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ABSTRACT

This study analyzed seasonal variation in physico-chemical parameters from the data collected at 7 irrigation tanks
and 2 village fish ponds at 2 sites from 2000-2001. The data was analyzed statistically using multifactorial
correlation analysis in order to study the inter-relationship of 10 parameters of 2 sites of the seven irrigation tanks
and two village fishponds of Balasinor taluka, Matar taluka of Kheda district and Tarapur taluka of Anand district
of Gujarat. The impact of various seasons on water quality of 10 physico-chemical parameters like pH, Total
Alkalinity, Dissolved Oxygen, Free Co, Calcium, Magnesium, Hardness, Chloride, Sulphate and Inorganic
Phosphate of irrigation tanks and village fishponds was assessed by multifactorial statistical analysis.
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INTRODUCTION

Water is essential to sustain life, and a satiefgcfadequate, safe and accessible) supply muatvaigable to all.
Improving access to safe drinking-water can resuliangible benefits to health. Every effort shoblel made to
achieve a drinking-water quality as safe as prabte The water quality of water resources is gesitmf ongoing
concern. The assessment of long-term water quali@yges is also a challenging problem. During disé decades,
there has been an increasing demand for monitovaigr quality of many rivers, ponds and irrigati@amks by
regular measurements of various water quality Béem Water quality is defined in relation to theeuntend to put
the water and for each use there are indicatorshvtiow the degree of purity (Akinnibosun et abQ2). Quality
assurance tests of portable water produced andagadkby major companies classified under food anefage
industries in Southern Nigeria, were carried owgobon the standard parameters (Okolo et al., 20h#&)result has
been the gradual accumulation of reliable long-tevater quality records and the examination of thasta for
long-term trends (Hirsch et al., 1991). Miller aHitst (1998) used the hydro chemical databases fompland
catchment in Scotland for a period of five yearsatsess the annual variation in amounts and caatient of
solutes and to examine the variation in stream magu@lity due to changes in flow, season and lomeg ttrend.
Ferrier et al(2001) analyzed in detail databases for Scotlamdidentified temporal changes in water quality over
the last 20 years. Chloride content of water istle@important parameter to be considered to krenguality of
water as its higher concentrations can impart uralde taste to water and may cause corrosiondardibtribution
system (McConnell, 1972). The major water qualitgtérs that determine whether the precipitate famsotective
scale are pH and alkalinity. The concentrationscaltium, chloride and sulfate also influence irasrrasion.
Successful control of iron corrosion has been aehieby adjusting the pH to the range 6.8—7.3, hessirand
alkalinity to at least 40 mg/litre (as calcium cambte), oversaturation with calcium carbonate diddmg/litre and a
ratio of alkalinity to C1+SQ,® of at least 5 (when both are expressed as calcarbooate) (WHO, 2006). In the
inter relationships of physico-chemical parametd#r8 station of Vishwamitri river by statistical @gsis through
Baroda city (Patel and Nandan, 1984). Taste impaitnvaries with the nature of the associated catiaste
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thresholds have been found to range from 250 m@fiitr Sodium sulphate to 1000 mg/litre for calciautfate. It is
generally considered that taste impairment is mahia levels below 250 mg/litre (WHO, 2006).

MATERIALSAND METHODS

Study area

Guijarat state is located in the western part ofalnich this study, Balasinor taluka & Matar taludaKheda district
and Tarapur taluka of Anand district were selecezh. The Kheda district is located (betweeh3z2to 73 37’
East longitude and between®ZD’ to 23 18 North latitude) and Anand district is locatdaetween 7215’ to
73°18’ East longitude and between’Z¥”’ to 23 29’ North latitude) in Gujarat. A multifactoriaberelation analysis
of the data was made to study the inter-relatignehilO parameters of 2 sites of the seven irrigatanks and two
fishponds of Balasinor taluka, Matar taluka of Kaedistrict and Tarapur taluka of Anand district@fijarat. In
Balasinor taluka five irrigation tank, like 1) Jathirrigation tank (JIT), 2) Bhamaria irrigatiorartk (BIT), 3)
Bhagvan ji na muvad irrigation tank (BMIT), 4) Kaich irrigation tank (KOIT), 5) Khanta irrigation takKHIT)
was studied. In Matar taluka one 6) Pariaj irrigatiank (PIT) and two village fishpond 7) Machhiallage
fishpond (MVF), 8) Sandhana village fishpond (S\Afd in Tarapur taluka 9) Kanaval irrigation tand {Kwas
studied.

Sample collection

The statistical analysis of physico-chemical patansewere studied during 2000-2001. Surface watemptes were
collected from the selected sites to study seasear@tion in physico- chemical parameters. Watangles were
collected in 1 litre capacity polyethylene botttksing morning.

Physico-chemical analysis of water

The physico-chemical parameters like pH and Indgd&hosphate (APHA, 1995), Total Alkalinity, Disset
Oxygen, Free GoCalcium, Magnesium, Hardness, Chloride and Sulpfiaigedi and Goel, 1986) were estimated
by standard methods. Data was computer processed tihe Department of Computer Science, Sardar Patel
University for general statistics. The significarufehe different parameters was tested by Meamdgird deviation
(SD), Coefficient of variance (CV), to show theeirelationships among the parameters. The signifieaf the
difference between three means was tested by ttéfi% level of significance with 48 degree of freedfor 13
parameters during December 1980 to December 19R#ving Rao et al. (1975). To show the inter-redaghips
among the parameters, correlation matrix (r) ohgzarameter was compared to every parameter ofsatbn.

RESULTSAND DISCUSSION

Most of the observations related to different patars are agreeable by statistical analysis ofddwa. The
relationships among different parameters like pHbtall Alkalinity, Dissolved Oxygen, Free goCalcium,
Magnesium, Hardness, Chloride, Sulphate and Ingcg@hosphate were stastically analyzed for thresmses of
winter, summer and monsoon. The parameters showker & direct or indirect relationship with a peuntar
parameter during three seasons at both sites.tatistisal comparison among various physico-chehpesameters
of seven irrigation tanks and two village fish psrad site-l and site-1l are shown in tables 1 amdspectively. The
mean effects of the parameters for three seasores atxserved to be statistically insignificant. light be due to
less difference in the three seasons between thesites. The mean value pH at two study areas dahgéveen
8.46-8.40 in winter. The alkalinity of water is sty related to pH. The influence of photosynthesipH is greater
in low alkalinity waters because of their low buifg capacity related to water quality (Boyd, 20083 the pH is
related to a variety of different parameters, ihd¢ possible to determine whether pH has a diedationship with
human health but it is argued that pH has an iotgéect as it can affect water treatment proceé8eamini et al.,
2009). The values of total alkalinity standard déoin at site -l & site- Il were 26.45 & 20.70 dugisummer and
53.80 & 39.51 during monsoon season respectivelysit&-|I the dissolved oxygen standard deviatiolueravas
recorded 0.3345, 0.4247, 0.5206 and site-ll 0.4488349, 0.3778 during winter, summer and monsoon
respectively. The DO content is important of drimkivater because oxygen imparts a good taste tr\aatl is an
absolute requirement for the metabolic organismavater bodies. The dissolved oxygen content of wége
influenced by the source, raw water temperaturafrtrent and chemical or biological processes taflage in the
distribution system. Depletion of dissolved oxygenwater supplies can encourage the microbial réolumf
nitrate to nitrite and sulfate to sulfide (WHO, 2D0bhe SD value of free GQvas registered highest at site- | i.e.
2.5978 and at site-1l i.e. 2.3206 during summere Thinimum mean value of calcium, magnesium, chigrid
sulphate and inorganic phosphate were recorded 35.2, 104, 0.16 & 0.11 and 32.4, 23.68, 99.763 @& 0.13 in
site-1 and site-Il respectively. The highest hasdnmean value was recorded 156.0 and 150.7 duiimgnat site-I
and site-ll respectively. Venkata et al. (2006)oréed high positive correlation between TDS-Mg, Td-and Mg.
Hardness caused by calcium and magnesium is usindliyated by precipitation of soap scum and thednfor
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excess use of soap to achieve cleaning. Dependirtheointeraction of other factors, such as pH alkdlinity,
water with hardness above approximately 200 me/litnay cause scale deposition in the treatment works
distribution system and pipe work and tanks withirldings. It will also result in excessive soagmsomption and
subsequent “scum” formation. On heating, hard veafiemm deposits of calcium carbonate scale. Sofewavith a
hardness of less than 100 mg/litre, may, on therdtand, have a low buffering capacity and so beerorrosive

for water pipes (WHO, 2006).

Table- 1

Tahle- : 1 Showing Statistic al comparison of nine ponds in three different seasons.

Site [2000-2001.
Paraneier | Season Pond: To. Siatirtial data
Standard | Mean | Coefficient of
1 2 3 4 ] ] T 8 9 | Deviation Var

Winder 78 |82 [ 81 | 87 | 84 | 85 | BR | 8% | 84 | 037184 846 | 004509820
pH Summer I3 73 [ 73| 73| 15 | 82 | B3 | 83 | 83 | 049004 TR | 10elsalTt

Moreoon | 72 | 73 | V3 [ T2 | T4 | 72|17 [ 82 72 | 03302 741 | 0045450634
Total Winier | |5 | 40| 40 ] 40 [& [ W] 4 1364225 38 | 02531554

Alealingiy Summer | 5 |5 [ 100| 110 ] 100 (1006 | 100 F4&WE] g | 0330718814
Morsoom | 150 | 100 | 150 [ 200 | 100 | 50 [ &) [ &0 | 50 3.80004 W02 | 0536304752
Diszohed Winier 83 | 87 | & g | 87 | 87 |81 |87 |87 | 03¥% 843 | 0.036R37ER
Onygen Summer T3 [T e | AT |03 | Al | 7 | el | 04#7E5 TR | 0059578054
Morgoon | 75 | 67 |07 [ W7 | 73| T3 | 7 [ Al | 73 | 0320835 118 | 007253103
Winier 0| 10 |88 | 35|10 | 55 | 66 | 88 | 5l 212271 T8l | 02713099
Free Co; Summer 35 |66 [55 |66 | AR | 10 |15 |88 | 10 238003 g7 | 032115764
Moreoon | 10 | 10 |66 [ 86 [ 55 | 66 | 68 | B8 | 55 177631 13 | 0241452318

Winder |32 | % [ 18| ¥ | % [% [@] & N6l 42 | 0453714461
Cakrium Summer 8 | 48 |48 |4 [ &0 | F [T [ 18| B 1853908 408 | 0406257507
Morswon | 40 | 3 [ & | B |20 | 2 [ % [ 0] 40 B.AEHE B2 | 0230315
Winier DA [ & &% 1T |35 %] 2555568 213 | 03546542
Magnes um. | Summer [ 5 [ S | @ | M [ le [ 3] GE] 1 10.2513% 28| 0.3eR2l5%E0
Morgoon | 20 | &6 [ 18 [ &5 | M | 17 [ 2 [ 20| & 3511101 A2 | 01e5H3308

Winier 110 | 10 | 10 [ 130 | 130 | 130 | 180 | 2700 | 124 | 4918333 156 | 031527778

Hardness Summer 210 ) 150 | 150 | M0 | ls0 | 92 | l&0 | 150 | 20 43 35995 155 | 0325007158
Momeoon | 120 | 140 [ 100 | 140 | 120 | 100 | 140 | 120 | 120 | 15./3472 122 | 012752045

Winier 142 | 178 | 127 | 142 | 185 | 128 | 170 | 185 | 128 25,2072 154 | 0183955173
Chloride Summer 114 | 114 | 142 | 163 | 156 | 30 | 57 | 57 | & 44 50249 104 | 0428802571
Mowsoon | 142 [ 71 [ 85 | &85 [ 107 | 85 | 142 | &7 | 120 43,2815 N
Winder ool ol o o |0l (o505 0l 0.124055 0le | 1151140914
Sulphate Summer 02 |03 |04 |03 (02|08 |03 (0% |02 0263615 0.4 | OeaiilGead
Monsoon 2 |13 |19 (08 |15 |06 (0303 08 0632045 1MW [ 080720977
Inwrg anie Winer pr|al ol o O (o2 ol ol oz 00ML8 0ll | DATIS210385
Phosphaie Summer o |jo2 | 0 |08 0 0 0 0 0 0255252 014 | 1805195781
Mowwoon |04 (03 [ 03|01 |02 |01 |05 |05 02 0151002 05 | 0508153578

Allparametes ae m meilt, except pH and Tenperatize,

(Note: 1- JIT, 2- BIT, 3- BMIT, 4- KOIT, 5- KHIT, 6- PIT, 7- MVF, 8- SVF & 9- KIT)
(Coefficient of Var- Coefficient of Variance)
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Table- 2

Tahle: 1. Showing Statisticalcomparizon of nine ponds inihree different seasons

Site I12000-2001.
Parameler | Season Fond No. Stadisiical data
Stndard Mean | Coefficientof
1 2 3 4 £ ] 7 ] 9 | deviation var

Winter 6 |8l [ 82 | 08 | 83|84 | 88 | 8B | 5 040311 g4 0.4 73535

pH Sunmer T2 1713 [T | T4 |74 | 8] | B3| B2 | BE 044752 17144 0.0577RAS
Mongoon | 73 | 73 | 74 | 73| 13|71 | 0T | 82| 13 0352787 1433 0.0441083
Total Winter N |0 | & | 404050 | |74 157357 5789 02715253

Allcalimity Sunmer | &) | 100 | 100 | L1200 | 100 | 110 | &2 | 100 J7068 5244 0. 239334
Mongoon | 150 | 100 | 150 | 100 | 100 | 50 | & | &0 | 50 F51H 111 0.433R562
Dissohed Winter B3 |83 | B Bl se 8] | 91| 91| B 044581 B39 0.0531983
Onygen Summer | V3 [ YT [ TR |64 [ 3| M7 T [ T3 |7 043457 187 0.059641
Momgoon | 73 | 87 | 8 [ 77 |23 |07 |73 | 13| 1 037750 7.444 0.0507572
Free Cn: Winter 0 (10 [ 88 [ 55 [ 10 |35 (10 | &8 | Al 218281 B.134 0. p672E
Summer | 51 | 66 | 66 | S5 [ A1 |10 | 11 | BB | %3 232083 1591 03057032
Momsoon | 10 | 35 | 66 | 35 | 55 | 66 | 66 | 87 | 5l 155542 £.673 0. 450542
Calkium Winier AR ||| 18| H |58 83 | 40 21480 41 .56 04316603
Summer | 41 | 40 | 40 | @ | & | & lo | 16 134345 24 0.601 5334
Momsoon | 43 | I8 | & | % | 21 | 28 6 | 3 124631 LR Y 0.3758775
Winter 1= 1 N £ £ B T B 43 | 4 170531 p.Y 0. 2896854
Magneshm. | Summer 41 | & |18 [3 | 14|15 | la RHES .68 035204

Momgoon | 37 | 33 | &7 [ 40 | 13 | 1B 2| 4 170l 4743 0. 3525027
Winter 100 | 180 | 180 | 1530 | 130 | 130 | 160 | 260 | 136 4338 130.7 0. 3025324
Hardness Summer | 210 | 160 | 110 | 170 [ 130 | 80 | 140 | 140 | &1 41 0708 133.4 0307715
Monsoon | 00 | 150 | 140 [ 200 | &0 | 100 | 140 | 180 | 120 40 p20E 1433 0.2855R87
Winter 142 | 178 | 127 | 142 | 185 | 128 | 170 | 185 | 148 451815 133.8 0.165 7544
Chloride Summer | 107 (114 | 158 | 163 [ 131 | 30 | 30 | 37 | #l 434135 73,76 04351383
Momgoon | 35 | 107 | 85 [ 8 | 107 | 85 | 121 | 182 | 120 33089 1114 0. 570883
Sulphaie Winter o |oljol]ao 0 (0l |03 ]04701 01223 0133 08178771
Summer | 07 |03 )03 |04 01 |06 |04 0402 0.171& 0,366 0.4692873
Momgoon | 2 |12 |18 (08 |14 |06 |05 )02 07 0.6103 1023 0.3351383
Inorganic Winier gplrjaljoljal |0 jnd |02 |n2|n3 007758 0.134 0.5733%1

Phosphate Summer g (03 {06 |06 |00 |01 j0l] @ 022644 0135 11526045 |
Momsoon | 04 | 03 |03 [ 01 |02 |01 |06 |06 01 01853 0.239 06545745

Allparameter awe m il except pH and Tenpe mtare.

(Note: 1- JIT, 2- BIT, 3- BMIT, 4- KOIT, 5- KHIT, 6- PIT, 7- MVF, 8- SVF & 9- KIT)
(Coefficient of Var- Coefficient of Variance)
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