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ABSTRACT 
 
The study was conducted to investigate the impact of sewage water application along with other factors on the cauliflower 
yield in Punjab by using Cobb-Douglas production type function. Data was collected from 65 cauliflower growers form peri- 
urban areas of Faisalabad district in 2010. Results of the analysis showed that variables land preparation, labour hours, 
nitrogen, phosphorous and pesticide numbers were found positively affecting the cauliflower yield. While the coefficient of 
sewage water application was found negative, showing negative impact of sewage water use on the cauliflower yield. The 
results of the study suggested preventing farmers to use untreated sewage water for vegetable growing by educating them 
about its negative impact on productivity and related aspects of human life along with easy access to other source of irrigation 
for vegetable production. © 2012 Friends Science Publishers 
 
Key Words: Sewage water; Cauliflower; Productivity; Cobb-douglas 
 
INTRODUCTION 
 

The Pakistan’s population has increased from 65 to 
161 million over the past 3 decades and is forecast to 
increase to 234 million by 2025. Due to population 
explosion, rural development, based around productivity 
gains in food and livestock production, is important to food 
security and crucial to poverty alleviation (Government of 
Pakistan, 2006). It is widening the gap between supply and 
demand and increasing food insecurity problem in the 
country. To fill this gap, vegetable production is important 
to squeeze this problem. Horticultural crops contribute 
about 6% of country’s GDP and 22% of national food 
production. Pakistan annually produces about 12854.6 
thousands tons of fruits and vegetables in which annual 
vegetables production is about 5675.8 thousands tons 
(Government of Pakistan, 2008). Vegetable crops are the 
minor crops in the country but very important due to their 
higher yield potential, low cost of production and higher 
nutritional value being the added attributes. Vegetables are 
the most commonly irrigated crops with wastewater, 
because they fetch high prices in the nearby urban markets 
(Ensink et al., 2004). There is 21 and 13% increased occur 
in area under vegetables and amount of vegetables 
production (excluding Potato), respectively during the last 
two decades (1990-1991 to 2007-2008) in Pakistan and 
similar kind of increase is also observed in the Punjab 

province, where area and production is increased by 23 and 
18%, respectively (Government of Pakistan, 2008). 

In most cities of Pakistan, the wastewater from 
municipal areas as well as from the industries is disposed off 
untreated to the natural water surface bodies. It has been 
reported that about 212.2 million gallon tones of sewage is 
being thrown in water bodies and there is no proper 
mechanism for sewage collection and treatment/safe 
disposal. Such practices are causing environmental 
pollution. The sewage water is used for irrigating various 
crops in the surroundings of the cities (Hernandez et al., 
1991; Qadir et al., 1997). The farmers also prefer to use this 
water because waste water is extremely valuable source for 
farmers as pumping cost from sewage nallah or drains is 
cheaper than a borehole, which makes the practice more 
accessible to farmers with fewer financial resources (Bakhsh 
& Hassan, 2005). Sewage water creates crop management 
problems like weed infestation and incidence of pests, 
however, these problems are tackled with the use of plant 
protection measures. Continuous use of waste water may 
lead to environmental problems such as soil sickness, soil 
and groundwater contamination and phytotoxicity (Hunshal 
et al., 1997; Hicks & Hird, 2000; Siddiqui, 2000). 

The sewage water is primarily used for raising 
vegetables in the vicinity of the cities (Qadir & Gafoor, 
1997). This is one of the reasons that vegetables are mostly 
concentrated around the big cities. Leafy vegetables like 
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radish, cauliflower, carrot and turnip etc are root crops and 
sensitive to the use of sewage water because sewage water 
deteriorates the quality of such vegetables and negatively 
affect the vegetable growth (Bakhsh et al., 2004; Bakhsh et 
al., 2006). Bakhsh et al. (2005) concluded that poor quality 
of ground water caused considerable losses to root crops. 
Similarly, sewage water also affects badly root crops such 
as vegetable (radish) during maturity stage and as a result 
the production decreases substantially (Bakhsh, 2002). The 
present study was designed to estimate the impact of sewage 
water on the yield of cauliflower along with cauliflower 
yield response to various other variables in the presence of 
sewage water. 
 
MATERIALS AND METHODS 
 

The study was conducted in district Faisalabad, Punjab 
in 2010. The peri-urban area of Faisalabad is famous for 
growing various kind of vegetables i.e., cauliflower, 
Spanish, potato etc. Mostly farmers used sewage water for 
growing vegetables. The current study focused only on the 
cauliflower vegetable irrigated by sewage water. A total of 
65 cauliflower growers were selected from Faisalabad for 
interview by using purposive sampling technique (Bakhsh et 
al., 2004). 

To estimate the impact of sewage water and other 
factors on the yield of cauliflower, production function 
analysis was used. Cobb-Douglas production function was 
found fit to estimate the impact of various exogenous 
variables on dependent variable i.e., cauliflower yield due to 
its easiness in calculation and interpretation (Abid et al., 
2011a & b; Ahmad et al., 2006). Quantitative inputs such 
land preparation measured in tractor hours per acre; 
irrigation measured in hours per acre; labour used for 
different farm operation measured in h per acre; pesticide 
measured by spray numbers per acre; nitrogen and 
phosphorous fertilizers measured in kg per acre were 
included in the model. Seed was not incorporated in the 
model, because the almost same level of seed quantity used 
by the cauliflower growers in the study area. 

The linearized from of Cobb-Douglas production 
function for the estimation of cauliflower yield is given as: 
 

Lny = A + β1lnLP + β2lnLAB + β3lnN + β4lnP + 
β5lnPEST + β6LnIRRI + Ui 
 

Where; 
A = lna 
Lny = Natural logarithm of cauliflower yield in kg per 

acre. 
LnLP = Natural logarithm of land preparation in 

tractor hours for cauliflower vegetable. 
LnLAB = Natural logarithm of labour hours used in 

various farming activities for cauliflower vegetable. 
LnN = Natural logarithm of nitrogenous fertilizer 

nutrients applied per acre in kg for cauliflower vegetable. 
LnP = Natural logarithm of phosphorous fertilizer 

nutrients applied per acre in kg for cauliflower vegetable. 
LnPEST = Natural logarithm of pesticide measured by 

spray numbers per acre. 
LnIRRI = Natural logarithm of irrigation applied per 

acre in hours. 
Ui = Natural logarithm of error term. 

 
RESULTS AND DISCUSSION 
 
Descriptive statistics: This study in hand tries to explore 
the influence of different factors affecting the cauliflower 
yield in the Punjab, Pakistan. According to the descriptive 
statistics given in Table I, the average area under 
cauliflower was found to be 1.28 hectares. Average quantity 
of cauliflower seed was found 3.53 kg per hectare ranging 
from 2.47 to 9.88 kg per hectare. Tractor hours used for land 
preparation for cauliflower cultivation were calculated 13.54 
h per hectare and they ranged between 5.53 to 24.58 h per 
hectare. The average labour hours for different operation 
during cauliflower season were found to be 158.2 h per 
hectare, ranging from 206.07 to 734.52 h per hectare. 
Pesticide applied was varied from 1 to 6 in numbers per 
hectare with an average of 2 per acre. Irrigation hours 
applied ranged from 16.28 to 65.12 with overall average of 
34.75 irrigation hours per hectare (Table I). 

Chemical fertilizer is an essential input for higher 
production of cauliflower vegetable. The average amount of 
fertilizer N and P applied was estimated as 101.82 kg per 
hectare and 33.35 kg per hectare, respectively. The range of 
nitrogen fertilizer was 22.23‒225.88 kg per hectare, while 
the range of phosphorous fertilizer was ranged from 0.1 to 
113.77 kg per hectare. This result showed a lot of variation 
in the application of fertilizer among the cauliflower 
growers. The cauliflower growing farmers were getting the 
yield in the range of 18525 to 37050 kg per hectare with an 
average of 29710 kg per hectare. This implies the existence 
of a large gap between minimum and maximum yield per 
acre of the sampled farmers and a dire need is required to 
minimize this yield gap (Table I). 
Production function analysis: The results of the Cobb 
Douglas type production function depicted that the model 
performed excellent in properly foretelling about the 
increase in yield of cauliflower. The value of R2 and 
adjusted R2 were 0.71 and 0.68, respectively showing that 
the model fitted the data well. The R2 value showed that 
71% variation in the yield of cauliflower explained by the 
independent variables included in the model. Results of 
production function are reported in Table II. 

Coefficient of land preparation (LnLP) had a positive 
sign and was statistically significant at zero percent 
probability level. A 1% increase in the tractor hours used for 
land preparation will lead to 0.15% increase in cauliflower 
yield. Same positive impact of land preparation was found 
by Bakhsh et al. (2004) for cauliflower yield in Sargodha 
district. Coefficient for labour hours (lnLAB) with positive 
coefficient was statistically significant at 11% probability 
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level. A 1% increase in labour hours will improve the yield 
of cauliflower by 0.06%. This implies that well populated 
fields of carrot have a greater chance for obtaining the 
higher yield per acre (Table II). 

The coefficient for sewage irrigation hours (LnIRRI) 
was found negatively affecting the yield of cauliflower. This 
implies that 1% increase in irrigation hours of sewage water 
will lead to reduction in cauliflower yield by 0.07 % (Table 
II). It was due to deprived quality of sewage water used for 
irrigation. Excessive uses of this type of sewage water 
causes decline in yield per acre and also badly affect 
the soil fertility. Bakhsh et al. (2005) and Bakhsh et al. 
(2006) estimated the same negative effect of poor 
quality of water on carrot and radish productivity, 
respectively. 

Nitrogen and phosphorous are two important 
component of inorganic fertilizer used to fulfill the soil 
nutrient deficiency. The coefficient for nitrogenous (lnN) 
and phosphorous fertilizer (LnP) were positive and 
significant at 1% and 8% probability level, respectively. 
These coefficient values imply that with 1% increase in 
nitrogen and phosphorus fertilizer use, the cauliflower yield 
will increase by 0.08% and 0.01%, respectively. Statistically 
significant pesticide spray numbers (lnPEST) showed that 
by increasing 1% spray numbers could increase the 
cauliflower yield up to 0.05% (Table II). 
 
CONCLUSION 
 

High variation was found in the use of different 
variables i.e., labour hours, fertilizer use and pesticide 
numbers for cauliflower vegetables by cauliflower farmers 
in the study area. Coefficient values of variables land 
preparation, labour, nitrogen, phosphorus and pesticide 
numbers were 0.15, 0.06, 0.08, 0.01 and 0.05, respectively 

showing their positive impact on cauliflower yield. On the 
other hand the use of sewage water for cauliflower was 
negatively affecting the cauliflower yield. Farmers mostly 
use sewage water with the perception of increased yield and 
reduction in cost of production with out considering the 
harmful effects on human and animal health and soil 
productivity as reported by other studies. Government 
should notice the use of city effluents for vegetable 
production. These vegetables are become the root cause of 
various dangerous diseases. Alternative method of growing 
vegetables like tunnel farming by using pressurized 
irrigation techniques should be introduced. At the initial 
stage, treated water may be used for vegetable cultivation to 
lessen the harmful effect of sewage water to human and 
animal. Sewage water is polluted mostly by dumping of 
domestic and industrial wastes into the sewage water drain. 
One way of controlling such practice is to impose tax on 
those, who through un-treated water in the main sewage. 
This collected tax may be use to build water treatment 
plants and welfare of the local communities. Social 
education of people for this purpose may be effective to 
prevent people to through their domestic and industrial 
waste into the sewage drain. 
 
REFERENCES 
 
Abid, M., M. Ashfaq, O. Ahmad and N. Fatima, 2011a. A resource use 

efficiency analysis of small Bt Cotton farmers in Punjab. Pakistan J. 
Agric. Sci., 48: 65–71 

Abid, M., M. Ashfaq, I. Khalid and U. Ishaq, 2011b. Economic evaluation 
of impact of soil quality on Bt (Bacillus thuringiensis) cotton 
productivity. Soil Envir., 30: 78–81 

Ahmad, B., K. Bakhsh and S. Hassan, 2006. Effect of sewage water on 
spinach yield. Int. J. Agric. Biol., 8: 423–425 

Bakhsh, K., 2002. Economics of growing winter vegetables in Multan 
district. Unpublished M. Sc. Thesis, Department of Agricultural 
Economics, University of Agriculture, Faisalabad, Pakistan 

Table I: Summary statistics of different variables of Cauliflower farmers 
 
Variables Mean Standard Deviation Minimum Maximum 
Cauliflower Area (hectares) 1.28 1.23 0.15 6.88 
Seed (kg/hectare) 3.53 1.41 2.47 9.88 
Tractor hours/hectare 13.54 5.01 5.53 24.58 
Labour (hours/hectare) 390.68 140.91 206.07 734.52 
Irrigation (hours/hectare) 34.75 9.84 16.28 65.12 
Pesticide (spray No./hectare) 2 0.88 1 6 
Nitrogen (kg/hectare) 101.82 60.49 22.23 225.88 
Phosphorus (kg/hectare)  33.35 42.37 0.1 113.77 
Yield (kg/hectare) 29710 4946.77 18525 37050 
Profit (Rs/ hectare) 72097.77 32371.26 26997.76 152428.39 
 
Table II: Results of Regression Analysis 
 
Variables Coefficients t Stat P-value 
(CONSTANT) 9.38 34.06 0.00 
LnLP 0.15 4.04 0.00 
lnLAB 0.06 1.60 0.11 
lnN 0.08 2.88 0.01 
lnP 0.01 1.81 0.08 
lnPEST 0.05 1.87 0.07 
LnIRRI -0.07 -1.53 0.13 
R2 = 0.71; Adjusted R2 = 0.68; F = 23.74 



 
SHEIKH et al. / J. Agric. Soc. Sci., Vol. 8, No. 1, 2012 

 40

Bakhsh, K., W. Akram, M.A. Raza and I. Hassan, 2004. Determination of 
factors affecting cauliflower yield in Punjab, Pakistan. Int. J. Agric. 
Biol., 6: 1056–1058 

Bakhsh, K. and S. Hassan, 2005. Use of sewage water for radish cultivation: 
A Case study of Punjab, Pakistan. J. Agric. Soc. Sci., 1: 322–326 

Bakhsh, K., M. Ashfaq and M.W. Alam, 2005. Effects of poor quality of 
ground water on carrot production: A comparative study. J. Agric. 
Soc. Sci., 1: 38–40 

Bakhsh, K., B. Ahmad, Z.A. Gill and S. Hassan, 2006. Estimating indicators 
of higher yield in radish cultivation. Int. J. Agric. Biol., 8: 783–787 

Ensink, J.H.J., T. Mahmood, W. Van der Hoek, L. Raschid-Sally and F.P. 
Amerasinghe, 2004. A nation-wide assessment of wastewater use in 
Pakistan: an obscure activity or a vitally important one? Water 
Policy, 6: 1–10 

Government of Pakistan, 2006. Economic Survey of Pakistan. Economic 
Advisor’s Wing, Finance Division, Islamabad, Pakistan 

Government of Pakistan, 2008. Economic Survey of Pakistan. Economic 
Advisor’s Wing, Finance Division, Islamabad, Pakistan 

Hernandez, T., J.I. Moreno and F. Costa, 1991. Influence of Sewage Sludge 
Application on Crop Yields and Heavy Metal Avaialability. Soil Sci. 
Plant Nutr., 37: 201–210 

Hunshal, C.S., S.R. Salakinkop and R.M. Brook, 1997. Sewage Irrigated 
Vegetable Production Systems around Hubli-Dharwad, Karnataka, 
India. Kasetsart J. (Natural Sci.), 32: 1–8 

Hicks, R.W. and C. Hird, 2000. Soils and Urban Land Use. In: Charman, 
P.E.V. and B.W. Murphy (eds.), Soils: Their Properties and 
Management, 2nd edition, pp: 378–399. Oxford University Press, 
Oxford UK 

Siddiqui, M.A., 2000. Urban Impact on Fringe Areas. BR Publishing 
Corporation, Delhi, India. 

Qadir, M. and A. Ghafoor, 1997. Metal Ion Toxicities in Soils and 
Vegetables Irrigated with City Effluent. Project Research Report, 
Department of Soil Science, University of Agriculture, Faisalabad, 
Pakistan 

 
(Received 02 April 2011; Accepted 29 December 2011) 


