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ABSTRACT

Soil salinity

To study the effect of various soil salinity levels on the antioxidant enzymes and physiological
characteristics of corn as an indicator of salt stress resistance, present study was conducted in 2013 at
Research lab of environmental, Faculty of Biological Sciences, University of Kharazmi, Iran.
Furthermore, desert soils of Libya, India, Iraq and Karaj were used for testing the effect of soil salinity
on the quantity of oxidant enzymes and various properties of maize plant. For providing favorable
atmospheric conditions 33000 lux light and spray of perlite medium was used. Corn crop is highly
sensitive to soil salinity so all the cultivation was carried out under conditions of soil EC lower than 20
ds/m and 8.5 pH. Results of the study revealed that the salt stress significantly affect the amount of
antioxidant enzymes such as guaiacol peroxidase and malondialdehyde. Furthermore, it was reported
that saline soil did not have any negative effect on the physiological characteristics and growth of corn
plant growth.
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1 Introduction
In recent years, effect of desert soil has been increased in
various parts of the world including Iran. The negative and
destructive effects of these desert soils have been well reported
and known to everyone but the positive effect of such dust as
nutrient was reported by limited researchers (Dadkhah &
Griffiths, 2005; Emdad & Fardad, 2000). Furthermore
Dadkhah & Griffiths (2005) reported a significant effect of
such atmospheric suspended dust particle on the growth of
wheat plant. Similarly, Swap et al. (1992) and Koren et al.
(2006) reported a significant effect of desert soil on the fresh &
dry weight and height of plants. Productivity of Amazon basin
and efficiency of its rainforests is owing to transport, 40
million tons of dust every year (Emdad & Fardad, 2000).
According to Zhu & Zhang (1997) high salinity is one of the
major fundamental problems in many parts of the words and it
became more serious problem in the irrigated cropping system,
because of this half of irrigated lend are affected by salinity.
Furthermore, Grattan & Grieve (1992) reported that increasing
the soil salinity have negative impact on the performance of
root. In general, by increasing the degree of soils salinity
reduced the plant growth and one of its possible reasons maybe
reductions in the rate of photosynthesis per unit area. Also,
reduction in leaf area and plant growth was also reported
amongst the plant due to increasing soil salinity. Dry weight of
plants shows downward trend by increasing salinity of soil and
it is due to the impaired absorption of necessary food for plant
growth. It was also reported that growth of shoots than roots
are less affected by salinity Ezzati et al. (2011). Corn is
considered as one of the most important corps in Iran and it is
cultivated in 0.25 million hectares areas. Annual production of
this crop was reported 1.65 million tons from Iran which was
reported 2.8 percent of total cereal production (Ezzati et al.,
2011). Large numbers of studies concluded the negative effect
of soil salinity on the growth characteristic of plant but the
information regarding the effect of soil salinity on the
biochemical and physiological parameters of corn plant under
Iranian climatic conditions are in scarcity therefore in present
study by using different soils and maltodextrin, the corn was
fostered and biochemical and physiological treated plants were
measured and compared.
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condition during study period was 25 ° ± 2C and 65%
respectively while the water temperature was also maintain at
25 °C. For identical corn cultivation, perlite medium was used
during study period. In homogenized situation and by using 4
reactors with 8-liter and 2 projectors with 3300 m 2/m3 of
climate and adequate moisture of 2-valent iron was revived and
it was placed to treat with corn.
All the selected desert soils were used as treatments while the
growth of control plants was conducted by using Hoagland.
Collected desert soils were kept in reactors at suitable light for
120 minutes, this process helped in the activation of available
bacteria. The soil of Libyan Desert has elements of Niks,
quartz, calcite and gypsum. Physiological parameters and the
amount of enzymes were measured by using methods
described by Ezzati et al. (2011). The physicochemical
properties of collected soil samples were also measured by
available standard methodology. The EC of the collected soil
samples were measured by the method described by Smith &
Doran (1996) while the chemical analysis of collected soil
samples were carried out by following the manual prepared by
Haluschak (2006). Level of Glutathione peroxidase and
Malondialdehyde enzyme were measured by method described
in Boguslawska-Jaworska & Kaplan (1969) and Dey et al.
(2007) respectively.
3 Results
3.1 Physicochemical Properties of the collected desert soil
Results of pH and EC of the collected samples from deserts of
Iraq, India, Karaj and control has been displaced in table 1.
The highest degree of salinity (pH 8.2) and EC (46) was
reported from the sample collected from the Libyan Desert
soil, this pH and EC value was followed by the sample
collected from Iraq desert. The lowest pH (7.39) and EC (16)
was reported from the Karaj desert soil. The salinity and EC of
Indian and Karaj desert soil was reported below than the
Control. Chemical analyses of various areas desert soil are
represented in table 2. Like soil pH and EC, Libyan Desert soil
showed highest minerals nutrient level which favors the better
plant growth. Among all the tested soil, soil collected from
Karaj shows least nutrient availability while the soil of Indian
and Iraq desert shows intermediate nutrient levels.

2 Materials and Methods
3.2 Effect of desert soil on Plant growth characters
250g soil sample was collected from the desert of Libya, Iraq,
India and Karaj desert of Iran for investigating the effect of
these soils on the biochemical and physiological parameters of
corn plant. Maize variety used in this study was developed by
the Research Institute Alborz Province of seeds and seedlings.
Study was conducted at research laboratory of School of
Biological Sciences at the University of al-Khwarizmi The
average temperature and humidity maintained under laboratory
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Result of the study revealed highest fresh (0.3201g) and dry
weight (0.0330g) from Libyan Desert soil and it was followed
by Iraq desert soil. The lowest fresh and dry weight was
reported from the Karaj soil and it is lower than control. While
these two values for Indian desert are almost at par the control
treatments (Table 3).
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Table 1 Measured PH and EC of the various dust samples collected from different areas
Desert soil Samples

pH

EC (ds/m)

Libyan

8.2

46

Iraq
India

7.73
7.44

35
19

Karaj

7.39

16

Control

7.5

27

Table 2 Chemical analysis of collected dust from different Desert regions
Soil Samples

Libyan Desert
Iraq
India
Karaj
Control

Fe (mg/l)

NO3(mg/l)

Zn(mg/l)

Cu (mg/l)

Na(meq/l)

Ca(meq/l)

Cr(meq/l)

so42-(meq/l)

1.07
0.44
0.12
0.1
0.9

170.1
165.8
130.8
155.5
155.7

0.68
0.52
0.33
0.21
0.2

0.07
0.05
0.04
0.04
0.03

41
31
28
23
29.4

30.1
26.1
29.3
20.1
20

0.27
0.22
0.13
0.09
0.7

2.4
2.1
1.7
1.8
1.8

3.3 Effect of desert soil on enzymes level
Effect of desert soil on the level of Glutathione peroxidase
enzyme (GPx) was also evaluated in present study. Like other
parameters here also negative effect of soil salinity level was
not reported and the highest level was reported from highly
saline soil of Libyan Desert. The enzymatic activity in the
treatment containing dust of Iraq and India shows mild activity
and not showing any significant differences between these two,
the minimum amount of enzyme activity is related to control
treatment (Figure 1).
Corn sample treated by dust of Libyan Desert showed lower
level of Malondialdehyde (MDA). So the MDA level in plant
treated by desert soil of Libya was almost half than the
treatment of control. Treatment containing dust of Iraq and
India shows MDH activity in one range and there was no
significant differences reported. There is an inverse relation
between the catalase enzyme and MDA (Figure 2).
4 Discussions
Electrical conductivity represents the availability of soluble
salt in a soil. Like salt concentration, value of EC is also
directly proportional to the salinity and highly saline soil has
always higher EC. In present study highest pH and EC was
reported from Libyan Desert soils. Findings of present study
are in accordance with the finding of Patriquin et al. (1993)
those have reported a positive effect of soil salinity on the EC,
these researchers reported that. Similar type of findings was
reported by Smith & Doran (1996) and Anderson Cook et al.
(2002).
Like EC and pH, soil sample collected from Libyan Desert
sows superiority over the other soil samples in available
nutrients. Higher salt level of Libyan desert soil favor its high
salinity and EC and in this manner finding of present study are
in accordance the findings of Kumar (2008) those has reported
_________________________________________________________
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that higher value of soil soluble salt has been represented by
high salinity and EC.
Findings of this study clearly suggested that application of
various areas desert soils did not have any negative impact on
the plant growth and it influence fresh and dry weight of the
corn plant. A comparison of plant length, fresh weight, dry
weight of plant, EC and pH measurements suggested that
degree of desert soil salinity did not showing any negative
effect on plant growth and maximum length, wet and dry
weight was reported from desert sample of Libyan Desert as
compared to the other samples of Iraq, India and control.
Although plant showed poor growth in highly saline desert soil
but findings of present study are not showing any negative
effect of desert soil on the growth of corn plant. While these
soils were lead to increase of average wet weight of plant and
increase the activity of guaiacol peroxidase enzyme.
Comparing salinity degree and plant growth characters, a
positive correlation was observed between these two and
highest plant growth was reported at the highly saline soil
collected from the Libyan Desert. In present study plant grown
in highly saline desert soil showed superiority over the less
saline soil of Karaj Desert. These findings are similar to the
finds of previous researchers; those have reported higher
growth in desert soil (Zhu & Zhang, 1997). This higher plant
growth can be justified by the presence of higher salt
concentration in Libyan Desert soil.
Antioxidant enzyme is considered as the fastest combatant
units against the attack of active oxygen (Inze & Montago,
2002 ). According to Vaughan & Judd (2003), plants are
affected by different stresses such as salinity, drought, tissue
damage (scarring), ozone, UV etc during their life cycle.
Salinity stress is one of the most important environmental
factors to reduce the plant production. This may be due to the
effect of soil salinity on physiology, growth and evolution of
plants (Smith, 1995).
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Figure 1 the GPX enzyme activity of sample of leaves of corn
plant treated with collected dust from different countries

Figure 2 the MDA enzyme activity of leaves of corn plants
treated with collected dust from different countries

Table 3 Fresh and dry weight of corn plant based on the different areas soil.
Sample of Soil

Fresh Weight (g)

Dry Weight (g)

Libyan
Iraq
India
Karaj

0.3201
0.2702
0.2491
0.1812

0.033
0.0264
0.0229
0.0177

control

0.2308

0.0219

High salinity is one the most important agriculture problems in
most of the part of world and more than half of irrigation
systems in the world are affected by salinity (Zhu & Zhang,
1997). Furthermore, Grattan & Grieve (1992) reported that
increasing in salinity of soil affect the performance of root
possibly it will be decrease, also they reported a positive
correlation between the salinity level and plant weight. In this
manner finding of the present study are in accordance with the
findings of Grattan & Grieve (1992). Dadkhah & Griffiths
(2005) reported that by increasing the salinity degree of soil,
the dry weight of plants show a descending trend and it is due
to impaired absorption of nutrients required for plant growth.
In this manner findings of present study are controversial to the
findings of Dadkhah & Griffiths (2005). In present study
negative effect of saline soil was not reported and highly saline
Libyan desert soil produced better growth results than the less
saline soil. Foster (1991) reported that the growth of shoots are
less affected by salinity than the roots growth.
Foster (1991) also reported subsequent impacts on plant
growth and reproduction. Plants in their environment are
influenced by different stress such as salinity, drought, tissue
damage (scarring), ozone gas, UV and so on. Salinity stress is
one of the most important environmental factors which is
responsible for the reducing plant productions (Nakano &
Asada, 1980). This may be due to the effect of this high
salinity on the physiology, growth and development of plants
(Orcutt
&Nilsen , 2000; Bandeoğlu et al., 2004; ElTayeb,2005; Shibli et al., 2007). Dry weight of plants by
increasing the salinity degree of soil shows a descending trend
and this is due to the impaired absorption of nutrients required
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for plant growth. It should be noted that growth of shoots is
less affected by salinity (Parida & Das, 2005).
In present study it was concluded that soil salinity did not any
negatively affect antioxidant and Physiological Properties of
Corn Plant. High soil salinity is because of the present of high
salt and this high salt condition favor the plant growth and
enzyme level.
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