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ABSTRACT

The present work was conducted by monitoring faurat water i.e. Ariyl canal, Ghoorpur canal, shar@anal
and Agriculture canal. The quality was assesseteims of Physico-chemical parameters. Canal watengdes
were collected from four (4) various locations frdamuary to April 2011. Attempts were made to samty analyze
the Physico-chemical characteristics of the canakew various parameters such as Colour, pH, Temipeea
Electrical conductance (EC), Total dissolved sofiiDS), Total alkalinity, Dissolved oxygen (DO), @Gtieal
oxygen demand (COD)and Biological oxygen demandDB&ere investigated to know the present statuthef
canal water quality of Allahabad .It was found thia¢ water quality parameters were below the ptulevel for
canal water which satisfy the requirement for tise of irrigation in agriculture. The correlatiorebween chemical
oxygen demand (COD) and biochemical oxygen dem&@D) were found highly significant. The present
investigation was carried out with determinationRifysico-Chemical Characteristics of four CanalsAibhabad
region and its Suitability for Irrigation purpose
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INTRODUCTION

Water is the precious gift of nature to the humaimd. It is essential for the growth and mainteaoicour bodies;
it is involved in a number of biological processéke quality of irrigation water is a crucial facfor long term soil
productivity. Use of Poor quality water for a lotigne can make the soil less productive or evenelpadepending
on the amount and type of constituents presentairalcwater. Many areas in the country are facingei@ous
problem of not only scarcity of water, but alsatefpoor quality. Low or marginally saline watemsetimes appear
to stimulate crop growth, because of the higherwarhof nutrient ions present, however excess oftiieble salts
in water leads to their accumulation in the surfeoeer is it for basic monitoring water qualityig necessity to
observe the demand and pollution level of canakwah number of water analyses are regularly cotetliby
different groups of chemists and biologists acthgscountry. Increasing population has led to theoration of
surface and sub surface water [Dhiviyaa Pranagaah, 2011]. Chemical composition is the most invokactor in
characterizing water quality. Biological, physicahd radiological factors are also considered wtiisnussing
water quality. Chemical Quality in major part oétHistrict is fresh and suitable both for irrigatiand for domestic
purposes. Allahabad water is polluted by variousi&iof natural wastes, domestic wastes and agrialiitvastes
and other factors creating water pollution problpanticularly in fresh water system. . In order toprove the
production of crops, it is necessary to improve guality of irrigation water. Use of poor qualityrmal water
deteriorates soil properties [Chaudletyal, 1986, Bhatti, 1986, Ghafoet al, 1997; Chaudhry, 2000; Qureshi, and
Masih, 2002;] resulting in crop yield loss [ Akhtat al, 2001]. The present investigation reveals thdityuaf
irrigation water’s, parameters like Colour, Tempere, pH, Electrical Conductivity (EC), TDS, Alkaity, COD,
DO, and BOD.
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MATERIALSAND METHODS

Study area

The experiment was conducted at Department of Mddecand Cellular Engineering, Jacob School of
Biotechnology and Bioengineering, Sam Higginbottdnstitute of Agriculture Technology and Sciences,
Allahabad. This is suburban area, located in thsteea gangetic plain of the Indian sub continenf®i9and
25%54°N latitude, 8% and 8858'E longitude and 67.50 m above the sea level. ddidest months here are
December-January and the hottest months are May-Jume Temperature varies from 5°C td@7n winters and
30°C to 42°C in summers. But sometimes winter teatpee decrease to 3° C and summer temperaturésstpoo
45° C. In the summers, which begin from March asl till Mid June the temperature starts rising aoohetimes it
reaches 45° C. The annual rainfall in the distnies between 800 mm. and 1200 mm and in 1997 thélavas
1034 mm. On the average there are 49-55 rainy @mys with rain fall of 2.5 mm or more) July andoBamber the
relative humidity are high being over 70 %. Durthg Post-Monsoon and winter season the humiditygis in the
morning. By summer, the relative humidity becomesylow i.e. less than 25 %.

Sampling and sampling sites

A plastic bottle of capacity 2 liters were usecctdiect the sample, pbihd temperaturef canal water measured at
the time of sample collection. The sampling wasiedrout in the month of January, February, Maneti April in
the year 2011.Immediately after collection, waamples were brought to the laboratory and kegtGttill used
for analysis.

Name of canals selected at different sitesin Allahabad and designated as.

Canal code Canal name
S Ariyl canal,
S Ghoorpur canal
S Sharda canal
S Agriculture canal

Estimation of physical contaminants

A set of physical contaminants were establisheadtiwvbhange the quality of water with their variatfoom standard
values, only those constituents were discussedhndrie of paramount importance and play importaletiroquality
change. They are Colour and temperature.

Estimation of chemical contaminant

Chemical analysis of canal water normally includegor cations and anion, trace element of speciagllonmental
important were also included pH ,Electrical cortdnce (EC}otal Alkalinity, total dissolve solid (TDS), dissolved
oxygen (DO) was calculated by the modified Winlkdeide method [Lind, 1979; APHA, 1985]. Biologicalygen
demand (BOD) and COD was calculated by using stana&thods.

RESULTSAND DISCUSSION

The canal water quality evaluation study was cdroet to determine their suitability for agriculslirirrigation
purposes. The samples collected from four differesmbals of Allahabad were analyzed. Parameters asch
Temperature, pH Colour, EC (Electrical conductiyiffDS (Total dissolved Solid), D(@issolved Oxygen), BOD
(Biochemical oxygen demand), CQBhemical oxygen demand), Alkalinjtwere used to assess the suitability of
water for irrigation purposes.

Colour

Water collected from Ariyl canal was brownish yellowhere as water of Ghoorpur canal was blackidlowe
however the sample from Gyanpur Pump Canal wasgteé& ellow and water collected from agricultureaabwas
pale yellow in colour. Change in colour of canatevavas due to contamination of water.

Table 1: Different ranges of colour of Canals of Allahabad 2011

Sample stationg  colour of January  colour of Felyrdarcolour of March |  colour of April
Canall brownish yellow| brownish yellow brownishlgel | brownish yellow
Canal2 blackish yellow blackish yellow blackishlgel | blackish yellow
Canal3 greenish Yellow| reenish Yellow greenish Yellow| greenish Yellow
Canal4 Pale yellow Pale yellow Pale yellow Pale yellow
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pH

Measured pH value of the water samples under dtudiuate between 7.2 to 7.5 the month of January pH of
canal-3 was highest and canal-2 was lowest pH dntmof February pH of canal 3 was highest and pidaoal
1was lowest and in the month of April pH of Canalids highest and canal 1 was lowest. The limittbfvalue for
irrigation water is specified BIS limits (19983 6.5 to 8.5. The values of pH were under thealgsi limit. During
the present investigation a pattern of pH change mediced, which indicates the alkaline nature afew might be
due to high temperature that reduces the solulwifit§O,, [Khanet al., 1992., Jaet al.,2002].
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Figure 1: Different ranges of pH of Canalsof Allahabad 2011.
35 -
30 -+
25
;320 ] B Temperature(Co) of January
()
5 B Temperature(Co) of February
© 15 -
EJ_ Temperature(Co) of March
§ 10 - B Temperature(Co) of April
5 -
0 T T T T T T T
Canall Canal2 Canal3 Canal4

Figure 2: Different ranges of Temperature of Canals of Allahabad 2011.

Temperature

The temperature of the canal one in the month mdidiy was highest (246) and lowest in the month of in April
29°C). Temperature of canal two highest in month ofréfa(27.8C) and lowest in month of January
(25.3C).Temperature of canal three was highest in marfitipril (32.2C) and lowest in month of February
(25.1°C).and temperature of canal four was highest intthaf March (27.9C) and lowest in month of January
(23.€C). In the present investigation, there was no greaatian between the temperatures of the canal water
Temperature of the canal varied with climate areldbason and its measurement is useful to indicateend of
various chemicals, biochemical and biological atés. The rise in temperature led to faster chamand
biochemical reactions. Biological activity was aksohanced by higher temperature up t8060The growth and
death of microorganisms, kinetics of biochemicajgen demand is regulated to some extent by watepdeature.
Temperature also affects some other characteristicaater like dissolution of gases, pH and conuitgt
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Variation in temperature of Canal Water from JanAmril was probably due to the addition of munidizend
industrial effluents Sharma, S.D. and Pandey [19B®Rnet al., [2002]. The variation in the water temperature
may be due to different timing of Collection anfluence of season [Jayramanal.,2003].The limit of pH value
for irrigation water is specified BIS limits (1998haximum as 40€ All samples were in desirable limit as
prescribed for irrigation water standard.

Electrical Conductivity

The Electrical conductivity of the canal 1in themth of January was highest (15593ifhho/cm) and lowest in the
month of February (1503.12 mho/cm). Electrical conductivity of canal 2 wasarled highest in month of March
(673.43u mho/cm) and lowest in month of February (556,2mho/cm). Electrical conductivity of canal 3 was
recorded highest in month of April (1268.i5mho/cm) and lowest in month of February (973dho/cm) and
Electrical conductivity of canal 4 was recordedhggt in month of April (942.18 mho/cm) and lowest in month of
February (848.43 mho/cm).The average specific conductivity exceddslimit because of its high values during
rainy season .In rainy season due to floods amkravater level in the well increases, which corgamnore
electrolytes. The conductivity indicates dissolmearganic salts. The EC values were found highasoate samples
due to concentrated colloids in water. The Eleatr@aonductivity limit of value for irrigation watéas specified BIS
limits (1998)as 3000 mho/cm.). All samples were in desirable limit asgeribed for irrigation water standard.
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Figure 3: Different ranges of EC (p mho/cm) of Canals of Allahabad 2011.
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Figure 4: Different ranges of Alkalinity (mg/l) of Canals of Allahabad 2011.
Alkalinity

Total alkalinity of canal water in terms of Cag{d the month of April was highest (88 mg/l) andvist in the
month of February (70.3 mg/l). Alkalinity of carfalwas recorded highest in month of April (78 mgid lowest in
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month of February (65.4 mg/l). Alkalinity of canal&s recorded highest in month of April (146mgfifdowest in
month of February (102 mg/l) and alkalinity of chkAawere recorded highest in month of April (90 Hgand
lowest in month of February (67 mg/l). The valeégotal alkalinity were comparatively moderate.eTakalinity
limit of value for irrigation water is specified Bllimits (1998)as (2000mg/l). The observation shows that the
alkalinity was within the permissible range as prised by BIS limits (1998).

Total dissolved Solid

The Total dissolved solids (TDS) of the canallia thonth of March was highest (1035mg/l) and lovwesthe
month of in February (962 mg/l). Total dissolvedid® (TDS) of canal 2 were recorded highest in rhasftMarch
(431 mg/l) and lowest in month of February (356 Imgrotal dissolved solids (TDS) of canal 3 wereaeled
highest in month of April (812 mg/l) and lowestrtonth of February (623 mg/l) and Total dissolvelidso(TDS)
of canal 4 were recorded highest in month of A@BD3 mg/l) and lowest in month of February (543 Imdgrhe
TDS limit of value for irrigation water is specifleBIS limits (1998) as (600mg/l). The observatitiws that the
TDS is not within the permissible range as presctiby BIS limits (1998), high TDS is due to poltutiof canal
water.
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Figure5: Different ranges of TDS (mg/l) of Canals of Allahabad 2011.

Dissolved Oxygen
The Dissolved Oxygen of the canal 1 in the monti\pfil was highest (4.4 mg/l) and lowest in the riobof in

February (4 mg/l). Dissolved Oxygen of canal 2 wasorded highest in month of April (3.5 mg/l) ammvest in
month of January (3.01 mg/l). Dissolved Oxygen afiad 3 was recorded highest in month of April (Zh&/l) and
lowest in month of February (4.2 mg/l) and Dissdl&xygen of canal4 was recorded highest in monthpoi (3.8
mg/l) and lowest in month of January (2.1mg/l). Thessolved Oxygen limit of value for irrigation veatis
specifiedas (10 mg/l). The observation shows that the DiegbOxygen (DO) was within the permissible range as
prescribed by BIS limits (1998).
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Figure 6: Different ranges of DO (mg/l) of Canals of Allahabad 2011.
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Biochemical oxygen demand (BOD)

The Biochemical oxygen demand (BOD) of the canaltthe month of February was highest (2.7 mg/l) leneest

in the month of March (1.6 mg/l). Biochemical oxyggemand (BOD) of canal 2 was recorded highestantiof
March (2.7 mg/l) and lowest in month of Januaryd (&g/l). Biochemical oxygen demand (BOD) of canaké&s
recorded highest in month of April (3.6 mg/l) amavest in month of February (3.2 mg/l) and Biochehimxygen
demand (BOD) of canal 4 was recorded highest intmofhFebruary (2.5 mg/l) and lowest in month ofiudary (2
mg/l).The limit of BOD value for irrigation wates specified BIS limits (1998)s (30 mg/l). The observation shows
that the BOD was within the permissible range a&sqnibed by BIS limits (1998).
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Figure 7: Different ranges of BOD (mg/l) of Canals of Allahabad 2011

Chemical oxygen demand (COD)

The Chemical oxygen demand (COD) of the canal thénmonth of April was highest (16 mg/l) and lowisthe
month of in February (15 mg/l). Chemical oxygen dech (COD) of canal 2 was recorded highest in marfith
February (13.2 mg/l) and lowest in month of Janudg:2 mg/l). Chemical oxygen demand (COD) of céhalas
recorded highest in month of April (38.2 mg/l) doavest in month of February (32.2 mg/l) and Cheineccg/gen
demand (COD) of canal 4 was recorded highest intimohApril (13.8 mg/l) and lowest in month of Felary (11.6
mg/l).The limit of COD value for irrigation wates ispecified BIS limits (19984s (250 mg/l). The observation
shows that the COD was within the permissible raagprescribed by BIS limits (1998).
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Figure 8: Different ranges of COD (mg/l) of Canals of Allahabad 2011
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