this
species were annually collected from
Ghomiahan exclosure (Mirzaali et al.,
2006) and cultivated in 200 ha of
rangelands in Agh Ghala city using a
seeding method and locating the prone
areas for its cultivation in order to reduce
the costs resulting from the failure in
seeding operations is necessary (Ghaderi
etal., 2010).

The main purpose of present study is to
locate and propose appropriate areas for
cultivating P. distans in the northern lands
of Agh Ghala plain.

Materials and Methods

Study area

The study area is located in the northern
part of Golestan province between
northern Agh Ghala and western Inche
Borun. The study area is limited by
Turkmenistan in the north, Agh Ghala and
Gomishan farmlands in the south, saline
lands in west and Agh Ghala to Inche
Borun road in east. The area lies at
54°14°58" to 54°39°16" longitude and

37°7°18" to 37°23723" latitude; its area is

58,000 ha (Fig. 1).
Slope gradients are nearly flat (2%).
The climate in this region is semi-arid to

mainly in the autumn and winter. The
minimum and maximum height above sea



level is -25 and 14 m, respectively
(Mohammadi Gonbadi, 2013).
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Fig. 1. Location of the study area in north of Iran

Research Methodology

First, boundaries of the study area were
accurately determined using satellite
imagery, Google Earth software, field
survey and GPS. Since P. distans grows in
saline or saline-alkaline soils with high
underground water table (Hosseini, 1994)
and because of the same topography and
climate of the study area and the ones for
Gomishan’s inclosure where the plant
grows and seeds are collected, some soil
properties were studied in different
photomorphic units. Map of
photomorphic units was prepared using
satellite  images of Landsat 5
(28.05.2011) and Google Earth
(Alavipanah et al., 2004). Finally, five
photomorphic units (one from salt
marshes, one from croplands, and three
from  wetland  rangelands)  were
distinguished based on the satellite
images' color tones; the darkest units of
wetland rangelands were identified by
code 1, the lightest ones were specified as
the code 2, and the third unit which has
tones of intermediate color was
determined as the code 3. Photomorpic
unit of salt marshes in addition to
photomorpic unit of croplands was
initially excluded. Then, three transects
(length of 150 m and intervals of 50 m)
were established in key areas of each
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photomorphic unit. Three soil samples at
the depth of 0—10 cm were collected along
each transect (total of 9 soil samples per
photomorphic unit) and transported to the
laboratory. Finally, by combining all the
data, proper photomorphic unit for the
cultivation of plant was located. In order
to verify the suitability of the predicted
photomorphic unit, the seeds were sown in
the above mentioned key area of each
photomorphic unit.

In the laboratory with plant materials
and the removed trash, the soil samples
were air-dried and sieved to pass a 2 mm
screen. Particle size was determined using
hydrometric method (Bouyoucos, 1962).
Soil pH and Electrical Conductivity
(EC) were determined (saturated paw
method, AFNOR, 1987) by pH meter and
conductivity meter, respectively. Soil
Organic Matter (SOM) was determined by
the Walkley—Black method (Nelson and
Sommers, 1982).

Data analysis

Before subjecting the data to a statistical
analysis, the normalization of data was
checked (Verdoodt et al., 2009). One-way
analysis of variance (ANOVA) was used
to examine the differences in soil pH, EC,
organic carbon percent and mean
Puccinellia distans cover in three
photomorphic units using SPSS16. Means
comparisons were done using Tuckey test.
Finally, Pearson correlation coefficient for
soil properties and cover percent of P.
distans was calculated.

Results

There was no difference in soil texture of
studied photomorphic units, and soil
texture in the sites was silty-loamy.

Analysis of variance indicated no
significant differences [F (2, 20) = 0.682;
P>0.01] for soil pH between different
photomorphic units (Table 1). According
to (Fig. 2), soil acidity in the studied
photomorphic units could not be effective
in microbial activity and nutrients
availability (Table 2).
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Fig. 2. Effects of pH on microbial activity and
elements availability (Troug, 1943)

Statistical analysis demonstrated that there
was a significant difference [F (2, 20) =
45.9, P<0.01] between the means of EC of
soils in this study (Table 1). The obtained
results indicated that EC values in
photomorphic unit 1 were higher than
those for the units of 2 and 3; but there was
no difference between photomorphic units
of 2 and 3 (Table 2).

Statistical analysis demonstrated that
there was no significant difference
between the means of organic matter in
three photomorphic units of the study [F
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indicated that the soil in photomorphic
unit of 2 had the higher organic matter
followed by unit 3. The lowest organic
matter soil was obtained in photomorphic
unit of 1 (Table 2). Calculation of the
vegetative cover percent of P. distans in
photomorphic units is shown in Table 2
and Fig. 3. Statistical analysis
demonstrated that there was a significant
difference between the means of P. distans
cover percentage in different
photomorphic units of the study (P<0.01).
The result of Tuckey test demonstrated
that photomorphic unit 1 with about 14%
had the highest cover percent followed by
unit 3 with the average value of 10.9%.
The photomorphic unit 2 with the average
value of 5% had the lowest cover percent
of P. distans (Table 2 and Fig. 3).

For the prediction of the most suitable
planting location, the photomorphic unit 3
was determined. Since it had the lower EC
and higher humidity based on the satellite
images' color tones, this photomorphic
unit was predicted as the most suitable
planting location.

(2, 20) = 2.28; P>0.01]. The results

Table 1. ANOVA results of soil properties and plant cover percentage of in three photomorphic units
Variable F test Unit 1 vs. 2. Unit 1 vs. 3. Unit 2 vs. 3.
pH 0.63™ 0.49m 0.81" 0.89™
EC (dS/m) 45.97™ 0.00™ 0.00™ 0.56 ™
Organic matter (%) 2.29™ 0.13™ 0.95™ 0.29™
Plant cover percentage 25.6™ 0.00™ 0.05" 0.00™

* ok

Significant at 0.05 and 0.01 probability level, respectively
ns= Not significant at 0.05 probability level

Table 2. Means comparisons of soil properties and plant cover percentage in three photomorphic units

Photomorphic Unit pH EC(ds/m) Organic Matter % Plant Cover %
Unit 1(Wet test)= Wetland1 7.8a 446a 39c 140a

Unit 2 (Dry test)= Wetland2 79a 20.7b 52a 50c

Unit 3(Average) =Wetland3 79a 276b 4.1b 109b

Means of photomorphic unit for each column with the same letters has no significant differences based on Tukey 0.05

method

The result of correlation analysis showed
that the mean cover percent of P. distans
had the highest correlation [r=0.65,

P<0.01] with the soil’s EC. But there was
no significant correlation between pH and
soil organic matter (Table 3).
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Fig. 3. The mean of vegetating cover percent of Puccinellia distans in 3 photomorphic units

Table 3. Pearson correlation between the soil parameters and plant cover percent in Puccinellia distans

Variable Correlation Coefficient (r)
pH -0.32

EC 0.65™

(dS/m)

OM % -0.30

™ Correlation coefficient is Significant at 0.01 probability level

Discussion

If one hope to increase vegetation cover in the
degraded lands in the arid and semi-arid
areas, he must first understand which species
where can be planted and then determine
what management practices will be most
effective in building the plant cover. Water
logging and salinity are major environmental
and economic problems in the northern lands
of Agh Ghala plain. Use of native species P.
distans to reclaim this plain would not only
be economically beneficial but would also be
ecologically relevant. The salt induced water
deficit is one of the major constraints for
plant growth in saline soils. According to the
map of photomorphic units, color tone in unit
1 is darker and therefore, has a lower depth of
underground water as compared to the other
photomorphic units. It can be stated
that due to high underground water level in
this photomorphic unit on the one hand, and
high temperature of the area — which results
in intense evaporation from the surface — on
the other hand, the area’s underground water
which contains numerous soluble salts comes
to the surface while leaving the salts on the
soil surface. As a result, due to excessive
accumulating of salts, EC of soil in this
photomorphic unit is higher than the other
photomorphic units. In contrast, in the
photomorphic unit map, it is shown that
photomorphic unit 2 had a lighter color tone
which means that this area has underground

water with greater depth; so, its EC is lower
in comparison with two other photomorphic
units (Table 1). It can be concluded that the
soil salinity has a relationship with the level
of underground water in the study area that is
the lower the level of underground water
depth, the higher the soil’s salinity. Table 2
shows the results of Tuckey test for cover
percent of P. distans in soils of photomorphic
units. Despite the initial prediction of the
most suitable seeding location
(photomorphic unit 3), mean percent in
photomorphic unit 1 shows a significant
difference with the other units. Table 3
represents Pearson correlation coefficient for
the mean cover percent of P. distans and EC
of the soil. This conclusion is confirmed by
the results of other researches that have stated
significant relationships between vegetation
cover and soil EC (Ghaderi et al., 2010; Jafari
et al., 2005; Tatian et al., 2010 and Burchill
& Kenkel, 1990). It should be pointed out that
EC had a relationship with the level of
underground water depth in this study. Dunn
et al. (1993) showed that the stabilization of
plant communities is affected by soil climate
(soil temperature and moisture). Hosseini
(1994) pointed out the significant effects of
underground  water depth on the
establishment of this species. Plant species
differ in their sensitivity or tolerance to
salinity (Marschner, 1995). Some halophytes



not only tolerate high levels of salinity but
also reach the optimal levels of growth under
saline conditions (Ungar, 1991). Growth
stimulation by salinity has been reported for
the annual species of Suaeda (Ke-Fu et al.,
1995). Based on the findings of the current
study, the possibility of success for
cultivating P. distans by the seeding method
is correlated with EC and underground water
level. The most successful results were
observed in photomorphic unit 1 which had a
lower depth of underground water table and a
higher electrical conductivity as compared to
the other units.

Regarding the annual cultivation of 200 ha
of rangelands in Agh Ghala city using the
seeding method in order to reduce the costs
resulting from the failure in seeding operation
(Ghaderi et al., 2010) and despite the initial
prediction of the most suitable seeding
location (photomorphic unit 3), the most
successful  result was observed in
photomorphic unit 1 which had a lower depth
of underground water table and a higher EC
and higher vegetation cover percent as
compared to the other units. Based on the
findings of the current study, it is
recommended that seeding operation should
be concentrated on photomorphic unit 1.

Literature Cited

AFNOR, 1987. Recueil de normes francaises, qualite
des sols, methodes d’analyses. 1. edit. Association
francaise de normalization (Afnor), pp. 19-30.

Akhzari, D., Sepehri, A., Pessarakli, M. and Barani,
H., 2012 . Studying the effect of salinity stress on the
growth of wvarious halophytic plant species
(Agropyron elongatum, Kochia prostrata and
Puccinellia distans). World Applied Sciences Jour.,
16 (7): 998-1003. (In Persian).

Alavipanah, S. K., Ahmadi, H. and Komaki, Ch. B.,
2004. The study of regional features of Lut desert
Yardang based on photomorphic images of unit and
satellite images (TM). Natural resources of Iran.
57(1): 27-34. (In Persian).

Ajmal Khan, M. and Bilquees G., 2002. Some
ecophysiological aspect of seed germination in
halophytes. halophyte utilization and regional
sustainable  development  of  agriculture.
Department of Botany, University of Karachi,
Pakistan. X. Lio, and M. Lio, (eds).
Meteorological press. Beijing. pp. 56-58.

Simpo BBEMEFGEENY SEtEysterelidtrsion - http:/mvww. iSRRI RIMakher etal. /7

BagheriRad, E., Dianati Tilaki, Gh., Mesdaghi, M.
and Amirkhani, M., 2007. An investigation on
forage quality of three grasses (Aeluropus
lagopoides, Aeluropus littoralis, Puccinellia
distans) at saline and alkaline habitats of Incheh-
Boron in Golestan Province. Research and
Construction, 20(3): 157-163. (In Persian).

Bakhshikhaniki, Gh. and Marof, A., 2006. The
Karyotipic study of some species of the genus
Salsola L. (Chenopodiaceae) in Golestan
province. Research and Construction in
Gardening, 72: 66 -72. (In Persian).

Bandani, M. and Abdolzadeh, A., 2007. The effect
of silicon nutrition on salinity tolerance of
Puccinellia distans. Jour. Agric. Sci. Natur.
Resour., 14: 3-9. (In Persian).

Bouyoucos, G. J., 1962. Hydrometer method
improved for making particle size analysis of
soils. Agron. Jour. 54: 464-465.

Burchill, C. A. and Kenkel, N. C., 1990.
Vegetation- environment relationships of an
inland boreal salt pan, Department of Botany,
University of Manitoba, Canada, pp. 722-732.

Dunn, C. P., Stearns, F., Guntenspergen, G. R. and
Sharpe, D. M., 1993. Ecological benefits of the
conservation reserve program. Jour. Soil Water
Conserve., 47: 132-139.

Ghaderi, Sh., Ghorbani, G., Jafarian., Z. and
Shekari, M., 2010. The identification halophyte
plant communities and their relationship with
soil properties in Sorkhdeh rangelands of
Dameghan. Jour. Arid land, 1: 1-12. (In Persian).

Ghaneimotlagh, Gh., 2007. The identification of
saline and sodic soils and survey of the influence
of reformative chemical materials on them in
some Agh Ghala plain farms, north west of
Golestan province. M.Sc. Thesis, Agriculture
and Natural Resources University of Gorgan. 118
pages. (In Persian).

Hosseini, S. A., 1994. The survey of autecology of
Puccinellia distans in salty and alkali regions of
north of Gorgan. M.Sc. thesis .Agricultural and
Natural resources of Goragn, Iran. 126 pages. (In
Persian).

Jabarzare, A., Bassiri, M. and Yeganeh, H., 2010.
Planting methods and seedling establishment of
Artemisia sieberi Besser: seeds collected from
Isfahan Kolah Ghazi. Sagebrush vegetations.
Jour. Rangeland Science, 1(1): 1-7.

Jafari, M., Zare Chahoki, A., Tavili, A. and
Kohandel, A., 2005. The survey of relationship
between soil properties with dispread of plant
species in rangelands of Qom province. Research
and Construction, 73: 110-116. (In Persian).



Ke-Fu, Z., Hai, F. and Harris, P. J. C., 1995. The
physiological basis of growth inhibition of
halophytes by potassium. In: Khan, M. A. and
Ungar, I. A. (Eds) Biology of Salt Tolerant
Plants, pp. 221-227. Karachi: Department of
Botany, University of Karachi, Pakistan. 419 p.

Lawrence, T. and Ratzlaff, C. D., 1989.
Performance of some native and introduced
grasses in a semiarid region of western Canada.
Can. Jour. Plant Sci., 69: 251-254.

Marschner, H., 1995. Mineral Nutrition of Higher
Plants. Academic Press, London 889 p.

Mirzaali, M., Mesdaghi, M. and Erfanzadeh, R.,
2006. The study of effects of exclosure on
vegetation and soil surface in saline ranges of
Gomishan, Golestan province. Jour. Agric. Sci.
Natur. Resour., 13(2): 104 - 201. (In Persian).

Mohammadi Gonbadi, A., 2013. Site selection for
plantation of Puccinella distans in the northern
rangelands of Agh-Gala city. M.Sc. Thesis,
Gorgan University of Agricultural Sciences and
Natural Resources.Gorgan, Iran. (In Persian).

Muller Dombois, D. and Ellenberg, H., 1974. Aims
and methods of vegetation ecology. John Wiley
& Sons, New-York. 326 p.

Naseri, H., Azarnivand, H., Zahtabian, A,
Ahmadi, H. and Jafari, M., 2009. The
examination of relationship between chemical
and physical properties of soil and plant
communities of playa extremes (Case study:
South of Kashan playa). Jour. Rangeland
Science Research., 4: 652-667. (In Persian).

Nelson, D. W. and Summers, L. E., 1982. Total
carbon, organic carbon, and organic matter. In:
A.L. (Ed.), Methods of Soil Analysis, Vol. 2.
American Society of Agronomy, Soil Science
Society of America, Madison, WI, pp. 539-579.

Saberi, M. and Tavili, A., 2010. Evaluation
different priming treatments influences on
Puccinellia distans germination characteristics.
Iranian Jour. Range and Desert Research, 17
(2): 51-60. (In Persian).

Safarnejad, A., Salami, M. and Hamidi, H., 2005.
Morphological characterization of medicinal
plants (Plantago ovata, Plantago psyllium) in
response to salt stress. Research and
Construction in Natural resources, 75: 152-160.
(In Persian).

Sanadgol, A., 2006. Investigation on some range
plants adaptation (establishment and survival) in

SimpS'PIEMEl B 1hdS Bt U hAregistered Version - hitp://www.simpopdfgaiesion of /8

Aghelah of Gorgan. Desert, 11(1): 121-128. (In
Persian).

Tarasoff, C. S., Mallory- Smith, C. A, Ball, D. A,,
2007. Extreme ionic and temperature effects on
germination of Weeping Alkaligrass (Puccinellia
distans), Nuttalls Alkaligrass (Puccinellia
nuttalliana) and Kentucky Bluegrass (Poa
pratensis). Weed Science, 55(4): 305-310.

Tatian, M., Zabihi, A., Tamartash, R. V. and
Shabani, M., 2010. The determination plant
species representing some soil properties in Qom
Kuhenamak rangelands. Jour. Environmental
Studies, 58: 21-28. (In Persian).

Truog , E., 1943. USDA Yearbook of Agriculture.
pp. 1047.

Ungar, I. A., 1991. Ecophysiology of vascular
halophytes. Boca Raton: CRC Press. 209 pp.

Verdoodt, A., Mureithi, S. M., Ye, L. and
VanRanst, E., 2009. Chrono sequence analysis of
two enclosure management strategies in
degraded rangeland of semi-arid Kenya.
Agriculture, Ecosystems and Environment, 129:
332-339.

MET calss Jlos o315l 158 590 axdllao) Puccinellia distans cuiuns b oo

(o) 52! ‘OM o Lew!



SimpyBHE Rigrgardnt it Unrigistdied version - http:/mvw SRR BATEBTHE et al- /349
Py i 3l 3 E(SaS oIl (Boz 75 srazmo 003 3o B oled S a

(g 005 )55) 5l (5 )5 (xab 2alho 3 (5339LS pake ol (531 5urT 9 &5 po 0USLLIIS (g It 50 09,5 by Sliwsl ™!
Hamidniknahad @yaho0.com :S gyl oy

Ol OB 5 srmb abio 9 (55,9l pale olSiils (510 5l 9 &3 o 0uSLilS (55l 0 09,5 syl (cawlicd )15 (ggmtils”
Ol OB S srmb aslio 9 (55,9LiS pole slRAils (5,10 55T 9 &3 o 0uSiils by Gblie oy 09,5 okl

O] b oyl ST gl s s @slio 0100 iyl wlicis y15

FIMET liw o @31 g0 3 LS Yoo y5 a¥lw Puccinellia distans aLS aigs jdy .oduwS
e gy i SIS 91 (sl oy 45 35,F oo AR By b
51 bl (535 OIS gbitads 30k st Sbly oo o o Sl Cepign b lelos o
Obiw e Jlol 25150 yo P distans oL culnS ob Ko Cgr « o b 5o Oldoe Can S
Joo 45 (yliionoS (3,5 s aslllao 3,50 03gurxe maldl g 31,5597 45 Lnil 51 . 5 plonil ST
(1o f98Lo 15 31 o0t s Wi 5 kil oo (5l ol oS (3l 593 (591 o2 9 b
9 Ay 1o Sy msdl ol sl Jolls S Cluo gua 5 (5 9 S 90908 uxly 2 50
S 317 s Send 90955 sLou g dalS Bblio 13 jabiie 3y o (g a5 051l T oolo
S diged aw CSwilyy o Job 50 .00, Mo JS ST | o O alo B @ (g 0 VO
A axflloo Sy g ol Sl 10 (b 50958 Wy 32 5 ST Aigod Q) (g yowiiln +— Ve Gos
Saud 590958 U9 (1093 mmlin ko (v g g3 yobiio Ay i 0018 JUES oK Lo 3]
Ao lio (gl 9. 0985 oS ol cblS & pladl ol 153 oudS bl o 0l S i
9 4dyb Sy uily )l 4325 (59051 51 b y3098 SLruly aus 50 ouis (5 oIl sl sl
S 90958 g 4 adgl (S pent SIS 2 .03 )5 ooliiw | (SeF (g 3l LSSl A Lo
ot 5 el 3990 (D99 03903 Slgaudin w P. distans <ol IS Cgar Iy (9 yicew Lo ylgie 4 I, ¥
5 S Colad (9 YL g (o3 ol Gas o yieS (61510 45 ) Kb 9098 Unlg 50 azis
2005 0udllio g S 9098 vl plow b (b 0 (AL Abgs (p il 9

& (& yb 31 P. distans S Oldos a5 090 )5 a0y (Guiind (pl daidl il

00,5 35 podo ) S5 90958 U lg 0dguzxo O ( b

Sd y g0 g8 ulg « IS Wluoguas Puccinellia distans : gowdS lodS


mailto:Hamidniknahad@yahoo.com

