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ABSTRACT

This study was conducted during 2001-2002 to evaltize effect of sewage water irrigation in con-
junction with tube-well water on radish crop (Raphs Sativus L.cv. Pusa Chetaki). The experiment
was laid out in a randomized block design takingr foreatments §100% tube-well water-Control
plot), T1(75% tube-well water+25% sewage water)(50% tube-well water+50% sewage water), T
(25% tube-well water+75% sewage water), ap 00% sewage water). It was observed that the-treat
ment with 100% sewage water provided the maximugtdyof radish as compared to other treatments.
Irrigation production efficiency was also observedbe significantly higher (38.4kgAnwith 100%
sewage water treatment and found to decrease ismmify with decrease in sewage content. The mi-
crobial tests showed that the fresh water mixeth 1% or less sewage can be safely used for irriga-
tion. The economic analysis showed that the bereiib of 6.66 with the tube-well water and sewage
water of 1:1.The study shows that the conjunctise of sewage and fresh water can decrease the haz-
ardous constituents by improving effluent quality.

Keywords: Conjunctive use, sewage water, water managemed, gnd irrigation production
efficiency

INTRODUCTION Currently 450 cities in India generate about 17.4
With the rapid increase in population in Indiamillion m*day.However,due to the limited avail-
(16.7% of world population in 2.4% of world ability of treatments facilities, about 49.1% oéth
surface area, Indian Census 2001) the demand génerated sewage sludge is collected and treated
water for irrigation, human consumption and in-but the rest is often discharge directly into the
dustrial use has increased considerably. There hagers. The ecological advantage of recycling
been a steady increase in the amount of wasteaste water is that it can be used for irrigation
water production from urban communities andand to supply scarce plant nutrients for crop pro-
industries. duction. There is also the opportunity for filtra-
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tion of waste water through soils into aquifers to/5 days resulting metals in soil.
recharge the ground water. The use of sewadéeeping in view the necessity of sewage water

effluents as a cheap source of irrigation, essentigrigation with the increasing pressure of popula-

plant nutrients and organic matter for sustainingyn and enhanced demand for vegetable produc-

h_|gh_ I_evels Qf crop production acquires a greatetﬁon in the project area, it has become necessary
significance in areas of water shortages.

to evaluate the impact of sewage water irrigation

The liquid waste like sewage and sludge containg,mpined with normal water to reduce the health
large quantities of plant nutrients and are used fonazards and to get optimal yield

growing sugarcane, vegetables and fodder crops

in many large farms. Reuse of sewage as irmMgagATERIALS AND METHODS

tion water is one of the best options to reduce thehe present investigation was carried out during
stress on limited fresh water available today anghe year (2001-2002) at Allahabad Agricultural

to meet the nutrient requirement of crops .(Mallanstitute-Deemed University, Allahabad; India.

R,2006) (25° 27° N, 81° 44’ E, and 98 m above sea

There is population pressure in the Uttar Pradeslgvel). The experiment was laid out in a three fac-
estimated more than Pakistan's populatiofOr randomized block design with three replica-
(Indian Census,2001).Allahabad city in whichtions. The radish crop has a effective rooting
India has expanded two to three fold during las#epth of 60cm. Max allowable depletion= 40%.,
fifteen years. Due to population pressure, nevi\vailable water Capacity 5cm/30 cm. Reference
townships across the river Yamuna and Gang@OP evapo-transpiration is calculated with the
have also been developékhe residents of these help of below mentioned formula.

areas are entirely dependent on vegetables, cergato = Kpan x Epan

crops and fruits grown around the industrial eseTo = Reference crop evapo-transpiration
tablishment. Effect of sewage on the uptake ofkpan= Pan Coefficient

micronutrients in grain, straw and different partpan = Pan evaporation

of the plant (Zimakov and Zakharora,1984;

Miller,1986) and impact of sewage irrigation onClass A pan evapo-transpiration data was used to
yield Lutrick,1982; Tiwana and Puri,1985; Ungerestimate reference crop Evapotranspiration ETo
and Fuller,1985; Tumarkar and shinds,1986) havgy taking coefficient value Kpan = 0.75

also been studied. ETerop Was calculated by

According to the report of USEPA (1992) efflu-ETcop= ETOXKe o

ents are reused for irrigation purposes in manfTerop=  Crop evapo-transpiration or crop
countries around the world on all the populated water need mm/day

continents. Metabolic activity of soil microorgan-K¢ = Crop factor o

isms have also been reported to increase whénl 0 = Reference Evapo-transpiration (mm/day)
sewage effluent is used for irrigation (Meli et, al. KC was estimated graphically for 4 growth stages
2002; Ramirez-Fuentes et al., 2002). The othdfhitial stage, crop development stage, mid ~ stage
important aspect is that it contributes in reducingnd late season stage)

the stress on the amount of water that needs to h@ur levels of sewage irrigation water in Conjunc_
extracted from environmental water sourcesgion with normal water at 25% sewage,50% sew-
(USEPA, 1992; Gregory, 2000) for various pur-age,75% sewage and 100% sewage were applied
poses like for agriculture. Paliwal et al. (1998)g the field and the water samples were analysed
irrigated H. binata seedlings with different con- a5 per the method advocated by Jackson(1967)
centration (0, 25, 50, 75 and 100%) of sewage fofnd the mean values as shown in the Table 1.
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Table 1: Chemical composition of normal and sewagaixed water

TREATMENT
. 100% 75% TW 50% TW 25% TW
Constituents TW water + + + 100% SWG
25% SWG 50% SWG  75% SWG
pH 7.73 7.78 7.86 7.88 7.89
EC, m.mhos/cm 0.918 1.036 1.124 1.208 1.312
Na, ppm 29 23.3 52.1 39.5 58.8
Ca, ppm 29.5 25.1 28.74 28.9 30.5
Zn, ppm 25 26.4 34.02 37.8 44.80
Fe, ppm 0.03 0.12 0.39 0.39 0.4
0.14 0.19 0.26 0.32 0.4
Application of irrigation water RESULTS AND DISCUSSION

The irrigation was applied as per evapo-transFigure 1 shows the variation in total yield of rad-

piration need of radish crop. The open pan evapgsh crop as influenced by various irrigation treat-
ration data was collected from the Bamrauli Me'ments. The maximum yield was observed fqr T

teorological Station; Allahabad, India for the pe- .
riod of five years. The crop was irrigated When(fu”y sewage irigated) and the lowest was

the sum of the daily mean of pan evaporatiofchieved by T (75% tube-well water and 25%
reached approximately to a pre determined valugeWwage irrigated) as compared to control plpt T
obtained by the following equations. (tube-well water). It was observed that the highest
Net irrigation requirement, mm = Rooting depthY/€ld was obtained by treatment,(34.88t/ha)
(m) X plant available soil moisture (mm/m) X followed by T;(32.9 t/ha). Poletseny (1974) re-
readily available soil water in fraction. ported that the yield of radish increased from
The measured quantity of tube-well water in con8-02t-7.46tha by application of sewage on previ-
junction with sewage water was supplied by th®usly well fertilised soil. Nielson (1989) also re-
portable garden pipes from the water mixing tankported that the yield with effluent irrigation was
greater than or similar to yield obtained with well

Irrigation production efficiency water. The lowest yield(27.65t/ha) was given by
Irrigation production efficiency is given in terms oot 1ent TTable 2 also shows the maximum

of ratio of marketable yield in kg per hectare to L . 0
total depth of water in cubic meter per hectard'cT€ase In yield of plot Jand this was 32.2%

and is measured in kgfmit is calculated by the increase over control plotglThe result was
following formula found significant due to treatment and critical

difference (CRR) value which found to be 0.2653

Irrigation production efficiency, kg/in Irrigation production efficiency

Marketableyield,kg/ha The different irrigation treatments had significant

B Totalwaterappliedm®ha effect on water use efficiency of radish. The wa-
ter use efficiency was found to be significantly

high (38.40kg/mM) when sewage water was ap-
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Fig. 1: Variation in Yield of Radish for various treatments
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Fig. 2: Relationship between marketable MktY) yied and water use
efficiency

plied. The irrigation production efficiency in- maximum(32.32%) increase in water use effi-
creases significantly with the increase in sewageiency was found for plot 4{fully sewage irri-
water content in irrigation water (tube-well). It gated) over the control plotTrrigation with
can be observed from the Figure 3 that the highesewage water(}) only gave a significantly higher
irrigation production efficiency was achieved bywater use efficiency(38.4Kgfn due to higher
treatment, } (38.40kg/m) and the lowest in ;s  marketable yield(34.88t/ha) followed by(32.9t/
compared to control plotg{29.02kg/m).The ha),T,(29.75t/ha) and {27.65t/ha) respectively.

100 Journal of Science and Technology, Vol. 29, No.April, 2009



Effect of conjunctive use of water on yield and phaction efficiency ...

Isaac et al.

Table 2: Economic analysis and Water use Efficiencfor Radish Crop under Various

Irrigation Treatments

Treat- Marketable  Total Cost of Gross Net Re- Benefit  Irrigation Pro- % increase

ments yield, t/ha Production, Return, turn, Cost duction Effi- over Ty
US$/ha US$/ha US$/ha Ratio ciency, Kg/n? control

To 26.36 555 3214 2658 5.79 29.02 -

T, 27.65 550 3371 2821 6.12 30.44 04.89

T, 29.75 544 3628 3083 6.66 32.75 12.85

Ts 32.90 539 4012 3472 7.44 36.22 24.81

T, 34.88 533 4253 3719 7.97 38.40 3232

Note: 1 US$ ~ INR 42

The irrigation production efficiency was found to_(1990) also found that there was a considerable

. . . increase in yield of green vegetables (spinach)
decrease con&dergblly ,W'th the decrease in SeWrter using the sewage water for irrigation.Gupta
age water content in irrigation water.

(1993) found that the grain and straw yield of
) ) wheat increases with the application of sewage
Quality of water and marketable yield compo-  sjudge and Al-Nakshalbandi(1997) reported that
nent ) . the egg plant production under fresh water irriga-
Neilson (1989) reported higher yields of vegetation, Thus the finding of the present investigation
bles irrigated with municipal waste water. Manijs i line with that of the above researchers.
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Fig.3: Relationship between Irrigation Production Efficiency (IPE)
and Marketable Yield of Radish
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Microbiological tests cost benefit ratio and cost and benefit ratio veas t
The microbiological tests for radish plant growndecrease with the increase in volume of tube-well

under various treatments showed that there we(gyier |rrigation with sewage water also resulted

significant increase in the number of counts of the highest value of irrication production effi-
pathogen and fungi above the water having 50‘%_I 9 g P

sewage water content although the presence Slp_ncy, gross return, net return and benefit cost
ratio. The above values were found to decrease

Table 3: Statistical Parameters using ANOVA With increased volume of tube-well water and

vice-versa. It was observed that the yield of rad-
F value

Yield at 5% CDr Result ish plant increased with the increase of percent-
t/ha 3.84 0.2653  Significant age of sewage irrigation water. Irrigation produc-
Plant height ~ 3.84 0.0426  Significant tion efficiency was found to be maximum at
Girth 3.84 0.142 Significant ~ 100% sewage irrigation. Use of 100% and 75%
Length 3.84 0.2478 Significant  sewage irrigation water is however not safe due to

higher counts of pathogens. Although 50% and

fungi and bacteria were recorded remarkably |0V25%sewage water can be used successfully with-
at 50% and 25% sewage water irrigated plots. out harm
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