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Abstract  
This paper described effects of two different types of saline water with dripping 

irrigation system after 14 years. This study was conducted in 2008 at Fadak Park. This 
Park is located on river alluvial plane of ancient Zayandeh Rood path in North of 
Isfahan city-Iran (320 44/ to 320 43/ N and 510 41/ to 510 42/ E) and the elevation of the 
site relative to the sea site was 1573 meters, and about 85 ha in extent. Mean annual 
precipitation from 1975 to 2003 at Metrological Organization was 108.4 mm and the 
mean annual minimum and maximum temperatures were 5.9 and 23.80C, respectively. 
This area has been cropped under Ulmus, Pinus, Robinia, Morus alba, Berberis, Thuja 
orientali s, Cupressus Sempervirens, Albibizia Julibrissin, Alianthus Altissima and 
Fraxinus . Since 1993 they were irrigated by drip irrigation system. To study the water, 
6 samples of different sources of irrigation water were analysed. The results showed 
very high salinity (ECiw= 4.3 dSm-1), Medium Sodium (SAR= 9.7), toxicity of Chloride (Cl-

=20meL-1), high quantity of Bicarbonates (HCO3- = 9.8 meq L-1) in areas with 
undesirable growth. All of these parameters decrease plant growth due to decrease 
water and nutrition availability in undesirable area growth. 
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INTRODUCTION 

The water scarcity caused to reuse the saline water for irrigating the ornamental shrubs 
(Gómez-Bellot et al., 2013). Water limitation and salinity for growing plants are two most 
important factors for farmland, especially in arid and semiarid areas of Iran. Developing the 
new systems for water treatment in this area is very costly(Talebnejad and Sepaskhah, 2015) 
so alternative way is needed. Some factors, including the crop species, soil and water 
availability, soil type, climate and weather condition can effect on plants growth. The 
groundwater quality can contribute to crop water use and final production. Some plants 
species can easily grow in high salt concentrations close to the seawater (40dSm-1) and 
higher. Increasing the good quality water demand for industrial and domestic uses led to the 
need to recycle the wastewater sources, especially in arid area with water scarcity factors 
(Gómez-Bellot et al., 2013).  

The Using of the poor quality water in agricultural and environmental area have been 
studied, although there are not enough information are available about their healthy growth 
and acceptable quality in ornamental plants (Gómez-Bellot et al., 2013). High salt 
concentration in irrigation water can reduce the plants growth by decreasing the available 
water for roots, also, some ions such as Na+ and Cl- can cause plant toxicity by accumulating 
in plants tissues. In some cases, the available water has high concentration of boron and 
significant metal toxicity. During the weathering of mineral, the boron and salt concentration 
in the soil solution will increase (Gómez-Bellot et al., 2013). In addition, Na+ accumulation in 
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soil is causing a lot of adverse in soil solutions and soil pH. Soil structure and soil hydraulic 
ÐÒÏÐÅÒÔÉÅÓ ÁÎÄ ÕÎÂÁÌÁÎÃÅ ÁÖÁÉÌÁÂÌÅ ÎÕÔÒÉÔÉÏÎȭÓ ÆÏÒ ÐÌÁÎÔÓ (Li et al., 2015). Therefore, these 
factors can affects the plants growth and development and so, decreasing the plant 
productivi ty, in some ornamental and wild species(Gómez-Bellot et al., 2013). There are some 
known strategies available to avoid the damage caused by salt available in soil and irrigation 
water. There are many ornamental species which are able to tolerate the stress which caused 
by salt. Recovery from the stress, is another way in stress conditions, that generally 
characterized by leaf water potential and balance in plants hormones (Gómez-Bellot et al., 
2013). Drip irrigation is one of the most efficient methods for applying water precisely and 
uniformly. It can help to reduce the salt concentration around the plants roots and leaches 
salt to the edges of wetted zone(Sun et al., 2013; Li et al., 2015). 

This study investigate the effect of brackish water on ornamental plants growth as one 
of the most important factors to reduce the plant growth in undesirable growth area. 
 
MATERIALS AND METHODS 

This study was conducted in 2008 at Fadak Park. The study area is located on the river 
alluvial plain of ancient Zayandeh Rood path north of Isfahan-Iran. The elevation of the site 
relative to the sea site was 1573 m, being about 85 ha in area. The soil is classified as a fine 
clayey, mixed, semiactive, thermic, vertic haplocalcids in Soil Taxonomy. Mean annual 
precipitation from 1975 to 2003 (Metrological Organization) was 108 mm and the mean 
annual minimum and maximum temperatures were 5.9°C and 23.80°C, respectively. To study 
the water, 6 samples of water from desirable and undesirable plants growth area were 
collected. Clean plastic container used for sampling. The containers were rinsed several times 
with water to be tested. The samples collected within the irrigation system. The amounts of  
water pH, bicarbonate, carbonate, electrical conductivity (ECw), total dissolved solids (TDS), 
sodium, chloride, sodium absorption ratio (SAR), potassium, magnesium, calcium were 
analaysed by following the Diagnosis and Improvement of saline and alkali soils (Richards, 
1954), except in the case of pH and conductivity, which were determined using a previously 
calibrated commercial pH meter and conductimeter.  
 
 RESULTS AND DISCUSSION 

The summary of the water properties are shown in Table 1. 
 

Table 1. Concentrations of major cations and anions in irrigation water in undesirable plants 
growth areas (1, 2, 3) and desirable plants growth areas (4, 5, 6). 

Sample 
Number 

Na+ K+ Ca+2 Mg+2 Cl- CO3
-2 HCO

3
- 

EC SAR TDS pH 

meq L-1 dSm-1  ppm 

1 32.2 0.3 4 7 20 0.3 9.8 104.4 9.74 2626.56 8.2 
2 34.3 0.4 4 7 20 0.3 9.4 4.34 10.3

7 
2782.08 8.2 

3 34.3 0.4 4 7 21 0.4 9.5 4.31 10.3
7 

2763.52 8.2 

4 13.7 0.09 4 8 10 0.2 8.6 2.16 3.98 1382.4 7.7 
5 13.7 0.09 4 8 10 0.2 8.6 2.16 3.98 1382.4 7.7 
6 13.7 0.04 4 7 10 0.2 9.2 1.99 3.98 1273.6 7.6 

 
The pH values were slightly alkaline, as expected in soils with high carbonate content. 

At few places where the pH did increase, it was accompanied by higher SAR value (SE Spain 
C. Pe'rez-Sirvent, 2003). 

The following table is a quick rating of irrigation quality based on the ECw 
(HarrisLabratoaries, 2006): 
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Table 2. Water classification according to ECw and Dissolved Solids. 

Water Classification  

Dissolved Salts Expressed As: 

ECw 
dSm-1 

Dissolved Solids 
ppm 

Low Salinity < 0.25 < 160 
Medium Salinity 0.25 ï 0.75 160-480 

High Salinity 0.76 ï 2.25 480-1440 
Very High Salinity > 2.25 > 1440 

 
Based on table 2, irrigation water in samples 1, 2 and 3 have very high salinity while for 

sample 4, 5 and 6 have irrigation water with high salinity. 
Degrees of problems associated with increasing quantities of salts are shown in table 3 

(Harr isLabratoaries, 2006): 
 

Table 3. Relationship between electrical conductivity and plants growth. 

ECw Potential Problems 

< 0.75 Little/no plant growth problems associated with normal irrigation 
0.75ï2.25 Potential plant growth problems with salt sensitive plants 
> 2.25 Severe plant growth problems; select only salt-tolerant plants 

 
According to table 1 and 3, irrigation water in this park have sever plant growth 

problem in samples 4,5 and 6 and only salt-tolerant plants can grow in this area, while in 
samples 1, 2 and 3 there is irrigation water with potential plants growth problems with salt 
sensitive plants. In sample 1, ECw is 104.4 dSm-1 which in this area we cannot find any plants 
with reasonable growth. While in desirable plants growth area the ECw is more acceptable 
for plants. 

Degree of problems associated with increasing SAR values are shown in table 4 
(HarrisLabratoaries, 2006). 
  

Table 4. Relationship between SAR and potential problems 
SAR  Potential Problems 

1.0 ï 9.0 Low Sodium: may be used with little harmful affect 
10.0 -18.0 Medium Sodium: problem with build-up on fine textured soils 
19.0-26.0 High Sodium: sodium build up on most soil types, high leaching rate needed 
>26.0 Very High Sodium: unsuitable for most uses 

 
According to the results in table 1 and 4, it is clear that sodium absorption ratio in 

samples 4, 5 and 6 would not have problem on plants growth while in 1, 2 and 3 samples, the 
irrigation water have medium sodium and it is harmful for plants growth and soils. With 
increase the amounts of Sodium in irrigation water, soil structure and infiltration rate will 
decrease. 

The amounts of carbonate and bicarbonate in the irrigation water sample have been 
shown in table 1. According to these results, the irrigation water is unsuitable for most uses. 
Carbonate and bicarbonate ions are common ions in irrigation water and they can have an 
important impact on soil structure and soil vegetation. If the amount of carbonate and 
bicarbonate ions in the water become high (more than 120 and 15 mgL-1 respectively), they 
will react with calcium and magnesium in the soil and produce insoluble calcium carbonate 
and magnesium carbonate. This reaction reduces the amount of free calcium and magnesium 
in the soil and thus negative sites will occupy by sodium ions. High sodium in the soil, causing 
damage to soil structure and so water infiltration in the soil will reduce (Landschoot, 2002). 

Sodium ions are present in almost irrigation waters. The amount of sodium ions in 
irrigation water is less important unless the amount is higher than 70 mgL-1. The results 
presented in table 1, indicated a severe problem in this respect of this irrigation water 
(Landschoot, 2002). 
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High levels of sodium in samples 1, 2 and 3 compared with bivalent positive ions cause 
swelling and aggregates began to collapse. In such circumstances, the permeability is reduced 
and soil crust is appeared in soil surfaces. 

Chloride is also effective in water salinity and if the concentration is higher than a 
certain level, is causing toxicity in plants. 

Pasture plants are not sensitive to the chloride concentration and they can tolerate 
more than 100 mgL-1. It is important to note that most ornamental plants are sensitive to 
chloride concentration about 70 mgL-1 of irrigation water (Landschoot, 2002). The results 
presented in table 1, indicate that there is a problem in this irrigation water. Problem related 
to chloride toxicity is less in samples 4, 5 and 6 than 1, 2 and 3. There for, toxic chloride in 
irrigation water can be an important factor for undesirable plants growth in these areas. 

The amounts of calcium, magnesium and potassium in mgL-1 are presented in table 5 
(Landschoot, 2002). 

Figure 1. Undesirable plants growth areas, 1 (Right), 2 (Left). 
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Figure 2. Undesirable plants growth area 3 (Right-Top), Desirable plants growth areas 4 
(Left- Top), 5 (Right ɀ down) and 6 (Left-down). 

 

Table 5. Guide line for Calcium, Magnesium and Potassium in irrigation water. 

Elements Low Normal High Very High 

mg L-1 

K+ <5 5-20 20-30 >30 

Ca2+ <20 20-60 60-80 >80 

Mg2+ <10 10-25 25-35 >35 
 

The results presented in Table 1 in compare with Table 5, indicated that the amounts of 
calcium and magnesium in irrigation water are in high ranges and the amount of potassium is 
normal. 
 
CONCLUSIONS AND RECOMMENDATION 

The following conclusions can be drawn from the study: 
ɀ The use of waters with high salt concentration has led to processes of degradation and 

reduction of production capacity. The study of the water-soluble ion balance in the 
water provide an opportunity to determine water quality and allows to determine the 
main factors influencing the ornamental plants growth in Fadak-Park.  
ɀ Use of poor quality waters requires three changes from standard irrigation practices: 

(1) selection of appropriately salt-tolerate crops; (2) improvements in water 
management; (3) maintenance of soil-physical properties to assure soil tilth and 
adequate soil permeability to meet crop water and leaching requirements (Oster, 
1994). 
ɀ Also, mixing irrigation water as well as low quality water with good quality water in 

ratio to keep the salinity of irrigation water below the threshold of the target crop is 
an acceptable practice and is suggested (Abdel Gawad, 2005). 
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