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Abstract

The objective of current res earch is to inves tigate distribution patterns of vegetati on ty pes and its relation with
environmental factors in southern margin of Haj Ali gholi Kavir of Damghan. Thr ee vegetation ty pes including
Halecnemum s trobilaceum, Sedlitzia rosmarinus and Artemisia sie beri were studied in marginal arid regions and
uplands of the study area. Firstly , geographic location of vegetation ty pes was determ ined us ing GP S. Then the
boundary of the region was delineated on the topographic ma  p in scale 1:50000. Elevation, slope and aspect of
vegetation types were determined as we 11. Ten plots were established in the field based on randomized — sy stematic
approach. The area of each plot was determined according to the kind of plant s pecies and dis tribution of plants .
Floristic list, canopy cover and average percent of species canopy cover were determ ined in each plot. Finally , five
soil s amples were taken in each vegetation ty  pe. The characteris tics of s oil s amples including texture, EC, pH,
%CaCO0s3, %CaS0,, %0OM, SAR and ESP were measured too. ANOVA and Duncan's test were used to analy ze the
collected data. The res ult of analy sis of variance s howed that F test of all s tudied characteristics except %CaCO 3,
%CaS0y, %OM and elevation is significant in %1. The res ults of Duncan's test showed that soil texture, EC, SAR,
ESP and pH of Halecnemum strobilaceum type is significantly different from two other ty pes. Also, SAR, ESP and
slope in habitat of Artemisia sieberi and Sedlitzia rosmarinus types were significantly different.
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1. Introduction environmental fact orsi nordert o improve
natural resources. R ostami (1995) st udied t he

Vegetation type and its species composition ecological fact ors affect ingvari ation of

is one of i mportant com ponents of rangel and
ecosystems. Establishm ent of plant species
depend on cl  imatic, edaphi c and bi ologic
conditions which is not a random phenomenon.
Due to important role of plants in ecosystem
equilibrium as well as d irectan d indirect
utilization of plants by hum an, it is necessary to
definet herel ationbet ween plants and
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vegetation cover i n Kabut ar Khan pl aya and
suggested soil hum idity, t exture and t ype of
sediments ast he m osti mportant fact ors in
diversity of plant societies. Jafari (2004) studied
edaphic factors affecting on index plant species
in Qom province and found soil texture, EC and
CaCOs; content as the m  ost im portant factors.
Lents (1984) studied Artemisia sp. rangel and
which showed thatsoi 1t exture, dept h of

profiles, gravel content and type of soil structure
are the factors that classify veget ation t ypes.
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The objective of current research is to study
vegetation t ypes di stribution and i ts rel ation
with environmental factors in order to provide
manager ap proaches for o ptimum utilization of
natural h abitat to av oid so il salin ization an d
desert expansion int he st udy area and ot her
similar regions.

2. Materials and methods

The study area is part of sout hern margin of
Haj Al igholi Kavi r, Dam ghani n 35°51728"
latitudes and 54°26' 51" - 54°26' 56" 1ongitudes.
The cl imate based on  revised De Martton
methodi scol ddry andannual average
temperature is 15.9°c. Duri ng the field studies,
three vegetation types with apparent border and
area of 3-4km extent were det ermined inthe
region. Therefore t his re search investigates the
factors affecting distribution of t hreet ypes
including Halecnemum strobilaceum , Sedlitzia
rosmarinus and Artemisia sieberi from marginal
areas of playa toward uplands.

Since the region is a  relatively small area,
climatic and some ecologic factors do not show
considerable change. Th erefore, soil properties
(texture, EC, pH, % CaCO 3, %CaS0 4, %0M,
SAR and ESP),t  opographic fact ors (slope,
aspect, elevation) and lithologic condition were
considered as the most effective factors.

At the fi rst, geographi c 1 ocation oft he
vegetation t ypes were det ermined usi ng GPS
and consequent ly del ineated on topographic
map of scal e 1: 50000. Furt her m ore, sl ope,
aspect and elevation of each type were
determined based on the topographic map.

In each vegetation type, sam pling was done
in 10 plots. M ethod of sam  pling was
randomized-systematic. The area of each plot
was determined according to the kind of plant
species and distribution of pl ants. The | ist of
plant species in each plot, percent  of canopy
cover for each species and average percent of
canopy cover were determined as well.

Also, in five plots of each vegetation type,
soil samples were taken up to 50cm depth (root

zone and effective depth) and the samples were
analyzed in the lab.

Analysis of dat a was conduct ed using one
way ANOVA tocom  pare the average of
measured characteristic in the vegetation types
and as the next stage paired com  parison of
means using Duncan's Test was considered.

3. Results

1. Descri ption of soi 1 and vegetation cover
characteristics in th e v egetation typ es of the
study area:

1.1. Halecnemum strobilaceum type:

This type covers marginal area o f Kavir in the
wet surrounding area wi th average el evation of
1075m, average slope of 0.5%, northern aspects
and lieson fi nesedi ments wi th hi ghsal t
content. The average canopy cover of the type is
15% and is lack of associate species, surface
sand and gravel.

1.2. Sedlitzia rosmarinus type:

This type covers pl ain and shows sedi ment
transport zone with average elevation of 1080m,
average slope of 1%, northern aspect and locate
on fi ne sl aty sedi ments. It s onl y associ ate
species is Artemisia sieberi. The average canopy
cover is 8% and percent of surface gravel and
sand is about 45%.

1.3. Artemisia sieberi type:
Thist ype i ncludes bare pedi ment (erosi on
pediment) geomorphological uni tand R eg
facies. The average elevation and slope are
1090m and 3%. It shows northern aspect and
consist of alluvial and colluvial coarse sediment.
The associate species are  Atraphaxis sp. and
Sedlitzia rosmarinus. The average canopy cover
of the type is 3% while surface sand and gravel
percent reaches to 10%.

The physico-chemical characteristics of soil
in di fferent veget ation type are summarized in
Table 1.

Table 1. Soil physical and chemical properties in the studied vegetation types
. EC Clay Silt Sand Lime Gypsum OM
Vegetation type (ds/m) pH %) %) %) (%) %) %) SAR ESP
Halecnemum strobilaceum ~ 122.96  7.78 4.84 19.63 758 16.83 2.082 0.63  484.602  97.6
Sedlitzia rosmarinus 21.74 7.44 1.4 10.68  87.92 18.16 0.674 0.48 72.91 90
Artemisia sieberi 6.98 7.4 0.100 8 92 19.16 1.35 0.45 15.29 62.8
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2. The result of analysis on the effect of
ecological factors using one-way ANOVA and
Duncan's Test:

Analysis of variance for the m eans of
studied factors was conducted to find the reason
of change in vegetation types. The resul ts on F

test in 0.01 were si gnificant for al 1 of st udied
factors except %CaCo 3, % CaSo4, %OM and
elevation. Then a significant difference between
at least one pair of the m eans was anticipated
(Table 2).

Table 2. The result of analysis of variance of the studied ecological properties

EC Clay Silt Sand Lime Gypsum OM Slope  Elevation
SOVAE ym) P ) o ) e (w)  SARESP %) (m)
Between 27.196 8.175 7.741 30.364 35.873 2.832 2.335 0.381 22.687 56.107 136.32 0.245
Group sk stk ok sk stk ns ns ns ok sk sk ns

n.s: not significant difference **: Significant difference in 1% level

To find out the characteristics which are
different in vari ous t ypes, Duncan's Test was
considered. The result showed significant
differences in 0.05 in many cases but Artemisia
sieberi and Sedlitzia ro smarinus t ype showed

higher sim ilarity wh ile were considerably
different with Halecnemum strobilaceum typ e
(Table3 ).In th istab le,in sig nification
characteristics h ave sim ilar alp habetic letters
and vice versa.

Table 3: Classification of the studied properties in vegetation types using Duncan's Test

Vegetation type EC (ds/m) pH Clay (%) Silt (%) Sand (%) SAR ESP Slope (%)
Halecnemum strobilaceum 122.96* 7.78 4.24° 19.76* 76.2° 484.30° 97.6* 0.5
Sedlitzia rosmarinus 21.74° 7.44° 2° 9.20° 88.8° 72.91° 90° 1.0°
Artemisia sieberi 6.98" 7.40° 1° 8.00° 91.00° 15.29° 62.8° 3.0°

4, Discussion and Conclusion

The results showed that in the study area,
among different envi ronmental fact ors,t he
distribution of veget ationt ypes wasm  ost
strongly correl atedwi thsom ¢  soil
characteristics such as sa linity, texture, and pH.
In arid and sem i-arid regi ons, t he rel ation
between speci es di stribution and salinity
gradient has beenreport edby m any
investigators ( Ungar, 1968; Flowers, 1975 ;
Kassas, 1975 ; Jafari, 1989 ; Moghimi, 1989 ;
Zahran et al., 1989; Asri, 1993; Caballero et al.,
1994; Maryam et al., 1995). Abu-Ziada (1980)
also showed st rongrel ationships bet ween
vegetation p attern an d so il m oisture—salinity
gradient in the Kharga and Dakhla Oases. Soil
texture controls distribution of plant species by
affecting m oisture av ailability, v entilation an d
distribution of pl antroot s. The role of soil
moisture, as a key elem ent in the distribution of
the plant species, is descri bed by Zohary and
Orshan (1949) in the Dead Sea regi on of Israel
and El-Sheikh and Yousef (1981) i n Al-Kharg
springs.

The result of comparison among ecological
characteristicso f  Sedlitzia rosmari  nus,
Artemisia sieberi and Halecnemum
strobilaceum typ es sh owed sim ilarities and
differences. Some characteristics such as CaCos,
CaSo,;, %0OM and elevation havenorol ein
distinguishing of di fferentt ypes. Artemisia
sieberi and Sedlitzia ro smarinus t ypes showed

no si gnificant di fferences in soil EC, pH and
texture whi le t hese fact ors di stinguished the
mentionedt  ypes from Halecnemum
strobilaceum Zareh Chahouki (2001) concluded
that soi 1 t exture and EC are among the most
effective factors indi ~ fferentiating different
vegetation types. ESP, SAR andsl ope were
different in the types and | ed to distinguishing
three t ypes, but Artemisia sieberi t ype had
difference based on sl ope com pared t o ot her
types.

The overall results of the research indicates
that Halecnemum strobilaceum has t he hi ghest
resistance to so il salin ity compared to other
plant species surroundingt he pl aya. Thi s
species disappears and replaced by Sedlitzia
rosmarinus and t hen Artemisia sieberi with
decrease of salinity. Anot her considerable issue
is high capacity of ESP in Sedlitzia rosmarinus
and Halecnemum strobilaceum typ esth at
increases alk alinity to lerance of the species.
Jafari (1989) found Halocnemum strobilaceum
as the highest resistant species in saline
condition of Damghan region.

Among topographic fact ors, sl opei san
important parameter which affects on phy sico-
chemical charact eristics and di stinguishes
different veget ation t ypes of t he study area.
Azarnivand (1990) i mplies t hat sl ope is an
important factor in change of vegetation cover.

It is necessary to consider physico-chem ical
properties of soil as wel 1 as ecol ogic condition
and resistance of the species for different
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environmental fact orsi n any remediation
project planned for the study area.
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