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Abstract-

Khajod temple pond is located in Khajod village of Surat District of Gujarat. Water quality parameters (temperature, pH,
total dissolved solids (TDS), total hardness (TH), magnesium hardness, total alkalinity, dissolved oxygen (DO), biological
oxygen demand (BOD), chloride, phosphate, silicate, nitrate, nitrite and ammonical nitrogen) of pond for aquaculture
were analyzed for a period of six months from December 2011 to May 2012. Correlation coefficients were also studied for
inter-relationship. Results of study indicated that the pond could be used for fisheries and even recreation, after managing

the pond for water quality.
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Introduction

Temples are main centers of worship for Hindus
and Sikhs. Many temples in Gujarat and other states of
India have ponds in their vicinity called as temple ponds
which are polluted by human activities like dumping of
ritual materials, washing and bathing etc. There are some
studies conducted by Anithakumari et al., (1989); Maya et
al., (2000, 2001), Maya (2002) on temple ponds. The healthy
condition of an aquatic system depends upon its
physicochemical and biological characteristics so the water
quality of temple pond of Khajod village of Surat District of
Gujarat was undertaken. The present study is an attempt
to assess the water quality of Khajod temple pond in a
Surat district for sustainably use for fisheries and even
recreation.

Material and Methods

Water samples were collected every month in
the morning in acid washed polythene bottles. Water
sampling was carried out for six months from December
2011 to May 2012. Sample for dissolved oxygen were
collected in 300 ml capacity BOD bottles and fixed at the
site itself. Air, water temperatures and pH were also
measured on the spot. Water samples were brought
immediately to laboratory of Department of Aquatic Biology,
Veer Narmad South Gujarat University, Surat for analysis
of total hardness (TH), magnesium hardness, total alkalinity,
total dissolved solids (TDS), dissolved oxygen (DO),
biological oxygen demand (BOD), chloride, phosphate,
silicate, nitrate, nitrite and ammonical nitrogen following
standard methods of APHA (2005), Trivedy and Goel (1986);
and Gupta (1999). Correlation coefficient was also
calculated using SPSS software.

Results and Discusion

The quality of natural water is generally governed by
various physicochemical parameters. Results are depicted
in Table 1.

Parameters December | January | February | March | April | May | *Standard

Temp. (C) 2 2 ] % | 9 | 30 | 253
o 82 82 84 | 83 | 84 | 85| 79
TDS (mgl™) 195 340 | 350 | 390 | 390 | 410 | 500
TH (mgl™) 126 128 134 | 168 | 150 | 146 | 30-180
Magnesium (mgl™) | 112 | 1208 | 1218 | 17.54 | 1608 | 1851

TA (mg) 126 146 | 156 | 164 | 158 | 154 | 50300
DO (mgl") 162 | 162 | 405 | 405 | 202|324 | 510
BOD (mgl”) 561 | 365 | 324 | 364 | 365 527 | <l
Chloride (mgl™) 639 | 639 | 82 | 1136|923 [1207]| 3150

Phosphate (mgl™) | 0207 | 0238 | 0405 | 0142 | 0074 | 0.115 | 0.00502

Silicate (mgl") 0.13 0.098 0.049 | 0.062 | 0.089 [0.139 | 416
Nitrate (mgl™) 2682 1.702 1.067 | 1.608 |3.014 | 1976 | 0.1-3.0
Nitrite (mgl™) 0.011 0.011 0.014 | 0.012 | 0.01 {0.009| 0-05
Ammonical 0.026 0.031 0.014 | 0.018 |0.057 | 0.03

Nitrogen (mgl")

Table 1. Water quality of Khajod temple pond

* Aquaculture pond water standard; (Boyd, 1998)
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Temperature is basically important for the

chemical and biological reactions of organisms in water
and effect on biota of ecosystem. The water temperature
was found between 20-24 °C. Garg et al., (2009) coined that
the water temperature increased during warmer months
and decreased during colder months. Study of Islam (2007)
also supported the above trend in a Pond of Rajshahi
University, Bangladesh. The pH is the measurement of
acidity and alkalinity of water body. The value of pH
fluctuated from 8.5 to 8.2. This was in accordance with
earlier reports by Wetzel (1975) who reported that the
value of pH ranges from 8 to 9 units in Indian waters. The
fluctuation of pH lies in slightly alkaline range as the similar
results were observed by Khanna et al., (2003) and was
found appropriate for aquaculture. Total dissolved solids
denote mainly the various kinds of minerals present in the
water (Trivedy and Goel, 1986). The value of total dissolved
solids was 195 mg/l minimum in December and 410 mg/1
maximum in May. Value of total dissolved solids found
during present study was within the range for aquaculture
as prescribed by Boyd (1998). The total hardness value in
the pond which is the sum of calcium and magnesium
hardness concentrations was found to be significantly
higher (168 mg/l) in July and lower (126mg/l) in February.
This is similar to the findings of Bhatnagar et al., (2010).
Magnesium was maximum (18.51mg/l) in May and
minimum (11.2mg/1) in December. Desia (1982) reported
similar trend in magnesium in Kankari Lake. Alkalinity is
the capacity of water to neutralize acids without an
increase in pH. The highest concentration was recorded
164 mg/l in March and minimum 126 in the month of
December. Jain et al., (1996) also reported similar findings
in their study. Oxygen is one of the most important factors
of water and is very necessary for all living organisms
(WHO, 2006). Dissolved oxygen concentration more than
5.00 mg/1 favours good growth of flora and fauna (Das,
2000). During the present investigation the amount of
dissolved oxygen ranged between 1.62 mg/1 (December)
to 4.05 mg/1 (February). Low level of oxygen may be due
to decay of organic matter present in water. Present study
was supported by the study of Chatree and Siripen (2012)
and Ahangar et al.; (2012). BOD is the amount of oxygen
required to degrade organic matter present in the water
body. In the present study biological oxygen demand was
observed maximum 5.67 mg/1in December and minimum
3.24 mg(l in February. Chloride occurs naturally in water
as man and other animals excrete chloride with
nitrogenous compounds. The water body gets chloride in
it when it flows through the area where salt is deposited.
The chloride ranged between (120.7mg/1 to 63.9mg/l).
Kiran (2010), Lendhe and Yeragi (2004) and Garg et al.;
(2006) have held similar view regarding chloride in water.
During the study period, the concentration of phosphate
ranged from 0.074 to 0.405 mg/l. Lower values were
recorded during April and higher during February. The

high concentration of phosphorous can be attributed to
decay and subsequent mineralization of dead organic
matter and surface runoff (Cole, 1975), while low
concentration is attributed to the utilization of nutrients
by autotrophs (Kaul et al., 1978). The concentration of
silicates ranged from 0,049 to 0,139 mg/l. Lower values of
silicates were recorded in February while higher value in
May. Thus the silicate content of the water was low as this
mineral is utilized in the growth and multiplication of
diatoms (Sarwar, 1986, 1987, 1988, 1989). During the
investigation period the values of nitrate recorded were
in the range 1.067 mg/1 to 3.014 mg/l. Higher value was
recorded during April and lower value during February.
Nitrite ranged between (0.02mg/1 to 0.014mg/l) minimum
in May and maximum in February. During the investigation
period, the ammonical nitrogen value recorded was in the
range of 0.014 mg/1 to 0.057 mg/l minimum in February
and maximum in April.

The correlation coefficients between the physico-
chemical parameters are presented in Table-2. The
analysis showed the high degree positive correlation
between TDS and Total alkalinity, total hardness and
chloride, magnesium and chloride, BOD and silicate and
phosphate with nitrite. The analysis showed the high
degree negative correlation between Silicate and nitrite.
Do have negative relation with BOD. The study of pond
indicated that positive correlation dominated significantly.

Water quality of pond varies considerably. From
the above study it can be suggested that the water of
temple pond may be used for fisheries and even recreation,
after managing the pond for water quality.

Temp. | pH | TDS |TH |Mg |TA DO |BOD | Chl | Ph. |Sil. | Nitra | Niri | AN
Temp. | |

pH | 041 I
M | AL o) 1
TH | 03] 039]067) I
Mg | 04L] 066 078] 084] 1
TA | 0I7] 059|092 078 ] 048] 1
DO | 02| 053] 052] 057|041 069) |

BOD | 068 | 004|050 | 028 | 002]-068 035 1
Chl. | 039 076] 076 082 | 094 072 069 |-0008 | 1
Pho | 055 | I8 (030034 070 | 015 ] 027] 032 | 045] 1
Sil | 0520004 | -031[-033 | 009 |-060 |57 | 089|004 047 1
Nitra | 0.64 | 008 | 027000 ] 008 [-037 /069 046|015 070] 055] 1
Nitri | 050 022|007 | 010 050 | 0.3 | 049 | 057 |-026 | 084 081086 1

AN | 030] 0161020 006 0.22 ) 0.04|-060 | 0009 |-0.03 |-0.66 | 030 080|066 |
Table 2: Correlation coefficient (r) for different parameters of the temple pond water
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Temp.-Temperature, TDS-Total dissolved solids, TH -Total
hardness, TA-Total alkalinity, DO-Dissolved oxygen, BOD-
Biological oxygen demand, Chl.-Chloride, Ph.-Phosphate,
Sil.-Silicate, Nitra-Nitrate, Nitri.-Nitrite, AN-Ammonical
nitrogen.
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