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ABSTRACT

Auvailability of irrigation water at reasonable cost is one of the most important factors for agri-
cultural development. Conjunctive use of fresh and sewage water can successfully be adopted for
cultivation. An experiment was laid out at the research plot of Allahabad Agricultural I nstitute-
Deemed University, Allahabad, India in a randomized block design with three replications and
four levels of sewage water i.e., 25%, 50%, 75% and 100% were applied to radish crop by blend-
ing with fresh water. It was observed that the higher level of sewage water significantly affected
the vegetative yield of radish crop and provides maximum return at 100% sewage water. Plant
height, root length, girth and yield of radish crop significantly increased with the increase of
sewage content in the blended water. The blended water also increased the marketable yield of
the radish crop. The fully sewage irrigated radish crop provided a net return of 3631.11US$%/ha
with a benefit cost ratio of 7.96.The study shows the marketable yield and water use efficiency of
radish crop increase with an increase in sewage water ratio. It was also observed that the pres-
ence of fungi and bacteria were remarkably lower at 50% and 25% sewage water irrigated crops.
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INTRODUCTION water for irrigation enhances agricultural pro-
Water is considered a limited and vulnerableuctivity, providing water and nutrients, and
resource, essential for life. Currently agricul-improving crop yields.

tural land has become a disposal site for wasigaste water is used as a source of irrigation

water. In this situation, waste water cOMPOyater since it serves as a source of plant nutri-

nents can be used as an option to supply Nuttls |t allows farmers to reduce the use of
ents for crop growth productively. The maincpemical fertilizers. In many arid and semiarid
problem with waste water utilization for irriga- .o ntries. the scarcity of water is a real con-
tion in agriculture, apart from the possibility of gaint byt municipal sewage water can be con-
containing hazardous constituents, such as ragfyereq as an integral part of irrigation supplies
elements and organic compounds, is the risk Qfy plending with fresh water. Sewage must be
poliuting ground water. Reuse of reclaimedyqated to adapt it to agricultural uses, but treat
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ment is also essential for safe environmentalhe measured quantity of tube-well water in
disposal, therefore, the relevant costs of wasteonjunction with sewage water was supplied
water for agricultural reuse are just the addithrough the portable garden pipes from the wa-
tional costs needed for adaptation to agriculter mixing tank by gravity.

ture. (sadan and Haruvy.1984).Benefits of agri-

cultural reuse of waste water are expressedESULTSAND DISCUSSION

when agricultural production is maintainedVegetative growth of radish plant

whilst water sources and environmental qualiFig.1 shows the variation in plant height of
ties are preserved. radish crop for various irrigation treatments at

The supply of waste water is determined by thgo’40 and 60 days after planting. All the treat-

density of population in a specified region, anﬁeﬁg;tsg\%vr :az:ehaisr?tg?\?;le (;?czrgadsaey;n ;ﬂﬁoﬂlgr?t
this density also determines the prices of lan e increment in the plant height after 60 days

in and or the availability of agricultural land in :
y g was observed to be highest for the total sewage

particular. To preserve environmental quality > :
surplus waste water should be disposed off M’ater irrigated treatmentgl The increase was

surface waterbodies, or conveyed to other |ocaqbserved to be minimum for the treatmeng) (T
tions for agricultural use. after 60 days as compared to the central plot

(To).The maximum height attained by the
plants in fully sewage water irrigated treat-
ents T, was found to be 13.13cm followed by
3 (12.64cm) and 7 (11.57cm) respectively
after 20 days. A similar trend was observed at
98m above mean sea level).The area is WithiﬁoclayS and at 60 days _after the grovvth of rag-
semi and climatic zone. The average annué?h plant and the maximum height was ob-
precipitation of the area is 600mm.The maxi_served for the treatment, (25.43cm) followed

L T3 (23.89cm) as compared to control plgt T
mum and minimum temperatures of the are Yy ls . . .
are 8c and 2% respectively. 19.66cm).It is evident from the Figure that

there is not much difference in the plant heights
The experiment was laid out in a randomizef all the treatments after first irrigation bueth
block design with three replications. Four lev-difference was much higher after the final irri-
els off sewage irrigation water in conjunctiongation. The results were found to be significant
with normal water at 25% sewage (Treatmengue to the treatments and the critical difference
T1), 50% sewage (Treatment)T 75% sewage (Cpy) value was observed as 0.4074,0.1658 and
(Treatment ), 100% sewage (Treatment)T 0.0428 at 20,40 and 60 days respectively.

were applied to the field. (Treatmeng)Twas

considered as a control plot with 100% freshYield components of radish crop

water. The soil was loamy with average fieldThe data of yield components for mature radish
capacity 19.55%, average bulk density 1.46gn{foot) crop such as length, girth and average
cnt and infiltration rate of 5.8mm/h. yield were recorded at the time of harvest and

The crop was irrigated when sum of the da"}presented in Figures 2, 3 and 4 respectively.
mean of pan evaporation reached approxiFig 2 shows the variation in length of radish

mately to a predetermined value obtained by crop by the various irrigation treatments after
60 days of growth. The Figure clearly indicates

MATERIALSAND METHODS

The present investigation was carried out i
2002 at Agricultural Institute-Deemed Univer-
sity; Allahabad, India (Z527'N,81° 44'E and

Net irrigation requirement, mm that the maximum |ength of radish was
) ) o achieved in Tand the lowest in jlas compared
_ Rooting dept(m) x plant availablesoil moisture to the control plot (3).The maximum length of
(mm/m) x readily availablesoil waterin fraction radish was attained in plot,28.47cm) and

the lowest in T(21.50cm) as compared to con-
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trol plot To(18.42cm). The maximum increase inage was found to be 48.08% 33.77%, 21.42%
length was found for J{54.56%) plot over the and 5.42% for T T3 T, T; respectively over
control plot T,.The result was found significant control plot (To).The result was found to be
due to treatment and critical differencepfC  significant due to treatment and critical differ-
value was observed as 0.2478 ence (Gy) value was found to be 0.142.

Fig 3 shows the variation in girth of radish rootquality of water and marketable yield com-

for various irrigation treatments after 60 days,onent

of growth. The increase was observed to b&ewage treated water at varying quality levels
maximum for treatment,las compared to con- \as applied to winter radish crop and its mix-
trol plot (To). The maximum girth was found for y,re with tube-well had a significant effect on

the treatment X16.66cm) followed by I yield as presented in Figure 4. As evident the
(15.05cm) T T,(13.66) and T (11.86cm) re- sewage and tube-well water combination sig-
spectively. The increase in root girth in percenthiﬁcanﬂy influenced the mean root length, girt

TO T1 T2 T3 T4
Treaimenis

Fig. 1. Variation in Plant height of Radish at different timeinterval for varioustreatment

30 -

Root length,em
o

TO T T2 Ta T4
Treatments

Fig. 2: Variation in Root length of Radish for varioustreatments
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Variation in Root Girth, cm

TO ™ T2 T3 T4
Treatments

Fig. 3: Variation in Root Girth of Radish for varioustreatments

and other yield components of the crop. Tubewith various treatments of irrigation water is
well water and its combination with sewage apresented in Table 1.1t is evident that the cost
various levels improved marketable mean yieldf production per hectare was observed to be
of crop from 26.36 to 34.88t/ha. The maximumminimum (US$ 521.26/ha) with untreated sew-
marketable yield was observed for untreatedge (T,) irrigation. Gross and net cost of pro-
sewage (1) and the minimum marketable yield duction increase irrigating with mixture of tube
was recorded for the plants irrigated by tubewell water with sewage. The maximum cost of
well water (Tp).No significant difference was production was recorded using tube-well water
recorded between ;[27.65t/ha) and X29.75t/ (To).The gross return per hectare was maximum
ha). with sewage irrigation (US$ 4152.38/ha)

. - whereas the minimum was recorded with fresh
Similar findings were reported by polt water T (US$ 3138.09/ha),

seny,1974;Neilson,1989;Mani,1990; Al-Naksha
-bandi,1997.Poletseny(1974) reported an inTable 1 show that there is a significant differ-
crease in yield of maize with increase in sewence in cost of production using tube-well wa-
age irrigation.Nielson(1989) reported higherter and fully sewage irrigated crop. The benefit
yields of vegetables irrigated with municipalcost ratio has shown a significant gain with
waste water.Mani(1990) also found that theresewage and tube well water mixed with sewage
was considerable increase in yield of greeirrigation. Similar results were reported by
vegetable (spinach) matter after using the sewsome researchers under variety of irrigation
age water for irrigation and has found that graisystem and regimes, soil, crop and climatic
and straw yield of wheat increases with theonditions (Shrivastava 1994,Singh 1997).The
application of sewage sludge. Al-Nakshabandinicrobiological testing for radish plant grown
(1997) reported that the egg plant yield undeunder various treatments shows that there is
treated effluent was twice the average egg plaignificant increase in the counts of pathogens

production under fresh water irrigation. and fungi above the water having 50% sewage
water content although the presence of fungi
Quality of water and economic return and bacteria were remarkably lower at 50% and

The cost of production of radish crop grown25% sewage water irrigated plots.
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