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Extended Abstract

Introduction: Nowadays, the aquaculture industry has prospered all over the world, including Iran.
However, the use of unconventional water resourses should be considered as an effective solution for the
sustainable aquaculture development in the purpose of animal protein production and job security due to
the global freshwater shortage crisis (Karimidastenaei et al., 2022). In this regard, Yazd provines in Iran
has unconventional ground water resources with relatively warm and brackish water that does not have
access to inland water bodies and has provided a suitable environment for the cultivation and propagation
of non-native species (Alizadeh and Bemani, A., 2012; Rajabipour et al., 2013).

Materials and Method: In this study, some physicochemical parameters, ions, and heavy metals of the
well waters from four different farms in Bafq (Yazd) were measured. The water samples from 6 wells
were transported to the laboratory within a maximum of 6 h under the cold-chain conditions and the
physical (salinity, temperature, and electrical conductivity) and chemical (pH, total dissolved solids, total
hardness, total alkalinity, ammonia, nitrate, nitrite, chlorine, sulfate, carbonate, bicarbonate, phosphate,
sodium, calcium, magnesium, and potassium) parameters of the groundwater sources were analyzed
according to international standard methods (APHA, 2012) and Iranian national standards 1053. Sodium
and potassium ions were measured with a film photometer (Carning 410), and titrimetric tests were also
performed to determine hardness, calcium, magnesium, and chlorine. Heavy metals (iron, zinc, chromium,
copper, arsenic, aluminum, and boron) were measured after a digestion step with concentrated nitric acid
using an atomic absorption spectrometer (SpectrAA-200, Varian, Mulgrave, Australia) (Baldwin and
Marshall, 1999). It should be noted that the parameters of temperature, salinity, oxygen, electrical
conductivity and pH were measured at the sampling site by a portable HACH device (HQ30d, HACH,
USA). Some tests were performed by the National Research Center of Saline-waters Aquatics. All
chemicals used in the tests were manufactured by Merck, Germany.
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Results and Discussion: Water quality assessment is an essential step for any aquaculture operation.
Aquatic organisms experience stress when ecological conditions are unfavorable. These levels of stress
negatively affect feeding and growth rates, ultimately reducing production yields (Carbajal-Hernandez et
al., 2013). Various aquatic species have been introduced for aquaculture in desert/aride or inland waters in
the world, including tilapia (Nile tilapi is the main species), North African catfish, some carp species, sea
bass, sea bream, and some ornamental species (Sadek et al., 2011). The are seven popular aquaculture
species in Iran that can be cultured in brackish water, including rainbow trout (Oncorhynchus mykiss),
common carp (Cyprinus carpio), Nile tilapia (Oreochromis niloticus), Asian sea bass (Lates calcarifer),
cobia (Rachycentron canadum), bluga (Huso huso), and whiteleg shrimp (Litopenaeus vannamei).
According to the results, the total water hardness (2261-2802 g/l calcium carbonate) and the amounts of
some of the main water ions such as calcium, magnesium, and sulfate were in the range of 448.1-472. 2,
568-500.7, and 3840.4-4200.2 mg/l, respectively. The level of potassium ion (37.3-41.4 mg/l) in the wells
was recorded lower than the desired levels in brackish waters. However, the range of pH, total alkalinity,
and heavy metals were in accordance with existing standards, and were suitable for aquaculture. Hardness
refers to the amount of alkaline earth elements such as calcium and magnesium, as well as many other
ions including aluminum, iron, manganese, strontium, and zinc in water (Verma et al., 2022). Excessive
water hardness can have detrimental impacts on fish and shellfish, especially crustaceans, including
reduced growth, disruption of ion homeostasis, altered energy metabolism, and even histopathological
lesions (Boyd and Tucker, 2012; Swain et al., 2020; Limbaugh et al., 2021). Brackish groundwaters are
generally poor in potassium ions, largely due to the fact that potassium is absorbed and unavailable by
cation exchange in clay soils (Stumm and Morgan, 2013). The most common substance used to increase
potassium concentration in fish pond water is potassium chloride (KCl) fertilizer, which contains 50%
potassium (Boyd, 2003).

Conclusion: The results of water quality requirements for some commercial aquatic species showed that
the physicochemical parameters of the studied wells are within the tolerable range of rainbow trout,
common carp, cobia, and Nile tilapia. Also, the quality of these waters is quite favorable for the
cultivation of Asian sea bass. However, in Pacific white shrimp farming practices, it is necessary to
perform ionic water manipulations due to the low potassium content, low salinity, and high total hardness
in the studied wells.
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Figure 1: Study area and geographical location of the sampled wells (Bafgh, Yazd Province)
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Table 1: Physical parameters of brackish water from the wells in Bafq (Yazd province)

Groundwater samples

Parameters Well No. 1 Well No. 2 Well No. 3 Well No. 4
Temperature (°C) 2430+ 0.27 23.7+£0.19 24.10+£020 23.90+0.32
Electrical Conductivity 12.38 +0.63° 12.52 + 12.73 + 14.71 £
x 10% (uS/cm) 0.46° 0.41° 0.88*
Salinity (ppt) 8.70 £ 0.20 8.86+0.30 9.06+0.22  9.31+0.37

(n:3,p<005)¢~...\ )\Jb;hu ;}M}‘Jf} odas OLis [_)}Z.wjbjb ;JjLA;A Jﬁ)"

Different letters in each column indicate significant differences (n=3; p<0.05).
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Table 2: Chemical parameters of brackish water from the wells samples in Bafq (Yazd province)

Groundwater samples

Parameters Well No. 1 Well No. 2 Well No. 3 Well No. 4
pH 7.54 £0.04 7.51+0.03 7.47+0.03 7.57+0.02
TDS (mg/1) 8690 + 288.2 8330 £254.5 8120 + 148.5 8450 £ 59.1
Total hardness (mg/l CaCOs) 2802 £ 185.3 2642 £75.4 2261 £179.6 2568 +£150.8
Total Alkalinity (mg/l CaCO3) 88.43+£8.2 85.06+5.5 100.00 + 4.8 90.11 £6.1
Carbonate (mg/l CO3) ND ND ND ND
Bicarbonate (mg/1) 91.52+£53 97.62+7.7 94.57+£2.0 9579+ 1.8
Nitrate (mg/l) 11.89+£0.16 13.94+ 1.1 13.74 £0.73 12.66 =0.09
Nitrite (mg/1) 0.003 +0.001 0.010 £0.002 0.083 = 0.004 0.0169 +0.001
Total Ammonia (mg/1) 0.052 +0.05 0.041 + 0.003 0.039 £+ 0.003 0.027 £ 0.008

(0=3; p>0.05) L5 55 5> e Ol U8B oy 3550 sla el (TDS: Total Dissolved Solids

TDS: Total Dissolved Solids «There were no significant differences in the parameters studied (n=3; p>0.05).
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Table 3: Some ions and heavy metals in the water samples of brackish wells in Bafq (Yazd province)

Parameters

Groundwater samples

Well No. 1 Well No. 2 Well No. 3 Well No. 4
PO.* (mg/l) 0.092 +£0.028 0.088 +£0.018 0.085 £+ 0.042 0.088 + 0.065
SO4* (mg/l) 4200 £265.2 3915+ 233.0 4065 + 138.0 3840 +274.4
K (mg/1) 41.4+4.38 37.6+3.5 39.3+2.1 37.3+53
Ca (mg/1) 472 £15.2 455 £ 18.6 448 +23.1 460 +27.1
Mg (mg/l) 515+22.1 568 £25.7 519 +£28.2 500 +30.0
Na (mg/1) 3841+ 106.6 3772 +36.7 3657 £96.4 3818 +£144.9
B (mg/1) 1.60+0.24 1.24+£0.20 1.58£0.18 1.10+0.24
Cl (mg/l) 511 +72.1 496 + 66.7 489 + 50.0 506 +55.6
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As (mg/1) 0.039+0.013 0.029 + 0.011 0.014 +0.008 0.020 £ 0.011
Cu (mg/]) 0.004 £ 0.002 0.004 £ 0.001 0.007 = 0.006 0.002 + 0.001

(=3; p>0.05) L5 55 5> gma Ol U8B sy 5590 sl el y T

There were no significant differences in the parameters studied (n=3; p>0.05).
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Table 4: Comparison of groundwater quality characteristics of Bafq in Yazd with other countries and

existing standards
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Wakool-

Parameters  standard of ions in Helwan- Tullakool/ New Rohtak - Kuala Langat- Unde.rground
. south of . . brackish wells

for fish brackish Cairo/Eevpt South Haryana/India ~ Selangor/Malaysia i Baft

farming waters eYp Wales/Australia 4
Salinity _ - - 19.6 12 6.91 8.70 -9.31
(ppt)
pH 6.5-9.5 - 6.87—7.90 7.9 8.01 6.81 747 -7.57
Total
Hardness 400 - 246.1 -499.8 - 1900 - 2802-2261
(mg/1
CaCO03)
Alkalinity
(mg/l >70 - - 195 230 - 85.06 -100
CaCO03)
Calcium - 308 47.9-123.17 504 218 65.65 472-448
(mg/1)
Potassium - 75 <114 9.2 312 11.93 37.6 -41.4
(mg/T)
Magnesium - 125 30.69 -51.16 820 286 241.77 568-500
(mg/1)
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Sodium - 7745 60.3 -128.5 4210 - 2109.08 3841-3657
(mg/l)
Iron (mg/1) <0.9 - 0.160 -4.033 <0.05 - 12.49 0.21-0.35
Copper -0.005 _ -0.018 0.007 - 0.09 0.002 -0.007
(mg/l) 0.1 0.0001
Zinc (mg/1) 0-2.3 - - <0.001 - 0.02 0.06 -0.22
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