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ABSTRACT 
 

The study was conducted in Gujranwala and Hafiz Abad districts, Pakistan 
during 2010. Eighty six farmers were randomly selected from five Tehsils of 
Gujranwala and Hafizabad districts. Information about farms, farmers and 
varieties was collected using a well designed and pre-tested questionnaire.  
The objective of the study was to find reasons regarding growing unapproved 
varieties by farmers and their economic returns. Average yield for Basmati-515, 
Super Basmati and Indian variety was 4313, 3784 and 4544 kg/hectare, 
respectively. Average gross income per hectare for the respective rice varieties 
was Rs.127950, 114279 and 136345, respectively.  The yields of Indian variety 
and Basmati-515 were comparable to some extent, but it was significantly 
higher than the Super Basmati. The reasons for higher yield and better income 
were better crop rotation followed by availability of tractors, availability of more 
canal and tubwell water, seed treatment and timely transplanting.  
 
KEYWORDS: Oryza sativa; cultivars; Basmati-515; Super Basmati;gross 

income; Gujranwala; Hafizabad; Pakistan. 
 

INTRODUCTION 
 
Rice (Oryza sativa L.) is a staple food of more than half of the world’s 
population, especially in those areas of the world where population densities 
are highest (14). In Asia alone 90% of the world’s rice is produced and 
consumed. World population is projected to be more than 8 billion by 2025 
and keeping in view the present consumption pattern 765 million tons of rice 
per annum would be required which is 35 percent more than that consumed 
today (10). Pakistan is the worlds’ eleventh largest rice producer, after China, 
India and Indonesia. In the year 2010-11 it produced more than 6 million tons 
of rice (1). Pakistan is the third largest exporter and 11th largest producer of 
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rice. Pakistan exported major agricultural food products worth Rs.269 billion 
during the year, 2009-10, out of which Rs.183.5 billion were obtained from 
rice export (2). In Punjab some unapproved rice varieties are also being 
grown by the farmers. Availability of certified seed of recommended crop 
varieties has been an issue with Pakistan agriculture since long. Seed for 
availability of wheat is 18, rice 24, cotton 45, oilseed 13 and pulses 12 
percent (3). Khan et al. examined the yield performance of four varieties of 
fine rice i.e. Rachna, Shaheen, Super Basmati and Basmati-385 under 
different climatic conditions of Bahawalpur and concluded that Rachna was 
the best variety for yield and its components (15).  
 
As the un-approved rice varieties have not been tested by the researchers 
regarding their quality, yield and resistance against the pests, therefore, their 
growing is not out of danger. The incidence of diseases are relatively higher 
on fine rice varieties. That’s why the development of disease resistant 
varieties is one of the main goal of breeders (11, 18, 22). 
 
The present study was carried out to find reasons why farmers grow the 
unapproved varieties and to calculate the economic returns associated with 
these varieties. 
 

MATERIALS AND METHODS 
 
The study was conducted in two districts Gujranwala and Hafizabad of the 
Punjab province, Pakistan during kharif season, 2010. A well designed 
comprehensive and pre-tested questionnaire was used to collect the 
information comprising details like basic characteristics of respondent 
farmers and their farms, variety wise information about area sown, land 
preparation, time of sowing, fertilizer applied, plant protection measures 
adopted, yield, price, etc. 
 
Data was collected from five tehsils i.e. Gujranwala, Wazirabad, Hafizabad, 
Pindi Bhattian and Noshera Virkan of District Gujranwala and Hafizabad 
being the heart of rice growing area. The other major reasons for taking 
these five adjoining tehsils were to have some degree of control over 
temperature and rainfall, as the temperature and rainfall at different stages of 
crop growth significantly affect the crop yield (8, 9). From each tehsil four 
villages were randomly selected. A list of farmers from each village was 
prepared regarding growing recommended and non-recommended rice 
varieties. Out of this list four to five farmers were randomly selected. In some 
villages farmers were not growing both the varieties so the information was 
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collected only about the variety that was grown by them. As a result 86 
farmers were interviewed. 
 

The data was analyzed using standard statistical techniques/measures like 
mean, percentages and regression analysis. In regression analysis multiple 
regression model was used. The functional form was decided by considering 
scatter plots between the dependent and independent variables and from the 
review of the previous studies. Cobb Douglas production function was found 
to be the most appropriate presentation of the data. Cobb Douglas 
production function is the most widely used production function in agriculture. 
Hussain (12) used it in the analysis of rice crop. Battese and Hassan (5) used 
it in efficiency analysis of cotton crop. Latif et al. (16) used it in the economic 
analysis of rice-wheat crop rotation. Hassan and Ahmad (13) used it in the 
efficiency analysis of wheat in mixed farming system of the Punjab. Bakhsh 
et al. used Cobb Douglus production function in the analysis of raddish, 
potato and bitter gourd in Punjab, Pakistan (6, 7, 8). The final form of the 
production function is given as: 
 

Lny = β0 + β1 lnX1 + β2 lnX2  + β3 lnX3 + β4 lnX4 + β5 lnX5  + β6 D1 + β7 D2 + 
β8 D3 + β9D4 + β10 D5+ β11 D6 +µi 

 

where 
 

Lny = natural log of rice yield measured in kg/ha 
lnX1 = natural log of farming experience (years)  
lnX2 = natural log of area under specific rice variety measured in hectares 
lnX3 = natural log of total number of family and permanent hired labour on   

farm 
lnX4 = natural log of nutrient, kg of nitrogen/ha used in the rice production  
lnX5 = natural log of nutrient, kg of phosphorus/ha used in the rice 

production  
D1 = dummy variable, a proxy for soil fertility and its value is equal to one 

if soil was above medium level of fertility otherwise zero 
D2 = dummy variable, a proxy for availability of hired labour and its value 

is equal to one if labour was difficult to hire otherwise zero 
D3 = dummy for tractor ownership and its value is equal to one if farmer 

owns tractor otherwise zero 
D4 = dummy for variety and its value is equal to one if farmer grow 

approved variety otherwise zero 
D5 = dummy for seed treatment and its value is equal to one if seed 

treatment was done otherwise zero 
D6 = dummy for pesticide and its value is equal to one if farmer used 

pesticide otherwise zero 
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µi = disturbance term that includes the impact of omitted variables, error 
of measurements etc. 

 

In the regression analysis the reliability of individual regression co-efficient 
was estimated on the basis of their standard error and t-test. Overall 
reliability of the model was checked by using co-efficient of multiple 
determinations (R2) and F-test. 
 

RESULTS AND DISCUSSION 
 

Farm and farmer related characteristics of sampled farmers with reference to 
three major rice varieties i.e. Basmati-515, Super Basmati and Indian (1121) 
are given in Table 1. As shown in the table, years of schooling of farmers 
and growing approved and unapproved rice varieties ranges between 9 to 10 
years. Level  of  education  plays  an  important  role  in  decision making.   

 
Table 1. Farm and farmer related characteristics. 

 
Approved varieties Unapproved variety Variables 

Basmati 515 Super Basmati Indian 
Years of schooling 10.05 10.12 8.95 
Cultivated land (ha) 19.77 19.52 20.66 
Area under variety(ha) 2.2 9.38 9.61 
Nitrogen (N kg/ha) 104.7 100.92 100.92 
Phosphorus (P2O5 kg/ha) 10.16 21.23 15.79 

 
Main decisions are what to produce (combination of crops and varieties), 
how to produce (combination of inputs) and how much to produce (level of 
individual input and output). It is clear from the table that there is no 
difference in the level of education of respondent farmers. Resource base of 
the farmer i.e. farm size (cultivated area) is other important variable that 
determines the crop area and area sown under each variety.  The mean 
cultivated land (own + hired land) ranges from 19.52 to 20.66 hectares for 
both respondents who were growing approved and unapproved varieties. 
There is no difference in this variable.  The mean area under approved 
variety Basmati 515 was significantly less (2.2 hectares) as compared to 
approved and unapproved varieties i.e. Super Basmati and Indian varieties. 
The reason for low area was being a new variety and availability of its seed 
was an issue. Fertilizer use level influences crop growth, yield, and 
resistance to diseases.  The nitrogen application is almost similar for both 
approved and unapproved rice varieties as it ranges from 101 to 105 kg 
nutrients per hectare. This is in accordance with the recommendations given 
by Chaudhary et al. for minimizing paddy yield losses due to bacterial leaf 
blight disease (9). There was small difference in phosphorous usage among 
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approved and unapproved varieties and it ranges from 10 to 21 nutrients kg 
per hectare. There was significant difference in area under Basmati-515 and 
other varieties but it cannot be related to the farm size and education level of 
the farmers. 
 
Average yield and gross income earned from approved and unapproved rice 
varieties were given in Table 2. Average yield of Basmati-515, Super 
Basmati and Indian varieties are 4313, 3784 and 4544 kg per hectare 
respectively. Average gross income from Basmati-515, Super Basmati and 
Indian varieties were Rs. 127950, 114279 and 136345, respectively.  The 
yield of Indian variety and Basmati 515 is comparable to some extent, but it 
was significantly higher than Super Basmati. Similar difference was observed 
in gross income as all three varieties fetch almost same prices in the market. 
That’s why the area sown under Indian variety was highest followed by Super 
Basmati. It was expected that the area under Basmati-515 (the second best 
variety in terms of yield and gross income) will increase in the years to come 
as availability of its seed will increase. Variation in rice yield among different 
varieties occurs not only in the farmer fields but also at experimental stations. 
These differences were due to difference in variety sown, date of 
transplantation, age of the seedlings, dose and combination of fertilizers, use 
of micro-nutrients etc. as concluded by Ali et al. Manan et al. Miri and Shah 
et al. (4, 19, 20, 22).  

 
Table 2. Output and returns in rice production. 

 
Approved varieties Unapproved variety Variables 

Basmati-515 Super Basmati Indian 
Yield (kg/ha) 4313 3784 4544 
*Price (Rs/100kg) 2966.61 3020.06 3000.55 
Gross income(Rs/ha) 127950 114279 136345 

*Price given by the respondents in 2010 was used in the study 
 
Variety specific information is given in Table 3. It is shown in Tables 3 and 4 
that there were no differences in terms of fertilizer use, soil fertility, soil type, 
ownership of tubewell, weedicide and pesticide uses among the three 
varieties i.e. Basmati-515, Super Basmati and Indian variety. There were big 
differences in terms of crop rotation, availability of tractors, canal and 
tubewell water, seed treatment and transplanting date. The farmers growing 
Basmati-515 and Indian variety were much better off in terms of these 
variables than the farmers who were growing Super Basmati. 
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Table 3. Farm characteristics of the selected respondents. 
 

Approved varieties(%) Unapproved 
variety(%) 

Variables 

Basmati-
515 

Super 
Basmati 

Indian 

Medium fertile 100.0 93.9 97.4 Soil fertility 
Fertile 0.0 6.1 2.6 
Loam 68.4 67.3 61.5 
Clayee loam 26.3 26.5 30.8 

Soil type 

Sandy 5.3 6.1 7.7 
Others 5.3 10.2 7.7 
Wheat 21.1 38.8 15.4 

Crop before rice varieties 

Wheat & fodder 73.7 51.0 76.9 
Easily 10.5 22.4 17.9 Availability of hired labour 
Hardly 89.5 77.6 82.1 
Hired 5.3 20.4 12.8 Tractor ownership 
Own 94.7 76.9 87.2 
Tubewell/Canal 94.7 77.6 82.1 Source of irrigation 
Tubewell 5.3 22.4 17.9 
Diesel 36.8 34.7 35.9 
Electric 15.8 24.5 23.1 

Tubewell power 

Diesel/Electric 47.4 40.8 41.0 
No 27.8 44.9 38.5 Seed treatment 
Yes 72.2 55.1 61.6 
Early 5.3 12.2 5.1 
Medium 73.7 73.5 92.3 

Transplant date 

Late 21.1 14.3 2.6 
No 5.3 4.1 5.1 Weedicide used 
Yes 94.7 95.9 94.9 
No 5.3 8.2 7.7 Pesticide used 
Yes 94.7 91.8 92.3 

 
The results of regression analysis are presented in Table 4. Overall 
significance of the model was determined by F-value and R2. The calculated 
F-value was 3.66, which was statistically different from zero at one percent 
level of significance. This suggested that all the independent variables 
included in the analysis jointly explained the significant variation in the 
dependent variable. The value of R2 was 0.29, indicating that 29% variation 
in the dependent variable was explained by the independent variables 
included in the model. The reliability of individual regression coefficients was 
assessed by their sign and standard error. The results presented in Table 4 
showed that almost all the variables have expected signs and five variables 
were statistically significant. Variables statistically significant are experience 
of the respondents, ownership of tractor, variety status (approved or 
unapproved), seed treatment and pesticide application. Impact of experience 
was negative and significant, which pointed towards the fact that aged 
farmers were less adopter of new high yielding varieties and technologies for 
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boosting the production of their respective crops. Tractor ownership 
positively affects the yield indicating that farmers, having their own tractor 
were more likely to have higher yield. The negative sign of approved variety 
showed that farmers using unapproved rice varieties obtained higher rice 
yield compared to those growing approved varieties. It may be possible that 
such farmers would be getting higher yield in the short run but these 
unapproved varieties are mostly susceptible to pest attacks in the long run. It 
is desirable that if these unapproved varieties have promising results, the 
concerned authorities should regularize the varieties, so that farmers may not 
suffer in the long run. The coefficient of treating seed has expected sign and 
it implies that farmers treating rice seed before sowing obtained higher rice 
yield compared to those not treating the seed. It indicates that rice growers 
would be able to obtain higher yield by investing little in seed treatment.  The 
coefficient of pesticide use is 0.099 and it is statistically significant meager 
amount. Since the variable is dummy and the dummy variable for pesticide 
use implies that farmers receive higher rice yield by using pesticide 
compared to those who do not apply pesticide in rice crop. Farmers not 
applying pesticide would be small farmers, having low level of awareness. 
This indicates that proper education and training of rice growers in 
management practices would lead to higher rice productivity in the study 
area. 
 

Table 4. Results of production function. 
 

Variables Coefficients STD Error  

Constant  7.409*** 0.178 
Farming experience(years) (lnX1) -0.034* 0.022 
Area under specific rice variety (lnX2) 0.006 0.021 
No. of family and permanent hired labour (lnX3) 0.002 0.012 
Nutrient kg of nitrogen (lnX4) 0.019 0.042 
Nutrient kg of phosphorus (lnX5) 0.004 0.012 
Dummy for soil fertility (D1) 0.076 0.083 
Dummy for labour availability (D2)        -0.014 0.043 
Dummy for tractor ownership (D3)     0.122** 0.053 
Dummy for approved variety (D4)     -0.137*** 0.032 
Dummy for seed treatment (D5)    0.039* 0.033 
Dummy for pesticide (D6)   0.099* 0.061 
R2 0.29  
F-value     3.66***  

***, ** and * shows significance level at 1, 5 and 10%, respectively. 
 

CONCLUSION AND RECOMMENDATIONS 
 
The main purpose of this study was to determine the impact of approved and 
un-approved varieties on rice yield and income of farmers. Unexpectedly, un-
approved varieties perform much better in terms of yield and income per 
hectare as compared to approved varieties. However, the farmers growing 
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unapproved varieties are at risk (disease and pest attack). So there is a need 
to take steps either to stop the cultivation of un-approved varieties or legalize 
their cultivation, if unapproved varieties have potential, after following the 
prescribed procedures. In addition to this, awareness campaign should be 
carried out to educate the farmers about the adverse effects (such as 
disease and pest attack) of unapproved varieties and the subsequent legal 
implications (violation of law). The Seed Act 1976, which exists only in the 
papers, must be re-enacted. Strict implementation of the modified law should 
be ensured by the Provincial Department of Agriculture. 
 
In addition to unapproved varieties of rice crop, other factors also affected 
rice productivity as well. They include ownership of tractor, seed treatment 
and pesticide use. Farmers treating rice seed before sowing are found 
having higher rice productivity compared to others. Similarly using 
appropriate plant protection measures at required time would lead to an 
increase in rice productivity. So, training and educating farmers in treating 
rice seed and using plant protection measures would increase rice yield. The 
Department of Agriculture Extension can play a vital role in this direction. 
Small farmers dominate in the study area and such farmers are unable to 
purchase tractors and other machinery. Provision of credit facilities to a 
group of small farmers for purchasing heavy farm machinery would make 
them able to avail benefits of farm machinery as single small farmer has not 
enough landholding for purchasing tractor or other machinery. 
 
Presence of unapproved variety in the field is a production risk. Steps should 
be taken either to stop the cultivation of un-approved varieties or legalize 
their cultivation, if these have a potential, after following the prescribed 
procedures. 
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