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We, the Chairman, editor, officers and the publication 
team of the Directorate of Economics and Statistics, 
are pleased to bring out Agricultural Situation in 
India in its new avatar as it is completing the 70th year 
of publication, since it had begun in April 1948. This 
maiden issue of Agricultural Situation in India in new 
layout and coloured content carries many interesting 
farm sector news, information on latest development 
in farm sector, the agricultural outlook in this quarter 
of the year, academic contemplations on agricultural 
economics and finally findings of field research studies 
carried out by the Agro-Economic Research Centres.   

         Important recent initiatives talked about in 
this issue include a substantial increase in this 
year’s  budget allocation for agricultural education 
as compared to the financial year 2013-14; and more 
use of information communication technology. 
One important initiative is the introduction of Soil 
Health Card (SHC) scheme mobile app for further 
strengthening the SHC launched by the Government 
in February, 2015, with an objective to ascertain the 
exact dosage of nutrients in the soil. The app would 
help farmers and field level workers to automatically 
capture GIS coordinates at the time of field level 
sample collection.   Similarly, to boost efficiency of 
various governmental schemes for agriculture, such as 
CHAMAN, FASAL, KISAN, NADAMS, Government 
has been encouraging the use of space technology.  For 
this purpose, four core areas are considered, namely, 
crop assessment and monitoring, agricultural resources 
management, disaster monitoring and migration and 
satellite communication and navigation applications. 
Shri Radha Mohan Singh, Agriculture Minister, 
Government of India, also launched a mobile app for 
livestock disease forewarning on 27th December, 2017 
to enable the farmers to receive early warning about 
diseases and information about clinical samples for 
diagnosis during the time of epidemic. 

         India in its continued effort to partner 
various international forums for agriculture research 
participated in the Fifth Regional Coordination 
Meeting for Enhancing Food and Nutrition Security 
in South Asia and China. Its objective was to eradicate 
hunger and poverty in this region and globally. The 
Government also signed a MoU between India and 
Italy on the 6th December, 2017 with an objective to 
enhance agricultural cooperation between the two 
countries. India would also continue its endeavour 
to promote cooperation with other countries. In 
this regard, Government of India has agreed to 
give concessional loans and provide training to the 
Government of Nigeria, especially in the field of 
agriculture and allied sectors. 

So far as, agricultural outlook is concerned, the 
wholesale price index of foodgrain declined by 0.98 

percent from September, 2017 to October, 2017.  The 
WPI of cereals, pulses and paddy revealed a decreasing 
trend; it has shown improvement for wheat during the 
same period. The cumulative post-monsoon rainfall in 
the country has been 10 percent lower than the long 
period average during 1st October to 27th December, 
2017.  Current live storage in 91 major water reservoirs 
in the country was 87.66 billion cubic metre (BCM) 
as against 93.4 BCM of normal storage based on the 
average storage of last 10 years.  The sowing position 
during Rabi 2017 indicates that around 90 percent of 
the normal area under Rabi crops has been sown upto 
29th December, 2017.

 On academic contemplation there are articles 
on crop diversification; performance of banana; 
economic feasibility tissue culture in Himachal 
Pradesh; and application of time series models for 
forecasting paddy crisis.   The article on impact of 
MGNREGS on crop diversification in West Bengal 
agriculture for the period 2006-07 to 2013-14 reveals 
that cropping pattern at district level has been 
transforming with a shift from foodgrains to high value 
crops, but the transformation is not uniform across the 
districts.  The article on growth, instability and export 
performance of Banana in India reveals that the growth 
in area, production, productivity has shown a positive 
trend with improved stability. The article on economic 
feasibility of tissue culture of certain plants produced 
in Himachal Pradesh indicates not only economic 
feasibility of production of these plants through tissue 
culture, but also that the profitability could further be 
enhanced through modern management practices.  
The article on application of time series models for 
forecasting of paddy indicates that when compared 
with real-time prices the artificial neutral network 
model was relatively closer to the real time prices of 
paddy.

Agricultural economic research reports shared 
in this issue is a study by AERC, Himachal Pradesh 
University, Shimla, which provides an economic 
analysis of the cost and return of off-season vegetables 
with focus on growth of poly-house farming in Jammu 
and Kashmir. Its policy implications suggest that 
growth of off-season vegetables has made possible 
impressive increase in the income. Another policy 
suggestion emerging from the study is that the poly-
house growers should be provided with better quality 
seeds at reasonable rates and modern technology 
induced poly houses to further increase the income 
of the growers. 

From Editor’s Desk 

 P. C. Bodh



MESSAGE
 
 It is heartening to note that ‘Agricultural  Situation in  India’,  a  journal  being 
published  since  April  1948 by the  Directorate of Economics & Statistics  of the Ministry,  
has been given  a new look  and professional  touch. The time  lag  in  the publication  has  
been  eliminated  and  effective  arrangements  for  bringing  out  the journal  timely  have 
been put in  place.

 The journal  covering  farm  sector  news ,  general  survey  of  agriculture, academic 
articles,  summaries  of  agro-economic research  undertaken  by Agro-Economic   Research 
Centres   (AERC),   and   commodity  reviews,  provides  a  complete  agricultural  aspect  
of this  valuable  journal  is  that  it   keeps   all  stake  holders  of  agricultural  informed  
of important  news,  academic thoughts  and the  key  agricultural  development  data   
and indicators.  The  publication  has  evolved   as  a  medium   of  dissemination  of  
agricultural data  being   generated  by  the  Directorate   of  Economics  &  Statistics, 
Ministry of  Agriculture  and  Farmers   Welfare  and  other  related  Ministries.

 The  journal  is  expected  to  play  an  important   role  in   providing   vital   inputs  for  
better  farming,   and  help  in  formulation  of  policies  and  programmes  by  publishing 
academic  articles  related  to  new  concepts  in  agricultural  production, financing, 
marketing, seed development, fertilizer  policy   and  profitability.

 It  gives  me  immense  pleasure   to  extend  my  hearty  compliments  to  Dr. K.L.Prasad, 
Senior   Economic  &  Statistical  Adviser,  Shri  P. C. Bodh,  Adviser (Publication), Smt. 
Yogita   Swaroop,  Additional  Economic  Adviser and  Shri Prosenjit  Das, Economic  
Officer and  the  publication  team  of  Shri D.K.Gaur, Sub-Editor, Shri Sunil Kumar  
Kaushal,  Technical Assistant   (Printing), Smt. Uma Rani,  Technical  Assistant (Printing), 
Smt.  Yogeshwari   Tailor,  Assistant  Graph,  and  Shri Shripal   Singh, M T S, for   effecting  
a  makeover  in  this publication  in its   70th   year  of  publication.

         Date:  5th February, 2018                                                         ( S.K.Pattanayak)
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Farm Sector News

Centre increased the agricultural education budget 
this year by 47.4 percent as compared to the 
financial year 2013-14: Agriculture Minister
 
Union Minister of Agriculture and Farmer’s 
Welfare, Shri Radha Mohan Singh said that it is our 
main objective to attract youth including school 
children towards agricultural education. Shri Singh 
mentioned that Government of India has started 
celebrating many National and International Days 
related to agriculture for its integrated and rapid 
development. It was stated by Shri Radha Mohan 
Singh while addressing at Dr Rajendra Prasad 
Central Agricultural University, Pusa, Samastipur, 
Bihar on the occasion of National Agricultural 
Education Day on 3rd December, 2017. 

 The Agriculture Minister said that two years back 
Government of India decided to celebrate National 
Agricultural Education Day on December 3 because 
it is the birthday of our first Union Agriculture 
Minister and Former President of India, Dr Rajendra 
Prasad Ji. Shri Singh further added that all State 
Agricultural Universities and ICAR Institutes are 
celebrating National Agricultural Education Day in 
a big way since then. 

 Shri Singh mentioned that the Government of 
India has started implementing many programmes 
towards strengthening Agricultural Education, 
Research and Extension for a long term and 
sustainable development in agriculture. With the 
development of new technologies, agricultural 
trends are changing daily. To maximize the use of 
advanced technologies, it is important to provide 
adequate strengthening of agricultural education. 
He expressed happiness that ICAR has initiated 
many new programmes to enhance the quality of 
higher agricultural education in the country. The 
government of India has increased the budget 
of Agricultural Education by 47.4% this year as 
compared to the financial year 2013-14. 

 The Agriculture Minister further said that 
in order to adopt quality and holistic approach 
to higher agricultural education, the Fifth Dean 
Committee Report has been implemented in all the 
Agricultural Universities. This is First-of-its-kind 

that all Graduate Level Courses of Agriculture and 
its related subject have been declared as Professional 
Courses, in which agricultural graduates will be 
able to get a better opportunity from professional 
work in the future. Agricultural graduates will 
get more benefit from declaring their professional 
degrees as this degree has now become similar to 
the engineering degree. He also mentioned that 
agricultural graduates will get more opportunities 
to go abroad for higher education. 

 Shri Singh informed that in the Fifth Dean 
Committee Report, guidelines have been prepared 
for necessary administrative educational standards 
for the construction and implementation of 
contemporary courses for the subjects covered in 
agricultural education. He said that the Student 
READY programme has been started for graduates 
of agriculture and allied subjects to ensure new 
direction for entrepreneurship development and 
better employability. The main objective of this 
programme is to provide confidence and complete 
skills to agricultural graduates while studying at 
undergraduate level. Under this programme, there 
is also a provision for working with the farmers in 
the fourth year of the bachelor’s degree. Apart from 
this, the system of training has also been widely 
given in the production industries. The stipends 
given to students under Student READY have been 
increased from Rs 750 / - to Rs 3000 / - per month. 

 Recognizing the immense potential of North-
Eastern India, six new colleges have been opened 
by the Government under the Central Agricultural 
University, Imphal. This has resulted in the increase 
in the number of agricultural colleges in North 
East India by more than 85 percent in the last two 
years and the number of total colleges has gone 
up to 13. Out of this, two colleges of Agriculture 
in Arunachal and Meghalaya State, two colleges of 
Horticulture in Mizoram and Sikkim, a College of 
Veterinary Science in Nagaland and a College of 
Food Technology in Imphal, Manipur have been 
opened. The Agriculture Minister informed that the 
Central Government has set up two separate Indian 
Agricultural Research Institute, IARI-Jharkhand and 
IARI-Assam in Jharkhand and Assam, respectively. 
The task of opening 4 new colleges under the Rani 

Source: www.pib.nic.in
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Lakshmibai Central Agricultural University, Jhansi 
is in full swing in the Bundelkhand region. 

India has one of the strongest national agricultural 
research systems in the world: Shri Radha Mohan 
Singh
 
Union Agriculture and Farmers Welfare Minister, Shri 
Radha Mohan Singh expressed happiness about his 
participation in 5th Regional Coordination meeting 
of ICARDA’s South Asia & China Regional Program 
on “Strategic Partnership towards enhancing Food 
and Nutritional Security in South Asia & China” 
on 5th December, 2017. The Representatives from 
Afghanistan, Bhutan, Bangladesh, China, Ethiopia, 
Egypt, India, Morocco, Nepal, Pakistan, and Sudan 
were participated in this meeting where South-
South cooperation in agricultural research for 
development was discussed. 
Shri Singh said that this forum presents an 
invaluable opportunity for Member Countries to 
once again reaffirm their commitment towards 
ensuring food and nutritional security through 
alleviation of poverty and hunger, in the region, as 
well as globally.

 India’s strengths in agriculture are many and 
diverse. We boast of one of the strongest national 
agricultural research systems in the world. 
Geographically, we have the second-largest arable 
area, and as many as 127 diverse agro-climatic 
zones, thereby giving India global leadership in 
several crops. We are second globally, in terms of 
production of rice, wheat, fish, fruits and vegetables. 
India is also the world’s biggest milk producer. 
Even our horticulture sector has shown an average 
growth of 5.5% annually over the last decade.

 Despite all this, challenges persist in Indian 
agriculture. Farmers are our primary stakeholders, 
and keeping this in mind, we have launched many 
new initiatives to increase our farm yield and double 
our farmers’ income by raising their socio-economic 
status.
 
 Union Agriculture Minister said that India has 
taken up the initiative for the establishment of 150 
Seed Hubs for pulses, ensuring timely availability 
of sufficient quantity of quality seeds. The 
establishment of seed hubs for other crops is also 
being undertaken.
 
 Shri Singh said that Indian approach to partnership 

with African nations in agriculture is driven by the 
aim of South-South Cooperation through research 
and development, capacity building, access to 
Indian market, and support to Indian investments 
in agriculture in Africa. ICARDA has considerable 
experience of working closely with most African 
countries to deliver science-led technologies for the 
benefit of farmers, and can act as a catalyst in this 
endeavor under an India-Africa-ICARDA initiative.

Shri Singh informed that some coordinating centres 
like the National Food Security Mission (NFSM), 
National Horticulture Mission (NHM) and National 
Mission on Oilseeds and Oil Palm (NMOOP) are 
being implemented to ensure food and nutritional 
security in the country. India envisages ICARDA’s 
Food Legume Research Platform (FLRP) under 
this domain as well. India and ICARDA have 
had a long-standing collaboration in the field of 
agricultural research and development, which has 
only strengthened significantly over the years.

 Union Agriculture Minister said that at present, 
ICARDA collaborates with 8 ICAR institutions 
and 15 State Agricultural Universities, and has 
introduced several thousand landraces, wild species 
and newly developed breeding lines to India of its 
mandated crops, and shared with its partners. Shri 
Singh further informed that India remains one of the 
biggest global importers of ICARDA germplasm for 
research.

 Shri Singh further said this year, India-ICARDA 
collaboration peaked another level when the Union 
Cabinet of India, chaired by the hon’ble Prime 
Minister Shri. Narendra Modi, approved granting 
an international status under the United Nations 
(Privileges and Immunities) Act, 1947, to ICARDA 
in India, and supported the establishment of Satellite 
Hubs in West Bengal (exclusively for pulses) and 
Rajasthan (for NRM research on forages including 
spineless cactus, management of rangelands and 
silvi-pasture, developing models for improving 
crop-water productivity and conservation of 
agriculture).

Shri Radha Mohan Singh launched Soil Health 
Card (SHC) Mobile App

On the occasion of World Soil Day, Union Agriculture 
and Farmers Welfare Minister Shri Radha Mohan 
Singh said that the objective of SHC is to provide 
information about the Soil Health to 120 million 
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farm holdings in the country. The Agriculture 
Minister stated it while addressing farmers on the 
occasion of World Soil Day in Jhajjar, Haryana on 5th 
December, 2017. It is worth mentioning that every 
year, World Soil Day is celebrated on 5th December. 
In India, Soil Health Card scheme was launched in 
February 2015 in Rajasthan. The Minister said that 
Soil Health Card mobile App has been launched 
to help the farmers. The app would benefit field-
level workers as it would automatically capture GIS 
coordinates while registering sample details at the 
time of sample collection in the field and indicate the 
location from where the sample has been collected. 

 This app works like other Geo-tagging apps 
developed for the Rashtriya Krishi Vikas Yojana. 
The app contains farmers’ details including name, 
Aadhaar card number, mobile number, gender, 
address, crop details, etc. 

 Shri Singh said that SHC informs farmers 
about nutrients status of the soils along with the 
recommendation on appropriate dosage of nutrients 
to improve soil health and fertility. A farm will get 
the soil card once in every 2 years so that nutrients 
deficiency can be regularly detected and improved. 
He said that the imbalanced use of fertilizers 
damages the fields and reduces production. The 
Minister informed that in the first phase (2015-
17), 100 million SHCs have been distributed so 
far. The aim of the Ministry is to provide SHC to 
all 120 million farm holdings by December, 2017. 
The second phase began on May 1, 2017, and will 
continue for the year 2017 to 2019. 

 The Agriculture Minister said that the key features 
of Soil Health Card include a uniform approach 
to collect samples and test them in the laboratory, 
covering all the land in the country and renew SHC 
every two years. This scheme is being implemented 
in collaboration with State Governments. GPS based 
soil sample collection has been made compulsory 
to monitor the changes in soil and to prepare a 
systematic database to compare them with the 
past years. The Minister further said the online 
registration of samples and test results are uploaded 
on the National Portal of the Soil Health Card. Based 
on the test results, the system automatically provide 
recommendations. 
 
 Shri Singh said that Soil Health Card is prepared 
in 14 local languages and distributed to the 
farmers. The Minister expressed happiness over 

the preparation of SHC in the local dialect. Now, 
the SHC can be prepared in local dialects such as 
Kumaoni, Garhwali, Khasi, and Garo. He said that 
farmers should use nutrients on their farms as per 
the recommendations in the card. This will reduce 
the cost of production and increase the output and 
income of the farmers. 
 
 The Agriculture Minister informed that the SHC 
portal has been linked to the Integrated Fertilizer 
Management System (iFMS) and distribution of 
fertilizers has started in 16 districts on the basis Soil 
Health Card recommendation as a pilot scheme. 
It is worth mentioning that on the Occasion of 
World Soil Day, programs were organized in all 
the districts at the state level to generate awareness 
about Soil Health. Talking about the progress of 
SHC distribution in Haryana, the Minister informed 
that in the first phase, the aim was to distribute SHC 
to 43.6 lakh farmers and so far 28.92 lakh farmers 
have been provided SHC. The remaining would be 
distributed in due course. To promote SHC, various 
initiatives are being organized by state governments 
and ICAR, its institutions and Krishi Vigyan Kendras 
to promote Soil Health Card scheme. 

Indian and Italy signed a new MoU for cooperation 
in Agriculture and Phytosanitary issues

Union Agriculture and Farmers Welfare Minister, 
Shri Radha Mohan Singh welcomed the visiting 
delegates led by Shri H.E Maurizio Martina, Italian 
Minister for Agriculture Food and Forestry Policies, 
on 6th December, 2017. Shri Radha Mohan Singh 
conveyed that India attaches great importance to 
the development of bilateral ties between the two 
countries and look forward to further expand and 
strengthen ties between the two countries in various 
areas including the Agriculture sector. Shri Singh 
thanked the Italian Minister for participating in the 
AGRIMACH India, 2017 along with a large business 
delegation. 

  Shri Singh identified areas such as agriculture 
machinery, training, investment, institutional 
linkages, precision farming, cattle breeding and 
fisheries having much potential for cooperation, 
and briefly provides the initiatives taken by the 
Government in the field of agriculture market, soil 
health, irrigation, crop insurance etc. 

  Shri Singh also raised the issue of Indian exports 
of grapes and rice suffering on account of arbitrary 
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Maximum Residue Levels (MRLs) set by European 
Commission. He suggested a mutually acceptable 
solution can be found to this issue, as these limits 
were set by EU without any scientific assessment 
being shared to India. 

 The two Ministers signed a new MoU for 
cooperation in Agriculture and Phytosanitary issues 
that will replace the one signed in 2008. The MOU 
provides a good framework for cooperation in 
this field. Earlier in the day, the Minister met Mr. 
Gilbert F Houngbo and congratulated him on being 
appointed as the President, IFAD. 
 
 Shri Radha Mohan Singh said that India has 
always had an active association with IFAD ever 
since it was set up in 1977 as the 13th specialized 
agency of the United Nations. India is a founder 
member of IFAD, a key contributor among the 
member Countries, participates actively in its 
governing bodies, and holds a permanent seat 
in IFAD Executive Board. It currently holds the 
chairmanship of the Governing Council and of the 
Evaluation Committee. 

 Union Agriculture Minister further said that 
he welcomes the new country strategy for IFAD 
engagement in India for the period 2018-2024, which 
proposes to strategically focus on ‘smallholder 
food and agricultural production systems that 
are remunerative, sustainable and resilient’ and 
achieving India’s goal of doubling farmers’ incomes. 
Shri Singh also appreciated IFAD plans to establish 
sub-regional hubs in New Delhi to serve as a sub-
regional hub, covering Nepal, Bhutan, Bangladesh, 
Sri Lanka and Maldives besides India. This would 
significantly enhance opportunities for further 
investment, technology and knowledge  cooperation, 
including South-South Technical Cooperation 
(SSTC). 

Shri Singh mentioned that India has contributed 37 
million USD in the 10th replenishment of IFAD for 
the period 2016-2018. He further added that he looks 
forward to enhance cooperation between India and 
IFAD in the coming years. Together, we can do 
much more by expanding the collaboration with the 
private sector, and to engage more systematically 
in South-South Technical Cooperation involving 
public and private organizations as well as farmers 
and their organizations.

The Union Minister of state for Agriculture and 

Farmers Welfare, Shri Shekhawat inaugurated 
EIMA AGRIMACH INDIA 2017

The Union Minister of State for Agriculture and 
Farmers Welfare, Shri Gajendra Singh Shekhawat 
inaugurated three-days EIMA AGRIMACH INDIA 
2017 in New Delhi on 7th December, 2017. H.E. Mr. 
Maurizio Martina, Minister of Agricultural, Food 
& Forestry Policies, Italy, H.E. Lorenzo Angeloni, 
Ambassador of Italy to India, Shri S.K. Pattanayak, 
Secretary, Ministry of Agriculture & Farmers 
Welfare were also present on this occasion

 Speaking on this occasion, Shri Shekhawat said 
that India is in a far better situation today than it 
was a few years ago — be it the macro-economic 
performance, or the confidence in the economy or 
ease of doing business. This is partly because of the 
buoyant rural economy, of which, agriculture is an 
important constituent.

 Shri Shekhawat further stated that even though, 
we have been nearly sufficient on food production, 
we have to keep ourselves prepared for future need. 
Some estimates show that Foodgrain demand of 
country is expected to reach 355 million tonnes in 
2030 as compared to 250 million tonnes in 2016. 
Therefore, there is a need to build a future ready 
Agriculture- by plugging the existing gaps.

 Shri Shekhawat said that Agriculture is a labour 
intensive activity. The labour intensive crops entail 
high manpower requirement, which is fast depleting 
and posing a big challenge to crop productivities. 
This has resulted in shift from labour  intensive to 
mechanization intensive techniques.

 The Minister further said that the Ministry of 
Agriculture and Farmers Welfare is working on 
mission of doubling farmers’ income by 2022 and 
farm machinery is an important constituent of it. 
With the country’s growing population and the 
amount of arable land being limited, it is important 
that we provide our farmers with all the tools to 
optimize the output on their farms. The question 
thus emerges not only as to how to leverage 
farm mechanization for enhancing agricultural 
productivity, but also, how to include the large 
community of small and marginal farmers into the 
fold of mechanized farming. 

 Shri Shekhawat said that the government 
is therefore promoting farm mechanization by 
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subsidising purchase of equipment through scheme 
of Sub-Mission of Agricultural Mechanisation 
(SMAM) that promotes models of custom hiring as 
well. 

 It is generally believed that the benefits of modern 
technology have been restricted to farmers with 
large land-holdings. Yet the fact remains that even 
small farmers are adopting and utilizing selected 
farm equipment for efficient farm management 
through custom hiring. 

 Shri Shekhawat informed that during the last 
few years Indian agricultural equipment market has 
been widely exposed to international trade. I am 
told that India is a strong exporter of agricultural 
machinery with a CAGR of 6.2% over the last 4 years. 
The presence of 180 buyers from over 40 countries 
at EIMA AGRIMACH 2017 will certainly give a big 
push to the international trade in farm machinery. 

 The Minister concluded by saying that 
strengthened concentration on commodity specific 
farm equipment is also a viable path to pursue for 
increasing mechanization. Attempts should be made 
to diversify the pattern of mechanization in India.  
Time has come to get the farm equipment industry 
into a loop and enter into meaningful discussions 
for spreading the culture of mechanization in the 
rural areas.

Shri Radha Mohan Singh addressed farmers at 
Kisan Goshthi Sah Prakshetra Bhraman in Patna

Union Agriculture and Farmers Welfare Minister, 
Shri Radha Mohan Singh said that the Agriculture 
Ministry is constantly working towards increasing 
farmers’ income, creating employment opportunities 
in the agrarian sector and ensuring farmers to earn 
maximum profit. Shri Singh said “Kisan Goshthi 
Sah Prakshetra Bhraman” is also being organized 
for the welfare of farmers. The Agriculture Minister 
was speaking at the “Kisan Goshthi Sah Prakshetra 
Bhraman” organized at ICAR in Patna on 7th 
December, 2017. 

 Shri Singh said that agriculture sector’s 
contribution is important for economic growth of 
the country. Agriculture contributes around 14 
percent in the country’s GDP and the contribution 
is 19 percent in Bihar. With the growth of the 
economy, the contribution of agriculture sector to the 

country’s GDP is decreasing, but the population’s 
dependency on agriculture is not decreasing in the 
same proportion. It poses a challenge for inclusive 
growth. Compared to the rest of the country, there 
is more pressure on agriculture in Bihar. The state’s 
share in land holdings in the country is 3.8 percent, 
whereas Bihar’s share in the country’s population 
is 8.6 percent. The population density of the state 
is 1106 people per sq. Km, whereas the national 
average is only 382 persons per sq. Km. In the state, 
91 percent of the farmers are marginal while the 
national average is 68 percent. Keeping this in view, 
the population of the state is under heavy pressure 
and the number of marginal farmers and agricultural 
laborers in the farming families is higher. 

 The state has enough natural resources such as 
fertile soil, water and agricultural hydrological 
conditions for the development of agriculture. In 
the last four-five years, apart from achievements in 
crop and horticulture, there has been a significant 
progress in agriculture too. Last year, an estimated 
141 lakh tonnes of crops were produced in the state 
and it includes paddy 68.8 lakh tonnes, wheat 47.4 
lakh tonnes, maize 25.2 lakh tonnes, pulses 4.2 lakh 
tonnes and oilseeds 1.3 lakh tonnes. According to 
the estimates, 156.29 lakh tonnes vegetables and 40 
lakh tonnes fruits were produced. Similarly, milk 
production in the state has been 87 lakh MT, egg 111 
crore, meat is 3.26 lakh tonnes and fish production is 
5.06 lakh MT. 

 Agricultural universities and agricultural 
institutions have made significant contributions in 
agricultural production. At present, there are two 
agricultural universities and one animal science 
university, four research institutes of Indian 
Council of Agricultural Research (2 in Patna, 
and one each in Muzaffarpur and Motihari), four 
regional agricultural research institutes (in Motipur, 
Pusa, Darbhanga and Begusarai), six agricultural 
colleges, one fish, dairy, agricultural management, 
horticulture and veterinary college in the state. 
Krishi Vigyan Kendra is working in all 38 districts 
for the promotion, evaluation, and training of 
agricultural technology. Agricultural science portal 
has been created to provide information about the 
activities of all the agricultural science centers. 

 Kisan Suvidha and Pusa Krishi Apps, Crop 
Insurance Mobile App and Agricultural Market 
App have been developed by incorporating 
information technology in agriculture. Farmers can 
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get information about climate change, agricultural 
consultations, market prices etc through the apps. 

 Pusa Krishi App provides information about 
the technology developed by IARI. Crop Insurance 
App provides general information as well as about 
insured amount, premium details, notified crop 
information, etc. National Agricultural Market 
(eNAM) App provides information about the value 
of the crop in mandis within the range of 50 km. 
Crop insurance portal reduces claim settlement time 
and increases transparency. To double the income of 
the farmers till 2022, the Ministry of Agriculture is 
running a seven-point program. 

Overall fish production in the country increased 
from 0.75 million tonne in 1950-51 to 11.41 million 
tonne in 2016-17: Shri Radha Mohan Singh 

Union Minister for Agriculture and Farmers 
Welfare, Shri Radha Mohan Singh said that India is 
second largest fish producer in the world. Overall 
fish production has increased from 0.75 million 
tonne of 1950-51 to 11.41 million tonne in 2016-
17. Besides, this sector provides employment and 
livelihood support to more than 15 million people 
of the country. He said it at the Aqua Goa Mega Fish 
Festival, 2017, organized at SAG Campal Ground, 
Panaji, Goa on 9th December, 2017. 

 The Agriculture Minister said that fisheries 
is a fast growing sector in India, which provides 
nutrition and food security to a large population 
of the country as well as providing income and 
employment to fishermen and fish farmers. Fisheries 
development in India is not only meeting the protein 
requirements of the country, but it is also making 
significant contribution of about 6.2 percent in the 
fish production of the world. 

 Shri Singh further said that if we compare the 
fish production of three years viz, 2014-15, 2015-16 
& 2016-17 with last three years i.e., 2011-12, 2012-
13 & 2013-14, it is observed that the overall fish 
production has achieved about 19 percent growth 
rate. Growth rate in marine fisheries was about 6.65 
percent, whereas the growth rate of 26.07 percent 
has been achieved in inland fisheries in country. 
The Minister was pleased to inform that the country 
has earned more than 5.78 billion US dollars foreign 
exchange (i.e., Rs.37,871 crore) in 2016-17 through 
exports of fish and fishery products. 

 The Agriculture Minister also informed that 
India is first in prawn production and it is the largest 
exporter of prawns in the world too. The average 
annual growth rate of fish and fish products in the 
world was 7.5% during the last decade, whereas 
India has attained first position with 14.8% average 
annual growth in the export of fish & fishery 
products. 

 Shri Singh said that foreseeing the vast resource, 
potential and possibilities in the fisheries sector, 
Hon’ble Prime Minister has called for a Blue 
Revolution. Accordingly, the Government has 
merged all the schemes of fisheries sector into an 
umbrella scheme of Blue Revolution: Integrated 
Development and Management of Fisheries and 
approved with an outlay of Rs. 3000 crores. 

 The Union Agriculture Minister said that 
Hon’ble Prime Minister of India has given a slogan 
of “Doubling the Farmer’s Income” with a vision 
to ensure overall development of the country. Blue 
Revolution is focusing to foster use of new and 
modern technology, training and capacity building 
of fishers and fish farmers, adoption of scientific 
advises & methods, species diversification and 
proper fish health management etc. The main aim 
of Government is to double the income of fishers 
and fish-farmers by 2022 through implementation 
of  “Blue Revolution”. 

 Mariculture has been taken up under Blue 
Revolution to further enhance production from 
marine sector. Coastal States are provided with 
financial and technical support including training 
and capacity building. 

 On this occasion, Shri Singh informed that the 
financial assistance for housing of fishermen has 
been increased from Rs. 0.75 lakh to Rs.1.20 lakh 
in General States and Rs.1.30 lakh for the North 
Eastern and Hilly States under the Welfare Scheme 
for Fishermen. Fishermen Housing Scheme has 
been merged with the Pradhan Mantri Awas Yojana 
(PMAY) Scheme and its financial pattern and 
guidelines are making uniform. 

 Government of India has taken an important step 
on 9th March, 2017 by adding a new component 
under the Blue Revolution to promote tradition 
fishers in the Deep Sea Fishing. Under the said 
component, the Government of India is providing 
50% financial assistance i.e., upto Rs.40 lakh to the 
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traditional fishers, their Self Help Groups, Societies 
and Organizations in acquisition of deep sea fishing 
vessels equipped with modern technology, which 
costs approximately Rs.80 lakh per vessel. 

India to contribute to Nigerian Government’s 
priorities in the field of agriculture and allied 
sectors: Shri Radha Mohan Singh 

Union Agriculture and Farmers Welfare Minister, 
Shri Radha Mohan Singh said that India has noted 
great interest with the new initiatives of the Federal 
Government of Nigeria, particularly the Green 
Alternative initiative – a roadmap to make Nigeria 
self-sufficient in agriculture and a major exporter of 
agricultural products. The Minister said this on 12th 
December, 2017, during his meeting with Nigerian 
Minister of Agriculture, H.E. Chief Audu Ogbeh.

 The Minister said India was a food deficient 
country till the mid-1960s.  But now we have 
produced more than sufficient for domestic 
consumption.  India is now a major exporter of 
agricultural commodities.  He said India will be too 
happy to share its experience and expertise in any 
area of agriculture that Nigeria may identify.

 Shri Singh said that India had announced 
concessional loans of US $10 billion to African 
countries in 2015.  He said he was informed that 
more than 20 officials have participated in short-
term capacity building programmes in agriculture-
related areas. More recently, Indian had increased 
training slots under Indian Technical and Economic 
Cooperation (ITEC) Programme from 200 to 310 
annually to Nigeria, which also include short-term 
training programmes in agriculture and allied 
sectors.  He urged the Nigerian Minister to take 
advantage of this concessional loan (Lines of Credits) 
and training programme for agriculture and allied 
sector. 

 The Minister further said it is a matter of some 
satisfaction that for the last few years, India has been 
the largest trading partner of Nigeria and Nigeria 
is India’s largest trading partner in Africa.  There 
is tremendous potential for further expansion of 
this volume.  Nigeria may consider importing fresh 
grapes, pepper, wheat, maize, rice and cotton.

 On the occasion, Shri Singh conveyed his deep 
appreciation to the Nigerian Agriculture Minister 
for encouraging Indian companies to explore the 

opportunities in Nigerian agriculture field both 
as investors as well as providers of agri-services, 
agricultural machinery and technological assistance. 
He also thanked Shri Audu Ogbeh for inaugurating 
the Business Event titled ‘India-Nigeria cooperation 
in Agriculture and Allied Sectors: Opportunities 
and Way Forward” organized by the Indian High 
Commission in Abuja last week on 5th December, 
2017.

 Shri Singh concluded that India and Nigeria 
enjoy warm and friendly relations, the two nations 
are large developing countries with multi-religious, 
multi-ethnic societies. We share values such as 
democracy, pluralist tolerant societies, respect for 
human rights and rule of law. India would be glad 
to contribute to Nigerian Government’s priorities in 
the field of agriculture and allied sectors.

Cabinet approved signing of MoU between India 
and Colombia in the field of agriculture and 
fisheries 

The Union Cabinet, chaired by the Prime Minister 
Shri Narendra Modi, has approved the signing of 
a Memorandum of Understanding (MoU) between 
India and Colombia in the field of agriculture and 
fisheries on 15th December, 2017.

The MoU provides for cooperation in the following 
fields of agriculture and Fisheries:
 1. Innovative agricultural practices/  
    approaches,
 2. New agricultural mechanizations,

• Successful models of agricultural marketing,
 1. To develop projects in association with   
   agricultural companies for production of  
   seed,
 2. Innovative production models and value  
   generation processes in horticulture
   (vegetables, fruits and flowers),
 3. Exchange of information/exchange visits  
   of SPS experts,
• Jatropha and Karaya,
• Cooperation in research in oil seeds and oil palm,
 1. Marine Industrial Fishing, Aqua-culture  
   and Research & Training in the field of   
   Fisheries,
 2. Small and large ruminants (cattle, sheep,  
   goat) and pigs productivity, diseases and  
   diagnostics and
 3. Pork processing and value addition.
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 Under the MoU, a Joint-Working Group (JWG) 
would be constituted to prepare/finalize Work 
Plan for the next two years while specifying task/ 
activities to be undertaken during that period. The 
MoU will be initially valid for a period of five years 
and shall be automatically extended for a subsequent 
periods of five years unless either party expresses its 
desire/intention to terminate it.

Shri Radha Mohan Singh addressed on the 
occasion of World Orange Day 2017 in Nagpur 

Union Agriculture and Farmers Welfare Minister 
Shri Radha Mohan Singh said that research and 
development projects in horticulture crops have 
yielded encouraging results, as a result, the 
production of horticulture crops has been more 
than foodgrains irrespective of adverse climatic 
conditions.  After China, India is the second largest 
producer of horticultural crops and fruits.  The 
Agriculture Minister said it on 17th December, 2017, 
at the World Orange Day 2017 event in Nagpur. 

 Shri Singh said more than 9 crore metric ton 
of fruits on 63 lakhs hectare land were produced 
during 2015-16. According to an estimate, a 
production of 30 crore metric ton horticulture crops 
on 2.5 crore hectare land is expected during 2016-
17, in which contribution of fruit is significant.  The 
record achievement includes 42 million ton of fruit 
production on 65 lakh hectare land. In terms of 
area in India, the citrus fruits hold second position 
(10.37 lakh hectare) and third (12 million tonnes) in 
production. 

 The Agriculture Minister said, keeping in view 
the importance of orchards in maintaining nutrient 
security, providing employment and conserving the 
environment, Agriculture Ministry is implementing 
Mission for Integrated Development of Horticulture 
across the nation. The School of Horticultural Sciences, 
department of Indian Council of Agricultural 
Research (ICAR), along with its 23 institutes, 11 All 
India Coordinated Research projects and 2 All India 
Network projects are providing necessary technical 
cooperation and scientific research assistance to the 
horticulture mission. 

 Shri Singh said that the Government established a 
Central Citrus Research Institute (CCRI) in Nagpur 
in 1985 with an objective to develop research and 
necessary techniques for citrus fruits and in 1986, 
it was upgraded to National Research Centre for 

Citrus.  He said that in 2014, the present central 
government upgraded this centre to the central 
institute. A sub-centre of the CCRI was established 
over 42.4 acre land in 2017 in Biswanath Chariali 
in Biswanath district of Assam with an objective to 
accelerate the research and development work on 
citrus fruits in North Eastern states of the country. 

 Shri Singh further said ICAR is implementing 
All India Coordinated Fruits Crop Research Project 
in 10 centres of 8 states viz. Maharashtra, Punjab, 
Tamil Nadu, Rajasthan, Assam, Andhra Pradesh, 
Arunachal Pradesh and Karnataka. Keeping in view 
the needs of the specific area, necessary research, 
technical training, and demonstration are being 
carried out on citrus fruits. In the last 4 years, the 
Government has allocated a sum of Rs.23 crore to 
these centres. 

 In addition to this, Government has allotted 
a sum of Rs.13 crore and 68 lakh (Rs.2 crore and 
73 lakh per year) only to the institute situated in 
Nagpur during 12th Five year plan, which has been 
increased to Rs.13.4 crore only within a span of 3 
years from 2017, out of which Rs.3.25 crore has been 
allocated for the year 2017-18 which is 20% more as 
compared to the last 5 years’ allocation. 

 The Agriculture Minister said that many 
ambitious schemes are being implemented for the 
integrated development of horticultural crops like 
informing the farmers of advanced production 
techniques, promoting the processing and marketing 
of products to promote the export. For this, 2 clusters 
are proposed to be developed in Amravati and 
Nagpur. 

Reforms in Agriculture Sector by Niti Aayog 

The Government is aware of the roadmap outlined 
by NITI Aayog for reforms in agriculture sector and 
doubling farmers income by 2022. The Roadmap 
presents a quantitative framework for doubling 
farmers’ income which has identified seven sources 
of growth. These are:

(i)   increase in productivity of crops.
(ii)  increase in production of livestock.
(iii) improvement in efficiency of input use (cost   
  saving).
(iv)  increase in crop intensity.
(v)  diversification towards high value crops.
(vi)  improved price realization by farmers.



Farm Sector NewS

January, 2018 │ Agricultural Situation in India │  9

(vii) shift of cultivators to non-farm jobs.

 This Policy paper was shared with the States/
UTs for devising a relevant strategy so as to realize 
the goal of doubling farmers’ income by 2022. Apart 
from the above, the Department has also constituted 
an Inter-Ministerial Committee for recommending 
suitable strategy.

 Agriculture is a State subject and the State 
Governments are primarily responsible for the 
growth and development of agriculture sector 
in their respective States. The role of Central 
Government is to supplement the efforts of States 
through appropriate policy measures and budgetary 
support.

 The National Sample Survey Office (NSSO) 
conducted “Situation Assessment Survey (SAS) of 
Agricultural Households” during NSS 70th round 
(January 2013- December 2013) in the rural areas 
of the country with reference to the agricultural 
year July 2012- June 2013. The information on 
unemployed farmers in the country is not available 
in the data collected during the above NSSO survey.

 The Department is working out specific 
interventions for promoting ancillary activities 
like bee-keeping and also finalizing farm sector 
programmes under the ‘Skill India’ programme to 
improve employment opportunities and to reduce 
over dependence on the agriculture sector.

Use of Space Technology in Agriculture and Allied 
Sectors 

The Department of Agriculture, Cooperation & 
Farmers Welfare has proposed a new integrated 
programme, called National Programme on use 
of Space Technology for Agriculture (NPSTA), 
envisaging integrated use of Space and Geospatial 
Tools for Mapping, Monitoring and Management 
of Agriculture. The programme will have four sub-
programmes catering to various themes viz. Crop 
Assessment & Monitoring; Agricultural Resources 
Management; Disaster Monitoring and Mitigation 
and Satellite Communication and Navigation 
Applications. All the current running programmes, 
such as FASAL (for crop forecasting), NADAMS (for 
drought assessment), CHAMAN (for horticultural 
assessment and development), KISAN (for crop 
insurance) and Crop Intensification planning, will 
be subsumed under this proposed programmes.

 In order to increase the availability of certified/
quality seeds to the farmers locally, the Government 
has proposed to set up 500 numbers of seed 
production and seed processing units at Gram 
Panchayat Level.

Fixation of Minimum Support Price (MSP) of 
Toria at Rs. 3900/- per quintal for 2017-18 season to 
be marketed in 2018-19 

The Minimum Support Price (MSP) of Toria of Fair 
Average Quality (FAQ) for 2017-18 season to be 
marketed in 2018-19 has been fixed at Rs. 3900/- 
per quintal. As per the decision of the Cabinet 
Committee on Economic Affairs (CCEA) regarding 
the Price Policy for Rabi Crops of 2017-18 season 
to be marketed in 2018-19, the MSP of Toria has 
been fixed on the basis of the normal market price 
differentials between Torai and Rapeseed/Mustard.

Shri Radha Mohan Singh launched Livestock 
Disease Forewarning –Mobile Application (LDF-
Mobile App)

Union Agriculture and Farmers’ Welfare Minister, 
Shri Radha Mohan Singh, on 27th December, 2017, 
launched Livestock Disease Forewarning –Mobile 
Application (LDF-Mobile App), developed by ICAR-
National Institute of Veterinary Epidemiology and 
Disease Informatics (ICAR-NIVEDI), Bengaluru, 
in New Delhi. At the launch, Union Agriculture 
Minister informed that dreaded Rinderpest disease 
has been eradicated from India and stressed that 
similar efforts are needed to control and eradicate 
diseases like FMD, PPR, Brucellosis, CSF, BT, HS 
etc., which cause huge economic loss annually to the 
livestock rearers and livestock industry as a whole.

 Union Agriculture Minister said that ICAR-
NIVEDI has identified 13 priority diseases based on 
their past incidence patterns and has built a strong 
database of these diseases and has been providing 
monthly livestock disease alerts to the state and 
central animal husbandry departments. 

 Shri Singh said that to widen its reach, ICAR-
NIVEDI developed the app and used Monthly 
Bulletin system to send out early warning. Shri 
Singh said the complex statistical algorithm also 
considers both climatic and non-climatic factors and 
categorizes districts into Very High Risk, High Risk, 
Moderate Risk, Low Risk, Very Low Risk and No 
Risk for a particular disease so that stakeholders can 
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effectively plan and utilize the available resources.

 N.P. Apart from early warning, the app will also 
provide information about clinical samples for the 
diagnosis in case of the epidemic so that immediate 
action in case of the epidemic. This app works on 
all kind of Android smart phones and takes up 
2.5 MB space. He said that hopefully, this app will 
be beneficial for the consumers and stakeholders 
engaged in disease control programmes.

Milk production increased from 17-22 million 
tonnes in 1960 to 163.7 million tonnes in 2016-17: 
Shri Radha Mohan Singh

Union Agriculture and Farmers Welfare Minister, 
Shri Radha Mohan Singh, on 28th December, 2017, 
said that India is the oyster of the global dairy industry 
with opportunities galore for the entrepreneurs 
globally. Shri Singh said it at the Consultative 
Committee meeting on Dairy Development held at 
Parliament House Annexe (PHA), New Delhi.

 Shri Singh said that India continues to be the 
largest producer of milk in the world since last 15 
years and the credit for this achievement goes to the 
initiatives taken by the Government by implementing 
various schemes to increase the productivity of 
milch animals. Milk production, which was around 
17-22 million tonnes in the 1960s, has increased to 
163.7 million tonnes in 2016-17. Particularly, it has 
increased by 19% during 2016-17 in comparison to 
the year 2013-14. Similarly, per capita availability of 
milk has increased from 307 grams in 2013-14 to 351 
grams in the year 2016-17, which shows a growth 
of 14.3%.  Similarly, the income of dairy farmers 
increased by 23.77% in 2014-17 compared to 2011-
14.  During the last 3 years, with the annual growth 
rate of 5.53%, milk production in India has outpaced 
global milk production where it has grown by 2.09%.

 Union Agriculture Minister said that there three 
important projects for dairy development are going 
on - National Dairy Plan Phase I (NDP I), National 
Programme for Dairy Development (NPDD) and 
Dairy Entrepreneurship Development Scheme.

 NDP I is being implemented by NDDB 
(National Dairy Development Board) through state 
cooperative milk organizations /federations.

 NPDD is being implemented through the 
state government through the co-operative milk 

organizations /milk federations of the concerned 
state.

 Dairy Entrepreneurship Development Scheme 
is being implemented by NABARD (National 
Agricultural and Rural Development Bank) through 
the state government through nationalized banks at 
the district level.

 Dairy Processing & Infrastructure Development 
Fund (DIDF) is an ambitious scheme, which was 
launched in 2017-18 with an aim to double the income 
of the milk farmers and to further the efforts of the 
White Revolution. This scheme is being implemented 
by the NDBB through the state government through 
cooperative milk organizations/milk federations of 
the concerned state.

 Shri Singh said that dairy sector provides 
livelihoods and security net to the landless and 
marginal farmers. About 7 crore rural households 
are engaged in dairying in India with 80% of the 
total cow population. Union Agriculture Minister 
further informed that consumer interest in high 
protein diets is increasing and growing awareness 
and availability of value-added dairy products 
through organized retail chains are also driving its 
demand. During the last 15 years, Milk Cooperatives 
have converted about 20% of milk procured into 
traditional and value-added products that offer 
about 20% higher revenue. This share of value-
added products is estimated to increase to 30% by 
2021-22.

 Shri Radha Mohan Singh said that Department of 
Animal Husbandry, Dairying & Fisheries (DAHDF) 
has initiated a number of schemes with the objective 
of doubling the dairy farmers’ income in line with 
the resolution of the Prime Minister to double the 
farmers’ income by the 75th anniversary of India’s 
independence (the year 2022). In this direction, dairy 
farmers’ income is being raised in two ways – one 
by raising milk production and productivity and by 
increasing the price of raw milk per kg.
  
 The Union Minister said that to meet the future 
challenges, it is necessary to gradually shift towards 
a technology-driven environment. To achieve the 
same, DAHDF is working on a National Action 
Plan Vision 2022 where along with enhancing 
the outreach of dairy cooperatives to additional 
villages and milk producers, suitable provisions 
are being made to build additional milk processing 
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infrastructure for processing additional volume of 
milk expected on account of higher milk production 
and meeting the increased demand for value-added 
products. The aim of the scheme is doubling of 
dairy farmers’ income which is not possible without 
creating additional milk processing infrastructure. 
This plan envisages assigning a higher priority to 
the judicious use of available resources through 
the adoption of modern technologies which will 
ultimately help all the stakeholders involved 
including the milk producers.

Scheme to promote increase in milk production

In order to complement and supplement the efforts 
made by the States to promote milk production, 
Government of India is implementing the following 
schemes in the last three years:
(i)     Rashtriya  Gokul Mission (RGM)
a)      National Programme for Bovine Breeding
b)      Indigenous Breeds
c)      National Mission on Bovine Productivity
(ii)    National Dairy Plan-I
(iii)   Breed Improvement Institutes
a) Central cattle Breeding Farms
b) Central Herd Registration Scheme
c) Central Frozen Semen Production & Training 
Institute

 Measures undertaken by Government of India 
to develop indigenous breeds in a focused and 
scientific manner to enhance production of milk are 
as under:

(i)  Rashtriya Gokul Mission has been initiated 
with the aim of development and conservation of 
indigenous bovine breeds thereby enhancing milk 
production and productivity through: (i)      induction 
of high genetic merit bulls for semen production, (ii) 
field performance recording, (iii) strengthening of 
bulls mother farms, (iv) setting up of Gokul Grams, 
(v) generating awareness among farmers for rearing 
of indigenous breeds (vi) training of technical & non 
technical manpower; (vii) establishment of breeders 
societies; (viii) induction of high genetic merit bulls 
for natural service etc.

(ii)   National Dairy Plan-I has focused on 
development and conservation of 6 indigenous 
breeds of cattle (Gir, Sahiwal,  Rathi, Kankrej, 
Tharparkar and Hariana) and 6 buffalo breeds 

( Murrah, Mehsani, Jaffarabadi, Nili Ravi, 
Pandharpuri and Banni) through implementation of 
progeny testing and pedigree selection programme.

(iii)  Central Cattle Breeding Farms: seven central 
cattle breeding farms have been established for 
production and supply of high genetic merit    bulls 
of indigenous breeds (Tharparkar & Red Sindhi 
cattle breeds and Murrah and Surti buffalo breeds).

(iv) Central Herd Registration Scheme (CHRS): 
under the CHRS, four units have been established 
for identification and propagation of indigenous 
bovine breeds (Gir, Kankrej, Hariana & Ongole 
cattle breeds and Murrah, Mehsani, Jaffarabadi and 
Surti).

(v)   Central Frozen Semen Production and Training 
institute is undertaking production and supply 
of semen doses of high genetic merit bulls of 
indigenous breeds (Red Sindhi, Tharparkar and 
Murrah buffalo).

Rabi Crops Sowing Crosses 565 Lakh Hactare 

As per preliminary reports received from the States, 
the total area sown under Rabi crops as on 29th 
December, 2017 stands at 565.79 lakh hectares as 
compared to 571.47 lakh hectare this time in 2016.

 Wheat has been sown/ transplanted in 273.85 
lakh hectares, rice in 16.33 lakh hectares, pulses in 
150.63 lakh hectares, coarse cereals in 50.71 lakh 
hectares and area sown under oilseeds is 74.27 lakh 
hectares.

 The area sown so far and that sown during last 
year this time is as follows:

(In lakh hectare)

Crop Area sown in 
2017-18

Area sown in 
2016-17

Wheat 273.85 290.74
Rice 16.33 11.55
Pulses 150.63 138.34
Coarse Cereals 50.71 51.28
Oilseeds 74.27 79.56
Total 565.79 571.47
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Trends in Foodgrain prices

During the month of November, 2017 the All 
India Index Number of Wholesale Price (2011-

12=100) of Foodgrains decreased by 0.98 percent 
from 143.1 in September, 2017 to 141.7 in October, 
2017. The Wholesale Price Index (WPI) Number 
of cereals decreased by 0.14 percent from 142.6 to 
142.4 while WPI of pulses decreased by 4.68 percent 
from 145.2 to 138.4 during the same period.  The 
Wholesale Price Index Number of wheat increased 
by 1.01 percent from 138.0 to 139.4 while WPI of 
paddy decreased by 0.27 percent from 149.6 to 149.2 
during the same period.

Rainfall and Reservoir situation 

Rainfall Situation
Cumulative Post-Monsoon Season rainfall for the 
country as a whole during the period 01st October 
to 27th December, 2017 has been 10% lower than 
the Long Period Average (LPA). Rainfall in the four 
broad geographical divisions of the country during 
the above period has been higher than LPA by 19% in 
East & North East India but lower than LPA by 53% 
in North-West India, 10% in South Peninsula and by 
9% in Central India. Out of total 36 meteorological 
Sub-divisions, 06 met subdivisions received large 
excess/excess rainfall, 13 subdivisions received 
normal rainfall and 17 Sub-divisions received 
deficient/large deficient rainfall.

 Water Storage in Major Reservoirs
Central Water Commission monitors 91 major 
reservoirs in the country which have total live 
capacity of 161.99 Billion Cubic Metre (BCM) at Full 
Reservoir Level (FRL). Current live storage in these 
reservoirs (as on 28th December, 2017) was 87.66 
BCM as against 92.58 BCM on 28.12.2016 (last year) 
and 93.40 BCM of normal storage (average storage 
of last 10 years). Current year’s storage is 95% of last 
year’s storage and 94% of the normal storage.

Sowing Position during Rabi 2017 
As per latest information available on sowing of 
crops, around 90% of the normal area under Rabi 
crops has been sown upto 29.12.2017.  Total area 
sown under Rabi crops in the country has been 
reported to be 565.79 lakh hectares as compared 
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to 571.47 lakh hectares during the same period of 
last year. This year’s area coverage so far is lower 
by 5.68 lakh ha. than the area coverage during the 
corresponding period of last year. 

 As compared to normal area as on date, total area 
coverage this year is higher by 12.6 lakh ha. under 
Gram & 4.8 lakh ha. under Rice and lower by 16.9 
lakh ha. under Wheat, 1.4 lakh ha. under Jowar and 
5.4 lakh ha. under Rapeseed & Mustard.

1. Economic Growth

• The growth rate of Gross Domestic Product 
(GDP) at constant market prices in second 
quarter (July-September) (Q2) of 2017-18 was 
6.3 per cent as compared to 7.5 per cent in the 
corresponding period of previous year.

•  The growth rate of Gross Value Added (GVA) 
at constant basic prices for Q2 of 2017-18 was 
6.1 per cent as compared to 6.8 per cent in the 
corresponding period of previous year. At the 
sectoral level, GVA of agriculture, industry and 
services sectors grew at the rate of 1.7 per cent, 
5.8 per cent and 7.1 per cent respectively in Q2 
of 2017-18.

•  As per the provisional estimates of national 
income for the year 2016-17, the growth of GDP 
at constant (2011-12) prices was 7.1 per cent in 
2016-17 and the growth rate of GVA at constant 
basic prices for 2016-17 was 6.6 per cent (Table 
1).

•  The share of total final consumption in GDP at 
current prices in Q2 of 2017-18 is estimated at 
70.8 per cent, as compared to 71.1 per cent in Q2 
of 2016-17. The fixed investment rate (ratio of 
gross fixed capital formation to GDP) declined 
from 27.1 per cent in Q2 of 2016-17 to 26.4 per

• cent in Q2 of 2017-18.
•  The saving rate (ratio of gross saving to GDP) for 

the year 2015-16 was 32.3 per cent, as compared 
to 33.1 per cent in 2014-15. The investment rate 
(rate of gross capital formation to GDP) in 2015-
16 was 33.3 per cent, as compared to 34.4 per 
cent in 2014-15.

2.    Agriculture and Food Management

• Rainfall: The cumulative rainfall received for 
the country as a whole, during the period 1st 
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October to 20th December 2017, has been 8 per 
cent below normal. The actual rainfall received 
during this period has been 112.1 mm, as 
against the normal at 121.3 mm. Out of the total 
36 meteorological sub divisions, 1 sub division 
received large excess rainfall, 6 sub divisions 
received excess rainfall, 14 sub divisions 
received normal rainfall, 6 sub divisions 
received deficient rainfall and 9 sub divisions 
received large deficient rainfall.

• Production of foodgrains: As per the 1st 
Advance Estimates released by Ministry of 
Agriculture, Cooperation & Farmers Welfare 
on 22nd September 2017, production of kharif 
foodgrains during 2017-18 is estimated at 134.7 
million tonnes, as compared to 138.5 million 
tonnes (4th Advance estimates) and 135 million 
tones (1st Advance estimates) in 2016-17 
(Table3).

• Procurement: Procurement of rice as on 1st 
November 2017 during kharif marketing 
season 2017-18 was 12.8 million tones whereas 

procurement of wheat during rabi marketing 
season 2017-18 was 30.8 million tonnes (Table 4).

•  Off-take: The offtake of rice during the month of 
September, 2017 has been 27.6 lakh tonnes. This 
comprises 23.8 lakh tonnes under TPDS/NFSA 
and 3.8 lakh tonnes under other schemes.In 
respect of wheat, the total offtake was 20.1 lakh 
tonnes comprising of 18.0 lakh tonnes under 
TPDS/NFSA and 2.1 lakh tonnes under other 
scheme. The cumulative offtake of foodgrains 
during 2017-18 is 33.9 million tonnes (Table 5).

•  Stocks: The total stocks of rice and wheat held 
by FCI and State agencies as on 1st November 
2017 was 378.8 lakh tonnes comprising 140.3 
lakh tones of rice and 238.5 lakh tonnes of wheat 
(Table 6).

TABLES
TABLE 1: Growth of GVA At BAsic Prices By economic ActiVity At constAnt (2011-12) Prices (in Per cent)

Sectors Growth Rate (%) Share in GVA or GDP (%)

2014-
15

2015-
16

2016-
17 PE

2014-
15

2015-
16

2016-
17 PE

Agriculture, forestry & fishing -0.2 0.7 4.9 16.5 15.4 15.2

Industry 7.5 8.8 5.6 31.2 31.5 31.2

Mining & quarrying 11.7 10.5 1.8 3.0 3.1 3.0

Manufacturing 8.3 10.8 7.9 17.4 17.8 18.1

Electricity, gas, water supply &   
other utility services

7.1 5.0 7.2 2.2 2.1 2.2

Construction 4.7 5.0 1.7 8.6 8.4 8.0

Services 9.7 9.7 7.7 52.2 53.1 53.7

Trade, Hotel, Transport Storage 9.0 10.5 7.8 18.5 19.0 19.2

Financial , real estate & prof    
services

11.1 10.8 5.7 21.4 21.9 21.7

Public Administration, defence 
and other services

8.1 6.9 11.3 12.4 12.2 12.8

GVA at basic prices 7.2 7.9 6.6 100.0 100.0 100.0

GDP at market prices 7.5 8.0 7.1 --- --- ---

Source: Central Statistics Office (CSO), PE:Provisional estimates of GDP released on 31st May 2017.
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TABLE 2: Quarter-wise Growth of GVa at Constant (2011-12) BasiC PriCes (Per Cent)

Sectors 2015-16 2016-17 2017-18

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2

Agriculture, forestry & fishing 2.4 2.3 -2.1 1.5 2.5 4.1 6.9 5.2 2.3 1.7

Industry 7.3 7.1 10.3 10.3 7.4 5.9 6.2 3.1 1.6 5.8
Mining & quarrying 8.3 12.2 11.7 10.5 -0.9 -1.3 1.9 6.4 -0.7 5.5

Manufacturing 8.2 9.3 13.2 12.7 10.7 7.7 8.2 5.3 1.2 7.0

Electricity, gas ,water supply & 
other utility services

2.8 5.7 4.0 7.6 10.3 5.1 7.4 6.1 7.0 7.6

Construction 6.2 1.6 6.0 6.0 3.1 4.3 3.4 -3.7 2.0 2.6

Services 9.3 10.1 9.6 10.0 9.0 7.8 6.9 7.2 8.7 7.1

Trade, hotels, transport, 
communication and services 
related to broadcasting

10.3 8.3 10.1 12.8 8.9 7.7 8.3 6.5 11.1 9.9

Financial, real estate & 
professional services

10.1 13.0 10.5 9.0 9.4 7.0 3.3 2.2 6.4 5.7

Public administration, 
defence and Other Services

6.2 7.2 7.5 6.7 8.6 9.5 10.3 17.0 9.5 6.0

GVA at Basic Price 7.6 8.2 7.3 8.7 7.6 6.8 6.7 5.6 5.6 6.1

GDP at market prices 7.6 8.0 7.2 9.1 7.9 7.5 7.0 6.1 5.7 6.3

Source: Central Statistics Office (CSO).

TABLE 3: ProduCtion of Major aGriCultural CroPs (1st adV. est.)

Crops Production (Million Tonnes)

2012-13 2013-14 2014-15 2015-16 2016-17
(4th AE)

2017-18
(1st AE)*

Total Foodgrains 257.1 265.0 252.0 251.6 275.7 134.7

Rice 105.2 106.7 105.5 104.4 110.2 94.5

Wheat 93.5 95.9 86.5 92.3 98.4 ---

Total Coarse Cereals 40.0 43.3 42.9 38.5 44.2 31.5

Total Pulses 18.3 19.3 17.2 16.4 23.0 8.7

Total Oilseeds 30.9 32.8 27.5 25.3 32.1 20.7

Sugarcane 341.2 352.1 362.3 348.4 306.7 337.7

Cotton# 34.2 35.9 34.8 30.0 33.1 32.3

Source: DES, DAC&FW, M/o Agriculture & Farmers Welfare. 4th AE: 4th Advance Estimates, # Million bales of 170 kgs. each. *: Only 
Kharif Crops.
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TABLE 4 : ProCureMent of CroPs (Million tonnes)

Crops 2011-12 2012-13 2013-14 2014-15 2015-16 2016-17 2017-18

Rice# 35.0 34.0 31.8 32.0 34.2 38.1 12.8*

Wheat@ 28.3 38.2 25.1 28.0 28.1 23.0 30.8

Total 63.3 72.2 56.9 60.2 62.3 61.1 43.6

# Kharif Marketing Season (October-September), @ Rabi Marketing Season (April-March), * As on 03.10.2017
Source: FCI and DFPD, M/o Consumer Affairs, Food and Public Distribution.

TABLE 5: offtake of foodGrains (Million tonnes)

Crops 2012-13 2013-14 2014-15 2015-16 2016-17(P) 2017-18 *

Rice# 32.6 29.2 30.7 31.8 32.8 17.4

Wheat@ 33.2 30.6 25.2 31.8 29.1 12.0

Total 
(Rice & Wheat)

65.8 59.8 55.9 63.6 61.9 29.4

Source: DFPD, M/o Consumer Affairs and Public Distribution.* : up to September 2017

TABLE 6: stoCks of foodGrains (Million tonnes)

Crops November 1, 2016 November 1, 2017

1. Rice 12.5 14.0

2. Unmilled Paddy# 18.6 19.6

3. Converted Unmilled Paddy in terms 
of Rice

12.4 13.1

4. Wheat 18.7 29.8

Total (Rice & Wheat)(1+3+4) 43.8 50.9

# Since September, 2013, FCI gives separate figures for rice and unmilled paddy lying with FCI & state agencies in terms of rice.
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Impact of National Rural Employment Guarantee Scheme on Crop Diversification in 
West Bengal Agriculture

Amit Kundu* And PuBAli GoswAmi**

Abstract

The National Rural Employment Guarantee Scheme (NREGS) is acclaimed as the largest public 
works programme in the World. Based on its vast potential for creation of productive works, high 

expectations have raised in terms of augmentation of rural connectivity and rural water and land 
resources that would improve agricultural productivity. This paper investigates whether different 
kinds of expansion of infrastructure related to agricultural under NREGS have any impact on the crop 
diversification in West Bengal over the years .We have taken 18 districts of West Bengal. District level 
trends and patterns in crop diversification in West Bengal between the periods 2006-07 to 2013-14 are 
calculated using Simpson Index of Diversification (SID). The study revealed that cropping pattern at 
district level has been transforming from food grains to high-value crops but the transformation is not 
uniform across the districts. The results of Fixed Effects Model revealed that ‘micro irrigation’ and ‘rural 
connectivity’ work under NREGS have created a positive but small impact on crop diversification. It 
is further observed that average rain fall and average harvest price of principal crops in the previous 
period also play a significant role to enhance the crop diversification in West Bengal.

Key words: Crop diversification, Simpson index of diversification, Panel data estimation, Fixed-effects 
model.
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Introduction: 

The agricultural sector in India still contributes to 
the overall growth of the economy and provides 
livelihood and food security to a majority of the 
population. National Rural Employment Guarantee 
Scheme (NREGS) has been designed to address 
seasonal unemployment in the agricultural 
economy, mainly during post rainy season through 
creating assets which are organically linked to 
agriculture. Government of India wants to utilize 
NREGS as a complementary scheme to agriculture. 
According to the policy makers, there should be a 
convergence between agricultural activities and 
the Employment Guarantee Scheme to minimize 
the deficiencies of rural infrastructure necessary 

for cultivation in the post rainy season. The scheme 
is intended to create permanent agricultural 
infrastructure in rural areas for future needs like 
water conservation, water harvesting, drought 
proofing, irrigation channels, land development 
works, flood control and protections. It is found that 
water conservation works are the major components 
of the scheme, followed by providing irrigation 
facility to the weaker sections like BPL/beneficiaries 
under IAY of the society, rural connectivity and 
land development works. The NREGS Act indicates 
the kinds of works that may be taken up for this 
purpose. As per Schedule I of the Act, the focus of 
the NREGS shall be on the following works. 
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• Water conservation and water harvesting;
• Drought proofing (including afforestation and  
 tree plantation);
• Irrigation canals (including micro and minor  
 irrigation works);
• Provision of irrigation facility to land owned  
 by households belonging to Scheduled Castes  
 and Scheduled Tribes or to land of beneficiaries  
 of land reforms or that of the beneficiaries 
 under the Indira AwasYojana of the government     
of India;
• Renovation of traditional water bodies 
(including desalting of tanks);
• Land development;
• Flood control and protection works (including 
drainage in water-logged areas);
• Rural connectivity to provide all-weather access;
 
 Indeed, NREGS gives the government an 
opportunity to reverse the prolonged neglect 
of productive rural infrastructure. Watershed 
development, restoration of water bodies such 
as tanks and canals, land development, and soil 
erosion and flood control, construction of roads, 
drought proofing measures like forestation can 
realize the potential of the programme in diverse 
conditions. Micro Irrigation works and ‘provision 
of irrigation facility’ have an important focus under 
NREGS. The Act, by permitting activities on private 
land up to a point, significantly increases the scope 
of the programme. Water Conservation and Water 
Harvesting in recent days are one of the most public 
funded programme in India. There is a considerable 
scope for water conservation and water harvesting 
in rural areas. NREGS is playing a crucial role in this 
regard. Rural connectivity can have tremendous 
influence on the agricultural development for 
a country like India, since majority of the rural 
households are still depending on agriculture and 
allied activities. Hence rural connectivity is one 
of the important types of works to be undertaken 
under NREGS. It is expected that all these items will 
lead to a sustainable agricultural development in the 
rural economy.

NREGS in West Bengal: 

West Bengal is one of the 23 states of India. It is an 
agriculturally developed state where large section 
of population still depends on agriculture. But after 
successful implementation of land reform, and due 
to law of inheritance, most of the farm households 

become either small or marginal households. Against 
the backdrop of the significant role of agriculture in 
West Bengal economy and taking into account the 
emphasis given on the NREGS Act to create long 
term  agricultural inputs with a view to enhance 
agricultural productivity, we consolidate the matter 
of selection of West Bengal as the subject of present 
study. Here within West Bengal, we have taken each 
NREGS implemented district as the unit of study 
and three infrastructures relevant to agriculture viz, 
provision of irrigation facilities, micro irrigation 
works and rural connectivity works whose impact 
on agriculture would be evaluated. We consider 
only the said agricultural inputs because only these 
inputs related to agriculture were mainly done in 
the entire reference periods through NREGS in West 
Bengal. 

 Major three types of asset creation work 
happening in West Bengal through NREGS are (i) 
micro irrigation work, (ii) provision of irrigation 
facility and (iii) rural connectivity.  Table-1 shows 
the progress of all those total number of asset 
creation work that completed through NREGS in 
West Bengal in different years:

TABLE 1: totAl numBer of worKs comPleted 
throuGh NREGS in 2006-07 And in 2013-14.

Type of work 2006-07 2013-14
Micro Irrigation work 1517 32176
Provision of Irrigation 
facility

402 102539

Rural Connectivity 8223 3541908
Source: NREGA official website:www.nrega.nic.in

Table-1 indicates significant enhancement of 
different types of asset creation work though 
NREGS in West Bengal after implementation. It 
is expected that all those works possibly help the 
farmers to enjoy positive externalities during the 
time of cultivation mainly in the post rainy season. 
Against this background, one could investigate 
whether expansion of NREGS is able to help the 
farming class to move towards crop diversification. 
Initially, we have to investigate whether the 
expansion of NREGS works in all districts has done 
in proportionate way or there is any discrimination 
during the time of expansion. This can be reflected 
in the co-efficient of variation calculated for all those 
three type of work mentioned above. 
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TABLE-2: CoeffiCient of Variation ACross DistriCts in the Works that haVe Been CoMPleted for ProVision 
of IrriGation, MiCro irriGation faCilities and rural ConneCtiVity in NREGS in different

Year

Coefficient of Variation across 
districts in the works done 

under provision of irrigation 
facilities

Coefficient of Variation 
across districts in the works 
done under micro irrigation 

facilities

Coefficient of Variation across 
districts in the works done 
under rural connectivity

2005-06 199.21 206.81 123.23
2006-07 184.75 214.63 134.01
2007-08 184.75 163.24 134.01
2008-09 110.23 102.24 90.2
2009-10 149.29 115.72 105.22
2010-11 143.53 68.84 77.91
2011-12 184.05 75.87 84.58
2012-13 186.63 80.12 66.18
2013-14 195.45 75.44 49.15

Source: Calculation made by the authors on the basis of the data from www.nrega.nic.in

The above Table-2 shows that there seems wide 
scale variation across the district in the number of 
completed works like provision of irrigation facilities, 
micro irrigation facilities and rural connectivity 
in almost all the years. Rural connectivity covers 
construction of village roads through NREGS works.  
Rural connectivity works through NREGS have been 
done more or less uniformly across districts in the 
relevant years. Micro irrigation means construction 
of irrigation canals for micro irrigation activity in 
the public land. It is observed that for most of the 
years, a downward trend in the degree of variation 
over the finished works done across districts under 
this head. Provision of irrigation facility implies 
arranging irrigation facility through NREGS work 
in the land owned by the households belonging 
to the SC, ST or in the land of the beneficiaries of 
land reform or that of the beneficiaries of IAY of the 
government of India. It is observed from the above 
table that district wise variation has decreased in 
‘provision of irrigation facility’ work.

Research Question: 

Crop diversification is a procedure to give a wider 
choice in the production of variety of crops in a 
given area so as to expand production related 
activities on various crops. It is actually a shift from 
the dominance of one crop to number of crops to 
meet ever increasing demand of cereals, pulses, 
horticultural products, oil seeds etc. The present 
study has tried to investigate whether introduction 

of different kinds of asset creation work related to 
agriculture under NREGS has helped the farmers of 
West Bengal to take any initiative to move towards 
crop diversification or not. 

Review of Relevant Literature:

Kareemulla et al. (2009), on the basis of their study in 
six villages of Anantpur district in Andhra Pradesh, 
found that only about 25 percent of the ponds that 
were taken up under NREGS were being utilized for 
irrigation. The main reason for such low utilization 
was due to the absence of provision of channeing 
water to the farm. They note, however, that the 
investment in ponds was helping in recharging 
ground water. Verma and Shah (2012) examine the 
potential of the irrigation assets constructed through 
NREGS in Bihar, Gujarat, Rajasthan and Kerala for 
the year 2009-10. Using cost benefit analysis, the 
study found that 80 percent of the assets created 
through NREGS had recovered their investment 
in the first year itself. A study undertaken by the 
Indian Institute of Science (2013) found a significant 
improvement in ground water levels and irrigation 
facilities for farmers as a consequence of NREGS in 
Andhra Pradesh, Karnataka, Madhya Pradesh and 
Rajasthan. Comparatively little evidence is available 
on the effect of the scheme on cropping patterns and 
crop yields. Walker et al. (1983) found that the kind 
of crop diversification and its consequences and 
implications were strongly conditioned by different 
regional agro-climatic and soil environments. 
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Differences in the quantity and quality of resource 
basis were largely responsible for variation in 
diversification. Gupta et al. (1985) found that 
irrigation intensity, farm net worth, price risk, and 
farm size were significant variables affecting the level 
of crop diversification. Singh et al. (1985), at micro-
level, found that the diversification was inversely 
related to the size of farm. Joshi (2005) evaluated 
that Indian agriculture was gradually diversifying 
in favour of high value food commodities, and the 
production in particular of fruits, vegetables, milk, 
meat, poultry, and fish had increased remarkably. 
His study showed that agricultural diversification 
towards high value food commodities augmented 
income, generated employment opportunities, 
empowered women farmers and conserved natural 
resources. Promoting agricultural diversification 
towards high value commodities, doing value 
addition through their processing and creating 
appropriate markets for them can be used as 
effective measures to alleviate rural poverty, 
generate rural employment and conserve natural 
resources in the niche areas. De and Chattopadhyay 
(2010) had shown that marginal and small farmers 
had played an effective role in crop diversification in 
West Bengal since 2005 and local infrastructure had 
supported this diversification. But all the studies 
were based on pre-NREGS implementation period. 
No proper investigation has been done to enquire 
whether expansion of NREGS after 2006 is helping 
the small or marginal farmers to take the initiative 
of cultivation of different types of crop mainly in the 
post rainy season. That will be investigated here in 
West Bengal. 

Crop-diversification in different districts of 
West Bengal in the post NREGS implementation 
periods:
 
Crop diversification can be regarded as a proper 
measure of multiple cropping on a specific plot 
of arable land. Enhancing crop diversification is 
primarily the decision of the farmer because crop 
diversification is the solution to several problems 
associated with agriculture including sustainability 
of farm income, agricultural employment and 
management of soil productivity and reduction in 
fluctuation and uncertainty of farm earning. But 
it is very much dependent on local infrastructure 
like ‘irrigation facility’ and ‘road connectivity’. It is 
observed that all the farmers in West Bengal cultivate 
paddy in the rainy season where little amount of 
fertilizer as well as irrigation facilities are required. 

But in the post rainy season, the farmer has to decide 
whether he will continue his production or not. If a 
large number of farmers agree to do that, then the 
crop diversification of the district would increase. 
The performance of West Bengal agricultural 
sector in terms diversification has followed an 
unsteady path and showed huge variations between 
different geographical locations across the country 
at the disaggregated level (Radhakrishna and 
Panda, 2006).These variations across the districts 
have remained a subject of concern. To propel the 
agriculture sector towards further growth and 
development, it is imperative to identify the levels of 
crop diversification after implementation of NREGS 
at the district level for making specific strategies. 
In this context, the present study will analyze the 
trends and extent of crop diversification at district 
level along with identification of determinants of 
crop diversification at the district level after gradual 
expansion of NREGS activities in all the districts.

 Eighteen districts (except the Kolkata 
Metropolitan) of West Bengal are here considered 
for investigation. NREGS was started in West Bengal 
from 2006-07. So, we have taken 2006-07 as the initial 
year and subsequently studied the progress through 
different years up to 2013-14.In this way, we track the 
chronological variation in crop diversification after 
implementation of NREGS starting from the initial 
year. We could not proceed beyond 2013-14 due to 
unavailability of data necessary for calculation of 
crop diversification index.  

 During the time of calculation of crop 
diversification index, both the cash crops and food 
crops are considered simultaneously.  Actually, 
the variation in crop diversification within food 
crops and cash crops has been discussed here. 
Measurements of diversification can be examined 
using the following variables:  (i) number of crops 
and (ii) area of land under production of certain crop. 
The extent of crop diversification at a given point of 
time can be examined by using various indices like, 
(i) Herfindahl Index (HI), (ii) Simpson’s Index (SI), 
(iii) Entropy Index (EI) and (iv) Modified Entropy 
Index (MEI). Among these indices, the HI, SI and 
the Entropy index are widely used in the literature 
during the time of calculation of crop diversification. 
All of these indices are computed on the basis of the 
proportion of gross cropped area under different 
crops cultivated in a particular geographical area. 
It should be noted that the Herfindahl index is 
the index of concentration and thus the higher the 
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value of it is an indication of specialization of crop 
activities. If the value of this index is subtracted 
from 1 we can get the index of diversification, which 
is known as Simpson Diversification Index (SID). 
Each method has some special features and some 
limitations. Considering the objective of this study 
of assessing the extent of diversity, Simpson index 
of crop diversification (SID) is calculated. It provides 
a clear dispersion of commodities in a geographical 
region and is easy to compute and interpret. The 
Simpson index of crop diversification (SID) is given 
by Equation 

where, N = Total number of crops1
Pi=Proportionate area of the ith crop in the Gross 
Cropped Area where Pi=   Here Xi the area of 

cultivation of the ith crop. During the time of 
calculation of crop diversification, both food crops 
and cash crops are considered simultaneously. 
In food crops, we consider cereals (including rice, 
wheat, other cereals), pulses (including gram, 
arhar, mung, masur),and vegetables (including 
potato, sugarcane). In cash crop, fruits, jute are 
taken. Actually, these are the major crops which are 
cultivated across the season in the state in different 
districts. The Simpson index of diversification (SID) 
ranges between 0 and 1, wherein the value closer to 
1 indicates high diversification and the value closer 
to 0, indicates no diversification. Table-3 shows 
the value of Simpson crop diversification index 
of different districts in the different post NREGS 
implementation period.

TABLE-3: the VAlue of simPson croP diVersificAtion index in chosen districts of west BenGAl in different 
time Periods (Between 2006-07 And 2013-14).

Districts/year 2006-07 2007-08 2008-09 2009-10 2010-11 2011-12 2012-13 2013-14

Burdwan .17 .23 .22 .23 .36 .31 .25 .24

Bankura .24 .25 .26 .19 .32 .29 .21 .23

PurbaMedinipur .10 .21 .19 .17 .24 .28 .20 .21

PaschimMedinipur .26 .32 .37 .42 .39 .41 .39 .38

Howrah .18 .27 .26 .33 .38 .41 .45 .49

Hoogly .41 .44 .44 .42 .41 .35 .33 32

North 24 pg 0.71 0.72 0.71 0.75 0.79 0.82 0.82 .83

South 24 pgs .19 .20 .15 .17 .16 .21 .21 .22

Nadia .47 .46 .49 .52 .48 .39 .44 .39

Murshidabad .44 .40 .42 .41 .44 .34 .34 .35

D Dinajpur .41 .40 .33 .29 .36 .35 .39 .35

Malda .33 .46 .38 .34 .40 .36 .25 .31

Jalpaiguri .51 .52 .51 .53 .52 .53 .52 .50

Darjeeling .66 .68 .67 .68 .70 .66 .66 .79

Purulia .14 .13 .12 .10 .16 .19 .20 .20

Birbhum .42 .50 .51 .77 .78 .75 .74 .76

U Dinajpur .46 .57 .56 .41 .46 .45 .45 .51

Cooch Behar .33 .40 .39 .30 .37 .30 .37 .39

Source: Calculated by the authors from the “Estimates of Area & Production of Principal Crops in West Bengal” of different years 
compiled by Evaluation Wing, Directorate of Agriculture, and Government of West Bengal.



January, 2018 │ Agricultural Situation in India │  21

Articles

 This table shows the variations in crop 
diversification under NREGS   in West Bengal 
across different time periods and there has been a 
wide district wise variation of the value of Simpson 
indices and all of them show a similar pattern for all 
the chosen years. If the value of SDI increases over 
time, it is an indication of more diversification of 
crop production. To identify the increment of crop 
diversification over time in different districts, the 
average growth rate of crop diversification index 
of all the considered districts are calculated. The 
values of it are shown in Table-4. The positive side 
of calculation of average growth rate captures the 
trend. 

TABLE 4: AVerAGe AnnuAl Growth rAte of croP 
DiVersificAtion in Different Districts DurinG the 
Period 2006-07 to 2013-14

Districts/year Average Annual Growth 
Rate( in % term)

Burdwan 6.73
Bankura 31
PurbaMedinipur 17.7
PaschimMedinipur 61.22
Howrah 60.18
Hoogly -3.6
North 24 pg 22.54
South 24 pgs 3.22
Nadia 2.77
Murshidabad -.27
D Dinajpur -.12
Malda 17.22
Jalpaiguri 2.22
Darjeeling 28.44
Purulia 25.10
Birbhum 10.99
U Dinajpur 26.71
Cooch Behar 41.51

Source: Calculated by the authors from the “Estimates of Area 
& Production of Principal Crops in West Bengal” of different 
years compiled by Evaluation Wing, Directorate of Agriculture, 
Government of West Bengal.

 It is observed from the table 4 that in majority 
of the districts except Hooghly, Murshidabad and 
Dakhin Dinajpur, crop diversification has increased 
during the post NREGS implementation period. 
High crop diversification is observed in North 24 
Parganas and Darjeeling district. But enhancement 
of crop diversification is observed in Paschim 
Medinipur District and Howrah district of West 
Bengal. Hence, we make an assumption that this 
increase in crop diversification might be a positive 
response of the farmer who may be encouraged to 
cultivate highly remunerative crops depending on 
the availability of various infrastructure related to 
agriculture.
 
 In West Bengal, a major percentage of the farming 
households are marginal farming households whose 
members remain immensely concerned about the 
marketability of their produce. Again, the ability to 
market their produce depends on the availability of 
rural infrastructure which mainly consists of rural 
connectivity. Rural connectivity works can improve 
the condition of rural infrastructure, and the farming 
households may become confident enough to go 
for the second crop production which in turn will 
increase the crop diversification.

 Pingali and Rosergrant (1995) had shown that 
the diversification out of staple food was triggered 
by rapid technological change in agricultural 
production, improved rural infrastructure and 
diversification in food demand. Here when we 
investigate the role of NREGS on crop diversification 
in different districts of West Bengal, are expect that 
expansion of NREGS in a particular district would 
mean better expansion of agricultural production 
related infrastructure. In this investigation, to get 
a more robust result, we have to consider both 
NREGS related factors and non-NREGS related 
factors simultaneously to investigate any impact on 
crop diversification. 

 The considered NREGS related factors are: (i) 
provision of irrigation facility; (ii) micro-irrigation 
work, (iii) road connectivity. All the items are 
measured in terms of total number of works 
completed in that head in the previous accounting 
year. Apart from that, the two non-NREGS related 
factors are (i) average rain fall in that year2  and (ii) 
average harvest price3  of the previous year. 

2Month wise rainfall data was collected from various issues of Statistical Abstract published by Bureau of Applied Economics and Statistics, 
Government of India. Average rainfall of the ith district in the tth year is the simple average of rainfall of that district recorded in different months.
3Average harvest prices of different principal crops cultivated in the post rainy season are calculated by taking simple average of prices of principal 
crops except rainy season crop(s) in each year of each district on the basis of constant price considering 2005 as the base year. The conversions were 
done on the basis of consumer price index of the rural labourers of West Bengal published by Ministry of labour, Government of India in different 
years.
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 Average rainfall is considered here to assess the 
impact of climate on crop diversification. It is an 
indicator of the overall agro-climatic condition of 
the state. To capture the effect of local infrastructure 
developed through NREGS on crop diversification, 
the chosen variables are   road connectivity, provision 
of irrigation facilities, and micro irrigation works. 
Understandably, better road network can induce 
diversification in favor of agricultural commodities 
and offer low marketing cost and easy and quick 
disposal of these commodities. A farmer may take 
the initiative of cultivation in the post rainy season 
if and only if local irrigation facility is properly 
developed. It is observed that major part of NREGS 
work is centered on development of minor irrigation 
and arrangement of ‘provision of irrigation facility’ 
in the locality. So, one can expect that larger number 
of NREGS work related to irrigation can encourage 
the local farmers to proceed towards cultivation 
of different types of crop in the post rainy season 
because they can expect better availability of water 
for the irrigation purpose. 

 In this study, the lagged value of the indicators 
like ‘provision of irrigation facility’, ‘micro irrigation’ 
and rural connectivity’ are taken. Actually, most of 
the NREGS work is done in the post rainy season 
which is expected to give agricultural benefit to 
at least till the next farming season. Hence the 
agricultural inputs through NREGS in the (t-1)th 

period in a particular district may influence crop 
diversification  of that district in the tth period 
because the farmer can enjoy the benefit of these
agricultural infrastructure  in the next period at the 
earliest. Likewise, farmers’ general decision of a 
particular district to go for second crop and so on in 
the tth period would depend on the average harvest 
price of principal crops of the previous period, i.e, 
(t-1)th period of that district. Only for ‘rainfall’, 
we consider the data of the tth period. Different 
combinations of these variables were tried to arrive 
at the best fit equations. The estimated values of 
the parameters provide indication towards the 
relative importance of each factor in the process of 
diversification. 
         

 Several forces influence the nature and speed 
of agricultural diversification from staple to high-
value food commodities or cash crops. Causes of 
crop diversification are broadly classified as demand 
and supply forces. The demand side forces that have 
been hypothesized to influence the agricultural 

diversification include per capita income and 
urbanization. On the supply side, this decision of 
crop diversification is largely influenced by local 
infrastructure, average rain fall and the average 
price of the harvest of that particular district in the 
previous year. In this section, we want to identify 
the key drivers of agricultural diversification mainly 
from the supply side. The model used to identify the 
determinants responsible for crop diversification 
first and then the results have been presented. For 
best model selection between Fixed Effect Model 
(FEM) and Random Effect Model (REM),Hausman 
specification test is used. The regression equation 
specification was used to find out the association 
between SID and average harvest price of the 
previous year, average rain fall of present year 
and number of NREGS work related to micro 
irrigations, provision of irrigation facility, rural 
connectivity completed in the previous year. The 
more specialized is the cropping pattern; the closer 
is the value of Simpson diversification index to zero.

The Model and its Results:
Here, both the cross sectional unit and time series 
dimensions are observed where 18 districts of West 
Bengal are treated as cross sectional units. Hence, for 
this investigation, Panel data regression is required. 
Eq.(1) indicates that SID may be influenced by total 
completed work in rural connectivity, provision 
of irrigation facilities and micro irrigation work 
through NREGS. Besides, the influence of average 
rainfall,and harvest price on the crop diversification 
can be conceptualized as follows: 

S D I i t= ƒ ( p r o i r r i f c l t y i ( t - 1 ) , m i c r o i r r i w r k s i ( t -

1),ruralconctvtyi(t-1),avgrfallit,hpricei(t-1))….Eq(1)

Where i = 1….18 and t = 1…8
Here, SIDit is the value of crop diversification index 
of the ith district in the tth period, ‘proirrifcltyi(t-1)’ 

implies total number of works completed under 
‘provision of irrigation facilities’ in the ith district 
in the (t-1)th period. Similarly, ‘microirriwrksi(t-1)’ 
and ‘ruralconnctvtyi(t-1)’ are total number of works 
completed under micro irrigation scheme and under 
‘rural connectivity scheme’ through NREGS in the ith 
district in the (t-1)th period respectively. ‘avgrnfallit’ 
is average rain fall of the ith district in the tth year and 
hpricei(t-1) is average harvest price of the ith district 
in the (t-1)th period. Here ‘provision of irrigation 
facility’, ‘micro irrigation’ and rural connectivity’ 
are considered as proxy of local rural infrastructure 
because only these three inputs are mainly done in 
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the entire reference periods through NREGS in West 
Bengal. In the panel regression, we have to adopt 
fixed effect estimation techniques because according 
to Hausman test,( X2 (5)=16.56  and that is significant 
at 1% level). the fixed- effects model is found to be 
suitable to explain the panel dataset.

Results of Fixed Effect Estimation:
TABLE 5 :dePendent VAriABle: sdi

Variable coefficient Standard error
proirrifclty .00000411 .00000847

microirriwrks .000034*** .000019
ruralconnctvty .0000126* .0000053

avgrnfall .0003219** .0001699
hprice .0000733* .0000283

Constant .50689* .04860

Number of observations = 143

R2: within = 0.36                 Wald χ2(5)* = 21.10

* implies level of significance at 1%  level, ** => 
significant at 5% level and ***=> significant at 10% 
level. 

On the basis of the results presented in Table-5, we 
can draw the following inferences: 

Discussions:
(i) ‘Provision of irrigation facility’ has no impact in 
enhancing crop diversification.
(ii) Micro irrigation work has created an    impact 
on crop diversification. But the impact is very small 
because the value of the co-efficient is very small 
(though it is statistically significant) 
(iii)Same thing also happens in ‘rural connectivity 
work. Its impact is very small so far as the value of 
the coefficient is concerned, but the estimated value 
is statistically significant. 
(iv)Average rain fall plays a significant role to 
enhance the crop diversification of West Bengal. 
(v) Average harvest price in the previous year also 
plays a significant role to encourage the farmers to 
take the initiative of enhancing crop diversification 
in West Bengal agriculture.

Conclusions:
The paper has examined the trends of crop 
diversification towards high-value crops in the 
different districts of West Bengal along with 
identification of major factors influencing crop 

diversification. The study has observed that the 
areas under high-value crops have recorded 
significant growth during the study period. The 
trends in area growth and value of SID (Simpson 
Index of Diversification) have shown that West 
Bengal agriculture is transforming from traditional 
subsistence agriculture to high-value agriculture. 
However, this transformation is not evenly 
distributed across all the districts. The extent of 
crop diversification has displayed very little SID in 
Purulia. Moderate crop diversification are observed 
in the districts like Burdwan, Bankura, Purba 
Medinipur, Paschim Medinipur, Howrah, Malda, 
Cooch Behar, South 24 pgs., Murshidabad, Nadia, 
Hoogly and high crop diversification is observed 
in Jalpaiguri, Darjeeling, Birbhum, Uttar Dinajpur, 
N 24 pgs. The results of fixed effects model proved 
that asset creation through NREGS has positive 
but small impact on crop diversification in West 
Bengal. Actually, NREGS work in West Bengal got 
a momentum after 2010-11 and the consider time 
period up to 2013-14. So, the results are showing 
little but significant impact. Besides that average 
rainfall and average harvest price of the previous 
year have significant impact on crop diversification 
at the district level

Policy Implications:

The NREGS is considered as the most powerful 
initiative ever undertaken for transformation of 
rural livelihoods. The exceptional commitment of 
the Central Government in spending huge financial 
resources on NREGS should matched by the sincere 
efforts of the different stakeholder in implementation 
only then it  could realize its potential in raising the 
productivity of agriculture particularly in backward 
regions and also to strengthen the rural infrastructure 
which finally leads to sustainable development in 
agricultural sector. Even though NREGS is already 
making a substantial impact on the lives of the 
agricultural sector in West Bengal, there are some 
problems that need to be addressed to bring out 
overall development .One of the major obstacles for 
proper implementation of NREGS is lack of trained 
manpower and also lack of people participation. 
It was also observed that the number of ongoing 
works was on the rise in successive periods. If those 
works were completed in subsequent periods, then 
the positive influence on productivity of agriculture 
could be sustained. So the productive value of 
agricultural inputs can be enhanced with proper 
monitoring and maintenance activities.
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Growth, Instability and Export Performance of Banana in India – An Economic Analysis
arChit kuMar nayak1 and nahar sinGh2

Abstract

The present investigation tries to assess the compound growth rate and instability in area, production, 
productivity in India and the export performance of Banana in the last ten years. The study also 

analyses the growth rate and instability in destination wise export of Banana from India in the past 
decade and forecast the export trends for the major importing countries for the upcoming four years 
period.  The study is based on secondary data for the period 2005-06 to 2016-17. The instability indices  
is calculated by using coefficient of variation where the linear trend projection technique was used 
to forecast the export trend. The results of the study revealed that the growth in area, production 
and productivity of banana in India has shown a positive growth whereas the instability was found 
low which indicates some stability. The export of Banana during the year 2016-17 was about 11087.71 
metric tonnes, fetching an export earning of Rs. 38852.57 lakhs. The major importers of Indian grapes 
are Nepal, UAE, Iran, Oman, Kuwait, Saudi Arab, Bahrain, Qatar and Maldives. The compound 
growth rate of export quantity was 18.53 per cent during 2007-08 to 2016-17 whereas variation in value 
of export was greater as compared to quantity and unit value of Banana export. The forecast of future 
export quantity to these top importing countries suggests that the Banana export to be concentrated 
on these countries with total percentage increase of exports by 36.11 per cent for the next four years 
period.

Key Words: Banana, Compound growth rate, Agricultural instability, Export trends, Forecasting

Introduction
India is known as fruit and vegetable basket of 
the world. It ranks second in fruits and vegetables 
production in the world after China. India’s 
contribution in the world production of fruits & 
vegetables was 13.6 % & 14% respectively during 
2013-14. (National Horticulture Database 2014). 
India is the world's largest producer of mango 
(45%), bananas (29%), papaya (37%), pomegranate, 
sapota and acid lime beside recording highest 
productivity in grapes (21.6 t/ha) in the world. 
Banana is considered one of the most important one 
both in terms of production, productivity and export 
potential in India. It is considered as the fourth 
important fruit crop in terms of economic importance 
after rice, wheat and milk. The advantage of this fruit 
is its availability round the year. Banana is reported 
to be grown in 130 countries in the world  with a 
total production of 106.84 million tonnes in 2013-14. 
However, production as well as exports and imports 
of Banana is highly concentrated in a few countries. 
India, China, Philippines, Brazil, Ecudor, alone 

1 Ph.D. Research scholar, Department of Agricultural Economics, SHUATS, Allahabad.  Email: archit.iabm@gmail.com
2Professor and Head, Department of Agricultural Economics, SHUATS, Allahabad.

produced more than 60 per cent of the total world 
Banana production. (Gowri, 2015). Banana is the 
largest produced and maximum consumed amongst 
the fruits cultivated in India and accounts for about 
33.4 percent of the total fruit production in India. India 
ranks first both in terms of area and production of 
Banana in the world contributing around 15% of the 
total global area under Banana and about 29% of the 
total world’s production.  The average productivity 
of Banana in India is 37.90 Mt/ha. compared to the 
world average of 21.20 Mt./ha.(NHB,2014). The five 
important Banana producing states in the country 
are Maharashtra, Tamil Nadu, Gujarat, Karnataka 
and Andhra Pradesh. These five states contribute 
more than 70 percent of total Banana production in 
the country. Although India produces the largest 
volume of banana, it occupies a negligible share 
in world export. India is exporting banana to 43 
countries of the world and its proportion to total 
production is much lower as banana is regarded 
one of the vital component of fruits consumption 
in domestic markets (Verma and Singh, 2004). 
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According to export numbers released by APEDA, 
India exported 65,844 tonnes of bananas in 2013-14 
against 45,573.23 tonnes in the previous financial 
year. Though exports to West Asia were high, even 
UK and France consume Indian bananas.

 The potential of horticulture in raising 
agricultural production, value added, farm income 
and employment in the country has been recognized 
long ago. The Fourth Five Year plan (1969-74) 
recognized the importance of this sector (Chand et al., 
2008) with budgetary supports. After a decade or so 
this sector was identified by the Government of India 
in the mid- 1980s as a promising emerging sector for 
agricultural diversification to enhance profitability 
through efficient land use, optimum utilization of 
natural resources and creating employment for rural 
masses (ICAR, 2005). As a result, India contributes 
10-13 per cent of the total world production of 
fruits and vegetables occupying second place in the 
world (Chadha, 2004). Hence, the horticulture sector 
plays an important role in contributing to the world 
production. Diversification of agriculture in favour 
of horticultural crops brings new opportunities 
to agrarian sector. If carried out appropriately, 
diversification can be used as a tool to augment farm 
income, generate employment, alleviate poverty and 
preserve soil and water resources (Joshi et al 2004).

 Banana cultivation and export, assume 
great importance in India.As one of the major 
horticultural crops, it is imperative to look into 
the area, production and productivity in national 
as well as in regional perspectives as it bears 
immense implications for anticipated growth in 
future. Instability is an inherent characteristic 
of agriculture everywhere. Being dependent on 
weather conditions, the area, yield and production 
of crops are liable to substantial changes from year 
to year (Vaidyanathan, 1999). Therefore, apart 
from increasing production, its stability would 
also become an important aspect of planning for 
agricultural development of the state. Hence, an 
attempt has been made in this paper to examine 
the growth, instability and export performance of 
Banana in India. The specific objectives are:
(i) To estimate the state- wise growth rates and 
instability indices of area, production and yield of 
Banana in India.
(ii) To study the growth rates and instability indices 
of destination wise exports of Banana from India.
(iii) To forecast the export quantity of Banana from 
India and to suggest suitable policy implications.

Data and Methodology

The study is based on time series data on area, 
production, productivity of Banana from India 
obtained from various published issues of NHB 
(National horticultural Board) and the website of 
Indiastat.com for a period of 2005-06 to 2016-17. The 
data on total and country- wise export of Banana 
was collected from APEDA website for the period 
of ten years (2007-08 to 2016-17). The growth rates 
of area, production and yield of Banana and export 
of Banana were computed for the respective period 
using compound growth rate (CGR) with the help of 
the following formula:

CGR(%) = (Anti log of log b-1) * 100
Where, b is the regression coefficient
 Instability analysis -In order to study the 
measure of variability in the Banana area, production, 
productivity and exports, coefficient of variation 
was used as a measure of instability. Co-efficient of 
variation has been calculated by the formula:

CV= SD/AM * 100
Where,

C.V. = coefficient of variation, SD = standard 
deviation, AM = arithmetic mean
 
 In order to forecast the exports of Banana, a linear 
trend projection method was used. This method  of 
forecasting use, regression method to estimate the 
trend equation. The linear trend equation is given 
as:
F t = a + b t
Where
F t = the trend forecast for period t
a = the y-intercept or value of F at time zero
b = the slope of the trend line
t = time period

Results and Discussions
Growth rate and Instability index for area, 
production, productivity of Banana in India

Compound growth rates for area, production, 
productivity of Banana were analyzed for the period 
of 2005-06 to 2016-17 and are presented in Table 1. 
The results revealed that both area (3.54 %) and 
production (3.77 %) exhibits positive growth, while 
productivity (0.22 %) of Banana was found to be slow 
growing. This slow growth in productivity of Banana 
may be due to poor management practices used by 
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the producers. These results are in conformity with 
the findings of Bondar (2015) and Gowri (2015) who 
observed high growth rate of Banana in India during 
2001 to 2010.  According to Table 1, the Coefficient 
of Variation of production is 12.39 per cent while the 

Coefficient of Variation of area and yield respectively 
are 13.10 and 3.35 per cent. These results reveal that 
the production instability of banana in India during 
the period 2005-06 to 2016-17, was mainly due to the 
variability in area under banana.

TABLE 1. comPound Growth RAtes for AreA, Production And Yield of BAnAnA in indiA: (2005-06 to 2016-17)

Year Area (In ' 000 Hectare) Production (In ' 000 MT) Productivity (In MT/
Hectare)

2005-06 565 18702 33
2006-07 600 20998 35
2007-08 533 17647 33.1
2008-09 709 26217 37
2009-10 770 26470 34.4
2010-11 830 29780 35.9
2011-12 796 28455 35.8
2012-13 776 26509 34.2
2013-14 803 29725 37
2014-15 822 29221 35.5
2015-16 841 29135 34.6
2016-17 858 29163 33.9

CGR (%) 3.54 3.77 0.22
CV (%) 12.39 13.10 3.35

Source: Indiastat.com

 The compound growth as well as instability 
in Area, Production and Productivity of Banana 
in major banana producing states of India for the 
period of 2005-06 to 2014-15is presented in Table 
2. The production in the states of Tamil Nadu and 
Maharashtra registered a negative growth rate in 
production and yield i.e. of – 1.13 and -1.17 per cent 
per annum respectively, during the period which 
seems mainly due to the negative growth rate in 
the yield in these states. Maharashtra and Gujarat 
recorded the highest growth rate in production of 
banana i.e., of 11.54 and 10.98 per cent per annum 
respectively. The highest growth rate in area of 
Banana was recorded in Madhya Pradesh and 

Karnataka of 6.36 and 6.27 per cent per annum 
respectively. The instability analysis in the area, 
production and yield of states reported in the table 2 
shows  that the highest instability in the production 
was recorded in the states of West Bengal (41.24 
%), Madhya Pradesh (34.33 %) followed by Gujarat 
(27.63 %) and the highest instability in the area 
was recorded in Madhya Pradesh (30.1 %) and 
Karnataka (22.20 %). This shows that the instability 
in production in Madhya Pradesh was mainly due 
to instability in the yield of Banana (18.94 %) in the 
state which was also the highest growth rate in the 
overall Banana growing states of India.

TABLE 2. comPound Growth RAtes And InstABility in AreA, Production And ProductiVity of BAnAnA in indiA 
(stAte wise) durinG 2005-06 to 2014-15

S.No State Compound Growth rate (% p. a.) CV in %
Area Production Yield Area Production Yield

1 Tamil Nadu 0.03 -1.13 -1.17 10.39 20.26 12.23
2 Maharashtra 0.14 -1.33 -1.45 5.28 10.17 10.43
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Table 3. Compound Growth Rate and Instability Index for Banana Export from India during 2005-06 to 2016-17.

Year Quantity (In MT) Value (In Lakh) Unit Value (Rs./Kg)
2005-06 14411.00 2336.1 16.21
2006-07 11475.00 1606.7 14.00
2007-08 16662.6 2607.94 15.65
2008-09 30401.5 5545.44 18.24
2009-10 54319.2 13025.47 23.98
2010-11 56304.6 10005.4 17.77
2011-12 45582.00 9155.00 20.08
2012-13 50004.00 13064.00 26.13
2013-14 36108.00 15683.00 43.43
2014-15 63,274.40 24,194.77 38.24
2015-16 93,673.10 35,613.04 38.02
2016-17 110871.9 38,852.57 35.04

CGR (%) 18.53 26.40 6.64
CV (%) 60.24 83.74 40.70

Source- APEDA

S.No State Compound Growth rate (% p. a.) CV in %
Area Production Yield Area Production Yield

3 Gujarat 3.18 5.64 2.38 10.27 27.63 7.29
4 Andhra Pradesh 2.67 10.98 5.80 10.73 23.07 13.04
5 Karnataka 6.27 6.37 0.08 22.20 21.56 9.18
6 Madhya Pradesh 6.36 11.54 5.14 30.01 34.33 18.94
7 Bihar 2.26 4.82 2.58 6.44 14.89 10.88
8 West Bengal 5.23 7.51 1.89 14.38 41.24 12.53
9 Assam 0.88 3.73 2.65 6.40 15.75 11.57

10 Odisha 1.19 3.58 2.37 8.01 14.42 7.88
Others 9.12 14.27 -2.35 26.45 39.43 39.67

Source – Author’s Calculations

Growth Rate and Instability Index for Banana 
Export from India

The growth of export quantity, value and price of 
Banana is presented in Table 3.It could be seen from 
the table that, for the overall period of twelve years 
(2005-06 to 2016-17), 18.53 per cent and 26.40 per 
cent of growth was achieved in export quantity and 
value, respectively. The growth rate of unit value 
realized from Banana export for overall period 
was 6.64 per cent. The results clearly indicate that 
the export performance of Banana is good. The 

instability indices were constructed for quantity 
and value of Banana exports and the results are 
presented in Table 3.It is evident from the Table 
3 that the Coefficient of variation for the total 
quantity and value of export for the overall period 
was 60.24 per cent and as 83.74 per cent of Banana, 
respectively. For the unit value of Banana export, 
the same was found to be low with 40.70 per cent 
during the period. The results of instability index 
clearly showed that price instability is low. Hence, 
it is expected that the export would increase without 
much variation in future.
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Figure 1. Trend Analysis of Banana Export from India during 2007-08 to 2016-17
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Direction of Banana Export from India in 2016- 17

The major export destinations of Indian Banana 
are Nepal, UAE, Iran, Oman, Kuwait, Saudi Arab, 
Bahrain, Qatar and Maldives (Figure 2).  The 
destination wise export of Banana for the year 2016-
17 is presented in Table 4. It is clear from the table that 
total Banana export in 2016-17 was about 110871.87 

tonnes with the total export value of 38,852 lakhs in 
rupees. It is also evident from the table that in terms 
of quantity, Nepal (24.72 %) was the major importer 
followed by UAE (21.98 %) and Iran (14.29 %). In 
terms of value of total Banana exported, UAE holds 
the top position (30.62 per cent of the total export 
value) followed by Iran (14.17 %) and Oman (11.89 
%).

Source- APEDA

Trend Analysis for Banana Export from India 
during the Period 2005-06 to 2016-17

The analysis revealed a rising trend of export 
quantity and value over the study period (Figure 
1). The quantity of export of Banana rose gradually 
from the year 2005-06 to 2016-17 with a slight 
dip during 2011-12and 2013-14which dropped 
from 45582 MT in 2011-12 to 36108MT in2013-14. 

However, a sharp rise was noticed during 2014-15 in 
the quantity of Banana export (Figure 1). Thereafter, 
then, the export quantity started to rise steadily. 
The coefficient of determination (R²) value was also 
obtained for the quantity and value of Banana export 
which was recorded as 0.7728 and0.8382, These 
are close to unity which indicates that the Banana 
export of India is very promising and helps to earn 
considerable foreign exchange. 
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TABLE 4. destinAtion-wise exPort of BAnAnA from indiA to six mAjor imPortinG countries in the yeAr 2016-17

S.No. Country Quantity (MT) % to total Value (Rs. In Lakhs) % to total
1 Nepal 27,406.09 24.72 2,691.16 6.93
2 United Arab 

Emirates
24,368.63 21.98 11,897.81 30.62

3 Iran 15,838.89 14.29 5,505.06 14.17
4 Oman 12,937.97 11.67 4,619.24 11.89
5 Kuwait 10,463.00 9.44 4,302.80 11.07
6 Saudi Arabia 10,280.67 9.27 5,199.46 13.38
7 Qatar 3,761.00 3.39 2,249.54 5.79
8 Bahrain 2,610.09 2.35 1,307.23 3.36
9 Maldives 1,518.51 1.37 469.15 1.21

Others 1,687.02 1.52 611.12 1.57
Total 110871.87 100 38,852.57 100

Source: APEDA

Destination- wise Growth and Instability in Export 
of Banana over a Decade

The growth and Insatiability of India’s country wise 
export of Banana for the ten year period (2007-08 
to 2016-17) were estimated and are presented in 
Table 6. The major importing countries of Banana 
viz., Nepal, UAE, Iran, Oman, Kuwait, Saudi Arab, 
Bahrain, Qatar and Maldives were taken for the 
analysis (Figure 2). The results of compound growth 
rate and instability index i.e. Coefficient of variation 
showed that during the decade(2007-08 to 2016-17), 
the export of Banana recorded an overall growth 

rate of 20.87 per cent and 31.87 per cent in quantity 
and value of export respectively. According to table 
6, Iran recorded the highest and positive growth 
rate of 93.03 per cent and 109.38 per cent in terms of 
export quantity and value of export. Oman, Kuwait, 
Saudi Arab and Nepal were having moderate 
positive growth while the growth rate of exported 
quantity and value was found low for Maldives (6.23 
per cent for quantity and 19.38 per cent for value) 
and Bahrain (9.24 per cent for quantity and 19.74 per 
cent for value). The results  clearly show that there 
is a tremendous scope in the export of Banana to 
the Middle East countries. The results of instability 

Figure 2: Destination- wise Banana Exports from India (2016-17)

Source: APEDA

Nepal 
25% 

United Arab 
Emirates 

22% Iran 
14% 

Oman 
12% 

Kuwait 
10% 

Saudi Arabia 
9% 

Qatar 
3% 

Bahrain 
2% 

Maldives 
1% 

Others 
2% 



January, 2018 │ Agricultural Situation in India │  31

Articles

Forecast of Export Quantity of Banana to Top Six 
Countries from India

The Banana export from India to top 6 importing 
countries during 2017-18 to 2020-21were estimated 
using linear regression trend projection technique 
and is presented in Table 6. It is clear from the table 
that the forecast quantity of Banana export from 
India to top 6 importing countries viz., Nepal, U.A.E, 

Iran, Oman, Kuwait and Saudi Arab was, found to be 
increasing with total percentage increase of exports 
by 36.11 per cent for the next four years period from 
2017-18 to 2020-21. Maximum growth percentage 
in exports is recorded by Iran (52.50 %) followed 
by Oman (45.72 %), Kuwait (43.31 %), and Nepal 
(37.96 %). The countries that have recorded the least 
percentage increase were U.A.E. and Saudi Arab 
with 26.05 per cent and 35.83 per cent respectively.

TABLE 6.forecAsted QuAntity of indiAn BAnAnAs to toP 6 imPortinG countries

Year Nepal U.A.E Iran Oman Kuwait Saudi Arabia Total
2017-18 23487.77 26883.58 19517.59 12,867.80 9,327.70 13,315.65 115047.86
2018-19 26459.41 29217.62 22933.09 14,828.88 10,674.35 14,905.94 128894.23
2019-20 29431.05 31551.66 26348.59 16,789.97 12,021.00 16,496.23 142740.61
2020-21 32402.69 33885.70 29764.09 18,751.05 13,367.65 18,086.52 156586.98
Total Increase 8914.92 7002.12 10246.5 5883.25 4039.95 4770.87 41539.12
% Increase 37.96 26.05 52.50 45.72 43.31 35.83 36.11

TABLE 5. Groth rAte And VAriAdility in BAnAnA exPort to mAyor imPortinG countries from indiA (2007-08 to 
2016-17 )

S.No. Country CGR (%) CV in %

Quantity Value Quantity Value
1 Nepal 18.87 31.88 62.58 83.10
2 United Arab 

Emirates
16.56 25.93 37.19 60.56

3 Iran 93.08 109.38 111.68 124.73
4 Oman 34.19 41.08 89.49 99.75
5 Kuwait 27.58 36.93 77.50 77.57
6 Saudi Arabia 18.32 29.57 44.52 68.19
7 Qatar 16.97 29.28 37.17 66.86
8 Bahrain 9.94 19.74 91.92 39.08
9 Maldives 6.23 19.38 38.05 63.34

Other countries 16.36 26.56 108.23 111.23
Total 20.87 31.01 48.25 69.45

Source: APEDA

by coefficient of Variation method showed that the 
instability index for the overall period of ten years 
(2007-08 to 2016-17) for banana exported from India 
was recorded as 49.25 per cent and 69.45 per cent for 
the quantity and value respectively. The instability 
index was found high for Iran (111.68 per cent for 
quantity and 124.73 per cent for value), Oman (89.49 
per cent for quantity and 99.75 per cent for value) 
and Kuwait (77.50 per cent for quantity and 77.75 

per cent for value) and the least instability was 
recorded for Qatar (37.17 per cent for quantity and 
66.86 per cent for value) and U.A.E (37.19 per cent 
for quantity and 60.56 per cent for value).The results 
of instability index for Banana export show that 
the countries having higher instability indices have 
also the highest growth rate in terms of exported 
quantity and value.
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Conclusion

The results of the study revealed that the growth 
in area, production and productivity of banana in 
India has shown a positive growth but the growth 
rate in productivity of banana is still very low in 
India (0.22 %). The instability in area, production 
and productivity of Banana in India was found to 
be low which indicates some stability. The state 
wise analysis of growth rate of area, production 
and productivity of Banana revealed that there is 
negative growth rate in production and yield of 
Banana in two leading producer states of Tamil 
Nadu(-1.13 % in production and -1.17 % in yield) 
and Maharashtra (-1.33 % in production and -1.45 
% in yield) while this growth in production was 
good in the states of Madhya Pradesh (11.54 %) and 
Andhra Pradesh (10.98 %). The results on growth and 
instability of Banana export revealed that Banana 
export from India registered a significant growth in 
terms of quantity exported(18.53 %) and its value 
(26.40 %). However, the variation in value of export 
(83 %) was greater as compared to quantity (60 %) 
and unit value of Banana export while instability in 
unit prices of banana (40 %) exported was low which 
indicates some stability. Among the countries, the 
Banana export to Iran, Oman and Kuwait recently 
increased with high export instability. It shows that 
there is a tremendous scope in the export of Banana 
to the Middle East countries. Growth of Banana 
export to Maldives and Bahrain is low with low 
instability. The forecast of future export quantity 
to these top importing countries suggests that the 
Banana export be concentrated on these countries 
with total percentage increase of exports by 36.11 
per cent for the next four years period. 

Recommendations 

Though India is the largest producer of Banana in 
the world, its’ contribution in Banana export is less 
than one per cent of its total production. India has a 
good potential for export of Banana and priority may 
be given to increase the production of good quality 
Banana in order to meet out the quality standard 
requirements of importing countries. Increased 
production is necessary to meet the increasing 
domestic demand on one hand and to build up a 
sustained supply for international markets to meet 
foreign exchange requirements, on the other.
         
 Since the growth rate in productivity of banana 
in India is still very low in India (0.22 %) and also 

production and productivity of Banana in leading 
producer states like Tamil Nadu and Maharashtra 
have been showing a decreasing trend over the 
years, emphasis should be given on the varieties 
with higher yield potential that are suitable for 
export purposes to increase the production and 
productivity of banana in India.  
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Economic- Feasibility of Some Important Tissue Culture Produced Plants in Himachal 
Pradesh
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Abstract

Tissue culture technology has a great scope in the present era to meet the demand for quality planting 
material.  Himachal Pradesh can play as a role model for the other hilly states due to congenial 

climatic condition for setting up of commercial tissue culture enterprises.  Relevant cost components 
were calculated for the production of lilium, gerbera and apple through tissue culture techniques. Net 
returns, benefit cost ratio (BCR), payback period, break even production (BEP) and rate of return on 
capital were also computed. The results indicated favourable economic feasibility of production of 
these plants through tissue culture. The profitability could further be enhanced through management 
practices and giving financial help to farmers for setting up the tissue culture labs.

Key words: Tissue culture, Break even output, Benefit cost ratio, Payback period, Return on investment
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Introduction
Commercial tissue culture started in India in late 
1980s.   Looking into the merit of the technique 
several companies set up their units, however, cost 
effectiveness became a critical issue and several 
small units could not sustain for long and resorted 
to closure of units. As per information available 
in DBT website, there are about 96 active tissue 
culture industries mostly involved in production 
of ornamentals, fruit crops, spices and bamboos. 
Government of India, through Department of 
Biotechnology, C.S.I.R., Universities and other 
institutes are imparting training in tissue culture to 
the educated youths to set up small viable units to 
produce quality plants as micro and small industry. 
For production of export quality flowers and fruits, 
the demand for high quality planting material is 
increasing day by day in our country. The immediate 
need is to focus on developing cost effective 
strategies for making the enterprise more lucrative.   
The climatic condition of Himachal Pradesh offers 
some inherent advantage for tissue culture industry 
like cool weather and lower incidence of disease and 
pests.
 
 The present paper relates to Himachal Pradesh 
as the relevance of tissue culture in apple farming 
and hi-tech floriculture is gaining momentum in 
the State.Due to increasing demand for  tissue 
culture raised plants in the state and in the country, 
efforts have been made by the C.S.I.R.- Institute 

of Himalayan Bioresource Technology (IHBT), 
Palampur to provide trainings to the farmers, 
women, NGO’s and Govt. officials in tissue culture. 
Institute has provided know how in raising virus- 
free apple and ornamentals and lent technical 
support in establishment of several tissue culture 
units in the State. Keeping in view the increasing 
importance of this enterprise, it was imperative to 
work out the cost and returns of this enterprise. 
These estimates, in turn, would help in motivating 
the farmers to take up production of apple and 
other floriplants through tissue culture techniques. 
The present study is confined to production of 
lilies, gerbera and apple through tissue cultured 
techniques. An attempt has been made in this 
direction with the objectives to know the different 
cost components of setting up and running a tissue 
culture lab for production of these plants and to find 
out overall economics of these tissue culture raised 
plants.

Materials and Methods

The primary data related to tissue culture produced 
plants was collected from scientists/ experts 
actively engaged in Biotechnology and Floriculture 
Divisions of CSIR- IHBT, HPKV, State Departments 
of Horticulture, etc. in a pre-tested designed 
questionnaire. The primary information was 
gathered on different aspects like inputs (chemicals, 
labour etc.), equipments, technical know-how, 
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production of economic products, etc., and relates 
to the year 2015-16 and this can be broadly grouped 
into following three categories:

Medium term Capital

For setting up any viable hi-tech tissue culture 
laboratories under reference, a huge amount of 
capital investment is depicted for the purchase 
of land, creation of infrastructures, purchase of 
machinery and equipments and other durable/
semi- durable articles required for the installation of 
project in question.

Working / Recurring Capital
In this section, information on recurring items /
inputs required for the operation of the tissue culture 
units is depicted. The recurring/ short term capital 
requirements for the units include the expenditure 
on material inputs and labour employed during the 
production process.

Management and Production
Besides the capital investment, the information 
relating to management practices and scientific 
technology has been contemplated through 
practical insight into in-vivo and in-vitro expertises. 
Wherever required, description alongwith the 
physical quantities of material inputs have been 
extensively elaborated in the text. For more clarity, 
additional explanation has been provided in various 
notes and footnotes to enable the readers intelligibly 
understand the modus operandi of the hi-tech 
projects on tissue culture under reference.  

Analytic Tools
Commensurate with the objectives and data, tabular 
technique has been employed to work out gross 
returns, total costs of production, variable costs, net 
income/net profit and returns on capital. Further, 
the break-even level of output (yield), benefit cost 
ratio, payback period and return on investment of 
hi-tech tissue culture produced plants were worked 
out as under:

1. Break even output (Y): It indicates the level of 
production at which the producer neither looses 
money nor makes profit (Reddy et. al., 2004). 
                                         F
                           Y = --------------                 
                                      P – V
Where, 
   Y= Break even output of floriplants (No.)

   F = Total fixed cost for a tissue culture unit (Rs.)
   P = Per unit price of a plant (Rs.)
  V = Perunit variable cost of a plant (Rs.)

2. Benefit cost ratio (BCR): It is the ratio of present 
worth of benefits and present worth of costs 
(Gittinger, 1972). 

                              Present worth of benefits 
               BCR = ------------------------------------
                              Present worth of costs

3. Payback period: It is length of the time required 
(years) to get back the investment of the project 
(Reddy et. al., 2004).

    Initial investment (Long term + Medium term)
 = ----------------------------------------------------------------  
                             Annual net returns

4. Return on Investment (Reddy et. al., 2004):

                               Annual Net Returns
ROI   = ---------------------------------------------------  X 100
                                 Initial investment 
                        (Long term + Medium term)

Results and Discussion
Evaluation of techno-economic viability is of 
paramount importance before taking up any 
enterprise. It is very important to know in detail 
about the major economic parameters like initial 
capital investment, expenditure on raw material 
inputs, chemicals and consumables, returns, break-
even point, benefit cost ratio, return on capital 
investment etc.
 
 Micro- propagation is an advanced and valuable 
way to produce those plants which are difficult to 
propagate by conventional/traditional methods 
(John et. al., 1997). This technique is very suitable 
to introduce new exotic plants; as single plant/
seed culture can produce a large number of plants 
for cultivation. However, this technique cannot 
be applied for the production of all type of plants 
because of its heavy initial investment vis-a-vis 
high cost of production. At present, the propagation 
of plants through tissue culture in Himachal 
Pradesh is limited to only some valuable crops 
due to cost competitiveness. Therefore, a project 
on micropropagation of lilies, gerbera and apple is 
described alongwith financial implications, starting 
from initial investment, short- term capital, gross 
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returns, net income, break-even point, benefit cost 
ratio etc.
          
 The detail of medium- term capital including 
initial investment along with short- term capital 
required for establishing a commercial tissue culture 
laboratory vis-à-vis purchasing land, equipments, 
material, inputs, and construction of building, 
etc. is given in Table 1. It may be visualized that 
an entrepreneur needs Rs. 13,85,925.00 as initial 
investment and Rs. 2,68,500.00 as short- term capital 
for the payment of wages to skilled/ unskilled 
technicians, purchase of chemical, raw material, 
manures /fertilizers, etc.

 The information relating to the financial 
overview presented in Table 2 reveals that a tissue 
culture laboratory producing around 1.25 lakh of 
lilies in a year has a potential to generate net income 
of Rs. 8,69,092.81, BCR of 2.06, payback period of 
1.90 years, break even output of 29,091.00 for lilies 
and having 52.53% as return on investment (ROI) by 
selling lilies @ Rs. 15/plant after having mortality @ 
10% of tissue culture raised lilies.  

 Similarly, the information relating to the 
financial overview presented in Table 3 reveals 
that a tissue culture laboratory producing around 

60,000 of gerbera plants in a year has a potential to 
generate net income of Rs. 6,88,372.81, BCR of 2.04, 
payback period of 2.40 years and break even output 
of 16510.00 for gerbera and having 41.60 % as return 
on investment (ROI) by selling gerbera @ Rs. 25/
plant after having mortality @ 10% of tissue culture 
raised gerbera.  

 In the same way, the information relating to the 
financial overview presented in Table 4 reveals that 
a tissue culture laboratory producing around 50,000 
of apple in a year has a potential to generate a net 
income of Rs.  883717.81, BCR of 2.28, payback period 
of 1.87 years and break even output of 11491.00 for 
apple and having 53.42 % as return on investment 
(ROI) by selling apple @ Rs. 35/plant after having 
mortality @ 10% of tissue culture raised apple.  

 In all the cases (lilies, gerbera and apple), the 
net return is positive, BCR being more than one and 
break even output of plants is less than the actual 
produced plants. These are the signs of techno- 
economic feasibility of tissue cultured produced 
plants (Gittinger, 1997). Further, there is ample 
return on investment with tissue culture growers. 
This clearly shows that tissue culture projects 
for floriculture and apple have ample economic 
potential in Himachal Pradesh. 

TABLE 1. medium And Short term CAPitAl ReQuirement for EstABlishinG CommerciAl Tissue Culture LABorAtory.
Particulars Qty/No. Value (Rs.)

A MEDIUM TERM CAPITAL
a LAND AND BUILDING
1 Cost of land 3000 sq.ft. 28,050.00
2 Construction of building (including electricity fitting) 800 sq.ft. 6,00,000.00
3 Poly house 1615 sq.ft. 

(150 sq.m.)
1,25,000.00

4 Water supply system - 31,250.00
5 Fencing wire - 25,000.00
b EQIPMENT AND MATERIALS 0.00
1 Growth chamber including cooler - 1,25,000.00
2 Culture racks - 62,500.00
3 Laminar flow hood - 62,500.00
4 Autoclave/ refrigerator 1 42,500.00
5 Balance 1 6,250.00
6 pH meter 1 4,375.00
7 Trays for culture bottles (plastic) - 6,250.00
8 Water distillation unit (stainless steel) 1 1,250.00
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Particulars Qty/No. Value (Rs.)
9 Bunsen burners 1 312.50
10 Gas cylinders 1 687.50
11 Forceps, scalpels etc. - 2,500.00
12 Transfer of technology cost including cultures - 1,25,000.00
13 Nursery pots - 62,500.00
14 Glassware (test tubes, jam bottles) - 25,000.00
15 Travelling and carriage cost - 25,000.00
16 Miscellaneous - 25,000.00

Total medium term capital requirement (a+b) 13,85,925.00
B SHORT TERM CAPITAL

1 Wages for one unskilled worker @ Rs. 5000/ month 1 60,000.00
2 Wages for one skilled worker @ Rs. 8000/ month 1 96,000
3 Electricity, LPG, lubricants etc. - 25,000.00
4 Chemicals - 31,250.00
5 Cost of manures, fertilizers, sand etc. - 12,500.00
6 Cost of trays/hicco trays (root trainers) - 12,500.00
7 Charge for stationery, literature, telephone, postage, fax etc. - 18,750.00
8 Miscellaneous - 12,500.00

Total short term capital required 2,68,500.00

TABLE 2. finanCial OVerView of Tissue Cultured LiliuM Plants

Particulars Tissue culture 
propagation

A Floriplants produced (Numbers)
Lilies 1,25,000.00

B Investment     (Rs.)
1 Long term -
2 Medium term 13,85,925.00
3 Short term 2,68,500.00

Total investment 16,54,425.00
C For production of lilies only in a year

a Variable cost    (Rs.)
1 Cost of sleeves @ Rs. 1.5/ sleeve 1,87,500.00
2 Recurring cost/ year  2,68,500.00
3 Total recurring cost 4,56,000.00
4 Interest on recurring cost @ 13 % per annum 59280
5 Total variable cost (TVC) for lilies 5,15,280.00
b Fixed Cost     (Rs.)
1 Depreciation on equipments, tools and building excluding land [a (2 

to5) + b (1 to 14)] of Table 1  @ 10 %  per annum
1,22,208.75

2 Interest on fixed cost [a (2 to 5) + b (1 to 16)] of Table 1 @ 13.25% per 
annum

1,79,918.44
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Particulars Tissue culture 
propagation

3 Rental value of land 1000
4 Total fixed cost (TFC) for lilies 

Total cost (TFC+ TVC)     (Rs.)
3,03,127.19
8,18,407.19

D Economic indicators
1 Total cost per plant (after 10% mortality) 7.274
2 Per unit variable cost of a lily plant (V)     (Rs.) 4.58
3 Gross returns for lilies by selling @ Rs. 15/ plant 16,87,500.00
4 Net returns   (Rs.) 8,69,092.81
5 Benefit cost ratio (BCR) 2.061932038
6 Payback period (years) 1.90
7 Break even output (No. of plants) 29,091.00
8 Return on investment (ROI) 52.53

TABLE 3. finanCial OVerView of Tissue Cultured GerBera Plants 
Particulars Tissue culture 

propagation
A Floriplants produced (Numbers)

Gerbera 60,000.00
B Investment        (Rs.)

1 Long term -
2 Medium term 13,85,925.00
3 Short term 2,68,500.00

Total investment 16,54,425.00
C For production of gerberaonly in a year

a Variable cost    (Rs.)
1 Cost of sleeves @ Rs. 1.5/ sleeve 90,000.00
2 Recurring cost/ year  2,68,500.00
3 Total recurring cost 3,58,500.00
4 Interest on recurring cost @ 13 % per annum 46,605.00
5 Total variable cost (TVC) for gerbera 3,58,500.00
b Fixed Cost         (Rs.)
1 Depreciation on equipments, tools and building excluding land [a (2 to 5) 

+ b (1 to 14)] of Table 1  @ 10 % / annum
1,22,208.75

2 Interest on fixed cost [a (2 to 5) + b (1 to 16)] of Table 1 @ 13.25 % per 
annum

1,79,918.44

3 Rental value of land 1000
4 Total fixed cost (TFC) for gerbera

Total cost (TFC+ TVC)     (Rs.)
3,03,127.19
6,61,627.19

D Economic indicators
1 Total cost per plant (after 10% mortality) 12.25
2 Per unit variable cost (in Rs.) of a gerbera plant (V) 6.638888889
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Particulars Tissue culture 
propagation

3 Gross returns for gerbera by selling @ Rs. 25/ plant 13,50,000.00
4 Net returns    (Rs.) 6,88,372.81
5 Benefit cost ratio (BCR) 2.04
6 Payback period (years) 2.40
7 Break even output (No. of plants) 16510.00
8 Return on Investment (ROI) 41.60

TABLE 4. finanCial OVerView of Tissue Cultured aPPle Plants

Particulars Tissue culture 
propagation

A Floriplants produced (Numbers)
Apple 50,000.00

B Investment        (Rs.)
1 Long term -
2 Medium term 13,85,925.00
3 Short term 2,68,500.00

Total investment 16,54,425.00
C For production of apple only in a year

a Variable cost    (Rs.)
1 Cost of sleeves @ Rs. 1.5/ sleeve 1,87,500.00
2 Recurring cost/ year  2,68,500.00
3 Total recurring cost 3,43,500.00
4 Interest on recurring cost @ 13 % per annum 44,655.00
5 Total variable cost (TVC) for apple 3,88,155.00
b Fixed Cost         (Rs.)
1 Depreciation on equipments, tools and building excluding land [a (2 to 5) 

+ b (1 to 14)] of Table 1  @ 10 % / annum
122208.75

2 Interest on fixed cost [a (2 to 5) + b (1 to 16)] of Table 1 @ 13.25% per 
annum

179918.43

3 Rental value of land 1000
4 Total fixed cost (TFC) for apple plants

Total cost (TFC+ TVC)     (Rs.)
303127.18
691282.18

D Economic indicators
1 Total cost per plant (after 10% mortality) 15.36
2 Per unit variable cost (in Rs.) of anapple plant (V)  8.62
3 Gross returns for apple by selling @ Rs. 35/ plant      15,75,000
4 Net returns    (Rs.) 8,83,717.81
5 Benefit cost ratio (BCR) 2.28
6 Payback period (years) 1.87
7 Break even output (No. of plants) 11491.00
8 Return on Investment (ROI) 53.42
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Conclusion
Increasing demand for good quality planting 
material can be fulfilled through the adoption of 
micro- propagation technology. Himachal Pradesh, 
due to its congenial climatic conditions, can act as a 
role model for the other hilly states because of its cost 
competitive advantages for running tissue culture 
industry.Study was done to find out certain cost 
components for the production of lilium, gerbera 
and apple through tissue culture techniques. Some 
important economic measures like:net returns, 
benefit cost ratio (BCR), payback period, break even 
production (BEP) and rate of return on investment 
were found out in favour of production of these 
plants through micro propagation. Benefit cost ratio 
was found out to be 2.00, whereas ROI was more 
than 40.00% for all the studied micro propagated 

plants. Based on these findings, it is concluded that 
tissue culture is a profitable venture.
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Application of Time Series Models for Forecasting of Paddy Prices in Nizamabad 
Market (Telangana)

M. srikala1, i.BhaVani deVi2, s.rajeswari3, G.Mohan naidu4 and s.V.Prasad5

Abstract

The present study is aimed at forecasting paddy prices from November, 2015 to April, 2016 based 
on secondary data from January 2005 to October 2015. To forecast the paddy prices, various forms 

of ARIMA (Box-Jenkins model), Artificial Neural Network (ANN) and Exponential Smoothing models 
(Single, Double and Triple) were employed to predict the future prices in Nizamabad market. In case 
of ARIMA, (0,0,1) model was selected for forecasting based on least AIC and SBC values. Among 8 best 
performing networks, ANN7 method was found best fitted model with highest R2 equal to 0.86 and 
lowest average absolute error value of 57.73 per cent with highest value of correlation coefficient (0.93).
Simple Exponential Smoothing (SES) model was the preferred model for forecasting paddy prices due 
to the minimum value of Mean Absolute Percentage Error  (MAPE) (10.4), Mean Absolute Deviation 
(MAD) (124.3) and Mean Squared Deviation (MSD) (28546.6), when compared to the other models 
ANN model was considered the most suitable model for the price forecasting of paddy in Nizamabad 
market.

Key words: ARIMA model, Paddy, Price forecasting

Introduction
Paddy is the most important and extensively grown 
cereal crop in the world. It is the staple food of 
more than 60 per cent of the world’s population. 
One-fifth of the world’s population i.e., more than a 
billion of people depend on rice cultivation for their 
livelihoods. Rice is produced in about 42 countries 
and recognized as staple food in Asia, Latin 
America, parts of Africa, Middle East and serves as 
a primary source of food for more than half of the 
world’s population. 

 The analysis of prices overtime is important 
for formulating a sound agricultural policy. 
Fluctuations in market arrivals largely contribute to 
the price instability of rice in the state. In order to 
device the appropriate ways and means for reducing 
the price fluctuations of agricultural commodities, 
there is a need to have thorough understanding of 
the price behaviour over time. In general, major 
portion of the produce reaches the market during 
peak season, the prices generally remain low which 
depress the farmer’s income to a great extent. Proper 
planning of disposing the produce by farmers alone 
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can considerably increase their income without 
incurring much additional costs.

 As the population increase over time gradually, 
it is necessary to plan to meet the requirements of 
nation. For this purpose, forecasting acts as a the key 
tool to alarm about the need of nation in advance 
(Amin et al., 2014). Price forecasts are critical to 
market participants who make production and 
marketing decisions, and to policy makers who 
administer commodity programs and asses the 
market impacts of domestic or international events 
(Sharma, 2015). Price forecasting is essential for 
policy planning and economic development and 
therefore it becomes pertinent to develop methods 
which help the policy makers to have some idea 
about the prices of commodities in the future. One 
approach is to consider causes and their effects and 
the other approach is to forecast prices without 
consideration of the causes. The time series approach 
to forecasting is one such approach which relies on 
the past pattern in a time series to forecast prices in 
the future. Therefore, the objective of this research is 
to compare the forecasting performances of different 
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time series methods or models for forecasting of 
paddy, namely ARIMA, ANN, and exponential 
smoothing.

Materials and Methods
The wholesale monthly modal prices prevailed 
in past for paddy in Nizamabad regulated market 
(Telangana) were considered for the selection of 
appropriate model for price forecast. The monthly 
modal prices from January 2005 to October 2015 
were used for model fitting and data for subsequent 
period i.e., from November 2015 to April, 2016 was 
used for validation. The details of forecasting model 
details are as follows: 

Auto Regressive Integrated Moving Average 
(ARIMA) Time Series Model

Introduced by Box and Jenkins (1976), the ARIMA 
model has been one of the most popular approaches 
for forecasting. In an ARIMA model, the estimated 
value of a variable is supposed to be a linear 
combination of the past values and the past errors. 
Generally a non seasonal time series can be modeled 
as a combination of past values and errors, which 
can be denoted as ARIMA (p,d,q) which is expressed 
in the following form

 Xt = θ0 + Φ1Xt-1 + Φ2 Xt-2 + ... + Φp Xt-p + et - 
θ1et-1 - θ2et-2 - ... - θ et-q ...                                                               
             Eq..................(1)
where Xt and et are the actual values and random 
error at time t, respectively, Φi (i = 1,2,……., p) 
and θj (j = 1,2,……, q) are model parameters, p and 
q are integers and often referred to as orders of 
autoregressive and moving average polynomials 
respectively. Random errors are assumed to be 
independently and identically distributed with 
mean zero and constant variance, σe2. Similarly, a 
seasonal model is represented by ARIMA (p, d, q) 
x (P, D, Q) model, where P = number of seasonal 
autoregressive (SAR) terms, D = number of seasonal 
differences, Q = number of seasonal moving average 
(SMA) terms. Basically this method has three phases: 
model identification, parameters estimation and 
diagnostic checking. The ARIMA model is basically 
a data oriented approach that is adopted from the 
structure of the data itself.

Artificial Neural Network (ANN) Model 

Neural networks are simulated networks with 
interconnected simple processing neurons which aim 

to mimic the function of the brain’s central nervous 
system. Mcculloch and Pitts (1943), for the first time, 
proposed the idea of the artificial neural network 
but because of the lack of computing facilities, they 
were not in much use until the back propagation 
algorithm was discovered by Rumelhart et al. in 
1986. Neural networks are good at input and output 
relationship modeling even for noisy data. The 
greatest advantage of a neural network is its ability 
to model complex non linear relationship without a 
priori assumptions of the nature of the relationship. 
The ANN model performs a nonlinear functional 
mapping from the past observations (Xt-1, Xt-2,.…
…….., Xt-p ) to the future value Xt i.e.,
  
 Xt= f (Xt-1, Xt-2,..., Xt-p,w ) + et ...     Eq ............(2) 
 where w is a vector of all parameters and f is a 
function determined by the network structure and 
connection weights. Training of the neural network is 
essential factor for the success of the neural networks 
among the several learning algorithms available in 
which back propagation has been the most popular 
and most widely implemented learning algorithm of 
all neural networks paradigms. The important task 
of the ANN modeling for a time series is to choose 
an appropriate number of hidden nodes, q, as well 
as the dimensions of the input vector p (the lagged 
observations). However, in practice, the choices of q 
and p are difficult.

Exponential Smoothing Model 
For smoothing, the common techniques discussed 
by Gardner (1985) are Single Exponential Smoothing 
(SES) and Double Exponential Smoothing (DES).

Single Exponential Smoothing (SES):
For the time series Y1, Y2........., Yt, forecast for the 
next value Yt+1 say, Ft +1, is based on the weights 
α and (1 – α) to the most recent observation Y1 
and recent forecast F1 respectively, where α is a 
smoothing constant, the form of the model is :
  Ft+1 = F1 + α (Y1 – F1) 
The choice of α has considerable impact on the 
forecast. The optimum value of α corresponding 
to minimum Mean Square Error (MSE) is then 
identified.

(ii) Double Exponential Smoothing (DES): 
  The form of the model is :
   Lt = αYt +(1 – α) (Lt–1 + bt–1) 
   bt = β(Lt – Lt–1) + (1 – β)bt–1 
   Ft+1 = Lt + bt 
  Where, Lt is level of series at time t
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               bt is slope of the series at time t 
               Yt is Actual value for period t 
               Ft+1 is Forecast value of period t 
α and β (= 0.1, 0.2,..........0.9) are the smoothing and 
trend parameters 
 The pair values of parameters, α and β, which 
gives minimum MSE are taken. 
 To assess the prediction accuracy of the models 
under study, - the following Forecast Evaluation 
methods were applied: Different criteria were used 
to make comparisons between the forecasting ability 
of the models. The first criterion is the absolute mean 
Deviation (MAD). It is a measure of average error 
for each point forecast made by the two methods.  
MAD is given by 
  MAD = (1/T)Σ|Pt-At| (3)
 The second criterion is the mean absolute 
percent error (MAPE). It is similar to AME except 
that the error is measured in percentage terms, and 
so allows comparisons in units which are different. 
The third criterion is mean square error (MSE), 
which measures the overall performance of a model. 
The formula for MSE is 
 MSE = (1/T) Σ(Pt-At)2    ………..                              (4) 
 where, 
 Pt is the predicted value for time t, At is the actual 
value at time t and T is the number of predictions.
 
 The best price forecasting technique was selected 
based on the least Mean Absolute Percentage Error 
(MAPE) value of all the price forecasting techniques 
used for predicting the future prices of paddy.

Deviations of predicted prices from the actual prices 
were calculated using the formula        

Deviation (%) = Actual value- Forecasted value  * 100  
                                        Actual value    

Results and Discussion
ARIMA model is an extrapolation method for 
forecasting and like any other such method, it 
requires only the historical time series data on the 
variables under forecasting. It is robust to handle any 
data pattern. The prices of paddy were forecasted 
market-wise in the country and presented below. 
 
 For forecasting paddy prices of Nizamabad, 
ARIMA model was estimated only after 
transforming the variable under forecasting into 
a stationary series. The stationary series is the one 
whose values vary over time only around a constant 
mean and constant variance. There are several 

ways to ascertain this. The most common method 
is to check stationarity by examining the graph or 
time plot of the data. Non- stationarity in mean is 
connected through appropriate differencing; in this 
case, difference of order 1 was sufficient to achieve 
stationarity in mean.

Identification of the Model
Identification involves the techniques to determine 
the values of p, d and q. The values are determined 
by using Autocorrelation Function (ACF) and Partial 
Autocorrelation Function (PACF) values, which are 
presented in Table 1. In fitting of Uni- variate Box-
Jenkins (UBJ) ARIMA models, the autocorrelation 
up to 16 lags was worked out. If the spikes have 
sharp tails towards zero and if the visual inspection 
of a realisation indicates that mean, variance 
and autocorrelation were not constant over time 
then the series was considered as non-stationary. 
Therefore, the new variable Xt was constructed 
by taking difference of one (i.e., d=1) to make the 
series stationary. The ACF of transformed variables 
tails away towards zero with cut off 4th and 8th 
spikes and PACF of the transformed variable tails 
of towards zero with cut off 4th and 8th spikes (Fig 
1) the different models among the different values 
of p and q were fitted. Based on p and q values 
many models were tested. Finally model (0,1,1)  
was identified as the best model to forecast prices 
in Nizamabad  market. The forecast prices obtained 
from the model with the least AIC and SBC values. 
For the selected market, the forecasted prices of 
model (0,1,1) was considered.

TABLE 1. AutocorrelAtion And PArtiAl 
AutocorrelAtion coefficients of the PAddy

  
 Price  (0,1,1)

 Lag Auto 
correlation

Partial auto 
correlation

1 .032 .032
2 -.001 -.002
3 -.063 -.063
4 -.194* -.191*
5 .077 .091
6 -.013 -.023
7 .039 .018
8 -.180* -.221*
9 -.028 .020

10 -.043 -.060



44  │ Agricultural Situation in India │ January, 2018

Articles

 Lag Auto 
correlation

Partial auto 
correlation

11 .059 -.067
12 .123 .028
13 -.014 .009
14 .040 .016
15 -.059 -.010
 16 -.034 -.052

*Significant at 5% level of significance 

Fig 1. Autocorrelation and partial autocorrelation coefficients of 
residuals of model for paddy price
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Diagnostic Checking
Akaike  Information Criterion (AIC) and Schwartz 
Bayesian Criterion (SBC) analysis was carried out to 
check the adequacy of the models. The residuals of 
ACF and PACF were obtained from the tentatively 
identified model. The adequacy of the model was 
judged by AIC and SBC values. The model (0,1,1)  
was found to be the best as this model had least AIC 
and SBC values.

TABLE 2. ArimA model for the Price of PAddy

Model AIC SBC
1,1,1 1693.8786 1702.458
1,1,0 1698.1625 1703.8821
1,0,1 1710.3401 1718.9421
1,0,0 1724.7213 1730.4563
0,1,1 1693.498 1699.2176
0,0,1 1807.2965 1813.0315
0,1,0 1715.4138 1718.2736

Forecasting Prices 
Both ex-ante and ex-post forecasting were done 
and it was compared with actual observations. The 
prices were forecasted up to April, 2016. The results 
of ex-ante and ex-post forecast prices are illustrated 
in Fig 2. It can be seen from the graph that the 
actual and forecasted prices of paddy in the selected 
market were more or less closer. According to the 
forecasts, the price of paddy would be ranging from 
Rs. 1,804 to Rs.1,847 per quintal for the months from 
November 2015 to April 2016.
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  Fig.2 . Ex-ante and ex-post forecasts of paddy prices in Nizamabad marketArtificial Neural Network (ANN)
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 The proposed ANN model was applied to 
forecast the paddy prices for Nizamabad market. 
Different numbers of neural networks were tried for 
same data sets and the best performing 8 networks 
from each data set were selected based on minimum 

average absolute error and higher R2 (Table 3) and 
used for further analysis. In case of price forecasting, 
103 data points were considered as training set and 
21 data points were considered as testing set.

TABLE 3. different neural networks Criterion for Paddy PriCe foreCast

Criteria ANN1 ANN2 ANN3 ANN4 ANN5 ANN6 ANN7 ANN8
Average AE 70.41 70.84 74.33 83.3 65.8 62.98 57.76 76.52
R Square 0.85 0.81 0.86 0.81 0.85 0.78 0.86 0.83
Correlation 0.93 0.90 0.93 0.91 0.93 0.89 0.93 0.91

 ANN7 method was found better fitted model 
with R2 equal to 0.86 and lowest average absolute 
error value of 57.73 per cent with highest value of 
correlation coefficient (0.93). 

Exponential Smoothing
Under exponential smoothing, the weights 

(W1,W2,W3) were assigned in geometric 
progression. All three techniques (Single Exponential 
Smoothing, Double Exponential Smoothing 
and Winter’s Multiplicative Method or Triple 
Exponential Smoothing) methods were considered 
for forecasting the prices of paddy for the selected 
market and results are presented in Table 4.

TABLE 4. different exPonential sMoothinG Criterion for Paddy PriCe foreCast

Criteria Single Exponential 
Smoothing 

Double Exponential 
Smoothing

Winter’s Multiplicative 
Method

MAPE 10.4 11.5 13.0
MAD 124.3 134.7 149.3
MSD 28546.6 33652.1 39093.4

Note: MAPE   - Mean Absolute Percentage Error
           MAD     - Mean Absolute Deviation
           MSD      - Mean Standard Deviation

 From Table 4, it can be inferred that the SES 
model is the preferred model for forecasting paddy 
price due to the minimum value of MAPE (10.4), 
MAD (124.3) and MSD (28546.6) when compared to 
the other models.

Comparison of Forecasted Values with Real Time 
Prices for Paddy in Selected Markets
A comparison was made between the forecasted 
values obtained through various models viz., 

ARIMA, Single Exponential Smoothing (SES) and 
ANN, with those of real time prices for paddy in 
selected market in order to find out the closeness of 
the forecasted values of different models with real 
time prices.

 The results, presented in Table 5, indicated that 
results obtained through Artificial Neural Networks 
were closer to real time prices over the other.

TABLE 5. CoMParison of foreCasted Values with real tiMe PriCes for Paddy in nizaMaBad Market

Month
Real time

prices
(Rs./qtl)

Nizamabad market
Forecasted values (Rs./qtl) Deviation (%)

ARIMA S.E.S ANN ARIMA S.E.S ANN
November, 2015 1850 1804 1792 1792 2.48                           3.13 3.13
December, 2015 1720 1812 1792 1523 -5.34 -4.18 11.45

January, 2016 1675 1821 1792 1717 -8.71 -6.98 -2.50
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Month
Real time

prices
(Rs./qtl)

Nizamabad market
Forecasted values (Rs./qtl) Deviation (%)

ARIMA S.E.S ANN ARIMA S.E.S ANN
February,  2016 1600 1830 1792 1626 -14.37 -12 -1.62

March, 2016 1600 1839 1792 1626 -14.93 -12 -1.62
April, 2016 1500 1847 1792 1435 -23.13 -19.46  4.33

Conclusion
In the present analysis, different forecasting models 
were considered to forecast paddy prices of selected 
market. When forecasts were compared with real 
time prices, it was observed that ANN model was 
relatively closer to real time prices of paddy in 
Nizamabad market.
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Background 
The mountainous state of Jammu and Kashmir 
is located mostly in the Himalayan mountains 
and shares borders with the states of Himachal 
Pradesh and Punjab. The state has warm valley 
areas as well as perennially snow-covered peaks. 
The hilly terrain of Jammu and Kashmir in the 
north is endowed with a variety of rich climate 
and topographical conditions. Thus it is famous 
for tourism, its horticultural production (especially 
apple) and off-season vegetables. In hilly areas of 
J&K, knolkhol, peas, tomato, beans, radish, etc., are 
mainly grown in various belts throughout the year 
as off season vegetables. Off season vegetables are 
the valuable cash crops of Jammu and Kashmir and 
are cultivated by the growers in their crop field as 
well as in polyhouses. Raising of vegetable nursery 
in polyhouses is very popular in J&K. Generally in 
Kashmir region, in polyhouses only seedlings are 
raised and by planting the seedling in the field, the 
yield is taken in advance than the normal method 
of direct sowing. As there is huge demand for off-
season vegetables, farmers get more price out of 
their produce. Keeping in view the importance of 
off season vegetables grown in J&K, the Ministry 
of Agriculture and Farmers Welfare entrusted this 
study to Agro Economic Research Centre, H.P. 
University, Shimla. 

Objectives 

The main objectives of the study are as under: 

To analyse the trends in area and production of 
vegetables in the State; 

To examine the costs and returns in various 
vegetables grown by farmers in the State; 

To assess the marketing costs, margins and price 
spread in various vegetables in different markets; 

Agro-Economic Research

Economic Analysis of Cost and Return of Off-Season Vegetables with Focus on Poly 
House Effect in Jammu & Kashmir*

Meenakshi  and n.k. sharMa

* Agro-Economic Research Centre, Himachal Pradesh University, Shimla.

To study the various problems faced by vegetable 
growers in production and marketing of vegetables 
in the State. 

In addition to the above objectives, the following 
objectives are specific to off season vegetables in 
polyhouses.  

To study the costs and returns of off season 
vegetables in polyhouses; 

To study the marketing system of polyhouse 
vegetable crops; 

To study the problems faced by polyhouse farmers 
in the State. 

To conduct the study on off season vegetables in 
the state of Jammu and Kashmir five vegetables 
viz. tomato, capsicum, Knolkhol, cabbage and 
cauliflower were selected for cultivation outside 
polyhouse. A purposive cum multistage stratified 
random sampling technique was used in the 
selection of the districts, blocks, villages and finally 
the vegetable growers. Thus the total sample of 
selected vegetable growers was 120 for the detailed 
study of off season vegetables outside polyhouse. 
For studying the costs, and returns of off season 
vegetables inside polyhouse, the information/data 
is taken from the study “An Economic Analysis 
of Protected Cultivation Under MIDH in J&K” 
(having a sample of 100 polyhouses) assigned by the 
Ministry of Agriculture and farmers welfare, GOI to 
this centre for the same period. 

Main Findings 
 
The total area under various vegetables grown 
in the State during the year 2014-15 was 21140 
hectares. There were many vegetables i.e. sag, onion, 
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carrot, garlic turnip, spinach, methi, coriander, leek 
etc. grown in Kashmir region which all together 
constitute 65.32 percent share in total area under 
vegetables. Among main vegetables grown there, 
highest area was under Knolkhol (13.59%) followed 
by tomato (8.70%), cauliflower (4.43%), cabbage 
(3.94%) and capsicum (1.01%). The total production 
of various vegetables in the State during the year 
2014-15 was 505795 MT. The largest production was 
of knolkhol (14.57%) followed by tomato (9.94%), 
cauliflower (4.74%), cabbage (4.25%) and capsicum 
(4%). 

 The total cost (cost C) of cultivation of tomato, 
cabbage, cauliflower, capsicum and knolkhol (off 
season vegetables grown outside polyhouse) were 
Rs.93167, Rs.88974, Rs.95350, Rs.79191and Rs 89407 
per hectare in all the sampled farms. The material 
cost was the most important component of the total 
cost C in all the vegetables followed by the labour 
cost (family & hired) and rental value of owned 
land. The net return over cost C realized from 
the cultivation of tomato, cabbage, cauliflower, 
capsicum and knokhol were Rs.402666, Rs.293601, 
Rs.420579, Rs.459809 and Rs.430593 per hectare 
respectively in all the sampled farms under study. 
The input-output ratio of capsicum production was 
also highest (1:6.80) followed by Knolkhol (1:5.82) 
among all the vegetables in all the sampled farms 
under study. In the case of tomato, cabbage and 
cauliflower, input-output ratio was 1:5.32, 1:4.30 and 
1:5.41 respectively on all the sampled farms. After 
capsicum and Knolkhol, cauliflower cultivation was 
most profitable followed by tomato and cabbage. 

 In all the sampled farmers, there was no 
tendency of retaining vegetables for seed and kind 
wages or gifts and more than 85 percent of the 
total produce, except cabbage (77.78%), was sold in 
markets after home consumption and losses. Out of 
total marketed produce, 76 to 81 percent was sold in 
local markets, where no middlemen were involved 
in selling or buying the vegetables and hence the 
sampled farmers received handsome price for their 
produce. Only about 20 percent of the total marketed 
produce was sold in Jammu market, but this was the 
only market of sampled farmers for which the price 
spread could be studied. 
 
 The cost of marketing borne by vegetable 
growers for selling their produce in Jammu 
market worked out to be Rs.368, Rs.332, Rs. 360, 
Rs.349 and Rs.353 per quintal for tomato, cabbage, 

cauliflower, capsicum and knolkhol respectively. 
Transportation cost was the main component of 
total marketing cost borne by the producer in all the 
vegetables as this market is far away. The second 
important component of marketing cost was the 
cost of commission and market fee. The share of 
marketing costs in consumer’s rupee was maximum 
in case of cabbage (14.08%) and minimum in case 
of capsicum (10.45%). The share of producer in 
consumer’s rupee was 65.89, 65.83, 63.65, 63.61 and 
61.22 percent in capsicum, knolkhol, cauliflower, 
cabbage and tomato respectively. The mashakhor’s 
margins ranged between 0.83 percent in tomato to 
0.99 percent each in capsicum and knolkhol. The 
retailer’s margin was highest in tomato (9.47%) and 
lowest in cabbage (7.97%). 

 The various problems faced by the vegetable 
growers (growing vegetables outside polyhouse) 
were lack of transportation facilities, shortage of 
packing material and lack of storage facilities. The 
prices of produce depend mainly on the market 
conditions, and if the growers do not have proper 
information regarding market, then they cannot 
take the advantage of high prices. The farmers were 
facing the problems of getting late information, 
information available for few markets, inadequate 
information and misleading information. In most 
of the cases, commission agents quote lower prices 
than the actual one. 

 As far as the cultivation of off season vegetables 
inside polyhouse is concerned, the sampled farmers 
of the selected areas of J&K raise only nursery 
inside polyhouses and grow vegetables outside 
polyhouse which reached the markets earlier 
making the cultivation of off season vegetables more 
beneficial outside polyhouse. But the farmers have 
many problems related to polyhouse construction 
and inputs availability. Sixty four percent farmers 
complained about the clearance procedure of subsidy 
and thirty percent about the long wait for sanctioning 
of loan. Sixty percent farmers stated the problems 
in obtaining information about the time and cost 
schedule etc. of polyhouse construction. Forty four 
percent farmers were not happy with design of the 
poly house. Fifty six percent complained about use 
of inferior material in construction. Seventy percent 
complained the problem of higher prices of inputs 
required for raising of seedling in a polyhouse. 
About fifty six percent reported unavailability of 
inputs and 74 percent told that the inputs were of 
low quality. 



January, 2018 │ Agricultural Situation in India │  49

Agro-Economic rEsEArch

Policy Implications 
It is clear from the above that growing off season 
vegetables has increased the income of the growers. 
However, the profitability of these crops still can be 
improved by taking the following steps. 

 Establishment of vegetable processing units in 
producing areas can improve the profitability by 
reducing the losses in picking, grading and packing 
etc., as the well established market at Jammu is very 
far away. . 

 Keeping in view the perishable nature of 
vegetables and variations in market prices, adequate 
storage facilities should be developed. 

 Arrangements should be made to provide latest 
information regarding prices and arrivals of the 

vegetables in Jammu market. 
The emphasis should be given to develop 
infrastructure by improving packing and 
transportation facilities. 

 The poly house growers should be provided 
quality seeds at the reasonable rates so that the 
productivity of off season vegetables can be increased 
by using the seedling raised in polyhouses. In order 
to encourage polyhouse growers to cultivate off 
season vegetables inside polyhouse, they should be 
given proper training related to cultural practices 
i.e. raising nursery and crops, intensity of irrigation, 
the most appropriate sowing and harvesting time. 

 Farmers should be encouraged to establish high 
tech polyhouses as such polyhouses can produce 
good quality saplings before their expected time. 
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During the month of November, 2017 the  Wholesale 
Price Index  (Base 2011-12=100) of  pulses decreased 
by 3.52%, cereals decreased by 0.14% & foodgrains 

decreased by 0.98% respectively  over the previous 
month.

all india index  nuMBer of wholesale PriCes
(Base: 2011-2012=100)

Commodity
 

Weight 
(%)

WPI for the 
Month of 

September  
2017

WPI for the 
Month of 

August 2017

WPI 
 A year ago

Percentage change during

A month A year

1 2 3 4 5 6 7

Paddy 1.43 149.2 149.6 145.1 0.54 2.83

Wheat 1.028 139.4 138.0 140.8 1.01 -0.99

Jowar 0.067 118.5 122.9 121.9 -3.58 -2.79

Bajra 0.086 130.2 132.9 148.1 -2.03 -12.09

Maize 0.189 119.1 123.7 138.6 -3.72 -14.07

Barley 0.014 140.4 141.2 153.6 -0.57 -8.59

Ragi 0.007 217.3 233.7 178.1 -7.02 22.01

Cereals 2.824 142.4 142.6 142.7 -0.14 -0.21

Pulses 0.639 138.4 145.2 210.6 -3.52 -34.28

Foodgrains 3.465 141.7 143.1 155.2 -0.98 -8.70

Source Office of the Economic Adviser, M/O Commerce and Industry.

The following Table indicates the State wise trend of Wholesale Prices of Cereals during the month of 
October, 2017.

Commodity Main Trend Rising Falling Mixed Steady
Rice Mixed West Bengal Gujarat A.P. ASSAM

Karnataka Jharkhand
Kerala

Wheat Falling Karnataka Punjab Jharkhand
Rajasthan M.P.
Gujarat U.P.

West Bengal
Jowar Falling A.P. Gujarat

Maharashtra Karnataka Tamilnadu
Rajasthan

Delhi
Bajra Falling Maharashtra A.P.

U.P. Rajasthan

COMMODITY REVIEWS

Foodgrains
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Procurement of Rice 

The total procurement of Rice in the current 
marketing season i.e 2017-2018, up to 29.11.2017 

Commodity Main Trend Rising Falling Mixed Steady
Gujarat Delhi

Karnataka
Maize Rising Haryana Gujarat Karnataka

M.P.
Rajasthan Punjab

U.P.

stood at 17.49 million tonnes, as against 16.24 million 
tonnes of rice procured, during the corresponding 
period of last year. The details are given in the 
following table :

ProCureMent of riCe

           (In Thousand Tonnes)

State

Marketing Season
2017-18

(upto 29.11.2017)

Corresponding
Period of last Year

2016-17

Marketing Year
(October-September)

2016-17 2015-16

Pr
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%age to 
Total
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ur
em
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t

%age to 
Total
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oc

ur
em
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t

%age to 
Total
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em

en
t

%age to 
Total

1 2 3 4 5 6 7 8 9
Andhra 
Pradesh 156 0.89 0 0.00 3725 9.78 4326 12.65

Chhatisgarh 13 0.07 0 0.00 4022 10.56 3442 10.06

Haryana 3966 22.67 3439 25.54 3583 9.40 2861 8.36

Maharashtra 31 0.18 0 0.00 309 0.82 230 0.67

Punjab 11718 66.97 9844 73.10 11052 29.00 9350 27.33

Tamil Nadu 0 0.00 7 0.05 144 0.38 1191 3.48

Uttar Pradesh 489 2.79 48 0.36 2354 6.18 2910 8.50

Uttarakhand 28 0.16 33 0.25 706 1.85 598 1.75

Others 1096 6.26 95 0.70 12210 32.04 9301 27.19

Total 17497 100.00 13466 100.00 38105 100.00 34209 100.00
Source: Department of Food & Public Distribution.

Procurement of Wheat
The total procurement of wheat in the current 
marketing season i.e 2017-2018 up to 31st August, 

2017 is 30.83 million tonnes against a total of 22.96 
million tonnes of wheat procured during last year. 
The details are given in the following  table :
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ProCureMent of wheat

State

Marketing Season
2017-18                          

(upto 31.08.2017)

Corresponding 
Period of last Year

2016-17

Marketing Year     (April-March)

2016-17 2015-16
Pr
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1 2 3 4 5 6 7 8 9

Haryana 7432 24.11 6752 29.41 6722 29.32 6778 24.13
Madhya 
Pradesh 6725 21.82 3992 17.39 3990 17.40 7309 26.02

Punjab 11706 37.98 10649 46.38 10645 46.42 10344 36.83

Rajasthan 1245 4.04 762 3.32 762 3.32 1300 4.63

Uttar Pradesh 3699 12.00 797 3.47 802 3.50 2267 8.07

Others 18 0.06 10 0.04 9 0.04 90 0.32

Total 30825 100.00 22962 100.00 22930 100.00 28088 100.00

Uttarakhand 28 0.16 33 0.25 706 1.85 598 1.75

Others 1096 6.26 95 0.70 12210 32.04 9301 27.19

Total 17497 100.00 13466 100.00 38105 100.00 34209 100.00
Source: Department of Food & Public Distribution.



January, 2018 │ Agricultural Situation in India │  53

Commodity Reviews

Oil Seeds: 
The Wholesale Price Index (WPI) of nine major 
oilseeds as a group stood at 127.1 in November, 
2017 showing a decrease of 0.8% and 0.7% over the 
previous month and year respectively. The WPI of 
copra (coconut) increased by 3.0%, cotton seed by 
1.8% gingelly seed by 1.6%, rape & mustard seed by 
1.0% sunflower by 0.1%,   and niger seed by 0.2% over 
the previous month. WPI of soyabean decreased by 
3.0%, safflower (kardi seed) by 1.2% and groundnut 
seed by 0.2% over the previous month.  

Manufacture of Vegetable and Animal Oils and 
Fats: 
The WPI of manufacture of vegetable and animal 
oils and fats as a group stood at 110.1 in November, 
2017 showing an increase of 1.7% and 1.9% over the 
previous month and year respectively. The WPI of 
copra oil increased by 4.9%, mustard oil by 0.8%, 
sunflower oil by 0.8% rapeseed oil by 0.3% and 
soyabean oil by 0.1% over the previous month. The 
WPI of groundnut oil decreased by 0.9% and cotton 
seed oil by 0.6% over the previous month. 

Fruits & Vegetable: 
The WPI of fruits & vegetable as a group stood at 
188.8 in November, 2017 showing an increase of 
6.6% and 35% over the previous month and year 
respectively.

Potato: 
The WPI of Potato stood at 119.6 in November, 2017 
showing no change over the previous month and a 
decrease of 40.7% over the previous year. 

Onion: 
The WPI of onion stood at 335.5 in November, 2017 
showing an increase of 41.7% and 178.2% over the 
previous month and year respectively.

Condiments & Spices: 
The WPI of condiments & spices (group) stood at 
261.3 in November, 2017 showing an increase of 
1.0% over the previous month and a decrease of 
10.3% over the year. The WPI OF CHILLIES (DRY) 
INCREASED BY 4.6% OVER THE PREVIOUS 
Month. The WPI of black pepper decreased by 2.0% 
and turmeric by 0.5% over the previous month.

Raw Cotton: 
The WPI of raw cotton stood at 101.7 in November, 
2017 showing an increase of 0.9% over the previous 
month and a decrease of 0.4% over the year. 

Raw Jute: 
The WPI of raw jute stood at 152.4 in November, 
2017 showing a decrease of 3.5% and 22.5% over the 
previous month and year respectively.

Commercial Crops
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 wholesale PriCe index of CoMMerCial CroPs
 ( Base Year : 2011-12=100)

Commodity Latest Month Year % Variation Over

Nov, 2017 Oct, 2017 Nov, 2016 Month Year

Oil Seeds 127.1 128.1 128.0 -0.8 -0.7

Groundnut Seed 117.0 117.2 126.4 -0.2 -7.4

Rape & Mustard Seed 135.6 134.2 153.5 1.0 -11.7

Cotton Seed 141.4 138.9 154.0 1.8 -8.2

Copra (Coconut) 195.4 189.8 110.0 3.0 77.6

Gingelly Seed (Sesamum) 120.4 118.5 118.8 1.6 1.3

Niger Seed 205.5 205.9 207.6 -0.2 -1.0

Safflower (Kardi Seed) 135.6 137.2 112.3 -1.2 20.7

Sunflower 99.2 99.1 110.1 0.1 -9.9

Soyabean 122.2 126.0 126.2 -3.0 -3.2

      
Manufacture of Veg and 
Animal Oils & Fats 110.1 108.3 108.0 1.7 1.9

Mustard Oil 119.4 118.5 128.7 0.8 -7.2

Soyabean Oil 105.6 105.5 106.7 0.1 -1.0

Sunflower Oil 102.8 102.0 105.1 0.8 -2.2

Groundnut Oil 104.6 105.5 114.8 -0.9 -8.9

Rapeseed Oil 111.6 111.3 119.8 0.3 -6.8

Copra Oil 171.3 163.3 128.2 4.9 33.6

Cotton Seed Oil 100.0 100.6 101.8 -0.6 -1.8

      

Fruits & Vegetables 188.8 177.1 139.9 6.6 35.0

Potato 119.6 119.6 201.8 0.0 -40.7

Onion 335.5 236.8 120.6 41.7 178.2

      

Condiments & Spices 126.3 125.1 140.8 1.0 -10.3

Black Pepper 150.9 154.0 182.8 -2.0 -17.5

Chillies(Dry) 114.0 109.0 136.3 4.6 -16.4

Turmeric 128.7 129.3 116.4 -0.5 10.6

      

Raw Cotton 101.7 100.8 102.1 0.9 -0.4

Raw Jute 152.4 158.0 196.7 -3.5 -22.5
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Statistical Tables 
Wages

1 daily aGriCultural waGes in soMe states (CateGory-wise)
(In Rs.)

State District Centre
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Andhra Pradesh
Krishna Ghantasala Sep, 17 8 300 175 500 NA 250 NA NA NA NA

Guntur Tadikonda Sep, 17 8 292 263 325 NA 275 NA NA NA NA

Telangana Ranga Reddy Arutala Oct, 17 8 600 250 400 NA NA NA 500 500 NA

Karnataka
Bangalore Harisandra Sep, 17 8 360 340 400 350 400 300 600 450 NA

Tumkur Gidlahali Sep,17 8 250 200 250 200 250 NA 300 280 NA

Maharashtra
Nagpur Mauda Sep, 14 8 100 80 NA NA NA NA NA NA NA

Ahmednagar Akole Sep, 14 8 NR NR NR NR NR NR NR NR NR

Jharkhand Ranchi Gaitalsood June, 17 8 229 229 229 229 229 229 317 317 NA

1.1 daily aGriCultural waGes in soMe states (oPeration-wise)
(In  Rs.)

State District Centre Month 
& Year
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Assam Barpeta Laharapara Dec, 16
M 8 250 250 250 250 250 200 350 250 350

W 8 NA NA 200 200 200 NA NA NA NA

Bihar

Muzaffarpur Bhalui Rasul Nov,16
M 8 300 300 300 300 300 300 400 400 NA

W 8 NA NA NA NA NA NA NA NA NA

Shekhpura Kutaut Nov,16
M 8 NA NA 300 250 NA NA 500 500 NA

W 8 NA NA NA NA NA NA NA NA NA

Chhattisgarh Dhamtari Sihava Oct, 17
M 8 NA NA NA 170 200 175 300 200 200

W 8 NA NA NA 160 180 150 NA 100 NA

Gujarat*

Rajkot Rajkot Oct,17
M 8 248 254 235 223 203 197 488 475 463

W 8 NA 200 229 216 197 178 NA NA NA

Dahod Dahod Oct,17
M 8 293 293 164 164 164 NA 371 321 286

W 8 NA 250 164 164 164 NA NA NA NA
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State District Centre Month 
& Year
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Haryana Panipat Ugarakheri Oct, 17
M 8 400 400 NA NA 400 NA 550 400 NA

W 8 NA 300 NA NA 300 NA NA NA NA

Himachal 
Pradesh Mandi Mandi June,16

M 8 NA 182 182 182 182 182 300 300 NA

W 8 NA 182 182 182 182 182 NA NA NA

Kerala

Kozhikode Koduvally April, 17
M 4-8 945 NA NA 785 735 NA 885 NA NA

W 4-8 NA NA 585 585 585 NA NA NA NA

Palakkad Elappally April, 17
M 4-8 NA 500 NA 500 500 NA 600 NA NA

W 4-8 NA NA 300 300 300 NA NA NA NA

Madhya
Pradesh

Hoshangabad Sangarkhera Oct,17
M 8 NA NA NA NA NA NA NA NA NA

W 8 NA NA NA NA NA NA NA NA NA

Satna Kotar Oct,17
M 8 200 200 200 200 200 200 300 300 300

W 8 NA 200 200 200 200 200 NA NA NA

Shyopurkala Vijaypur Oct,17
M 8 NA 300 300 300 NA 300 300 300 NA

8 NA 300 300 300 NA 300 NA NA NA

1.1 daily aGriCultural waGes in soMe states (oPeration-wise)-Contd.

Odisha

Bhadrak Chandbali Aug,17
M 8 300 300 300 350 310 200 450 400 350

W 8 NA 250 250 250 260 200 NA NA NA

Ganjam Aska Aug, 17
M 8 300 250 250 300 300 250 500 350 300

W 8 NA 200 200 250 220 200 NA NA NA

Punjab Ludhiyana Pakhowal Aug, 17
M 8 480 480 NA NA 400 NA 480 480 NA

W 8 NA NA NA NA NA NA NA NA NA

Rajasthan

Barmer Kuseep Sep, 17
M 8 NA NA 400 400 NA 500 700 500 NA

W 8 NA NA NA NA NA 300 NA 300 NA

Jalore Sarnau Sep, 17
M 8 NA NA 400 NA NA NA 350 300 NA

W 8 NA NA 400 NA NA NA NA 300 NA

Tamil Nadu*

Thanjavur Pulvarnatham July, 17
M 8 NA 351 NA 343 380 NA 475 390 350

W 8 NA NA 137 126 135 NA NA NA NA

Tirunelveli Malayakulam July, 17
M 8 NA NA NA NA 325 NA NA NA NA

W 8 NA NA 150 158 NA NA NA NA
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Tripura State Average June, 16
M 8 290 255 267 270 268 290 307 283 283

W 8 NA 203 198 199 203 220 NA NA NA

Uttar 
Pradesh*

Meerut Ganeshpur Sep, 17
M 8 300 283 262 250 262 NA 450 NA NA

W 8 NA 266 225 200 225 NA NA NA NA

Aurraiya Aurraiya Sep,17
M 8 170 175 185 307 171 NA 500 NA NA

W 8 NA NA 185 307 171 NA NA NA NA

Chandauli Chandauli Sep,17
M 8 200 200 NA NA 200 NA 400 NA NA

W 8 NA 200 200 NA 200 NA NA NA NA

 M - Man 
 W - Woman
 NA - Not Available
 NR – Not Reported
  * States reported district average daily wages 

1.1 aVeraGe daily aGriCultureal waGes in soMe states (oPeration-wise)

State District Centre Month 
& Year
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PriCes

2. Month end wholesale PriCes of Certain aGriCultural CoMModities and aniMal husBandry ProduCts at 
seleCted Centres in india 

Commodity Variety Unit State Centre Nov-17 Oct-17 Nov-16

Wheat PBW 343 Quintal Punjab Amritsar 1750 1700 1800

Wheat Dara Quintal Uttar Pradesh Chandausi 1650 1640 2050

Wheat Lokvan Quintal Madhya Pradesh Bhopal 1650 1650 2000

Jowar - Quintal Maharashtra Mumbai 2200 2300 2350

Gram No III Quintal Madhya Pradesh Sehore 4250 4400 8201

Maize Yellow Quintal Uttar Pradesh Kanpur 1320 1335 NA

Gram Split - Quintal Bihar Patna 7130 7150 8550

Gram Split - Quintal Maharashtra Mumbai 6300 7300 11900

Arhar Split - Quintal Bihar Patna 7400 7800 11000

Arhar Split - Quintal Maharashtra Mumbai 5500 5950 8750

Arhar Split - Quintal NCT of Delhi Delhi 5250 5475 9775

Arhar Split Sort II Quintal Tamil Nadu Chennai 5500 5600 11200

Gur - Quintal Maharashtra Mumbai 4500 4050 4000

Gur Sort II Quintal Tamil Nadu Coimbatore 5400 5400 4600

Gur Balti Quintal Uttar Pradesh Hapur 3000 3400 2450

Mustard Seed Black (S) Quintal Uttar Pradesh Kanpur 3625 3650 4300

Mustard Seed Black Quintal West Bengal Raniganj 4000 4000 4500

Mustard Seed - Quintal West Bengal Kolkata 4100 4100 5050

Linseed Bada Dana Quintal Uttar Pradesh Kanpur 4500 4500 6120

Linseed Small Quintal Uttar Pradesh Varanasi 4350 4350 4680

Cotton Seed Mixed Quintal Tamil Nadu Virudhunagar 2200 2200 2300

Cotton Seed MCU 5 Quintal Tamil Nadu Coimbatore 2580 2580 2500

Castor Seed - Quintal Telangana Hyderabad 3850 3700 3500

Sesamum 
Seed White Quintal Uttar Pradesh Varanasi 6150 6200 8470

Copra FAQ Quintal Kerala Alleppey 12800 11550 6700

Groundnut Pods Quintal Tamil Nadu Coimbatore 5200 5200 5500

Groundnut - Quintal Maharashtra Mumbai 5600 5200 6400

Mustard Oil - 15 Kg. Uttar Pradesh Kanpur 1325 1335 1480

Mustard Oil Ordinary 15 Kg. West Bengal Kolkata 1460 1425 1560

Groundnut Oil - 15 Kg. Maharashtra Mumbai 1350 1320 1500

Groundnut Oil Ordinary 15 Kg. Tamil Nadu Chennai 1720 1760 1935
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Commodity Variety Unit State Centre Nov-17 Oct-17 Nov-16

Linseed Oil - 15 Kg. Uttar Pradesh Kanpur 1425 1430 1545

Castor Oil - 15 Kg. Telangana Hyderabad 1335 1335 1155

Sesamum Oil - 15 Kg. NCT of Delhi Delhi 1565 1560 1500

Sesamum Oil Ordinary 15 Kg. Tamil Nadu Chennai 2100 2430 2250

Coconut Oil - 15 Kg. Kerala Cochin 2730 2475 1515

Mustard Cake - Quintal Uttar Pradesh Kanpur 1825 1825 2300

Groundnut 
Cake - Quintal Telangana Hyderabad 2750 2571 3429

Cotton/Kapas NH 44 Quintal Andhra Pradesh Nandyal 4300 4200 4800

Cotton/Kapas LRA Quintal Tamil Nadu Virudhunagar 4300 4200 4000

Jute Raw TD 5 Quintal West Bengal Kolkata 3500 3540 3850

Jute Raw W 5 Quintal West Bengal Kolkata 3550 3590 3850

Oranges - 100 No NCT of Delhi Delhi 708 NA 625

Oranges Big 100 No Tamil Nadu Chennai NA NA 450

Banana - 100 No. NCT of Delhi Delhi 550 450 350

Banana Medium 100 No. Tamil Nadu Kodaikkanal 670 670 501

Cashewnuts Raw Quintal Maharashtra Mumbai 85000 100000 80000

Almonds - Quintal Maharashtra Mumbai 77500 85000 70000

Walnuts - Quintal Maharashtra Mumbai 80000 100000 70000

Kishmish - Quintal Maharashtra Mumbai 12500 12000 11000

Peas Green - Quintal Maharashtra Mumbai 2700 3500 3500

Tomato Ripe Quintal Uttar Pradesh Kanpur 3400 2500 1170

Ladyfinger - Quintal Tamil Nadu Chennai 1400 1900 550

Cauliflower - 100 No. Tamil Nadu Chennai 3000 3000 1500

Potato Red Quintal Bihar Patna 700 900 1250

Potato Desi Quintal West Bengal Kolkata 630 670 1200

Potato Sort I Quintal Tamil Nadu Mettuppalayam 2140 2120 2370

Onion Pole Quintal Maharashtra Nashik 3000 2300 500

Turmeric Nadan Quintal Kerala Cochin 14500 14500 15500

Turmeric Salam Quintal Tamil Nadu Chennai 11200 12000 8400

Chillies - Quintal Bihar Patna 11500 11500 9500

Black Pepper Nadan Quintal Kerala Kozhikode 38000 39000 64000

Ginger Dry Quintal Kerala Cochin 13000 14000 15000
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Commodity Variety Unit State Centre Nov-17 Oct-17 Nov-16

Cardamom Major Quintal NCT of Delhi Delhi 118800 118500 130500

Cardamom Small Quintal West Bengal Kolkata 105000 95000 150000

Milk Buffalo 100 Liters West Bengal Kolkata 5200 5200 3800

Ghee Deshi Deshi No 1 Quintal NCT of Delhi Delhi 70035 70035 34017

Ghee Deshi - Quintal Maharashtra Mumbai 46000 46000 46000

Ghee Deshi Desi Quintal Uttar Pradesh Kanpur 39500 39500 36400

Fish Rohu Quintal NCT of Delhi Delhi 12000 13500 12000

Fish Pomphrets Quintal Tamil Nadu Chennai 34000 32500 34500

Eggs Madras 1000 No. West Bengal Kolkata 5400 4420 3900

Tea - Quintal Bihar Patna 21300 21300 21200

Tea Atti Kunna Quintal Tamil Nadu Coimbatore 38000 37000 34000

Coffee Plant-A Quintal Tamil Nadu Coimbatore 23000 24300 26500

Coffee Rubusta Quintal Tamil Nadu Coimbatore 13000 14500 16000

Tobacco Kampila Quintal Uttar Pradesh Farukhabad 3600 3300 4600

Tobacco Raisa Quintal Uttar Pradesh Farukhabad 2350 2300 3500

Tobacco Bidi 
Tobacco Quintal West Bengal Kolkata 13200 13300 13000

Rubber - Quintal Kerala Kottayam 11500 11500 11500

Arecanut Pheton Quintal Tamil Nadu Chennai 37000 32700 32700
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3. Month end wholesale PriCes of soMe iMPortant aGriCultural CoMModities in international Markets    
DurinG year 2017

 

Commodity Variety Country Centre Unit JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV

CARDAMOM Guatmala Bold 
Green U.K.     -

Dollar/MT 9000 9000 17500 17500 17500 17500 17500 17500 17500 17500 17500

Rs./Qtl 61335 60219 113383 112105 112928 112560 113138 112000 114363 113750 113085

CASHEW 
KERNELS Spot U.K. 320s U.K.     -

Dollar/MT 10613 10692 11206 11662 11816 11717 11883 11544 11973 11652 11834

Rs./Qtl 72324 71537 72602 74708 76251 75363 76826 73879 78245 75740 76471

CASTOR OIL Any Origin ex tank 
Rotterdam Netherlands     -

Dollar/MT 1454 1498 1884 1859 1835 1835 1835 1790 1806 1806 1751

Rs./Qtl 9907 10026 12206 11909 11840 11801 11862 11456 11802 11738 11312

CHILLIES Birds eye 2005 crop Africa     -
Dollar/MT 4100 4100 7500 7500 7500 6800 6800 6800 6800 5800 5800

Rs./Qtl 27942 27433 48593 48045 48398 43738 43962 43520 44438 37700 37480

CLOVES Singapore Madagascar     -
Dollar/MT 7500 8400 8800 8800 8750 9500 9500 9850 8500 8000 8000

Rs./Qtl 51113 56204 57015 56373 56464 61104 61418 63040 55548 52000 51696

COCONUT OIL
Crude Phillipine/
Indonesia, cif 
Rotterdam

Netherlands     -
Dollar/MT 1840 1590 1610 1600 2100 1810 1810 2005 1600 1405 1540

Rs./Qtl 12540 10639 10431 10250 13551 11642 11702 12832 10456 9133 9951

COPRA Phillipines cif 
Rotterdam Phillipine     -

Dollar/MT 905 838 800 832 840 838 838 837 821 807 818

Rs./Qtl 6168 5607 5183 5327 5421 5390 5418 5354 5362 5242 5283

CORRIANDER India     -
Dollar/MT 1650 1650 1650 1650 1650 1650 1650 1650 1650 1650 1650

Rs./Qtl 11245 11040 10690 10570 10647 10613 10667 10560 10783 10725 10662

CUMMIN SEED India     -
Dollar/MT 2500 2500 2900 3500 3500 2900 2900 3300 3300 3300 3300

Rs./Qtl 17038 16728 18789 22421 22586 18653 18749 21120 21566 21450 21325

MAIZE U.S.A. Chicago
C/56 lbs 366 371 359 359 371 385 385 342 339 351 345

Rs./Qtl 981 976 913 904 942 973 978 860 871 897 876

OATS CANADA Winnipeg
Dollar/MT 337 333 312 304 323 345 331 301 309 359 326

Rs./Qtl 2295 2226 2021 1949 2085 2221 2141 1928 2019 2333 2104

PALM KERNAL 
OIL

Crude Malaysia/
Indonesia, cif 
Rotterdam

Netherlands     -
Dollar/MT 1820 1330 1190 1080 1200 1075 1075 1255 1350 1495 1470

Rs./Qtl 12403 8899 7710 6918 7744 6914 6950 8032 8822 9718 9499

PALM OIL
Crude Malaysian/
Sumatra, cif 
Rotterdam

Netherlands     -
Dollar/MT 823 760 705 710 760 715 715 710 720 735 740

Rs./Qtl 5605 5085 4568 4548 4904 4599 4622 4544 4705 4778 4782

PEPPER (Black) Sarawak  Black lable Malaysia     -
Dollar/MT 7900 7700 7700 7700 7200 6200 6200 5000 5000 5000 5000

Rs./Qtl 53839 51521 49888 49326 46462 39878 40083 32000 32675 32500 32310

RAPESEED

Canola CANADA Winnipeg

Can Dollar/
MT 522 518 494 530 524 510 510 505 493 506 513

Rs./Qtl 2720 2635 2400 2493 2510 2430 2546 2584 2585 2555 2605

UK delivered 
rapeseed, delivered 
Erith(buyer)

U.K.     -
Pound/MT 330 334 336 328 290 295 295 310 293 303 305

Rs./Qtl 2833 2783 2717 2709 2395 2417 2464 2548 2566 2583 2625

RAPESEED OIL
Refined bleached 
and deodorised ex-
tanks,broker price

U.K.     -
Pound/MT 827 765 763 738 742 725 725 766 723 738 791

Rs./Qtl 7099 6375 6169 6096 6127 5939 6054 6295 6331 6291 6808

SOYABEAN 
MEAL

UK produced 49% 
oil & protein 
('hi-pro') ex-mill 
seaforth UK bulk

U.K.     -
Pound/MT 325 329 310 310 271 284 284 278 285 291 285

Rs./Qtl 2790 2742 2506 2561 2238 2327 2372 2285 2496 2480 2453

SOYABEAN OIL U.S.A.     -
C/lbs 35 33 32 32 32 31 31 34 35 33 34

Rs./Qtl 5238 4825 4599 4505 4591 4446 4468 4796 5041 4728 4842
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Commodity Variety Country Centre Unit JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV

Refined bleached 
and deodorised ex-
tanks,broker price

U.K.     -
Pound/MT 807 709 750 682 680 696 696 728 734 705 705

Rs./Qtl 6927 5908 6064 5633 5615 5702 5812 5983 6428 6009 6068

SOYABEANS

U.S.A.     -
C/60 lbs 1055 1023 969 946 948 931 931 936 953 976 964

Rs./Qtl 2639 2511 2304 2223 2246 2197 2208 2198 2286 2328 2286

US NO.2 yellow Netherlands Chicago
Dollar/MT 426 426 -     386 387 381 381 393 393 395 386

Rs./Qtl 2900 2841 -     2474 2498 2449 2461 2513 2571 2569 2491

SUNFLOWER 
SEED OIL

Refined bleached 
and deodorised ex-
tanks,broker price

U.K.     -
Pound/MT 796 786 791 766 760 756 756 793 747 746 753

Rs./Qtl 6833 6550 6395 6327 6276 6193 6313 6517 6541 6359 6481

Wheat U.S.A. Chicago
C/60 lbs 425 441 426 408 433 445 445 409 421 436 423

Rs./Qtl 1062 1084 1012 959 1024 1050 1055 961 1010 1040 1003

foreion exChanae rates

      
Currency JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV
CanDollar 52.06 50.83 48.6 47.01 47.93 47.7 49.98 51.2 52.46 50.53 50.81
UKPound 85.84 83.33 80.85 82.6 82.58 81.92 83.51 82.18 87.57 85.24 86.07
USDollar 68.15 66.91 64.79 64.06 64.53 64.32 64.65 64 65.35 65 64.62
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Crop Production
sowinG And hArVestinG oPerAtions normAlly in ProGress durinG the month of feBruAry, 2018

State Sowing Harvesting

(1) (2) (3)

Andhra Pradesh Summer Rice, Ragi, (R) Sugarcane Winter Rice Jower (K), Maize (R), Ragi (K), 
Wheat Gram, Tur (K), Urad (K), Mung 
(K), Other Kharif Pulses, Winter Potato 
(Plains), Sugareane, Chillies (Dry), Tobacco, 
Castorseed, Linseed, Cotton, Turmeric, 
Onion (2nd Crop) Coriander. 

Andhra Pradesh Assam Autumn Rice, Summer 
Potato (Hills), Jute.

Gram Urad (R), Winter Potato, Tobacco, 
Rapeseed & Mustard, Linseed, Cotton.

Bihar Sugarcane. Wheat, Barley, Gram, Winter Potato (Plain), 
Rapeseed & Mustard, Sugarcane, Linseed.

Gujarat Sugarcane. Jowar (R), Wheat, Gram Tur (K), Other 
Rabi Pulses, Winter Potato, Sugarcane, 
Ginger, Chillies (Dry), Tobacco, Castorseed, 
Rapeseed & Mustard, Cotton, Turmeric, 
Onion.

Himachal Pradesh Winter Potato (Hills). ---

Jammu & Kashmir Sugarcane, Onion. Winter Potato.

Karnataka Summer Rice, Mung (R), Sugrcane. Winter Rice, Jower (R), Maize (R), Wheat, 
Barley, Gram, Tur (K), Other Kharif Pulse, 
Potato, Sugarcane, Black Pepper, Tobacco, 
Castorseed, Rapeseed & Mustard, Linseed, 
Cotton, Turmeric Cardiseed.

Kerala Summer Rice, Tur (K), Other Rabi 
Pulses (Kulthi), Sugarcane, Sesamum.

Winter Rice, Urad (R), Surgrcane, Cotton, 
Sweet Potato. Madhya Pradesh Sugarcane, 
Onion, Jowar (R), Wheat, Barley, Small 
Millets (R), Gram, Tur, Urad (R), Mung 
(R), Other Rabi Pulse, Winter Potato (Hills) 
Sugarcane, Ginger, Chillies (Dry), Tobacco, 
Castorseed, Rapeseed & Mustard, Linseed, 
Cotton, Sweet Potato, Turmeric, Sannhemp, 
Cardiseed, Onion.

Maharashtra Sugarcane. Jowar (R), Wheat, Barley, Gram, Tur (K), 
Urad (R), Mung (R), Other Rabi Pulses, 
Witner Potato (Plains), Sugarcane, Chillies 
(Dry), Tobacco, Castorseed, Rapeseed & 
Mustard, Linseed, Cotton, Cardiseed.
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State Sowing Harvesting

(1) (2) (3)

Manipur Jute. Wheat, Castorseed, Rapeseed & Mustard, 
Turmeric, Orissa Sugarcane, Chillies (Dry), 
Bajra (R), Winter Potato (Plains), Chillies ( 
Dry), Rapeseed & Mustard.

Punjab and 
Haryana

Sugarcane, Tobacco, 
Onion, Potato.

Potato, Sugarcane, Rapeseed & Mustard, 
Turmeric Rajasthan Sugarcane, Gram, Tur 
(K), Winter Potato (Plains), Sugarcane, 
Castorseed, Rapeseed & Mustard, Linseed.

Tamil Nadu Summer Rice, Jowar (R), Sugarcane, 
Groundnut, Cotton, Onion, Sesamum 
(Late).

Winter Rice, Jowar (R), Bajra, Ragi Small 
Millets (K), Gram, Tur, Urad (K) Mung (K), 
Other Rabi Pulses ( Kulthi), Winter Potato, 
Sugarcane, Black Papper, Tobacco, Castor 
seed, Sesamum, Cotton, Turmeric, Onion.

Tripur Sugarcane. Gram, Urad (R), Mung (R), Other Rabi 
Pulses, Winter Potato (Plains), Sugarcane, 
Chillies (Dry), Rapeseed & Mustard, Sweet 
Potato.

Uttar Pradesh Summer Rice, Small Millets (R),
Sugarcane, Tobacco Jute, Tapioca 
(Ist Crop).

Rapeseed & Mustard.

West Bengal Summer Rice, Sugarcane, Tur (k), Urd (R), Mung (R), Other Rabi 
Rulses, Winter Potato Sugarcane, Ginger, 
Chillies (Dry), Tobacco Sesamum, (Ist Crop, 
Rapeseed & Mustard.

(K)--Kharif    (R)--- Rabi



The Journal is brought out by the Directorate of 
Economics and Statistics, Ministry of Agriculture 
& Farmers Welfare, it aims at presenting an  
integrated picture of the food and agricultural 
situation in india on month to month basis. The 
views expressed are not necessarily those of the 
Government of India.

Note to Contributors
Articles on the State of Indian Agriculture and 
allied sectors are accepted for publication in the 
Directorate of Economics & Statistics, Department 
of Agriculture, Cooperation  & Farmers Welfare’s 
monthly Journal “Agricultural Situation in India”. 
The Journal intends to provide a forum for scholarly 
work and also to promote technical competence for 
research in agricultural and allied subjects. Good 
articles in Hard Copy as well as Soft Copy (agri.
situation@gmail.com) in MS Word, not exceeding 
five thounsand words, may be sent in duplicate, 
typed in double space on one side of foolscap 
paper in Times New Roman font size 12, addressed 
to the Editor, Publication Division, Directorate 
of Economics and Statistics, M/o Agriculture & 
Farmers Welfare, C-1, Hutments Dara Shukoh 
Road, New Delhi-110 011 along with a declaration 
by the author(s) that the article has neither been 
published nor submitted for publication elsewhere. 
The author (s) should furnish their e-mail address, 
Phone No. and their permanent address only on the 
forwarding letter so as to maintain anonymity of 
the author while seeking comments of the referees 
on the suitability of the article for publication.
 
 Although authors are solely responsible for the 
factual accuracy and the opinion expressed in their 
articles, the Editorial Board of the Journal, reserves 
the right to edit, amend and delete any portion of 
the article with a view to making it more presentable 
or to reject any article, if not found suitable. Articles 
which are not found suitable will not be returned 
unless accompanied by a self-addressed and 
stamped envelope. No correspondence will be 
entertained on the articles rejected by the Editorial 
Board.

 An honorarium of Rs. 2000/- per article of 
atleast 2000 words for the regular issue and
Rs. 2500/- per article of at least 2500 words for the 
Special/Annual issue is paid by the Directorate of 
Economics & Statistics to the authors of the articles 
accepted for the Journal.

Disclaimer:  Views expressed in the articles 
and studies are of the authors only and may not 
necessarily represent those of Government of India.

Abbreviations used 

N.A.—Not Available.
N.Q.—Not Quoted.
N.T.—No Transactions.
N.S.—No Supply/No Stock.
R.—Revised.
M.C.—Market Closed.
N.R.—Not Reported.
Neg.—Negligible.
Kg.—Kilogram.
Q.—Quintal.
(P)—Provisional.

Plus (+) indicates surplus or increase.
Minus (–) indicates deficit or decrease.

We are pleased to inform that our monthly journal 
Agricultural Situation in India has been accredited 
by the National Academy of Agricultural Sciences 
(NAAS) and it has been given a score of  3.15 out of 
6. The score is effective from January, 2017 onwards. 
The score may be seen in the following website: 
www.naasindia.org

The journal Agricultural Situation in India has been 
included in the UGC approved list of journals for 
promotion  and recruitment in academic and non-
academic posts.
Soft copy of the journal may be seen in PDF at the    
following URL : eands.dacnet.nic.in/publication.
htm 




