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Abstract
   The K.C. Valley project comes up as an ever lasting solution to the sewage water problem of Bangalore city as well as relatively ad-
vantageous to farmers of Kolar who were facing droughts over the years. The present study was purposively carried out in Kolar dis-
trict of Karnataka State. The ex-post facto research design was employed. random sampling method was employed for the selection 
of respondents. The primary data were collected from 180 farm households, consisting of 90 farm households in Kolar taluk and 90 
from Srinivaspura taluk. From each taluk, 30 marginal, 30 small and 30 big farmers were selected. The data were collected from the 
respondents through personal interview method using pre-tested and well-structured schedules. The result found that cultural, re-
ligious and social objections in using treated water ranked first with Garrett score 61.13 in case of social constraints, consumers will 
hesitate to buy products where treated waste water was used unless it is proven to be safe as the major production constraint which 
ranked first with Garatte score 51.94. in case of production constraints, occurrence of microbial diseases and infections ranked first 
with Garatte score of 61.13 in case of Health constraints, Water contains some industrial waste and metals ranked first with Garatte 
score 60.92 in case of Technological constraints. Cent per cent of the farmers suggested that education and outreach activities to be 
conducted for farmers about usage of treated water followed by food grown using treated water must be tested frequently (94.44%), 
frequent water testing needs to be done at least once in a month (88.88%). 
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Introduction
The Bangalore Municipal Corporation is the first largest cor-

poration in Karnataka state. It has implemented Koramangala-
Challaghatta Valley (KC Valley) project, which is deemed to be a 
unique project in the country. It’s a rare Irrigation project and first 
of its kind in the entire country. Under this project treated sewage 
water is used to fill irrigation tanks in Kolar and Chikkaballapura 
district. The KC Valley project comes up as an ever lasting solu-
tion to the sewage water problem of Bangalore city as well as rela-

tively advantageous to farmers of Kolar who were facing droughts 
over the Years. However, quantum of Bangalore city’s sewage mul-
tiplies with rapid growth of population posing a serious threat to 
the urban ecosystem. To overcome this threat, Kormangala- Chal-
laghatta Valley Project has successfully implemented in Kolar dur-
ing November 2016. And so far two phases of works have been 
completed. For ensuring uninterrupted power supply to the project 
the Mega Engineering and Infrastructures Limited (MEIL) had es-
tablished six power sub stations of 66 KV capacity, along with six 
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pump houses and a large surge tank to the K.C. Valley Project. The 
Government has planned to supply treated sewage water to a total 
of 126 irrigation tanks situated in different clusters of Kolar and 
Chikkaballapura district in a phased manner. Keeping these aspects 
in view, the present study has been conceptualized with the objec-
tive of identifying the major constraints encountered by farmers 
in the project area and to seek their suggestions to overcome the 
constraints.

During the last four decades, groundwater table in Kolar and 
Chikkabaallapura districts has drastically decreased due to over 
extraction of groundwater by the farmers resulting in drying up of 
borewells and openwells. These districts are worst affected with 
drought for decades forcing people and farmers live in misery. The 
KC Valley project thus has been designed to fill most of the tanks 
in Kolar and Chikkaballapura districts. The sewage water from the 
Bangalore city is being treated and supplied to fill tanks, which 
helps to recharge the ground water table and support a substantial 
increase in water bodies to irrigate the parched farms even during 
the drought. So rejuvenation of bore wells and open wells would 
be the only way to bring the parched lands back into agriculture 
operations. Treated sewage water reuse in agriculture is consid-
ered an efficient tool for managing scarce water resources with 
regulated supply that compensates for water shortages caused by 
rainfall shortage, uneven distribution of the rain throughout the 
hydrological year.

Methodology 
The present study was purposively carried out in Kolar district 

of Karnataka State. Kolar and Srinivaspura taluks were selected 
purposively for the study. The numbers of tanks filled through KC 
Valley project were more in these two taluks compare to other ta-
luks of Kolar District. The ex-post facto research design was used. 
Purposive sampling was employed for selection of Taluks and ran-
dom sampling method was employed for the selection of respon-
dents. The primary data were collected from 180 farm households, 
consisting of 90 farm households in Kolar taluk and 90 from Srini-
vaspura taluk. From each taluk, 30 marginal, 30 small and 30 big 
farmers were selected. The data were collected from the respon-
dents through personal interview method using pre-tested and 
well-structured schedules. The responses were scored, classified, 
analyzed to calculate the Garrett score. Pilot Survey was carried out 
to identify the problems covering financial, input, management, so-
cial, technical and social constraints. Garrett’s ranking technique 
was used to rank the factors of constraints. This technique provides 
the facility to ascertain numerical scores to constraints. This would 

be an advantage to arrange the constraints based on respondent’s 
priority. Ranks were converted to per cent using Garrett’s formula.

Where, R is the rank given for ith item by jth individual and N is 
the number of items ranked by jth individual.

The percent position of each rank was converted into scores 
referring to table given by [3] Garrett and Woodworth (1969. For 
each factor of constraint, the scores of individuals were added to-
gether and divided by the total number of the respondents. Thus, 
the mean scores for all the factors were ranked by arranging in de-
scending order, rank were assigned and most important factor of 
constraint were identified.

Suggestions are the ideas put forward by the beneficiaries to 
overcome the constraints and to improve the development pro-
grammes for higher levels of welfare. The suggestions were asked 
to beneficiaries in open-ended questionnaire. All the suggestions 
were pooled and discussed based on frequency analysis.

Results and Discussion
Constraints as perceived by farmers of K.C. Valley project area

Constraints as perceived by farmers are analyzed using garret 
ranking and categorized into following sub categories viz., social 
constraints, production constraints, health constraints and techno-
logical constraints and are presented in table 1.

Social constraints
Among the total number of farmers by cultural, religious and so-

cial objections in using treated water ranked first with followed by 
lack of confidence on local management ranked second and accep-
tance of farmers is the most sensitive and important issue (Rank 
III). The probable reason for the above trend may be that, farmers 
think that treated water is dirty, because treated water contains 
human excreta as well as some trace elements if improperly treat-
ed it may affect their belief. That’s why they are not ready to accept 
the sewage water for religious and cultural function. (Table 1).

Production constraints
Overall it was evident from table 1 that, consumers will hesitate 

to buy products where treated waste water was used unless it is 
proven to be safe as the major production constraint which ranked 
first. Groundwater pollution (Rank II), waste water causes salinity 
with the (Rank III), growth of undesirable aquatic species with the 
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Sl. No Constraints
MF (n1 = 60) SF (n2 = 60) BF (n3=60) Total (n =180)

Score Rank Score Rank Score Rank Score Rank

I Social constraints
1 Acceptance of farmers is the most sensitive and impor-

tant issue
61.08 II 59.87 III 59.87 III 60.27 III

2 Cultural, religious and social objections in using treated 
water

62.38 I 60.42 II 60.60 II 61.13 I

3 Lack of confidence on local management 60.73 III 61.70 I 60.92 I 61.12 II
 II Production constraints
1 Excessive vegetative growth, delayed maturity 49.22 IV 50.23 III 48.97 V 49.47 V
2 growth of undesirable aquatic species 49.07 V 49.55 V 50.45 II 49.69 IV
3 Groundwater pollution 51.07 II 49.70 IV 49.40 IV 50.06 II
4 Turbidity of water 50.82 III 49.07 VI 46.78 VI 48.89 VI
5 Consumers will not buy products where Treated Waste 

Water was used unless it is proven to be safe.
51.80 I 50.50 II 53.52 I 51.94 I

6 Wastewater causes salinity 48.10 VI 51.02 I 50.23 III 49.78 III
 III Health constraints
1 Water is harmful for consumption 60.73 III 61.70 I 60.92 I 61.12 II
2 Food-borne outbreaks (Human) associated with the con-

sumption of fresh Produce Irrigated with wastewater
55.37 IV 56.88 IV 56.55 IV 56.27 IV

3 Rural health and safety problems of farmers working on 
land 

61.08 II 59.87 III 59.87 III 60.27 III

4 Occurrence of microbial diseases and infections 62.38 I 60.42 II 60.60 II 61.13 I
 IV Technological constraints
1 Lack of trust and confidence on technologies 55.37 IV 55.95 IV 56.55 IV 56.27 IV
2 Plugging of irrigation system and Equipment 61.08 II 58.89 III 59.87 III 60.27 III
3 Lack of monitoring of wastewater treatment plant 62.38 I 59.43 II 60.60 II 61.13 I

4 Contains some industrial waste and heavy metals 60.73 III 60.69 I 60.92 I 61.12 II

Table 1:  Constraints as perceived by farmers of K.C. Valley project area.  n = 180.

(Rank IV), excessive vegetative growth and delayed maturity (Rank 
V) and turbidity of water with the Garatte score 48.89 ranked sixth 
were the other major production constraints as expressed by the 
farmers.

[4] Kalra., et al. (2014) noticed that majority (85.00 to 100.00%) 
of the respondents strongly endorsed that the poor maintenance of 
irrigation channels, canal siltation and weed growth, seepage from 
the distributaries and minors and irregular supply of canal water 
were the major factors responsible for waterlogging and subse-
quent land degradation in the command area. [1] Anon., (2014) 
reported that user should have prior information on effluent sup-
ply and its quality, to ensure the formulation and adoption of an 
appropriate on-farm management strategy. 

Health constraints
Occurrence of microbial diseases and infections ranked first 

with Garatte score of 61.13, water is harmful for consumption with 
Garatte score 61.12 ranked second, health and safety problems of 
farmers working on land ranked third with Garatte score of 60.27, 
and food-borne outbreaks (human) associated with the consump-
tion of fresh produce irrigated with wastewater with Garatte score 
56.27 ranked as fourth were the other major constraints of all the 
farmers irrespective of marginal, small and big farmer category. 
(Table 1).

The results were in conformity with [8] Raja., et al., (2015) ex-
pressed that in this study, one of the drawbacks of using waste-
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water for irrigation is heavy metal pollution in the soil and water 
along with the toxic elements which enter into the food chain.

[12] Trang., et al., (2007) revealed that human health risks from 
wastewater irrigation include firstly farmers’ and consumers’ ex-
posure to pathogens, including helminth infections, and secondly, 
organic and inorganic trace elements.

Treated water may contain some microorganisms which causes 
diarrhea and also farmers working in the field has faced itching 
during irrigations. Generally, farmers irrigating with treated water 
have higher rates of helminth infections than farmers using fresh-
water, but there are exceptions. That may be the probable reason 
for above reasons.

[9] Raschid-Sally and Jayakody (2007) found that vegetables 
(32.00% frequency of responses) are besides cereals (27.00%) the 
most common crops produced with diluted or raw wastewater.

Technological constraints
It was evident from table 1 that, lack of monitoring of wastewa-

ter treatment plant as major technological constraint which ranked 
first (Garatte score = 61.13), contains some industrial waste and 
metals ranked second (Garatte score = 61.12), plugging of irriga-

Sl. No Suggestions
MF (n1 = 60) SF (n2 = 60) BF (n3=60) Total (n =180)

F P F P F P F P
1 Frequent water testing needs to be done at least once a month 45 75.00 55 91.66 60 100.00 160 88.88

2 Food grown using treated water must be tested frequently 60 100.00 60 100.00 60 100.00 180 100.00
3 Frequent soil testing must be done 53 88.33 60 100.00 57 95.00 170 94.44
4 Education and outreach activities to be conducted for farmers 

about usage of treated water
60 100.00 60 100.00 60 100.00 180 100.00

5 Government should work in an integrated manner to avoid 
groundwater contamination

45 75.00 54 90.00 56 93.33 155 86.11

6 Management committees needs to be formed at local level to 
monitor treatment plants

30 50.00 38 63.33 42 70.00 110 61.11

Table 2: Suggestions as expressed by the farmers of K.C Valley project area.

Responses are mutually inclusive.

tion system and equipment (Rank III, Garatte score = 60.27) and 
lack of trust and confidence on technologies (Rank IV, Garatte score 
= 56.27) were the major technological constraints. Findings are in 
line with [7] Nonvide., et al. (2017) as they expressed flooding of 
fields and specific constraints in the irrigation scheme of Malan-
ville include the high cost of irrigation and unavailability of water.

[5] Malge and Kulkarni (2017) noticed the problems faced by 
the head reach farmers in the command area were water logging 
and salinity problems, pest and disease attack, non-availability of 
sufficient labors was found in the agriculture operations during the 
peak period in the command area and lack of technical guidance 
among the farmers.

Suggestions as expressed by the farmers of K.C Valley project 
area

In total, cent per cent of the farmers suggested that education 
and outreach activities to be conducted for farmers about usage 
of treated water followed by food grown using treated water must 
be tested frequently (94.44%), frequent water testing needs to be 
done at least once in a month (88.88%), government should work 
in an integrated manner to avoid groundwater contamination 
(86.11%), and management committees needs be to formed at lo-
cal level to monitor treatment plants (61.11%) respectively (Table 
2).

The suggestions are in line with [13] Umali (1993) had suggest-
ed that the government undertake corrective measures regarding 
project planning, extension services, water management by irriga-
tion agencies and initiate policies with respect to water pricing.

[10] Srivastava., et al. (2000) reported that farmers were con-
vinced through awareness campaigns, village meetings, dem-

onstration days and visits to research sites. They participated in 
restoring fields after drainage installation and contributed labour 
and money for drain desilting.

[2] Drechsel., et al., (2002) revealed that less than 7.00 per cent 
of the area under wastewater irrigation is cultivated with vegeta-
bles because government officials uproot vegetables found to be 
growing there.
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Conclusion
In the project region, farmer’s social acceptance to use sewage 

treated water is low. Farmers lacks trust and confidence in pub-
lic agencies and no longer have faith in government institutions, 
and think that the no greatest technologies can clean up pollutants 
and pathogens. In this regard, there is a need of interdisciplinary 
effort in educating farmers to develop trust and confidence about 
agencies in this process. Upgraded technologies to be developed to 
purify the water and appropriate educational measures to use the 
sewage treated water in a significant way.
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