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Abstract- The present study was conducted in Ambedkar nagar district of Uttar Pradesh in an attempt to throw light on the economic poten-
tial of hybrid rice technology with a view to make suggestions for transfer of hybrid rice technology to the farmers on a large scale. The net 
benefit cost ratio was more for hybrid rice cultivation than the HYV rice cultivation. The gini coefficient was 0.12 in case of HYV rice cultiva-
tion, which got reduced to 0.07 for hybrid rice cultivation. The inequalities in income distribution were comparatively less in hybrid rice culti-
vation than the HYV rice cultivation. It was found that the hybrid rice fetched comparatively lower price than HYV rice. Hence efforts need to 

be made to improve quality of rice hybrids as per the region specific requirements of the consumers, millers and market. 
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Introduction 

Rice being the staple food for the majority of the Indians, demand 
for rice in the future is bound to increase with the growing popula-
tion. Considering the annual decline of 0.05 % in population growth 
rate, India’s population is projected to be 1.301 and 1.378 billion by 
2020 and 2030, respectively (Goyal and Singh 2002). It is estimat-
ed that there will be a demand of 136 and 146 Mt of rice (taken as 
50 % of total cereals) for the year 2020 and 2030, respectively. To 
meet the growing demand, a rapid increase in paddy production is 
needed. Among the various options available to increase the rice 
yields, hybrid rice technology is the most feasible and readily 
adoptable one as has been amply demonstrated in China. The 
rigorous efforts of hybrid rice research and development in India 
since 1990’s has resulted in release of forty six hybrids, 29 from 
public sector and 17 from private sector for commercial cultivation. 
During the year 2010, hybrid rice was planted in an area of 1.3 m 
ha and additional rice production of 1.5 to 2.5 m t was added to our 

food basket through this technology (Hariprasad et al. 2011).  

More than 80 % of the total hybrid rice area is in eastern Indian 
states like Uttar Pradesh, Jharkhand, Bihar, Chhattisgarh, with 
some little area in states like Madhya Pradesh, Assam, Punjab and 
Haryana. As rice is a key source of livelihood in eastern India, a 
considerable increase in yield through this technology will have a 
major impact on household food and nutritional security, income 
generation, besides an economic impact in the region. There is a 
rapid expansion of area under hybrid rice in eastern Uttar Pradesh 

in the recent years; hence the present study was conducted with 
an objective to compare the economic potential of HYV vs. hybrid 

rice cultivation in Ambedkar nagar district of Uttar Pradesh. 

Material and Methods 

From Ambedkar nagar district of Uttar Pradesh two villages viz., 
Hajipur and Mohammedpur of Jalalpur block were selected purpos-
ively. From each of these villages 25 farmers who cultivated both 
hybrid and HYV rice on their farms were selected. Thus 50 farmers 
from 2 villages were selected to assess the impact of hybrid rice 
technology. A purposive sampling technique was followed in the 
selection of the sample farmers in consultation with the local stake-
holders from both the public and private sector. Only those farmers 
who cultivated hybrid rice along with a HYV rice variety were in-

cluded in the sample. The data pertains to kharif 2010. 

Lorenz curves are used to compare the distribution on income 
generated from hybrid as well as HYV rice cultivation among the 
sample respondents. These curves relate to the cumulative per-
centage of aggregate benefits to the cumulative percentage of 
population receiving these benefits. If every member of the popula-
tion receives the same benefit lorenz curve will coincide with the 
diagonal line sometimes referred to as egalitarian line. If not the 
lorenz curve will fall below the diagonal line. More the concentra-
tion of the distribution of benefit the farther would be placement of 

the lorenz curve from the diagonal line.  

Although the Lorenz curve is useful for determining the degree of 
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inequlaity it does not give a precise value that can be used for 
comparison. The gini coefficient on the other hand has this conven-

ient property. 

Gini coefficient is a very popular tool for studying income distribu-
tion. The Gini coefficient is a measure of statistical dispersion de-
veloped by the Italian statistician and sociologist Corrado Gini and 
published in his 1912 paper "Variability and Mutability". The Gini 
coefficient is a measure of the inequality of a distribution, a value of 

0 expressing total equality and a value of 1 maximal inequality.  

GC = 1-[∑j=1
nPj(Qj+Qj-1)] 

Where, 

GC = Gini coefficient 

Pj = Proportion of household in j th group 

Qj = Cumulative proportion of income in j th group 

Qj = Cumulative proportion of income in (j-1) group 

N = Total number of groups 

Results 

The average yield of HYV and hybrid rice cultivation in tonnes per 
hectare are presented in [Table-1]. It can be observed that the 
average yield of hybrid rice were higher than the HYV rice. The 
average yield of HYV rice was 4.73 t/ha, while that of hybrid rice 
cultivation was 5.80 t/ha. There was a yield increase of 22.73 per 
cent in case of hybrid rice cultivation when compared to HYV rice. 
The price fetched by the hybrid rice was slightly lower (8.58 per 
cent) than the HYV rice. Market price which is an indicator of grain 
quality shows that HYV rice has good grain quality compared to 
hybrid rice, and hence fetched higher price than the HYV rice. The 
total returns obtained per hectare were Rs. 46204 for HYV rice 
cultivation whereas it was Rs.52055 for hybrid rice cultivation which 

was 12.66 percent higher than the HYV rice cultivation. 

Table 1- Comparison of returns from HYV and hybrid rice cultiva-

tion in Ambedkar nagar district of Uttar Pradesh 

(Figures in parenthesis indicate yield advantage of hybrid rice over 

HYV rice cultivation) (Rupees per hectare) 

Lin (1994) reported that the hybrid rice has a yield advantage of 15 
to 20 % over the conventional inbred varieties in farmer’s fields in 
China. Janaiah (2002) reported a 16 per cent higher yield than the 

cultivation of inbred varieties, conventional HYVs of rice. 

An important element in the farm business management relates to 
the manner in which the resources are allocated. A measuring 
indicator is necessary to provide guide and standard for appraising 
the use of various resources. To achieve this objective various 
farm efficiency measures were computed. It was observed that the 
net income for HYV rice cultivation per hectare was Rs. 22778 
[Table-2]. Hybrid rice cultivation resulted in a net income of Rs. 

28994. 

Table 2- Farm income measures for HYV and hybrid rice cultivation 

in Ambedkar nagar district of Uttar Pradesh 

(Rupees per hectare) 

Farm family labour income for HYV and hybrid rice cultivation was 
Rs. 28559 and 35201 per hectare respectively. Another crucial 
farm management efficiency measure is farm business income. 
The farm business income was Rs. 36170 and Rs. 42812 per hec-
tare for HYV and hybrid rice cultivation respectively. Hybrid rice 
farmers have obtained a higher income which implies that the in-
come accruing to owned land, owned long term capital and man-
agement was profitable for farmers engaged in hybrid rice cultiva-

tion. 

Farm investment income which is obtained by deducting the imput-
ed value of own family labour from farm business income, was Rs. 
32817 and Rs. 37617 per hectare for HYV and hybrid rice cultiva-

tion respectively. 

The net benefit cost ratio for HYV rice cultivation was 0.85 for the 
sample farmers, whereas in case of hybrid rice cultivation it was 

0.96. 

Income distribution 

To assess the pattern of distribution of income, the sample farmers 
were divided into different groups based on the extent of income 
generated from HYV rice cultivation and hybrid rice cultivation as 

shown in [Table-3] and [Table-4]. 

Table 3- Comparison of Gini coefficient for HYV and hybrid rice 
cultivation among sample farmers in Ambedkar nagar district of 

Uttar Pradesh 
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Particulars Grain (tons) 
Price  

(Rs./Qtl.) 
Grain value 

Straw 
value 

Total  
returns 

HYV 4.73 949 44887.7 1378.08 46265.8 

Hybrid 5.8 -22.73 874 50735.7 1607.04 52342.7 

Particulars 
Net  

income 

Family 
labour 
income 

Farm 
business 
income 

Farm 
investment 

income 

Net  
benefit-cost 

ratio 

HYV 22778.3 28559.5 36170.2 32817.7 0.85 

Hybrid 28994.7 35201.3 42812 37617 0.96 

Particulars HYV Hybrid 

Gini coefficient 0.12 0.07 

Table 4- Pattern of distribution of income generated from HYV rice cultivation in Ambedkar nagar district of Uttar Pradesh 

S. No. Income groups (Rs.’000s) No. of households % of households Cumulative % Total aggregate income in each group % of aggregate income Cumulative % 

1 <24 1 2 2 23875 1.06 1.06 

2 24-28 1 2 4 25000 1.11 2.17 

3 28-32 4 8 12 116125 5.15 7.32 

4 32-36 6 12 24 203500 9.03 16.35 

5 36-40 4 8 32 148900 6.61 22.95 

6 40-44 4 8 40 166500 7.39 30.34 

7 44-48 2 4 44 92750 4.11 34.45 

8 48-52 16 32 76 812325 36.04 70.49 

9 52-56 5 10 86 270900 12.02 82.51 

10 >56 7 14 100 394250 17.49 100 

    50 100   2254125 100   

http://en.wikipedia.org/wiki/Statistical_dispersion#Measures_of_statistical_dispersion
http://en.wikipedia.org/wiki/Italian_people
http://en.wikipedia.org/wiki/Statistics
http://en.wikipedia.org/wiki/Sociology
http://en.wikipedia.org/wiki/Corrado_Gini
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Pattern of Distribution of Income Generated from HYV and 
Hybrid Rice Cultivation in Uttar Pradesh 

The pattern of distribution of income generated from HYV rice culti-
vation is presented in [Table-3]. The lowest income earning families 
accounted for 2 per cent of the total sample farmers and their 
share in the total income earned by all the sample farmers was 
1.06 per cent. The average income of the lowest income group was 
Rs. 11937.5. The percentage of households in the highest income 
group was 14 percent of the total households and their share in the 
total income earned by all the sample households was 17.49 per 
cent. About 44 percent of the sample farmers share only 34 per 
cent of the total income. The average income of the highest income 

group was Rs. 56321.43. 

The farmers were categorised into nine groups based on the in-
come generated by cultivation of hybrid rice. It can be observed 
from [Table-4] that the lowest income group was those sample 
farmers who received less than Rs.34000 per hectare from hybrid 
rice cultivation. The share of the lowest income group in the total 
income earned by all the sample farmers was 2.55 percent and the 
lowest income group had accounted for 2 per cent of the total num-
ber of sample farmers. The highest income group was those sam-
ple farmers who received more than Rs.62000 per hectare income 
from cultivation of hybrid rice. The average income of the highest 
income group was Rs.63600 per hectare. The share of highest 
income group was 4 per cent to the sample farmers and accounted 
for 4.86 percent of the total income of the sample farmers. Nearly 
17 per cent of the total income was received by 18 per cent of the 

households. 

Lorenz Curves 

It is clear from the Lorenz curves [Fig-1] and [Fig-2] that there ex-
ists inequalities in distribution of income obtained from cultivation of 
both HYV and hybrid rice in all the four districts. Both the curves 
fell well below, the egalitarian line. To compare the two curves, the 
curve which represents the hybrid rice cultivation showed lesser 
inequality against the other curve which represents the HYV rice 
cultivation in all the four districts of the study area. This implies that 
the income generated from hybrid rice cultivation is more equally 
distributed than the income generated from the HYV rice cultivation 

in all the four districts. 

Fig. 1- Distribution of income in HYV rice cultivation 

Fig. 2- Distribution of income in Hybrid rice cultivation 

Quantification of measures of distribution of income 

The distribution of income among the sample farmers, through 
cultivation of HYV and hybrid rice were quantified with the help of 
gini concentration ratios presented in [Table-5]. It can be observed 
from the [Table-5] that the gini coefficient in Ambedkar nagar dis-
trict of Uttar Pradesh was 0.12 in case of HYV rice cultivation, 
which got reduced to 0.07 for hybrid rice cultivation. The gini coeffi-
cient closer to zero indicates higher inequalities and the ratio near-
er to the value one indicates less inequalities in income distribution. 
It can be concluded from the above findings that there were com-
paratively lesser inequalities in distribution of income obtained from 
cultivation of hybrid rice among different categories of farmers 
when compared with the inequalities in distribution of income ob-

tained from HYV rice cultivation. 
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Table 5- Pattern of distribution of income generated from hybrid rice cultivation in Ambedkar nagar district of Uttar Pradesh 

S. No. Income groups (Rs.’000s)  No. of house-holds % of house-holds  Cumulative %  Total aggregate income in each group % of aggregate income  Cumulative %  

1 <34 2 4 4 66675 2.55 2.55 

2 34-38 2 4 8 73075 2.79 5.34 

3 38-42 1 2 10 39800 1.52 6.86 

4 42-46 2 4 14 90550 3.46 10.33 

5 46-50 9 18 32 439700 16.81 27.13 

6 50-54 11 22 54 574425 21.96 49.09 

7 54-58 13 26 80 723275 27.65 76.74 

8 58-62 8 16 96 481175 18.39 95.14 

9 >62 2 4 100 127200 4.86 100 

    50 100   2615875 100   

Conclusion 

The net benefit cost ratio for HYV rice cultivation was 0.85, where-
as it was 0.96 in case of hybrid rice cultivation. The gini coefficient 
was 0.12 in case of HYV rice cultivation, which got reduced to 0.07 

for hybrid rice cultivation. The following conclusions can be drawn 

from the present study: 

1. The returns obtained from hybrid rice were comparatively high-

er for hybrid rice than for HYV rice cultivation. 
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2. The inequalities in income distribution were comparatively less 

in hybrid rice cultivation than the HYV rice cultivation. 

3. Hybrid rice has the potential to contribute significantly to im-
prove production and food security. Hence, efforts are needed 
to promote hybrid rice cultivation on a wider scale in suitable 

conditions to sustain food security. 

4. Quality considerations are of paramount importance for popu-
larisation and large scale adoption of hybrid rice. It was found 
that the hybrid rice fetched comparatively lower price than HYV 
rice. Hence efforts need to be made to improve quality of rice 
hybrids as per the region specific requirements of the consum-

ers, millers and market. 
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