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Abstract: This experiment was conducted in the lathhouse of Basra during the 2021-2020 using plastic pots with a capacity of 5 kg. Three
levels of salinity of irrigation water were 1, 3 and 5 dS.m™. The use of irrigation water with increasing levels of saline led to decrease in the
average of production of dry weight of the vegetative part. When salinity levels rise (1 to 3 and 5dS.m™), there was decrease in calcium,
magnesium and potassium in the plant vegetative part tissues and an increase in sodium and chloride content. The increase in the salinity of

theirrigation water decreased the absorbed amount of calcium, magnesium, sodium and potassium and increased chloride absorbed.
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Iraq's geographical location is within the dry and semi-
arid areas and the dependence on irrigation in agriculture
and the lack of rain and the control of neighboring countries
over the headwaters of the Tigris, Euphrates and Shatt al-
Arab rivers necessitates the use of saline water and poor
quality water in agriculture to compensate for this shortage.
Irrigation influence the yield and plays a major role in
increasing the readiness to absorb nutrients, in the growth
and division of cells and the regularity of the photosynthesis
process (Ali and Ahmed 2017). The high concentrations of
salts in the irrigation water have direct and indirect effects on
the plant leading to reduction in the production of agricultural
crops through the toxic effects of sodium ion, which leads to
decrease in the effectiveness and activity of cells and their
ability to divide (Al Faki 2010). The indirect effects which
results in an environment that is not suitable for plant growth
and thus affects productivity (Fahad et al 2015). The wheat
crop is one of the most important strategic crops in Iraq, as it
ranks first in terms of its cultivated area and 4,343.473 million
tons annually (Iragi Ministry of Agriculture 2020), compared
to other countries such as Egypt, which produces an average
of 8.8 million tons annually (FAO 2018). Therefore, many
studies conducted to study the effect of different levels of
salinity of irrigation water on the growth and production of
wheat. Hussein et al (2011) observed that by increasing the
electrical conductivity of irrigation water (4.6 and 9.3 dS.m"),
the absorption of nitrogen, phosphorous, potassium, calcium
and magnesium decreased, while the absorption of sodium
and chloride ions increased in the vegetative growth of wheat
with an increase in the salinity of irrigation water. Al Delfi
(2013) showed that with an increase in the electrical

conductivity (EC) of irrigation water (1.50 and 8 dS.m™) there
was an increase in the concentration of magnesium, sodium
and chloride, and a decrease in the concentration of
potassium, calcium and the percentage of potassium to
sodium in the vegetative part of the corn plant. Abboud and
Abbas (2013) found that increasing the levels of electrical
conductivity (EC) in irrigation water (2, 4 and 8 dSm™) used
forirrigation of wheat and led to an increase in the absorption
of sodium, calcium and magnesium, and a decrease in
potassium absorption, as well as the ratio of potassium to
sodium (K\Na). Al Kaabi (2017) indicated that the increase in
the electrical conductivity (EC) of irrigation water (3 and 6
dS.m") led to a non-significant decrease in the dry weight of
the vegetative total of wheat plan. The present study was
carried out to obeserve effect of water salinity on the growth
ofthe wheat crop.

MATERIAL AND METHODS

The experiment was conducted in the lath house College
of Agriculture, the University of Basra during 2020 using 5 kg
plastic pots in completely randomized design with three
replications. The physical and chemical properties of the sail
used in the experiment were estimated and are presented in
table 1. The soil was fertilized with nitrogen @ 200 kg N ha™ in
the form of urea fertilizer 46% nitrogen. Nitrogen was added
in two batches, day before the date of sowing wheat mixed
with the soil and the second after a month from sowing
dissolved with irrigation water. Phosphorus was added @
100 kg P ha" in the form of concentrated superphosphate
fertilizer, 20.21% phosphorous, day before sowing, mixed
with the soil, Potassium was added at 120 kg ha™ in the form
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of potassium sulfate fertilizer 40.43% potassium at once
before sowing, mixed with the soil (Jadoa 1995). Irrigation
water was done according to the electrical conductivity in the
experiment after preparing a brine solution of known
concentration of (MgS04) salt and diluted to the required salt
levels of 1, 3 and 5 dS.m” by mixing it with distilled water
using the following equation (Ayers and Westcot 1985)
EC1= [ECa *a] +[ECb(1-a)]
EC1 = Electrical conductivity of the water to be obtained
(dS.m™).
ECa = Electrical conductivity of water used for dilution (dS.
m™).
ECb = Electrical conductivity of drainage water (dS.m™).
EC1 = Electrical conductivity of water to be obtained (dS.m™).
a = percentage of water used for dilution (dS.m™).

The required electrical conductivity values were
ascertained by measuring their electrical conductivity after
dilution.

Wheat variety Buhooth 22 was sown on November 11,
2020 with 15 seeds per pot and then irrigated with tap water
and arranged randomly, covered with black nylon to
encourage germination. After germination, thinning was
done to keep 10 plants per pot and after ten days were
irrigated with the prepared irrigation water levels, in addition,
to tap water as a control treatment and equivalent to the field
capacity while maintaining moisture in the periodic weight of
the pots and completing the deficiency with the same water
for each treatment. The experiment continued for 60 days.
After 60 days of planting, vegetative part of the plant at were
harvested 1.5 cm from above soil surface to avoid
contamination. The dry weight of the vegetative growth was
calculated by drying the plant samples in an oven at 65-70°C
until the weight was stable. The dried plant samples were
grounded with an electric grinder, then a certain weight of the
plant tissue was taken and digested using an acidic mixture
(concentrated sulfuric acid H2SO4 + perchloric HCIO4 4%)
by heating until a clear solution was obtained according to
Purson Cresser method. Sodium and potassium were
estimated in the digestion solution using flame photometer
rand calcium and magnesium using Phoenix-986 atomic
absorption spectrophotometer. The chloride was estimated
by taking 0.2 gm of the prepared sample and extracted by
(2%) acetic acid, and it was determined by blotting method
with 0.01N silver nitrate using 5% potassium chromate index
after adjusting the acidity of the extract (Kalra 1998). The
absorbable amount of the elements (calcium, magnesium,
sodium, potassium and chloride) in the samples was
calculated by multiplying the concentration of the element in
the plant tissues with the weight of the dry matter of the plant.
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RESULTS AND DISCUSSION
Dry matter production (g): The average dry weight of the
vegetative part of the wheat plant in response to different
salinity levels is depicted in Figure 1. The increase in
irrigation water salinity levels from 1to 3and 5dS.m"ledto a
significant decrease in the dry matter production of wheat. T1
level was significantly superior to T5 level with dry weight of
14.76 g but it was not significantly superior to the T3 level.
This decrease in the dry weight of the vegetative part of
wheat with the increase in the salinity can be due to negative
effect on the vital processes such as photosynthesis, protein
synthesis, and the reduction of total soluble sugars, affecting
vital activities and consequently decrease the dry weight of
the plant (Bernstein 2011). The increase in salinity levels in
the irrigation water has harmful effects on the growth of crop
plants due to its osmotic and watery effect of the plant and
consequently decrease the growth. Khan (2013) observed
thatthe increase in the salinity of irrigation water leads to high
osmotic pressure in the soil solution as a result of the
accumulation of salts in the root zone, and consequently, the
lack of water availability for the plant as a result of low water

Table 1. Chemical and physical properties of soil before

planting
Traits Values Units
pH (1:1) 7.30 _—
Electrical conductivity (EC) 3.45 ds.m’
Organic matter 1.4 g.kg'
Dissolved ions Ca™ 6.6 mmol.L"
Mg* 4.0
Na" 16.1
K 2.2
cl 223
SO, 71
CO, 0.0
HCO, 21
SAR 4.94
Soil separators Clay 390.0 g.kg'
silt 3173
sand 292.7
Soil texture Clay Loam [—

Table 2. Effect of irrigation water salinity levels on the
concentration ofions in wheat (%)

Salinity levels lon concentration (%) in wheat
(dS m™)

Cl K Na Mg Ca
T1:1 0.70 1.27 1.80 0.60 1.53
T3:3 1.01 1.25 1.88 0.55 1.40
T5:5 1.21 1.01 1.94 0.50 1.06
Control 0.53 1.28 1.05 0.35 1.40
CD (p=0.05) 0.61* 0.36ns  0.23** 0.35ns  0.23**
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potential. This causes physiological thirst of the plant despite
the availability of water in the soil. These results agree with
the findings of earlier workers (Rajpar et al 2011, Yassin et al
2011,Al Shammari 2012 and Eissa etal 2018).

Effect of irrigation water salinity levels on the
concentration of ions: The increase in the salinity levels of
irrigation water reduce calcium content. There were highly
significant differences in T1 and T3 compared to the salinity
level T5. Ali (2012) observed that the nutritional balance
within the plant is directly related to the presence of lons of
some elements of the salts in the soil solution. Al-Shammari
(2012) concluded that the increased salinity led to a reduction
in calcium, magnesium, and potassium, and an increase in
sodium in vegetative parts of wheat plant.

There were non-significant differences for the increase in
salinity levels in the concentration of magnesium in plant and
it decreased from 0.60 to 0.55 and 0.50% for levels T1, T3
and T5, respectively, compared to control treatment (0.35%).
The highest concentration of sodium was at T5 (1.94%),
while the levels T3 and T1 recorded an average
concentration of 1.88 and 1.80%, respectively. The
potassium concentration in the vegetative part of the wheat
indicated that there were no significant differences due to
imposed salinity levels through irrigation water. The
potassium concentration decreased from 1.27 to 1.25 and
1.01% with an increase in the salinity levels of irrigation water
from T1 to T3 and T5, respectively. Al Delfi (2013) explained
the decrease in potassium concentration in plant tissues with
increasing salinity of irrigation water decrease the growth due
to obstruction in absorption of ions by the plant, including
potassium. The results indicated that the chloride
concentration in the vegetative part of the wheat plant
increased with an increase in the salinity levels however were
no significant differences. The results agree with the findings
of Al Shammari (2012), Shamsi and Kobaraee (2013) and Al
Kaabi (2017).
lons absorbed in the wheat plant (g): The highest amount
of Ca absorption was in the control treatment (243.18 g)
followed by T1, T3 and T5 with a decrease in the amount of
calcium absorbed by 7.13, 20.78 and 51.62% compared to
the control treatment (Table 3). Ragab et al (2008) observed
that low absorption of nutrients by plants is that plants
exposed to salinity spend most of their energy in osmotic
regulation of water withdrawal from the external
environment, which causes an imbalance in the absorption of
nutrients.

There were no significant differences for the increase in the
levels of salinity of irrigation water in the absorbed amount of
magnesium. The lowest absorbed amount was recorded by the
saline level of 5 dS.m™, while the control treatment achieved
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60.79 g of the absorbed amount of magnesium in wheat plant.
Al Zubaidi (2011) indicated that each element has a specific
function in the vital processes that take place in different plants,
and when an element is greatly increased or decreased, this
causes an imbalance in one of the bio processes. Sodium
absorbed in the vegetative part of the wheat plant was
significant in at salinity levels T1 and T3 compared with the
control treatment. Sodium decreased with the increase in the
salinity levels of the irrigation water, with a decrease of 2.63,
18.95 and 31.35% for the levels T3 and T5 and the control
treatment, respectively, compared to the T1 level. The lowest
absorbed amount of sodium was in control treatment (182.38
g), while the highest amount was absorbed at the T1 level
(265.68 g). This may be because the salinity of the irrigation
water causes an imbalance in the nutritional balance in the soil
and plants, as well as the effect of salinity on the phenomenon
of preference for plants to absorb the required nutrients (Al
Zubaidi 2011). The concentration of salts in the soil causes
competition between the salt ions and the ions needed by the
plant, as the plant absorbs ions with high salt concentrations
than required for metabolic processes (Verbruggen and
Hermans 2013). There were no significant differences in the
absorbed amount of chloride, but the increase in the levels
caused an increase in the absorbed amount of chloride,
reaching 103.32, 138.97 and 134.31% for levels T1, T3and T5,
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Fig. 1. Effect of irrigation water salinity levels on the dry
weight of wheat (g)

Table 3. Effect of irrigation water salinity levels on the amount
absorbed by wheat (g)

Salinity levels Absorbed amount ( mg) in wheat
(dS m™)

Cl K Na Mg Ca
T1:1 103.32 187.45 265.68 88.56 225.83
T3:3 138.97 172.00 258.69 75.68 192.64
T5:5 134.31 11211 21534 5550 117.66
Control 90.06 222.34 182.38 60.79 243.18
RLSD 51.66ns 60.53** 52.99** 33.50ns 33.72**
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respectively. In control treatment, the lowest amount of chloride
ionwas absorbed (90.06 g). In general, these results agree with
the findings of Al Ghurairi (2011) and Hussein et al (2011) that
increasing the salinity of water irrigation led to decreased
absorption of calcium, magnesium and potassium. Abboud and
Abbas (2013) however, observed that the increase in the
salinity of irrigation water led to an increase in the absorption of
sodium, calcium and magnesium and a decrease in the
absorption of potassium.

CONCLUSION
This study indicated that increased and frequent saline
water irrigation resulted in gradual salt accumulation in the
soil, which negatively affected growth of wheat plant as a
result of low absorption of the ions needed by the plant.
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