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PREFACE

Consequent upon the Green Revolution in Northern belt of India including the states

of Haryana, Punjab and Western part of Uttar Pradesh, the monoculture of paddy-wheat

has resulted into  water-table depletion in tube-well irrigated areas and water-logging in

canal  irrigated  areas  besides increasing  incidence  of  nutrient  deficiency  in  the  soils,

including micronutrients and insect-pest attacks on the crops, which are posing major

threats to productivity, food grain production and sustainability of agriculture in the long

run.   Diversification  of  cropping pattern  especially  from paddy towards  environment

friendly  crops  with  emphasis  on  quality  output  and  promotion  of  agro-processing

industry is the need of hour. The Government realized the problems of the paddy and

wheat monoculture, as early as in early eighties, and appointed various committees for

suggesting several  initiatives  for  diversification  of agriculture  in  these states,  but has

found little success. Therefore, the present study was undertaken to examine the relative

economics of paddy vis-à-vis competing/alternative crops, the constraints in adoption of

alternative crops and to suggest policy measures to overcome these constraints  in the

selected states of Haryana, Punjab and Western part of Uttar Pradesh.
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Abstract
The present study was undertaken to examine the relative economics of paddy vis-à-vis competing/alternative crops,
the constraints in adoption of alternative crops and to suggest policy measures to overcome these constraints in selected
states of India. The present study was conducted in Punjab, Haryana and Uttar Pradesh (Western part) states of India
and  the  important  crops  competing  with  paddy  during  kharif season  viz.,  basmati-paddy,  maize,  cotton,  guara,
sugarcane, bajra and urad were selected for the in depth analysis spreading over six districts with a total sample of 210
farmers  in  each selected  state.   The  primary data  collection  was done by  the personal  interview method for  the
reference year 2012-13.  The results of the study showed that the area under paddy in Haryana, Punjab and Uttar
Pradesh which occupied only about 5, 6 and 13 per cent of gross cropped area (GCA) during TE 1970-71 jumped to
around 19,  36 and 23 per cent in TE 2011-12 in these states,  respectively.   The area under rice has increased by
replacing crops like kharif pulses, maize, jowar, bajra and kharif oilseeds. The average land holding was the highest for
Punjab farmers (7.97 ha.) and the least for Western U.P.  farmers (3.04 ha.). In Haryana, paddy and wheat were the
major  kharif and  rabi crops in the study area. Cotton followed by fodder and maize was observed as the important
crops in terms of net area sown (NAS) devoted in kharif season by the sampled households. Bajra and sugarcane were
grown on 4.86 and 4.07 per cent of NAS respectively. In Punjab, paddy and wheat were grown over about 47 and 79
per cent area respectively. Sugarcane, basmati-paddy, maize, cotton and guara were the other important crops grown
during the kharif season.  In Western U.P., wheat, paddy, bajra, vegetables, urad, mustard and maize were important
crops on the sample farms which accounted for 56.64 per cent, 41.02 per cent, 17.44 per cent, 12.42 per cent, 11.24 per
cent, 10.69 per cent and 10.67 per cent to NAS respectively.  In Haryana, the proportion of net quantity sold to the total
production for paddy, basmati-paddy, bajra and maize was 96.05, 97.45, 83.33 and 93.19 per cent, respectively. In
Punjab, the proportion of net quantity sold to the total production for paddy, basmati-paddy, maize and sugarcane was
99.79, 96.89, 96.41 and 88.92 per cent, respectively.  In Western U.P., the proportion of net quantity sold to the total
production  for  paddy,  basmati-paddy,  bajra,  maize  and  urad  was  87.44,  91.82,  87.72,  88.21  and  89.30  per  cent,
respectively. The whole quantity of guara and sugarcane produced was found to be disposed of by the sample farmers
as nothing was kept for home consumption, seed for next year and for feed purposes. Unlike the fine varieties of paddy,
there is no provision of procurement by the government agency in case of basmati-paddy, maize, cotton, bajra, urad
and guara and whole the quantity of the produce was sold through the local/private traders. Even for paddy in Western
U.P., whole the quantity of paddy was sold through the local/private traders. In Punjab, the whole quantity of sugarcane
was sold to the processor/miller in the nearby area. The results showed that the returns over variable cost  (ROVC)
fetched from paddy on per hectare basis were the highest in Punjab (Rs. 60113) and the lowest for Western U.P. (Rs.
19138) as the productivity of paddy was the highest (68.42q/ha) in Punjab. Further, the ROVC fetched from basmati-
paddy on per hectare basis were found to vary between Rs. 122276 in Punjab to Rs. 76714 in Western U.P., which was
mainly due the highest average price of basmati-paddy (Rs. 3673/q) fetched in Punjab during the reference year under
the study, although productivity for the crop was the lowest in state.  The production scenario of basmati-paddy in these
states has significantly improved in the recent years due to the adoption of Pusa 1121 and Pusa 1509 varieties, which
have become popular in the state due to their better yield. The total variable cost on per hectare basis for bajra was
found to be higher (Rs 17088) for Western U.P.  as compared to Rs 11039 for the Haryana state. Similarly, ROVC was
also higher for Western U.P.   For maize, the ROVC fetched from maize on per hectare basis were the highest for
Western U.P.  (Rs. 22803) and the lowest for Haryana (Rs. 11950) due the highest average price of maize (Rs. 1345/q)
fetched in Western U.P.  during the reference year under the study.  In Western U.P., the average cost of cultivation of
urad was estimated at Rs 15,437 per ha. and the per ha net income of urad was estimated at Rs 27,317 and the per ha
yield of urad was worked out to be 12.04 qtls. The ROVC on per hectare basis for cotton crop was found to be higher
(Rs 64052) for Haryana as compared to Rs 50407 in Punjab which was due the highest average price of cotton (Rs.
4955/q) fetched in Haryana. The guara growers got handsome ROVC (Rs. 57075/q) in Punjab due to remunerative
prices in the market. In the long run the yield of the crop would have to be increased to make guara crop remunerative.
The prevalence of insect pest and diseases and shortage of labour for performing various operations were the most
prevalent  problems during production  of  the  various  kharif season crops.  The  weeds and  environment  were also
important problems in the cultivation of bajra as had been revealed by 40 per cent and 45per cent of sample growers of
bajra respectively.  The prevalence of weeds was the important problem faced by sample growers during the cultivation
of urad on their farms. Low/fluctuation of prices in the market and lack of market intelligence were reported as the
major marketing problem confronted by the growers. Delay in payment by the sugarcane mills and the problem of
destruction by the stray animals and monkeys by the maize growers were also reported. Cotton and guara crop growers
in south western districts of Punjab confronted the problem of water logging on their farms. The attack of insects/pests
was found to be more prevalent in the kharif crops as compared to diseases and weeds. The productivity of cotton and
guara crops was found to be affected due to water logging problems in some areas. The farmers felt the need for
effective procurement of produce by government agencies at minimum support price and better market intelligence so
that the farmers may get the remunerative prices for their produce. The sugarcane growers were advocating that the
Government should work as regulatory in ensuring the timely payments of the produce by the mill owners. To improve
the yield of these alternative crops, the researcher should develop disease resistant, excess moisture tolerant varieties
for guara and cotton and drought tolerant varieties for sugarcane. On the production front, application of the irrigation
at the right time, timely sowing and transplanting schedule, monitoring of the insect-pest population/damage and use of
recommended control measures and seed treatment to avoid seed borne diseases were the secret of success for these
alternative crops. Most of the growers felt the need to improve the extension activities through increase in number of
training camps or field visits by the experts and providing the information particularly regarding the high yielding
recommended varieties of the crop particularly hitherto neglected guara crop.



Chapter 1

Introduction

1.1 Background

India has made tremendous progress in agriculture over the past decades. Technological

change with the introduction of short duration high yielding varieties of wheat and rice in

the  sixties  increased  productivity  of  these  crops  manifold.  The  effective  price  policy

coupled  with  relatively  better  technology  has  resulted  in  the  emergence  of  paddy in

kharif and  wheat  in  rabi as  the  most  secured  and profitable  crops  in  several  states.

Consequently, production of wheat and rice in India has increased from 23.8 and 42.2

million tonnes in 1970-71 to 95.8 and 106.3 million tonnes in 2013-14. This translates

into a growth rate of 2.82 and 1.86 per cent per annum for wheat and rice during this

period. 
The output of wheat and rice in the country has reached a saturation point. But, farmers

in agriculturally advanced states like Punjab, Haryana and Western Uttar Pradesh still

prefer  to  grow wheat  and rice despite  being aware of problems created  by this  crop

rotation in terms of deteriorating soil health and depleting water table. The production,

productivity and profitability which reached a plateau in leading green revolution states,

started plummeting in early eighties.  These developments made clear that the country

would have a surplus of superior cereals and therefore, farmers should diversify towards

other crops by increasing area under pulses, oilseeds, fruits, vegetables and commercial

crops. It is also noticed from records that net profit of both crops has been maintaining

diminishing trends. This was mostly observed in North-West Plains, comprising Punjab

Haryana and West U.P. These three states have been withdrawing maximum quantity of

ground water for irrigation of rice crop. This happens more at time of failure of monsoon.
With this realization, crop pattern in several states experienced significant change with

diversification  from traditional  food crops  to  commercial  crops,  plantation  crops  and

horticultural  crops  (Vyas,  1996;  Nadkarni  and  Vedini, 1996;  Joshi  et  al,  2004;  Joshi

2014). However, cropping pattern in leading green revolution states of Punjab, Haryana

and Western Uttar Pradesh has not witnessed significant change and remained skewed

towards wheat paddy monoculture which has created ecological problems in the long run

sustainability of agriculture. 

To check the depletion of ground water table and maintain the fertility in soil in original

Green  Revolution  States,  Government  of  India  has  constituted  a  Committee  of

1



Secretaries (COS) in 2013-14 to advice ways and means to divert the area of paddy to

alternative crops in  kharif season. The Crop Diversification Programme has also been

introduced in Punjab, Haryana and West U.P. in 2013-14. Out of total funds being Rs.

500 crores, the share of Punjab was maximum being 49.90% followed by 25.10% and

19.70%  for  West  U.P.  and  Haryana  respectively.  In  order  to  proper  grass-root-level

execution of this programme, the national level, state level and district level teams have

been constituted for proper implementation and monitoring of the programme. In order to

popularize this programme, assistance @ of Rs. 10,000 per ha. for maize,  kharif pulses

and oilseeds has been allotted to farmers to devote more area under these crops. 

1.2 Agricultural Scenario in the selected states 

             Haryana has been catapulted to the forefront of agricultural scene in the country.

The  higher  growth  in  various  sectors  of  economy  could  help  in  visualizing  overall

perspective. During the period from 1981 to 1991, gross state domestic product (GSDP)

of Haryana grew at  6-7 per cent  per annum, sustained by a 7-8 per  cent  per  annum

growth in the industrial and service sectors and a 4 per cent growth in the agricultural

sector. The share of industrial sector in the GSDP in 1980-81 was 19.46 per cent, which

rose to 29.07 per cent in 2010-11. Conversely, though agriculture continues to have a

dominant place in economy, its share in GSDP has come down from 53.78 per cent in

1980-81 to 20.92 per cent in 2010-11. The share of the service sector has appreciated

from 26.76 per cent to 50.01 per cent during this period.Agriculture occupies a dominant

place in the economy of Haryana and is favourably placed in terms of water resources

and soil potential. Of the total cropped area, more than two-third is shared by food grains.

In addition,  cash crops such as oilseeds  and cotton are also grown. The legumes are

gradually loosing area.  The introduction of these crops in crop rotation may increase

production of fine food grains due to complementary relationship between grains and

legumes. Since legumes are known for nitrogen fixing quality, this will reduce cost of

production and improve incomes. The farmer must search for the combinations through

diversification of crops that will provide higher farm business income from his limited

land  and  economic  resources.  It  is  imperative  to  determine  the  most  profitable  and

environmentally  sustainable  crop  rotation,  with  low yield  and price  risk  using  value

productivity and cost of production per hectare for each crop over a period of three to

four  agricultural  years.   There  has  been a  sharp  shift  in  area  under  various  crops  in

Haryana during the past three decades.  It  has shifted in  favour of those crops which

provide higher returns per unit of land due to increasing productivity or increasing prices

2



or both i.e. rice, wheat, rapeseed-mustard and American cotton. For these crops, growth

in area and yield has been impressive but growth in area was  comparatively higher. In

view  of  higher  proportion  of  area  under  rice-wheat  rotation  and  rice  being  major

consumer of irrigation water, the state is experiencing sharp decline in groundwater table

and deterioration in the agro-economic systems. It is therefore, important to reduce area

under this crop rotation in order to sustain production and agro-eco-systems of the state

in the long run. So far,  potential  of the new seed-fertilizer technology has been fully

exploited in Haryana. The limited scope for expansion of irrigation facilities via canals

was circumvented by increasing number of tube wells and pumping sets from 28,000 to

over five lakh. Thus, the monoculture of rice wheat crop rotation in several districts of

Haryana  particularly  in  areas  with  assured  irrigation  has  led  to  over  exploitation  of

natural resources, degradation in soil fertility and higher susceptibility of crops to the

attack of various insects, pests and diseases. Moreover, profitability from these crops has

almost stagnated due to stagnating yields and rising input costs including human labour.

In  such  circumstances,  crop  diversification  towards  coarse  cereals,  pulses,  oilseeds,

fruits, vegetables and commercial crops is being advocated as a future strategy in order to

improve income of the farmers and to save natural resources from further degradation. In

this backdrop, diversification from paddy to alternative/competing crops in kharif season

in Haryana assumes special significance.

Cereals, particularly rice and wheat dominate the cropping pattern in Punjab. This

has been made possible through the technological breakthrough in wheat and rice crops

along with higher use of fertilizers and high yielding variety seeds and assured price

policy for these crops in the state. Due to these policies,  the country has become net

exporter of food grains as compared to the position of net importer in the early 1960s.

There has been continuous increase in area under paddy and wheat in the state. Although,

wheat was grown on about 30 per cent of gross cropped area in Punjab during 1960-61

but it was not a traditional rice grower as it occupied only about 5 per cent of gross

cropped area (GCA) in the state. The area under paddy in Punjab increased from meagre

228 thousand hectares in 1960-61 to 2845 thousand hectares during 2012-13. This paddy

acreage expansion was at the expense of area under maize, other coarse cereals, oilseed

and pulses. The dominance of rice in the cropping pattern, which has occupied about 36

per  cent  of  the  GCA  in  the  state  in  2012-13,  has  serious  implications  on  the

indiscriminate and uncontrolled use of ground water resources. The Punjab Government

realized the problems of the rice and wheat monoculture, as early as in early eighties, and
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this  prompted  the  state  government  to  appoint  a  committee  for  suggesting  remedial

measures.  Subsequently,  the  government  took several  initiatives  for  diversification  of

agriculture in the state but the area under paddy wheat keep on increasing overtime.

 Uttar Pradesh is largest state in India as far as population is concerned. Of the

total population of India, 16.49% population resides only in U.P. The geographical area

of the state was 240928 Sq Km. in 2001. The density of population was estimated at 828

per Sq. Km against 382 Sq Km. of the country. The per capita availability of land was

only 0.12 ha. in 2011. More than 70% population of the state is directly or indirectly

dependent upon agriculture and allied sectors. The net area sown was 16589 thousand ha.

which was 68.63% of reporting area of the state during 2009-10. The cropping intensity

was 153.35% in corresponding period. The rice and wheat are the main crops across the

state. Of GCA, the area under wheat accounted for 38% followed by 22% of rice during

2009-10. It shows that both crops accounted for 60% area of GCA of the state. The area

under rice and wheat has been continuously increasing from 1970-71 to 2010-11. The

increase in area of wheat in U.P. is also due to decrease in area of coarse cereals and

pulses while the cause of increase in area under rice is due to decrease in area of millet

crops and pulses. The expansion of irrigation net work coupled with high profitability,

the shift has gone in favour of rice and wheat. Uttar Pradesh is one of the vast states of

the country and has different types of climate conditions, topography, soil characteristics

and ground water availability. On that ground, the state is divided into four economic

regions  namely,  western,  central,  eastern  and  Bundelkhand.  Among  these  regions,

western region is economically and agriculturally well advanced and much prosperous

than  other  regions  of  the  state.  The  introduction  of  Green  Revolution  was  firstly

introduced  in  western  region  of  the  state  because  of  much  availability  of  irrigation

sources. The advent of Green Revaluation and expansion of irrigation network along with

adoption of good scientific techniques, the production of rice and wheat has touched at

about  optimum  level  in  the  region.  The  new  strategy  made  a  significant  impact  on

cropping  pattern  in  west  U.P.  The  Green  Revolution  has  affected  the  attitudes  and

behaviours  of  farmers  of west  U.P.  Assured irrigation  is  the base of new strategy in

agriculture. Hence, irrigation got high priority in this region. Maximum investment was

made in the installation of diesel and electric pump sets in this region. The soil of the

region is agriculturally rich and irrigation potential is very high. Therefore, the farmers of

this region have devoted maximum area under rice than the maize,  bajra and urad in

kharif season. Paddy requires heavy rainfall and assured availability of irrigation sources.
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The irrigation intensity is very high in this region as compared to other regions of the

state. The continuous cultivation of paddy has resulted depletion of ground water and

flood irrigation in paddy crop is also cause of expansion of salinity soil. Apart from this,

the  yield  of  rice  is  either  stagnant  or  moving  in  decreasing  trends.  Therefore,  the

diversification of cropping pattern from paddy to coarse grain crops is very much needed

in the districts of western region of Uttar Pradesh.

1.3. Review of literature

Before analyzing need for the study, it would be useful to review recent literature

on crop diversification to understand the issues related to the theme. 

The available literature on crop diversification comprises two sets of studies. First, macro

studies at the national, state and district levels based on secondary data, (Bhatia,1965;

Pingali  and Rosegrant,1995; Joshi  et al, 2004;  Bhattacharyya,  2008;  Jha  et al, 2009;

Chakrabarti and Kundu 2009;  Kalaiselvi, 2012; Das and Mili, 2012; Pal and Kar, 2012;

Sharma and Mohan, 2013; Pinki  et al, 2013;  Singh et al, 2013; Reddy, 2013 and Saha,

2013)  and second,  micro  studies  based  on primary  data  collected  by the  researchers

through field surveys (Blank, 1990; Ashfaq et al, 2008 and Lin, 2011). A brief review of

these studies have been presented.

Bhatia (1965) analyzed crop pattern of India on a regional basis with a view to

bringing out real concentration and diversification of crops on the basis of secondary

data. The regional character of crop distribution was determined by comparing proportion

of sown area under  different  crops and ranking them. Second, author  compared crop

density in each of the component at regional level with the corresponding density for the

country as a whole. 
Thakur  et al (1985) studied vegetable production for diversification of the farm

economy.  The  study  was  conducted  in  Sproon  valley  of  district  Solan  in  Himachal

Pradesh.  The  study  emphasized  that  diversification  towards  intensive  vegetable

cultivation could enable farmers to get yields which are ten times higher than cereal crops

per unit of land. The diversification of farming with vegetable production helped even the

small farmers to earn sufficient income to make their livelihood. The results showed that

gross income of more than Rs. 1, 15,000 per hectare and a net increase of about Rs.70,

000 to Rs. 90,000 per hectare per year could be obtained by producing cauliflower seeds

or two crops of tomatoes in the valley. It was concluded that the farmers can even earn

high income annually by adopting diversification towards vegetable growing.
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Blank  (1990)  analyzed  returns  from  limited  crop  diversification  in  terms  of

absolute risk levels and the number of crops included in a portfolio. These are expected

to be similar to those for stock market portfolios. Risk is reduced significantly at first as

additional securities are added to a one-product portfolio, but the rate of decline in risk

levels declines as the portfolio grows. In other words, possible risk reduction is achieved

by including a few products in a portfolio. Data used in the study are annual observations

reported by country extension staff  for every product grown in the region. The study

suggests  that  a  new  single  index  model  (SIM) application  approach  which  enables

growers or extension personnel to more accurately assess the returns/risk trade off among

crop portfolios should be adopted. A new performance measure is derived from the SIM

in ranking crop portfolios based on that trade off. It is shown that the new performance

measure  and  its  application  can  be  a  useful  addition  to,  or  substitute  for,  more

complicated methods. This method also adds in avoiding data sensitivity  problems of

both Quadratic Programming and standard SIM procedures. In particular, using betas for

portfolios,  rather  than  for  crops,  may  give  more  accurate  results  while  establishing

rankings. Crop betas vary through time, but betas become increasingly stable for more

diversified portfolios. The betas became stationary for portfolios with at least four crops.

It is further shown that the new index derived in this study is superior to the standard

Treynor-Black appraisal ratio in ranking crop portfolios. Performance measures from the

finance  literature,  such as  the  Treynor-Black ratio,  are  likely  to  fail  when evaluating

agricultural  markets  because they are based on the assumption that  portfolios will  be

composed  of  a  small  per  centage  of  the  assets  in  a  market.  To  apply  the  SIM  in

agriculture, small regions must be used as the market proxy to produce results relevant to

individual decision makers. This means that actual crop rotations may include a high per

centage of enterprises in the market proxy.

Pingali and Rosegrant (1995) studied agricultural commercialization and diversification

through gradual replacement of integrated farming systems by specialized enterprises for

crops, livestock, and aquaculture products. Changes in product mix and input use are

determined  largely  by the  market  forces  during  this  transition.  Commercialization  of

agricultural  production  is  an  endogenous  process  and  is  accompanied  by  economic

growth, urbanization and withdrawal of labour from the agricultural sector. This paper

provides  a  selective  overview  and  synthesis  of  the  issues  involved  in  the

commercialization and diversification process of agriculture. Based on an assessment of

the  process  observed in  selected  countries,  findings  show that  the  commercialization
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process  should not  be  expected  to  be  a  frictionless  process  as  significant  equity  and

environmental consequences may occur at least in the short to medium term, particularly

when inappropriate policies are followed. Findings highlight that appropriate government

policies including investment in rural infrastructure and crop improvement, research and

extension,  establishment  of  secure  rights  to  land  and  water  development  and

liberalization  of  capital  markets  can  help  alleviate  many  of  the  possible  adverse

transitional consequences. 

Joshi  et al (2004) analyzed the emerging concerns about the viability of small

farm agriculture, particularly in the context of on-going process of globalization. It is

contended  that  viability  of  small  farms  can  be  improved  through  diversification  of

agriculture towards higher-value crops like fruits and vegetables. The study has assessed

the  impact  of  diversification  of  agriculture  towards  vegetables  on  farm  income  and

employment  using  household  level  information  from the  state  of  Uttar  Pradesh.  The

results clearly reveal that vegetable production is more profitable and labour-intensive

therefore;  it  fits  well  in  the  small  farm  production  systems.  The  smallholders  are

relatively more efficient in production and own more family labour in contrast to large

farmers. Vegetable production is the emerging sector in agricultural diversification that

would augment income of smallholders and generate employment opportunities in rural

areas. Women are also benefited as the vegetable production engages relatively higher

women  labour  in  various  operations.  However,  prevailing  constraints  do  not  allow

smallholders  to  explore  the  emerging  opportunities  in  vegetable  production.  Major

constraints  in vegetable production are lack of assured markets  and a well-developed

seed sector. Since, vegetables are perishable in nature, lack of efficient marketing system

and appropriate infrastructure is extremely important. 

Sekhon and Kaur (2004) studied the role of small farmers in diversification of

Punjab agriculture with vegetables. It was reported that returns over variable costs in case

of okra were Rs. 7050 per acre, which were substantially higher than those in the case of

paddy crop (Rs. 5198 per acre). The study highlighted that besides being more profitable,

the vegetable crops provided higher employment opportunities and were a regular source

of income to the farmers. 

Joshi et al (2006) conducted a study on the diversification in favour of vegetable

crops  and its  likely  impact  on  small  holders.  It  was  affirmed  that  viability  of  small

farmers can be improved through diversification of agriculture to higher value crops like

fruits  and  vegetables.  The  results  revealed  that  vegetables  production  were  more
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profitable and labour intensive, therefore it fits well in small farm production system. The

small holders were relatively more efficient in production and own more of family labour

in contrast to large farms. Vegetable production was highlighted as the emerging sector in

diversification that  would increase the income and employment opportunities  in  rural

areas.

 The role of small farmers in diversification of Indian agriculture towards high-

value  crops  was  studied  by  Birthal  et  al (2007).  It  was  reported  that  high  labour

endowments of the small farmers, as reflected in their greater family sizes, induce them

to diversify towards vegetables. Although fruit cultivation was also labour intensive (as

compared to cultivation of staples), fruits were relatively capital intensive, making them

a less advantageous choice for smallholders who tend to have low capital endowments.

Ashfaq et al (2008) tried to understand factors impacting farm diversification in

rice-wheat  in Pakistan.  The study was based on the primary data  collected  from two

districts of Punjab comprising 200 farm households and used multiple regression analysis

to examine the factors which directly affect crop diversification in wheat paddy. Results

show  that  holding  size  was  positively  related  to  diversification.  The  referred

diversification was more common among the large farmers. The coefficient of age of the

farmers  was  negative  and  insignificant.  Findings  further  show  that  education  and

experience  were  positively  and  significantly  related  to  diversification  while  off-farm

income did not show any impact on diversification. However, distance from main road

was negatively and significantly related to crop diversification. The authors suggested

that cooperative groups based on the self  help principle,  infrastructure like roads and

access to market should be enhanced for farm diversification. 
Bhattacharya (2008) examined crop diversification as a search for an alternative

source of income for farmers in the state of West Bengal in India to meet the challenges

of a  globalizing market  in agriculture  as well  as growing and changing needs of the

population. Many countries in South East Asia have undertaken crop diversification to

enhance  productivity  and  cultivate  high  value  crops  with  positive  outcomes.  These

countries  are  gradually  diversifying  their  crop  sector  in  favour  of  high  value

commodities,  especially  fruits,  vegetables  and  spices.  Diversification  is  taking  place

either  through area augmentation or by crop substitution.  If carried out appropriately,

diversification can be used as a tool to augment farm income. The study covered a period

of eight years from 1997-98 to 2004-05. There are two obvious reasons for choosing this

period.  First,  whatever diversification has taken place,  it  has occurred during the late
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nineties and second, availability of meaningful data from reliable sources regarding the

high value crops. It was hypothesized that gradual slowing down of the green revolution

in terms of yield levels of cereals and opening up of the economy are paving way for

diversification, employment generation, alleviate poverty, water resources and conserve

precious soil. Study by Pingali and Rosegrant (1995) supported this positive impact of

diversification. The nature of crop diversification was first examined through changes in

allocation  of  land  for  cultivation  of  different  crops  grown  over  the  years.  Different

diversity indices had been used to measure the degree of diversification taking place in

the  state.  Inter-crop  variation  in  output  was  also  considered  for  the  period  under

consideration.  Compound  growth  rates  of  area  under  high  value  crops  were  also

calculated to show the trends in diversification. Diversification index was calculated for

the state as well as for the districts. Diversification may be broadly defined as a shift of

resources from the low value agriculture to high value agriculture as indicated by Vyas

(1996). It can also be considered as a shift of resources from farm and non-farm activities

or simply a larger mix of diverse and complementary activities within agriculture. There

are different  methods of measuring diversification.  The study revealed that  fruits  and

vegetables had shown good performance during the period under consideration. Though,

share of area under fruits was relatively low in the state as compared to the major crops,

an increasing trend was observed in area allocation under most of the fruit crops. Of the

fruit crops grown in West Bengal, mango accounted for bulk of the total area (36.57 per

cent) under fruit crops followed by banana (17.46 per cent), other fruits (11.3 per cent)

and  Jackfruit  (8.4  per  cent).  Hence,  agricultural  sector  in  West  Bengal  have  been

gradually diversifying towards high value commodities  such as fruits,  vegetables  and

flowers. Detail investigations reveal that most of the diversification had come through

individual  efforts  of  the  small  farmers  with little  support  from the  government.  It  is

because food security issues are still critical in the state as well as in the country and

government policy is still obsessed with self sufficiency in cereals. However, speed of

diversification in West Bengal was rather slow and is much less than that of the country

as a whole. Moreover, diversification was not evenly distributed over the districts. While

some of the districts  were picking up diversification quite  rapidly,  others are  lagging

behind. Vegetable cultivation is eco-friendly and uses less water than cereals, especially

paddy, necessitating withdrawal of less amount of ground water from wells and tube-

wells and thus, helps in conservation of ground water. It may be noted that widespread

cultivation of summer  paddy (boro)  had now resulted in reduction of water table and
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consequent non-availability of ground water for irrigation and even for drinking in many

areas. If diversification can be efficiently managed to reduce risk and augment income of

the small farmers, environmental degradation may be checked to a certain extent  

Baishya  et al  (2009) studied the vegetable production scenario while examining

the constraints and opportunities of crop diversification in Assam. The study highlighted

that 83 per cent of the respondents were having either marginal or small holding size and

the inclusion of vegetable crops in the system provided better returns. The researchers

highlighted the need for expansion in irrigated area and the development of marketing

infrastructure  to  take the advantage  of tremendous possibility  for crop diversification

with high profitability in the state.

Jha  et  al (2009)  in  their  study  discussed  factors  responsible  for  agricultural

diversification  at  different  levels:  country  (India),  state  (Haryana)  and  farms  of

Kurukshetra  district  in  Haryana.  The study used alternate  measures  of diversification

namely,  the  Simpson index and concentration  of  non-food crops  on  several  possible

factors  such as income,  land distribution,  irrigation intensity,  institutional  credit,  road

density,  urbanization  and  market  penetration.  The  regression  results  suggest  that

increased road density, urbanization, encouraged commercialization of agriculture in a

region  boost  specialization  of  some  crops  and  crop-groups  as  per  the  resource,

infrastructure and institutions of the region. The country-level analysis of regression with

the  Simpson  Index  often  goes  against  the  established  findings  on  determinants  of

agricultural  diversification  in  the  country.  The  regression  results  with  diversification

indices  are  clear  at  the  state-level.  A negative  relationship  of  alternate  measures  of

diversification with irrigation intensity reveals that an increase in irrigation is leading to

specialization  under  paddy  and  wheat  crops.  This  process  is  strengthened  with  the

penetration of the regulated markets. During the last decade, urbanization has emerged as

an important factor which has a positive effect on agricultural diversification. Farm level

diversification suggests that small farms are less diversified in Kurukshetra district  of

Haryana. Interestingly, diversification with crops is increasing risk in the farm portfolio

whereas; diversification with livestock reduces risk in farm income.

Chakrabarti and Kundu (2009) attempted to examine the rural non-farm economy

and  impact  of  crop  diversification  in  India.  Results  showed  that  crop  diversification

under  the integral  institutional  set  up of  contract  farming;  processing,  packaging and

retailing may display the petty manufacturing and services that mattered over the years in

different  parts  of  rural  India  as  constituent  of  an  endogenous  process  driven  by
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agricultural  growth  and  changing  land  relations.  The  authors  showed  that  sectoral

policies  such  as  crop  diversification  in  agricultural  land,  conversion  of  land  for

industrialization should not be formulated in isolation. Such policies should particularly

take into account the corresponding impact in the case of rural labour and intensive non-

farm sector which is accepted as a dynamic segment of the economy having employment

generation  potential.  They further  argued that  policies  of crop diversification  to raise

farm income and land conversion for rapid industrial progress should form part of a more

comprehensive broader project encompassing all major sectors of the economy. It can

socially benefit when it is complimented with intensive infrastructural facilities, financial

and  technological  support,  etc,  especially  for  the  localized  micro  (labour-intensive)

enterprises engaged in processing, storing and packaging.

Lin (2011) in her study “Resilience in agriculture through Crop Diversification:

Adaptive Management for Environmental Change” recognized that climate change may

have  negative  consequences  for  agricultural  production  unless  resilience  is  built  into

agricultural systems. One rational and cost-effective solution could be implementation of

increased agricultural crop diversification. Although, idea of building resilience had been

studied in a broad range of ecosystems from coral reefs to forests, it was not studied well

for the agro- ecosystems which are important  for the survival of human society.  The

development of resilient agricultural systems is essential because societies greatly depend

on the  provisioning through agriculture  (food,  fodder,  and fuel)  for  their  livelihoods.

Several  agriculture  based economies  had a  few other  livelihood  strategies  and small

family  farms  have  little  capital  to  invest  in  expensive  adaptation  strategies,  which

increased  vulnerability  of  rural  agricultural  communities  to  a  changing  environment.

Recent evidences suggested that climate change will affect both biotic (pest, pathogens)

and abiotic (solar radiation, water, temperature) factors in crop systems, threatening crop

sustainability  and production.  More diverse  agro-ecosystems with  a  broader  range of

traits  and  functions  will  be  better  able  to  perform  under  changing  environmental

condition which is important given the expected changes in biotic and abiotic conditions.

It  is  clear  that  farmers  were facing  growing stress  from climate  change.  The greater

implementation  of  diversified  agricultural  systems may be a  productive way to build

resilience into agricultural systems. The challenges in increasing adoption of diversified

agricultural management strategies are both scientific and policy based. In the scientific

realm, the adoption of diversified agricultural systems could be bolstered if farmers had a

better idea of how to optimize a diversified structure to maximize production and profits.
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Crop and landscape simulation models that can model a range of climate scenarios and

landscape modelling with farm profitability scenarios would help farmers find optimal

strategies for maintaining production and profit. Stakeholder-based participatory research

would also be highly beneficial as researchers could model strategies that seem plausible

to farmers. Diversified farming strategies are supported by international research efforts,

including  the  International  Assessment  on  Agricultural  Knowledge,  Science  and

Technology for Development, a global report of more than 400 scientists that concluded

that locally adapted seed and ecological farming can better address the complexities of

climate change, hunger, poverty and productive demands on agriculture in the developing

world.
Kalaiselvi (2012) in his paper evaluated crop diversification in India. The paper

based on secondary  sources  of  data  tried to  assess  crop diversification  in  the Indian

perspective.  The  author  concluded  that  India  with  wide  variations  in  agro-climatic

conditions being a vast country of continental dimension presents excellent opportunities

for  crop  diversification.  Such  variations  led  to  the  evolution  of  regional  niches  for

various crops. Historically, regions were associated with dominant crops in which they

specialized due to agronomic, climatic, hydro-geological and historical reasons. But, with

technological  change  encompassing  bio-chemical  and  irrigation  technologies  in  the

sixties, agronomic niches had undergone significant changes. Results showed that there is

a mixed scenario regarding the typology of diversification within the states. Some states

exhibit more diversification, while others lack it. The pattern is completely diverse across

India. 
Das and Mili (2012) conducted a study of Dibrugarh district in Assam to analyze

the  pattern  of  crop diversification  and nature  of  changes  in  cropping pattern  for  the

period 1999-2000 to 2009-10 by using secondary data. Gibb’s and Martin Index of crop

diversification  were  computed  to  fulfill  the  objectives.  They  observed  that  crop

diversification is slow in Dibrugarh district.  Findings suggest that crop diversification

was above 62.9 per cent for large farmers with higher cropped area while this ratio was

only 37.04 per cent in the medium category and there was no diversification in the small

category of farmers. But, crop diversification has declined in case of large category and

reached  to  16.43 per  cent  in  the  year  2009-10 while  it  has  increased  in  the  case  of

medium category and reached to 70.84 per cent during the same year. It is worth noting

that index for the lower category of farmers has increased in 2009-10 which was zero in

1999-2000.  The  authors  conclude  that  diversification  index  for  the  year  2009-10  in
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comparison to 1999-2000 exhibits  a  declining  trend which is  indicative  of poor crop

diversification. 
In order to analyze different measures of crop diversification, Pal and Kar (2012)

conducted a study of Malda district in West Bengal and compared district and state level

diversification  for  the  period  2001  to  2008.  The  authors  used  different  methods  to

measure extent of crop diversification. Results show that there is hardly any change in

the number of crops cultivated by the farmers except tea in a few northern districts of

West  Bengal.  Moreover,  under  aman  and  boro  paddy,  potato  and  mustard  together

increased from 64% of GCA in 1970-73 to 77 % in 2002-2005 despite some inter-district

variations, owing to important factors such as use of chemical fertilizer and irrigation.

Findings show that blocks with urban or rural urban tendencies registered higher level of

crop diversification. Most of the poor farmers are still addicted to mono cropping. 
Sharma and Mohan (2013) conducted a study to find out growth and challenges

of  diversification  of  agricultural  sector  in  the  state  of  Punjab.   The  study  based  on

secondary  data  had  covered  a  time  period  of  1970-71  to  2010-11.  The  study  had

evaluated  major  indicators  of  diversification  and  provided  alternative  diversification

strategy for  the  economy.  Findings  showed that  Green Revolution  was limited  in  its

impact in terms of crops, regions and farmers. At present, agricultural sector of the state

is  passing  through  severe  economic  crisis.  Currently,  slowing  down  of  agricultural

growth, paddy-wheat monoculture, over exploitation of natural resources, increasing debt

burden of the farmers, rapidly rising labor force, declining land man ratio, higher use of

fertilizers and pesticides, steep rise in land prices, inadequate financial facilities, poor

human  capital  formation,  increasing  income  inequalities,  etc.  are  the  major  issues

creeping in the agricultural economy of the state. Looking at the crisis, authors suggested

immediate  need  to  diversify  economy  of  the  state  instead  of  advocating  only  crop

diversification.

A study  based  on  secondary  data  from 2007  to  2010  by  Pinki  et  al (2013)

examined spatial pattern of crop diversification by dividing Haryana state into three parts

which consist of districts with high diversification, districts with medium diversification

and districts with low diversification. They pointed out that higher crop diversification

was  found in  western  part  of  Haryana,  medium crop diversification  in  northern  and

southern parts of the state while eastern part of the state showed low crop diversification.

The districts with wheat paddy rotation in cropping systems were facing the problems of
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soil  degradation  and  declining  crop  yield  per  unit  of  land.  These  districts  required

immediate attention for achieving a high degree of crop diversification.

Singh  et al (2013) also made an attempt to analyze crop diversification in the

state of Punjab. The study was based on time series data for the period 1980-81 to 2008-

09. The authors used various concentration indices i.e., Herfindahl and Entropy to work

out agricultural diversification. Findings revealed that cultivation of crops is determined

by a  set  of  indices  like  technology,  market  forces,  government  policies,  climate  and

global factors. These factors directly and indirectly impact cropping pattern in a region.

Although, growth rate of agricultural  production and yield had decelerated,  there was

hardly  any  major  diversification  in  cropping  pattern  since  1981-82.  The  authors

concluded that Punjab agriculture is moving towards specialization of crops primarily,

paddy  and  wheat  in  most  of  the  districts  except  American  cotton  in  Malwa  region,

sugarcane  and  moong  in  Gurdaspur,  Jalandhar,  Kapurthala  and  Hoshiarpur  districts.

Findings suggested that there is a need to shift production profile. A farmer needed to

diversify crop pattern in favour of crops such as soybean, maize, fruits and vegetables.

Developing dairy sector to produce milk and milk products for urban centres of north

India  was  additional  method  of  diversification  in  the  crop  base  of  Punjab.  Also,

establishing  processing  plants  for  vegetables,  fruits,  dairy  and poultry  products  were

efficient methods of diversifying the agricultural base. For achieving the objectives of

crop diversification and agro –industrialization, building a golden triangle with farmers,

agro-industry and banker as the corner of the triangle appeared to be a pragmatic policy.

Reddy (2013) conducted an important study to examine agricultural growth and

crop diversification towards pulses, oilseeds and other high value crops in the state of

Orissa. The study used secondary data and covered a time period from 1971 to 2008

which is divided into two sub-periods i.e. pre-liberalization and post liberalization period.

The author used the Battese and Coelli (1995) stochastic production function model. In

particular, production of pulses seems to have stagnated in the state during this period.

Results  showed dominance and increased importance of paddy in the state.  However,

productivity of paddy was still low and increased at a slow rate, while productivity of

pulses and oilseeds declined during the same period. The author concluded that cost of

production of pulses, oilseeds and other crops are low as compared to paddy, hence net

returns per hectare to the economy and to the farmers are higher compared to paddy. He

suggested that it is necessary to improve infrastructure, services and human capital for

crop diversification.    
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Saha  (2013)  examined  crop  diversification  in  Indian  agriculture  with  special

reference to emerging crops. The author used secondary data to explore the levels and

trends of crop diversification and identify major emerging crops. The study has covered a

time period of 1990-91 to 2008-2009. Results show that crop diversification is taking

place gradually and most of states are associated with this process. Although, dependence

on food crops  persisted,  commercial  and horticultural  crops  were  emerging as  a  fast

alternative. The study found that leading states like Rajasthan, Gujarat, Maharashtra and

Karnataka were setting examples for other states and defining strategy through which

diversification and self sufficiency could be achieved in crop sector.

To sum up, all the reviewed studies dealt with crop diversification and indicated

that  crop diversification  was continuing  over  time and most  of  the  states  have  been

associated  with  this  phenomenon.  Although,  dependence  on  food  crops  persists,

importance of commercial  and horticultural  crops is emerging fast. The leading green

revolution states such as Punjab and Haryana are showing a fatigue in crop sector due to

paddy wheat dominance, over exploitation of natural resources, increased debt burden on

farmers, rapidly rising labour force, declining land man ratio, higher use of fertilizer &

pesticides, increasing income inequality. Some of the studies analyzed factors affecting

crop diversification and concluded that there has been strong correlation among factors

like education, distance from main road, distance from nearest city/town, infrastructure,

machinery and crop diversification.  However, other studies indicated that size of land

holding remained the main factor responsible for crop diversification. In particular, large

land size provides farmer an alternative to produce different crops at the same time. A

number of studies have been conducted in India on methodological issues for estimating

crop  diversification,  but  most  of  these  studies  were  either  based  on  secondary  data

available from different sources for depicting macro scenario at the state and national

level.  These  studies  do  not  provide  breakup  of  household  data  by  socio-economic

characteristics such as size of operational holdings. Majority of available micro studies

on  crop  diversification  in  different  strata  of  households  ignored  in-depth  analysis.

Literature based on in-depth village studies at the micro level is limited to some states

and therefore,  there  is  an  urgent  need to  conduct  in-depth  micro  level  studies.  Such

studies  provide  important  insight  that  cannot  be  derived  from secondary  data  based

studies due to availability of limited information. The present study aims to address some

of the deficiencies in the earlier literature on the subject and will be useful to frame future

policy initiatives.
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1.4. Need for study

The emerging scene of Punjab, Haryana and Western Uttar Pradesh agriculture is not free

from some serious concerns. Overtime, other states are becoming self sufficient as they

are also emerging as the potential contributor towards the production and procurement of

rice and wheat in India, resulting into the declining demand of these crops grown in these

states. In wake of the emerging scenario in country, the Union government is advising

these states to shift  some area towards production of other crops.  The state cropping

pattern of these states dominated by wheat-rice rotation is also causing a serious damage

to the natural resource base. Paddy in particular,  a water-intensive crop is blamed for

water-table  depletion  in  tube-well  irrigated  areas  and water-logging in  canal  irrigated

areas. Despite huge contribution of ground water in agriculture growth, it is heading for

crisis and needs urgent attention. Due to unregulated use and heavy subsidies on power,

there has been a tendency of excess withdrawal of this  precious resource.  Decline in

water level is observed mostly in northern, north western and eastern parts of the country

including the states of Punjab, Haryana and Western Uttar Pradesh. The monoculture of

paddy wheat  has also resulted into iincreasing incidence of nutrient deficiency in the

soils, including micronutrients and insect-pest attacks on the crops are also posing major

threats to productivity, food grain production and sustainability of agriculture in the long

run.   Diversification  of  cropping pattern  especially  from paddy towards  environment

friendly  crops  with  emphasis  on  quality  output  and  promotion  of  agro-processing

industry is the need of hour. Therefore, the present study was undertaken to examine the

relative  economics  of  paddy  vis-à-vis  competing/alternative  crops,  the  constraints  in

adoption  of  alternative  crops  and  to  suggest  policy  measures  to  overcome  these

constraints in selected states of India

1.4. Objectives of the study

i. To examine the production and procurement pattern of paddy in selected states of

India

ii. To workout the relative economics of paddy vis-à-vis competing/alternative crops

iii. To bring out the constraints in adoption of alternative crops to paddy

iv. To suggest policy measures to overcome the constraint in adoption of alternative

crops to paddy in selected states of India
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1.5. Study design and methodology 

1.5.1 Methodology 

The study was conducted by 3 Agro Economic Research Centres in Haryana, Punjab and

Uttar  Pradesh  (Western  part)  states  of  India and  co-ordinated  by  Agro  Economic

Research  Centre,  Punjab  Agricultural  University,  Ludhiana.  The  survey  instruments,

tabulation,  technical  inputs  and  guidance  for  the  study  were  provided  by  AERC,

Ludhiana.  The  common  methodology  was  adopted  for  the  selection  of  study  area,

sampling design, data collection and analytical framework used in the light of specific

objectives of the study is discussed in this chapter. 

1.5.1.1 Sampling Design

1.5.1.1.1 Selection of sample farm households

The study was conducted in Haryana, Punjab and Uttar Pradesh (Western part) states of

India.  In the present study, important crops competing with paddy during kharif season

viz., basmati-paddy, bajra, maize, urad, cotton, guara and sugarcane were selected for the

in- depth analysis. Amongst different districts of the selected states, six districts with the

highest area/production of crops/highest diversification in the state (depending upon the

coverage of the crops to be selected) were taken purposively. 

Amongst the selected districts, one block was selected randomly from each district. From

each block, a cluster of 3 - 5 villages was randomly chosen. Finally,  a sample of 35

farmers was selected randomly from each selected cluster, making a total sample of 210

farmers.  The primary data collection was done by the personal interview method for the

reference  year  2012-13.  Finally, in  Haryana,  6  districts  of  the  state  viz.  Panchkula,

Sonepat, Faridabad, Palwal, Jind and Fatehabad were selected for the present study and

the  important  crops  competing  with  paddy  during  kharif season viz.,  basmati-paddy,

bajra, maize, and cotton were selected for the in- depth analysis.  In Punjab, 6 selected

districts  of  the  state  included Mansa,  Fazilka,  Gurdaspur,  Hoshiarpur,  Shahid Bhagat

Singh Nagar and Kapurthala and the important crops competing with paddy during kharif

season viz., basmati-paddy, bajra, maize, cotton, guara and sugarcane were taken for the

study.  In  Western  Uttar  Pradesh,  6  districts  viz.  namely  Buland  Shahar,  Mainpuri,

Aligarh,  Mathura,  Bareilly  and  Amroha   were  selected  and  the  important  crops

competing with paddy during  kharif season viz., basmati-paddy, bajra, maize and urad

were selected for the detailed analysis.  
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1.5.1.1.2 Data collection

The study has been based on primary as well as secondary data. The primary data were

collected from the growers.  The secondary data on area, production,  productivity  and

procurement of the important crops of the selected states were collected from the various

published sources.

1.5.1.2 Analytical framework

Tabular analysis was adopted to analyze the cost and returns associated with different

crops. Multiple response technique was used to study various problems/constraints faced

by the sample households. 

1.5.1.2.1 Calculations of CAGR (Compound Annual Growth Rates)

The compound annual growth rates were calculated by fitting the exponential function to

different aspects of area, production, productivity of the important crops in selected states

of India.
Y=abx

Log Y= log  a + x log b
Compound annual growth rate= (Antilog b-1)X 100
Where: Y= Absolute value

                         x= Time (years)

1.5.1.2.2 Cost and return analysis

The  cost  of  cultivation  has  been  worked  out  by  following  variable  cost  components

classification and standard cost concepts. The variable cost included value of hired and

family labour, owned and hired machinery, seed, manure, fertilizer, pesticides, interest on

working capital and other miscellaneous expenses. The gross return has been calculated

as by multiplying total production with average price. The net returns over variable cost

have been calculated as the difference between the gross return and variable cost. The

benefit cost ratio has been calculated by dividing the gross return with variable cost.

1.5.2 Study design 

This study is organized into six chapters. Chapter I give a brief account of the agricultural

development and the emergence of problems arising due to monoculture of paddy- wheat

in selected states of India and enlist  the objectives of present study and methodology

adopted  for  achieving  these  objectives.  Production  and  procurement  status  of  major

kharif crops in selected states of India is discussed in chapter II. Chapter III relates to the

socio  economic  characteristics  of  sample  households  including  demographic

characteristics, land resources, farm power and machinery, cropping pattern, production
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and  disposal/utilization  pattern.   The  economics  of  production  for  paddy  vis-à-vis

competing crops during  kharif season forms the chapter IV. Chapter V highlights the

constraint  analysis  for  various  alternative  crops  during  kharif season in  these  states.

Finally, Chapter VI encompasses the major findings and policy implications to promote

various alternative crops for diversification of agriculture in these states.
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Chapter 2

Production Status of Major Kharif Crops in selected states of

India

               The advent and adoption of semi dwarf high yielding varieties along with

matching  production  and  protection  technologies  in  Green  Revolution  belt  of  India

comprising of Haryana, Punjab and Uttar Pradesh (Western part) states of India have led

to monoculture of rice and wheat in these states at the cost of other crops like maize,

pulses and oilseeds. In the light of this background, the present chapter has been designed

to  highlight  the  status  of  cultivation  and procurement  of  major  kharif crops  in  these

selected states of India.

2.1. Production status of major kharif crops 

An examination of area under important crops in kharif season in Haryana, Punjab and

Uttar Pradesh states of India shows that in the post green revolution era, these states have

witnessed a considerable change in its cropping pattern. Traditionally, these states were

predominantly a wheat growing area.  Rice stormed in the cropping pattern since mid

1970’s as a commercial crop and made a major impact on the agriculture in these states.

The area under paddy in Haryana, Punjab and Uttar Pradesh which occupied only about

5, 6 and 13 per cent of gross cropped area (GCA) during TE 1970-71 jumped to around

19, 36 and 23 per cent in TE 2011-12 in these states, respectively (Table 2.1).  The area

under rice has increased by replacing crops like  kharif pulses, maize, jowar, bajra and

kharif oilseeds. In Haryana, during the triennium ending (TE) 1970-71, bajra was the

dominant crop which occupied more than 18 per cent of GCA. In ranking, paddy and

jowar were next and each one was allotted more than 4 per cent of GCA. Cotton and

pulses received 4 per cent of GCA. In a nutshell,  pattern of area allocation in  kharif

season  during  the  TE  1970-71  in  Haryana  was  found  skewed  towards  bajra  which

requires minimum irrigation. Recently, the acreage allocation under  kharif crops in TE

2011-12, in Haryana indicates significant  increase in acreage under paddy and cotton

which occupied almost 19 and 8 per cent of GCA, respectively. Maize, a multipurpose

crop became almost negligible. However, bajra still occupied around 9 per cent of total

kharif area. In Punjab, the area under rice has increased 8 folds during last four decades

by replacing  crops like cotton,  kharif pulses,  maize,  jowar,  bajra  and  kharif oilseeds.

Similarly, the production of rice during this period increased by about twelve times from

0.56 million tonnes to 10.9 million tonnes i.e at CAGR of 6.07 per cent per annum.  The
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area under rice which occupied only 6.43 per cent of gross cropped area during TE 1970-

71 jumped to around 35.73 per cent in TE 2011-12. The state has extreme specialization

of paddy-wheat cropping system which may be attributed to effective implementation of

agricultural price policy with minimum support price (MSP) and relative profitability of

these crops as compared to other crops. Cotton is ranked third in the cropping pattern of

the state. The area under this crop in TE 1970-71 was about 5 per cent of gross cropped

area  and  its  share  in  GCA went  down  to  5.97  per  cent  in  TE  2000-01.  With  the

introduction of Bt varieties, area under cotton again rose to 6.54 per cent in 2011-12. The

proportionate area under maize kept on declining since TE 1970-71 from 9.77 per cent to

1.69 per cent in TE 2011-12. The area under sugarcane decreased by 0.28 per cent per

annum.  On the  other  hand,  the  production  of  kharif pulses  and oilseeds  went  down

drastically over this period. The reason of decline of production of these crops was the

drastic decline of area under these crops due to encroachment by paddy and wheat. On

the other hand the area under kharif oilseeds have shown the continuous decrease since

the TE 1970-71 and the area has declined from 3.63 per cent to meager 0.1 per cent of

GCA in the TE 2011-12.  It can be concluded that imbalance in favour of two main

cereals  viz.  rice  and wheat  in  the  cropping  pattern  has  further  sharpened  despite  all

efforts of diversification in the state agriculture. In Uttar Pradesh, area under paddy was

3059. 70 thousand hectares in TE in 1970-71 which has increased to 5797.30 thousand

hectares in TE 2012-13, showing 189.47% increase over the period. The production of

paddy has been continuously increasing from TE 1970-71 to TE 2012-13 in U.P. The

production of paddy was 2362.32 thousand metric tonnes in TE 1970-71 which has gone

up to 13418.24 thousand metric tonnes in TE 2012-13 showing 568% increase over the

period. The yield of paddy was 7.67 qtl per ha. in TE 1970-71 which has increased to

23.12 qtl per ha. in TE 2012-13 thereby showing 301% increase over the period. It shows

that area, production and yield of paddy have positive rate of growth during the study

periods. The area and production of maize have maintained the decreasing trends during

corresponding periods.  The area  under  maize  was 1454.78 thousand  hectares  in  TE

1970-71  which  has  decreased  to  720.44  thousand  hectares  in  TE  2012-13,  thereby

showing 150.48% decrease over the period. It shows that area under maize was shifting

to another  kharif crops in U.P. despite its better yield per ha. The area under bajra was

1064.90  thousand  hectares  in  TE  1970-71  which  has  decreased  to  907.93  thousand

hectares  in  TE  2012-13,  showing  114.74%  decrease  over  the  period.  Urad  is  most

important kharif pulse in Uttar Pradesh. The area, production and yield of urad have also
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maintained increasing trends over a period of 42 years. The area under urad was 51.96

thousand hectares in TE 1970-71 which has gone up to 508.65 thousand hectares in TE

2012-13  showing 878.93% increase  over  the  period,  while  yield  rate  of  urad  varied

from1.49 qtl per ha in TE 1985-86 to 6.69 qtl per ha in TE 2012-13. As far as other

kharif crops  are  concerned,  area,  production  and yield  of  sugarcane  and pulses  have

significantly  increased  in  U.P.  in  the  study  period.  It  may  be  concluded  with  this

impression that among  kharif crops of U.P. the maximum decline in area under maize

was witnessed during the study periods. The area, production and yield of most of other

important  kharif crops of U.P. have maintained rising trends in U.P. during the study

periods.
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Table 2.1: Change in cropping pattern, selected states, India, 1970-71 to 2011-12
    (Per cent to gross cropped area)

Crops
Haryana Punjab U.P.

TE
1970-71

TE
1985-86

TE
2000-01

TE
2011-12

TE
1970-71

TE
1985-86

TE
2000-01

TE
2011-12

TE
1970-71

TE
1985-86

TE
2000-01

TE
2012-13

Paddy* 4.97 10.05 17.46 19.10 6.43 22.82 31.83 35.73 13.13 20.77 22.24 23.12

Bajra 18.05 13.21 9.79 9.44 3.59 0.64 0.06 0.04 4.57 3.79 3.19 3.62

Maize 2.11 1.01 0.30 0.17 8.81 4.05 1.99 1.69 6.24 4.46 3.56 2.87

Urad - - - - - - - - 0.58 0.75 1.10 2.03

Mash 0.19 0.11 0.04 0.03 0.46 0.18 0.05 0.04 - - - -

Cotton 4.03 6.16 9.11 8.30 7.03 7.92 6.22 6.38 0.22 0.07 0.02 0.02

Sugarcane NR NR NR NR 2.55 1.13 1.37 0.89 5.51 6.11 7.38 8.64

Jowar 4.35 2.48 1.90 1.11 - - - - - - - -

Arhar - - - - - 0.58 0.11 0.05 - - - -

Moong 0.36 0.10 0.20 0.30 0.09 0.54 0.46 0.09 - - - -

Groundnut 0.25 0.15 0.01 0.03 3.42 0.69 0.06 0.03 - 0.00 0.00 0.00

Sesamum - - - - 0.21 0.20 0.20 0.08 - 0.33 0.32 0.33
Gross Cropped 
Area (000'ha)

4957 5647 6155 6428 5678 7068 8099 7879 23297 25074 26769 25074

* Paddy includes basmati paddy area also
 NR: Not reported
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2.2  Area, production and productivity of major kharif crops in Haryana

The  present  section  encompasses  the  temporal  changes  in  the  area,  production  and

productivity of different kharif crops in the Haryana state as well as its 6 selected districts

viz. Panchkula, Sonepat, Faridabad, Palwal, Jind and Fatehabad.

2.2.1. Haryana

An examination of area under important crops in  kharif season in Haryana during the

triennium ending (TE) 1970-71 in Table 2.2 (a) indicates that bajra was the dominant

crop which occupied more than 50 per cent of total kharif acreage. In ranking, paddy and

jowar were next and each one was allotted more than 10 per cent of total kharif acreage.

In commercial crops, cotton received 11.53 per cent of total acreage. The pulses, though

known for nitrogen fixing in the soil occupied merely 1.50 per cent of total kharif area in

this period. In a nutshell, pattern of area allocation in kharif season during the TE 1970-

71 in  Haryana  was  found  skewed  towards  bajra  which  requires  minimum irrigation.

Recently, the acreage allocation under  kharif crops in TE 2011-12 in Haryana indicates

marginal  change  in  acreage  under  paddy,  whereas,  cotton  lost  by  almost  4  per  cent.

Maize,  a  multipurpose  crop  became  almost  negligible.  However,  bajra  still  occupied

around 21 per cent of total kharif area. It is important to note that horticultural crops i.e.,

fruits  and  vegetables  gained  significantly  but  latter  was  an  important  beneficiary  by

indicating around 12 per cent of  kharif area during TE 2011-12 in Haryana. This trend

could  be  due  to  increasing  demand  for  high  value  crops  arising  out  of  changes  in

consumption pattern of population. The maximum positive change in production could be

noticed for paddy. The share of paddy increased from 32.65 per cent to 70.33 per cent

between TE 1970-71 and 2011-12. Other cereal crops such as bajra, maize and jowar lost

heavily in terms of proportion in total  kharif production during this period. In case of

bajra, it turned out less than 25 per cent. The share of total cereals with their declining

proportion in kharif production does not show perceptible decline due to significant gains

experienced by paddy.  The proportion of  pulses in  total  kharif production  turned out

almost negligible. Cotton emerged as second important crop which gained significantly

and its share became 6.93 per cent in TE 2011-12 from 5.18 per cent in TE 1970-71.

Thus,  distribution  of  production  across  important  crops  in  kharif season  in  Haryana
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followed the pattern of acreage allocation and that is why paddy and cotton experienced

significant gains in their shares during this period.

Table  2.2  (a):  Trends  in  area,  production  and  yield  of  major  kharif crops  in
Haryana, 1970-71 to 2011-12 

Crop TE 1970-71 TE 2011-12
% change 
(1970-71 to

2011-12)

CAGR 
(1970-71 to

2011-12)

Rice
Area 246.33 1227.93 498.49 3.88
Production 368.00 3616.73 982.81 5.07
Yield 1480.00 2946.00 199.05 1.14

Maize
Area 104.53 10.93 10.46 -6.90
Production 111.33 25.00 22.46 -3.79
Yield 1043.00 2279.00 218.50 3.33

Bajra  
Area 894.77 606.53 67.79 -1.32
Production 524.00 1096.00 209.16 2.17
Yield 586.00 1809.00 308.70 3.54

Total kharif 
cereals

Area 1461.10 1916.47 131.17 0.56
Production 1048.67 4774.40 455.28 3.67

Cotton
Area 199.93 533.40 266.79 2.62
Production 58.36 356.21 610.37 4.25
Yield 292.00 668.00 228.77 1.58

Mash
Area 9.43 2.13 22.59 -4.56
Production 3.57 0.77 21.57 -6.20
Yield 380.00 358 94.21 -1.72

Moong
Area 17.60 19.23 109.26 2.26
Production 7.07 8.83 124.89 0.44
Yield 384.00 459 119.53 -1.78

Total kharif 
pulses 

Area 27.03 21.37 79.06 0.01
Production 10.63 9.60 90.31 -1.58

Groundnut
Area 12.63 2.03 16.07 -5.76
Production 9.33 2.00 21.44 -6.24
Yield 754.00 979 129.84 -0.50

***, ** and * significant at one, five and ten per cent level of significant 
Note: TE indicates Triennium Ending Average 
Area: 000’ ha., Production: 000’ metric tonnes and Yield: Kg/ha 
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Trends in yield rates indicate that yield rates of each analyzed crop increased significantly

during the study period except mash among pulses. However, bajra is the only crop which

exhibited triple increase in productivity. It jumped from around 585 kg/ha in TE 1970-71

to 1808 kg/ha in TE 2011-12. The yield rate of paddy, currently most important  kharif

crop in Haryana changed from 1408 kg/ha in TE 1970-71 to 2946 kg/ha in TE 2011-12. It

was largely due to adoption of HYV seeds and availability of assured irrigation. Pulses

and  groundnut  were  least  beneficiaries  of  productivity  gain  in  this  period.  The

productivity  of  cotton  increased  significantly  during  the  above  mentioned  period.  It

jumped  from  around  1721  kg/ha  in  TE  1970-71  to  3898  kg/ha  in  TE  2011-12.  To

conclude, monoculture of paddy has dominated in distribution of acreage and production

of kharif season crops in Haryana during the above mentioned period. In addition, cotton

also gained in area, production and yield during the study period. The area under paddy

cultivation has increased at the rate of 3.88 per cent per annum during the study period

that is the maximum growth experienced by any of the  kharif season crop in Haryana.

Further, production of paddy has also exhibited an increase of 5.07 per cent per annum.

This is contributed by expansion in acreage and growth in yield but former has played a

much bigger role. Like paddy, area, production and yield of cotton recorded an increase

of  2.62,  4.25  and  1.58  per  cent  per  annum  during  the  study  period.  Clearly,  area

expansion has played more important role in comparison to yield. The third crop with

significant area expansion is moong but production of moong increased at the low rate of

0.44 per cent per year between 1970-71 and 2011-12. The scenario of increase in acreage

of  coarse cereals  i.e.,  jowar,  bajra  and maize  is  discouraging despite  their  nutritional

value. However, production of bajra increased at the rate of 2.17 per cent per annum due

to commendable growth of 3.53 per cent per annum in yield during this period. Among

the losers, groundnut ranked at the top by indicating decline in growth of area, production

and yield between 1970-71 and 2011-12.
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2.2.2 Panchkula

An examination of Table 2.2 (b) indicates that paddy and maize were the dominant crops

in terms of area allocation in kharif season in Panchkula during TE 1970-71. These crops

occupied 9.31 and 8.22 thousand hectares of area. Around one thousand hectares of area

was devoted to bajra and pulses. But, the pattern of productivity of paddy in Panchkula

was continuously rising over the study period and attained the highest level in TE 2011-

12. The story of bajra is different. The production of bajra was also recorded highest in

TE 2011-12. The same could be observed for yield rates. The pattern of area allocation

under maize in Panchkula district was first declining, then rising and again shrinking. The

production also followed the same pattern over this period. The per centage change in

area, production and yield of paddy during the entire period was 96, 222 and 232 per cent

respectively.  Bajra  was  the  second crop  which  indicated  continuous  rise  in  area  and

production but showed an increase of 155 per cent in TE 2011-12. The area, production

and yield of maize increased by 71, 124 and 173 per centage points over the study period

in Panchkula district. Among foodgrains, results were found poor for pulses. The growth

of acreage under paddy turned out negative for the overall period. The growth pattern of

production  of  paddy during  the  study period in  the district  is  also similar  but  it  has

recorded increase of merely 0.67 per cent per annum due to significant increase in yield.

The performance of maize was found better since it exhibited an increase of 2 per cent

per annum in production and 2.23 per cent per annum in yield despite negative growth in

acreage during the study period. The growth performance of pulses was poor since area,

production and yield indicated negative growth between 1970-71 and 2011-12.

2.2.3  Sonepat

Table 2.2 (c) shows that acreage under paddy has increased from 8.58 thousand hectares

in TE 1970-71 to 92.87 thousand hectares  in  TE 2011-12.  The same rising trend for

production could be noticed. On the contrary, jowar and bajra were found as significant

losers in acreage allocation. It is encouraging to note that yield rates of kharif foodgrains

recorded a positive change during this period.  It is important  to mention that acreage

under cotton in Sonepat district declined from 6.81 thousand hectares in TE 1970-71 to

0.60 thousand hectares in TE 2011-12. Although, productivity of cotton increased from
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192 qtls/ ha to 756 qts/ha during this period, production declined significantly due to loss

in area. The area allocated to paddy has increased by 1083 per cent during this period.  

Table 2.2 (b): Trends in area, production and yield of major kharif crops in 
Panchkula district, 1970-71 to 2011-12, Haryana

Crop TE 1970-71 TE 2011-12
% change 
(1970-71 to

2011-12)

CAGR 
(1970-71 to

2011-12)

Rice
Area 9.31 8.90 96 -1.54***
Production 11.72 26.00 222 0.44
Yield 1259 2921 232 2.01***

Bajra
Area 1.21 1.03 85 -1.23***
Production 0.60 2.00 333 0.00
Yield 494 1935 392 0.00

Maize
Area 8.22 5.87 71 -0.23
Production 10.24 12.67 124 2.00***
Yield 1245 2159 173 2.23***

Pulses (kharif)
Area 1.44 0.33 23 -3.52***
Production 0.54 0.13 25 -4.95***
Yield 371 400 108 -1.49***

Foodgrains 
(Kharif)

Area 20.20 16.13 80 -1.00***
Production 23.09 40.80 177 1.03***
Yield 1143 2529 221 2.06***

***, ** and * significant at one, five and ten per cent level of significant 
Note: TE indicates Triennium Ending Average 
Area: 000’ ha., Production: 000’ metric tonnes and Yield: Kg/ha 
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Table 2.2 (c):  Trends in area, production and yield of major kharif crops in Sonepat
district, 1970-71 to 2011-12, Haryana

Crop TE 1970-71 TE 2011-12
% change
(1970-71 to

2011-12)

CAGR
(1970-71 to

2011-12)

Rice
Area 8.58 92.87 1083 6.58***
Production 12.90 216.67 1680 8.41***
Yield 1503 2333 155 1.72***

Jowar
Area 44.14 9.13 21 -2.72***
Production 9.97 4.67 47 0.00
Yield 226 511 226 0.00

Bajra
Area 55.47 12.40 22 -3.71***
Production 36.31 25.33 70 0.26
Yield 655 2043 312 4.12***

Maize
Area 3.75 0.77 20 -
Production 2.65 2.33 88 -
Yield 707 3043 430 -

Cotton
Area 6.04 0.60 10 -4.33***
Production 6.81 2.67 39 -1.41**
Yield 192 756 394 3.05***

Foodgrains 
(Kharif)

Area 111.93 115.17 103 1.12***
Production 61.83 249.00 403 5.16***
Yield 552 2162 391 4.00***

Source: Ibid
***, ** and * significant at one, five and ten per cent level of significant 
Note: TE indicates Triennium Ending Average 
Area: 000’ ha., Production: 000’ metric tonnes and Yield: Kg/ha 
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The  next  food grain  crop of  jowar  showed  poor  results  in  performance  of  area  and

production despite an increase of 226 per cent in productivity between TE 1970-71 and

2011-12. The similar results could be noticed for bajra and maize. The commercial crop

of cotton did not differ in this regard since increase in area and production was 10 and 39

per  cent,  respectively  during  the  study  period.  The  productivity  of  cotton  increased

significantly (394 per cent) over this period. An examination of growth performance of

paddy, bajra,  maize,  pulses and  kharif foodgrains in Sonepat district  during the study

period indicates that paddy is the only crop which exhibited an increase in area at the rate

6.58 per cent per annum during the study period. Other crops recorded negative growth in

area allocation. The production performance of paddy was excellent as it grew at the rate

of 8.41 per cent per annum during the study period. The yield growth could be noticed

highest for bajra followed by cotton. The growth of area, production and yield of kharif

foodgrains in the district was praiseworthy. The contribution of yield was higher than area

expansion in production performance.

2.2.4  Faridabad

There was limited data for district Faridabad which is a relatively dry district of Haryana.

The analyzed area, production and yield of paddy, jowar, bajra and kharif foodgrains was

during the study period. Results shown in Table 2.2 (d) indicate that acreage under paddy

has increased from 0.29 thousand hectares in TE 1970-71 to 10.20 thousand hectares in

TE 2011-12. The increase  in  production was commendable.  The productivity  became

2288 kg/ha  in  TE 2011-12 from its  earlier  level  of  1217 kg/ha  in  TE 1970-71.  The

acreage under jowar and bajra exhibited significant  decline.  At the overall  level,  area

under  kharif foodgrains  in  district  Faridabad  during  the  study  period  declined  but

production has shown a significant increase due to continuous increase in productivity.

The per centage change in acreage allocated under paddy was exemplary in Faridabad

district  since  it  rose  by  3483 per  cent  between  TE 1970-71  and  2011-12.  Similarly,

production  of  paddy  increased  by  6545  per  cent  during  the  same  period.  However,

productivity  change  was  relatively  lower  (188%).  Thus,  production  of  paddy  in  this

district rose primarily due to area expansion after the availability of irrigation. The per

centage  increase in  area under  jowar and bajra  was 24 and 19 per cent,  respectively

during  this  period.  Production  however,  increased  by  94  and  55  per  cent  due  to  an
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impressive increase of 384 and 286 per cent in productivity. The area, production and

yield of kharif foodgrains during the study period exhibited increases of 5754 and 446 per

cent,  respectively.  The growth performance of  analyzed crops  in  Faridabad presented

shows that paddy is the key crop in this regard. Its area, production and yield grew at the

rate of 10.28, 12.60 and 2.10 per cent per annum respectively between 1970-71 and 2011-

12. Jowar and bajra exhibited poor performance in production despite more than 1.50 per

cent per annum growth in productivity. The negative performance of these crops affected

overall scenario of  kharif foodgrains in Faridabad district. In particular, growth in area

turned  out  negative.  The  growth  in  productivity  however,  saved  the  situation  and

therefore, production increased at the rate of 4.03 per cent per annum during the study

period.

Table  2.2  (d):  Trends  in  area,  production  and  yield  of  major  kharif crops  in
Faridabad district, 1970-71 to 2011-12, Haryana

Crop TE 1970-71 TE 2011-12
% change
(1970-71 to

2011-12)

CAGR
(1970-71 to

2011-12)

Rice
Area 0.29 10.20 3483 10.28***
Production 0.36 23.33 6545 12.60***
Yield 1217 2288 188 2.10***

Jowar
Area 6.44 1.57 24 -1.69**
Production 1.07 1.00 94 0.03
Yield 166 638 384 1.75**

Bajra
Area 20.99 4.00 19 -4.11***
Production 10.39 5.67 55 -0.99*
Yield 495 1417 286 3.25***

Foodgrains 
(Kharif)

Area 27.72 15.77 57 -0.42
Production 11.82 30.00 254 4.02***
Yield 426 1903 446 4.47***

***, ** and * significant at one, five and ten per cent level of significant 
Note: TE indicates Triennium Ending Average 
Area: 000’ ha., Production: 000’ metric tonnes and Yield: Kg/ha 
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2.2.5 Palwal

Palwal is recently created district in the state of Haryana. The pattern of acreage appeared

to be diversified since jowar, bajra and pulses are also cultivated in  kharif along with

paddy. The acreage under paddy has shown phenomenal increase between TE 1970-71

and 2011-12 since, it increased from a marginal 0.52 thousand hectares to 32.07 thousand

hectares in TE 2011-12. The production also followed the same pattern and productivity

increased from 1217 kg/ha to 2744 kg/ha during this period. Further, area under jowar

and bajra declined significantly over this period but proportionate decline in production

was lower due to continuous increase in productivity of these coarse cereals. Pulses have

been a part of crop pattern but received only 0.28 thousand hectares in TE 1970-71 and

merely 0.17 thousand hectares in 2011-12. 

Table 2.2 (e): Trends in area, production and yield of major kharif crops in Palwal 
district, 1970-71 to 2011-12, Haryana

Crop TE 1970-71 TE 2011-12
% change

(1970-71 to
2011-12)

CAGR
(1970-71 to

2011-12)

Rice

Area 0.54 32.07 5950 10.42***

Production 0.66 88.00 13412 12.34***

Yield 1217 2744 225 2.29***

Jowar

Area 11.86 8.30 70 -0.70**

Production 1.97 4.33 220 -0.72**

Yield 166 522 314 1.43**

Bajra

Area 38.63 7.70 20 -4.18***

Production 19.12 14.33 75 -0.83

Yield 495 1861 376 3.49***

Pulses 
(kharif)

Area 0.28 0.17 59 -

Production 0.10 0.08 85 -

Yield 350 500 143 -

Foodgrains 
(Kharif)

Area 51.30 48.23 94 -0.18

Production 21.84 106.75 489 4.34**

Yield 426 2213 520 4.52***
***, ** and * significant at one, five and ten per cent level of significant 
Note: TE indicates Triennium Ending Average 
Area: 000’ ha., Production: 000’ metric tonnes and Yield: Kg/ha 
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Production of pulses also declined but productivity increased from 350 kg/ha in TE 1970-

71 to 500 kg/ha in TE 2011-12. This level of yield is low when compared to the national

average. The overall area allocated to kharif foodgrains in the district lost but production

showed huge gain due to 5 times increase in productivity during the reference period

(Table 2.2 e). Like earlier analyzed districts, paddy was the major gainer. Its area and

production increased by astronomical per centage of 5950 and 13412 respectively during

this period. It is interesting to note that acreage and production of jowar increased in this

district over time. The per centage change in production was above 300 in both the cases.

The story of pulses was the same in district Palwal too as area, production and yields all

three showed relatively slow increase during the reference period. The productivity of

pulses  however,  increased  by  143  per  cent  during  the  study  period.  The  area  and

production of paddy grew at the rate of 10.42 and 12.34 per cent per annum respectively

during the study period. The productivity also increased at the rate of 2.29 per cent per

year. Among coarse cereals, production of bajra declined at the rate of 0.83 per cent per

annum while production of Jowar increased at a slow rate of 0.72 per cent per year. The

yield performance of bajra was found far better in comparison to paddy and Jowar. The

area allocation under kharif food grains declined at the rate of 0.18 per cent per annum

however, commendable growth of 4.52 per cent per annum in yield saved the situation

and, therefore, production in Palwal district grew at 4.34 per cent per year during the

study period.

2.2.6 Jind

Jind is  one of the agriculturally  developed districts  of Haryana.  Like earlier  districts,

variations in these indicators across crops and time periods are common. The acreage

under paddy increased from 9.93 thousand hectares in TE 1970-71 to 112.33 thousand

hectares in TE 2011-12. The phenomenal increase in production could be also noticed.

The per hectare yield of paddy ranged between 1510 kgs/ha  and 1937 kg/ha during the

selected  trienniums.  Like  earlier  cases,  acreage  under  bajra  declined  but  production

became more than double due to significant increase in yield. In Jind, a significant area of

15.72 thousand hectares was allotted to cotton in TE 1970-71 which reached to 52.10

thousand hectares in TE 2011-12. Further, production of cotton also became more than

ten times over this period. It was due to increase in area and enhancement in productivity.
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A glance  at  the  figures  regarding  the  overall  kharif foodgrains  indicates  that  area,

production and yield, all three increased significantly during the reference period. The

area and production of paddy increased by 1131 and 1949 per centage points during the

reference  period.  The productivity  also exhibited  a  change of  172 per  cent  over  this

period.  The  coarse  cereal  of  bajra,  though  indicated  higher  per  centage  change  in

productivity, showed relatively lower change in production due to poor increase in area.

Among non-foodgrains, cotton exhibited an increase of 331 and 1158 per centage points

in area and production during the study period. The per centage change of 349 per cent in

productivity of cotton was commendable. An observation of total  kharif food grains in

Jind points out that area, production and yield increased by 206, 709 and 344 per cent

respectively during this period. The calculated compound growth rates of area, 

Table 2.2 (f): Trends in area, production and yield of major  kharif crops in Jind
district, 1970-71 to 2011-12, Haryana
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Crop
TE 1970-

71
TE 2011-12

% change
(1970-71 to

2011-12)

CAGR
(1970-71 to

2011-12)

Rice
Area 9.93 112.33 1131 5.76***
Production 15.00 292.33 1949 7.04***
Yield 1510 2602 172 1.21***

Bajra
Area 63.40 38.80 61 -2.22***
Production 36.83 75.33 205 0.87*
Yield 581 1942 334 3.16***

Cotton 
Area 15.72 52.10 331 3.05***
Production 16.03 185.67 1158 5.59***
Yield 173 606 349 2.47***

Foodgrains 
(Kharif)

Area 73.33 151.13 206 1.12***
Production 51.83 367.67 709 4.19***
Yield 707 2433 344 3.04***

***, ** and * significant at one, five and ten per cent level of significant 
Note: TE indicates Triennium Ending Average 
Area: 000’ ha., Production: 000’ metric tonnes and Yield: Kg/ha 

production and yield of important kharif crops in district Jind during 1971-72 and 2011-

12  indicate  (Table  2.2  f)  that  paddy  was  most  important  crop  in  terms  of  growth

performance. Its production grew at the rate of 7.04 per cent per annum during the study

period. It was largely due to area expansion at the rate of 5.76 per cent per year. The

contribution of yield was also positive and it grew at the rate of 1.21 per cent per year

during the same period. Bajra lost area at the rate of 2.22 per cent per year but production

rose at  paltry rate of 0.89 per cent per year due to good performance of yield which

increased at the rate of 3.16 per cent per year during this period. The growth performance

of cotton was also found appreciable since production grew at the rate of 5.59 per cent

per annum during the study period. It was however, largely due to higher growth in yield

in comparison to area. The overall performance of  kharif foodgrains in Jind during the

study period points out that production grew at the rate of 4.19 per cent per year and yield

performance was primarily responsible for this achievement.

2.2.7 Fatehabad

In  Fatehabad,  like  earlier  districts,  area  under  paddy  increased  from  2.55  thousand

hectares in TE 1970-71 to 85.37 thousand hectares in TE 2011-12. Production also grew

from  4.21  thousand  tonnes  to  321.33  thousand  tonnes  during  the  same  period.  The

productivity also more than doubled. Further, bajra lost heavily in area and production

both despite an increase in yield from 505 kg/ha in TE 1970-71 to 2476 kg/ha. in TE
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2011-12. As usual, pulses faired adversely and, therefore, area and production declined

significantly but productivity increased from 435 kg/ha at the first point in TE 1970-71 to

560 kg/ha at the last point in the TE 2011-12. In the array, cotton gained in area and

production which increased many folds. The productivity of cotton also increased from

323 kg/ha to 731 kg/ha during the reference period. The overall area and yield of kharif

food grains increased significantly which pushed production from 34.58 thousand tonnes

to 338.80 thousand tonnes  during the  reference  period (Table  2.2 g).  The acreage  of

paddy increased by 3351 per centage points during this period. The production increased

by an astronomical per centage of 7634. Further, productivity of paddy also grew by 228

per cent over this period. The per centage increase in area and production of bajra was

much lower as compared to paddy in the district. But, its productivity increased by 491

per centage points during the study period.  The production of pulses increased by 65 per

cent over this period largely due to an increase of 129 per cent in productivity. Cotton

was a significant beneficiary after paddy. Its production grew by 748 per centage points

over this period. The gains in area and yield both were found substantial. The per centage

change in area and productivity of total kharif foodgrains during the study period was 148

and 663 per cent respectively. As a result, production grew by 980 per cent during the

reference period. The production of paddy grew at the commendable rate of 11.64 per

cent per year between 1970-71 and 2011-12. The area expansion at the rate of 9.32 per

cent per year was the major contributor, although yield also increased at the rate of 2.13

per cent per annum during this period. Next, bajra showed poor performance in growth of

area and production because these indicators were observed negative but performance of

productivity of bajra was appreciable since it grew at the rate of 3.84 per cent per annum

during the  reference  period.  The commercial  crop of  cotton  performed well  since its

production grew at the rate of 4.44 per cent per annum during the reference period. The

contribution  of  area  expansion  and  yield  growth  was  almost  equal.  The  overall

performance  of  kharif foodgrains  in  Fatehabad  district  was  worth  emulating  since

production grew at a higher rate of 6.48 per cent per year during the reference period. It is

worth noticing that growth in yield of food grains in this district was highest among the

selected districts while area expanded at the modest rate of 1.38 per cent per year.  
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Table  2.2(g):  Trends  in  area,  production  and  yield  of  major  kharif crops  in
Fatehabad district, 1970-71 to 2011-12, Haryana

Crop TE 1970-71 TE 2011-12

% change

(1970-71 to 

2011-12)

CAGR
(1970-71 to

2011-12)

Rice
Area 2.55 85.37 3351 9.32***
Production 4.21 321.33 7634 11.64***
Yield 1652 3764 228 2.30***

Bajra
Area 58.78 6.87 12 -5.12***
Production 29.66 17.00 57 -1.48***
Yield 505 2476 491 3.84***

Pulses 
(kharif)

Area 1.64 0.83 51
Production 0.71 0.47 65
Yield 435 560 129

Cotton 
Area 26.26 86.87 331 2.11***
Production 49.93 373.67 748 4.44***
Yield 323 731 226 2.28***

Foodgrains 
(Kharif)

Area 62.97 93.07 148 1.38***
Production 34.58 338.80 980 6.48***
Yield 549 3640 663 5.03***

***, ** and * significant at one, five and ten per cent level of significant 
Note: TE indicates Triennium Ending Average 
Area: 000’ ha., Production: 000’ metric tonnes and Yield: Kg/ha 

To conclude, the analyses of area, production and yield of important kharif crops in the

selected  districts  for  the  period  1970-71  to  2011-12  exhibit  significant  variations  in

growth performance across crops and districts,. But, one point is common that paddy and

cotton are the major gainers while jowar and bajra are the main losers. In particular, bajra

did not show good performance in production despite commendable growth in yield rate.

This is largely due to continuous decline in area after availability of assured irrigation in

the state of Haryana. In addition to paddy, cotton indicated appreciable performance in

some of the selected districts during the reference period. 

2.3 Area, production and productivity for major kharif crops in Punjab

The  present  section  encompasses  the  temporal  changes  in  the  area,  production  and

productivity of different kharif crops in the Punjab state as well the 6 selected districts of

the state viz. Mansa, Fazilka, Gurdaspur, Hoshiarpur, Shahid Bhagat Singh Nagar and

Kapurthala. To make the district-wise comparisons feasible for the selected districts, the
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newly emerged districts (Mansa, Fazilika and Shahid Bhagat Singh Nagar) were merged

with the parent districts and Bathinda, Ferozpur and Jalandhar were taken as the proxy for

Mansa, Fazilika and Shahid Bhagat Singh Nagar. 

2.3.1 Punjab

The  temporal  trends,  the  per  centage  change  and  Compound  Annual  Growth  Rates

(CAGR) for the area, production and productivity of different kharif crops in Punjab state

are presented in Table 2.3 (a). In the post green revolution era, the state of Punjab has

witnessed a considerable change in its cropping pattern. Traditionally, Punjab has been

predominantly a wheat growing area.  Rice stormed in the cropping pattern since mid

1970’s as a commercial crop and made a major impact on the Punjab agriculture. The

area under rice has increased 8 folds during last four decades by replacing crops like

cotton, kharif pulses, maize, jowar, bajra and kharif oilseeds. Similarly, the production of

rice during this period increased by about twelve times from 0.56 million tonnes to 10.9

million tonnes i.e. at CAGR of 6.07 per cent per annum.  The area under rice which

occupied only 6.87 per cent of gross cropped area during 1970-71 jumped up around

35.76 per cent in 2011-12. The state has extreme specialization of paddy-wheat cropping

system which may be attributed to effective implementation of agricultural price policy

with minimum support price (MSP) and relative profitability of these crops as compared 
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Table 2.3 (a): Trends in area, production and yield of major kharif crops in Punjab,
1970-71 to 2011-12 

Crop TE 1970-71 TE 2011-12
% change 
(1970-71 to

2011-12)

CAGR 
(1970-71 to

2011-12)

Rice
Area `365 2815 771.23 4.53***
Production 564 10866 1926.60 6.07***
Yield 1540 3860 250.65 1.48***

Maize
Area 500 133 26.60 -3.81***
Production 755 489 64.77 -1.63***
Yield 1512 3696 244.44 2.27***

Bajra  
Area 204 3 1.47 -9.96***
Production 228 3 1.32 -10.08***
Yield 1116 1148 102.87 -0.11

Total kharif 
cereals

Area 1069 2951 276.05 2.45***
Production 1547 11358 734.20 4.58***

Cotton
Area 399 503 126.07 -0.10
Production 135 309 228.89 1.41***
Yield 337 615 182.49 1.52***

Sugarcane
Area 145 70 48.28 -028
Production 554 418 75.45 0.24
Yield 3851 5986 155.44 0.52***

Mash
Area 26 3 11.54 -6.11***
Production 12 1 8.33 -6.14***
Yield 466 481 103.22 -0.04

Arhar
Area - 4 NA 0.21
Production - 4 NA 1.65
Yield - 935 NA 1.43***

Moong
Area 5 7 140.00 2.22*
Production 2 6 300.00 2.98*
Yield 512 867 169.34 0.74***

Total kharif 
pulses 

Area 30 14 46.67 -1.69**
Production 14 12 85.71 -0.65

Groundnut
Area 194 2 1.03 11.63***
Production 178 3 1.69 -11.27***
Yield 916 1594 174.02 0.28

Sesamum
Area 12 6 50.00 -1.62***
Production 5 2 40.00 -1.87***
Yield 373 364 97.59 -0.25***

Total kharif 
oilseeds

Area 206 8 3.88 -7.79***

Production 182 6 3.30 -9.30***

Total kharif 
foodgrains

Area 1099 2965 269.79 2.38***
Production 1562 11370 727.91 4.55***

***, ** and * significant at one, five and ten per cent level of significant 
Note: TE indicates Triennium Ending Average 
Area: 000’ ha., Production: 000’ metric tonnes and Yield: Kg/ha 
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to other crops. Cotton is ranked third in the cropping pattern of the state. The area under

this  crop  in  TE  1970-71  was  about  5  per  cent  of  gross  cropped  area  and  with  the

introduction of Bt varieties, area under cotton again rose to 6.54 per cent in 2011-12. The

proportionate area under maize kept on declining since TE 1970-71 from 9.77 per cent to

1.69 per cent in TE 2011-12. The area under sugarcane decreased by 0.28 per cent per

annum.  On the  other  hand,  the  production  of  kharif pulses  and  oilseeds  went  down

drastically over this period. The reason of decline of production of these crops was the

drastic decline of area under these crops due to encroachment by paddy and wheat. On

the other hand the area under kharif oilseeds have shown the continuous decrease since

the TE 1970-71 and the area has declined to meagre 3 per cent  as compared to 206

thousand hectares in the TE 1970-71.  It can be concluded that imbalance in favour of

two main cereals viz. rice and wheat in the cropping pattern has further sharpened despite

all efforts of diversification in the state agriculture.

2.3.2 Bathinda

        The temporal trends, the per centage change and Compound Annual Growth Rates

(CAGR) for the area, production and productivity of different  kharif crops in Bathinda

district are presented in Table 2.3 (b). Bathinda district lies in the south western region of

the state.  The district is dominated by rice and cotton crops. The area under rice was

found to grow significantly by 14 per cent per annum in period  (1970-71 to 2011-12).

Due to revival of cotton since 2002, the area under rice was found to become stagnant,

while the growth in productivity during this period was 1.65 per cent per annum. Cotton

was the other important  kharif crop in the district  after paddy and is more popular in

Mansa area of the erstwhile district (now it has become a separate district) and showed

marvelous  increase  in  production  and productivity  during  the  study period.  The  area

under sugarcane showed the continuous declining trend over the period of time. The area

under  kharif oilseeds  have  shown the  continuous decrease  since  the TE 1970-71 has

declined about 9 times in the overall period (1970-71 to 2011-12).  

2.3.3. Ferozpur

The  temporal  trends,  the  per  centage  change  and  Compound  Annual  Growth  Rates

(CAGR) for the area, production and productivity of different  kharif crops in Ferozpur

are presented in Table 2.3 (c). Ferozpur district lies in the south western region of the 
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Table 2.3 (b): Trends in area, production and yield of major kharif crops in Bathinda
district, 1970-71 to 2011-12, Punjab

 Crop TE 1970-71 TE 2011-12
% change 
(1970-71 to

2011-12)

CAGR 
(1970-71 to

2011-12)

Rice
Area 1.33 180.33 13525.00 14.07***
Production 1.67 751.33 45080.00 15.89***
Yield 1127 4165 369.70 1.64***

Maize
Area 20.67 0.10 0.48 14.11***
Production 27.50 0.07 0.24 15.74***
Yield 1314 667 50.73 1.79***

Jowar  
Area 0.42 0.00 - 0.0
Production 0.43 0.00 - 0.0
Yield 864 0 - 0.0

Bajra 
Area 92.25 1.00 1.08 10.07***
Production 103.72 1.00 0.96 10.25***
Yield 1122.67 1000.00 89.07 -0.13

Total kharif 
cereals

Area 115 181 158.23 3.55***
Production 133.32 752.40 564.37 7.32***

Cotton
Area 119.83 240.67 200.83 1.23***
Production 44.87 161.77 360.51 2.66***
Yield 374 673 179.76 1.41***

Sugarcane
Area 9.17 0.50 5.45 -5.47***
Production 37.17 2.00 5.38 -5.45***
Yield 4031 4000 99.23 0.04

Mash
Area 0.34 0.00 - 0.0
Production 0.19 0.00 - 0.0
Yield 553 0 - 0.0

Arhar
Area 0.00 0.05 11.31* -5.65***
Production 0.00 0.04 11.36* -4.43***
Yield 0.00 850 103.42* 1.29

Moong
Area 2.36 0.87 36.72 0.27
Production 1.37 0.60 43.74 0.50
Yield 555 692 124.69 0.23

Total kharif 
pulses 

Area 2.70 0.92 33.96 -0.06
Production 1.56 0.64 41.18 0.16

Groundnut
Area 2.02 0.17 8.26 -4.40***
Production 2.03 0.20 9.84 -4.98***
Yield 974 1167 119.74 -0.58

Sesamum
Area 0.48 0.10 20.69 -0.69
Production 0.10 0.03 33.33 -0.10
Yield 208 333 160.00 0.59

Total kharif 
oilseeds

Area 2.50 0.27 10.67 -3.20***
Production 2.13 0.23 10.94 -4.26***

Total kharif 
foodgrains

Area 117.36 182.35 155.37 3.48***
Production 134.88 753.04 558.33 7.28***

***, ** and * significant at one, five and ten per cent level of significant 
Note: TE indicates Triennium Ending Average 
Area: 000’ ha., Production: 000’ metric tonnes and Yield: Kg/ha 
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Table  2.3  (c):  Trends  in  area,  production  and  yield  of  major  kharif crops  in
Ferozepur district, 1970-71 to 2011-12, Punjab

Crop TE 1970-71 TE 2011-12
% change 
(1970-71 to

2011-12)

CAGR 
(1970-71 to

2011-12)

Rice
Area 58 259 446.55 2.93***
Production 92 936 1017.39 4.33***
Yield 1576 3612 229.19 1.36***

Maize
Area 51 - NA -
Production 74 - NA -
Yield 1454 - NA -

Bajra 
Area 47 0.40 0.85 -12.71***
Production 49 0.40 0.82 -12.95***
Yield 1046 1000 95.60 2.07ns

Total kharif 
cereals

Area 156 260 166.67 1.88***
Production 214 936 437.38 3.73***

Cotton
Area 158 122 77.22 0.88***
Production 63 65 103.17 2.20***
Yield 399 530 132.83 1.31***

Sugarcane
Area 13 1 7.69 -1.42ns
Production 50 6 12.00 -0.47ns
Yield 3848 6085 158.13 1.00***

Mash
Area 2 - NA -
Production 1 - NA
Yield 540 - NA

Moong
Area 0.50 2 400.00 4.01*
Production 0.20 1 500.00 4.87**
Yield 506 819 161.86 0.82***

Total kharif 
pulses 

Area 2 2 100.00 1.28ns
Production 1 1 100.00 2.48*

Groundnut
Area 2 0.10 5.00 -5.02***
Production 5 0.10 2.00 -6.27***
Yield 1232 1133 91.96 -0.69ns

Sesamum
Area 0.30 0.90 300.00 3.61***
Production 0.10 0.40 400.00 3.96***
Yield 376 506 134.57 0.34ns

Total kharif 
oilseeds

Area 2 1 50.00 1.36ns
Production 5 0.50 10.00 -0.97ns

Total kharif 
foodgrains

Area 158 261 165.19 1.88***
Production 216 937 433.80 3.72***

***, ** and * significant at one, five and ten per cent level of significant 
Note: TE indicates Triennium Ending Average 
Area: 000’ ha., Production: 000’ metric tonnes and Yield: Kg/ha 
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state. The district is dominated by rice and cotton crops during the kharif season. The area

under rice was found to grow significantly during the period under study. Maize and

bajra, the other two important crops of the district till  1970’s, are presently cultivated

only on the negligible area in the district. Cotton was the other important kharif crop in

the district after rice and is more popular in Abohar and Fazilka pockets of the district.

The area  under  sugarcane  showed the continuous  decrease  in  study period.  All  other

crops showed either  decrease in  area or  the insignificant  increase  in  area during this

period. 

2.3.4 Gurdaspur

Gurdaspur district lies in the foothills of the Shivalik range in northern most region of the

state. The district is dominated by paddy, maize and sugarcane crops during the  kharif

season (Table 2.3 d). Some of the regions of the district, which have assured irrigation,

are dominated by paddy wheat crop rotation; while maize is the major crop in the rainfed

regions. The productivity of rice was found to grow significantly by 1.49 per cent since

seventies. Maize was the other important kharif crop in the district after rice and is more

popular in rainfed pockets of the district and showed marvelous increase in productivity

since seventies and multiplied 2.36 times over this period. But there has been continuous

decrease  in  area  under  maize  in  the  district,  which  has  become almost  one  third  as

compared to 33 thousand hectares in TE 1970-71. The production of  kharif pulses and

oilseeds went down drastically over this period. 

2.3.5. Hoshiarpur

The  temporal  trends,  the  per  centage  change  and  Compound  Annual  Growth  Rates

(CAGR) for the area, production and productivity of different kharif crops in Hoshiarpur

district  are  presented  in  Table  2.3  (e).  Hoshiarpur  district  lies  in  the  foothills  of  the

Shivalik range in northern region of the state. The district is dominated by paddy, maize

and sugarcane crops during the kharif season. Some of the regions of the district, which

have assured irrigation, are dominated by paddy wheat crop rotation; while maize is the

major crop in the rain fed regions. There has been continuous increase in area, production

and productivity  of rice in  the district  since 1970’s.  During the period overall  period

(1970-71 to 2011-12),  the area and production  of rice has  more than 3 and 8 times,

respectively.  Maize was the other important kharif crop in the district and area under the
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crop remained almost stable since 1970s, while the production has multiplied almost 3

times over the period of time mainly due to the enhancement of productivity of maize in

the district.  The production of kharif pulses went down drastically over this period. The

area under  kharif oilseeds,  dominated by groundnut,  showed continuous decline since

1970s and has almost reduced to half as compared to about 5 thousand hectares in TE

1970-71.

Table 2.3 (d): Trends in area, production and yield of major kharif crops Gurdaspur
district, 1970-71 to 2011-12, Punjab

 Crop TE 1970-71 TE 2011-12
% change 
(1970-71 to

2011-12)

CAGR 
(1970-71 to

2011-12)

Rice
Area 76 203 267.11 2.13***
Production 112 665 593.75 3.61***
Yield 1466 3274 223.33 1.49***

Maize
Area 33 11 33.33 -2.61***
Production 35 27 77.14 -0.43
Yield 1055 2498 236.78 2.26***

Bajra 
Area 2 - NA -
Production 2 - NA -
Yield 758 - NA -

Total kharif 
cereals

Area 112 214 191.07 1.45***
Production 149 691 463.76 3.16***

Sugarcane
Area 22 22 100.00 0.35
Production 82 136 165.85 1.24***
Yield 3737 6288 168.26 0.89***

Mash
Area 11 2 18.18 -5.33***
Production 5 1 20.00 -5.20***
Yield 419 407 97.14 0.14

Total kharif 
pulses 

Area 11 2 18.18 -5.10***
Production 5 1 20.00 -4.99***

Sesamum
Area 6 0.80 13.33 -6.26***
Production 2 0.20 10.00 -7.09***
Yield 372 248.0 66.67 -0.88***

Total kharif 
oilseeds

Area 6 1 16.67 -6.26***
Production 2 0.20 10.00 -7.09***

Total kharif 
foodgrains

Area 123 216 175.61 1.23***
Production 154 692 449.35 3.10***

***, ** and * significant at one, five and ten per cent level of significant 
Note: TE indicates Triennium Ending Average 
Area: 000’ ha., Production: 000’ metric tonnes and Yield: Kg/ha 
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Table  2.3  (e):  Trends  in  area,  production  and  yield  of  major  kharif crops  in
Hoshiarpur district, 1970-71 to 2011-12, Punjab

 Crop TE 1970-71 TE 2011-12
% change 
(1970-71 to

2011-12)

CAGR 
(1970-71 to

2011-12)

Rice
Area 30 97 323.33 2.67***
Production 42 360 857.14 4.44***
Yield 1424 3700 259.83 1.71***

Maize
Area 71 69 97.18 -0.26***
Production 97 265 273.20 2.20***
Yield 1376 3831 278.42 2.47***

Bajra 
Area 2 - NA -
Production 2 - NA -
Yield 771 - NA -

Total kharif 
cereals

Area 103 167 162.14 0.97***
Production 141 626 443.97 3.27***

Sugarcane
Area 10 19 190.00 3.59***
Production 32 102 318.75 5.02***
Yield 2949 5386 182.64 1.34***

Mash
Area 2 0.50 25.00 -5.03***
Production 1 0.30 30.00 -4.63***
Yield 383 564.0 147.26 0.42

Arhar
Area - 0.10 NA -9.67***
Production - 0.10 NA -9.01***
Yield - 1000.0 NA 0.75

Moong
Area 0.03 0.18 600.00 3.81
Production 0.01 0.20 2000.00 5.85
Yield 361.0 1033.0 286.15 1.95

Total kharif 
pulses 

Area 2.10 0.70 33.33 -3.63***
Production 0.80 0.60 75.00 -2.35***

Groundnut
Area 4 2 50.00 0.57*
Production 4 3 75.00 0.94**
Yield 918 1632 177.78 0.53

Sesamum
Area 1.0 0.40 40.00 -1.99***
Production 0.40 0.10 25.00 -2.66***
Yield 341.0 403.0 118.18 -0.69

Total kharif 
oilseeds

Area 4.90 2.30 46.94 -0.18
Production 4.0 3.20 80.00 0.55

Total kharif 
foodgrains

Area 105 168 160.00 0.92***
Production 142 626 440.85 3.25***

***, ** and * significant at one, five and ten per cent level of significant 
Note: TE indicates Triennium Ending Average 
Area: 000’ ha., Production: 000’ metric tonnes and Yield: Kg/ha 
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2.3.6 Jalandhar

The  temporal  trends,  the  per  centage  change  and  Compound  Annual  Growth  Rates

(CAGR) for the area, production and productivity of different  kharif crops in Jalandhar

district  are  presented in  Table 2.3 (f).  The district  is  dominated by paddy,  maize and

sugarcane crops during the  kharif season. There has been continuous increase in area,

production and productivity of rice in the district since 1970’s. During the overall period

(1970-71 to 2011-12), the area and production of rice has multiplied more than 16 and 34

times, respectively.  Maize was the other important kharif crop in the district but there has

been continuous decrease in area under maize in the district, which has squeezed to about

24 per cent as compared to about 71 thousand hectares in TE 1970-71.  The production of

kharif oilseeds went down drastically from 27 thousand tonnes in TE 1970-71 to 400

tonnes during the recent period (TE 2011-12). It clearly reveals that the paddy became

predominant at the cost of maize, other cereals, oilseed and pulses in the district.

2.3.7 Kapurthala

The  temporal  trends,  the  percentage  change  and  Compound  Annual  Growth  Rates

(CAGR) for the area, production and productivity of different kharif crops in Kapurthala

district  are presented in Table 2.3 (g). The district  is dominated by paddy, maize and

sugarcane crops during the  kharif season. There has been continuous increase in area,

production and productivity of rice in the district since 1970’s. During the overall period

(1970-71 to 2011-12), the area and production of rice has multiplied more than 4 and 10

times, respectively.  Maize was the other important kharif crop in the district but there has

been continuous decrease in area under maize in the district, which has squeezed to about

15 per cent as compared to about 17 thousand hectares in TE 1970-71.  The production of

kharif oilseeds went down drastically since 1970’s. 
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Table 2.3 (f): Trends in area, production and yield of major kharif crops in 
Jalandhar district, 1970-71 to 2011-12, Punjab

 Crop TE 1970-71 TE 2011-12
% change 
(1970-71 to

2011-12)

CAGR 
(1970-71 to

2011-12)

Rice
Area 12 195 1625.00 4.91***
Production 21 731 3480.95 5.83***
Yield 1703 3752 220.32 1.05***

Maize
Area 71 17 23.94 -3.97***
Production 108 67 62.04 -1.78***
Yield 1496 3918 261.90 2.34***

Total kharif 
cereals

Area 84 212 252.38 1.68***
Production 129 798 618.60 3.37***

Sugarcane
Area 18 11 61.11 0.46
Production 71 66 92.96 0.62
Yield 3483 5849 167.93 0.19

Mash
Area 1 0.06 6.00 -8.74***
Production 1 0.04 4.00 -7.69***
Yield 523 567 108.41 0.08

Moong
Area 0.35 0.11 31.43 1.29
Production 0.34 0.11 32.35 1.84**
Yield 944 944 100.00 0.51

Total kharif 
pulses 

Area 2 1 50.00 -1.24*
Production 1 1 100.00 0.60

Groundnut
Area 25 0.05 0.20 -15.72***
Production 7 0.05 0.71 -15.74***
Yield 1093 933 85.36 -0.19

Sesamum
Area 0.30 0.32 106.67 3.89***
Production 0.10 0.15 150.00 3.08***
Yield 425 505 118.82 0.72

Total kharif 
oilseeds

Area 25 0.40 1.60 -9.10***
Production 27 0.20 0.74 -10.98***

Total kharif 
foodgrains

Area 86 213 247.67 1.65***
Production 130 799 614.62 3.36***

***, ** and * significant at one, five and ten per cent level of significant 
Note: TE indicates Triennium Ending Average 
Area: 000’ ha., Production: 000’ metric tonnes and Yield: Kg/ha 
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Table  2.3  (g):  Trends  in  area,  production  and  yield  of  major  kharif crops  in
Kapurthala district, 1970-71 to 2011-12, Punjab

Crop TE 1970-71 TE 2011-12
% change 
(1970-71 to

2011-12)

CAGR 
(1970-71 to

2011-12)

Rice
Area 24.83 117.00 471.20 3.37***
Production 44.17 448.00 1014.26 4.41***
Yield 1772 3834 216.37 1.22***

Maize
Area 17.17 2.67 15.55 -4.52***
Production 26.17 14.33 54.76 -1.85***
Yield 1540 5406 351.04 2.82***

Total kharif 
cereals

Area 42.00 119.67 284.93 2.42***
Production 70.33 462.33 657.37 3.78***

Sugarcane
Area 3.67 3.00 81.74 1.72***
Production 14.17 18.00 127.03 2.12***
Yield 3804 6031 158.54 0.40**

Mash
Area 0.21 0 - -
Production 0.11 0 - -
Yield 515 0 - -

Total kharif 
pulses 

Area 0.21 0 - -
Production 0.11 0 - -

Groundnut
Area 13.83 0.02 0.14 -17.24***
Production 15.88 0.01 0.06 -18.16***
Yield 1151 556 48.31 -1.11***

Sesamum
Area 0.10 1.43 1430.00 3.10**
Production 0.04 0.62 1550.00 3.62***
Yield 417 436 104.56 0.50

Total kharif 
oilseeds

Area 13.93 1.45 10.41 -10.96***
Production 15.93 0.63 3.95 -13.33***

Total kharif 
foodgrains

Area 42.21 119.67 283.51 2.41***
Production 70.44 462.33 656.35 3.78***

***, ** and * significant at one, five and ten per cent level of significant 
Note: TE indicates Triennium Ending Average 
Area: 000’ ha., Production: 000’ metric tonnes and Yield: Kg/ha 
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2.4  Area, production and productivity for major kharif crops in Uttar Pradesh

The present section encompasses the temporal changes in the area, production and productivity

of different kharif crops in the Uttar Pradesh state as well the 6 selected districts of the state viz.

namely Buland Shahar, Mainpuri, Aligarh, Mathura, Bareilly and Amroha. 

2.4.1 Uttar Pradesh

           The trends in area, production and yield of major kharif crops in the Uttar Pradesh state

for different periods are presented in Table 2.4 (a) Table shows that area under paddy was 3059.

70 thousand hectares in TE in 1970-71 which has increased to 5797.30 thousand hectares in TE

2012-13,  showing  189.47%  increase  over  the  period.  The  production  of  paddy  has  been

continuously increasing from TE 1970-71 to TE 2012-13 in U.P. The production of paddy was

2362.32 thousand metric tonnes in TE 1970-71 which has gone up to 13418.24 thousand metric

tonnes in TE 2012-13 showing 568% increase over the period. The yield of paddy was 7.67 qtl

per ha. in TE 1970-71 which has increased to 23.12 qtl per ha. in TE 2012-13 thereby showing

301% increase over the period. It shows that area, production and yield of paddy have positive

rate of growth during the study periods. The pace of growth in production of paddy was more

than area and yield during the study periods. The area and production of maize have maintained

the decreasing trends during corresponding periods. The area under maize was 1454.78 thousand

hectares in TE 1970-71 which has decreased to 720.44 thousand hectares in TE 2012-13, thereby

showing  150.48%  decrease  over  the  period  while  the  yield  of  maize  has  maintained  the

increasing trends from TE 1970-71 to TE 2012-13. The trends of growth in area of maize were

negative during study periods. It shows that area under maize was shifting to another kharif crops

in U.P. despite its better yield per ha. The area under bajra was 1064.90 thousand hectares in TE

1970-71 which has decreased to 907.93 thousand hectares in TE 2012-13, showing 114.74%

decrease over the period. However, there was a marginal fluctuation in area under bajra over a

period of 42 years. The production as well as yield of bajra have maintained rising trends during

the study period. There was significant increase in yield of bajra during the study periods of 42

years. The highest growth rate of yield is recorded during TE 2012-13. Urad is most important

kharif pulse  in  Uttar  Pradesh.  The  area  production  and  yield  of  urad  have  also  maintained

increasing trends over a period of 42 years. The area under urad was 51.96 thousand hectares in

TE 1970-71 which has gone up to 508.65 thousand hectares in TE 2012-13 showing 878.93%

increase over the period, while yield rate of urad varied from 1.49 qtl per ha in TE 1985-86 to 
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Table 2.4 (a): Trends in area, production and yield of major kharif crops in U.P., 1970-71 to
2012-13

Crops TE 1970-71 TE 2012-13

% change
(1970-71 to

2012-
13

CAGR
(1970-71 to 

2012-13)

Paddy
Area 3059.70 5797.30 189.47 0.81
Production 2362.32 13418.24 568.01 3.65
Yield 7.67 23.12 301.43 2.87

Maize
Area 1454.78 720.44 49.52 -1.67
Production 1292.84 1191.40 92.15 0.47
Yield 8.84 16.55 187.22 2.01

Bajra
Area 1064.90 907.93 85.26 -0.41
Production 731.53 1649.18 225.44 2.37
Yield 6.85 18.18 265.40 2.76

Urad
Area 134.28 508.65 378.80 3.48
Production 51.96 340.11 654.56 5.19
Yield 3.91 6.69 171.10 1.79

Cotton
Area 51.38 4.21 8.19 -6.76
Production 35.08 0.92 2.62 -6.68
Yield 2.50 2.17 86.80 1.30

Sugar cane
Area 1284.50 2166.32 168.65 1.27
Production 52600.30 129089.30 245.42 2.34
Yield 409.37 595.52 145.47 1.05

Pulses
Area - 548.42 - 3.52
Production - 358.71 - 6.16
Yield - 6.54 - 2.54

Total food 
Grains

Area - 8175.40 - 0.06
Production - 16847.92 - 2.83
Yield - 20.60 - 2.98

Total oilseed
Area - 446.38 - -0.35
Production - 176.81 - -1.98
Yield - 3.96 - -0.98

Note: TE indicates Triennium Ending Average 
Area: 000’ ha., Production: 000’ metric tonnes and Yield: qtl/ha 
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6.69 qtl per ha. in TE 2012-13. The area, production and yield of  urad have positive rate of

growth during the study periods. The area, production and yield of sugarcane and pulses have

significantly increased in U.P. in the study period. It may be concluded with this impression that

among kharif crops of U.P. the maximum decline in area under maize was witnessed during the

study periods. The area, production and yield of most of other important  kharif crops of U.P.

have maintained rising trends in U.P. during the study periods. The area, production and yield of

paddy in U.P. have been increasing at rate of 0.81%, 33.65% and 2.87% per annum respectively

during 1970-71 to 2012-13. The production and yield of bajra in the state have maintained rising

trends during,  overall  period i.e.  1970-71 to 2012-13, the area under  bajra  in  U.P.  has  been

decreasing  at  the  rate  of  0.41% per  annum.  The prospect  of  urad  in  Uttar  Pradesh  is  quite

satisfactory. The CAGR of area, production and yield was quite significant across the different

periods of the study. The area under urad in U.P. was increasing at the rate of 3.42%, 2.81% and

2.89% during period I, II, and III respectively. Over all period i.e. 1970-71 to 2012-13, the area,

production and yield of urad have maintained the rising trends by 3.48%, 5.19% and 1.79% per

annum  respectively.  The  CAGR  of  area,  production  and  yield  of  sugarcane  has  registered

significant increase in subsequent period.  The CAGR of area, production and yield of pulses in

U.P. was positive during entire periods of the study. The over all, growth rate of area, production

and yield of pulses in U.P. worked out to be 3.52%, 6.16% and 2.54% per annum respectively.

The pace of growth in production of food grains was increasing at the rate of 0.06%, 2.83% and

2.98% per annum respectively. The CAGR of area, production and yield of oilseeds in U.P. was

worked out to be –0.35%, -1.98% and -0.98% respectively during period i.e. 1970-71 to 2012-

13. 

2.4.2 Aligarh

The trends of area,  production and yield of major  kharif crops of Aligarh district  have been

worked out in Table 2.4 (b). Aligarh district was selected for bajra crop for the purpose of the

study. The area under maize, bajra, sugarcane, pulses and oilseeds has come down in TE 2012-13

from the area in TE 1970-71. There was a major shift of area in favour of paddy crop in the

district.  Against  this,  the  yield  of  mentioned  crops  has  increased  during  the  corresponding

periods. The area under paddy was 22.12 thousand hectares in TE 1970-71 which has gone up to

73.68 thousand hectares in TE 2012-13, thereby showing 333% increase over the period while

the area under maize and bajra has declined by 174.83% and 114.12% in TE 2012-13 from the
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area of TE 1970-71, respectively. The area of urad, maize and bajra has been decreasing trends

during  study  periods.  The  yield  of  major  kharif crops  of  the  district  has  positive  growth

throughout entire study period. The area under maize, bajra, sugarcane, oilseeds and pulses has

been continuously shifting in favour of paddy crop during the study periods. During the period

(1970-71 to 2012-13) the growth rate of area under paddy in the district was 4.11% per annum

against 6.60% and 2.40% per annum growth rate of production and yield, respectively.

Table 2.4 (b): Trends in area, production and yield of major kharif crops in Aligarh district,
1970-71 to 2012-13, U.P.

Crops TE 1970-71 TE 2012-13

% change
(1970-71 to

2012-
13

CAGR
(1970-71 to

2012-13)

Paddy
Area 22.12 73.68 333.09 4.11
Production 16.75 165.20 986.27 6.60
Yield 7.49 22.31 297.86 2.40

Maize
Area 74.14 18.66 25.17 -3.04
Production 79.40 41.05 51.70 -0.01
Yield 10.66 22.29 209.10 3.08

Bajra
Area 103.42 88.82 85.88 -1.72
Production 85.84 190.32 221.71 0.72
Yield 8.30 21.37 257.47 2.44

Urad
Area 0.56 0.72 128.57 -1.21
Production 0.22 0.48 218.18 0.71
Yield 3.80 6.69 176.05 1.91

Cotton
Area 11.60 0.86 7.41 -7.14
Production 4.10 0.17 4.15 -6.33
Yield 1.50 1.94 129.33 1.88

Sugar cane
Area 20.140 9.58 47.57 -1.70
Production 627.17 579.36 92.38 -0.31
Yield 305.95 603.88 197.38 1.65

Pulses
Area - 0.87 - -1.30
Production - 0.17 - 0.93
Yield - 1.94 - 2.27

Total food 
Grains

Area - 182.16 - -2.26
Production - 397.44 - 2.98
Yield - 21.72 - 3.20

Total oilseed
Area - 0.17 - -9.11
Production - 0.09 - -9.21
Yield - 3.58 - -0.43

Note: TE indicates Triennium Ending Average 
Area: 000’ ha., Production: 000’ metric tonnes and Yield: qtl /ha 
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2.4.3  Mathura

The trends in area, production and yield for major  kharif crops of Mathura district are worked

out  in  table  2.4 (c).  Mathura district  was also selected  for  bajra  crop because  it  was  found

competing crop to paddy crop. The area of bajra was 58.40 thousand hectares in TE 1970-71

which has drastically decreased to 41.08 thousand hectares, showing 29.66 decreased over the

period. However the yield was 6.10 qtl per ha in TE 1970-71 which has increased to 13.17 qtl per

ha. in TE 2012-13, showing an increase of 215.9% over the period. The area of paddy was only

5.07 thousand hectares in TE 1970-71 which has gone up to 47.22 thousand hectares in TE 2012-

13, showing 931% increase over the period. There was significant increase in area of paddy in

Mathura  district.  Except  paddy crop,  the  area  of  other  kharif crops  of  Mathura  district  was

decreasing  from year  to  year.  The maximum fall  in  area  of  maize,  urad and sugarcane  was

witnessed in Mathura district during the study period. It showed that there was much diversion of

area in favour of paddy crop in this district. The area of competing crops namely bajra, maize

and urad to paddy crop was decreasing during the study periods. Against this, yield of major

kharif crops have shown rising trends throughout the study periods in this district. The area under

maize has declined at the rate of -3.04% per annum during over all period (1970-71 to 2012-13)

while yield of this crop has increased by 3.08% per annum during the corresponding period. It is

also evident from table that there was negative growth per annum of area under pulses, total

foodgrains and oilseeds in the districts during over all period i.e. from 1970-71 to 2012-13. 

2.4.4 Buland Shahar 

Buland Shahar district was selected for maize crop because it was competing crop to paddy crop.

The trends in area, production and yield for major  kharif crops for Buland Shahar district are

presented in table 2.4 (d). Table shows that there was a significant increase in area, production

and yield of paddy in this district during the period of 42 years. The area under paddy was 11.76

thousand hectares in TE 1970-71 which has increased to 83.30 thousand hectares in TE 2012-13

showing 708% increase over the period. The yield per ha. was 8.66 qtl in TE 1970-71 which has

maintained rising trends from year to year and reached upto 24.03  qtl per ha. in TE 2012-13,

showing 277.48% increase over the period of 42 years. Table 2.1.1 (d) shows that the production

of  Buland Shahar was 9.64 thousand metric tonnes in TE 1970-71 which has increased to 198.89

thousand metric tonnes in TE 2012-13, showing an increase of 2063% over the period. 
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Table  2.4  (c):  Trends  in  area,  production  and yield  of  major  kharif crops  in  Mathura
district, 1970-71 to 2012-13, U.P.

Crops TE 1970-71 TE 2012-13

% change
(1970-71 to

2012-
13

CAGR
(1970-71 to

2012-13)

Paddy
Area 5.07 47.22 931.36 7.90
Production 3.83 108.52 2833.42 10.60
Yield 7.14 22.96 321.57 2.79

Maize
Area 9.48 0.16 1.69 -10.92
Production 7.68 0.40 5.21 -5.59
Yield 7.94 24.82 312.59 5.25

Bajra
Area 58.40 41.08 70.34 -1.55
Production 35.84 54.03 150.75 1.63
Yield 6.10 13.17 215.90 3.18

Urad
Area 0.89 0.14 15.73 -4.77
Production 0.33 0.096 29.09 -2.91
Yield 3.79 6.69 176.52 1.91

Cotton
Area 7.33 1.30 17.74 -4.75
Production 2.76 0.31 11.23 -3.16
Yield 1.35 2.38 176.30 2.77

Sugar cane
Area 18.06 3.41 18.88 -4.20
Production 594.70 166.73 28.04 -3.20
Yield 327.01 479.11 146.51 1.76

Pulses
Area - 0.16 - -
Production - 0.10 - -
Yield - 6.53 - -

Total food 
Grains

Area - 88.68 - -
Production - 163.11 - -
Yield - 18.41 - -

Total oilseed
Area - 0.46 - -
Production - 0.09 - -
Yield - 2.01 - -

Area: 000’ ha., Production: 000’ metric tonnes and Yield: qtl /ha 
Note: TE indicates Triennium Ending Average 
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Table 2.4 (d): Trends in area, production and yield for major kharif crops in Buland Shahar
district, 1970-71 to 2012-13, U.P.

Crops TE 1970-71 TE 2012-13

% change
(1970-71

to
2012
-13

CAGR
(1970-71 to

2012-13)

Paddy
Area 11.76 83.30 708.33 4.05
Production 9.64 198.89 2063.17 6.91
Yield 8.66 24.03 277.48 2.83

Maize
Area 103.55 48.20 46.55 -2.27
Production 134.62 106.69 79.25 -0.60
Yield 12.81 22.20 173.30 1.70

Bajra
Area 38.99 11.19 28.70 -3.90
Production 16.65 21.89 131.47 0.04
Yield 4.28 19.61 458.18 3.86

Urad
Area 0.51 1.52 298.04 1.74
Production 0.19 1.02 536.84 2.92
Yield 3.80 6.69 176.05 1.19

Cotton
Area 9.87 0.12 1.22 -10.28
Production 2.99 0.024 0.80 -9.48
Yield 1.39 2.17 156.12 2.37

Sugar cane
Area 46.32 53.76 116.06 -0.07
Production 1087.31 3188.11 293.21 1.05
Yield 370.51 592.83 160.00 1.12

Pulses
Area - 2.06 - 1.14
Production - 1.26 - 2.62
Yield - 6.11 - 1.48

Total food 
Grains

Area - 144.43 - -0.68
Production - 328.53 - 3.72
Yield - 22.74 - 2.83

Total oilseed
Area - 0.02 - -13.08
Production - 0.01 - -12.61
Yield - 5.76 - 1.33

Note: TE indicates Triennium Ending Average 
Area: 000’ ha. Production: 000’ metric tonnes and Yield: qtl /ha 
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This shows that there was significant increase in area, production and yield of paddy crop in

Buland Shahar district during the study periods. Against this, there was drastic fall in area of

maize and bajra in the district during corresponding period. However, the progress of production

and yields of both crops in the district was also not satisfactory during the same periods. The

progress of remaining major  kharif crops of the district  was also not satisfactory during the

periods of 42 years. It reflects that area, production and yield of paddy crop in the district have

maintained steady growth from TE 1970-71 to TE 2012-13 on the cost of other important kharif

crops. The overall growth of area, production and yield of paddy was positive in the district. The

area, production and yield of paddy in the district have increased at the rate of 4.05%, 6.91% and

2.83% per annum, respectively during overall period i.e. 1970-71 to 2012-13. The overall period

from (1970-71 to 2012-13) the CAGR of area under maize was negative being 2.27 per cent

while it was positive in case of yield. 

2.4.5 Mainpuri 

Mainpuri district was also selected for maize crop because maize is competing crop to paddy

crop. The trend in area, production and yield for major kharif crops of the district is worked out

in Table-2.4 (e).  The area under paddy was 49.09 thousand hectares in TE 1970-71 which has

increased by 118.15% in TE 2012-13, while the production of paddy in the district has increased

by 395.41% during the corresponding period. This shows that pace of growth in the production

of paddy in the district much faster than area under paddy during the study period. This was due

to higher increase in productivity of paddy crop. The yield of paddy was only 7.88 qtl per ha in

TE 1970-71 which has gone up to 25.61 qtl in TE 2012-13 showing an increase of 325% over the

period. As far as maize crop is concerned, the area under maize was 51.94 thousand hectares in

TE 1970-71 which was more than the area of paddy in the district which went down to 39.23

thousand hectares in TE 2012-13 showing 124.47% decrease over the period. The production and

yield of maize crop in the district have increased by 156.48% and 204.75% from TE 1970-71 to

TE 2012-13 respectively. The area under bajra was 48.55 thousand hectares in TE 1970-71 which

has decreased by 163.54% in TE 2012-13. Against this, the production and yield of bajra in this

district  have  increased  by  112.37%  and  322%  in  TE  2012-13  over  the  year  TE  1970-71,

respectively. There was also downfall in the area of urad but production and yield of this crop

have maintained rising trends during the study period. The area under sugarcane,  pulses and

oilseeds have maintained decreasing trends through-out the study period of 42 years.
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Table 2.4 (e): Trends in area, production and yield for major  kharif crops in Mainpuri
district, 1970-71 to 2012-13, U.P.

Note: TE indicates Triennium Ending Average 
Area: 000’ ha., Production: 000’ metric tonnes and Yield: qtl /ha 

Above analysis reflects that the area of maize, bajra, urad, sugarcane, pulses and oilseeds has

maintained decreasing trends from one period to another period but it was just reverse in case of

paddy crop. On account of this, area of important kharif crops of this district has been shifting to

paddy crops. It is also interesting to note that yield of almost all kharif crops in the district has

been increasing since TE 1970-71 to TE 2012-13. As a whole (1970-71 to 2012-13), the CAGR

of area, production and yield of paddy was positive. The growth rate of area, production and

Crops TE 1970-71 TE 2012-13

% change
(1970-71 to

2012-
13

CAGR
(1970-71 to

2012-13)

Paddy
Area 49.09 58.00 118.15 1.00
Production 37.70 149.07 395.41 3.78
Yield 7.88 25.61 325.00 3.02

Maize
Area 51.94 39.23 75.53 -1.00
Production 62.18 97.30 156.48 1.79
Yield 12.01 24.59 204.75 2.96

Bajra
Area 48.55 17.70 36.46 -4.00
Production 33.88 38.07 112.37 -1.10
Yield 6.98 21.78 312.03 2.80

Urad
Area 0.40 0.29 72.50 -5.00
Production 0.15 0.19 126.67 -3.08
Yield 3.79 6.69 176.52 1.85

Cotton
Area 0.025 0.000 0.00 -27.00
Production 0.012 0.000 0.00 -2.64
Yield 1.42 0.000 0.00 -16.09

Sugar cane
Area 3.99 0.51 12.78 -6.00
Production 178.91 24.06 13.45 -4.80
Yield 452.04 479.11 105.99 1.10

Pulses
Area - 0.396 - -7.00
Production - 0.244 - -3.90
Yield - 6.17 - 2.61

Total food 
Grains

Area - 115.97 - -1.00
Production - 285.29 - 2.79
Yield - 24.49 - 3.67

Total oilseed
Area - 1.36 - -5.00
Production - 1.15 - -4.80
Yield - 8.33 - 0.78
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yield of paddy in the district was 1.00%, 3.78% and 3.02% per annum, respectively during over

all period i.e. 1970-71 to 2012-13. However, the CAGR of area, production and yield of the

maize crop for over all period i.e. (from 1970-71 to 2012-13) was estimated at -1.00%, 1.79%

and 2.96% respectively.

2.4.6 Bareilly

Bareilly district is bowl of paddy. Paddy is dominant crop of  kharif season of the district. The

agro-climatic condition of the district is very much suitable for paddy crop. Hence, the farmers

of  the district  devote very limited  area of their  land to  urd crop. The urd is  also treated as

alternative crop to paddy crop in the district. The trends in area, production and yield for major

kharif crops of the district from TE 1970-71 to 2012-13 are presented in Table 2.4 (f). The area

under paddy was 101.02 thousand hectares in TE 1970-71 which has increased by 158.80% in

TE 2012-13. Against this, area under urad increased by 877.98% in TE 2012-13 over the area of

TE  1970-71.  The  area  under  maize  and  bajra  has  decreased  by  198.66%  and  150.22%

respectively in TE 2012-13 over the area of TE 1970-71. It shows that the area of maize and

bajra has been shifting in favour paddy crop during the study periods. There was tremendous

increase in the production of paddy in the district. The production of paddy was 78.63 thousand

metric  tonnes  in  TE 1970-71 which  has  increased  by 430.38% in  TE 2012-13.  The  higher

increase in the production of paddy in the district  was due to its  better  response of yield in

respective years. The production of urad was 0.41 thousand metric tonnes in TE 1970-71 which

has increased by 1753.66% in TE 2012-13. The per ha. yield of urad was only 3.79 qtl in TE

1970-71 which has increased to 9.72 qtl per ha. in TE 2012.13 showing 252.51% increase over

the period.  There was also a positive growth in area,  production and yield of sugarcane and

pulses in the district during the study period, while it was just reverse in case of total oilseeds.

There was negative growth in area, production and yield of total oilseeds in the district during

the study period. The above analysis shows that paddy is still a dominant crop in the district and

has been getting more preference in cropping pattern since beginning of the study period. As far

as urd is concerned, it was also acceptable crop in the district and is getting due weightage in

cropping pattern. During the overall period (1970-71 to 2012-13) CAGR of area, production and

yield of paddy was worked out to be 0.79%, 3.00% and 1.85% respectively.  The overall growth

rates of area, production and yield of urad crop have registered positive trends. 
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Table 2.4 (f): Trends in area, production and yield of major kharif crops in Bareilly district,
1970-71 to 2012-13, U.P.

Crop TE 1970-71 TE 2012-13
% change

(1970-71 to
2012-13

CAGR
(1970-71 to 2012-

13)

Paddy
Area 101.02 158.40 156.80 0.79
Production 78.63 338.41 430.38 3.00
Yield 7.82 21.00 268.54 1.85

Maize
Area 17.16 0.24 1.40 -11.69
Production 15.38 0.46 2.99 -9.58
Yield 8.91 18.78 210.77 3.81

Bajra
Area 15.45 7.69 49.77 -0.89
Production 9.97 10.94 109.73 0.89
Yield 6.45 14.22 220.47 2.29

Urad
Area 1.09 9.57 877.98 3.32
Production 0.41 7.19 1753.66 6.21
Yield 3.79 9.57 252.51 2.62

Cotton
Area 0.008 0.00 0.00 -12.51
Production 0.002 0.00 0.00 -8.27
Yield 0.99 0.00 0.00 -9.51

Sugar cane
Area 39.11 84.67 216.49 1.52
Production 1622.89 5022.99 309.51 3.37
Yield 414.04 560.61 135.40 1.21

Pulses
Area - 9.57 - 3.87
Production - 7.19 - 6.87
Yield - 6.96 - 4.09

Total food 
Grains

Area - 176.00 - 0.40
Production - 357.00 - 3.36
Yield - 20.22 - 2.40

Total 
oilseed

Area - 4.30 - -2.83
Production - 1.12 - -11.29
Yield - 2.63 - -5.15

Note: TE indicates Triennium Ending Average, Area: 000’ ha. Production: 000’ metric tonnes and Yield: qtl /ha 

2.4.7 Amroha

Amroha is one of the newly born districts of western region of Uttar Pradesh; it was created in

1984-85. On account of this, the data related to area, production and yield for major kharif crops

are available from 2000-01 on-wards. The trends of area, production and yield for major crops

are  presented  in  Table  2.4  (g).  Amroha  district  was  selected  for  urad  crop  because  it  was

competing crop to paddy crop.
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Table  2.4  (g):  Trends  in  area,  production  and  yield  of  major  kharif crops  in  Amroha
district, 1970-71 to 2012-13, U.P.

Crop TE 1970-71 TE 2012-13

% change

(1970-71 to
2012-

13

CAGR
(1970-71 to 2012-13)

Paddy
Area N.A. 25.10 - -1.36
Production N.A. 48.47 - -0.27
Yield N.A. 19.23 - -1.35

Maize
Area N.A. 2.07 - -8.57
Production N.A. 2.48 - -0.98
Yield N.A. 11.60 - -1.20

Bajra
Area N.A. 3.58 - -5.58
Production N.A. 2.55 - -0.55
Yield N.A. 7.25 - 0.13

Urad
Area N.A. 3.08 - 6.89
Production N.A. 2.63 - 1.11
Yield N.A. 8.59 - 4.21

Cotton
Area N.A. 0.00 - 0.00
Production N.A. 0.00 - 0.00
Yield N.A. 0.00 - 0.00

Sugarcane
Area N.A. 76.38 - 0.23
Production N.A. 4794.25 - 0.02
Yield N.A. 627.28 - 0.00

Pulses
Area N.A. 3.13 - 6.51
Production N.A. 2.65 - 1.08
Yield N.A. 8.53 - 4.33

Total Food 
Grains

Area N.A. 33.8 - -2.11
Production N.A. 56.16 - -0.30
Yield N.A. 16.55 - -0.91

Total oilseed
Area N.A. 0.022 - 11.62
Production N.A. 0.009 - 2.45
Yield N.A. 3.82 - 10.57

Note: TE indicates Triennium Ending Average, Area: 000’ ha. Production: 000’ metric tonnes and Yield: qtl /ha 
N.A: Not available
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It is surprising to note that area, production and yield of paddy have decreased in TE 2012-13

than that of year TE 2000-01. The production has decreased by 128.66% followed by 116.64%

and 114.65% in area and yield respectively in TE 2012-13. The area and production of maize in

this district has also decreased in TE 2012-13. Against this, the area of urad was 1.13 thousand

hectares in TE 2000-01 which has increased by 272.57% in TE 2012-13. The positive trends in

area, production and yield of sugarcane and pulses of the district are witnessed. The area and

production of total oilseeds have decreased by 183.08% and 300% in TE 2012-13 from the area

and production of TE 2000-01, respectively. However, yield has increased by 167.13% during

corresponding period. The above discussion reflects that the area, production and yield of paddy

crop in the district have maintained negative growth during the period of 12 years. The area of

maize and bajra of the district went in favour of sugarcane and pulses. The farmers of the district

were devoting much area under urad crop. The CAGR of area, production and yield of this crop

was negative being -1.36%, 0.27% and -1.35% during over all period i.e. 1985-86 to 2012-13.

The CAGR of area and production of maize and bajra was also negative during over all period

i.e. 1985-86 to 2012-13. It is also surprising to note that CAGR of area and production of urad in

the district has registered a increasing growth during over all period i.e. 1985-86 to 2012-13.

These were increasing at the rate of 6.89% and 1.11% per annum, respectively during over all

period.

2.5. Procurement pattern for major crops

The present section encompasses the temporal changes in agency-wise procurement of  kharif

crops in selected states of India viz. Punjab and Uttar Pradesh State.

2.5.1 Harayana

Table 2.5 (a) provides details of paddy procurement by different agencies in Haryana at three

points of time 1991-92 to 2001- 2002 and 2011-12. At first point of time, rice millers followed

by FCI and Hafed procured more than 90 per cent of total quantity. The scenario changed in

2011-12. As a, result, state government and Hafed procured more than two third of total quantity.

In addition, Agro, Con-Fed and HWC individually procured more than 200 thousand tonnes of

paddy in 2011-12.
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 Table 2.5 (a): Procurement of paddy by different agencies, 1991-92 to 2011-12, Haryana
(000’tonnes)

Agency 1991-92 2001-02 2011-12

State Government
0.00

(0.00)
358.25
(22.74)

1072.45
(36.15)

FCI
51.00
(2.29

194.73
(12.36)

0.31
(0.01)

Hafed
48.00
(2.16)

569.20
(36.13)

1026.97
(34.62)

Rice Millers
2124.00
(95.55)

0.00
(0.00)

0.00
(0.00)

HWC
0.00

(0.00)
169.73
(10.77)

230.88
(7.78)

Agro
0.00

(0.00)
139.87
(8.88)

385.69
(13.00)

Con Fed
0.00

(0.00)
143.55
(9.11)

250.45
(8.44)

Total
2223.00
(100.00)

1575.33
(100.00)

2966.75
(100.00)

 Note: Figures in parentheses indicate per centages to total in each column

2.5.2 Punjab

 The agency-wise procurement of paddy and wheat from 1981-82 to 2011-12 in Punjab State is

shown in Table 2.5 (b). In the initial years, traders were found to procure large volumes of paddy

but their share in total procurement in the state declined over the years, from 53 per cent in 1981-

82 to 4 per cent in 2011-12. Food Corporation of India (FCI) had also a large share in total

quantity procured but the volume of procurement varied from year to year and came at the lowest

ebb in 2011-12 (around 2 per cent of the total paddy procured in the state). In case of wheat, the

quantity procured by State Government has declined from 36 per cent in 1981-82 to 16 per cent

in 2011-12. The Food Corporation of India (FCI) procured as high as 31 per cent in 1991-92. The

Markfed, Punsup and Punjab State Warehousing Corporation were also found to procure good

proportions of wheat in the Punjab State, which were 24, 22 and 12 per cent, respectively in

2011-12.
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Table 2.5 (b): Procurement of major crops by different agencies in Punjab, 1971-72 to 2011-

12

                                                                                                     (Thousand tonnes)
Agency 1981-82 1991-92 2001-02 2011-12
Paddy

State government
301.70
(5.84)

458.0
(5.80)

1254.0
(11.33)

3375.0
(28.30)

FCI
1688.50
(32.68)

1507.0
(19.07)

2387.0
(21.57)

182.0
(1.53)

Markfed
258.50
(5.0)

575.0
(7.28)

1798.0
(16.25)

2597.0
(21.78)

PUNSUP
161.90
(3.13)

585.0
(7.40)

1821.0
(16.46)

2837.0
(23.79)

PSWC - -
1544.0
(13.95)

1303.0
(10.93)

Traders
2755.40
(53.35)

4777.0
(60.45)

1632.0
(14.75)

483.0
(4.05)

PAIC - -
630.0
(5.69)

1149.0
(9.62)

Total
5166.00
(100.0)

7902.0
(100.0)

11066.0
(100.0)

11926.0
(100.0)

Wheat

State government
1362.0
(36.16)

790.0
(12.41)

1075.0
(10.16)

1760.0
(15.87)

FCI
952.0

(25.28)
1981.0
(31.11)

3069.0
(29.01)

1664.0
(15.0)

Mark fed
747.0

(19.84)
1357.0
(21.31)

2210.0
(20.89)

2623.0
(23.65)

PUNSUP
705.0

(18.72)
1415.0
(22.22)

1919.0
(18.14)

2492.0
(22.46)

PSWC - -
1250.0
(11.82)

1284.0
(11.57)

Traders -
825.0

(12.95)
12.0

(0.11)
37.0

(0.33)

PAIC - -
1044.0
(9.87)

1234.0
(11.12)

Total
3766.0
(100.0)

6368.0
(100.0)

10579.0
(100.0)

11094.0
(100.0)

Note: Figures in parentheses indicate per centages to total in each column

2.5.3 Uttar Pradesh

The details procurement of paddy crop from Uttar Pradesh during 1980-81, 1990-91, 2001-02

and 2010-11 by different agencies is presented in Table 2.5 (c). The paddy was only procured by

different  agencies  during the mentioned periods.  The data  of procurement  of paddy was not

available for year 1970-71. The State Government, U.P. Cooperative Federation, U.P. State Food
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and Essential Commodities Corporation, U.P. State Agro-Industrial Corporation, Development

Corporation and Food Corporation of India were important agencies to procure the paddy from

the state during different  years.  Among these agencies,  the State Government  and U.P. State

Cooperative  Federation  were  main  agencies  to  procure  the  paddy  during  1980-81,  1990-91,

2000-01 and 2010-11. Out  of total  procured quantity  of paddy of 1385.523 thousand metric

tonnes in 2010-11, 41.01% was procured by State Government followed by 28.55%, 12.95%,

11.77%, 5.54% and 0.18% by U.P. Cooperative Federation,  Development Corporations other,

U.P. State Agro-Industrial Corporation, U.P. State Food and Essential Commodities Corporation

and  Food  Corporation  of  India  respectively.  The  State  Government  and  U.P.  Cooperative

Federation were main procurement agencies to procure major quantity of paddy during the study

periods.  More  than  90%  of  the  total  procured  quantity  of  paddy  was  purchased  by  State

Government and U.P. Cooperative Federation during 1980-81, 1990-91 and 2000-01. Next to

these two agencies, U.P. State Agro-Industrial Corporation and Development Corporation/ others

had also purchased the paddy during 2010-11. Out of total procured quantity of paddy during

2010-11, the share of Development Corporation/ others was 12.95% followed by 11.17% of U.P.

State Agro-Industrial Corporation. The role of Food Corporation of India was very negligible in

procuring of paddy from U.P. during the stated periods. 

Table  2.5  (c):  Procurement  of  paddy  by  different  agencies,  1970-71  to  2010-11,  Uttar
Pradesh

                                                                                                                           (000 tonnes)
Agencies 1970-71 1980-81 1990-91 2001-02 2010-11
Paddy

State government N.A.
476.76
(80.76)

4.592
(46.94)

514.40
(57.14)

568.03
(41.01)

U.P. Cooperative Federation N.A.
89.75

(15.20)
3.68

(37.62)
298.60
(33.17)

395.55
(28.55)

U.P. State Food & Essential 
Commodities Corporation

N.A.
23.47
(3.98)

- -
76.73
(5.54)

U.P. State agro-Industrial 
Corporation 

N.A.
0.18

(0.03)
1.33

(13.60)
61.64
(6.85)

163.00
(11.71)

Development 
Corporation/Others

N.A. -
0.03

(0.31)
25.63
(2.84)

179.43
(12.95)

Food Corporation of India N.A.
0.16

(0.03)
0.15

(1.53)
-

2.49 (0.18)

Total N.A.
590.32

(100.00)
9.782

(100.00)
900.27

(100.00)
1385.23
(100.00)

Note: Figures in brackets are per centage to total. N.A: Not available
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Chapter 3

Socio Economic Characteristics of Sample Households

                 The socio-economic characteristics are the important parameters which affect the

production and marketing decisions of the households. This chapter deals with the important

socio  economic  indicators  of  the  sample  households  like  family  size,  age  of  head  of  the

household,  literacy  level,  land  utilization,  asset  composition,  cropping  pattern,  status  of

production  and  disposal/utilization  pattern for  paddy  vis-à-vis  competing  crops adopted  by

sample households in the selected states viz. Haryana, Punjab and Western U.P. states of India.

3.1 Demographic characteristics

This section highlights the comparative socio-economic status of sample households in Haryana,

Punjab and Western U.P. states of India which is presented in Table 3.1. Majority of the sample

households had young head with age above 31-50 years except in Western U.P.,  where about 61

per cent of sample households had head of more than 50 years. The Table shows that heads of

more than 79 per cent sample households were literate in the selected states. Illiteracy was found

to be significantly higher among the Punjab farmers i.e. about 21 per cent. The family size was

found to vary between 6 for Punjab farmers to 9.21 for Western U.P. households. Agriculture was

found to be the main occupation of head of the family as revealed by more than 96 per cent of

the heads of the family.

3.2 Land resources

The data presented in Table 3.2 shows that average land holding was the highest for Punjab

farmers (7.97 ha) and the least for Western U.P.  farmers (3.04 ha). In Haryana, the selected farm

households owned 3.86 hectares per household. The leased out land at the overall level was 0.29

hectare  per  household.  These  results  imply  that  majority  of  sampled  farmers  were  owner

cultivators.  A fraction of cultivated land was found leased in. It appeared that the system of

leasing  out  was  not  popular  among  the  selected  farmers.  In  view  of  Haryana  being  an

agriculturally advanced state, hardly any land was observed as current fallow. In Punjab, almost

whole area had the irrigation facilities highlighting well developed irrigation infrastructure in the

study region. None of the farmer had the land holding which was not irrigated with one or other

sources  of  irrigation.  The  average  operational  holding  size  of  sample  households  was  7.97

hectares. 
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Table: 3.1: General Characteristics of sample households

                                                                                                                     (Per cent)

Particulars Haryana Punjab Western UP

Age of Head (Years)
Up to 30 8.10 10.48 3.81
31-50 50.48 46.67 35.24
Above 50 41.42 42.85 60.95
Educational status  of head of the family
Illiterate 13.33 20.48 15.72
Primary 10.95 30.00 9.52
Matric 52.39 26.19 35.72
Secondary 15.71 13.81 19.52
Higher 7.62 9.52 19.52
Average Family Size (No.)
Males 3.78 3 4.78
Females 3.30 3 4.43
Total 7.08 6 9.21
Age of family members (Years)
Up to 18 31.63 25.39 38.11
18-35 34.19 26.37 30.25
35-60 25.57 34.49 24.87
Above 60 8.61 13.75 6.67
Occupation of Head of family
Agriculture 
(Main occupation)

96.19 99.05 97.62

Agriculture (Subsidiary 
occupation)

3.81 0.95 2.38

Permanent farm labour
Male
Number 48 82 5
Wages (Rs./month) 6192 4608.0 0
Female
Number 9 0 0
Wages (Rs./month) 4774 0 0
Children
Number 10 0 0
Wages (Rs./month) 2430 0 0
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  Table: 3.2: Average land holding of sample households
                                                                                                                                                    (ha)

Particulars Haryana Punjab Western UP

Owned land
Irrigated 3.82 4.29 2.61
Unirrigated 0.04 - -
Total 3.86 4.29 2.61

Leased-in land

Irrigated 1.69 3.73 0.40
Unirrigated 0.01 - -
Total 1.70 3.73 0.40
Leased-out land
Irrigated 0.29 0.05 0.03
Unirrigated 0.00 - -
Total 0.29 0.05 0.03
Fallow land
Irrigated 0.01 - -
Unirrigated 0.00 - -
Total 0.01 - -
Total operational land
Irrigated 5.22 7.97 3.04
Unirrigated 0.04 - -
Total 5.26 7.97 3.04

The level of leased in land (3.73 hectares) was much higher than the leased out land (0.05

hectares) among the sample respondents. None of the area was found to be kept as current fallow

during the reference period under the study. In Western U.P., the average size of owned land

holding was estimated at 2.61 ha. which was fully irrigated. The leased-in and leased-out lands

were not much prevalent on the sample farms. 

3.3 Farm power, machinery and buildings

The data presented in Table 3.3 shows that average asset value per farm was the highest

for Haryana farmers (4.03 lakh) and the least for Western U.P.  farmers (1.49 lakh). In Haryana,

tractor followed by submersible pump emerged as the major assets owned by selected farmers.

Tractor followed by the submersible pump valued Rs. 1,91,324 and Rs. 70,486 per farm. The

storage  sheds  and trolley  appeared  to  be  the  next  in  terms  of  present  value.  In  Punjab,  the

average  sample household was found to  possess assets worth Rs. 3 lakh.  The average  sample

household was found to  possess  0.79 tractors.  The average  sample  household was found to

possess less than one electric motor (0.80). The average sample household was found to own 0.7
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implements and storage sheds. In western U.P., out of 210 sample household, 63.33% households

had diesel engines, 31.90% sample households had kept the electric motors on their farms while

24.76% households possessed the spray pumps. Few of them had kept both types of pump sets. 

Table 3.3: Average farm power machinery and buildings, sample households

Type of machine
Haryana Punjab Western UP

No. PV No. PV No. PV

1. Tractor 0.60 191324 0.80 191524 0.32 88552

2. Trolley 0.53 40033 0.60 45629 0.23 15114

3. Harrow 0.54 17248 0.60 8575 0.25 4947

4. Cultivator 0.56 8007 0.70 5771 0.30 3796

5. Electric motor 0.43 8181 0.80 6188 0.32 12276

6. Diesel Engine 0.40 6055 0.30 3819 0.63 12164

7. Submersible pump 0.70 70486 0.60 15955 0.02 2167

8. Spray pump: (a)manual 0.54 4286 0.90 389 0.25 171

(b)Tractor mounted 0.10 2410 0.01 91

9. Generator:(a) Self 0.05 2186 0.10 2083 - -

(b) Tractor operated 0.20 5495 - -

10. Cart 0.37 7064 0.50 1715 0.23 4102

11. Drip System 0.09 2929 - - - -

12. Small tools 4.08 1034 10.0 1476 - -

13. Implements/storage shed 0.36 41490 0.70 9469 -- -

14. others 0.08 2815 9.62 5684

Total - 403138 - 300498 - 149064

Note: PV is the Present value (Rs.)
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3.4 Cropping pattern

 Paddy including basmati-paddy and wheat were the major kharif and rabi crops in all the

selected states of India. In Haryana, cotton followed by fodder and maize were observed as the

important crops in terms of NAS devoted in kharif season by the sampled households. Bajra and

sugarcane were grown on 4.86 and 4.07 per cent of NAS, respectively. Results show that less

than 1 per cent of NAS was devoted to kharif pulses (moong and mash) and rabi pulse (gram)

despite their nutritive value, nitrogen fixing capacity and low requirement of irrigation. Farmers

also grew fodder in kharif and rabi seasons in order to feed their dairy animals. Since, area under

horticultural crops is catching up in Haryana, 1.47 per cent of NAS was devoted to vegetables. In

Punjab, paddy and wheat were grown over about 47 and 79 per cent area, respectively (Table

3.4.1).  Sugarcane,  maize,  cotton and guara were the other important  crops grown during the

season.  Sugarcane occupied about 15 per cent during the  kharif season.  Maize was the other

important kharif crop grown by the sample households of districts and occupied about 8 per the

NAS. Cotton was grown on about 7 per cent of the net cropped area during this season in the

South-western districts of the state. Guara, one of the competing crops in selected South-western

districts of the state, occupied about 4 per cent of the net cropped area.  Fodder is grown in both

kharif and  rabi seasons in the state and occupied about 4 per cent of the NAS during these

seasons. Wheat was the major rabi season crop in the study area. Potato, field pea and rapeseed

and mustard were the other important crops of the season which occupied about 4, 3 and one per

cent area of the NAS, respectively. Maize was the summer fodder crop grown on less than one

per cent of the NAS. Poplar was also cultivated on 0.24 per cent of the NAS. In Western U.P.,

wheat,  including  basmati-paddy,  bajra,  vegetables,  urad,  mustard  and  maize  were  important

crops on the sample farms which accounted for 56.64%, 41.02%, 17.44%, 12.42%, 11.24%,

10.69%  and  10.67%  to  NAS,  respectively.  Paddy,  bajra,  maize,  urad  and  sugarcane  were

important crops in kharif season while wheat, rapeseed/mustard, vegetables were dominant crops

in  rabi season. Next to wheat crop, the vegetable and rapeseed/mustard were also important

crops in  rabi season. Of the total NAS of 210 sample farmers of six districts of western U.P.,

97.81% area was covered by kharif crops in the study period against 89.90% of area under rabi

crops. It shows that 10.10% and 2.19% of NAS was not cultivated by sample farmers in rabi and

kharif season, respectively. 
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Table 3.4.1: Cropping pattern of sample households 
          (Per cent to Net area sown)

Season/Crop Haryana Punjab Western UP
Kharif
1. Paddy 6.50 46.81 13.69
2. Basmati-paddy 36.81 14.91 27.33
3.Maize 6.04 7.87 10.67
4. Bajra 4.86 - 17.44
5. Jowar-Fodder 8.20 - 4.60
5. Cotton 20.42 6.94 -
7. Sugarcane 4.07 15.12 8.57
8. Groundnut - - 0.53
9. Moong 1.35 - 0.20
10. Mash 0.31 - -
11. Urad - - 11.24
12. Vegetables -- 0.38 -
13. Guara - 3.59 -
14. Radish seed production - 0.36 -
15. Fodder - 4.33 -
16. Others 4.68 - -
Rabi
1. Wheat 80.63 79.45 56.64
2. Gram 0.04 - -
3. Sunflower - 0.24 -
4. Rapeseed & Mustard 1.82 0.70 10.69
5.  Vegetable 2.23 0.33 12.42
6. Field pea - 3.03 -
7.Potato - 4.36 -
8. Berseem 5.33 4.03 3.75
9. Others 2.65 - 6.40
Summer crops
1. Spring maize 0.55 0.34 -
2.Chillies - 0.03 -
3. Fodder 0.04 - -
4. Others 0.99 - -
Perennial crops
Poplar - 0.24 -
Net area sown (ha.) 5.26 7.97 3.04

When  enquired  about  the  potential  of  alternative  crops  to  paddy  as  perceived  by  sampled

households in selected states of India, Haryana farmers opted for bajra,  maize and cotton as

potential  alternative  crops  (Table  3.4.2) The  Punjab  farmers  revealed  that  basmati-paddy,

sugarcane,  maize,  cotton,  groundnut  and guara were the potential  alternative  crops  to  paddy
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during  kharif season. In Western U.P., basmati-paddy, bajra, maize and urad crops were main

alternative crops to paddy. 

Table 3.4.2: Potential alternatives to paddy crop as perceived by Sample households
                      (Per cent multiple response)

Crop Haryana Punjab Western UP
1.Basmati-paddy 42.12 49.05 56.07
2. Bajra 33.33 0.48 46.19
3. Maize 35.71 10.95 40.19
4. Cotton 40.00 7.62 -
5. Groundnut - 5.24 -
6. Moong - 1.43 -
7. Soybean - 1.43 -
8.Sugarcane - 32.86 -
9.Guara - 4.76 -

10.Vegetables - 1.47 -
11.Green mannuring - 0.48 -
12. Mash/urad - - 38.10

3.5 Production and disposal/utilization pattern 

This  section highlights  the comparative  production and disposal/utilization pattern of  sample

households for the selected crops in Haryana, Punjab and Western U.P. states of India.

3.5.1 Paddy

The per farm production and crop retention pattern of paddy on the sample farms for the

selected states is presented in Table 3.5.1 (a). The per farm production was the highest in case of

Punjab  farmers  (255.1 qtl)  and the  lowest  for  Haryana farmers  (18.01 qtl).  The  per  cent  of

quantity sold was also the highest in case of Punjab farmers (99.88 per cent) and the lowest for

Western U.P. farmers (87.44 per cent). As there is assured marketing of paddy in Punjab and

Haryana, the government agencies were purchasing the paddy at MSP from the farmers in the

state. Therefore, whole quantity of paddy was sold through the government agencies. On the

other hand, in Western U.P.,  whole the quantity of paddy was sold through the local/private

traders. 
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Table 3.5.1(a): Production, crop retention and disposal pattern of paddy, sample 
households

                                                                                                              (Quantity in Qtl/farm)
Crop Haryana Punjab Western UP
Production 18.01

(100.00)
255.10
(100.0)

27.62
(100.00)

Retention for
Self consumption 0.50

(2.77)
0.06 
(0.02)

3.47
(12.56)

Seed 0.10
(0.55)

0.07
(0.03)

-

Feed
-

0.16
0.06)

-

Payments in kind 0.11
(0.63)

0.02
(0.01)

-

Total retention 0.71
(3.95)

0.31
(0.12)

3.47
(12.56)

Total qty. sold 17.30
(96.05)

254.79
(99.88)

24.15
(87.44)

Disposal pattern: sold to govt. Agency
Quantity 17.30 254.79 -
Price (Rs/quintal) 1280 1280.0 -
Disposal pattern: local trader
Quantity - - 24.15
Price (Rs/quintal) - - 1367.64
Note: Figures in parentheses indicate the per centages to total production. 

3.5.2 Basmati-paddy

The per farm production and crop retention pattern of basmati-paddy on the sample farms

for the selected states is presented in Table 3.5.1 (b). The per farm production was the highest in

case of Haryana farmers (101.11 qtl) and the lowest (56.97 qtl) for Western U.P. farmers. In

basmati-paddy, the per cent of quantity sold was the highest in case of Haryana farmers (97.45%)

and the least for Western U.P. farmers (91.82 %). Unlike the fine varieties of paddy, there is no

provision of procurement by the government agency in case of basmati-paddy and whole the

quantity of paddy was sold through the local/private traders. 
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Table 3.5.1(b): Production, crop retention and disposal pattern of basmati-paddy, sample    
households                                                                          

                                                                                                                     (Quantity in Qtl/farm)
Crop Haryana Punjab Western UP

Production
101.11

(100.00)
66.76

(100.0)
56.97

(100.00)
Retention for

Self consumption
2.3

(2.27)
2.0

(3.00)
4.59

(8.05)

Seed
0.17

(0.17)
0.05

(0.07)
-

Feed
0

(0.00)
0.02

(0.03)
0.03

(0.05)

Payments in kind
0.11

(0.11)
0.01

(0.01)
0.05

(0.08)

Total retention
2.58

(2.55)
2.08

(3.11)
4.66

(8.18)

Total qty. Sold
98.53

(97.45)
64.68

(96.89)
52.31

(91.82)
Disposal pattern: sold to local trader
Quantity 98.53 64.68 52.31
Price (Rs/quintal) 3636.0 3159.0 2539.0
Note: Figures in parentheses indicate the per centages to total production. 

3.5.3 Bajra 

The per farm production and crop retention pattern of competing crop bajra on the sample

farms during 2012-13 is presented in Table 3.5.1 (c). The per farm production was higher in case

of Western U.P. farmers (17.42 qtl) as compared to 5.22 qtl for Haryana farmers. The per cent of

quantity  sold was lower in case of Haryana farmers (83.33 %) as compared to Western U.P.

farmers  (87.72%).  Results  show that  there  has  been nil  disposal  of  bajra  by  farmers  to  the

government agencies.
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Table 3.5.1(c): Production, crop retention and disposal pattern of bajra, sample households 

                                                                             (Quantity in Qtl/farm)
Crop Haryana Punjab Western UP

Production
5.22

(100.00)
-

17.42
(100.00)

Retention for

Self consumption
0.41

(7.85)
-

0.99
(5.68)

Seed
0.01

(0.19)
-

0.008
(0.05)

Feed
0.41

(7.85)
-

0.72
(4.13)

Payments in kind
0.04

(0.76)
-

0.04
(0.23)

Total retention
0.87

(16.67)
-

2.15
(12.34)

Total qty. sold
4.35

(83.33)
-

15.28
(87.72)

Disposal pattern: sold to local trader
Quantity 4.35 - 15.28
Price (Rs/quintal) 1110.0 - 1104.0
Note: Figures in parentheses indicate the per centages to total production. 

3.5.4 Maize 

The per farm production and crop retention pattern of maize on the sample farms for the

selected states is presented in Table 3.5.1 (d). The per farm production was the highest in case of

Punjab farmers (66.86 qtl) and the lowest (8.67 qtl) for Haryana farmers. The per cent of quantity

sold was also the highest in case of Punjab farmers (96.41%) and the least for Western U.P.

farmers (88.21%). Unlike the fine varieties of paddy, there is no provision of procurement by the

government  agency in case of maize and whole the quantity  of maize was sold through the

local/private traders. The retention of basmati-paddy was for the home consumption, seed for

next year and the quantity kept for feed.  

3.5.5 Urad

Urad is competing crop to paddy in few selected districts of western U.P. The per farm

production and retention of urad of selected households in the reference year is worked out in

Table 3.5.1 (e). Out of total per farm production of urad of 4.02 qtls, 89.30 per cent was sold and

rest of 10.70% was retained by the sample farmers. 
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Table 3.5.1(d): Production, crop retention and disposal pattern of maize, sample                      
households 

                                                                             (Quantity in Qtl/farm)
Crop Haryana Punjab Western UP
Production 8.67

(100.00)
66.86

(100.00)
10.52

(100.00)
Retention for
Self consumption 0.49

(5.65)
1.44

(2.15)
0.71

(6.75)
Seed 0.01

(0.12)
- 0.02

(0.19)
Feed 0.04

(0.46)
0.94

(1.41)
0.50

(4.75)
Payments in kind 0.05

(0.58)
0.02

(0.03)
0.02

(0.19)
Total retention 0.59

(6.81)
2.40

(3.59)
1.24

(11.79)
Total qty. sold 8.08

(93.19)
64.46

(96.41)
9.28

(88.21)
 Disposal pattern: sold to local trader
Quantity 8.08 64.46 9.28
Price (Rs/quintal) 1271.0 860.0 1328.0
Note: Figures in parentheses indicate the per centages to total production. 

Table 3.5.1(e): Production, crop retention and disposal pattern of Urad, sample households 
                                                                             (Quantity in Qtl/farm)
Crop Haryana Punjab Western UP
Production

- -
4.02

(100.00)
Retention for
Self consumption

-
- 0.42

(10.44)
Seed

-
- 0.002

(0.05)
Feed

-
- 0.002

(0.05)
Payments in kind

-
- 0.01

(0.25)
Total retention

-
- 0.43

(10.70)
Total qty. sold

-
- 3.59

(89.30)
 Disposal pattern: sold to local trader
Quantity - - 3.59
Price (Rs/quintal) - - 3551.0
Note: Figures in parentheses indicate the per centages to total production
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3.5.6 Cotton

The per  farm production  and crop retention  pattern  of competing  crop cotton on the

sample farms during 2012-13 is presented in Table 3.5.1 (f). The per farm production was higher

in case of Punjab farmers (46.85 qtl) as compared to 22.34 qtl for Haryana farmers. The farmers

were found to be growing Bt variety of cotton and whole the produce was found to be disposed

of as nothing was kept for home consumption, seed for next year and for feed purposes. The

whole quantity of cotton was sold through the local/private traders in the market. 

Table  3.5.1(f):   Production,  crop  retention  and  disposal  pattern  of  cotton, sample
households 

                                                                             (Quantity in Qtl/farm)
Crop Haryana Punjab Western UP
Production 22.34 (100.00) 46.85 (100.00) -
Total retention - - -
Total qty. sold 22.34 (100.00) 46.85 (100.00) -
 Disposal pattern: sold to local trader
Quantity 22.34 46.85 -
Price (Rs/quintal) 4957.0 4150.0 -
Note: Figures in parentheses indicate the per centages to total production

 3.5.7 Guara
The whole quantity of guara produced in Punjab was found to be disposed of by the

sample farmers as nothing was kept for home consumption,  seed for next year and for feed

purposes (Table 3.5.1 g). The whole quantity of guara was sold through the local/private traders

in the market. 

3.5.8 Sugarcane

In sugarcane, net quantity sold was 88.92 per cent of the total production on the sample

farms in Punjab (Table 3.5.1 h). The home consumption, seed for next year and the quantity kept

for feed was about 11 per cent of the total production. The whole quantity of sugarcane was sold

to the processor/miller in the nearby area. 

Table 3.5.1(g): Production, crop retention and disposal pattern of guara, sample households
                                                                             (Quantity in Qtl/farm)
Crop Haryana Punjab Western UP
Production - 17.23 (100.00) -
Total retention - - -
Total qty. sold - 17.23 (100.00) -
 Disposal pattern: sold to local trader
Quantity - 17.23 -
Price (Rs/quintal) - 5525.0 -
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Table  3.5.1(h):  Production,  crop  retention  and  disposal  pattern  of  sugarcane, sample
households   

       (Quantity in Qtl/farm)
Crop Haryana$ Punjab Western UP$
Production - 2231.63 

(100.0)
-

Retention for
Self consumption - 3.92

(0.18)
-

Seed - 243.35
(10.90)

-

Feed - - -
Payments in kind - - -
Total retention - 247.27

(11.08)
-

Total qty. sold - 1984.36
(88.92)

-

Disposal pattern: sold to processor/miller
Quantity - 1984.36 -
Price (Rs/quintal) - 270.0 -
Note: Figures in parentheses indicate the per centages to total production
$: In Haryana and UP reports, sugarcane was not taken as one of the alternatives to paddy.

To conclude, majority of the sample households had young head with age above 31-50 years

except in Western U.P.  where about 61 per cent of sample households had head of more than 50

years. More than 79 per cent sample households were literate in the selected states. Illiteracy was

found to be significantly higher among the Punjab farmers i.e. about 21 per cent. The family size

was found to vary between 6 for Punjab farmers to 9.21 for Western U.P. households. Agriculture

was found to be the main occupation of head of the family as revealed by more than 96 per cent

of the heads of the family. The average land holding was the highest for Punjab farmers (7.97

hect.) and the least for Western U.P.  farmers (3.04 hect.). The average asset value per farm was

the highest for Haryana farmers (4.03 lakh) and the least for Western U.P.  farmers (1.49 lakh).

Paddy and wheat were the major  kharif and  rabi crops in all the selected states of India. In

Haryana, cotton followed by fodder and maize was observed as the important crops in terms of

NAS devoted in kharif season by the sampled households. Bajra and sugarcane were grown on

4.86 and 4.07 per cent of NAS respectively. In Punjab, paddy and wheat were grown over about

47 and 79 per cent area respectively. Sugarcane, basmati-paddy, maize, cotton and guara were

the other important crops grown during the kharif season.  In Western U.P., wheat, paddy, bajra,

vegetables, urad, mustard and maize were important crops on the sample farms which accounted
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for  56.64%,  41.02%,  17.44%,  12.42%,  11.24%,  10.69%  and  10.67%  to  net  cropped  area

respectively.  The Haryana farmers  opted  for  bajra,  maize  and cotton  as  potential  alternative

crops. The Punjab farmers revealed that basmati-paddy, sugarcane, maize, cotton, groundnut and

guara were the potential alternative crops to paddy during kharif season. In Western U.P., bajra,

maize and urad crops were main alternative crops to paddy. For paddy, the per farm production

was the highest in case of Punjab farmers (255.1 qtl) and the lowest for Haryana farmers (18.01

qtl). The per cent of quantity sold was also the highest in case of Punjab farmers (99.88 per cent)

and  the  lowest  for  Western  U.P.  farmers  (87.44  per  cent).  In  basmati-paddy,  the  per  farm

production was the highest in case of Haryana farmers (101.11 qtl) and the lowest (56.97 qtl) for

Western U.P. farmers. Also, the per cent of quantity sold was the highest in case of Haryana

farmers (97.45 per cent) and the least for Western U.P. farmers (91.82 per cent). For bajra, the

per farm production was higher in case of Western U.P. farmers (17.42 qtl) as compared to 5.22

qtl for Haryana farmers. The per cent of quantity sold was lower in case of Haryana farmers

(83.33 per cent) as compared to Western U.P. farmers (87.72 per cent). For maize, the per farm

production was the highest in case of Punjab farmers (66.86 qtl) and the lowest (8.67 qtl) for

Haryana farmers. Also, the per cent of quantity sold was the highest in case of Punjab farmers

(96.41 per cent) and the least for Western U.P. farmers (88.21 per cent). In Western U.P., out of

total per farm production of urad of 4.02 qtls, 89.30% was sold and rest of 10.70% was retained

by the sample farmers. For cotton, the per farm production was higher in case of Punjab farmers

(46.85 qtl) as compared to 22.34 qtl for Haryana farmers. The whole quantity of cotton and guara

produced in Punjab was found to be disposed of by the sample farmers as nothing was kept for

home consumption, seed for next year and for feed purposes. The whole quantity of guara was

sold through the local/private traders in the market. Unlike the fine varieties of paddy, there is no

provision of procurement by the government agency in case of basmati-paddy, maize, cotton,

bajra, urad and guara and whole the quantity of the produce was sold through the local/private

traders.  Even for  paddy in Western U.P.,  whole the quantity  of paddy was sold through the

local/private traders. In sugarcane, net quantity sold was 88.92 per cent of the total production on

the sample farms in Punjab. The whole quantity of sugarcane was sold to the processor/miller in

the nearby area. 
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Chapter 4

Economics of Production of Paddy vis-à-vis Competing Crops

The remarkable progress of agriculture in the selected states of Haryana, Punjab and West U.P. is

credited  to  the  use  of  inputs  like  fertilizers,  improved  seeds,  irrigation,  plant  protection

chemicals, machinery, credit and technology back up.  These are leading states in ensuring the

timely availability and efficient delivery system of these vital inputs required for agriculture. The

diversification of agriculture in these states is also dependent upon the economic viability of

paddy vis-à-vis competing crops during the kharif season. The analysis on costs and returns is

beneficial for the farmers and policy planners to know about the comparative economic viability

of these crops in the state. The most important competing crops of the state during the  kharif

season viz. basmati-paddy, bajra, maize, urad, cotton, guara, sugarcane, and urad were selected

for  indepth  analysis. The present  chapter  deals  with  the  recent  trends  in  use/requirement  of

important farm inputs and their prices in the selected states of India.

4.1. Input use pattern of major kharif crops 

4.1.1. Paddy

The input use pattern for the cultivation of paddy crop in the selected states of Haryana, Punjab

and Western U.P. has been depicted in Table 4.1 (a). The use of machine labour was found to be

higher  in  Haryana and Punjab as  compared to  Western  U.P.,  which shows the high level  of

mechanisation in these states. In Haryana, the paddy growers used 61 man days of human labour

per hectare including hired and family. Farmers also used manure along with chemical fertilizer

such as urea,  DAP and MOP, etc.  Among chemical  fertilizer,  urea and DAP were the major

constituents. In Punjab, on per hectare basis, about 40 man days were required for carrying out

the  various  operations  like  sowing,  transplanting,  fertiliser/insecticide  application,  irrigation,

harvesting etc. Transplanting is the labour intensive operation in paddy crop. The paddy growers

were  found  to  use  about  15  Kg  of  seed  per  hectare,  which  is  lower  as  compared  to  the

recommended level of 20 Kg/hectare. FYM was not used by the sample growers for the paddy

production.  Urea,  DAP;  MOP,  Zinc  and  Sulphur  were  also  used  by  the  growers  for  paddy

production. The per hectare plant protection expenses were to the tune of Rs. 2915 which were

the highest amongst the selected states showing high doses of plant protection chemicals being

used in Punjab.  In Western U.P.,  the paddy growers used 94 man days of human labour per

hectare including hired and family labour, which was the highest amongst the selected states. The
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paddy growers  were  found to  use  about  39  Kg of  seed per  hectare,  which  was  the  highest

amongst the selected states as coarse variety of local paddy is grown by the selected households.

FYM was also used by the sample growers for the paddy production. Urea and DAP were also

used by the growers for paddy production. The per hectare plant protection expenses were to the

tune of Rs. 370. 

Table 4.1(a): Input use pattern for cultivation of paddy, sample households  
                                                                                                                                     (Per hectare)
Crop Unit Haryana Punjab Western UP
1. Human labour
i) Hired

Man days
50.90 24.02 57.00

ii) Family 10.10 14.70 37.00
2. Machine labour Hours 119.70 168.42 57.0
3. Seed Kg. 8.50 15.23 39.00
4. FYM Quintals 3.60 - 42.00
5. Fertilizer
i. Urea

Kg

292.90 283.05 108.00
ii. CAN 0.30 - -
iii. DAP 108.0 116.03 70.00
iv. MOP 0.30 5.00 -
v. SSP 0.30 -
vi. Zinc sulphate 9.27
vii. Ferrous sulphate 3.15
viii. others 15.20
ix. Micro nutrient 0.20 14.00
6. Plant protection 
measures

Rs. 1284.0 2915.0 370.0

4.1.2. Basmati-paddy

The input use pattern for the cultivation of basmati-paddy in the selected states of Haryana,

Punjab and Western U.P. has been depicted in Table 4.1 (b). The use of machine labour was

found to be higher in Haryana and Punjab as compared to Western U.P., which shows the high

level of mechanisation in these states. In Haryana, the basmati-paddy growers used 59 man days

of human labour per hectare including hired and family. Farmers also used manure along with

chemical fertilizer such as urea, DAP and MOP, etc. Among chemical fertilizer, urea and DAP

were the major constituents. In Punjab, about 54 man days per hectare were required for carrying

out the various operations like sowing, transplanting, fertiliser/insecticide application, irrigation,

harvesting etc. (Table 4.1 b). 
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Table 4.1(b): Input use pattern for cultivation of basmati-paddy, sample households 

                                                                                                                              (Per hectare)
Crop Unit Haryana Punjab Western UP
1. Human labour

Man daysi) Hired 52.50 41.90 68.18
ii) Family 6.00 12.55 25.28
2. Machine labour Hours 121.60 122.98 56.43
3. Seed Kg. 11.60 12.82 16.65
4. FYM Quintals 12.87 7.08 45.44
5. Fertilizer
i. Urea

Kg.

227.40 166.68 222.40
ii. CAN 2.20 - 0.00
iii. DAP 103.70 76.64 127.93
iv. MOP 17.70 9.16 2.14
v. SSP 17.00 7.98 0.00
vi. Zinc sulphate
vi. Ferrous sulphate 3.94
vii. Micro-nutrients 3.00 17.48
viii. others 10.50
6. Plant protection 
measures

Rs.
2783.0 3287.0 712.0

The labour requirement was more than fine varieties of paddy as manual harvesting of crop was

more popular for basmati-paddy. The basmati-paddy growers were found to use about 13 Kg of

seed per hectare, which is lower as compared to the recommended level of 20 Kg/hectare. FYM

was also used by the sample growers for the basmati-paddy production (about 7q/hectare). Urea,

DAP, MOP, Zinc and Sulphur were also used by the growers for basmati-paddy production. The

plant  protection expenses were to the tune of Rs.  3287, which was the highest  amongst  the

selected states. In Western U.P., human and machine labour had been used intensively in the

cultivation of basmati-paddy in the study areas in the reference year,  which was the highest

amongst the selected states.

 4.1.3 Bajra

The input use pattern for the cultivation of bajra in the selected states of Haryana and Western

U.P.  has been depicted in Table 4.1 (c). The use of machine labour was found to be higher in

Haryana as compared to Western U.P., which shows the high level of mechanisation in the state.

In Haryana, farmers treat bajra as a low value crop and therefore, they apply minimum doses of

inputs. 
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Table 4.1(c): Input use pattern for cultivation of bajra, sample households 

                                                                                                                              (Per hectare)
Crop Unit Haryana Punjab Western UP
1. Human labour

Man daysi) Hired 17.00 - 24.88
ii) Family 3.70 - 14.98
2. Machine labour Hours 23.0 - 18.0
3. Seed Kg. 3.90 - 5.97
4. FYM Quintals 1.30 - 10.25
5. Fertilizer
i. Urea

Kg.

102.10 - 72.23
ii. CAN 1.40 - 3.15
iii. DAP 53.40 - 29.47
iv. MOP 0.90 - -
v. others 0.90 - -
vi. micro-nutrients 0.10 - -
6. Plant protection 
measures

Rs.
153.0

-
76.99

The cultivators used 21 man days per hectare of human labour. The use of machine labour was

23 hrs/ha. All farmers used chemical fertilizer. Urea followed by DAP were the main variants. It

is useful to mention that none of the sampled farmers applied micro nutrients in cultivation of

bajra. The amount spent on plant protection was Rs. 153 per ha. In Western U.P.,  per ha human

labour days were about 40, almost double as compared to Haryana. The per ha seed rate was

worked out to 6 Kg. The per ha. used quantity of FYM worked out to be 10 qtls. The urea and

DAP were also used by almost all the sample farmers in the bajra crop. 

4.1.4. Maize

The input use pattern for the cultivation of maize in the selected states of Haryana, Punjab and

Western U.P. has been depicted in Table 4.1 (d). The use of human as well as machine labour was

found to be the highest in Punjab as compared to Haryana and Western U.P., which was due to

the highest productivity of maize in Punjab state. In Haryana, farmers utilized 32.6 man days of

human labour per hectare at the aggregate level. On an average,19.1 hrs/ha. of machine labour

was used for various operations. On an average, farmers applied 13.7 kg/ha of seed, which was

the lowest amongst the selected states..  The chemical fertilizer was applied  and again, urea,

DAP and MOP were the major variants. Further, farmers hardly applied any micro nutrients and

farmers incurred more than Rs.750 on plant protection. 
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Table 4.1(d): Input use pattern for cultivation of maize, sample households

                                                                                                                            (Per hectare)

Crop Unit Haryana Punjab Western UP

1. Human labour
Man daysi) Hired 22.90 44.42 24.88

ii) Family 9.70 10.32 16.48
2. Machine 
labour

Hours 19.10 46.64 28.95

3. Seed Kg. 13.70 23.99 17.83
4. FYM Quintals 2.82 4.28 34.99
5. Fertilizer
i. Urea

Kg.

177.00 294.09 111.72
ii. CAN 7.50 - 7.34
iii. DAP 94.80 135.26 75.96
iv. MOP 34.90 11.97 -
v. SSP 3.90 3.07 -
vi. Zinc sulphate - - -
vii. Ferrous 
sulphate

- -

viii. others 2.40 - -
ix. Micro nutrient 0.30 - -
6. Plant 
protection 
measures

Rs.
1220.0 1908.0 293.64

In Punjab, on per hectare basis, about 55 man days were required for carrying out the various

operations  like sowing, fertiliser/insecticide application,  irrigation,  harvesting etc.  The use of

hired labour increased with the farm size. The maize crop also required about 47 machine labour

hours particularly for field preparation and for carrying out different inter culture operations. The

maize  growers  were  found to  use  about  24 Kg of  seed  per  hectare,  which  was the  highest

amongst the selected states. Urea, DAP, MOP and Zinc were also used by the growers for maize

production. The plant protection expenses were to the tune of Rs. 1908 per hectare, which was

the highest amongst the selected states. In western U.P., machine labour hours worked out to be

28.95 and the per ha. and seed rate was worked out to be 17.83 Kg.

4.1.5 Urad 

The input use pattern for cultivation of urad in Western U.P. is presented in Table 4.1 (e). Urad is

also a competing crop to paddy in the selected districts of western region of Uttar Pradesh. It is

an important kharif pulse and it is generally grown in upland. It is also profitable pulse crop, so

the farmers prefer to devote some area under urad   crop in every year. The overall human labour
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days per ha. was worked out to be 33.40 in the all activities of its cultivation. The per ha. seed

rate was estimated at 13 Kg.  

Table 4.1(e): Input use pattern for cultivation of urad, sample households
                                                                                                                            (Per hectare)

Crop Unit Haryana Punjab Western UP

1. Human labour
Man daysi) Hired - 16.08

ii) Family - 17.32
2. Machine 
labour

Hours - 13.65

3. Seed Kg. - 12.98
4. FYM Quintals - 28.81
5. Fertilizer
i. Urea

Kg.

- - 47.08
ii. CAN - - -
iii. DAP - - 32.71
iv. MOP - - -
v. SSP - -
v. Zinc sulphate - - -
vi. Ferrous 
sulphate

- - -

vii. others - - -
viii. Micro 
nutrient

- - -

6. Plant 
protection 
measures

Rs. - -
94.16

4.1.6. Cotton

The input use pattern for the cultivation of cotton in the selected states of Haryana and Punjab

has been depicted in Table 4.1 (f). In Haryana, cultivators used 63.2 man days of human labour

per hectare which was marginally lower as compared to Punjab (about 82 man days). Most of the

farmers used hired labour for picking cotton. The machine labour in Haryana was used for 37

hrs/ha which was substantially lower as compared to Punjab (about 93 hours), which may be due

to the lesser use of tube-wells for irrigation in Haryana.  Among chemical fertilizers, urea, DAP,

MOP and SSP were used by farmers. It is worth noticing that farmers used several variants of

fertilizer for this crop. Even micro nutrients were applied. One could observe huge expenditure

on plant protection which was as high as Rs. 4554/ha but was marginally lower as compared to

Punjab (Rs.  5147/ha).  In Punjab,  FYM was also used by the sample growers for the cotton

production (about 12qtl/hectare). 
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Table 4.1(f): Input use pattern for cultivation of cotton, sample households                             
                                                                                                                                 (Per hectare)
Crop Unit Haryana Punjab Western UP
1. Human labour Man 

daysi) Hired 57.20 64.58 -
ii) Family 6.00 17.24 -
2. Machine labour Hours 37.0 93.05 -
3. Seed Kg. 2.30 4.06 -
4. FYM Quintals 2.53 12.35 -
5. Fertilizer Kg.
i. Urea 237.80 248.48 -
ii. CAN 3.80 - -
iii. DAP 116.90 118.56 -
iv. MOP 34.90 4.45 -
v. SSP 43.90 - -
v. Zinc sulphate - - -
vi. Ferrous sulphate - - -
vii. others 6.10 - -
viii. Micro nutrient 3.00 - -
6. Plant protection 
measures

Rs. 4554.0 5147.00 -

4.1.7. Guara

The input use pattern for the cultivation of guara crop in Punjab has been depicted in Table 4.1

(g).  On  per  hectare  basis,  about  20  man  days  were  required  for  carrying  out  the  various

operations  like  sowing,  fertiliser/insecticide  application,  irrigation,  harvesting  etc.  The guara

crop also required about 16 machine labour hours particularly for field preparation. The guara

growers were found to use about 14 Kg of seed per hectare, which is at par to the recommended

level of 14 Kg/hectare. FYM was not used for the guara production. Only meagre quantity of

Urea  and  DAP were  also  used  by  the  growers  for  guara  production.  The  plant  protection

expenses were only Rs. 360 per hectare and these were the least than other competing crops

during kharif season as the crop needs lesser sprays of insecticides/pesticides. 

4.1.8. Sugarcane

The input use pattern for the cultivation of sugarcane in Punjab shows that about 142 man days

per  hectare  were  required  for  carrying  out  the  various  operations  like  sowing,

fertiliser/insecticide application, irrigation, harvesting etc. (Table 4.1 h). 
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Table 4.1(g): Input use pattern for cultivation of guara, sample households, 
                                                                                                                            (Per hectare)

Crop Unit Haryana Punjab Western UP
1. Human labour

Man daysi) Hired - 14.02 -
ii) Family - 6.19 -
2. Machine labour Hours - 16.13 -
3. Seed Kg. - 14.32 -
4. FYM Quintals - - -
5. Fertilizer Kg.
i. Urea - 12.94 -
ii. CAN - - -
iii. DAP - 1.47 -
iv. MOP - - -
v. Zinc sulphate - - -
vi. Ferrous 
sulphate

- - -

6. Plant protection 
measures

Rs. - 360.0 -

Table 4.1(h): Input use pattern for cultivation of sugarcane, sample households
                                                                                                                                    (Per hectare)
Crop Unit Haryana Punjab Western UP
1. Human labour

Mandaysi) Hired - 124.10 -
ii) Family - 17.76 -
2. Machine labour Hours - 136.70 -
3. Seed Kg. - 74.01 -
4. FYM Quintals 12.20 -
5. Fertilizer
i. Urea

Kg.

- 488.60 -
ii. CAN - - -
iii. DAP - 227.70 -
iv. MOP - 59.43 -
v. Zinc sulphate - 8.65 -
vi. Ferrous sulphate - 3.06 -
6. Plant protection 
measures

Rs. -
4239.0

-

This shows that sugarcane is highly labour intensive crop. The labour requirement was more than

other competing crops during kharif season, being the annual crop and more labour was required

for harvesting of crop which is done manually. The crop also required about 137 machine labour
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hours particularly for field preparation and sowing. The sugarcane growers were found to use

about 74 Kg of seed per hectare. FYM was also used by the sample growers for the sugarcane

production  (about  12q/hectare).  Urea,  DAP;  MOP,  Zinc  and Sulphur  were  also  used by the

growers for sugarcane production. On per hectare basis, the plant protection expenses were to the

tune of Rs. 4239. 

4.2. Cost of cultivation for paddy vis-à-vis competing crops 

4.2.1 Paddy

The cost of cultivation of paddy in the selected states of Haryana, Punjab and Western U.P. has

been depicted in Table 4.2 (a). The total variable cost on per hectare basis for paddy crop was

found to vary between Rs 27465 for Punjab to Rs 38132 for the Haryana state, which was due to

the highest cost of machine labour in Haryana, as the provision of free power in agriculture, as

implemented in Punjab, was not available in Haryana. In Haryana, the maximum proportion of

cost was observed on human labour (39 per cent). In the array, machine labour and fertilizer were

the major items of cost in paddy cultivation. Around 3 per cent of total cost was spent on plant

protection. The cost of FYM was merely Rs. 196 per hectare. The low amount spent on FYM

was  due  to  its  less  avaialabilty  on  the  sample  farms.  In  Punjab,  amongst  variable  cost

components, the share of human labour was about 45 per cent. It shows that paddy cultivation is

highly labour intensive and the farmers have to incur huge expenses on it, which is particularly

required during the transplanting of crop. Expenses on machine labour, fertilisers and seed were

the other important components of the variable cost. The average farm was found to incur Rs.

670 per hectare for seed. In Western U.P., amongst variable cost components, about 63% was

incurred  on  human  labour  followed  by  10% on  machine  labour.  The  fertilizer  and  manure

accounted for 15% of total cost followed by 2% each for plant protection and seed. 

4.2.2  Basmati-paddy

The cost of cultivation of basmati-paddy in the selected states of Haryana, Punjab and Western

U.P. has been depicted in Table 4.2 (b). The total variable cost on per hectare basis for basmati-

paddy crop was found to vary between Rs 26704 for Punjab to Rs 38912 for Western U.P., which

was due to the per hectare highest cost incurred on human labour, seed and fertilizer for basmati-

paddy crop in Western U.P. In the selected states, the maximum proportion of cost was observed

on human labour. The per hectare expenses on machine labour were found to be the highest in

Haryana as the provision of free power in agriculture, as implemented in Punjab, was 
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Table 4.2(a): Operational cost of cultivation of paddy, sample households                                                      
                                                                                                                                                                  (Rs/ha)
Crop Haryana Punjab Western UP
1. Human labour
i) Hired 12704

(33.32)
8291

(30.19)
11575
(38.65)

ii) Family 2307
(6.05)

3988
(14.52)

7381
(24.65)

2. Machine labour 14397
(37.75)

6480
(23.59)

3027
(10.11)

3. Seed 1569
(4.11)

670
(2.44)

788
(2.63)

4. FYM 196
(0.51)

-
2297
(7.67)

5. Fertilizer 5059
(13.27)

4649
(16.93)

2373
(7.92)

6. Micronutrients 
- -

646
(2.16)

7. Plant protection 
measures

1284
(3.37)

2915
(10.61)

646
(2.16)

8. Interest on working 
capital

616
(1.62)

472
(1.72)

515
(1.72)

9. Misc.
- -

699
(2.33)

Total cost 38132 (100.00) 27465 (100.0) 29947 (100.00)
Note: Figures in parentheses indicate the per centages to total cost. 

          
Table 4.2(b): Operational cost of cultivation of basmati-paddy, sample households

                                                                                                                                  (Rs/ha)
Crop Haryana Punjab Western UP
1. Human labour
i) Hired 13786

(38.94)
11759
(44.03)

13051
(33.54)

ii) Family 1327
(3.75)

3318
(12.43)

5197
(13.36)

2. Machine labour 10418
(29.42)

3618
(13.55)

9978
(25.64)

3. Seed 990
(2.80)

763
(2.86)

2070
(5.32)

4. FYM 715
(2.02)

106
(0.40)

1296
(3.33)

5. Fertilizer 4802
(13.56)

3394
(12.71)

4582
(11.78)

6. Micro-nutrients - - 734
(1.89)

7. Plant protection 
measures

2783
(7.86)

3287
(12.30)

712
(1.83)

8. Interest on working 
capital

586
(1.66)

459
(1.72)

669
(1.72)

9. Misc - - 624
(1.60)

Total cost 35407 (100.00) 26704 (100.0) 38912 (100.00)
Note: Figures in parentheses indicate the per centages to total cost. 
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not available in Haryana. In the array, machine labour and fertilizer were the major items of cost

in paddy cultivation. In Haryana, around 8 per cent of total cost was spent on plant protection.

The cost  of  FYM was merely Rs.  715 per hectare.  In  Punjab,  expenses on machine  labour,

fertilisers and plant protection measures were the other important components of the variable

cost and the expenses on these were  12 to 13 per cent of the total variable cost. In Western U.P.,

the fertilizer and manure accounted for about 15% of total variable cost followed by 5.32% for

seed. 

4.2.3 Bajra 

The cost of cultivation of cotton in the selected states of Haryana and Western U.P. has been

depicted in Table 4.2 (c). The total variable cost on per hectare basis for bajra was found to be

higher (Rs 17088) for Western U.P.  as compared to Rs 11039 for the Haryana state due to the

higher cost of human and machine labour. In Haryana, per hectare cost of bajra cultivation on

sampled farms was much lower in comparison to paddy. Further, plant protection emerged as the

small components of cost of bajra cultivation. In a nutshell, cultivation of bajra emerged as lower

input intensive crop and therefore, cost of cultivation per hectare was also found around one third

of paddy on sampled farms in Haryana during 2012-13. In Western U.P., amongst all inputs used,

the human labour charge was maximum which accounted for about 46% of total variable costs

followed by about 35% on machinery charge. The manure and fertilizers accounted for about

10% followed by about 5% for seed. It shows that human labour and machine labour were major

components  of  variable  costs  in  the  cultivation  of  bajra  crop  on  the  selected  farms  in  the

reference year.

4.2.4  Maize 

The cost of cultivation of maize in the selected states of Haryana, Punjab and Western U.P. has

been depicted in Table 4.2 (d). For maize, the total variable cost on per hectare basis for maize

crop was found to vary between Rs 20829 for Western U.P.to Rs 32179 for the Punjab state as

the Punjab farmers incurred almost double expenses on the use of human labour per hectare as

compared to the other states. In Haryana, human labour including hired and family labour is the

most important constituent in total cost. The sampled farmers incurred around Rs. 8000/ha. on

this single item. In the array, seed and fertilizer are the next ranking items of cost. Like earlier

analyzed crops, a small amount was incurred on FYM due to preference of farmers for chemical

fertilizer. An average expenditure of Rs. 1,220 was incurred on plant protection. 
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Table 4.2(c): Operational cost of cultivation of bajra, sample households 
                                                                                                                                           (Rs/ha)
Crop Haryana Punjab Western UP
1. Human labour
i) Hired 4807 

(43.55) -
4985 

(29.17)
ii) Family 923 

(8.36) -
2837 

(16.60)
2. Machine labour 2438

(22.08) -
6005

(35.14)
3. Seed 691 

(6.26) -
786 

(4.60)
4. FYM 65 

(0.59) -
515 

(3.01)
5. Fertilizer 1788 

(16.20) -
1193

 (6.98)
6. Plant protection 
measures

153
 (1.39) -

77 
(0.45)

7. Interest on 
working capital

174 
(1.58) -

294 
(1.72)

8. Misc.
- --

396 
(2.32)

Total cost 11039 
(100.00) --

17088
(100.00)

Note: Figures in parentheses indicate the per centages to total cost

Table 4.2 (d):  Operational cost of cultivation of maize, sample households
                                                                                                                                               (Rs/ha)
Crop Haryana Punjab Western UP
1. Human labour
i) Hired 6492 

(28.71)
13390
(41.61)

4283 
(20.56)

ii) Family 1605 
(7.10)

2601
(8.08)

4003 
(19.22)

2. Machine labour 3713
(16.42)

3963
(12.32)

5406
(25.95)

3. Seed 5076 
(22.45)

4645
(14.43)

2493 
(11.97)

4. FYM 168 
(0.74)

25
(0.08)

1023 
(4.91)

5. Fertilizer 3977 
(17.59)

5094
(15.83)

2688
 (12.91)

6. Plant protection measures 1220 
(5.40)

1908
(5.93)

294 
(1.41)

7. Interest on working 
capital

361 
(1.60)

553
(1.72)

358
 (1.72)

8. Misc - - 280 
(1.34)

Total cost 22613
 (100.00)

32179
(100.0)

20829
(100.00)

Note: Figures in parentheses indicate the per centages to total cost. 
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The total cost per hectare of maize cultivation was Rs. 22,613 on the sampled farms in Haryana

during 2012-13. In Punjab, about 50 per cent of the operational cost was incurred on human

labour, most of which is required during the inter culture and harvesting of the crop. Expenses on

fertilisers, seed and machine labour were the other important components of the variable cost and

the expenses on these were about 16, 14 and 12 per cent of the total variable cost respectively.

 4.2.5 Urad 

Urad is the only  kharif pulse crop of Western U.P. which is competing to paddy in the study

areas. The per ha. cost of cultivation of urad crop on the sample farms is worked out in Table 4.2

(e). It shows that the average cost of cultivation of urd was estimated at Rs 15,437 per ha. Out of

total per ha. cost of cultivation of urad, the human labour accounted for 42.10% followed by

32.12% for machine labour. The manure and fertilizers accounted for 10.58% of total per ha. cost

of inputs followed by 8.30%, 2.13% and 0.76% for seed irrigation and plant protection measures

respectively.  Thus,  payment  to  human labour  and machine  labour  was  maximum across  the

sample farms. 

4.2.6  Cotton

The cost of cultivation of cotton in the selected states of Haryana and Punjab has been depicted

in  Table  4.2  (f).  The  total  variable  cost  on  per  hectare  basis  for  cotton  crop  was  found to

marginally higher (Rs 38999) for Haryana as compared to Rs 36523 for the Punjab state. The per

hectare expenses on machine labour were found to be the higher in Haryana as the provision of

free power in agriculture, as implemented in Punjab, was not available in Haryana. In Haryana,

in the cost composition, human labour, machine labour, fertilizer and plant protection were the

most important inputs. Further, plant protection emerged as an important constituent of cost due

to higher susceptibility of cotton to insect/pests and diseases. During the survey, farmers reported

that picking of cotton is very expensive due to shortage of human labour in Haryana. In Punjab,

amongst variable cost components, the share of human labour was about 41 per cent. It shows

that cotton cultivation is highly labour intensive and the farmers have to incur higher expenses

on it, which is particularly required during the harvesting of the crop. Expenses on seed, plant

protection measures, fertilisers and machine labour were the other important components of the

variable cost. The average farm was found to incur Rs. 6249 per hectare basis for seed. 
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Table 4.2 (e):  Operational cost of cultivation of urad, sample households

                                                                                                                                               (Rs/ha)
Crop Haryana Punjab Western UP
1. Human labour
i) Hired - - 3176

(20.57)
ii) Family - - 3406

(22.06)
2. Machine labour - - 5355

(34.69)
3. Seed - - 1298

(8.41)
4. FYM - - 791

(5.12)
5. Fertilizer - - 863

(5.59)
6. Plant protection measures - - 119

(0.77)
7. Interest on working 
capital

- - 250
(1.62)

8. Misc - - 178
(1.15)

Total cost - - 15437
(100.00)

Note: Figures in parentheses indicate the per centages to total cost. 

Table 4.2(f): Operational cost of cultivation of cotton, sample households
                                                                                                                                              (Rs/ha)
Crop Haryana Punjab Western UP
1. Human labour
i) Hired 14754 

(37.83)
10651
(29.16)

-

ii) Family 1638 
4.20)

4261
(11.67)

-

2. Machine labour 7345
(18.84)

5184
(14.19)

-

3. Seed 4561
 (11.70

6249
(17.11)

-

4. FYM 184 
(0.47)

148
(0.41)

-

5. Fertilizer 5320
 (13.64)

4255
(11.65)

-

6. Plant protection measures 4554
 (11.68)

5147
(14.09)

-

7. Interest on working capital 643 
(1.65)

628
(1.72)

-

Total cost 38999 
(100.00)

36523
(100.0)

-

Note: Figures in parentheses indicate the per centages to total cost. 
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4.2.7  Guara

The total variable cost on per hectare basis for guara crop in Punjab was found to be Rs 9943

(Table 4.2 g). Human labour was found to take larger proportion of the cost as its share was

about 54 per cent. Most of the labour is required during the land preparation and harvesting of

the  crop.  Expenses  on  machine  labour,  seed  and  plant  protection  measures  were  the  other

important components of the variable cost and the expenses on these were about 24, 16 and 4 per

cent of the total variable cost respectively. 

Table 4.2(g): Operational cost of cultivation of guara, sample households
                                                                                                                               (Rs/ha)

Crop Haryana Punjab Western UP
1. Human labour

i) Hired - 3793
(38.15)

-

ii) Family - 1523
(15.32)

-

2. Machine labour - 2431
(24.45)

-

3. Seed - 1560
(15.69)

-

4. FYM - - -
5. Fertilizer - 105

(1.06)
-

6. Plant protection 
measures

- 360
(3.62)

-

7. Interest on 
working capital

- 171
(1.72)

-

Total cost - 9943
(100.0)

-

Note: Figures in parentheses indicate the per centages to total cost. 

4.2.8  Sugarcane

The total variable cost on per hectare basis for sugarcane in Punjab was found to be Rs

80891 (Table 4.2 h). About 48 per cent of the operational cost was incurred on human labour,

most of which is required during the inter culture and harvesting of the crop. Expenses on seed,

fertilisers and machine labour were the other important components of the variable cost and the

expenses on these were about 24, 12 and 7 per cent of the total variable cost, respectively.
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Table 4.2(h): Operational cost of cultivation of sugarcane, sample households

                                                                                                                                         (Rs/ha)
Crop Haryana Punjab Western UP
1. Human labour
i) Hired - 34642

(42.82)
-

ii) Family - 4341
(5.37)

-

2. Machine labour - 5920
(7.32)

-

3. Seed - 19516
(24.13)

-

4. FYM - 154
(0.19)

-

5. Fertilizer - 9344
(11.55)

-

6. Plant protection 
measures

- 4239
(5.24)

-

7. Interest on 
working capital

- 2735
(3.38)

-

Total cost - 80891
(100.0)

-

Note: Figures in parentheses indicate the per centages to total cost. 

4.3. Economic viability of paddy vis-à-vis competing crops 

The economics of paddy was compared with the most important competing crops during the

kharif season in the selected states of India viz. Haryana, Punjab and Western U.P. and the results

are presented in Table 4.3. It is to be noted that the economics of sugarcane, being the annual

crop, cannot be compared with other  kharif crops and only the benefit cost analysis has been

utilized for the purpose. During the  kharif season, paddy is the most important crop of these

states. The results showed that the returns over variable cost  (ROVC) fetched from paddy on per

hectare  basis  were the highest  for  Punjab (Rs.  60113) and the lowest for  Western U.P.  (Rs.

19138) as the productivity of paddy was the highest (68.42q/ha) in Punjab. Further, the returns

over variable cost fetched from basmati-paddy on per hectare basis were found to vary between

Rs. 122276 for Punjab to Rs. 76714 for Western U.P., which was mainly due the highest average

price of basmati-paddy (Rs. 3673/q) fetched in Punjab during the reference year under the study,

although the productivity for the crop was the lowest in the state.  The production scenario of

basmati-paddy in these states has significantly improved in the recent years due to the adoption

of Pusa 1509 and Pusa 1121 varieties, which have become popular in the state due to their better
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yield. The total variable cost on per hectare basis for bajra was found to be higher (Rs 17088) for

Western U.P.  as compared to Rs 11039 for the Haryana state. Similarly, ROVC was also higher

for Western U.P.   For maize, the returns over variable cost fetched from maize on per hectare

basis were the highest for Western U.P.  (Rs. 22803) and the lowest for Haryana (Rs. 11950) due

the highest average price of maize (Rs. 1345/q) fetched in Western U.P.  during the reference

year under the study.  In Western U.P., the average cost of cultivation of urad was estimated at Rs

15,437 per ha. and the per ha. net income of urad was estimated at Rs 27,317 and the per ha.

yield of urad was worked out to be 12.04 qtls. The returns over variable cost on per hectare basis

for cotton crop was found to be higher (Rs 64052) for Haryana as compared to Rs 50407 for the

Punjab state, which was due the highest average price of cotton (Rs. 4955/q) fetched in Haryana.

The guara growers got  handsome returns  over  variable  cost (Rs.  57075/q) in  Punjab due to

remunerative  prices  in  the  market.  In  the  long  run  the  yield  of  the  crop would  have  to  be

increased to make guara crop more remunerative.

Table 4.3: Economics of paddy vis-à-vis competing crops, sample households                         
                                                                                                                                           (Rs. /ha)   
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Crop Haryana Punjab Western UP
Paddy
Yield(qtl/ha) 51.40 68.42 35.89
Price(Rs/qtl) 1280 1280 1367.64
Gross returns
(main product +by-product)

65855 87578 49085

Total Variable cost 38132 27465 29947
Returns over variable cost 27723 60113 19138
Benefit cost ratio 1.73 3.19 1.64
Basmati-paddy
Yield(qtl/ha) 43.90 40.56 45.72
Price(Rs/qtl) 3421 3673 2529
Gross returns
(main product +by-product)

150230 148980
115626

Total Variable cost 35407 26704 38912
Returns over variable cost 114823 122276 76714
Benefit cost ratio 4.24 5.58 2.97
Bajra
Yield(qtl/ha) 20.70 - 32.89
Price(Rs/qtl) 1114 - 1104
Gross returns
(main product +by-product)

23003 - 36311

Total Variable cost 11039 - 17088
Returns over variable cost 11964 - 19223
Benefit cost ratio 2.08 - 2.12
Urad
Yield(qtl/ha) - - 12.04
Price(Rs/qtl) - - 3551
Gross returns
(main product +by-product)

- - 42754

Total Variable cost - - 15437
Returns over variable cost - - 27317
Benefit cost ratio - - 2.77
Maize
Yield(qtl/ha) 27.3 50.08 32.44
Price(Rs/qtl) 1267 860 1345
Gross returns
(main product +by-product)

34563 45781 43632

Total Variable cost 22613 32179 20829
Returns over variable cost 11950 13602 22803
Benefit cost ratio 1.33 2.09
Cotton
Yield(qtl/ha) 20.8 20.46
Price(Rs/qtl) 4955 4150 -
Gross returns
(main product +by-product)

103051 86930 -

Total Variable cost 38999 36523 -
Returns over variable cost 64052 50407 -
Benefit cost ratio 2.38 -
Guara
Yield(qtl/ha) - 12.13 -
Price(Rs/qtl) - 5525 -
Gross returns
(main product +by-product)

-
67018 -

Total Variable cost - 9943 -
Returns over variable cost - 57075 -
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Note: The economics of sugarcane, being the annual crop, cannot be compared with other kharif
crops and only the benefit cost analysis has been utilised for the purpose.

            To conclude, the total variable cost on per hectare basis for paddy crop was found to vary

between Rs 27465 for Punjab to Rs 38132 for the Haryana state, which was due to the highest

cost of machine labour in Haryana. It shows that various farm operations for paddy in Haryana

are highly mechanized as compared to other states. Further, the total variable cost on per hectare

basis for basmati-paddy crop was found to vary between Rs 26704 for Punjab to Rs 38912 for

Western U.P., which was due to the per hectare highest cost incurred on human labour, seed and

fertilizer for basmati-paddy crop in Western U.P. The total variable cost on per hectare basis for

bajra was found to be higher (Rs 17088) for  Western U.P.  as compared  to Rs 11039 for the

Haryana state due to the higher cost of human and machine labour. For maize, the total variable

cost on per hectare basis for maize crop was found to vary between Rs 20829 for Western U.P.to

Rs 32179 for the Punjab state as the Punjab farmers incurred almost double expenses on the use

of human labour per hectare as compared to the other states. In Western U.P., the average cost of

cultivation of urad was estimated at Rs 15,437 per ha. and the per ha. net income of urad was

estimated at Rs 27,117 against Rs 76,254 per ha. net income of paddy and the per ha. yield of

urad was worked out to be 12.04 qtls. The total variable cost on per hectare basis for cotton crop

was found to marginally higher (Rs 38999) for Haryana as compared to Rs 36523 for the Punjab

state due to the higher cost of human and machine labour in Haryana state. The total variable

cost on per hectare basis for guara crop in Punjab was found to be Rs 9943. The economics of

paddy was compared with the most important competing crops during the  kharif season in the

selected states of India viz. Haryana, Punjab and Western U.P.  and the results showed that the

returns over variable cost  (ROVC) fetched from paddy on per hectare basis were the highest for

Punjab (Rs. 60113) and the lowest for Western U.P. (Rs. 19138) as the productivity of paddy was

the highest (68.42q/ha) in Punjab. Further, the returns over variable cost fetched from basmati-

paddy on per hectare basis were found to vary between Rs. 122276 for Punjab to Rs. 76714 for

Western U.P., which was mainly due the highest average price of basmati-paddy (Rs. 3673/q)

fetched in Punjab during the reference year under the study, although the productivity for the

crop was the lowest in the state.  The production scenario of basmati-paddy in these states has

significantly  improved in the recent  years  due to  the adoption  of  Pusa 1509 and Pusa 1121

varieties, which have become popular in the state due to their better yield. The total variable cost
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on per hectare basis for bajra was found to be higher (Rs 17088) for Western U.P.  as compared

to Rs 11039 for the Haryana state. Similarly,  ROVC was also higher for Western U.P.   For

maize, the returns over variable cost fetched from maize on per hectare basis were the highest for

Western U.P.  (Rs. 22803) and the lowest for Haryana (Rs. 11950) due the highest average price

of maize (Rs. 1345/q) fetched in  Western U.P.   during the reference year under the study.  In

Western U.P., the average cost of cultivation of urd was estimated at Rs 15,437 per ha. and the

per ha. net income of urad was estimated at Rs 27,317 and the per ha. yield of urad was worked

out to be 12.04 qtls. The returns over variable cost on per hectare basis for cotton crop was found

to be higher (Rs 64052) for Haryana as compared to Rs 50407 for the Punjab state, which was

due the highest average price of cotton (Rs. 4955/q) fetched in Haryana. The guara growers got

handsome returns over variable cost (Rs. 57075/q) in Punjab due to remunerative prices in the

market. In the long run the yield of the crop would have to be increased to make guara crop more

remunerative. 
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Chapter 5

Constraint Analysis for Various Alternative Crops

           Paddy cultivation in Punjab, Haryana and Western U.P. has become popular due to

relatively  stable  yields  coupled  with  remunerative  and  effective  price/procurement  policy

especially in case of Punjab and Haryana for this crop. Currently large area grown under paddy

has led to depletion of ground water table challenging the sustainability of agriculture in these

states. The policy makers have been advocating for reducing area under paddy cultivation since

long due to various agro-ecological problems associated with paddy cultivation with no major

success achieved so far. The various studies have highlighted that issues blocking diversification

have been economic returns from alternative crops; assured marketing and pricing; a reliable and

proven technology for alternative crops and adequate mechanisms to transfer the same to field.

The  present  chapter  is  devoted  to  assess  the  various  biotic  and  abiotic  constraints  in

popularisation of these crops in the Punjab, Haryana, Western U.P. and to suggest measures to

overcome these to expand their base in these states for diversification of agriculture and making

it sustainable.

5.1 Reasons for the attraction to the crop

                  There could be numerous perceptions and reasons responsible for growing and or not

growing a particular  crop.  Various  such possible  attractions  influencing farmer’s  decision to

cultivate a crop namely, well adapted to the climatic conditions (rainfall etc.), well adapted to the

soil type, fetches an attractive price in the market, fits well into overall cropping pattern, the

residue can be used as fodder and less water required have been analysed and presented in Tables

5.1 (a) to 5.1 (g).

5.1.1 Basmati-paddy

A perusal of Table 5.1 (a) reveals that in overall scenario, the major reason for attraction to the

basmati- paddy crop as revealed by the sample growers in Haryana, Punjab and Uttar Pradesh

was that it fetches an attractive price in the market (53.83%). Besides, in Haryana and Punjab,

residue being used as fodder and its less water requirement has been the other major reasons for

attraction of the farmers to the crop. However, in Western U.P., well adaptation of basmati-paddy

to the soil type and Govt promoting its cultivation were the other major reasons of taking up of

this crop by the farmers. The farmers received good price for the basmati during the last year
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which prompted the farmers to put more area under  basmati -paddy. The other reasons included

its fitting well in the cropping pattern, climatic conditions and suitable soil type.

5.1.2 Bajra

The reasons for attraction to bajra crop as revealed by sample households have been

shown in Table  5.1(b).  A perusal  of  the  table  reveals  that  in  overall,  major  reason of  bajra

growing  as  revealed  by  sample  growers  was  its  being  well  adapted  to  soil  type  (27.49%)

followed by adaptation to climatic conditions (21.39%), fetching an attractive price (15.46%). In

Haryana, the major reason for growing bajra crop was well adaption of this crop due to climatic

conditions, suitability due to soil type and residue being used as fodder. On the other hand, in

Western U.P., most important reason of bajra cultivation was suitability due to soil type , fetching

an attractive  price and Govt.  emphasizing  on its  cultivation  as revealed  by the sample farm

households.  

5.1.3. Maize

Maize, being the less water requiring crop, can even be grown with limited irrigation

facilities.  The major  reason of attraction  to maize  crop (Table  5.1 c) in overall  was its  well

adaptation  due to  soil  type (17.55%) climatic  conditions  (16.70%) ,  fitting  well  in  cropping

pattern (16.72%) and fetching an attractive price (16.31%). In Haryana, 37.3 per cent farmers

reported maize paying an attractive price being most important reason of raising this crop while

in Punjab, nearly 61 per cent farmers were growing maize due to less water requirement and

27.55 per cent for its fitting well in the cropping pattern. In western U.P., the most important

reason  of  maize  growing as  revealed  by  sample  households  was  its  adaptation  to  soil  type

(27.91%) and climatic conditions (22.09%).

5.1.4. Urad  

The reasons for attraction to the urad crop have been given in Table 5.1(d). A perusal of

the table reveals that urad crop was grown only in Western U.P.  The most important reason of

growing this crop as revealed by 43.75 per cent sample households was its fetching an attractive

price followed by 28.75 per cent reporting its adaptation to  the soil type and 23.75 per cent

revealed its being promoted by the Govt. for increasing its production.

5.1.5. Cotton

The reasons for attraction to cotton crop have been given in Table 5.1(e) A perusal of the

table reveals that in overall scenario, adaptation to the soil type (29.50%) and climatic conditions
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(25.70%), attractive price (19.35%) along with less water requirements (15.00%)  were the most

important motivating factors for attraction to the cotton crop. In Haryana, cotton is confined to a

few districts in its South Western region and major reason of cotton growing as revealed by the

sample households was its adaptation to climatic conditions followed by soil type and fetching

attractive price. In Punjab,  cotton is grown in South western districts of the state because of the

peculiar type and quality of the soil, where the productivity of paddy was found to be lesser as

compared to other parts of the state. In Punjab also major reason of cotton cultivation was also

found  to  be  adaptation  to  soil  type,  followed  by  residue  being  used  as  fuel,  less  water

requirement and climatic conditions. 

5.1.6 Guara

A cursory glance on Table 5.1 (f) reveals that attractive price of the guara (78.51%) followed by

adaptation to the climatic conditions (32.33%)  soil type (26.19%), residue use (26.2%) along

with less water requirements (23.8%) have been the major reasons for attraction of the farmers to

the crop. Nearly 12 per cent farmers preferred the crop as it fits well in the cropping pattern.

5.1.7 Sugarcane

 The reasons for attraction to sugarcane crop have been given in Table 5.1 (g). Sugarcane can be

grown in  those  areas  where  irrigation  facilities  are  adequate.   As  far  as  attraction  to  grow

sugarcane crop was concerned, 32.5 per cent households found it suitable due to its fitting in the

cropping pattern followed by 25 per cent adopted the crop due to its adaptation to the  climatic

conditions  and 15 per cent preferred the crop due to suitability of soil type.
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Table 5.1(a):  Reasons for attraction to the basmati-paddy crop as revealed by sample households
(% multiple response)

Reasons
Haryana Punjab Western UP Overall

1 2 3 1 2 3 1 2 3 1 2 3
Well adapted to the climatic 
conditions (rainfall etc.)

1.06 - 98.94 0.66 - 99.34 16.67 10 73.33 6.13 3.33 90.54

Well adapted to the soil type - - 100 - 1.32 98.68 23.81 22.86 53.33 7.94 8.06 84

Fetches an attractive price in
the market

58.8 26.15 15.05 68.87 21.85 9.28 33.81 25.24 40.95 53.83 24.41 21.76

Government stimulates its 
growing

- - 100 - - 100 20 17.14 62.86 6.67 5.71 87.62

Fits well into overall 
cropping pattern

6.38 18.28 75.34 9.27 23.18 67.55 0 4.76 95.24 5.22 15.41 79.38

The residue can be used as 
fodder

31.25 18.57 50.18 29.8 17.22 52.98 5.71 20 74.29 22.25 18.6 59.15

Less water required 28.35 19.24 52.41 32.45 21.19 46.36 - - 100 20.27 13.48 66.26

Note: Ranks are in order of importance from 1 (most important), 2 (important), to 3 (least important)

 Table 5.1(b): Reasons for attraction to the bajra crop as revealed by sample Households
(% multiple response)

Reasons Haryana Western UP Overall
1 2 3 1 2 3 1 2 3

Well adapted to the climatic conditions (rainfall 
etc.)

30.4 5.8 63.8 12.37 12.37 75.26 21.39 9.09 69.53

Well adapted to the soil type 26.1 29 44.9 28.87 23.71 47.42 27.49 26.36 46.16

Fetches an attractive price on the market 7.2 7.2 85.6 23.71 22.69 53.6 15.46 14.95 69.6

Government stimulates its growing 5.8 5.8 88.4 22.69 15.46 61.85 14.25 10.63 75.13

Fits well into overall cropping pattern 7.2 23.2 69.6 10.3 10.25 79.45 8.75 16.73 74.53

The residue can be used as fodder 15.9 4.3 79.8 2.06 15.46 82.48 8.98 9.88 81.14

Others 10.1 2.9 87 - - 100 5.05 1.45 93.5

Note: Ranks are in order of importance from 1 (most important), 2 (important), to 3 (least important)
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Table 5.1(c): Reasons for attraction to the maize crop as revealed by sample households
(% multiple response)

Reasons
Haryana Punjab Western UP Overall

1 2 3 1 2 3 1 2 3 1 2 3
Well adapted to the 
climatic conditions 
(rainfall etc.)

28 9.3 62.7 - 3.06 96.94 22.09 20.93 56.98 16.7 11.1 72.21

Well adapted to the 
soil type

22.7 16 61.3 2.04 6.12 91.84 27.91 13.95 58.14 17.55 12.02 70.43

Fetches an attractive 
price in the market

37.3 16 46.7 - - 100 11.63 6.98 81.39 16.31 7.66 76.03

Government 
stimulates its growing

9.3 9.3 81.4 - - 100 12.79 16.77 70.44 7.36 8.69 83.95

Fits well into overall 
cropping pattern

13.3 26.7 60 27.55 28.57 43.88 9.3 13.95 76.75 16.72 23.07 60.21

The residue can be 
used as fodder

18.7 14.7 66.6 6.12 37.75 56.13 5.81 12.79 81.4 10.21 21.75 68.04

Others 4 2.7 93.3 100 10.47 11.63 77.9 4.82 4.78 90.4
Less water - - 100 61.22 18.36 20.42 - - 100 20.41 6.12 73.47

Note: Ranks are in order of importance from 1 (most important), 2 (important), to 3 (least important.)

Table 5.1(d): Reasons for attraction to the Urad crop as revealed by sample Households
(% multiple response)

Reasons Western UP Overall
1 2 3 1 2 3

Well adapted to the soil type 28.75 41.25 30 28.75 41.25 30
Fetches an attractive price on the market 43.75 26.25 30 43.75 26.25 30
Government stimulates its growing 23.75 22.5 53.75 23.75 22.5 53.75
Fits well into overall cropping pattern 3.75 10 86.25 3.75 10 86.25

Note: Ranks are in order of importance from 1 (most important), 2 (important), to 3 (least important.)
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Table 5.1(e):  Reasons for attraction to the cotton crop as revealed by sample households
                                                                                                                                                                       (% multiple response)

Reasons
Haryana Punjab Overall

1 2 3 1 2 3 1 2 3
Well adapted to the climatic conditions 
(rainfall etc.)

27.4 28.6 44 24 16 60 25.7 22.3 52

Well adapted to the soil type 25 33.3 41.7 34 20 46 29.5 26.65 43.85
Fetches an attractive price in the market 16.7 35.7 47.6 22 54 24 19.35 44.85 35.8
Government stimulates its growing 6 1.2 92.8 - - 100 3 0.6 96.4
Fits well into overall cropping pattern 10.7 14.3 75 - - 100 5.35 7.15 87.5
It allows for multiple picking 2.4 11.9 85.7 - 4 96 1.2 7.95 90.85
The residue can be used as fuel - - 100 28 30 42 14 15 71
Others 27.4 6 66.6 100 13.7 3 83.3
Less water - - 100 30 36 34 15 18 67

Note: Ranks are in order of importance from 1 (most important), 2 (important), to 3 (least important.)
   

Table 5.1(f): Reasons for attraction to the guara crop as revealed by sample Households
(% multiple response)

Reasons Punjab Overall
1 2 3 1 2 3

Well adapted to the climatic conditions (rainfall etc.) 32.33 28.57 39.1 32.33 28.57 39.1
Well adapted to the soil type 26.19 35.71 38.1 26.19 35.71 38.1
Fetches an attractive price on the market 78.51 4.76 16.73 78.51 4.76 16.73
Fits well into overall cropping pattern 11.9 26.19 61.91 11.9 26.19 61.91
Residue use 26.2 16.67 57.13 26.2 16.67 57.13
Less water 23.8 38.1 38.1 23.8 38.1 38.1

Note: Ranks are in order of importance from 1 (most important), 2 (important), to 3 (least important.)
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Table 5.1(g):  Reasons for attraction to the sugarcane crop as revealed by sample households      
                                                                                                                                                                       (% multiple response)

Reasons
Punjab Overall

1 2 3 1 2 3
Well adapted to the climatic conditions (rainfall etc.) 25 17.5 57.5 25 17.5 57.5
Well adapted to the soil type 15 13.75 71.25 15 13.75 71.25
Fetches an attractive price on the market 4.25 6.25 89.5 4.25 6.25 89.5
Fits well into overall cropping pattern 32.5 38.75 28.75 32.5 38.75 28.75
The residue can be used as fodder - 3.75 96.25 - 3.75 96.25

Note: Ranks are in order of importance from 1 (most important), 2 (important), to 3 (least important)
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    5.2 Important problems faced by the farmers
          The important problems faced by the growers of important crops in the  kharif season

competing with paddy crop which are related to production, environment, inputs and marketing

have been analysed and presented in Tables 5.2 (a) to 5.2 (g).

5.2.1 Basmati-paddy

Table 5.2 (a) shows that in an overall scenario, major production problem in basmati-

paddy  cultivation  as  revealed  by  the  sample  households  was  the  problem  of  insect-pests

(22.97%) followed by incidence of diseases (14.94%) and weeds (7.99%). Prevalence of drought

(4.76%) was the major environmental problem while scarcity of labour (16.04%) was main input

availability problem and lack of price information (50.81%) being major marketing problem. In

Haryana, incidence of diseases, attack of insect/ pests were the main production problems while

scarcity of labour was major input related problem and lack of price information was the major

marketing problem as revealed by the sample households. In Punjab, farmers pointed out the

attack  of  insect  pest  as  major  production  problem followed  by  incidence  of  diseases  while

shortage of labour for performing various cultivation operations especially during transplantation

and harvesting of the crop, which is highly labour intensive, was major input related problem and

lack of market intelligence and low price in the market were reported as the major marketing

problems confronted by basmati-paddy growers of the study area. The price in market abruptly

changes with the arrivals in the market. Whenever there is glut in the market, the prices comes

down and farmers find it very difficult to dispose of the produce at the remunerative prices in the

market. In Western U.P, infestation of weeds was reported as major production problem followed

by incidence of diseases. Draught was reported as major environmental problem while scarcity

of seed and credit were the input related constraints and lack of price information was the major

marketing problem as revealed by sample households in Western U.P.

5.2.2 Bajra

Bajra was grown by the sample households in Haryana and Western U.P. A perusal of the

Table  5.2  (b)  reveals  that  in  an  overall  scenario,  infestation  by  weeds  (16.83%) was  major

production  problem  in  bajra  cultivation  while  drought,  water  logging  and  high  temperature

(22.54%) were major environmental problems. Besides, scarcity of inputs especially seed and

labour (8.11%) were other constraints and market information, fluctuating prices (21.13%) were

the major marketing constraints as revealed by the sample households. 
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Table 5.2(a): Main problems faced by basmati-paddy growers, sample households
                                                                                                                                                                    (% multiple response)  

Reasons
Haryana Punjab Western UP Overall

1 2 3 1 2 3 1 2 3 1 2 3
Production problems
Diseases 25.2 20 54.8 13.91 8.61 77.48 5.71 5.24 89.05 14.94 11.28 73.78
Insects/ 
pests 21.9 22.9 55.2 47.02 7.95 45.03 - - 100 22.97 10.28 66.74
Weeds 13.8 14.8 71.4 0.66 0.66 98.68 9.52 15.24 75.24 7.99 10.23 81.77
Environmental problems
Draught - - 100 - - 100 14.29 29.05 56.66 4.76 9.68 85.55
Non availability of inputs
Seed 0.78 0.46 98.76 0.66 - 99.34 12.38 24.76 62.86 4.61 8.41 86.99
Labour 19 16.7 64.3 29.13 24.5 46.37 - - 100 16.04 13.73 70.22
Credit 0.78 0.46 98.76 0.66 - 99.34 12.38 24.76 62.86 4.61 8.41 86.99
Marketing problems
Prices 18.78 23.01 58.21 17.88 22.51 59.61 - - 100 12.22 15.17 72.61
Information 70.2 14.56 15.24 65.56 15.89 18.55 16.67 58.1 25.23 50.81 29.52 19.67
Demand 4  96 2.65  97.35 - - 100 2.22 0 97.78

Note: Ranks are in order of importance from 1 (most important), 2 (important), to 3 (least important.)

 Table 5.2(b): Main problems faced by bajra growers, sample households
                                                                                                                                                                    (% multiple response)

Reasons
Haryana Western UP Overall

1 2 3 1 2 3 1 2 3
Production problems
Insects/ pests 1.25 1.1 97.65 - - 100 0.63 0.55 98.83
Weeds 12 14.52 73.48 21.65 31.96 46.39 16.83 23.24 59.94
Environmental problems 
(Drought,Waterlogging,high temperature,etc.)

16.2 12.9 70.9 28.87 32.99 38.14 22.54 22.95 54.52

Non-availability of inputs (seeds, ferti lizer, 
chemicals, labor, credit, etc.)

9.0 16.7 74.3 7.22 10.31 82.47 8.11 13.51 78.39

Marketing problems (storage, prices, Demand, 
information, transport, etc.)

- - 100 42.26 24.74 33 21.13 12.37 66.5

Note: Ranks are in order of importance from 1 (most important), 2 (important), to 3 (least important.)
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In Haryana, incidence of weeds was the major production constraint while drought and water

logging were the major environmental constraints and non-availability of inputs especially seed

and labour were the input related constraints while no farmer reported any marketing problem

being faced in selling bajra.  In western U.P. also,  incidence  of weeds was major  production

constraint while drought and water logging were reported as main environmental constraints and

lack of price information and fluctuating prices were major marketing constraints. Lack of input

availability was not a major constraint as revealed by the sample households in Western U.P. 

5.2.3 Maize

         Main problems faced by the maize growers have been given in Table 5.2 (c). A perusal of

the table reveals that in an overall situation, damage by the wild animals (15.54%) was the major

production problem followed by incidence of weeds (13.87% and attack of insect-pests (5.67%).

Only 5.80 per cent farmers reported problem of environmental stress while scarcity of labour

(26.68%)  was  major  input  constraint  and  fluctuating  prices  (49.25%)  and  lack  of  market

information (23.11%) were the major marketing problems faced by the sample households.  In

Haryana, incidence of weeds and insect/ pests was the major production problems while there

was no major environmental problem as revealed by the sample farmers. Besides, scarcity of

labour was major input related constraint and fluctuating prices and lack of market information

were the marketing constraints as reported by the farmers in Haryana. In Punjab, there was no

major problem related to production of maize while some of the households reported destroying

of  fields  by the stray and wild animals  as  a  problem and there was no environment  related

problem. Scarcity of labour especially during harvesting of the crop was input availability related

problem and lack of market intelligence and low price in the market were reported as the major

marketing problem confronted by maize growers of the study area. The price in the market for

most of the time remains lower as compared to MSP and as the prices come down the farmers

find it very difficult to dispose of the produce at the remunerative prices in the market due to its

short shelf life. In Western U.P., incidence of weeds were reported as major production problem

while environmental stress was also reported by sample households as a problem. Scarcity of

labour for cultivating maize was major input related problem while fluctuating prices was major

marketing constraint as revealed by the sample growers in Western U.P. 
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5.2.4. Urad

The main problems faced by urad growers have been shown in Table 5.2 (d). A perusal of

the table reveals that incidence of weeds (23.75%) was major production problem as revealed by

the  sample  households  in  Western  U.P.  while  draught  (26.25%)  was  major  environmental

problem and scarcity of urad seed (50%) was major input related problem as revealed by the

sample households.

5.2.5. Cotton

Table 5.2(e) shows the main problems faced by cotton growers in Haryana and Punjab. It

is quite obvious from the table that in an overall situation, incidence of insect/ pests (53.90%)

and diseases (44.73%) in cotton were the major production problems reported by the sample

households. Also, the scarcity of chemicals (18.50%) and labour for cotton picking (16%) were

the most important input availability problems while fluctuating prices (26%), lack of market

information (22.35%) were the major marketing problems. Some farmers also reported problem

of low demand and storage. In Haryana, incidence of diseases in case of cotton crop was the

major  production  problem while  scarcity  of  chemicals  was  main  input  related  problem and

fluctuating prices, low demand and storage related issues were the main marketing problems as

revealed  by the sample growers.  In Punjab,  although with the introduction  of Bt cotton,  the

attack of American boll worm has decreased substantially but still the farmers felt that it does not

provide effective control of sucking pests and tobacco caterpillar and attack of insects/pests is

most prevalent on cotton crop as revealed by the cotton growers.  The crop requires huge human

labour during the harvesting/picking season and availability of labour at the peak season was also

one of the problems confronted by the growers. Lack of market intelligence and fluctuation of

prices  in  the  market  were  reported  as  the  major  marketing  problems  confronted  by  cotton

growers in Punjab.

5.2.6 Guara 

Guara  was  grown in  South  Western  districts  of  Punjab.  The main  problems  faced by guara

growers have been given in Table 5.2 (f). It can be seen from the table that attack of insects/pests

and diseases were also prevalent in the crop as revealed by more than 17 per cent of the guara

growers whereas 23.81 per cent of the farmers confronted the problem of water logging on their

farms.  Amongst other  problems,  lack of market  information  (30.95%) and low prices  in  the

market (23.81%) were reported as the major marketing problems confronted by guara growers
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while scarcity of labour (19.05%) was major input availability related problem as revealed by the

sample households.

5.2.7 Sugarcane

Major problems faced in sugarcane cultivation have been given in Table 5.2 (g).  The attack of

insects/pests was the most prominent problem faced as revealed by 35 per cent of the sugarcane

growers  in  Punjab.  The  crop requires  huge human  labour  during  the  harvesting  season and

availability of labour at the peak season (31.25%) was also one of the problems confronted by

the growers.  Delay in payment by the sugarcane mills (37.50%) was also observed to be the

major problem faced by the growers. The farmers reported that their payments were not made

even after six months of sale to the sugar mill. Transportation of cane to sugar mills was also one

of the marketing related problem confronted by the sugarcane growers of the study area. 
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Table 5.2(c): Main problems faced by maize growers, sample households
                                                                                                                                                              (% multiple response)

Reasons
Haryana Punjab Western UP Overall

1 2 3 1 2 3 1 2 3 1 2 3
Production problems
Diseases 2.06 3.06 94.88 4.08 1.02 94.9 1.16 2.23 96.61 2.43 2.1 95.46
Insects/ pests 13.95 18.6 67.45 3.06 3.06 93.88 - - 100 5.67 7.22 87.11
Weeds 27.65 21.45 50.9 - - 100 13.95 18.6 67.45 13.87 13.35 72.78
Destruction by animals 13.96 31.39 54.65 32.65 22.45 44.9 - - 100 15.54 17.95 66.52
Environmental 
problems

3.44 1.76 94.8 - - 100 13.96 31.39 54.65 5.8 11.05 83.15

Non availability of inputs
Seed 4.1 - 95.9 1.02 - 98.98 - - 100 1.71 0 98.29
Labour 35.63 17.55 46.82 31.63 27.55 40.82 12.79 27.91 59.3 26.68 24.34 48.98
Credit - - 100 - 1.02 98.98 - - 100 0 0.34 99.66
Marketing problems
Prices 49.8 23.45 26.75 39.8 22.45 37.75 58.14 19.77 22.09 49.25 21.89 28.86
Information 35.67 28 36.33 33.67 38 28.33 - - 100 23.11 22 54.89
Transport - 3.1 96.9 - 1.02 98.98 - - 100 - 1.37 98.63

Note: Ranks are in order of importance from 1 (most important), 2 (important), to 3 (least important.)

Table 5.2(d): Main problems faced by Urad growers, sample households
                                                                                                                        (% multiple response)

Reasons Western UP Overall 

1 2 3 1 2 3

Production problems

Diseases - - 100 - - 100

Weeds 23.75 37.5 38.75 23.75 37.5 38.75

Environmental problems     

Draught 26.25 31.25 42.5 26.25 31.25 42.5
Non availability of inputs

Seed 50 50 - 50 50 -
Note: Ranks are in order of importance from 1 (most important), 2 (important), to 3 (least important.)
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Table 5.2(e):  Main problems faced by cotton growers, sample households                                                                                                                     
(% multiple response) 

Reasons
Haryana Punjab Overall

1 2 3 1 2 3 1 2 3
Production problems
Diseases 59.45 24.8 15.75 30 24 46 44.73 24.4 30.88
Insects/ pests 11.8 15.7 72.5 96 - 4 53.9 7.85 38.25
Environmental problems
Draught - - 100 - - 100 - - 100

Waterlogging - - 100 - - 100 - - 100

Non availability of inputs
Chemicals 37 31.5 31.5 - - 100 18.5 15.75 65.75
Labour - - 100 32 28 40 16 14 70
Marketing problems
Storage 23 22 55 - - 100 11.5 11 77.5
Prices 30 38.5 31.5 22 32 46 26 35.25 38.75
Information 12.7 20.1 67.2 32 42 26 22.35 31.05 46.6
Transport - 3 97 14 22 64 7 12.5 80.5
Demand 27.6 23.2 49.2 - 2 98 13.8 12.6 73.6

Note: Ranks are in order of importance from 1 (most important), 2 (important), to 3 (least important.)
Table 5.2(f): Main problems faced by guara growers, sample households

                                                                                                                                                                     (% multiple response)

Reasons
Punjab Overall

1 2 3 1 2 3
Production problems
Diseases 19 - 81 19 - 81
Insects/ pests 16.67 - 83.33 16.67 - 83.33
Environmental problems
Waterlogging 23.81 2.38 73.81 23.81 2.38 73.81

Non availability of inputs
Labour 19.05 19.05 61.9 19.05 19.05 61.9
Marketing problems
Prices 23.81 33 43.19 23.81 33 43.19
Information 30.95 35.71 33.34 30.95 35.71 33.34
Demand 2.38 - 97.62 2.38 - 97.62

Note: Ranks are in order of importance from 1 (most important), 2 (important), to 3 (least important.)
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Table 5.2(g): Main problems faced by sugarcane growers, sample households
                                                                                                                         (% multiple response)

Reasons Punjab Overall 
1 2 3 1 2 3

Production problems
Diseases 17.5 12.5 70 17.5 12.5 70
Insects/ pests 35 15 50 35 15 50
Weeds 11.25 20 68.75 11.25 20 68.75
Non availability of inputs
Seed - - 100 - - 100
Labour 31.25 21.25 47.5 31.25 21.25 47.5
Marketing problems
Prices 6.25 1.25 92.5 6.25 1.25 92.5
Transport 20 16.25 63.75 20 16.25 63.75
Demand 6.25 6.25 87.5 6.25 6.25 87.5
Delay in payment 37.5 27.5 35 37.5 27.5 35

Note: Ranks are in order of importance from 1 (most important), 2 (important), to 3 (least important.)
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5.3 Biotic constraints faced by the farmers

The important  biotic  problems faced by the growers of important  crops in the  kharif season

competing  with  paddy  crop  which  are  related  to  diseases,  insects/pests  and  weeds  and

environment stress has been presented in Tables 5.3.1 (a) to 5.3.1 (h).

5.3.1 Problems of diseases, insects/pests and weeds

The problems faced by the farmers due to the attack of diseases, insects/pests and weeds were

categorised into three categories viz. slight problem, moderate problem and severe problem as

reported by the sample households in Haryana, Punjab, Western U.P. respectively and the results

of which are as follows:

5.3.1.1 Paddy

The attack of insects/pests was found to be more prevalent in paddy cultivation as compared to

diseases and weeds (Table 5.3.1 a). A perusal of the table reveals that in an overall scenario there

was not much severity of the prevalence of diseases, insect/ pests and weeds as reported by the

sample farm households. Among diseases, there was severe problem of blast as reported by 4.43

per cent farmers while severity of sheath blight, bacterial leaf blight was reported by less than

one per cent farm households. In case of insect pests, there was severe incidence of stem borer

(1.73%) and  leaf folder (1.27%) while less than one per cent farm households reported the

severe incidence  of  rice hispa and fly  on paddy crop.  Major  weed infestation  was of  grass

(1.90%) and motha (1.27%) while severe problem of other weeds such as itsit, mathana, bhakra

and sonfa was reported by less than half per cent of the households. In Haryana, there was severe

problem of blast and bacterial leaf blight while stem borer, leaf folder and rice hispa were the

major pests and weeds such as; grass, motha and itsit were reported as severe problem by some

of the farmers. In Punjab, although there was no severe problem of diseases, pests and weeds as

reported by sample households due to their timely control, however, there was moderate problem

of bacterial leaf blight disease, stem borer and leaf folder as pests as reported by the sample

households. In Western U.P., there was slight problem of various diseses, pests and weeds as

reported by almost all the farm households. Thus, in Punjab and Western U.P., the farmers have

timely controlled the diseases, pests and weeds so that these could not become a severe problem.
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Table 5.3.1(a):  Problems of diseases, insects/ pests and weeds faced by paddy growers, sample households 
                                                                                           (% multiple response) 

Particulars
Haryana Punjab Western UP Overall

1 2 3 1 2 3 1 2 3 1 2 3
Diseases
Blast 13.3 27.6 59.1 - - 100 - - 100 4.43 9.2 86.37
Foot rot 1 2.4 96.6 - - 100 - - 100 0.33 0.8 98.87
Bacterial Leaf blight 2.4 5.7 91.9 - 68.1 31.9 - - 100 0.8 24.6 74.6
Sooth blight 0 1.4 98.6 - - 100 - - 100 0 0.47 99.53
Stem  rot 2.9 8.6 88.5 - - 100 - - 100 0.97 2.87 96.17
Others (Brown spot) 0 2.4 97.6 - - 100 - - 100 0 0.8 99.2
Insect/pests
Rice hispa 2.9 7.6 89.5 - - 100 - - 100 0.97 2.53 96.5
Stemborer 5.2 11.4 83.4 - 36.19 63.81 - - 100 1.73 15.86 82.4
Hairy caterpillar 0 2.9 97.1 - 100 - - 100 0 0.97 99.03
Leaf folder 3.8 15.7 80.5 - 7.62 92.38 - - 100 1.27 7.77 90.96
Plant  hopper/aphid - - 100 - - 100 - - 100 0 0 100
Rice root weevil - - 100 - - 100 - - 100 0 0 100
others - 1.1 98.9 - - 100 - - 100 0 0.37 99.63
Weeds
Itsit 1 16.2 82.8 - - 100 - - 100 0.33 5.4 94.27
Mathana 0.5 2.9 96.6 - - 100 - - 100 0.17 0.97 98.87
Bhakhra 0.5 1.4 98.1 - - 100 - - 100 0.17 0.47 99.37
Motha 3.8 16.2 80 - - 100 - - 100 1.27 5.4 93.33
Grass 5.7 9.5 84.8 - - 100 - - 100 1.9 3.17 94.93
Sonfa 0.5 5.2 94.3 - - 100 - - 100 0.17 1.73 98.1
Others 1 4.3 94.7 - - 100 - - 100 0.33 1.43 98.23

Note: Ranks are in order of importance from 1 (severe problem.), 2 (moderate problem), to 3 (slight problem).  
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5.3.1.2 Basmati-paddy

A perusal of Table 5.3.1(b) reveals that in overall in case of basmati-paddy, there was no

severe problem of diseases, pests and weeds as reported by sample households, however, just

4.90 per cent farmers reported severe problem of blast while severity of bacterial leaf blight,

foot rot and stem rot was reported by less than one per cent farm households. In case of insect

pests,  there  was  incidence  of  stem  borer  (1.57%)  and  rice  hispa  (1.07%).  Major  weed

infestation as reported by sample households was of grass (1.77%) and motha (1.40%) while

severe problem of other weeds such as itsit, mathana, bhakra and sonfa was reported by less

than half per cent of the households. In Haryana, there was severe problem of blast, bacterial

leaf blight, and foot rot while stem borer and leaf folder were the major pests and infestation

of weeds such as;  grass, motha and  itsit  were reported as severe problem by some of the

farmers. In Punjab, as in case of paddy, although there was no severe problem of diseases,

pests and weeds as reported by sample households due to timely control, however, there was

moderate problem of  stem rot as disease and that of leaf folder as reported by the sample

households. In Western U.P., there was slight problem of incidence of various diseases, pests

and weeds as reported by almost all the farm households. Thus, in Punjab and Western U.P.,

the diseases, pests and weeds were not reported as severe problems in basmati cultivation.

5.3.1.3 Bajra

The problems of diseases, insect/ pests and weeds faced by bajra growers in Haryana

and Western U.P. have been given in Table 5.3.1 (c). It is clear from the table that there was

more problem of incidence of diseases, weeds as compared to insect/pests in case of bajra

crop. In overall  scenario,  severe problem of diseases i.e.  downy mildew was reported by

about three per cent farmers while there was also severe incidence of grain smut (2.15%) and

ergot (0.70%) as reported by some of the farmers. Severe attack of root bug was reported by

1.45 per cent farmers, however, there was slight problem of grass hopper also. There was

severe problem of  grass  (3.60%) and  itsit  (0.70%) as reported by sample households.  In

Haryana, there was severe incidence of downy mildew, grain smut and ergot as reported by

less than five per cent farmers while root bug was major pest and grass and itsit  were major

weeds as reported by the sample households. In Western U.P. there was slight problem of

diseases, pests and weeds as reported by the sample households.

116



Table 5.3.1(b); Problems of diseases, insects/ pests and weeds faced by basmati-paddy growers, sample Households     
                                                                                                                      (% multiple response) 

Particulars
Haryana Punjab Western UP Overall

1 2 3 1 2 3 1 2 3 1 2 3

Diseases

Blast 14.7 28.9 56.4 - - 100 - - 100 4.9 9.63 85.47

Foot Rot 1.1 2.6 96.3 - - 100 - - 100 0.37 0.87 98.77
Bacterial Leaf 
blight

2.6 5.3 92.1 - - 100 - - 100 0.87 1.77 97.37

Sheath blight 0 1.6 98.4 - - 100 - - 100 - 0.53 99.47

Stem  rot 3.2 8.4 88.4 - 1.32 98.68 - - 100 1.07 3.24 95.69

Insects/pests

Rice hispa 3.2 6.3 90.5 - - 100 - - 100 1.07 2.1 96.83

Stem borer 4.7 12.6 82.7 - - 100 - - 100 1.57 4.2 94.23

Hairy caterpillar 0 3.2 96.8 - - 100 - - 100 - 1.07 98.93

Leaf Folder 2.1 11.1 86.8 - 10.6 89.4 - - 100 - 7.23 92.07

Brown hopper 100 - - 100 - - 100 - 0 100
Weeds
Itsit 1.1 17.4 81.5 - - 100 - - 100 0.37 5.8 93.83

Mathana 0.5 1.6 97.9 - - 100 - - 100 0.17 0.53 99.3

Bhakhra 0.5 1.1 98.4 - - 100 - - 100 0.17 0.37 99.47

Motha 4.2 13.2 82.6 - - 100 - - 100 1.4 4.4 94.2

Grass 5.3 7.9 86.8 - - 100 - - 100 1.77 2.63 95.6

Sonfa 0.5 4.7 94.8 - - 100 - - 100 0.17 1.57 98.27
Note: Ranks are in order of importance from 1 (severe problem.), 2 (moderate problem), to 3 (slight problem).

117



Table 5.3.1(c); Problems of diseases, insects/ pests and weeds faced by bajra growers, sample Households     
                                                                                                                     (% multiple response) 

Particulars
Haryana Western UP Overall

1 2 3 1 2 3 1 2 3

Diseases

Downy mildew 5.8 7.2 87 - - 100 2.9 3.6 93.5

Grain smut 4.3 8.7 87 - - 100 2.15 4.35 93.5

Ergot 1.4 5.8 92.8 - - 100 0.7 2.9 96.4

Insects/pests

Root bug 2.9 - 97.1 - - 100 1.45 - 98.55

Grass hopper 0 - 100 - - 100 0 - 100

Weeds

Itsit 1.4 4.3 94.3 - - 100 0.7 2.15 97.15

Madhana - 1.4 98.6 - - 100 0 0.7 99.3

Bhakhra - 5.8 94.2 - - 100 0 2.9 97.1

Motha 5.8 17.4 76.8 - - 100 2.9 8.7 88.4

Grass 7.2 11.6 81.2 - - 100 3.6 5.8 90.6

Sonfa - 4.3 95.7 - - 100 0 2.15 97.85
Note: Ranks are in order of importance from 1 (severe problem.), 2 (moderate problem), to 3 (slight problem). 
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5.3.1.4 Maize

In case of maize crop, there was incidence of diseases, insect/ pests and weeds also

(Table  5.3.1d).  Although in  case  of  maize  crop,  as  reported  by  majority  of   the  sample

households, there was no severe problem of diseases, pests and weeds. However, in overall,

there was severe incidence of leaf blight as reported by less than half per cent of the farmers

while only two per cent farmers reported the problem of maize borer in case of maize crop.

As far as weeds are concerned,  motha and grass were the weeds posing severe problem as

reported by less than two per cent farmers. In Haryana, leaf blight and downy mildew were

the major diseases of maize while maize borer and maize shoot fly were the major pests and

motha and grass were the main weeds as reported by the sample farm households. In Punjab,

there was moderate problem of bacterial stalk rot and pests like jassid, thrips, pyrilla, grey

weevil and leaf-feeding insects. In Western U.P. there was slight problem of diseases, insect-

pests and weeds as reported by the farmers. 

5.3.1.5 Urad

Urad was being cultivated on sample household farms in Western U.P. (Table 5.3.1 e).

Although the sample households did not report any severe problem of diseases, pests and

weeds in case of urad crop yet there was slight problem of diseases such as; yellow mosaic

virus, cercospora leaf spot and pests namely; pod borer and hairy caterpillar and weeds i.e.

grass, as revealed by the sample households. 

 5.3.1.6 Cotton

Cotton  was  cultivated  on  sample  farms  in  Haryana  and  Punjab  (Table  5.3.1f).  A

perusal of the table reveals that there was no severe problem of diseases, pests and weeds as

reported  by  majority  of  the  sample  households.  In  overall,  there  was  severe  problem of

disease namely leaf curl, which was reported by 8.95 per cent farmers while wilt (1.80%),

root rot (0.60%) and angular leaf spot (0.60%) were some other diseases with severity as

reported by the sample households. The major pest posing severe problem to cotton crop, as

reported by three per cent households, was white fly followed by cotton semi-looper (1.20%),

spotted  bollworm  (0.60%)  and  pink  bollworm  (0.60%).  Also,  some  of  the  farmers  also

reported severe problem of weeds such as somwa (1.20%) and bail (0.60%) in cotton crop. In

Haryana, there was severe problem of leaf curl on cotton crop as reported by about 18 per

cent  farmers  while  some of the farmers also revealed  the incidence  of wilt,  root rot and

angular leaf spot. Major pests which were reported as posing severe problem by some of the

farmers were; white fly (6.00%), cotton semi-looper (2.40%), spotted bollworm (1.20%) and

pink bollworm (1.20%) while  somwa  (2.40%) and  bail (1.20%) were weeds posing severe
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problem. In Punjab, only white fly attack on cotton crop was reported by 48 per cent sample

households as moderate problem while almost all the sample households reported diseases,

pests and weeds as slight problem.  

5.3.1.7 Guara

Problems faced by guara  growers  in  Punjab  related  to  diseases,  insect/  pests  and

weeds have been given in Table 5.3.1(g). Although there was no severe problem faced by the

guara growers yet all the farm households reported slight problem of leaf curl and attack of

aphid on their guara crop.  

5.3.1.8 Sugarcane

Sugarcane was cultivated by the sample households  in Punjab.  As far as problem

related to diseases is concerned, red rot and wilt were the diseases infesting sugarcane crop as

a moderate problem being revealed by less than two per cent sample households  (Table 5.3.1

h).  The attack  of  insects/pests  was found to be  more  prevalent  in  sugarcane production.

Amongst the insects/pests, attack of top borer was reported as moderate problem by 1.25 per

cent  farmers  while  pyrilla  was  reported  as  slight  problem by  the  farmers.  Dila  was  an

important  weed infesting sugarcane fields  but  it  was reported as a slight problem by the

sample households.
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Table 5.3.1(d): Problems of diseases, insects/ pests and weeds faced by maize growers, sample households 
(% multiple response) 

Particulars Haryana Punjab Western UP Overall
1 2 3 1 2 3 1 2 3 1 2 3

Diseases
Bacterial Stalk rot - - 100.00 - 4.08 95.92 - - 100.00 - 1.36 98.64
Downy mildew 0.00 2.70 97.30 - - 100.00 - - 100.00 - 0.90 99.10
Leaf blight 1.30 8.00 90.70 - - 100.00 - - 100.00 0.43 2.67 96.90
Insects/pests
Jassid, thrips, pyrilla, grey weevil
and leaf-feeding insects

- - 100.00 - 1.02 98.98 - - 100.00 - 0.34 99.66

Maize shoot fly - 8.00 92.00 - - 100.00 - - 100.00 - 2.67 97.33
Thrips - 4.00 96.00 - - 100.00 - - 100.00 - 1.33 98.67
Maize-borer 1.30 21.30 77.40 - - 100.00 - - 100.00 0.43 7.10 92.47
Hairy caterpillar 0.00 5.30 94.70 - - 100.00 - - 100.00 0.00 1.77 98.23
Weeds
Itsit - 2.70 97.30 - - 100.00 - - 100.00 - 0.90 99.10
Madhana - 6.70 93.30 - - 100.00 - - 100.00 - 2.23 97.77
Bhakhra 1.30 0.00 98.70 - - 100.00 - - 100.00 0.43 0.00 99.57
Motha 5.30 18.70 76.00 - - 100.00 - - 100.00 1.77 6.23 92.00
Grass 5.30 12.00 82.70 - - 100.00 - - 100.00 1.77 4.00 94.23
Sonfa 1.30 8.00 90.70 - - 100.00 - - 100.00 0.43 2.67 96.90
Others (Jhatta) - 1.30 98.70 - - 100.00 - - 100.00 - 0.43 99.57

 Note: Ranks are in order of importance from 1 (severe problem.), 2 (moderate problem), to 3 (slight problem) .

Table 5.3.1(e): Problems of diseases, insects/ pests and weeds faced by urad growers, sample households 
(% multiple response) 

Particulars
Western UP Overall

1 2 3 1 2 3
Diseases
Mungbean yellow mosaic virus - - 100 - 100
Cercospora leaf spot - 100 - 100
Podborer - - 100 - - 100
Hairy caterpillar - - 100 - - 100
Weeds
Grass - - 100 - - 100

Note: Ranks are in order of importance from 1 (severe problem.), 2 (moderate problem), to 3 (slight problem).
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Table 5.3.1(f):  Problems of diseases, insects/ pests and weeds faced by cotton growers, sample households
 (% multiple response) 

Particulars
Haryana Punjab Overall

1 2 3 1 2 3 1 2 3
Diseases
Wilt 3.6 9.5 86.9 - - 100 1.8 4.75 93.45
Root Rot 1.2 3.6 95.2 - - 100 0.6 1.8 97.6
Leaf Curl 17.9 26.2 55.9 - - 100 8.95 13.1 77.95
Angular leaf spot 1.2 7.1 91.7 - - 100 0.6 3.55 95.85
Insects/ pests
Termites - 3.6 96.4 - - 100 - 1.8 98.2
Leaf hopper - 9.5 90.5 - - 100 - 4.75 95.25
Whitefly 6 26.2 67.8 - 48 52 3 37.1 59.9
Spotted bollworm 1.2 6 92.8 - - 100 0.6 3 96.4
Pink Bollworm 1.2 3.6 95.2 - - 100 0.6 1.8 97.6
American bollwarm - 2.4 97.6 - - 100 - 1.2 98.8
Cotton semi lopper 2.4 17.9 79.7 - - 100 1.2 8.95 89.85
Thirps/aphid - 13.1 86.9 - - 100 - 6.55 93.45
Red cotton bug - 1.2 98.8 - - 100 - 0.6 99.4
Durky cotton bug - 1.2 98.8 - - 100 - 0.6 99.4
Mealy bug - 2.4 97.6 - - 100 - 1.2 98.8
Weeds
Mundi - 1.2 98.8 - - 100 - 0.6 99.4
Sati - 8.3 91.7 - - 100 - 4.15 95.85
Motha - 13.1 86.9 - - 100 - 6.55 93.45
Somwa 2.4 15.5 82.1 - - 100 1.2 7.75 91.05
Jhangi, germs - 1.2 98.8 - - 100 - 0.6 99.4
Dalchati - - 100 - - 100 - - 100
Bail (casauta) 1.2 - 98.8 - - 100 0.6 - 99.4
Grass - 2.4 97.6 - - 100 - 1.2 98.8
Doob - 1.2 98.8 - - 100 - 0.6 99.4
Santa - 4.8 95.2 - - 100 - 2.4 97.6
Dilla - - 100 - - 100 - - 100
Makda - 1.2 98.8 - - 100 - 0.6 99.4
Samak - 1.2 98.8 - - 100 - 0.6 99.4
Kundra - - 100 - - 100 - - 100
Mathana - - 100 - - 100 - - 100

Note: Ranks are in order of importance from 1 (severe problem.), 2 (moderate problem), to 3 (slight problem),.  
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Table 5.3.1(g):  Problems of diseases, insects/ pests and weeds faced by guara growers, sample households 
                                                                                                                                                                 (% multiple response) 

Particulars
Punjab Overall

1 2 3 1 2 3

Diseases

Leaf Curl - - 100.0 - - 100.0

Insects/ pests

Aphid - - 100.0 - - 100.0

Weeds - - - - - -

Note: Ranks are in order of importance from 1 (severe problem.), 2 (moderate problem), to 3 (slight problem) .

Table 5.3.1(h):  Problems of diseases, insects/ pests and weeds faced during crop production of sugarcane as revealed by farmers, sample 
households 

(% multiple response) 

Particulars
Punjab Overall

1 2 3 1 2 3
Diseases
Red Rot - 1.25 98.75 - 1.25 98.75

Wilt - - 100.0 - - 100.0

Insects/ pests

Top borer - 1.25 98.75 - 1.25 98.75

Pyrilla - - 100.0 - - 100.0

Weeds

Dila - - 100.0 - - 100.0

Note: Ranks are in order of importance from 1 (severe problem.), 2 (moderate problem), to 3 (slight problem) .

123



5.3.2 Problems of environment stress

There was no major problem of environmental stress faced while growing of  kharif

crops as revealed by the sample farm households in Haryana, Punjab and Western U.P. (Table

5.3.2). In bajra crop, high temperature at pod development stage was main environmental

stress reported by Haryana and Western U.P. farmers. In case of maize crop, rainfall at the

time of flowering was environmental problem as revealed by the sample farmers. In case of

urad crop, rain at the time of maturity in Western U.P. was an environmental problem. In

Haryana  and  Punjab,  rain  at  the  early  seeding  stage  of  cotton  was  found  to  be  major

environmental stress while in guara, rain at flowering was reported as a slight problem. In

sugarcane,  draught  conditions  affected  the  development  of  the  crop.  Thus,  rainfall,  high

temperature and drought conditions at the crucial growing/ harvesting stage of various crops

were  major  environmental  stresses  which  result  in  decline  in  the  production  of  major

competing crops of paddy. 
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Table 5.3.2:   Problems of environment stress faced during crop production of kharif crops as revealed by farmers, sample   households 
 

(%multiple response) 

Particulars
Haryana Punjab Western UP Overall

1 2 3 1 2 3 1 2 3 1 2 3
Bajra
High temperature at pod 
development stage

-
- 100.0 - - - - - 100.0 - - 100.0

Maize
Rain at flowering stage - - 100.0 - - 100.0 - - 100.0 - - 100.0
Urad
Rain at maturity stage - - - - - - - - 100.0 - - 100.0
Cotton

Rain at Early seeding stage - - 100.0 - - 100.0 - - - - - 100.0

Guara

Rain at flowering stage - - - - - 100.00 - - - - - 100.0

Sugarcane

Draught conditions at stem 
development stage

- - - - - 100.00 - - - - - 100.0

Note: Ranks are in order of importance from 1 (severe problem.), 2 (moderate problem), to 3 (slight problem). 
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5.4. A biotic constraints faced by the farmers

The important abiotic problems faced by the growers of important crops in the kharif season

competing with paddy crop which are related to inputs and marketing have been analysed and

presented in the following paragraphs.

5.4.1 Problems regarding inputs

5.4.1.1 Basmati-paddy

A cursory glance on Table 5.4.1 (a) reveals that in overall scenario, shortage of labour at

harvesting of basmati-paddy, non-availability of disease resistant varieties were two major

problems as reported by nearly than 34 and 20 per cent farmers, respectively. Individually in

Haryana and Punjab also, shortage of labour at harvesting   and scarcity of disease resistant

varieties were severe problems as reported by the sample farmers. However, there was no

major  scarcity  of  irrigation,  farm machinery  and  credit  as  revealed  by  the  sample  farm

households.

5.4.1.2 Bajra

A perusal  of  Table  5.4.1  (b)  reveals  that  overall,  in  case  of  bajra  crop,  lack  of

irrigation facility and shortage of labour were severe problems as reported by nearly 20 per

cent farm households which was followed by lack of credit  (11.59%), timeliness  in field

operation (15.20%), non-availability of quality seeds (12.87%) and chemicals (10.56%). In

Haryana, shortage of labour for harvesting of bajra followed by lack of irrigation, fertilizers,

quality seeds and less suitability of land for bajra growing were input related constraints. In

Western U.P.,  shortage of labour,  irrigation,  non-availability  of  disease resistant  varieties,

timeliness in field operations, lack of credit were the major input related problems.

 5.4.1.3 Maize

Majority of the maize growers (24.43%) in overall situation were reported to be facing the

shortage of labour for performing various cultivation operations especially during harvesting

of the crop, which is highly labour intensive (5.4.1 c). Other major input related problems

were; non-availability of disease resistant varieties (15.01%) shortage of land (10.85%), lack

of irrigation (8.16%). In Haryana, main problems regarding inputs as reported by farmers

were; shortage of labour,  non-availability of irrigation,  quality  seeds and disease resistant

varieties. In Punjab, shortage of labour especially at the time of harvesting of maize and non-

availability of disease resistant varieties were major input related problems while in Western

U.P., non-availability of chemicals, irrigation, shortage of land and lack of credit were main

problems as revealed by the sample households. 
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5.4.1.4 Urad

Major input related problems in case of urad crop (Table 5.4.1 d) in Western U.P. as

revealed by sample households were; non-availability of disease resistant varieties (33.75%),

shortage  of  labour  (27.50%),  quality  seeds  (20%),  shortage  of   land  (20%)  and  farm

machinery (12.50%).  Thus, shortage of labour was major constraint since urad is a highly

labour intensive crop and requires labour at various stages of crop growth ad harvesting.

5.4.1.5 Cotton

Input related problems faced by sample households in case of cotton crop has been

given in Table 5.4.1(e). It is quite obvious that in overall, shortage of labour especially for

cotton picking was main problem as reported by 17.65 per cent farm households followed by

non-availability of disease resistant varieties (13.89%). In Haryana there was no major input

related problem in case of cotton crop, however, some of the farmers reported the problem of

shortage  of  labour,  non-availability  of  fertilizers,  disease  resistant  varieties  and  lack  of

irrigation facility. In Punjab, shortage of labour for picking of cotton and non-availability of

disease resistant varieties were main input related problems.

5.4.1.6 Guara

The problems confronted by the guara growers regarding the inputs were the least amongst

all the selected kharif crops (Table 5.4.1 f). More than 19 per cent of the guara growers were

facing the shortage of labour for performing various cultivation operations especially during

harvesting of the crop. Non availability of disease resistant varieties was also the impediment

in cultivation of guara as explained by more than 39 per cent of the growers.

5.4.1.7 Sugarcane

A cursory glance on Table 5.4.1 (g) reveals that more than 31 per cent of the sugarcane

farmers were reported to be facing the shortage of labour for performing various cultivation

operations especially at the time of harvesting and loading of cane in trolleys for selling to

sugar mills. More than 29 per cent of the farmers also complained about the non availability

of disease resistant varieties of the crop for getting good yield.
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Table 5.4.1(a): Problems regarding inputs faced during crop production of basmati-paddy as revealed by farmers,  sample households 
                                                                                                                                                (% multiple response) 

Reasons
Haryana Punjab Western UP Overall

1 2 3 1 2 3 1 2 3 1 2 3
Lack of irrigation facility - - 100.00 - - 100.00 - - - - - 100.00
Shortage of land - 4.25 95.75 - 3.97 96.03 - - - - 4.11 95.89
Non-availability of quality 
seeds

0.90 4.19 94.91 0.66 3.97 95.37 - - - 0.78 4.08 95.14

Shortage of labour 38.40 26.50 35.10 29.13 24.5 46.37 - - - 33.77 25.50 40.74

Timeliness of field 
operation

- 1.20 98.80 - - 100.00 - - - - 0.60 99.40

Availability machinery - - 100.00 - - 100.00 - - - - - 100.00

Lack of credit 0.5 - 99.50 - 0.66 99.34 - - - 0.25 0.33 99.42
Non Suitable Land - - 100.00 - - 100.00 - - - - - 100.00
Non availability of disease 
resistant varieties

21.25 4.50 74.25 19.52 - 80.48 - - - 20.39 2.25 77.37

Note: Ranks are in order of importance from 1 (severe problem.), 2 (moderate problem), to 3 (slight problem)  

Table 5.4.1(b):  Problems regarding inputs faced during crop production of bajra as revealed by farmers, sample households                                   
                                                                                                                      (% multiple response) 

Reasons Haryana Western UP Overall 
1 2 3 1 2 3 1 2 3

Lack of irrigation facility 2.40 15.70 81.90 36.08 24.74 39.18 19.24 20.22 60.54
Shortage of land 0.00 4.80 95.20 14.43 25.77 59.80 7.22 15.29 77.50
Non-availability of quality seeds 1.00 6.70 92.30 24.74 24.74 50.52 12.87 15.72 71.41
Non-availability of fertilizer 2.40 4.30 93.30 0.00 0.00 100.00 1.20 2.15 96.65
Non-availability of chemicals/ 
pesticides

0.50 4.30 95.20 20.62 45.36 34.02 10.56 24.83 64.61

Shortage of labour 3.30 20.50 76.20 36.08 31.96 31.96 19.69 26.23 54.08
Timeliness of field operation 0.50 0.00 99.50 29.90 31.95 38.15 15.20 15.98 68.83
Availability machinery 0.00 1.00 99.00 9.28 37.11 53.61 4.64 19.06 76.31
Lack of credit 0.50 7.10 92.40 22.68 52.58 24.74 11.59 29.84 58.57
Non Suitable Land 1.90 1.90 96.20 12.37 35.05 52.58 7.14 18.48 74.39
Non availability of disease resistant
varieties

1.40 0.00 98.60 29.90 26.80 43.30 15.65 13.40 70.95

Note: Ranks are in order of importance from 1 (severe problem.), 2 (moderate problem), to 3 (slight problem)  
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Table 5.4.1(c):  Problems regarding inputs faced during crop production of maize as revealed by farmers,  sample households                         
                                                                                                                      (% multiple response) 

Reasons Haryana Punjab Western UP Overall 
1 2 3 1 2 3 1 2 3 1 2 3

Lack of irrigation 
facility

2.40 15.70 81.90 - - 100.00 22.09 31.40 46.51 8.16 15.70 76.14

Shortage of land - 4.80 95.20 - - 100.00 32.56 31.40 36.04 10.85 12.07 77.08
Non-availability of 
quality seeds

1.00 6.70 92.30 1.02 - 98.98 18.60 24.42 56.98 6.87 10.37 82.75

Non-availability of 
fertilizer

2.40 4.30 93.30 - - 100.00 - - 100.00 0.80 1.43 97.77

Non-availability of 
chemicals/ pesticides

0.50 4.30 95.20 - - 100.00 47.68 34.88 17.44 16.06 13.06 70.88

Shortage of labour 3.30 20.50 76.20 31.63 7.14 61.23 38.37 23.26 38.37 24.43 16.97 58.60

Timeliness of field 
operation

0.50 - 99.50 - - 100.00 13.95 30.23 55.82 4.82 10.08 85.11

Availability 
machinery

- 1.00 99.00 - - 100.00 12.79 25.58 61.63 4.26 8.86 86.88

Lack of credit 0.50 7.10 92.40 - - 100.00 13.95 19.77 66.28 4.82 8.96 86.23
Non Suitable Land 1.90 1.90 96.20 - - 100.00 16.28 27.91 55.81 6.06 9.94 84.00
Non availability of 
disease resistant 
varieties

1.40 - 98.60 25.02 - 74.98 18.60 41.86 39.54 15.01 13.95 71.04

Note: Ranks are in order of importance from 1 (severe problem.), 2 (moderate problem), to 3 (slight problem)  
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Table 5.4.1(d):  Problems regarding inputs faced during crop production of urad as revealed by farmers,  sample households                                   
                                                                                                                      (% multiple response) 

Reasons
Western UP Overall

1 2 3 1 2 3
Lack of irrigation facility - 30.0 70.0 - 30.0 70.0
Shortage of land 20.0 17.50 62.50 20.0 17.50 62.50
Non-availability of quality seeds 20.0 20.0 60.0 20.0 20.0 60.0
Non-availability of fertilizer - 25.0 75.0 - 25.0 75.0

Non-availability of chemicals/ pesticides 5.0 27.50 67.50 5.0 27.50 67.50

Shortage of labour 27.50 27.50 45.0 27.50 27.50 45.0

Timeliness of field operation 15.0 25.0 60.0 15.0 25.0 60.0

Availability machinery 12.50 18.75 68.75 12.50 18.75 68.75
Lack of credit 10.0 25.0 65.0 10.0 25.0 65.0
Non Suitable Land 11.25 18.75 70.0 11.25 18.75 70.0
Non availability of disease resistant varieties 33.75 32.50 4.0 33.75 32.50 4.0

Note: Ranks are in order of importance from 1 (severe problem.), 2 (moderate problem), to 3 (slight problem)  
Table 5.4.1(e):  Problems regarding inputs faced during crop production of cotton as revealed by farmers, sample households 

(% multiple response) 

Reasons Haryana Punjab Overall 
1 2 3 1 2 3 1 2 3

Lack of irrigation facility 2.40 15.70 81.90 - - 100.00 1.20 7.85 90.95
Shortage of land 0.00 4.80 95.20 - - 100.00 0.00 2.40 97.60
Non-availability of quality seeds 1.00 6.70 92.30 - 4.00 96.00 0.50 5.35 94.15
Non-availability of fertilizer 2.40 4.30 93.30 - - 100.00 1.20 2.15 96.65
Non-availability of chemicals/ 
pesticides

0.50 4.30 95.20 - - 100.00 0.25 2.15 97.60

Shortage of labour 3.30 20.50 76.20 32.00 28.00 40.00 17.65 24.25 58.10
Timeliness of field operation 0.50 0.00 99.50 - - 100.00 0.25 0.00 99.75
Availability machinery 0.00 1.00 99.00 - - 100.00 0.00 0.50 99.50
Lack of credit 0.50 7.10 92.40 - 4.00 96.00 0.25 5.55 94.20
Non Suitable Land 1.90 1.90 96.20 - - 100.00 0.95 0.95 98.10
Non availability of disease 
resistant varieties

1.40 0.00 98.60 26.38 - 73.62 13.89 0.00 86.11

Note: Ranks are in order of importance from 1 (severe problem.), 2 (moderate problem), to 3 (slight problem)  
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Table 5.4.1(f): Problems regarding inputs faced during crop production of Guara as revealed by farmers, sample households  
                                                                                                                      (% multiple response) 

Reasons
Punjab Overall

1 2 3 1 2 3

Non-availability of quality seeds - - 100.00 - - 100.00

Shortage of labour 19.05 19.05 61.90 19.05 19.05 61.90

Non availability of disease resistant 
varieties

39.85 - 60.15 39.85 - 60.15

Note: Ranks are in order of importance from 1 (severe problem.), 2 (moderate problem), to 3 (slight problem)  

Table 5.4.1(g): Problems regarding inputs faced during crop production of sugarcane as revealed by farmers, sample  households 
                                                                                                            (% multiple response) 

Reasons Punjab Overall 
1 2 3 1 2 3

Non-availability of quality seeds - 100.00 - 100.00

Shortage of labour 31.25 2.50 66.25 31.25 2.50 66.25

Non availability of disease resistant varieties 29.86 - 70.14 29.86 - 70.14

Note: Ranks are in order of importance from 1 (severe problem.), 2 (moderate problem), to 3 (slight problem)  
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5.4.2 Marketing problems

5.4.2.1 Basmati-paddy

Marketing problems confronted by basmati-paddy growers have been given in Table

5.4.2  (a).  In  overall  scenario,  sample  households  reported  difficulty  to  access  price

information  (34.23%) as  the major  marketing  problem.  The price in  the market  abruptly

changes with the arrivals  in the market.  Whenever there is glut in the market,  the prices

comes down and farmers find it very difficult to dispose of the produce at the remunerative

prices in the market The farmers do not exactly know when to sell/store the produce to get

remunerative prices. The sharp fluctuations in prices (9.89%) in wake of even small changes

in production/supply is another serious concern impacting the cultivation of basmati-paddy.

In Haryana, less than three per cent farm households reported lack of market information,

variation  in  prices,  transportation  to  market,  storage  losses  and  high  labour  needs  for

packaging as marketing problems while in Punjab lack of price information and variation in

prices were major marketing related problems faced by basmati- paddy growers. 

5.4.2.2 Bajra

Bajra growers also faced marketing problems which are depicted in Table 5.4.2 (b). In

an overall scenario, nearly 12 per cent farmers reported lack of price information as the main

marketing problem followed by location of market at faraway place (8.50%), transportation

to  market  (5.59%)  and  losses  during  storage  (3.28%).  In  Haryana,  there  was  no  major

marketing problem of bajra, however, less than three per cent farmers revealed the difficulty

to access price information, fluctuation in prices, transportation to market and losses during

storage as severe marketing problem. In Western U.P. also, lack of price information,  distant

markets and transportation to market were main marketing problems in case of bajra crop.

5.4.2.3 Maize

Lack  of  price  information  (12.19%)  was  reported  as  one  of  the  major  marketing

problem confronted by maize growers in overall scenario (Table 5.4.2 c). The farmers are not

even able to get the price equivalent to 75 per cent of MSP of the crop and had to sell their

output at lower rate price. Whenever there is surplus production, the prices come down and

farmers  find  it  very  difficult  to  dispose of  the  produce at  the remunerative  prices  in  the

market.  The  sharp  fluctuation  in  prices  (19.44%)  in  wake  of  even  small  changes  in

production/supply  is  another  serious  concern  impacting  the  cultivation  of  maize  crop  as

prices  are  dependent  upon  the  moisture  content  in  the  produce.  Other  major  marketing

problems were;  losses  during  storage (7.44%) and location  of  markets  at  faraway places

(7.14%). In Haryana, lack of price information, fluctuation in prices, transportation to market,
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storage losses  and high labour  for sorting/  packaging were other  marketing  problems.  In

Punjab, price variability and lack of price information were the main marketing problems

while in Western U.P., losses during storage and location of markets at faraway place were

main marketing problems confronted by maize growers.

 5.4.2.4 Urad

The problems faced by the urad growers have been given in Table 5.4.2 (d). A perusal

of the table reveals that for marketing of urad produce, major problems reported by nearly 18

per cent sample households were difficulty to access information on price and high labour

needs  for  sorting/  packaging  while  it  was  followed  by  low  market  demand  (10%)  and

transportation to market (6.25%) as other main marketing problems faced by urad growers in

Western U.P.

5.4.2.5 Cotton

Difficulty to access price information (17.45%) and variability of price in the market

(11.95%) were reported as the major marketing problems confronted by cotton growers in an

overall scenario (Table 5.4.2 e). Whenever there is surplus production, the prices comes down

and farmers find it very difficult to dispose of the produce at the remunerative prices in the

market. Transportation of cotton produce to market was another marketing constraint which

was reported  by nearly  eight  per  cent  of  the farm households.  In  Haryana,  lack of  price

information, fluctuation in cotton prices, transportation to market, storage losses and labour

scarcity for various market operations were reported as marketing problems by less than three

per cent farm households. In Punjab also, farm households revealed the difficulty to access

market information on price, price variability and transportation of cotton to the market as

maijor marketing problems.

 5.4.2.6 Guara

Lack of price information (30.95%) and low price/variability of price in the market

(23.81%) were the marketing problem confronted by guara growers in Punjab (Table 5.4.2 f).

Whenever there is surplus production, the prices come down and farmers find it very difficult

to dispose of the produce at the remunerative prices in the market. The sharp fluctuations in

prices  in  wake  of  even  small  changes  in  production/supply  are  the  matter  of  concern

impacting the cultivation of the crop as prices are dependent upon the demand in the market. 

5.4.2.7 Sugarcane

Transportation of cane to sugar mill for selling was the major marketing constraint

revealed by 60 per cent of the sample households (Table 5.4.2 (g).Also, more than 37 per cent

of the sugarcane growers reported the delayed payment of the produce by the millers  as
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another the prominent marketing problem confronted by sugarcane growers in Punjab. The

farmers reported that payments are not made even after six months of sale to the sugar mill.

More  than  16  per  cent  of  farmers  also  reported  the  shortage  of  labour  during

harvesting/transportation of the cane as moderate marketing problem.
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Table 5.4.2 (a): Marketing Problems confronted by basmati-paddy growers, sample households       
    (% multiple response) 

Reasons
Haryana Punjab Overall

1 2 3 1 2 3 1 2 3
Difficult to access 
information on price

2.90 10.50 86.60 65.56 15.89 18.55 34.23 13.20 52.58

Variability of price 1.90 21.40 76.70 17.88 22.51 59.61 9.89 21.96 68.16
Losses during storage 1.40 2.90 95.70 - - 100.00 0.70 1.45 97.85
High labor needs for sorting/ 
packaging

1.40 3.30 95.30 - - 100.00 0.70 1.65 97.65

Transport to market 1.90 3.30 94.80 - - 100.00 0.95 1.65 97.40

Low market demand 1.40 3.30 95.30 - - 100.00 0.70 1.65 97.65

No nearby markets 0.50 2.40 97.10 - - 100.00 0.25 1.20 98.55

Note: Ranks are in order of importance from 1 (severe problem.), 2 (moderate problem), to 3 (slight problem

Table 5.4.2(b) : Marketing Problems confronted by  bajra growers, sample households
(% multiple response) 

Reasons
Haryana Western UP Overall

1 2 3 1 2 3 1 2 3
Difficult to access 
information on price

2.90 10.50 86.60 20.62 48.45 30.93 11.76 29.48 58.77

Variability of price 1.90 21.40 76.70 5.15 94.85 0.95 13.28 85.78
Losses during storage 1.40 2.90 95.70 5.15 20.62 74.23 3.28 11.76 84.97
High labor needs for 
sorting/ packaging

1.40 3.30 95.30 7.22 28.86 63.92 4.31 16.08 79.61

Transport to market 1.90 3.30 94.80 9.28 19.59 71.13 5.59 11.45 82.97
Low market demand 1.40 3.30 95.30 5.15 18.56 76.29 3.28 10.93 85.80
No nearby markets 0.50 2.40 97.10 16.49 27.84 55.67 8.50 15.12 76.39

Note: Ranks are in order of importance from 1 (severe problem.), 2 (moderate problem), to 3 (slight problem)  
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Table 5.4.2(c) : Marketing Problems confronted by  maize growers, sample households                                                                                                                 
(% multiple response) 

Reasons
Haryana Punjab Western UP Overall

1 2 3 1 2 3 1 2 3 1 2 3
Difficult to access 
information on price

2.90 10.50 86.60 33.67 38.00 28.33 - 67.44 32.56 12.19 38.65 49.16

Variability of price 1.90 21.40 76.70 39.80 22.45 37.75 16.63 32.56 50.81 19.44 25.47 55.09

Losses during storage 1.40 2.90 95.70 - - 100.00 20.93 27.91 51.16 7.44 10.27 82.29

High labor needs for 
sorting/ packaging

1.40 3.30 95.30 - 3.06 96.94 6.98 33.72 59.30 2.79 13.36 83.85

Transport to market 1.90 3.30 94.80 - - 100.00 - 27.91 72.09 0.63 10.40 88.96

Low market demand 1.40 3.30 95.30 - 2.04 97.96 4.65 27.91 67.44 2.02 11.08 86.90

No nearby markets 0.50 2.40 97.10 - - 100.00 20.93 23.26 55.81 7.14 8.55 84.30

Note: Ranks are in order of importance from 1 (severe problem.), 2 (moderate problem), to 3 (slight problem)  

Table 5.4.2(d) : Marketing Problems confronted by  urad growers, sample households                                                                                                                  
(% multiple response) 

Reasons
Western UP Overall

1 2 3 1 2 3
Difficult to access information on price 17.50 22.50 60.00 17.50 22.50 60.00
Variability of price 2.50 37.75 59.75 2.50 37.75 59.75
Losses during storage 2.50 41.25 56.25 2.50 41.25 56.25
High labor needs for sorting/ packaging 17.50 37.50 45.00 17.50 37.50 45.00
Transport to market 6.25 26.25 67.50 6.25 26.25 67.50
Low market demand 10.00 17.50 72.50 10.00 17.50 72.50
No nearby markets 2.50 25.00 72.50 2.50 25.00 72.50

Note: Ranks are in order of importance from 1 (severe problem.), 2 (moderate problem), to 3 (slight problem)  
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Table 5.4.2(e):  Marketing Problems confronted by cotton growers, sample households

                                                                                                                   (% multiple response) 

Reasons
Haryana Punjab Overall

1 2 3 1 2 3 1 2 3
Difficult to access 
information on price

2.90 10.50 86.60 32.00 42.00 26.00 17.45 26.25 56.30

Variability of price 1.90 21.40 76.70 22.00 32.00 46.00 11.95 26.70 61.35
Losses during storage 1.40 2.90 95.70 - - 100.00 0.70 1.45 97.85
High labor needs for 
sorting/ packaging

1.40 3.30 95.30 - 4.00 96.00 0.70 3.65 95.65

Transport to market 1.90 3.30 94.80 14.00 22.00 64.00 7.95 12.65 79.40

Low market demand 1.40 3.30 95.30 - - 100.00 0.70 1.65 97.65

No nearby markets 0.50 2.40 97.10 - - 100.00 0.25 1.20 98.55
Others 1 1.90 1.00 97.10 - -- 100.00 0.95 0.50 98.55
Others 2 - - 100.00 - - 100.00 - - 100.00

Note: Ranks are in order of importance from 1 (severe problem.), 2 (moderate problem), to 3 (slight problem) 

Table 5.4.2(f):  Marketing Problems confronted by guara growers, sample households
                                                                                                                      (% multiple response) 

Reasons Punjab Overall 
1 2 3 1 2 3

Difficult to access information on 
price

30.95 35.71 33.34 30.95 35.71 33.34

Variability of price 23.81 33.0 43.19 23.81 33.0 43.19

Note: Ranks are in order of importance from 1 (severe problem.), 2 (moderate problem), to 3 (slight problem)  
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Table 5.4.2(g):  Marketing Problems confronted by sugarcane growers, sample households 
                                                                                                                                                                                  (% multiple response)  

Reasons Punjab Overall 
1 2 3 1 2 3

High labor needs for sorting/ 
packaging

- 16.25 83.75 - 16.25 83.75

Transport to market 60.00 16.25 23.75 60.00 16.25 23.75

Low market demand - - 100.00 - - 100.00

No nearby markets - - 100.00 - - 100.00

Delay in payment 37.50 27.50 35.00 37.50 27.50 35.00

Note: Ranks are in order of importance from 1 (severe problem.), 2 (moderate problem), to 3 (slight problem)  
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5.5. Suggestions forwarded by farmers to promote various alternative crops to paddy

The important  suggestions  forwarded by farmers  to  promote  various  alternative  crops  to

paddy namely,  to  increase  yield,  to  researchers,  to  improve  marketing  and  to  improve

extension activities have been analysed and presented in Tables 5.5 (a) to 5.5 (g).

5.5.1 Basmati-paddy

In Haryana, suggestions by basmati growers to promote basmati paddy have been given in

Table 5.5 (a). A perusal of the table reveals that in order to increase basmati yield it should be

transplanted on recommended time (73.80%), timely irrigation (51.90%) weeding (48.60%)

and proper application of plant protection measures (41.40%) are pre-requisite. Researchers

should develop disease resistant, short duration and excess moisture tolerant varieties. For

better  marketing,  it  was  suggested  that  Govt.  agencies  should  procure  basmati  and there

should be access to information on price. Further, farmers should be made aware about the

latest agricultural research by increasing the number of training programmes by organising

them at the field level and seed of new HYV’s should be made available to the farmers.  In

Punjab, application of irrigation at the right time was advocated by about 28 per cent of the

growers as the foremost factor in success of basmati rice. The crop should not suffer any

water stress particularly during flowering. Nearly 14 per cent of the growers also suggested

for  timely  sowing and transplanting  schedule  of  basmati  varieties  for  better  quality  rice.

Monitoring of the insect-pest population/damage and use of recommended control measures

was also suggested by more than 11 per cent of the growers.  Use of seed treatment to avoid

seed borne diseases was also the secret of success in basmati-paddy production. The farmers

suggested that the researchers should develop excess moisture tolerant varieties of basmati

rice to improve the yield of the crop. In the reference period under study, the farmers did not

face any problems during marketing of the produce and also got the remunerative prices for

their produce. But still a few farmers felt the need for effective procurement of produce by

government agencies and better market intelligence. There is a need to make more efforts for

effective extension for basmati-paddy crop so that the farmers may be able to know the latest

know how regarding the crop. It can be implemented through increase in number of training

camps  or  through  field  visits  by  the  experts  and  providing  the  information  particularly

regarding the high yielding recommended varieties of the crop.

5.5.2 Bajra

In order  to  promote  bajra  cultivation,  in  an overall  scenario (Table  5.5 b),  it  was

suggested  by farmers  to  sow the  crop at  right  time (59.58%),  timely  weeding (34.61%),

providing irrigation at right time (28.53%) and proper and timely plant protection measure
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(20.70%) were major points raised by the farmers. Further, researchers were suggested to

develop  disease  resistant  (40.66%),  short  duration  (37.70%)  and  more  drought  tolerant

(32.55%) varieties. For better marketing, it was suggested that Govt. agencies should procure

bajra and market information should be made available. The number of training programmes

should be increased to provide technical knowhow and HYV’s seed of bajra should be made

available to the farmers. Individually, farmers of Haryana and Western U.P. suggested timely

sowing, weeding and providing irrigation at the right time as important factors to increase

bajra yield. It was suggested to develop drought tolerant, disease resistant and short duration

varieties. Procurement of bajra by Govt. agencies,  timely price information and more number

of training programmes to make the farmers aware about the latest agricultural techniques

were some other suggestions.    

5.5.3 Maize

Timely sowing was the most important suggestion forwarded by  more than 40 per

cent of maize growers in Haryana, Punjab and Western U.P. (Table 5.5 c). Timely irrigation

(27.33%) and weeding (20.80%) were also important to increase the productivity of maize

crop. Use of recommended plant protection measures was also suggested by more than 14 per

cent of the growers.  To improve the yield of the maize crop, the farmers suggested that the

researcher should develop disease resistant (29.43%), short duration (24.21%) and drought

tolerant  (23.36%)  varieties  of  the  crop.  Farmers  opined  that  though  the  government

announces minimum support price for maize (72.47%) there was no effective procurement of

the produce by the government agencies.  The market is so instable that sometimes maize

growers are not able to get even 75 per cent of price of announced MSP. The farmers were in

favour of regular effective MSP so that the prices may not go down by the certain minimum

level.  The  farmers  also  felt  the  need  for  the  access  of  better  price  information  system

(28.77%) in markets of the country. More than 52 per cent of the maize growers felt the need

to improve the extension activities  through increase in number of training camps or field

visits by the experts and providing the information particularly regarding the high yielding

recommended varieties of the crop.

5.5.4 Urad

In Western U.P., about 38 per cent farm households (Table 5.5 d) suggested timely

sowing of urad crop followed by application of chemicals (18.75%) and weeding (16.25%) as

most important factors to increase yield. Further, it  was suggested that researchers should

develop  short  duration  (42.50%),  drought  and  disease  resistant  varieties  (28.75%)  and

procurement of urad by Govt. agencies (62.50%) along with increase in number of training
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programmes (50%) for updating the farmers about latest agriculture technical knowhow were

the suggestions put forth by the urd growing farmers in Western U.P.

5.5.5 Cotton

 Timely sowing of cotton crop is the most important factor to increase yield as suggested by

about 39 per cent of the farmers in an overall situation. Also, cotton crop is highly sensitive to

incidence of insect, pests and diseases, therefore, the use of proper plant protection measures

is the key to success of the crop as observed by more than 30 per cent of the cotton growers

(Table 5.5 e). Timely irrigation particularly heavy pre-sowing irrigation (27.95%) is must to

obtain good germination and early establishment of plants. The farmers were advocating for

disease resistant (43.30%) short duration varieties (36%) of cotton as the present varieties

take more than five months to mature. Excess moisture in the event of excessive rainfall,

leads to severe damage to the crop and increases the attack of insects/diseases on the crop.

Therefore, the farmers suggested developing excess moisture tolerant (33.65%) varieties of

cotton to improve the productivity of the crop. Most of the cotton growers did not face any

problems during marketing of the produce and also got the remunerative  prices  for their

produce.  But  still  a  few  farmers  felt  the  need  for  effective  procurement  of  produce  by

government  agencies  (36.85%)  and  provision  of  better  market  intelligence  facilities

(44.55%). As the cotton crop is highly sensitive to insect, pest and diseases, therefore, the

growers advocated for increase in frequency of training programmes (47.10%) or field visits

by  the  experts  at  different  stages  of  the  crop  and  providing  the  information  particularly

regarding the high yielding recommended varieties of the crop. In Haryana farmers advocated

timely sowing, weeding, timely irrigation and plant protection measures as important factors

to increase yield. It was suggested to develop disease resistant varieties along with effective

procurement  by  Govt.  agencies  and  enhancing  farmer’s  technical  knowhow.  In  Punjab,

farmers suggested use of proper plant protection measures to increase yield of cotton along

with  development  of  disease  resistant  varieties,  market  information  regarding  price  and

increasing farmers knowledge by organising more training programmes.

5.5.6 Guara

Farmers suggested for timely irrigation (14.28%) and use of proper plant protection measures

(4.76%) to improve the yield of guara on sample farms in Punjab (Table 5.5 f). To improve

the  yield  of  the  guara  crop,  the  farmers  suggested  that  the  researchers  should  develop

fertiliser responsive (44.90%) and disease resistant (47.14%) varieties of the crop as it  is

neglected crop in terms of the priorities for R&D activities. The market is so unstable for

guara  that  sometimes  the  growers  are  not  able  to  recover  even  the  variable  cost  on  its
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production.  To  stabilize  these  prices,  the  farmers  were  in  favour  of  announcements  of

minimum  support  price  and  effective  procurement  of  produce  by  government  agencies

(16.67%) so that the prices may not go down by the certain minimum level. There is need to

make more efforts for effective extension for these hitherto neglected guara crop so that the

farmers  may be able  to  know the  latest  knowhow regarding the crop.  More  emphasis  is

needed to educate the farmers regarding high yielding (16.67%) varieties for the crop.

5.5.7 Sugarcane

The sugarcane growers in Punjab advocated for the timely irrigation (18.75%) and suggested

not to allow the crop to suffer from drought especially during hot months (Table 5.5 g). The

farmers  also  suggested  to  use  the  recommended  chemical  and  cultural  control  measures

(17.50%)  and  to  plant  seed  from  a  healthy  and  absolutely  disease  free  seed  crop  of

recommended varieties only. They further advised to avoid late planting of sugarcane as it

reduces tillering and is more attacked by insect pests especially shoot borer. Sugarcane, being

the annual crop, takes more than ten months to mature.  About 49 per cent farmers were

advocating for short  duration varieties  of the crop. To improve the yield of the crop, the

farmers also suggested that the researcher should develop disease resistant (26.25%), excess

moisture tolerant  varieties  of the crop.  On marketing  front,  the improvement  in  payment

system was the only suggestion put forth by about 48 per cent farmers. They were advocating

that  the  Government  should  work  as  regulatory  in  ensuring  the  timely  payments  of  the

produce by the mill owners. To improve the extension activities for sugarcane crop more than

20 per cent of the growers felt the need to increase the number of training camps or field

visits by the experts and providing the information particularly regarding the high yielding

recommended varieties of the crop.

                

142



Table 5.5 (a): Suggestions to promote basmati-paddy as revealed by farmers, sample households 
                                                                                                                                                                                                                            (% multiple response) 

Suggestions
Haryana Punjab Overall

1 2 3 1 2 3 1 2 3
To increase yield
Increase the plant population 7.10 14.30 54.30 - 0.66 3.31 3.55 7.48 28.81
Use more fertilizer 4.80 8.60 44.80 - - - 2.40 4.30 22.40
Use more chemicals 2.40 7.60 40.50 - - - 1.20 3.80 20.25
Timely planting 73.80 13.30 6.20 13.91 7.28 11.26 43.86 10.29 8.73
Timely weeding 48.60 22.40 9.50 - - - 24.30 11.20 4.75
Provide irrigation at right time 51.90 11.90 14.80 27.81 13.91 4.64 39.86 12.91 9.72
Use of proper plant protection  measures 41.40 19.0 18.10 11.26 21.19 10.60 26.33 20.10 14.35
To researchers
Increase the seed size 4.30 16.70 35.20 - - - 2.15 8.35 17.60
Develop short duration varieties 29.0 26.20 23.30 - - - 14.50 13.10 11.65
Develop disease resistant varieties 57.60 19.50 12.40 - - - 28.80 9.75 6.20
Develop excess moisture tolerant varieties 23.30 19.0 15.70 29.14 2.65 0.66 26.22 10.83 8.18
To improve marketing
Increase the access to information on price 37.10 32.90 22.90 58.52 7.95 47.81 20.43 11.45
Decrease Losses during storage 18.10 16.20 21.0 - - - 9.05 8.10 10.50
Improve the grading facilities 28.10 14.30 20.0 - - - 14.05 7.15 10.00
Effective procurement by Govt. agencies 65.70 16.20 11.90 38.24 6.62 51.97 11.41 5.95
Others 6.20 11.90 10.0 - - - 3.10 5.95 5.00
To improve extension activities
Increase the number of training 
programmes

66.20 16.70 15.20 23.18 11.92 - 44.69 14.31 7.60

Information regarding HYVs 49.50 31.0 11.90 17.22 8.61 - 33.36 19.81 5.95
Others 6.20 15.20 29.50 - - - 3.10 7.60 14.75
Training at Field level 0.50 0.0 1.90 - - - 0.25 0.00 0.95
Timely availability 0.50 0.0 0.0 - - - 0.25 0.00 0.00
Timely quality 0.0 0.50 0.0 - - - 0.00 0.25 0.00
Proper supervision 0.0 0.50 0.0 - - - 0.00 0.25 0.00
Crop insurance facility 0.0 0.50 0.0 - - - 0.00 0.25 0.00
Farmer field 0.0 0.0 0.50 - 0.00 0.00 0.25
Field visits by experts 0.0 0.0 0.0 16.56 1.32 19.20 8.28 0.66 9.60
Note: Ranks are in order of importance from 1 (most important), 2 (important), to 3 (least important.)
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Table 5.5 (b): Suggestions to promote bajra as revealed by farmers, sample households     
                                                                                                                                                                          (% multiple response) 

Suggestions
Haryana Western UP overall

1 2 3 1 2 3 1 2 3
To increase yield
Increase the plant population 7.10 14.30 78.60 9.28 13.40 77.32 8.19 13.85 77.96
Use more fertilizer 4.80 8.60 86.60 14.43 13.40 72.17 9.62 11.00 79.39
Use more chemicals 2.40 7.60 90.00 5.15 94.85 3.78 3.80 92.43
Timely planting 73.80 13.30 12.90 45.36 30.93 23.71 59.58 22.12 18.31
Timely weeding 48.60 22.40 29.00 20.62 21.65 57.73 34.61 22.03 43.37
Provide irrigation at right time 51.90 11.90 36.20 5.16 20.62 74.22 28.53 16.26 55.21

Use of proper plant protection  measures 41.40 19.00 39.60 - - 100.00 20.70 9.50 69.80

To researchers
Increase the seed size 4.30 16.70 79.00 - - 100.00 2.15 8.35 89.50
Increase number of pods per plant 8.60 20.50 70.90 - 5.16 94.84 4.30 12.83 82.87
Develop fertilizer responsive varieties 11.40 17.60 71.00 -- 5.15 94.85 5.70 11.38 82.93
Develop short duration varieties 29.00 26.20 44.80 46.39 17.53 36.08 37.70 21.87 40.44
Develop drought tolerant varieties 35.20 12.90 51.90 29.90 27.74 42.36 32.55 20.32 47.13

Develop disease resistant varieties 57.60 19.50 22.90 23.71 31.96 44.33 40.66 25.73 33.62

Develop excess moisture tolerant varieties 23.30 19.00 57.70 - 15.46 84.54 11.65 17.23 71.12
To improve marketing
Increase the access to information on price 37.10 32.90 30.00 26.81 23.71 49.48 31.96 28.31 39.74
Decrease Losses during storage 18.10 16.20 65.70 - - 100.00 9.05 8.10 82.85

Improve the grading facilities 28.10 14.30 57.60 4.12 53.61 42.27 16.11 33.96 49.94

Effective procurement by Govt. agencies 65.70 16.20 18.10 69.07 22.68 8.25 67.39 19.44 13.18

To improve extension activities
Increase the number of training programmes 66.20 16.70 17.10 49.48 22.68 27.84 57.84 19.69 22.47
Information regarding HYVs 49.50 31.00 19.50 34.02 40.21 25.77 41.76 35.61 22.64
Others 6.20 15.20 78.60 - - 100.00 3.10 7.60 89.30
Training at Field level 0.50 - 99.50 - - 100.00 0.25 - 99.75
Timely availability 0.50 - 99.50 - - 100.00 0.25 - 99.75
Timely quality - 0.50 99.50 - - 100.00 - 0.25 99.75
Proper supervision - 0.50 99.50 - - 100.00 - 0.25 99.75
Crop insurance facility - 0.50 99.50 - - 100.00 - 0.25 99.75
Farmer field - - 100.00 - - 100.00 - - 100.00
Field visits by experts - - 100.00 16.50 37.11 46.39 8.25 18.56 73.20
Note: Ranks are in order of importance from 1 (most important), 2 (important), to 3 (least important.)
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Table 5.5 (c): Suggestions to promote maize as revealed by farmers, sample households     
                                                                                                                                                                           (% multiple response) 

Suggestions
Haryana Punjab Western UP Overall

1 2 3 1 2 3 1 2 3 1 2 3
To increase yield
Increase the plant population 7.10 14.30 78.60 - - 100.00 5.81 5.81 88.38 4.30 6.70 88.99
Use more fertilizer 4.80 8.60 86.60 1.02 - 98.98 5.81 5.81 88.38 3.88 4.80 91.32
Use more chemicals 2.40 7.60 90.00 - - 100.00 5.82 2.33 91.85 2.74 3.31 93.95
Timely planting 73.80 13.30 12.90 7.14 3.06 89.80 40.70 29.07 30.23 40.55 15.14 44.31
Timely weeding 48.60 22.40 29.00 1.02 - 98.98 12.79 31.40 55.81 20.80 17.93 61.26
Provide irrigation at right time 51.90 11.90 36.20 1.02 - 98.98 29.07 25.58 45.35 27.33 12.49 60.18
Use of proper plant protection  measures 41.40 19.00 39.60 2.04 12.24 85.72 - - 100.00 14.48 10.41 75.11
To researchers
Increase the seed size 4.30 16.70 79.00 - - 100.00 - - 100.00 1.43 5.57 93.00
Increase number of pods per plant 8.60 20.50 70.90 - - 100.00 - - 100.00 2.87 6.83 90.30
Develop fertilizer responsive varieties 11.40 17.60 71.00 3.06 2.04 94.90 - 12.99 87.01 4.82 10.88 84.30
Develop short duration varieties 29.00 26.20 44.80 4.08 5.10 90.82 39.54 23.26 37.20 24.21 18.19 57.61
Develop drought tolerant varieties 35.20 12.90 51.90 - - 100.00 34.88 32.56 32.56 23.36 15.15 61.49
Develop disease resistant varieties 57.60 19.50 22.90 5.10 6.12 88.78 25.58 31.40 43.02 29.43 19.01 51.57
Develop excess moisture tolerant varieties 23.30 19.00 57.70 - - 100.00 - 100.00 7.77 6.33 85.90
To improve marketing
Increase the access to information on price 37.10 32.90 30.00 34.08 56.12 9.80 15.12 48.84 36.04 28.77 45.95 25.28
Decrease Losses during storage 18.10 16.20 65.70 - 1.02 98.98 - - 100.00 6.03 5.74 88.23
Improve the grading facilities 28.10 14.30 57.60 - - 100.00 20.93 27.90 51.17 16.34 14.07 69.59
Effective procurement by Govt. agencies 65.70 16.20 18.10 87.75 5.10 7.15 63.95 23.26 12.79 72.47 14.85 12.68
To improve extension activities
Increase the number of training programmes 66.20 16.70 17.10 45.92 42.86 11.22 46.51 31.40 22.09 52.88 30.32 16.80
Information regarding HYVs 49.50 31.00 19.50 46.94 40.82 12.24 40.70 39.53 19.77 45.71 37.12 17.17
Others 6.20 15.20 78.60 - - 100.00 - - 100.00 2.07 5.07 92.87
Training at Field level 0.50 - 99.50 - - 100.00 - - 100.00 0.17 - 99.83
Timely availability 0.50 - 99.50 - - 100.00 - - 100.00 0.17 - 99.83
Timely quality - 0.50 99.50 - - 100.00 - - 100.00 - 0.17 99.83
Proper supervision - 0.50 99.50 - - 100.00 - - 100.00 - 0.17 99.83

Crop insurance facility - 0.50 99.50 - - 100.00 - - 100.00 - 0.17 99.83

Farmer field - - 100.00 - - 100.00 - - 100.00 - - 100.00
Field visits by experts - - 100.00 44.83 1.02 54.15 12.79 29.07 58.14 19.21 10.03 70.76
Note: Ranks are in order of importance from 1 (most important), 2 (important), to 3 (least important.)
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Table 5.5 (d): Suggestions to promote urad as revealed by farmers, sample households     
                                                                                                                                                                           (% multiple response) 

Suggestions Western UP Overall

1 2 3 1 2 3
To increase yield
Increase the plant population 10.00 6.25 83.75 10.00 6.25 83.75

Use more fertilizer 17.50 22.50 60.00 17.50 22.50 60.00
Use more chemicals 18.75 23.75 57.50 18.75 23.75 57.50
Timely planting 37.50 25.00 37.50 37.50 25.00 37.50
Timely weeding 16.25 22.25 61.50 16.25 22.25 61.50
Provide irrigation at right time 10.00 6.25 83.75 10.00 6.25 83.75
To researchers
Develop short duration varieties 42.50 32.50 25.00 42.50 32.50 25.00

Develop drought tolerant varieties 28.75 35.00 36.25 28.75 35.00 36.25

Develop disease resistant varieties 28.75 32.50 38.75 28.75 32.50 38.75

To improve marketing
Increase the access to information on price 12.50 41.25 46.25 12.50 41.25 46.25

Improve the grading facilities 25.00 45.00 30.00 25.00 45.00 30.00

Effective procurement by Govt. agencies 62.50 13.75 23.75 62.50 13.75 23.75

To improve extension activities
Increase the number of training programmes 50.00 30.00 20.00 50.00 30.00 20.00

Information regarding HYVs 36.25 31.25 32.50 36.25 31.25 32.50

Field visits by experts 13.75 41.25 45.00 13.75 41.25 45.00

Note: Ranks are in order of importance from 1 (most important), 2 (important), to 3 (least important.)
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Table 5.5 (e): Suggestions to promote cotton  as revealed by farmers, sample households     
                             (% multiple response) 

Suggestions
Haryana Punjab Overall

1 2 3 1 2 3 1 2 3
To increase yield
Increase the plant population 7.10 14.30 78.60 - - 100.00 3.55 7.15 89.30
Use more fertilizer 4.80 8.60 86.60 - - 100.00 2.40 4.30 93.30
Use more chemicals 2.40 7.60 90.00 12.00 2.00 86.00 7.20 4.80 88.00
Timely planting 73.80 13.30 12.90 4.00 - 96.00 38.90 6.65 54.45
Timely weeding 48.60 22.40 29.00 - - 100.00 24.30 11.20 64.50
Provide irrigation at right time 51.90 11.90 36.20 4.00 4.00 92.00 27.95 7.95 64.10
Use of proper plant protection  measures 41.40 19.00 39.60 18.00 16.00 66.00 29.70 17.50 52.80
To researchers
Develop short duration varieties 29.00 26.20 44.80 43.00 32.00 25.00 36.00 29.10 34.90
Develop drought tolerant varieties 35.20 12.90 51.90 - 2.00 98.00 17.60 7.45 74.95
Develop disease resistant varieties 57.60 19.50 22.90 29.00 6.00 65.00 43.30 12.75 43.95
Develop excess moisture tolerant varieties 23.30 19.00 57.70 44.00 14.00 42.00 33.65 16.50 49.85
To improve marketing
Increase the access to information on price 37.10 32.90 30.00 52.00 24.56 23.44 44.55 28.73 26.72
Decrease Losses during storage 18.10 16.20 65.70 - - 100.00 9.05 8.10 82.85
Improve the grading facilities 28.10 14.30 57.60 -- - 100.00 14.05 7.15 78.80
Effective procurement by Govt. agencies 65.70 16.20 18.10 8.00 - 92.00 36.85 8.10 55.05
Others 6.20 11.90 81.90 - - 100.00 3.10 5.95 90.95
To improve extension activities
Increase the number of training programmes 66.20 16.70 17.10 28.00 6.00 66.00 47.10 11.35 41.55
Information regarding HYVs 49.50 31.00 19.50 14.00 22.00 64.00 31.75 26.50 41.75
Others 6.20 15.20 78.60 - - 100.00 3.10 7.60 89.30
Training at Field level 0.50 0.00 99.50 - - 100.00 0.25 - 99.75
Timely availability 0.50 0.00 99.50 - - 100.00 0.25 - 99.75
Timely quality - 0.50 99.50 - - 100.00 - 0.25 99.75
Proper supervision - 0.50 99.50 - - 100.00 - 0.25 99.75
Crop insurance facility - 0.50 99.50 - - 100.00 - 0.25 99.75
Farmer field - - 100.00 - - 100.00 - - 100.00
Field visits by experts - - 100.00 6.00 8.00 86.00 3.00 4.00 93.00
Note: Ranks are in order of importance from 1 (most important), 2 ( important), to 3 (least important.)
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Table 5.5 (f): Suggestions to promote guara  as revealed by farmers, sample households     
(% multiple response) 

Suggestions
Punjab Overall

1 2 3 1 2 3
To increase yield
Provide irrigation at right time 14.28 - 85.72 14.28 - 85.72
Use of proper plant protection  measures 4.76 7.14 88.10 4.76 7.14 88.10
To researchers

Develop fertilizer responsive varieties 44.90 14.28 40.82 44.90 14.28 40.82

Develop short duration varieties 18.95 - 81.05 18.95 - 81.05
Develop disease resistant varieties 47.14 11.90 40.96 47.14 11.90 40.96
Develop excess moisture tolerant varieties 29.52 20.63 49.85 29.52 20.63 49.85
To improve marketing
Increase the access to information on price 58.96 28.65 12.39 58.96 28.65 12.39
Effective procurement by Govt. agencies 16.67 - 83.33 16.67 - 83.33
To improve extension activities

Increase the number of training programmes 9.56 2.38 88.06 9.56 2.38 88.06

Information regarding HYVs 16.67 - 83.33 16.67 - 83.33

Field visits by experts 2.38 2.38 95.27 2.38 2.38 95.27

Note: Ranks are in order of importance from 1 (most important), 2 ( important), to 3 (least important.)
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Table 5.5 (g): Suggestions to promote  sugarcane   as revealed by farmers, sample households     
(% multiple response) 

Suggestions Punjab Overall
1 2 3 1 2 3

To increase yield

Timely planting 1.25 1.25 97.50 1.25 1.25 97.50
Provide irrigation at right time 18.75 5.00 76.25 18.75 5.00 76.25
Use of proper plant protection  measures 17.50 13.75 68.75 17.50 13.75 68.75

To researchers 
Develop fertilizer responsive varieties 33.49 - 66.51 33.49 - 66.51

Develop short duration varieties 48.52 26.25 25.23 48.52 26.25 25.23

Develop disease resistant varieties 26.25 - 73.75 26.25 - 73.75

Develop excess moisture tolerant varieties 3.75 5.00 91.25 3.75 5.00 91.25

To improve marketing 
Improvement in payment system 47.50 1.25 51.25 47.50 1.25 51.25
To  improve extension activities 
Increase the number of training programmes 28.75 5.00 66.25 28.75 5.00 66.25
Information regarding HYVs 22.50 6.25 71.25 22.50 6.25 71.25

Field visits by experts 5.00 7.50 87.50 5.00 7.50 87.50

Note: Ranks are in order of importance from 1 (most important), 2 ( important), to 3 (least important.)
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To conclude, more than 54 per cent of the basmati-paddy farmers in Punjab pointed

out the prevalence of insect pest and 45 per cent of Haryana farmers reported the attack of

diseases as the most prevalent problems during production of the crop. More than 29 per cent

of the basmati-paddy growers of the region were reported to be facing the shortage of labour

for performing various cultivation operations especially during transplantation and harvesting

of the crop, which is highly labour intensive. Lack of market intelligence and low price in the

market was reported as the major marketing problem confronted by growers of the study

area. The price in market abruptly changes with the arrivals in the market. Whenever there is

glut in the market, the prices comes down and farmers find it very difficult to dispose of the

produce at the remunerative prices in the market. The bajra growers revealed that marketing

problems were most important constraints in the cultivation of bajra on their farms during the

reference year. The weeds and environment were also important problems in the cultivation

of bajra as had been revealed by 40% and 45% of sample growers of bajra respectively.  For

maize, lack of market intelligence and low price in the market were reported as the major

problem confronted by maize growers of the study area. The price in the market for most of

the time remains lower as compared to MSP and as the prices comes down the farmers find it

very difficult to dispose of the produce at the remunerative prices in the market due to its

short  shelf  life.  More than 3 per cent of the maize growers also reported the problem of

destruction by the stray animals and monkeys when the crop is ready for the harvest. More

than 39 per cent of the maize growers were reported to be facing the shortage of labour for

performing various cultivation operations especially during harvesting of the crop, which is

highly labour intensive. The prevalence of weeds was the important problem faced by sample

growers during the cultivation of urad on their farms. Although, with the introduction of Bt

cotton, the attack of ball worm has decreased substantially but still the farmers felt that it

does  not  provide  effective  control  of  sucking pests  and tobacco caterpillar  and attack  of

insects/pests is most prevalent in the crop as revealed by about 72 per cent of the cotton

growers.  The crop requires huge human labour during the harvesting/picking season and

availability of labour at the peak season was also one of the problems confronted by more

than 41 per cent of the growers.  Lack of market intelligence and fluctuation of prices in the

market were reported as the major marketing problems confronted by cotton growers of the

study area. The guara is grown in south western districts of the Punjab state where about 26

per cent of the farmers confronted the problem of water logging on their farms. Amongst

other  problems,  attack  of  insects/pests  and  diseases  were  also  prevalent  in  the  crop  as

revealed by more than 16 per cent of the guara growers. Lack of market intelligence and low
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prices in the market were reported as the major marketing problems confronted by guara

growers of the study area. The attack of insects/pests was the most prominent problem faced

as revealed by more than 32 per cent of the sugarcane growers in Punjab. The crop requires

huge human labour during the harvesting season and availability of labour at the peak season

was also one of the problem confronted by more than 52 per cent of the growers  Delay in

payment by the sugarcane mills was also observed to be the problem felt by more than 65 per

cent of the growers. The farmers reported that their payments were not made even after six

months  of  sale  to  the  firm. The farmers  put  forward the  suggestions  to  promote  various

alternative crops to paddy. For basmati-paddy, application of the irrigation at the right time,

timely sowing and transplanting schedule, monitoring of the insect-pest population/damage

and use of recommended control measures and seed treatment to avoid seed borne diseases

were the secret of success. In order to promote bajra cultivation,  farmers of Haryana and

Western U.P. suggested timely sowing, weeding and providing irrigation at the right time as

important factors to increase bajra yield. Timely plantation, irrigation and weeding and use of

recommended plant protection measures were the most important suggestions forwarded by

maize  growers  in  the  study  area. In  Western  U.P.,  about  38  per  cent  farm  households

suggested timely sowing of urad crop followed by application of chemicals (18.75%) and

weeding  (16.25%)  as  most  important  factors  to  increase  yield.  As  cotton  crop  is  highly

sensitive  to  the incidence  of  insect,  pests  and diseases,  therefore the use of proper  plant

protection measures, timely sowing and irrigation is the key to success of the crop. Farmers

were suggesting for timely irrigation and use of proper protection measures to improve the

yield of guara in the study area. The sugarcane growers advocated for the timely irrigation

and planting, use the recommended chemical and cultural control measures and to plant seed

from a healthy  and absolutely  disease free  seed crop of  recommended  varieties  only.  To

improve  the  yield  of  the  kharif crops,  the  farmers  suggested  that  the  researcher  should

develop disease resistant, excess moisture/drought tolerant varieties of the crop. The farmers

also felt the need for effective procurement of produce by government agencies at MSP and

better  market  intelligence.  The  sugarcane  growers  in  Punjab  were  advocating  that  the

Government should work as regulatory in ensuring the timely payments of the produce by the

mill owners.  Most of the growers felt the need to improve the extension activities through

increase  in  number  of  training  camps  or  field  visits  by  the  experts  and  providing  the

information  particularly  regarding  the  high  yielding  recommended  varieties  of  the  crop

particularly for hitherto neglected guara crop.
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Chapter 6

Major  Findings  and  Policy  Implications  to  Promote  Various

Alternative Crops

India  has  made  tremendous  progress  in  agriculture  over  the  past  decades.  Technological

change with the introduction of short duration high yielding varieties of wheat and rice in the

sixties increased productivity of these crops manifold. The effective price policy coupled with

relatively better technology has resulted in the emergence of paddy in  kharif and wheat in

rabi as the most secured and profitable crops in several states (Bhatia, 2002). Consequently,

production of wheat and rice in India has increased from 23.8 and 42.2 million tonnes in

1970-71 to 95.8 and 106.3 million tonnes in 2013-14. This translates into a growth rate of

2.82 and 1.86 per cent per annum for wheat and rice during this period.  The output of wheat

and rice in the country has reached a saturation point, still farmers in agriculturally advanced

states like Punjab, Haryana and Western Uttar Pradesh still prefer to grow rice despite being

aware of problems created  by this  crop rotation in terms of deteriorating soil  health  and

depleting water table. The emerging scene of Punjab, Haryana and Western Uttar Pradesh

agriculture is not free from some serious concerns. Overtime, other states are becoming self

sufficient as they are also emerging as the potential contributor towards the production and

procurement of rice and wheat in India, resulting into the declining demand of these crops

grown in these states (Rao et al., 2006). In wake of the emerging scenario in country, the

Union government is advising these states to shift some area towards production of other

crops. The state cropping pattern of these states dominated by wheat-rice rotation is also

causing a serious damage to the natural resource base. Paddy in particular, a water-intensive

crop is blamed for water-table depletion in tube-well irrigated areas. Due to unregulated use

and  heavy  subsidies  on  power,  there  has  been  a  tendency  of  excess  withdrawal  of  this

precious resource. Decline in water level is observed mostly in northern, north western and

eastern  parts  of  the  country  including  the  states  of  Punjab,  Haryana  and  Western  Uttar

Pradesh. The monoculture of paddy - wheat has also resulted into increasing incidence of

nutrient deficiency in the soils, including micronutrients and insect-pest attacks on the crops

are also  posing  major  threats  to  productivity,  food grain  production  and sustainability  of

agriculture  in  the  long  run.   Diversification  of  cropping  pattern  especially  from  paddy

towards environment friendly crops with emphasis on quality output and promotion of agro-

processing industry is the need of hour. There is a need to examine biotic as well as a-biotic
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constraints  inhibiting  the  farmers  to  replace  such a  water  galloping  and environmentally

unsustainable crop. The present study is an attempt in this direction with specific objectives: 

i. To examine the production and procurement pattern of paddy in selected states of

India

ii. To work out the relative economics of paddy vis-à-vis competing/alternative crops

iii. To bring out the constraints in adoption of alternative crops

iv. To  suggest  policy  measures  to  overcome the  constraint  in  adoption  of  alternative

crops to paddy in the selected region of India

Methodology and Data:

                  The study was conducted in Punjab, Haryana and Uttar Pradesh (Western part)

states of India and co-ordinated by Agro Economic Research Centre,  Punjab Agricultural

University, Ludhiana. The important crops competing with paddy during kharif season viz.,

basmati-paddy, maize, cotton, guara, sugarcane, bajra and urad were selected for the in depth

analysis. Amongst different districts of the state, six districts with the highest area/production

of crops/highest diversification in the state (depending upon the coverage of the crops to be

selected)  were  taken  purposively.  Amongst  the  selected  districts,  one  block  was  selected

randomly from each district.  From each block, a cluster of 3 to 5 villages was randomly

chosen. Finally, a sample of 35 farmers was selected randomly from each selected cluster,

making a total sample of 210 farmers in each state.  The primary data were collected by the

respective  Agro  Economic  Research  Centres  through  personal  interview  method  for  the

reference year 2012-13. The data were suitably tabulated to draw logical interpretation.

Production status for major kharif crops 

An examination of area under important crops in kharif season in Haryana, Punjab and Uttar

Pradesh states of India shows that in the post green revolution era, these states have witnessed

a considerable change in its cropping pattern. Traditionally, these states were predominantly a

wheat growing area.  Rice stormed in the cropping pattern since mid 1970’s as a commercial

crop and made a major impact on the agriculture in these states. The area under paddy in

Haryana, Punjab and Uttar Pradesh which occupied only about 5, 6 and 13 per cent of gross

cropped area (GCA) during TE 1970-71 jumped to around 19, 36 and 23 per cent in TE 2011-

12 in these states, respectively.  The area under rice has increased by replacing crops like

kharif pulses,  maize,  jowar,  bajra  and  kharif oilseeds.  In  Haryana,  during  the  triennium

ending (TE) 1970-71, bajra was the dominant crop which occupied more than 18 per cent of

GCA. In ranking, paddy and jowar were next and each one was allotted more than 4 per cent

of GCA. Cotton and pulses received 4 per cent of GCA. In  nutshell, pattern of area allocation
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in kharif season during the TE 1970-71 in Haryana was found skewed towards bajra which

requires minimum irrigation. Recently, the acreage allocation under kharif crops in TE 2011-

12,  in  Haryana  indicates  significant  increase  in  acreage  under  paddy  and  cotton  which

occupied almost 19 and 8 per cent of GCA, respectively. Maize, a multipurpose crop became

almost negligible. However, bajra still occupied around 9 per cent of total  kharif area. It is

important to note that horticultural crops i.e., fruits and vegetables gained significantly but

latter was an important beneficiary by indicating around 6 per cent of GCA during TE 2011-

12 in Haryana. This trend could be due to increasing demand for high value crops arising out

of changes in consumption pattern of population. In Punjab, the area under rice has increased

8 folds during last four decades by replacing crops like cotton,  kharif pulses, maize, jowar,

bajra and  kharif oilseeds. Similarly, the production of rice during this period increased by

about twelve times from 0.56 million tonnes to 10.9 million tonnes i.e at CAGR of 6.07 per

cent per annum.  The area under rice which occupied only 6.43 per cent of gross cropped area

during TE 1970-71 jumped to around 35.73 per cent in TE 2011-12. The state has extreme

specialization  of  paddy-wheat  cropping  system  which  may  be  attributed  to  effective

implementation of agricultural price policy with minimum support price (MSP) and relative

profitability of these crops as compared to other crops. Cotton is ranked third in the cropping

pattern of the state. The area under this crop in TE 1970-71 was about 5 per cent of gross

cropped area and its share in GCA went down to 5.97 per cent in TE 2000-01. With the

introduction of Bt varieties, area under cotton again rose to 6.54 per cent in 2011-12. The

proportionate area under maize kept on declining since TE 1970-71 from 9.77 per cent to

1.69 per cent in TE 2011-12. The area under sugarcane decreased by 0.28 per cent per annum.

On the other hand, the production of  kharif pulses and oilseeds went down drastically over

this period. The reason of decline of production of these crops was the drastic decline of area

under these crops due to encroachment by paddy and wheat. On the other hand, the area

under kharif oilseeds have shown the continuous decrease since the TE 1970-71 and the area

has declined from 3.63 per cent to meager 0.1 per cent of GCA in the TE 2011-12.  It can be

concluded that imbalance in favour of two main cereals viz. rice and wheat in the cropping

pattern has further sharpened despite all efforts of diversification in the state agriculture. In

Uttar Pradesh, area under paddy was 3059. 70 thousand hectares in TE 1970-71 which has

increased to 5797.30 thousand hectares in TE 2012-13, showing 189.47% increase over the

period. The production of paddy has been continuously increasing from TE 1970-71 to TE

2012-13 in U.P. The production of paddy was 2362.32 thousand metric tonnes in TE 1970-71

which  has  gone  up  to  13418.24  thousand  metric  tonnes  in  TE  2012-13  showing  568%
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increase over the period. The yield of paddy in U.P. was 7.67 qtl per ha. in TE 1970-71 which

has increased to 23.12 qtl per ha. in TE 2012-13 thereby showing 301% increase over the

period. It shows that area, production and yield of paddy have positive rate of growth during

the study periods. The area and production of maize have maintained the decreasing trends

during corresponding periods. The area under maize was 1454.78 thousand  hectares in TE

1970-71 which has decreased to 720.44 thousand hectares in TE 2012-13, thereby showing

150.48% decrease over the period. It shows that area under maize was shifting to other kharif

crops in  U.P. despite its  better  yield per ha.  The area under  bajra  was 1064.90 thousand

hectares in TE 1970-71 which has decreased to 907.93 thousand hectares in TE 2012-13,

showing 114.74% decrease over the period.  Urad is most important  kharif pulse in Uttar

Pradesh. The area, production and yield of urad have also maintained increasing trends over a

period of 42 years. The area under urad was 51.96 thousand hectares in TE 1970-71 which

has gone up to 508.65 thousand hectares in TE 2012-13 showing 878.93% increase over the

period, while yield rate of urad varied from1.49 qtls per ha in TE 1985-86 to 6.69 qtl per ha.

in TE 2012-13. As far as other  kharif crops are concerned, area,  production and yield of

sugarcane  and pulses  have significantly  increased  in  U.P.  in  the study period.  It  may be

concluded with this impression that among kharif crops of U.P. the maximum decline in area

under maize was witnessed during the study periods. The area, production and yield of most

of other important kharif crops of U.P. have maintained rising trends in U.P. during the study

periods. 

In Haryana, rice millers followed by FCI and Hafed procured more than 90 per cent of total

quantity in 1991-92. The scenario changed in 2011-12, when the state government and Hafed

procured more than two third of total quantity.  In the initial years, in Punjab, traders were

found to procure large volumes of paddy but their  share in total  procurement in the state

declined  over  the  years,  from  53  per  cent  in  1981-82  to  4  per  cent  in  2011-12.  Food

Corporation of India (FCI) had also a large share in total quantity procured but the volume of

procurement varied from year to year and came at the lowest ebb in 2011-12 (around 2 per

cent of the total paddy procured in the state). In case of wheat, the quantity procured by State

Government has declined from 36 per cent in 1981-82 to 16 per cent in 2011-12. The Food

Corporation of India (FCI) procured as high as 31 per cent in 1991-92. In U.P., more than

90% of the total procured quantity of paddy was purchased by State Government and U.P.

Cooperative Federation during 1980-81, 1990-91 and 2000-01. Out of total procured quantity

of  paddy  during  2010-11,  the  share  of  Development  Corporation/  others  was  12.95%
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followed by 11.17% of U.P. State Agro-Industrial Corporation. The role of Food Corporation

of India was very negligible in procuring of paddy from U.P. during the stated periods. 

Socio economic characteristics of sample households

        Majority of the sample households had young head with age above 31-50 years except

in Western U.P., where about 61 per cent of sample households had head of more than 50

years. More than 79 per cent sample households were literate in the selected states. Illiteracy

was found to be significantly higher among the Punjab farmers i.e. about 21 per cent. The

family  size  was  found  to  vary  between  6  for  Punjab  farmers  to  9.21  for  Western  U.P.

households.  Agriculture  was  found  to  be  the  main  occupation  of  head  of  the  family  as

revealed by more than 96 per cent of the heads of the family. The average land holding was

the highest for Punjab farmers (7.97 hect.)  and the least  for Western U.P.  farmers (3.04

hect.). The average asset value per farm was the highest for Haryana farmers (4.03 lakh) and

the least for Western U.P.  farmers (1.49 lakh). Paddy and wheat were the major kharif and

rabi crops in all the selected states of India. In Haryana, cotton followed by fodder and maize

was  observed  as  the  important  crops  in  terms  of  NAS devoted  in  kharif season  by  the

sampled households. Bajra and sugarcane were grown on 4.86 and 4.07 per cent of NAS

respectively. In Punjab, paddy and wheat were grown over about 47 and 79 per cent area

respectively.  Sugarcane,  basmati-paddy, maize,  cotton and guara were the other important

crops grown during the kharif season.  In Western U.P., wheat, paddy, bajra, vegetables, urad,

mustard and maize were important crops on the sample farms which accounted for 56.64%,

41.02%, 17.44%, 12.42%, 11.24%, 10.69% and 10.67% to net cropped area respectively. The

Haryana farmers opted for bajra, maize and cotton as potential alternative crops. The Punjab

farmers revealed that basmati-paddy, sugarcane, maize, cotton, groundnut and guara were the

potential alternative crops to paddy during kharif season. In Western U.P., bajra, maize and

urad crops were main alternative crops to paddy. For paddy, the per farm production was the

highest in case of Punjab farmers (255.1 qtl) and the lowest for Haryana farmers (18.01 qtl).

The per cent of quantity sold was also the highest in case of Punjab farmers (99.88 per cent)

and the lowest for Western U.P. farmers (87.44 per cent). In basmati-paddy, the per farm

production was the highest in case of Haryana farmers (101.11 qtl) and the lowest (56.97 qtl)

for  Western  U.P.  farmers.  Also,  the  per  cent  of  quantity  sold was the highest  in  case  of

Haryana farmers (97.45 per cent) and the least for Western U.P. farmers (91.82 per cent). For

bajra,  the per farm production was higher in case of Western U.P. farmers (17.42 qtl)  as

compared to 5.22 qtl for Haryana farmers. The per cent of quantity sold was lower in case of

Haryana farmers (83.33 per cent) as compared to Western U.P. farmers (87.72 per cent). For
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maize, the per farm production was the highest in case of Punjab farmers (66.86 qtl) and the

lowest (8.67 qtl) for Haryana farmers. Also, the per cent of quantity sold was the highest in

case of Punjab farmers (96.41 per cent) and the least for Western U.P. farmers (88.21 per

cent). In Western U.P., out of total per farm production of urad of 4.02 qtls, 89.30% was sold

and rest of 10.70% was retained by the sample farmers. For cotton, the per farm production

was  higher  in  case  of  Punjab  farmers  (46.85 qtl)  as  compared  to  22.34 qtl  for  Haryana

farmers.  The  whole  quantity  of  cotton  and  guara  produced  in  Punjab  was  found  to  be

disposed of by the sample farmers as nothing was kept for home consumption, seed for next

year and for feed purposes. The whole quantity of guara was sold through the local/private

traders in the market. Unlike the fine varieties of paddy, there is no provision of procurement

by the government agency in case of basmati-paddy, maize, cotton, bajra, urad and guara and

whole the quantity of the produce was sold through the local/private traders. Even for paddy

in Western U.P., whole the quantity of paddy was sold through the local/private traders. In

sugarcane, net quantity sold was 88.92 per cent of the total production on the sample farms in

Punjab. The whole quantity of sugarcane was sold to the processor/miller in the nearby area. 

Economics of production of paddy vis-à-vis competing crops  

           The total variable cost on per hectare basis for paddy crop was found to vary between

Rs 27465 for Punjab to Rs 38132 for the Haryana state, which was due to the highest cost of

machine labour in Haryana. It shows that various farm operations for paddy in Haryana are

highly mechanized as compared to other states. Further, the total variable cost on per hectare

basis for basmati-paddy crop was found to vary between Rs 26704 for Punjab to Rs 38912 for

Western U.P., which was due to the per hectare highest cost incurred on human labour, seed

and fertilizer for  basmati-paddy crop in  Western U.P. The total variable cost on per hectare

basis for bajra was found to be higher (Rs 17088) for Western U.P.  as compared to Rs 11039

for the Haryana state due to the higher cost of human and machine labour. For maize, the

total variable cost on per hectare basis for maize crop was found to vary between Rs 20829

for  Western  U.P.to  Rs 32179 for  the Punjab  state  as  the  Punjab farmers  incurred  almost

double expenses on the use of human labour per hectare as compared to the other states. In

Western U.P., the average cost of cultivation of urad was estimated at Rs 15,437 per ha. and

the per ha. net income of urad was estimated at Rs 27,117 against Rs 76,254 per ha. net

income of paddy and the per ha. yield of urad was worked out to be 12.04 qtls.  The total

variable cost on per hectare basis for cotton crop was found to marginally higher (Rs 38999)

for Haryana as compared to Rs 36523 for the Punjab state due to the higher cost of human
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and machine labour in Haryana state. The total variable cost on per hectare basis for guara

crop in Punjab was found to be Rs 9943. 

               During the kharif season, paddy is the most important crop of these states. The

results showed that the returns over variable cost  (ROVC) fetched from paddy on per hectare

basis were the highest for Punjab (Rs. 60113) and the lowest for Western U.P. (Rs. 19138) as

the productivity of paddy was the highest  (68.42q/ha) in Punjab. Further, the returns over

variable cost fetched from basmati-paddy on per hectare basis were found to vary between

Rs. 122276 for Punjab to Rs. 76714 for  Western U.P., which was mainly due the highest

average price of basmati-paddy (Rs.  3673/q)  fetched in Punjab during the reference year

under the study, although the productivity  for the crop was the lowest in the state.   The

production scenario of basmati-paddy in these states has significantly improved in the recent

years due to the adoption of Pusa 1509 and Pusa 1121 varieties, which have become popular

in the state due to their better yield. The total variable cost on per hectare basis for bajra was

found to be higher (Rs 17088) for Western U.P.  as compared to Rs 11039 for the Haryana

state. Similarly, ROVC was also higher for Western U.P.   For maize, the returns over variable

cost fetched from maize on per hectare basis were the highest for Western U.P.  (Rs. 22803)

and the lowest for Haryana (Rs. 11950) due the highest average price of maize (Rs. 1345/q)

fetched in  Western U.P.   during the reference year under the study.  In Western U.P., the

average cost of cultivation of urad was estimated at Rs 15,437 per ha. and the per ha. net

income of urad was estimated at Rs 27,317 and the per ha. yield of urad was worked out to be

12.04 qtls. The returns over variable cost on per hectare basis for cotton crop was found to be

higher (Rs 64052) for Haryana as compared to Rs 50407 for the Punjab state, which was due

the highest average price of cotton (Rs. 4955/q) fetched in Haryana. The guara growers got

handsome returns over variable cost (Rs. 57075/q) in Punjab due to remunerative prices in

the market. In the long run the yield of the crop would have to be increased to make guara

crop remunerative. 

 Constraint Analysis for Various Alternative Crops

                More than 54 per cent of the basmati-paddy farmers in Punjab pointed out the

prevalence of insect pest and 45 per cent of Haryana farmers reported the attack of diseases

as the most prevalent problems during production of the crop. More than 29 per cent of the

basmati-paddy growers of the region were reported to be facing the shortage of labour for

performing various cultivation operations especially during transplantation and harvesting of

the crop, which is highly labour intensive. Lack of market intelligence and low price in the

market was reported as the major marketing problem confronted by growers of the study
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area. The price in market abruptly changes with the arrivals in the market. Whenever there is

glut in the market, the prices comes down and farmers find it very difficult to dispose of the

produce at the remunerative prices in the market. The bajra growers revealed that marketing

problems were most important constraints in the cultivation of bajra on their farms during the

reference year. The weeds and environment were also important problems in the cultivation

of bajra as had been revealed by 40% and 45% of sample growers of bajra, respectively.  For

maize, lack of market intelligence and low price in the market were reported as the major

problem confronted by maize growers of the study area. The price in the market for most of

the time remains lower as compared to MSP and as the prices comes down the farmers find it

very difficult to dispose of the produce at the remunerative prices in the market due to its

short  shelf  life.  More than 3 per cent of the maize growers also reported the problem of

destruction by the stray animals and monkeys when the crop is ready for the harvest. More

than 39 per cent of the maize growers were reported to be facing the shortage of labour for

performing various cultivation operations especially during harvesting of the crop, which is

highly labour intensive. The prevalence of weeds was the important problem faced by sample

growers during the cultivation of urad on their farms. Although, with the introduction of Bt

cotton, the attack of ball worm has decreased substantially but still the farmers felt that it

does  not  provide  effective  control  of  sucking pests  and tobacco caterpillar  and attack  of

insects/pests is most prevalent in the crop as revealed by about 72 per cent of the cotton

growers.  The crop requires huge human labour during the harvesting/picking season and

availability of labour at the peak season was also one of the problems confronted by more

than 41 per cent of the growers.  Lack of market intelligence and fluctuation of prices in the

market were reported as the major marketing problems confronted by cotton growers of the

study area. The guara is grown in south western districts of the Punjab state where about 26

per cent of the farmers confronted the problem of water logging on their farms. Amongst

other  problems,  attack  of  insects/pests  and  diseases  were  also  prevalent  in  the  crop  as

revealed by more than 16 per cent of the guara growers. Lack of market intelligence and low

prices in the market were reported as the major marketing problems confronted by guara

growers of the study area. The attack of insects/pests was the most prominent problem faced

as revealed by more than 32 per cent of the sugarcane growers in Punjab. The crop requires

huge human labour during the harvesting season and availability of labour at the peak season

was also one of the problems confronted by more than 52 per cent of the growers. Delay in

payment by the sugarcane mills was also observed to be the problem felt by more than 65 per
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cent of the growers. The farmers reported that their payments were not made even after six

months of sale to the firm.

             The farmers put forward the suggestions to promote various alternative crops to

paddy. For basmati-paddy, application of the irrigation at the right time, timely sowing and

transplanting  schedule,  monitoring  of  the  insect-pest  population/damage  and  use  of

recommended control measures and seed treatment to avoid seed borne diseases were the

secret of success. In order to promote bajra cultivation, farmers of Haryana and Western U.P.

suggested timely  sowing, weeding and providing irrigation at  the right  time as important

factors  to  increase  bajra  yield.  Timely  plantation,  irrigation  and  weeding and  use  of

recommended plant protection measures were the most important suggestions forwarded by

maize  growers  in  the  study  area. In  Western  U.P.,  about  38  per  cent  farm  households

suggested timely sowing of urad crop followed by application of chemicals (18.75%) and

weeding  (16.25%)  as  most  important  factors  to  increase  yield.  As  cotton  crop  is  highly

sensitive to insect, pests and diseases, therefore, the use of proper plant protection measures,

timely sowing and irrigation is the key to success of the crop.  Farmers were suggesting for

timely irrigation and use of proper protection measures to improve the yield of guara in the

study area. The sugarcane growers advocated for the timely irrigation and planting use the

recommended chemical and cultural control measures and to plant seed from a healthy and

absolutely disease free seed crop of recommended varieties only. To improve the yield of the

kharif crops,  the  farmers  suggested  that  the  researcher  should  develop  disease  resistant,

excess moisture/drought  tolerant  varieties  of  the crop.  The farmers  also felt  the need for

effective  procurement  of  produce  by  government  agencies  at  MSP  and  better  market

intelligence.  The sugarcane growers in Punjab were advocating that the Government should

work as regulatory in ensuring the timely availability of the payments of the produce by the

mill owners.  Most of the growers felt the need to improve the extension activities through

increase  in  number  of  training  camps  or  field  visits  by  the  experts  and  providing  the

information  particularly  regarding  the  high  yielding  recommended  varieties  of  the  crop

particularly for hitherto neglected guara crop.

Conclusion and Policy implications

Crop diversification away from paddy towards alternative crops in the  kharif season in the

selected states requires a favourable price regime, technology for raising the existing levels of

productivity, financial support, rural infrastructure and above all, multi-pronged government

support.  The results showed that the returns over variable cost fetched from basmati-paddy

were the highest on per hectare basis even more than the fine varieties of paddy, which was
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mainly due the higher average price of basmati-paddy fetched during the reference year under

the study.  Otherwise, the last year average price received by the farmers was almost 60 per

cent.  Therefore,  ensuring  profitability  of  alternative  crops  on  sustainable  basis  through

suitable policy reforms appears to be a pre-requisite for successful crop diversification in the

region.  In  order  to  reduce  area  under  paddy,  there  is  an  urgent  need  to  ensure  parallel

facilities for alternative crops including research and development to augment yield levels

and its effective dissemination at the grass root level. The degree of production and price

risks in alternative crops is higher than paddy. Climate change is further aggravating the yield

risk. The first risk can be reduced by development of suitable technology and second, by

favourable price policy, credit and insurance facilities, investment in creating nearby markets

and rural infrastructure. This is possible through wholehearted support of the government and

participation  of  the  private  sector.  In  Punjab,  the  adaptation  to  the  soil/climate  type  and

attractive  price  of  the  basmati-paddy,  cotton  and  guara  has  been  the  major  reasons  for

attraction of the farmers to the crop. The prevalence of insect pest and diseases and shortage

of  labour  for  performing  various  operations  were  the  most  prevalent  problems  during

production of the various  kharif season crops. Low/fluctuation of prices in the market and

lack of market  intelligence  were reported as the major  marketing  problem confronted by

growers of kharif crops in the study area.  Delay in payment by the sugarcane mills and the

problem of crop damage by the stray animals and monkeys as revealed by the maize growers

were also the important problems. Cotton and guara crops growers in south western districts

of Punjab confronted the problem of water logging on their farms. The attack of insects/pests

was found to be more prevalent in the kharif crops as compared to diseases and weeds. The

productivity  of  cotton  and  guara  crops  was  found  to  be  affected  due  to  water  logging

problems in some areas. The farmers felt the need for effective procurement of produce by

government agencies at MSP and better market intelligence so that the farmers may get the

remunerative  prices  for  their  produce.  The  sugarcane  growers  were  advocating  that  the

Government should work as regulatory in ensuring the timely availability of the payments of

the produce by the mill owners. To improve the yield of these alternative crops, the researcher

should develop disease resistant, excess moisture tolerant varieties for guara and cotton and

drought tolerant varieties for sugarcane. On the production front, application of the irrigation

at the right time, timely sowing and transplanting schedule,  monitoring of the insect-pest

population/damage and use of recommended control measures and seed treatment to avoid

seed borne diseases were the secret of success for these alternative crops. Most of the growers

felt the need to improve the extension activities through increase in number of training camps
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or field visits by the experts and providing the information particularly regarding the high

yielding recommended varieties of the crop particularly hitherto neglected guara crop.

In Western U.P.,  in order to popularize the basmati-paddy, maize,  bajra, urad in cropping

pattern in place of paddy crop, there is  a need to  increase the production and marketing

efficiency of its competing crops to provide the best scientific techniques to the farmers. The

coarse cereals, pulses and oilseeds can not be grown in low lying areas and flooded fields.

Therefore, drainage net works should be expanded in low lying and flooded areas to enable

the farmers to grow the maize and bajra in place of paddy during kharif season. The average

yield of paddy is much higher than its competing crops. Therefore, the high yielding variety

seeds of maize, bajra and urd should be available at reasonable prices and well before sowing

times. The Seed Replacing Rates (SRR) of maize, bajra and urd is much less as compared to

SRR of paddy. Therefore,  an effort  should made by research scientists  to make available

certified  seeds of  maize,  bajra,  urd at  par with certified  seeds  of paddy.  The researchers

should take  sincere efforts  to  evolve  short  duration drought  tolerant  and excess  moisture

tolerant varieties of alternative crops at par with evolved varieties of paddy. There is a need to

improve the efficiency of government procurement agencies to purchase maximum quantities

of produce of competing crops at minimum support price from the farmers.
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Appendix I: Peer Reviewer’s comments on the draft report “Possibilities and 
Constraints in Adoption of Alternative Crops to Paddy in Green Revolution Belt of 
North India” submitted by AERC, Ludhiana.

1. Title of the draft report examined: 

 Possibilities and Constraints in Adoption of Alternative Crops to Paddy in Green 
Revolution Belt of North India 

2.Date of receipt of the draft report: Sept. 23, 2015

3.Date of dispatch of the comments: Nov. 10, 2015

4.Comments: 

The consolidated report submitted by AERC, Ludhiana for comments/peer review is a good

sum up of the results drawn from primary data and related secondary data in the selected

three states i.e. Punjab, Haryana and Uttar Pradesh. The following comments are offered to

enrich the report:

1. Page-17 presents study design and methodology. Before discussing these points, you

have provided organization of the study it should come at the end before concluding

the chapter.

2. You have presented procurement pattern of paddy in Punjab and Uttar Pradesh (page

60 to 63). However, you missed results about Haryana. Please incorporate results of

Haryana along with Punjab and Uttar Pradesh.

3. A regression  model  was  formulated  and  executed  for  included  crops  in  order  to

examine the resource use efficiency. This exercises is useful for policy and therefore,

results of the regression model must be incorporated in the consolidated reports.

4. Report needs careful editing. There are sentences like data shows (page 64) and other

minor  errors.  These  should  be  corrected.  The  language  of  the  titles  of  the  tables

requires a relook.

The  report  is  recommended  for  final  submission  after  incorporating  the  above

comments.

                                                                                                                            

                                                                                                                               -Sd-

Dr Usha Tuteja
Acting Director

Agricultural Economics Research Centre
University of Delhi, DELHI
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Appendix II: Action Taken Report on the Comments on the draft report 

“Possibilities and Constraints in Adoption of Alternative Crops to Paddy in 

Green Revolution Belt of North India”

All the comments were taken into consideration while finalizing the report.  These

comments  have  been  incorporated,  wherever  necessary,  in  the  relevant

chapters/places. 

As  observed,  of  course,  regression  analysis  is  important  for  policy  formulation.

Keeping  in  view  the  large  variability/scattered  input  use  pattern  across  the

states/crops, the regression analysis could not be compiled, though the same has been

detailed in the respective state reports. 

                                                                                                                   

D.K. Grover                                                                                   
                                                                                             Director 

                                                                           Agro Economic Research Centre
                                                                            PAU, Ludhiana. 
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