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PREFACE 

The dominance of wheat-rice rotation in Punjab is 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. 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. The Punjab Government realized the problems of the rice and wheat 

monoculture, as early as in early eighties, and this prompted the state government to 

appoint various committees for suggesting several initiatives for diversification of 

agriculture in the state, but has found little success in the state. 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 Punjab state. 
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                                                                                                                                  Authors



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 Punjab 

state. In the present study, the important crops competing with paddy during kharif season viz., basmati-paddy, maize, cotton, 

guara and sugarcane were selected for the indepth analysis spreading over six districts with a total sample of 210 farmers.  

The primary data collection was done by the personal interview method for the reference year 2012-13.  The results of the 

study showed that area under paddy increased ten folds during last five decades by replacing crops like cotton, kharif pulses, 

maize, jowar, bajra and kharif oilseeds. The average operational holding size of sample households was 7.97 hectares. The 

average sample household was found to possess assets worth about Rs. 3 lakh and the asset value was found to increase with 

the increasing farm size. The average sample household was found to possess 0.79 tractors and less than one electric motor 

(0.80). Paddy and wheat were the major kharif and rabi crops in the study area grown on 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 occupying about 15, 15, 8, 7 and 4 per cent of the net cropped area during the kharif season. The farmers revealed that 

basmati-paddy, sugarcane, maize, cotton, groundnut and guara were the potential alternative crops to paddy during the kharif 

season.  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. 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. As 

there is assured marketing of paddy in the state, the government agencies were purchasing the paddy at minimum support 

price (MSP) from the farmers in the state. Unlike the fine varieties of paddy, there is no provision of procurement by the 

government agency in case of other competing crops. The labour requirement for cotton was more than other competing 

crops during kharif season as more labour was required for harvesting of crop which is done manually. Being highly water 

intensive crop, paddy required the maximum hours (about 155 hours) for the irrigation at different stages of paddy production 

while the guara crop required less than 5 per cent as required for paddy cultivation. The results showed that the returns over 

variable cost fetched from Basmati-paddy were the highest on per hectare basis (Rs. 122276) even more than the fine 

varieties of paddy (Rs. 60113), which was mainly due the higher average price of basmati-paddy (Rs. 3673/q) fetched during 

the reference year under the study.  Otherwise, the last year average price received by the farmers was about Rs. 2800/q. The 

production scenario of basmati-paddy in the state has significantly improved in the recent years due to the adoption of Pusa 

1509 and Pusa 1121 varieties in the state, which have become popular in the state due to their better yield. It was followed by 

guara, cotton and maize as the returns over variable cost on per hectare basis for these crops were Rs. 57075, Rs. 50407 and 

Rs. 13602 respectively. The returns over variable cost on per hectare basis were the least for maize crop as the average price 

realized by the farmers was only Rs. 860/q, which was only about 70 per cent as compared to the MSP announced by the 

government (Rs. 1310/q). The returns over variable cost for maize could be increased through the government procurement at 

MSP. The MSP coupled with effective procurement can go a long way in making maize cultivation remunerative in the state. 

The guara growers got handsome returns over variable cost 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. Cotton crop requires specific agro-climatic 

conditions, which are prevalent only in the South western region of the state. In terms of benefit cost analysis, the ratio was 

the highest for guara (6.73), which may be due to the lowest variable cost which has to be incurred during production of the 

crop. Human labour was found be significant variable affecting the productivity of cotton and sugarcane crops, while the 

coefficient of machine labour was observed to be negative and significant in Basmati-paddy. The regression coefficient for 

expenditure on plant protection measures was positive and significant for paddy showing that the variable play an important 

role in paddy production. The regression analysis for guara crop showed that none of the independent variable was found to 

be significantly affecting the yield. As the crop is neglected in terms of the research and extension initiatives, therefore the 

high yielding varieties responsive to the input use were not available. The value of R2 varied between 0.74 to 0.11 which was 

the highest for cotton and the lowest for guara. 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 destruction by the stray animals and monkeys by the  maize growers were also reported. Cotton and guara 

crops growers in south western districts of the state 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 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. 
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Chapter 1 

 

Introduction 

 

1.1    Background 

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 HYV 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 GCA in the state. The area under 

paddy in Punjab increased from meager 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 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. The review of 

initiatives taken by the government for diversification of its farm sector has been 

explained in the following paragraphs: 

1.1.1 Johl Committee on Diversification, 1986                    

It was the compulsion of the acute food shortage in the country in the sixties that 

several policies were framed at the Central and State levels to give a boost to food grains 

production and Punjab contributed significantly to these efforts. Due to the effective 

support price policy and better technology for rice and wheat, the area under these two 

crops increased tremendously at the cost of decrease in area under other crops. This has 

created the problem of overflowing of food grains in the country but also has generated 
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many other problems like depletion of underground water, soil degradation, ecological 

problems etc. Problems arising from the limited diversification of cropping activities 

were realized as early as in 1985, which prompted the state government to appoint a 

committee for suggesting remedial measures. Popularly known as the Johl Committee, it 

recommended shifting 20 per cent of the area under the paddy-wheat system to such 

crops as maize, oilseeds, sugarcane, fruits, vegetables and forests (Table 1.1). It also 

suggested introduction of dairy enterprises on a large scale, for which the area under 

fodder crops had to be doubled, from 0.7 million to 1.4 million hectares  

Table 1.1:  Area of different crops based on recommendations made by Johl 

Committee (1986) and actual observed Area (Million Ha) in 1999-2000 

Crops 

Actual 

area 
Proposed area Actual area 

(1999-2000) 

The trend 

1985-86 1990-91 2000-01 Suggested Actual 

Wheat 3.15 2.90 2.40 3.39 - + 

Paddy 1.70 1.52 1.25 2.60 - + 

Maize 0.26 0.30 0.40 0.16 + - 

Pulses 0.20 0.29 0.38 0.11 + - 

Other food grains 0.16 0.19 0.20 0.04 + - 

Total food grains 5.47 5.20 4.63 6.30 - + 

Rapeseed & 

Mustard 
0.15 0.23 0.30 0.06 + - 

Other Oilseeds 0.06 0.09 0.18 0.10 + + 

Total Oilseeds 0.21 0.32 0.48 0.16 + - 

Sugarcane 0.10 0.13 0.20 0.11 + .. 

Cotton (American) 0.47 0.55 0.68 0.48 + .. 

Cotton (Desi) 0.09 0.10 0.12 0.09 + .. 

Vegetables 

including Onions 
0.04 0.05 0.20 0.14 + + 

Fruits 0.04 0.08 0.13 0.07 ++ + 

Fodders 0.72 0.90 1.41 0.61 ++ - 

Forests 0.28 0.40 0.56 0.28 + .. 

Total Cropped 

area 
7.17 7.40 8.20 7.85 + + 

Note: + Increase  - Decrease  Stagnant (no trend) ++ Increase to double or even more 

Source:  M S Bajwa, „Strategies for Agricultural Research and Development‟ quoted in Future of Agriculture in 

Punjab, Published by CRRID, 2002. 

 

by the year 2000. Despite these recommendations, the area under rice and wheat 

increased steadily, mainly due to assured remunerative prices offered coupled with 

effective procurement for these crops in the state. Clearly, the committee‟s 
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recommendations received scant consideration from government as well as from the 

farming community. 

1.1.2. Johl Committee on Diversification, 2002 

The predominance of paddy-wheat monoculture further aggravated the problems 

since nineties, which were foreseen well in advance by the Johl committee. Then, the 

Punjab Government had to set up a Chief Minister‟s Advisory Committee on „Agriculture 

Policy and Restructuring‟, headed by Dr S.S. Johl to submit its report on diversification 

of Punjab agriculture in the present day context. The committee finally submitted the 

report „Agricultural Production Pattern Adjustment Programme in Punjab for 

Productivity and Growth‟ to Union Government of India in October, 2002. The salient 

recommendations made by the committee to take the agriculture sector of the state out of 

the quagmire of stagnation and poverty and put it on a sustainable growth path have been 

presented in the following paragraphs.  

The State should aim at replacing at least one million hectares of land from under 

rice-wheat rotation with other crops, which consume lesser water, are compatible 

ecologically and are in demand in the country. This target can be achieved at a cost of Rs. 

1280 crore by providing compensation to the farmers for not growing rice and wheat and 

shifting the area to other crops under a „Crop Adjustment Programme‟, which is 

consistent with WTO provisions also. This programme should be managed by the state 

Department of Agriculture through the village Panchayats. Department of Agriculture 

will exercise intensive supervision and the participating farmers will have to sign bonds 

not to grow these crops on agreed land area under their ownership. The participating 

farmers will have to sign for whole of their land and they will be paid for not more than 

70 percent of their area owned for shifting rice crop and not more than 80 per cent of 

their area for  shifting wheat. The farmers can be paid either the total amount for one year 

before the sowing starts as soon as the scheme comes into operation, or in two 

instalments, half of it before rabi sowing and half before kharif planting after due 

scrutiny. It will be preferred if the village as a whole opts for this scheme. Otherwise, 

individual farmers should be eligible. The participating farmer will be paid at the rate of 

Rs 12500 per hectare (Rs.5000 per acre) per annum. The village Panchayats will get Rs 

250 per hectare (Rs 100 per acre) as their implementation costs (total cost Rs 25 crore) 
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and Department of Agriculture will get Rs 5 crore as their administrative cost. The 

compensation to the farmers will cost Rs 1250 crore only. This programme will be 

financed by the Central Government and the State Government will implement it. By 

providing Rs 1280 (1250+25+5) crore to the state government, the central government 

will save Rs 3720 crore (i.e. cost of Rs 5000 crore as handling charges minus payment of 

Rs 1280 crores as compensation to the farmers) under this programme.  

The private trade and industry should be encouraged by Government of India 

committing to allow uninterrupted exports of food grains for specified quantities of wheat 

and rice separately for at least 10 years on the condition that grain handlers will purchase 

the grains at the farm-gate or in the primary markets from farmers at prices not below the 

minimum support prices announced by the government. Allowing the exporters similar 

costs as are being currently incurred by the FCI on handling and storage of these grains 

for six months, and reimburse to the exporters the difference between the purchase price 

(minimum support price) and the minimum export price (MEP) mutually agreed upon 

between the government and exporters form time to time.  

In order that shift from rice-wheat rotation becomes economically sustainable, 

normally the alternative crops must yield income higher than that promised by rice-wheat 

rotation. Also, the alternatives must not suffer from higher production uncertainties and 

price/market risks. Unfortunately, there are not many crop alternatives that meet these 

criteria. It is, therefore essential that some income support programmes must be put in 

place to encourage the cultivation of alternative crops as be recommended under the 

„Crop Adjustment Programme‟. If this income support programme or Crop Adjustment 

Programme is put in place, the crops like maize, pulses and oilseeds will yield matching 

income for the farmers and it will become economical for them to shift to the cultivation 

of these crops. Introduction of Bt gene into the recommended varieties of cotton in the 

state should be a priority research area at the PAU. Since India is short of oilseeds and 

pulses, the emphasis of research and extension education must shift from wheat and rice 

to these crops. Wheat and rice are the two crops in respect of which the minimum support 

price and procurement system has worked quite effectively.  All efforts made so far to 

introduce alternatives to these crops have failed on the market front. It is, therefore, 
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essential that market clearance through minimum support price and procurement system 

must be assured for alternative crops especially the oilseed and pulse crops.  

1.1.3. Contract Farming Scheme, 2002-03 

The Government of Punjab, simultaneously, started its own scheme known as 

„Contract Farming Scheme‟, from rabi season 2002-03 for bringing about diversification 

in Punjab agriculture. Under this scheme, the area was planned to be shifted from rice and 

wheat to the alternative remunerative crops such as barley, winter maize, spring maize, 

sunflower, vegetables, oilseeds, pulses etc. The government had planned to diversify four 

lakh acres of area during 2002-03 and proposed to increase this figure to the level of 25 

lakh acres by the year 2007 (Table 1.2). Punjab Agro Food grains Corporation Ltd 

(PAFC) was made to act as a nodal agency for implementing this scheme in the State. It 

acts as an intermediary between the farmers and the contracting agencies.  

Table 1.2: Contract farming target plan for the year 2003-07 

                                                    

                                                                                          (Hectares)  

S.N Crop/ Year 2002 2004 2005 2006 2007 

1 Hyola 30000 80000 120000 160000 200000 

2 Barley 2000 6000 10000 16000 28000 

3 Winter maize 1200 2000 4400 5000 6000 

4 Durum wheat 40000 80000 120000 160000 200000 

5 Sunflower 5000 16000 40000 60000 90000 

6 Spring corn 2000 6000 6000 16000 32000 

7 Basmati 10000 20000 28000 40000 60000 

8 Kharif crops 60000 120000 160000 200000 280000 

9 Guar gum 2000 2400 3000 4000 5800 

10 Castor/jastropha 2000 4000 8000 16000 20000 

11 Groundnut 400 600 6000 8000 10000 

12 Organic basmati 400 1200 2000 2800 6000 

13 Vegetables 800 1600 2400 4000 8000 

14 Others 4200 20200 10200 28200 54200 

 Total 160000 360000 520000 720000 1000000 

Source: Punjab Agro Industrial Corporation, Chandigarh. 

 

 



 6 

1.1.4 Contract Farming Scheme, 2007-08 

Under contract farming scheme, some companies have entered to the Punjab 

market to buy the farm output. For this, these companies make the contract with farmers 

to purchase the specific quantity of specific quality produce at some pre decided price. 

Basmati, maize, hyola and malting barley are the main crops grown under this scheme 

(Table 1.3). 

Table 1.3: Area under different crops under contract farming scheme in Punjab 

(Hectares) 

Year Hyola 
Malting 

Barley 

Basmati 

Pure 
Maize 

Green 

Pea 

Potato 

Seed 
Total 

2007-08 13273 3020 33614 45405 - - 95312 

2008-09 14130 2488 33606 43012 448 - 93684 

2009-10 7326 3277 29966 33028 449 1625 75670 

2010-11 - 3051 28322 - 254 1671 33899 

2011-12 - 4784 - - - - 4784 
Source: Statistical Abstract of Punjab 

1.1.5 Proposed policy for diversification, 2013 

According to estimates of Punjab Agricultural University, about 1.6 million 

hectares can be safely put under paddy as against the current area of about 2.8 million 

hectares (Table 1.4). Evidently, 1.2 million hectares area under paddy needs to be 

diversified to other crops requiring less water. Several approaches have been pursued in 

the past to reduce area under paddy cultivation, but they met with little success. The 

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. A significant investment is required in 

Research and Development (R&D) as well as marketing infrastructure, which at present 

is lacking for alternate crops.  
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Table 1.4: Proposed alternative crop choices for diversification 

Crop Current area 

(lakh ha) 

Potential area 

(lakh ha) 

Districts 

Rice 28.0 16.0 Amritsar, Gurdaspur, Tarntarn, Ferozepur, 

Kapurthala 

Maize 1.3 5.5 Traditional areas 

Cotton 4.8 7.0 South-western districts 

Sugarcane 0.7 2.6 Majha and Doaba regions 

Guar - 0.3 South-western districts 

Kharif Fodder 4.0 5.5 Throughout the state 

Arhar Negligible 0.6 Central districts 

Mungbean 0.2 0.6 Central districts 

Kinnow 0.4 0.8 Traditional areas 

Guava 0.1 0.2 Hoshiarpur, Ferozepur, 

Agroforestry 1.3 3.0 Kandi belt and Central districts (Poplar); South-

western districts (Eucalyptus) 

Groundnut Negligible 0.2 Hoshiarpur, Nawanshahar  

Turmeric, chilli, tomato, 

garlic, Capsicum, Kharif 

Onion 

0.2 0.5 Hoshiarpur, Kapurthala, Jalandhar, Amritsar  

Source: Agriculture policy for Punjab Submitted to Government of Punjab Committee for Formulation of 

Agriculture Policy for Punjab State March, 2013 

 

1.2. 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 Punjab. 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 and Haryana. 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.  
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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 Punjab 

state. 

1.3. Objectives of the study 

a) To examine the production and procurement pattern of paddy in Punjab 

b) To workout the relative economics of paddy vis-à-vis competing/alternative crops 

c) To bring out the constraints in adoption of alternative crops 

d) To suggest policy measures to overcome the constraint in adoption alternative 

crops to paddy in Punjab 

1.4. Study design and methodology  

1.4.1 Study design  

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

agricultural development and subsequent changes in agricultural diversification policy 

measures in Punjab and the emergence of problems arising due to the monoculture of 

paddy and wheat in Punjab agriculture and enlists the objectives of present study and 

methodology adopted for achieving these objectives. Production and procurement status 

of major kharif crops in Punjab is discussed in chapter II. Chapter III relates socio 

economic characteristics of sample households which included demographic 

characteristics, land resources, farm power and machinery, cropping pattern, production 

and disposal/utilization pattern.  The economics of production for paddy vis-à-vis 

competing crops along with resource use efficiency for major kharif crops forms the 

chapter IV. Chapter V highlights the constraint analysis for various alternative crops 

during kharif season in the state. Finally, the Chapter VI encompasses the major findings 

and policy implications to promote various alternative crops for diversification of 

agriculture in the state. 
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1.4.2 Methodology  

 The methodology 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.  

1.4.2.1 Sampling Design 

1.4.2.1.1 Selection of sample farm households 

The study was conducted in Punjab state. In present study, important crops competing 

with paddy during kharif season viz., Basmati-paddy, maize, cotton, guara and sugarcane 

have been selected for the indepth analysis.  

1.4.2.1.2 Data collection 

The study is based on primary as well as secondary data. The primary data were 

collected from the growers (Table 1.5). 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 selected crops) 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 spreading over various farm size 

categories, small (less than two hectares), medium (2-10 hectares) and large (more than 

10 hectares) based on the size of the operational holding, making a total sample of 210 

farmers.  The primary data were collected through personal interview method for the 

reference year 2012-13.  

 The secondary data on area, production, productivity and procurement of the 

important crops of Punjab state were collected from the various published sources. 
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Table 1.5: Detail of sample farmers’ selection 

 

Sr 

No. 

Districts Block Villages Sample 

1 Hoshiarpur Garhshankar Purkhowal, Sadhowal, Birampur, 

Simbli, Chak Gujran 

35 

2 Shahid Bhagat 

Singh Nagar 

Aur Raipur dabba, Sahlon, Lal mazara, 

Chakdana, Urapur 

35 

3 Mansa Budhlada Varee, Talhian, Mandiali 35 

4 Gurdaspur Kalanaur Bakshiwal,Attari,Khaira,Kotli 35 

5 Kapurthala Phagwara Panchat, Harbanspura, Naroor, Rampur 

Khalyan, Maio patti 

35 

6 Fazilika Fazilika Vanwala Hawanta, Chowarian wali, 

Korian wali 

35 

Total  210 

  

 

1.4.2.2 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 faced by 

the sample households.  

1.4.2.2.1 Calculations of CAGR (Compound Annual Growth Rates) 

Five new districts emerged in the state during the period 1990-91 to 1995-96, 3 

more districts emerged in 2005-06 and further two new districts emerged in 2011-12. To 

make the district-wise comparisons feasible for the selected districts, these districts were 

merged with the parent districts. As some of the districts were formed by extracting area 

from more than one parent district, the figures of these districts were merged into parent 

districts according to the ratio of net sown area extracted. The new districts were thus 

merged using the following coefficients: 
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Sr.No. New district Original district Proportion of figures of 

new districts merged with 

original district 

New districts formed during the period 1990-91 to 1995-96 

1 Shahid Bhagat Singh 

Nagar 

Jalandhar, 

Hoshiarpur 

0.56 

0.44 

2 Mansa Bathinda 1.00 

New district formed during 2011-12 

3. Fazilika Ferozpur 1.00 

 

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

different aspects of area, production, productivity of the important crops in Punjab State. 

Y=ab
x
 

 Log Y= log  a + x log b 

Compound annual growth rate= (Antilog b-1)X 100 

Where: Y= Absolute value 

              x= Time (years) 

1.4.2.2.2 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, 

irrigation, 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 has 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. 

1.4.2.3   Production Function Analysis 

 Based on the rational significance of the results, the following Cobb-Douglas 

production function was chosen as the better fit over linear form to study the efficiency of 

each variable input in production of selected crops: 

   

 Y =  a  x
bi

.µi 

Where; 
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 Y= Production (Quintals / hectare), 

 a = intercept, 

 X1=Hired human labour (mandays/hectare), 

 X2= Machine labour (hrs/ha), 

 X3= seed (kg/ha) 

 X4= Urea (kg/ha) 

 X5= DAP (kg/ha) 

            X6= Hired human labour (mandays/hectare), 

 X7= MOP (kg/ha), 

 X8= Zinc Sulphate (kg/ha) 

 X9= Ferrous Sulphate (kg/ha) 

 X10= Plant protection expenses (Rs/ha) 

           X11= Irrigations (hrs/ha) 

 µ= Error term, 

 bi= (i = 1 to 11) are the regression coefficients. 

 The resource use efficiency could be judged based on the marginal value 

productivity (MVP), which indicates the increase in the gross return (Rs./hectare) from 

the use of an additional unit of a given input while keeping the level of other inputs 

constant. The marginal value productivity (MVP) of the i-th input was measured by using 

the following formula: 

    MVP =bi (Y/Xi) Py 

 

Where Y= Average yield of the crop per hectare at geometric mean level of all inputs. 

 Xi= Geometric mean level of i-th resource, 

 bi= Production elasticity of i-th input, 

 Py= Price of the product. 

 Resource use efficiency was studied by comparing the MVPs of each resource 

with corresponding factor costs at which each resource could be procured. 
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Chapter 2 

Production Status for Major Kharif Crops in Punjab 

               Indian Punjab, which is traditionally not a rice growing region, has made 

tremendous progress in rice productivity and production during the past 45 years. Until 

1965, rice cultivation was restricted to North West part of the state and only tall varieties 

of Basmati and „Jhona‟ were grown. During 1965, rice occupied an area of 0.29m ha with 

production and productivity of 0.29m tones and 1.0 ton/ha respectively. The advent and 

adoption of semi dwarf high yielding varieties along with matching production and 

protection technologies have led to monoculture of rice and wheat in the state 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 the state. 

2.1. Area, production and productivity for major kharif crops 

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 

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. To ascertain the temporal growth in 

area, production and productivity of different kharif crops in the Punjab state, the 

percentage change and Compound Annual Growth Rates (CAGR) analysis were done for 

the four periods viz. period I (1970-71 to 1984-85); period II (1985-86 to 1999-2000); 

period III (2000-01 to 2011-12) and  overall period (1970-71 to 2011-12). 

2.1.1 Punjab 

The temporal trends, the percentage change and Compound Annual Growth Rates 

(CAGR) for the area, production and productivity of different kharif crops in the Punjab 

state are presented in Tables 2.1.1 (a), 2.1.1 (b) and 2.1.1 (c), respectively. 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.  
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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 percent 

per annum. The productivity of rice was consistently improving over the years but the 

growth has slowed down since 1980s. The productivity of rice increased at the significant 

rate of 3.84 per cent per annum during the period I (1970-71 to 1984-85), but then it 

plateau during the later periods and did not show more than one per cent growth per 

annum.   The area under rice which occupied only 6.87 percent of gross cropped area 

during 1970-71 jumped up around 35.76 percent 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 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 

percent of gross cropped area, increased to about 7 percent in TE 1985-86. After mid 

1990s the area under cotton had adversely affected due to inclement weather and pest 

attack and its share in GCA went down to 5.97 percent in TE 2000-01. With the 

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

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

1.69 percent in TE 2011-12. The area under sugarcane showed the fluctuating trend over 

the period of time. The area first decreased in period I (1970-71 to 1984-85) significantly 

by 2.54 per cent per annum, then showed increase in period II (1985-86 to 1999-2000) 

significantly by 2.11 per cent per annum and again decreased in the recent time period III 

(2000-01 to 2011-12) significantly by 6.11 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. Area under kharif pulses showed an 

increase in period I (1970-71 to 1984-85) by the CAGR of 6.87 per cent per annum and 

the area became three fold over this period from about 30 thousand hectares in TE 1970-

71. But since the TE 1985-86 both the area and production of kharif pulses have shown  
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Table 2.1.1 (a) Trends in area, production and yield for major kharif crops in   

                            Punjab, 1970-71 to 2011-12  

                                 

Note: TE indicates Triennium Ending Average  

Area: 000’ ha., Production: 000’ metric tonnes and Yield: Kg/ha 

Crop 
 

TE 1970-71 TE 1985-86 TE 2000-01 TE 2011-12 

Rice Area `365 1613 2578 2815 

Production 564 5024 8604 10866 

Yield 1540 3112 3355 3860 

Maize Area 500 286 161 133 

Production 755 509 411 489 

Yield 1512 1772 2552 3696 

Bajra Area 204 45 5 3 

Production 228 48 5 3 

Yield 1116 1044 894 1148 

Total kharif 

cereals 

Area 1069 1944 2744 2951 

Production 1547 5581 9020 11358 

Cotton Area 399 560 504 503 

Production 135 190 156 309 

Yield 337 353 317 615 

Sugarcane 

 

Area 145 80 111 70 

Production 554 517 689 418 

Yield 3851 6426 6214 5986 

Mash Area 26 13 4 3 

Production 12 7 2 1 

Yield 466 561 475 481 

Arhar 

 

Area - 41 9 4 

Production - 42 7 4 

Yield - 1022 780 935 

Moong Area 5 38 37 7 

Production 2 32 22 6 

Yield 512 840 608 867 

Total kharif 

pulses 

Area 30 92 50 14 

Production 14 81 31 12 

Groundnut Area 194 49 5 2 

Production 178 43 5 3 

Yield 916 893 874 1594 

Sesamum Area 12 14 16 6 

Production 5 5 6 2 

Yield 373 381 365 364 

Total kharif 

oilseeds 

Area 206 63 21 8 

Production 182 49 10 6 

Total kharif 

foodgrains 

Area 1099 2036 2794 2965 

Production 1562 5662 9051 11370 
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Table 2.1.1(b) Per cent change in area, production and yield of major kharif crops  

                        In Punjab, 1970-71 to 2011-12 

 

Crop Period I  

1970-71 to 1985-86 

Period II 

 1985-86 to 2000-01 

Period III  

2000-01 to 2011-12 

Overall 

 1970-71 to 2011-12 

Rice Area 441.92 159.83 109.19 771.23 

Production 890.78 171.26 126.29 1926.60 

Yield 202.08 107.81 115.05 250.65 

Maize Area 57.20 56.29 82.61 26.60 

Production 67.42 80.75 118.98 64.77 

Yield 117.20 144.02 144.83 244.44 

Bajra Area 22.06 11.11 60.00 1.47 

Production 21.05 10.42 60.00 1.32 

Yield 93.55 85.63 128.41 102.87 

Total kharif 

cereals 

Area 181.85 141.15 107.54 276.05 

Production 360.76 161.62 125.92 734.20 

Cotton Area 140.35 90.00 99.80 126.07 

Production 140.74 82.11 198.08 228.89 

Yield 104.75 89.80 194.01 182.49 

Sugarcane 

 

Area 55.17 138.75 63.06 48.28 

Production 93.32 133.27 60.67 75.45 

Yield 166.87 96.70 96.33 155.44 

Mash Area 50.00 30.77 75.00 11.54 

Production 58.33 28.57 50.00 8.33 

Yield 120.39 84.67 101.26 103.22 

Arhar 

 

Area NA 21.95 44.44 NA 

Production NA 16.67 57.14 NA 

Yield NA 76.32 119.87 NA 

Moong Area 760.00 97.37 18.92 140.00 

Production 1600.00 68.75 27.27 300.00 

Yield 164.06 72.38 142.60 169.34 

Total kharif 

pulses 

Area 306.67 54.35 28.00 46.67 

Production 578.57 38.27 38.71 85.71 

Groundnut Area 25.26 10.20 40.00 1.03 

Production 24.16 11.63 60.00 1.69 

Yield 97.49 97.87 182.38 174.02 

Sesamum Area 116.67 114.29 37.50 50.00 

Production 100.00 120.00 33.33 40.00 

Yield 102.14 95.80 99.73 97.59 

Total kharif 

oilseeds 

Area 30.58 33.33 38.10 3.88 

Production 26.92 20.41 60.00 3.30 

Total kharif 

foodgrains 

Area 185.26 137.23 106.12 269.79 

Production 362.48 159.86 125.62 727.91 
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Table 2.1.1 (c) Compound Annual Growth Rates (CAGR) for area, production and yield for major kharif crops in Punjab, 1970-71  

                          to 2011-12 
                                                                                                                                                                                                                                              

                                                                                                               (Percent/annum)   

***, ** and * significant at one, five and ten percent level of significance 

Note: A: Area, P: Production and Y: Yield  

Crop 

Period I  

1970-71 to 1984-85 

Period II  

1985-86 to 1999-2000 

Period III  

2000-01 to 2011-12 

Overall 

 1970-71 to 2011-12 

A P Y A P Y A P Y A P Y 

Rice 11.36*** 15.65*** 3.84*** 2.85*** 3.25*** 0.38 1.01*** 2.01*** 0.99** 4.53*** 6.07*** 1.48*** 

Maize -5.11*** -3.43*** 1.77** -3.65*** -0.93 2.82*** -1.96*** 2.14* 4.18*** -3.81*** -1.63*** 2.27*** 

Bajra -10.31*** -9.60*** 0.79 -10.37*** -10.40*** -0.40 -8.94*** -6.91*** 2.10* -9.96*** -10.08*** -0.11 

Total kharif 

cereals 
4.10*** 9.22*** - 2.17*** 2.99*** - 0.84*** 2.01*** 

- 

 
2.45*** 4.58*** - 

Cotton 2.45*** 0.62 -1.78* -0.35 -4.94* -4.61** 0.40 4.75* 4.34* -0.10 1.41*** 1.52*** 

Sugarcane 

 
-2.54*** 0.30 2.91*** 2.11* 1.94* -0.15 -6.31*** -6.68*** -0.39 -028 0.24 0.52*** 

Mash -5.42*** -5.21*** 0.22 -7.17*** -8.69*** -1.64 -4.91*** -4.74*** 0.17 -6.11*** -6.14*** -0.04 

Arhar 

 
25.23*** 33.83*** 6.86*** -9.63*** -10.69*** -1.18 -8.08*** -8.11*** 0.77* 0.21 1.65 1.43*** 

Moong 16.05*** 19.97*** 3.36*** 0.15 -1.09 1.24 -11.77*** -8.47*** 3.75*** 2.22* 2.98* 0.74*** 

Total kharif 

pulses 
6.87*** 11.87*** - -3.14*** -4.61*** - -9.90*** -8.25*** - -1.69** -0.65 - 

Groundnut -8.63*** -9.30**** -0.76 -13.02*** -12.92*** 0.12 -7.27*** -2.60* 6.51*** 11.63*** -11.27*** 0.28 

Sesamum -1.64 -2.49* -0.87 1.02 0.06 -0.96 -10.99*** -11.37*** -0.44 -1.62*** -1.87*** -0.25*** 

Total kharif 

oilseeds 
-7.70*** -8.90*** - -6.38*** -9.51*** - -9.87*** -6.79*** - -7.79*** -9.30*** - 

Total Kharif 

foodgrains 
4.19*** 9.25*** - 2.00*** 2.93*** - 0.74*** 1.99*** - 2.38*** 4.55*** - 



 18 

the continuous decrease. 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. 

2.1.2 Bathinda 

        The temporal trends, the percentage change and Compound Annual Growth Rates 

(CAGR) for the area, production and productivity of different kharif crops in Bathinda 

district are presented in Tables 2.1.2 (a), 2.1.2 (b) and 2.1.2 (c), respectively. 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 27.82 per cent per 

annum in period I (1970-71 to 1985-86) and by 12.19 per cent per annum in period II 

(1985-86 to 2001-01), as the area under cotton was replaced due to failure of cotton in 

this period. But due to lower productivity of rice in these replaced cotton fields, productivity 

decreased during this period by about 5 per cent. Due to revival of cotton during period III 

(2000-01 to 2011-12), 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 in period III mainly due to higher returns from the Bt cotton. The area 

under sugarcane showed the continuous declining trend over the period of time. Area 

under kharif pulses showed an increase in period I (1970-71 to 1984-85) and period II 

(1985-86 to 1999-2000) but decreased in the recent time period III (2000-01 to 2011-12) 

significantly by 9.33 per cent per annum. On the other hand 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).   

2.1.3. Ferozpur 

The temporal trends, the percentage change and Compound Annual Growth Rates 

(CAGR) for the area, production and productivity of different kharif crops in Ferozpur  
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Table 2.1.2 (a) Trends in area, production and yield for major kharif crops in   

                            Bathinda district, 1970-71 to 2011-12 

                                 
Note: TE indicates Triennium Ending Average  

Area: 000’ ha., Production: 000’ metric tonnes and Yield: Kg/ha 

Crop 
 

TE 1970-71 TE 1985-86 TE 2000-01 TE 2011-12 

Rice 

Area 1.33 42.00 180.33 180.33 

Production 1.67 144.67 597.00 751.33 

Yield 1127 3507 3301 4165 

Maize 

Area 20.67 2.67 0.10 0.10 

Production 27.50 2.33 0.06 0.07 

Yield 1314 980 567 667 

Jowar 

Area 0.42 0.23 0.00 0.00 

Production 0.43 0.13 0.00 0.00 

Yield 864 556 0 0 

Bajra 

Area 92.25 13.37 2.23 1.00 

Production 103.72 12.63 1.73 1.00 

Yield 1122.67 934.33 796.96 1000.00 

Total kharif 

cereals 

Area 115 58 183 181 

Production 133.32 159.77 598.79 752.40 

Cotton 

Area 119.83 233.13 233.97 240.67 

Production 44.87 82.08 68.26 161.77 

Yield 374 361 297 673 

Sugarcane 

 

Area 9.17 1.87 0.87 0.50 

Production 37.17 9.00 4.00 2.00 

Yield 4031 4780 4540 4000 

Mash 

Area 0.34 0.03 0.00 0.00 

Production 0.19 0.03 0.00 0.00 

Yield 553 1000 0 0 

Arhar 

 

Area 0.00 0.43 0.04 0.05 

Production 0.00 0.37 0.03 0.04 

Yield 0 822 833 850 

Moong 

Area 2.36 2.77 2.83 0.87 

Production 1.37 2.53 1.30 0.60 

Yield 555 917 449 692 

Total kharif 

pulses 

Area 2.70 3.23 2.87 0.92 

Production 1.56 2.93 1.33 0.64 

Groundnut 

Area 2.02 0.73 0.57 0.17 

Production 2.03 0.60 0.37 0.20 

Yield 974 848 683 1167 

Sesamum 

Area 0.48 0.48 0.30 0.10 

Production 0.10 0.12 0.07 0.03 

Yield 208 261 233 333 

Total kharif 

oilseeds 

Area 2.50 1.21 0.87 0.27 

Production 2.13 0.72 0.43 0.23 

Total kharif 

foodgrains 

Area 117.36 61.50 185.54 182.35 

Production 134.88 162.70 600.12 753.04 
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Table 2.2.2 (b) Per cent change in area, production and yield of major kharif crops 

in Bathinda district, 1970-71 to 2011-12 

Crop 
Period I  

1970-71 to 1985-86 

Period II  

1985-86 to 2000-01 

Period III  

2000-01 to 2011-12 

Overall  

1970-71 to 2011-12 

Rice 

Area 3150.00 429.37 100.00 13525.00 

Production 8680.00 412.67 125.85 45080.00 

Yield 311.24 94.15 126.17 369.70 

Maize 

Area 12.90 3.75 100.00 0.48 

Production 8.48 2.43 117.65 0.24 

Yield 74.60 57.81 117.65 50.73 

Jowar 

Area 56.00 - - - 

Production 30.77 - - - 

Yield 64.33 - - - 

Bajra 

Area 14.49 16.71 44.78 1.08 

Production 12.18 13.72 57.69 0.96 

Yield 83.22 85.30 125.48 89.07 

Total kharif 

cereals 

Area 50.81 313.50 99.32 158.23 

Production 119.84 374.79 125.65 564.37 

Cotton 

Area 194.55 100.36 102.86 200.83 

Production 182.91 83.17 236.98 360.51 

Yield 96.38 82.35 226.48 179.76 

Sugarcane 

 

Area 20.36 46.43 57.69 5.45 

Production 24.22 44.44 50.00 5.38 

Yield 118.57 94.98 88.11 99.23 

Mash 

Area 8.91 - - - 

Production 16.07 - - - 

Yield 180.71 - - - 

Arhar 

 

Area - 9.23 122.50 11.31* 

Production - 9.09 125.00 11.36* 

Yield - 101.35 102.04 103.42* 

Moong 

Area 117.23 102.41 30.59 36.72 

Production 184.69 51.32 46.15 43.74 

Yield 165.38 48.96 154.01 124.69 

Total kharif 

pulses 

Area 119.78 88.96 31.87 33.96 

Production 188.02 45.51 48.13 41.18 

Groundnut 

Area 36.36 77.27 29.41 8.26 

Production 29.51 61.11 54.55 9.84 

Yield 87.07 80.55 170.73 119.74 

Sesamum 

Area 98.62 62.94 33.33 20.69 

Production 123.33 54.05 50.00 33.33 

Yield 125.17 89.48 142.86 160.00 

Total kharif 

oilseeds 

Area 48.40 71.63 30.77 10.67 

Production 33.91 59.91 53.85 10.94 

Total kharif 

foodgrains 

Area 52.40 301.71 98.28 155.37 

Production 120.63 368.86 125.48 558.33 

* Percent change during the period 1985-86 to 2011-12                       
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Table 2.1.2 (c) Compound Annual Growth Rates (CAGR) in area, production and yield for major kharif crops in Bathinda 

district, 1970-71 to 2011-12 
                                                                                                                                                                                                                                              

                                                                                                                                                                                           (Percent/annum)   

 

Crop 

Period I 

 1970-71 to 1984-85 

Period II 

 1985-86 to 1999-2000 

Period III 

 2000-01 to 2011-12 

Overall 

 1970-71 to 2011-12 

A P Y A P Y A P Y A P Y 

Rice 27.82*** 35.37*** 6.11*** 12.19*** 12.39*** 0.20 -0.07 1.65* 1.73*** 14.07*** 15.89*** 1.64*** 

Maize -13.21*** -16.61*** -3.82** -20.01*** -28.06*** -6.19* -7.07 -9.44 -2.55 
-

14.11*** 

-

15.74*** 

-

1.79*** 

Bajra -13.65*** -13.29*** -0.25 -10.01*** -10.03** 0.03 -9.30*** -7.62** 1.86*** 
-

10.07*** 

-

10.25*** 
-0.13 

Total kharif cereals -6.79*** -0.25 - 10.71*** 11.84*** - -0.19 1.62* - 3.55*** 7.32*** - 

Cotton 5.22*** 3.52*** -1.61* 0.13 -4.49** -4.61** 1.16 6.71*** 5.49*** 1.23*** 2.66*** 1.41*** 

Sugarcane -9.73*** -9.42*** 0.20 -5.34* -6.64* -1.31 
-

10.98*** 

-

14.89*** 

-

4.39*** 
-5.47*** -5.45*** 0.04 

Mash -17.70*** -12.54*** 6.28*** - - - - - - - - - 

Arhar - - - -11.43*** -13.95*** -2.84 1.52** 0.00 -1.49 -5.65*** -4.43*** 1.29 

Moong 0.78 3.06 2.27 2.20 -0.49 -2.64* -9.69*** -4.84* 5.37** 0.27 0.50 0.23 

Total kharif pulses 0.18 2.48 - 1.64 -1.13 - -9.33*** -4.61* - -0.06 0.16 - 

Groundnut -9.81** -10.45** -2.12 -3.36 -6.28*** -3.85** 
-

12.29*** 
-8.12** 4.75*** -4.40*** -4.98*** -0.58 

Sesamum 1.54 1.68 0.14 -1.37 -3.27* -1.92 -15.84** -15.70** 0.16 -0.69 -0.10 0.59 

Total kharif oilseeds -6.47** -9.07* - -2.88 -5.96*** - 
-

14.29*** 
-10.43** - -3.20*** -4.26*** - 

Total kharif 

foodgrains 
-6.58*** -0.22 - 10.35*** 11.70*** - -0.27 1.61* - 3.48*** 7.28*** - 

***, ** and * significant at one, five and ten percent level of significant  
Note: A: Area, P: Production and Y: Yield  
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Table 2.1.3 (a) Trends in area, production and yield for major kharif crops in   

                            Ferozpur district, 1970-71 to 2011-12 

                                 

Note: TE indicates Triennium Ending Average  

Area: 000’ ha., Production: 000’ metric tonnes and Yield: Kg/ha 

Crop 
 

TE 1970-71 TE 1985-86 TE 2000-01 TE 2011-12 

Rice Area 58 203 268 259 

Production 92 603 934 936 

Yield 1576 2975 3495 3612 

Maize Area 51 3 - - 

Production 74 5 - - 

Yield 1454 1890 - - 

Bajra Area 47 5 0.10 0.40 

Production 49 6 0.10 0.40 

Yield 1046 1183 901 1000 

Total 

kharif 

cereals 

Area 156 211 268 260 

Production 214 613 934 936 

Cotton Area 158 82 124 122 

Production 63 30 45 65 

Yield 399 375 369 530 

Sugarcane 

 

Area 13 3 8 1 

Production 50 20 52 6 

Yield 3848 6812 6779 6085 

Mash Area 2 0.50 - - 

Production 1 0.30 - - 

Yield 540 723 - - 

Moong Area 0.50 8 9 2 

Production 0.20 7 6 1 

Yield 506 867 664 819 

Total 

kharif 

pulses 

Area 2 9 9 2 

Production 1 8 6 1 

Groundnut Area 2 1 0.20 0.10 

Production 5 1 0.20 0.10 

Yield 1232 897 990 1133 

Sesamum Area 0.30 0.90 2.30 0.90 

Production 0.10 0.50 1.20 0.40 

Yield 376 522 511 506 

Total 

kharif 

oilseeds 

Area 2 2 3 1 

Production 5 1 1 0.50 

Total 

kharif 

foodgrains 

Area 158 220 277 261 

Production 216 621 940 937 
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 Table 2.1.3 (b) Per cent change in area, production and yield of major kharif crops 

in Ferozpur district, 1970-71 to 2011-12 

Crop Period I  

1970-71 to 1985-86 

Period II  

1985-86 to 2000-01 

Period III  

2000-01 to 2011-12 

Overall  

1970-71 to 2011-12 

Rice Area 350.00 132.02 96.64 446.55 

Production 655.43 154.89 100.21 1017.39 

Yield 188.77 117.48 103.35 229.19 

Maize Area 5.88 NA NA NA 

Production 6.76 NA NA NA 

Yield 129.99 NA NA NA 

Bajra Area 10.64 2.00 400.00 0.85 

Production 12.24 1.67 400.00 0.82 

Yield 113.10 76.16 110.99 95.60 

Total kharif 

cereals 

Area 135.26 127.01 97.01 166.67 

Production 286.45 152.37 100.21 437.38 

Cotton Area 51.90 151.22 98.39 77.22 

Production 47.62 150.00 144.44 103.17 

Yield 93.98 98.40 143.63 132.83 

Sugarcane 

 

Area 23.08 266.67 12.50 7.69 

Production 40.00 260.00 11.54 12.00 

Yield 177.03 99.52 89.76 158.13 

Mash Area 25.00 NA NA NA 

Production 30.00 NA NA NA 

Yield 133.89 NA NA NA 

Moong Area 1600.00 112.50 22.22 400.00 

Production 3500.00 85.71 16.67 500.00 

Yield 171.34 76.59 123.34 161.86 

Total kharif 

pulses 

Area 450.00 100.00 22.22 100.00 

Production 800.00 75.00 16.67 100.00 

Groundnut Area 50.00 20.00 50.00 5.00 

Production 20.00 20.00 50.00 2.00 

Yield 72.81 110.37 114.44 91.96 

Sesamum Area 300.00 255.56 39.13 300.00 

Production 500.00 240.00 33.33 400.00 

Yield 138.83 97.89 99.02 134.57 

Total kharif 

oilseeds 

Area 100.00 150.00 33.33 50.00 

Production 20.00 100.00 50.00 10.00 

Total kharif 

foodgrains 

Area 139.24 125.91 94.22 165.19 

Production 287.50 151.37 99.68 433.80 
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Table 2.1.3 (c) Compound Annual Growth Rates (CAGR) in area, production and yield for major kharif crops in Ferozpur 

district, 1970-71 to 2011-12                                                                                                                                                                                                                                              

                                                                                                           (Percent/annum)   

 

***, ** and * significant at one, five and ten percent level of significant 

Note: A: Area, P: Production and Y: Yield  

 

Crop 

Period I 

 1970-71 to 1984-85 

Period II 

 1985-86 to 1999-2000 

Period III 

 2000-01 to 2011-12 

Overall 

 1970-71 to 2011-12 

A P Y A P Y A P Y A P Y 

Rice 9.58*** 12.32*** 2.51*** 1.51*** 3.02*** 1.49** 0.91*** 1.0* 0.09ns 2.93*** 4.33*** 1.36*** 

Maize -16.55*** 
-

13.76*** 
3.35ns -8.35*** -4.29* 6.48ns - - - - - - 

Bajra -15.51*** 
-

11.22*** 
13.05ns -18.63*** -17.98*** -0.03ns -4.12ns -3.44ns 0.87ns 

-

12.71*** 

-

12.95*** 
2.07ns 

Total kharif 

cereals 
4.18*** 8.78**** - 1.37*** 2.96*** - 0.91*** 1.0* - 1.88*** 

 

3.73*** 
- 

Cotton -3.45*** -5.55*** -2.18* 2.93* -0.55ns -3.38* -0.11ns 1.42ns 1.54ns 0.88*** 2.20*** 1.31*** 

Sugarcane 

 
-7.41* -3.29ns 4.47*** 4.63* 4.91* 0.41ns 

-

20.74*** 
-20.50*** 0.46ns -1.42ns -0.47ns 1.00*** 

Mash -6.10* -2.71ns 3.61* -8.87** -7.76** 1.22ns - - - - - - 

Moong 22.56*** 26.44*** 3.17*** 0.21ns -0.71ns -0.91ns 
-

10.11*** 
-8.61*** 1.67ns 4.01* 4.87** 0.82*** 

Total kharif 

pulses 
12.26** 17.17*** - -0.89ns -1.80ns - 

-

10.29*** 
-8.89*** - 1.28ns 2.48* - 

Groundnut -5.68ns -12.05* -3.18ns -7.23** -10.80*** -0.95ns -3.72** -3.47*** 1.50ns -5.02*** -6.27*** -0.69ns 

Sesamum 5.98* 9.35*** 3.19** 0.32ns 2.94ns 3.23ns -14.10** -13.93*** 0.20ns 3.61*** 3.96*** 0.34ns 

Total kharif 

oilseeds 
0.02ns -6.92ns - -2.08ns -1.51ns - -12.66** -11.95*** - 1.36ns -0.97ns - 

Total kharif 

foodgrains 
4.33*** 8.83*** - 1.26*** 2.91*** - 0.78** 0.98* - 1.88*** 3.72*** - 
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district are presented in Tables 2.1.3 (a), 2.1.3 (b) and 2.1.3 (c), respectively. Ferozpur 

district lies in the south western region of the state. The district is dominated by rice and 

cotton crops during the kharif season. The area under rice was found to grow significantly 

in all the periods under study, but the yield of paddy has almost stagnated in the recent 

period (2000-01 to 2011-12) showing a growth rate of 0.07 per cent per annum. Maize 

and bajra, the other two important crops of the district till 1970s, are presently cultivated 

only on the negligible area in the district. Cotton wasthe other important kharif crop in 

the district after rice and is more popular in Abohar and Fazilka pockets of the district 

and showed marvelous increase in production and productivity in time period III (2000-

01 to 2011-12) which became more than double during this period mainly due to higher 

returns from the Bt cotton. 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.  

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. 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. The growth in productivity was still higher in the recent period (2000-01 to 

2011-12), which shows that still there is potential to increase the productivity of rice in 

the district as the productivity level is still lower than some of the districts of the central 

Punjab.  Maize was the other important kharif crop in the district after rice and is more 

popular in rain fed 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 area under sugarcane showed the 

fluctuating trend over the period of time. The area first decreased in period I (1970-71 to 

1984-85) by 1.51 per cent per annum, then remained stable in period II (1985-86 to 1999-

2000) and again increased in the recent time period III (2000-01 to 2011-12) by 0.78 per 

cent per annum. The productivity of sugarcane increased in period I (1970-71 to 1984-85)  
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Table 2.1.4 (a) Trends in area, production and yield for major kharif crops in   

                           Gurdaspur district, 1970-71 to 2011-12 

                                 

Note: TE indicates Triennium Ending Average  

Area: 000’ ha., Production: 000’ metric tonnes and Yield: Kg/ha 

Crop 
 

TE 1970-71 TE 1985-86 TE 2000-01 TE 2011-12 

Rice Area 76 146 192 203 

Production 112 396 550 665 

Yield 1466 2710 2867 3274 

Maize Area 33 20 13 11 

Production 35 30 29 27 

Yield 1055 1517 2150 2498 

Bajra Area 2 - - - 

Production 2 - - - 

Yield 758 - - - 

Total kharif 

cereals 

Area 112 166 205 214 

Production 149 426 579 691 

Sugarcane 

 

Area 22 17 17 22 

Production 82 108 106 136 

Yield 3737 6317 6405 6288 

Mash Area 11 7 2 2 

Production 5 4 1 1 

Yield 419 526 474 407 

Total kharif 

pulses 

Area 11 7 3 2 

Production 5 4 1 1 

Sesamum Area 6 8 3 0.80 

Production 2 6 1 0.20 

Yield 372 327 312 248.0 

Total kharif 

oilseeds 

Area 6 8 3 1 

Production 2 3 1 0.20 

Total kharif 

foodgrains 

Area 123 173 208 216 

Production 154 430 580 692 
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Table 2.1.4 (b) Per cent change in area, production and yield of major kharif crops 

                      in Gurdaspur district, 1970-71 to 2011-12 

Crop Period I  

1970-71 to 1985-86 

Period II  

1985-86 to 2000-01 

Period III  

2000-01 to 2011-12 

Overall 

 1970-71 to 2011-12 

Rice Area 192.11 131.51 105.73 267.11 

Production 353.57 138.89 120.91 593.75 

Yield 184.86 105.79 114.20 223.33 

Maize Area 60.61 65.00 84.62 33.33 

Production 85.71 96.67 93.10 77.14 

Yield 143.79 141.73 116.19 236.78 

Bajra Area NA NA NA NA 

Production NA NA NA NA 

Yield NA NA NA NA 

Total kharif 

cereals 

Area 148.21 123.49 104.39 191.07 

Production 285.91 135.92 119.34 463.76 

Sugarcane 

 

Area 77.27 100.00 129.41 100.00 

Production 131.71 98.15 128.30 165.85 

Yield 169.04 101.39 98.17 168.26 

Mash Area 63.64 28.57 100.00 18.18 

Production 80.00 25.00 100.00 20.00 

Yield 125.54 90.11 85.86 97.14 

Total kharif 

pulses 

Area 63.64 42.86 66.67 18.18 

Production 80.00 25.00 100.00 20.00 

Sesamum Area 133.33 37.50 26.67 13.33 

Production 300.00 16.67 20.00 10.00 

Yield 87.90 95.41 79.49 66.67 

Total kharif 

oilseeds 

Area 133.33 37.50 33.33 16.67 

Production 150.00 33.33 20.00 10.00 

Total kharif 

foodgrains 

Area 140.65 120.23 103.85 175.61 

Production 279.22 134.88 119.31 449.35 
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Table 2.1.4 (c) Compound Annual Growth Rates (CAGR) in area, production and yield for major kharif crops in Gurdaspur 

district, 1970-71 to 2011-12 
                                                                                                                                                                                                                                              

                                                                                                                (Percent/annum)   

 

Crop 

Period I 

 1970-71 to 1984-85 

Period II 

 1985-86 to 1999-2000 

Period III 

 2000-01 to 2011-12 

Overall 

 1970-71 to 2011-12 

A P Y A P Y A P Y A P Y 

Rice 5.11*** 9.07*** 3.72*** 1.65*** 2.55*** 0.89** 0.58*** 1.83** 1.18*** 2.13*** 3.61*** 1.49*** 

Maize -5.72*** -3.23 2.61 -2.86*** -0.90 2.11* -1.88** 0.40 2.28* -2.61*** -0.43 2.26*** 

Bajra -24.63*** -24.06*** 0.75 - - - - - - - - - 

Total kharif 

cereals 
2.64*** 7.06 - 1.25*** 2.35*** - 0.43* 1.76** - 1.45*** 3.16*** - 

Sugarcane -1.51 1.13 2.68*** -1.09 -0.95 0.14 0.78* 0.01 -0.79** 0.35 1.24*** 0.89*** 

Mash -2.95*** -3.86** -0.94 -7.43*** -8.34*** -0.98 -1.01 -3.01* -2.02 -5.33*** -5.20*** 0.14 

Moong -20.24*** -18.44*** -0.03 - - - - - - - - - 

Total kharif 

pulses 
-3.08*** -4.02** - -5.32*** -8.20*** - -0.83 -1.08 - -5.10*** -4.99*** - 

Sesamum -0.99 -3.16** -2.20* -8.14*** -8.56*** -0.45 -12.21*** -14.68*** -2.82 -6.26*** -7.09*** 
-

0.88*** 

Total kharif 

oilseeds 
-1.0 -3.16** 

- 
-8.24*** -8.56*** - -11.97*** -14.68*** 

- 
-6.26*** -7.09*** 

- 

Total kharif 

foodgrains 
2.27*** 6.88*** 

- 
1.09*** 2.30*** 

- 
0.42* 1.75** 

- 
1.23*** 3.10*** 

- 

***, ** and * significant at one, five and ten percent level of significant 

Note: A: Area, P: Production and Y: Yield  
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Table 2.1.5 (a) Trends in area, production and yield for major kharif crops in   

                            Hoshiarpur district, 1970-71 to 2011-12 

                                 

Note: TE indicates Triennium Ending Average  

Area: 000’ ha., Production: 000’ metric tonnes and Yield: Kg/ha 

Crop 
 

TE 1970-71 TE 1985-86 TE 2000-01 TE 2011-12 

Rice Area 30 46 81 97 

Production 42 118 248 360 

Yield 1424 2572 306 3700 

Maize Area 71 78 73 69 

Production 97 130. 188 265 

Yield 1376 1675 2577 3831 

Bajra Area 2 - - - 

Production 2 - - - 

Yield 771 - - - 

Total kharif 

cereals 

Area 103 124 154 167 

Production 141 248 436 626 

Sugarcane 

 

Area 10 7 20 19 

Production 32 43 119 102 

Yield 2949 6179 5983 5386 

Mash Area 2 2 0.50 0.50 

Production 1 1 0.20 0.30 

Yield 383 488 392.0 564.0 

Arhar 

 

Area - 0.30 0.30 0.10 

Production - 0.30 0.20 0.10 

Yield - 267.0 503.0 1000.0 

Moong Area 0.03 0.10 0.29 0.18 

Production 0.01 0.04 0.23 0.20 

Yield 361.0 450.0 608.0 1033.0 

Total kharif 

pulses 

Area 2.10 2.20 1.10 0.70 

Production 0.80 1.20 0.60 0.60 

Groundnut Area 4 2 3 2 

Production 4 2 3 3 

Yield 918 798 870 1632 

Sesamum Area 1.0 0.90 0.80 0.40 

Production 0.40 0.30 0.30 0.10 

Yield 341.0 354.0 323.0 403.0 

Total kharif 

oilseeds 

Area 4.90 3.30 3.80 2.30 

Production 4.0 2.0 2.80 3.20 

Total kharif 

foodgrains 

Area 105 126 155 168 

Production 142 250 437 626 
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Table 2.1.5 (b) Per cent change in area, production and yield of major kharif crops 

in Hoshiarpur district, 1970-71 to 2011-12 

Crop Period I 

 1970-71 to 1985-86 

Period II 

 1985-86 to 2000-01 

Period III 

 2000-01 to 2011-12 

Overall 

 1970-71 to 2011-12 

Rice Area 153.33 176.09 119.75 323.33 

Production 280.95 210.17 145.16 857.14 

Yield 180.62 11.90 1209.15 259.83 

Maize Area 109.86 93.59 94.52 97.18 

Production 134.02 144.62 140.96 273.20 

Yield 121.73 153.85 148.66 278.42 

Bajra Area NA NA NA NA 

Production NA NA NA NA 

Yield NA NA NA NA 

Total kharif 

cereals 

Area 120.39 124.19 108.44 162.14 

Production 175.89 175.81 143.58 443.97 

Sugarcane 

 

Area 70.00 285.71 95.00 190.00 

Production 134.38 276.74 85.71 318.75 

Yield 209.53 96.83 90.02 182.64 

Mash Area 100.00 25.00 100.00 25.00 

Production 100.00 20.00 150.00 30.00 

Yield 127.42 80.33 143.88 147.26 

Arhar 

 

Area NA 100.00 33.33 NA 

Production NA 66.67 50.00 NA 

Yield NA 188.39 198.81 NA 

Moong Area 333.33 290.00 62.07 600.00 

Production 400.00 575.00 86.96 2000.00 

Yield 124.65 135.11 169.90 286.15 

Total kharif 

pulses 

Area 104.76 50.00 63.64 33.33 

Production 150.00 50.00 100.00 75.00 

Groundnut Area 50.00 150.00 66.67 50.00 

Production 50.00 150.00 100.00 75.00 

Yield 86.93 109.02 187.59 177.78 

Sesamum Area 90.00 88.89 50.00 40.00 

Production 75.00 100.00 33.33 25.00 

Yield 103.81 91.24 124.77 118.18 

Total kharif 

oilseeds 

Area 67.35 115.15 60.53 46.94 

Production 50.00 140.00 114.29 80.00 

Total kharif 

foodgrains 

Area 120.00 123.02 108.39 160.00 

Production 176.06 174.80 143.25 440.85 
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Table 2.1.5 (c) Compound Annual Growth Rates (CAGR) in area, production and yield for major kharif crops in Hoshiarpur 

district, 1970-71 to 2011-12 
                                                                                                                                                                                                                                           

                                                                                                                (Percent/annum)   

 

Crop 

Period I 

 1970-71 to 1984-85 

Period II 

 1985-86 to 1999-2000 

Period III 

 2000-01 to 2011-12 

Overall 

 1970-71 to 2011-12 

A P Y A P Y A P Y A P Y 

Rice 2.20*** 5.73*** 3.41*** 3.52*** 5.57*** 1.97*** 1.95*** 4.20*** 2.20*** 2.67*** 4.44*** 1.71*** 

Maize -0.58 2.20*** 2.82*** -0.93*** 1.48 2.45 -0.37 3.95*** 4.34*** -0.26*** 2.20*** 2.47*** 

Bajra -3.65 -3.93 0.37 - - - - - - - - - 

Total kharif 

cereals 
0.31 3.58*** - 1.09*** 3.99*** - 0.92*** 4.09*** - 0.97*** 3.27*** - 

Sugarcane -1.67 6.67*** 8.46*** 7.28*** 8.38*** 0.37 -2.37 -2.99* -0.64 3.59*** 5.02*** 1.34*** 

Mash -3.63*** -4.45** -0.85 -6.70*** -8.00*** -1.39 -5.47 -1.08 4.60** -5.03*** -4.63*** 0.42 

Arhar - - - -9.04*** -11.70*** -2.92* -8.71* -6.30 2.60 -9.67*** -9.01*** 0.75 

Moong 17.33** 14.76** -2.19 14.02** 14.63* 0.46 -8.72** -4.11 5.05 3.81 5.85 1.95 

Total kharif 

pulses 
-3.09** -3.96** - -4.46*** -4.87** - -5.30 -1.25 - -3.63*** -2.35*** - 

Groundnut -0.43 -1.78 -0.28 1.02 2.13 1.78 -4.36*** 1.75 6.44*** 0.57* 0.94** 0.53 

Sesamum -5.58** -3.58 2.12 -0.80 -3.47* -2.60* -6.95*** -8.69*** -1.89 -1.99*** -2.66*** -0.69 

Total kharif 

oilseeds 
-2.34*** -2.02 - 0.58 1.62 - -4.79*** 0.94 - -0.18 0.55 - 

Total kharif 

foodgrains 
0.24 3.55*** - 1.02*** 3.96*** - 0.88*** 4.08*** - 0.92*** 3.25*** - 

***, ** and * significant at one, five and ten percent level of significant 

Note: A: Area, P: Production and Y: Yield  



 32 

significantly by 2.68 per cent per annum and became almost stable afterwards. On the 

other hand, the production of kharif pulses and oilseeds went down drastically over this 

period.  

2.1.4. Hoshiarpur 

The temporal trends, the percentage change and Compound Annual Growth Rates 

(CAGR) for the area, production and productivity of different kharif crops in Hoshiarpur 

district are presented in Tables 2.1.4 (a), 2.1.4 (b) and 2.1.4 (c), respectively. 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 

1970s. 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 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 area under sugarcane, the other 

important crop in the district, has shown the fluctuating trend over the period of time. The 

area first decreased in period I (1970-71 to 1984-85) by 1.67 per cent per annum, then 

increased in period II (1985-86 to 1999-2000) significantly by 7.28 per cent per annum 

then remained almost stable in the recent time period III (2000-01 to 2011-12). The 

productivity of sugarcane increased marvelously (almost doubled) in period I (1970-71 to 

1984-85) and showed continuous decrease afterwards. On the other hand, 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. 

2.1.5 Jalandhar 

The temporal trends, the percentage change and Compound Annual Growth Rates 

(CAGR) for the area, production and productivity of different kharif crops in Jalandhar 

district are presented in Tables 2.1.5 (a), 2.1.5 (b) and 2.1.5 (c), respectively. The district 
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Table 2.1.6 (a) Trends in area, production and yield for major kharif crops in   

                            Jalandhar district, 1970-71 to 2011-12 

                                 

Note: TE indicates Triennium Ending Average  

Area: 000’ ha., Production: 000’ metric tonnes and Yield: Kg/ha 

Crop 
 

TE 1970-71 TE 1985-86 TE 2000-01 TE 2011-12 

Rice Area 12 112 160 195 

Production 21 382 550 731 

Yield 1703 3400 3431 3752 

Maize Area 71 55 25 17 

Production 108 111 70 67 

Yield 1496 1316 2833 3918 

Total kharif 

cereals 

Area 84 167 185 212 

Production 129 493 620 798 

Sugarcane 

 

Area 18 13 20 11 

Production 71 88 120 66 

Yield 3483 6920 5896 5849 

Mash Area 1 1 0.20 0.06 

Production 1 0.45 0.10 0.04 

Yield 523 618 589 567 

Moong Area 0.35 0.26 0.32 0.11 

Production 0.34 0.17 0.15 0.11 

Yield 944 634 592 944 

Total kharif 

pulses 

Area 2 1 1 1 

Production 1 1 1 1 

Groundnut Area 25 4 0.15 0.05 

Production 7 3 0.12 0.05 

Yield 1093 883 796 933 

Sesamum Area 0.30 0.10 1.0 0.32 

Production 0.10 0.03 1.0 0.15 

Yield 425 833 382 505 

Total kharif 

oilseeds 

Area 25 4 2 0.40 

Production 27 3 1 0.20 

Total kharif 

foodgrains 

Area 86 168 186 213 

Production 130 494 621 799 
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Table 2.1.6 (b) Per cent change in area, production and yield of major kharif crops 

in Jalandhar district, 1970-71 to 2011-12 

Crop Period I 

 1970-71 to 1985-86 

Period II 

 1985-86 to 2000-01 

Period III 

 2000-01 to 2011-12 

Overall 

 1970-71 to 2011-12 

Rice Area 933.33 142.86 121.88 1625.00 

Production 1819.05 143.98 132.91 3480.95 

Yield 199.65 100.91 109.36 220.32 

Maize Area 77.46 45.45 68.00 23.94 

Production 102.78 63.06 95.71 62.04 

Yield 87.97 215.27 138.30 261.90 

Total kharif 

cereals 

Area 198.81 110.78 114.59 252.38 

Production 382.17 125.76 128.71 618.60 

Sugarcane 

 

Area 72.22 153.85 55.00 61.11 

Production 123.94 136.36 55.00 92.96 

Yield 198.68 85.20 99.20 167.93 

Mash Area 100.00 20.00 30.00 6.00 

Production 45.00 22.22 40.00 4.00 

Yield 118.16 95.31 96.26 108.41 

Moong Area 74.29 123.08 34.38 31.43 

Production 50.00 88.24 73.33 32.35 

Yield 67.16 93.38 159.46 100.00 

Total kharif 

pulses 

Area 50.00 100.00 100.00 50.00 

Production 100.00 100.00 100.00 100.00 

Groundnut Area 16.00 3.75 33.33 0.20 

Production 42.86 4.00 41.67 0.71 

Yield 80.79 90.15 117.21 85.36 

Sesamum Area 33.33 1000.00 32.00 106.67 

Production 30.00 3333.33 15.00 150.00 

Yield 196.00 45.86 132.20 118.82 

Total kharif 

oilseeds 

Area 16.00 50.00 20.00 1.60 

Production 11.11 33.33 20.00 0.74 

Total kharif 

foodgrains 

Area 195.35 110.71 114.52 247.67 

Production 380.00 125.71 128.66 614.62 
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2.1.6 (c) Compound Annual Growth Rates (CAGR) in area, production and yield for major kharif crops in Jalandhar district, 

1970-71 to  2011-12 
                                                                                                                                                                                                                                              

                                                                                                                                                                                         (Percent/annum)   

 

Crop 

Period I 

 1970-71 to 1984-85 

Period II 

 1985-86 to 1999-2000 

Period III 

 2000-01 to 2011-12 

Overall 

 1970-71 to 2011-12 

A P Y A P Y A P Y A P Y 

Rice 14.96** 19.45*** 3.91*** 0.76 -4.19 0.12 2.17*** 2.74*** 0.75* 4.91*** 5.83*** 1.05*** 

Maize -3.18*** -0.14 2.50** -5.56*** -3.13* 2.57** -3.89*** -0.51 3.51*** -3.97*** -1.78*** 2.34*** 

Total kharif cereals 4.80*** 9.25*** - -0.52 -4.47 - 1.51*** 2.57*** - 1.68*** 3.37*** - 

Sugarcane 

 
-1.37 1.92 3.08*** 4.01 5.11 1.06 -6.60*** -6.62*** -0.02 0.46 0.62 0.19 

Mash -7.94*** -7.31*** 0.69 -7.86** -9.69*** -1.98 
-

12.60*** 
-3.18 -4.11 -8.74*** -7.69*** 0.08 

Moong 12.89*** 16.16*** 2.90* 10.51** 6.96** -3.27 -4.68 -1.41 3.48* 1.29 1.84** 0.51 

Total kharif pulses -6.31** -0.99 - -2.83 -4.97 - -3.99* -2.70 - -1.24* 0.60 - 

Groundnut 
-

12.15*** 

-

14.45*** 
-1.71 

-

17.90*** 

-

17.62*** 
-0.86 -5.31 -5.58 -0.29 

-

15.72*** 

-

15.74*** 
-0.19 

Sesamum 
-

10.83*** 
-5.15** 4.93** 29.39*** 23.45*** -4.58* 

-

14.32*** 

-

10.25*** 
4.78*** 3.89*** 3.08*** 0.72 

Total kharif oilseeds 
-

12.40*** 
14.45*** - 1.25 -2.97 - 

-

12.87*** 
-8.72** - -9.10*** 

-

10.98*** 
- 

Total kharif 

foodgrains 
3.96*** 9.21*** - -0.53 -4.47 - -1.48*** 2.56*** - 1.65*** 3.36*** - 

***, ** and * significant at one, five and ten percent level of significant 

Note: A: Area, P: Production and Y: Yield  
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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 

1970s. 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 area under sugarcane, the other important crop in the 

district, has shown the fluctuating trend over the period of time. The area first decreased 

in period I (1970-71 to 1984-85) by 1.37 per cent per annum, then increased in period II 

(1985-86 to 1999-2000) by 4.01 per cent per annum then decreased in the recent time 

period III (2000-01 to 2011-12) significantly by 6.6 per cent per annum. The productivity 

of sugarcane increased in period I (1970-71 to 1984-85) by 1.92 per cent per annum and 

showed continuous decrease afterwards. On the other hand, 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. 

2.1.6 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 Tables 2.1.6 (a), 2.1.6 (b) and 2.1.6 (c), respectively. 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 

1970s. 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 area under sugarcane, the other important crop in the 

district, has shown the fluctuating trend over the period of time. The area first decreased 

in period I (1970-71 to 1984-85) by 1.86 per cent per annum, then increased in period II 

(1985-86 to 1999-2000) significantly by 7.16 per cent per annum then decreased in the 

recent time period III (2000-01 to 2011-12) significantly by 7.23 per cent per annum. The 

productivity of sugarcane increased significantly in period I (1970-71 to 1984-85) by 4.52  
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Table 2.1.7 (a) Trends in area, production and yield for major kharif crops in   

                            Kapurthala district, 1970-71 to 2011-12 

                                 

Note: TE indicates Triennium Ending Average  

Area: 000’ ha., Production: 000’ metric tonnes and Yield: Kg/ha 

Crop 
 

TE 1970-71 TE 1985-86 TE 2000-01 TE 2011-12 

Rice Area 24.83 77.33 100.87 117.00 

Production 44.17 236.33 340.33 448.00 

Yield 1772 3061 3380 3834 

Maize Area 17.17 7.33 4.00 2.67 

Production 26.17 15.67 12.00 14.33 

Yield 1540 2140 3018 5406 

Total kharif 

cereals 

Area 42.00 84.67 104.67 119.67 

Production 70.33 252 352.33 462.33 

Sugarcane 

 

Area 3.67 1.97 4.33 3.00 

Production 14.17 13.33 26.33 18.00 

Yield 3804 6691 5993 6031 

Mash Area 0.21 0.12 0 0 

Production 0.11 0.15 0 0 

Yield 515 1199 0 0 

Total kharif 

pulses 

Area 0.21 0.12 0 0 

Production 0.11 0.15 0 0 

Groundnut Area 13.83 5.00 0.10 0.02 

Production 15.88 5.33 0.10 0.01 

Yield 1151 1103 1000 556 

Sesamum Area 0.10 0.13 0.40 1.43 

Production 0.04 0.07 0.17 0.62 

Yield 417 500 444 436 

Total kharif 

oilseeds 

Area 13.93 5.13 0.50 1.45 

Production 15.93 5.40 0.27 0.63 

Total kharif 

foodgrains 

Area 42.21 84.79 104.97 119.67 

Production 70.44 252.15 352.33 462.33 
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Table 2.1.7(b) Per cent change in area, production and yield of major kharif crops  

                      in Kapurthala district, 1970-71 to 2011-12 

Crop Period I 

 1970-71 to 1985-86 

Period II 

 1985-86 to 2000-01 

Period III 

 2000-01 to 2011-12 

Overall 

 1970-71 to 2011-12 

Rice Area 311.44 130.44 115.99 471.20 

Production 535.05 144.01 131.64 1014.26 

Yield 172.74 110.42 113.43 216.37 

Maize Area 42.69 54.57 66.75 15.55 

Production 59.88 76.58 119.42 54.76 

Yield 138.96 141.03 179.13 351.04 

Total kharif 

cereals 

Area 201.60 123.62 114.33 284.93 

Production 358.31 139.81 131.22 657.37 

Sugarcane 

 

Area 53.68 219.80 69.28 81.74 

Production 94.07 197.52 68.36 127.03 

Yield 175.89 89.57 100.63 158.54 

Mash Area 57.14 - - - 

Production 136.36 - - - 

Yield 232.82 - - - 

Total kharif 

pulses 

Area 57.14 - - - 

Production 136.36 - - - 

Groundnut Area 36.15 2.00 20.00 0.14 

Production 33.56 1.88 10.00 0.06 

Yield 95.83 90.66 55.60 48.31 

Sesamum Area 130.00 307.69 357.50 1430.00 

Production 175.00 242.86 364.71 1550.00 

Yield 119.90 88.80 98.20 104.56 

Total kharif 

oilseeds 

Area 36.83 9.75 290.00 10.41 

Production 33.90 5.00 233.33 3.95 

Total kharif 

foodgrains 

Area 200.88 123.80 114.00 283.51 

Production 357.96 139.73 131.22 656.35 
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Table 2.1.7 (c) Compound Annual Growth Rates (CAGR) in area, production and yield for major kharif crops in Kapurthala 

district, 1970-71 to 2011-12 
                                                                                                                                                                                                                                           

                                                                                                                (Percent/annum)   

Crop 

Period I 

 1970-71 to 1984-85 

Period II 

 1985-86 to 1999-2000 

Period III 

 2000-01 to 2011-12 

Overall 

 1970-71 to 2011-12 

A P Y A P Y A P Y A P Y 

Rice 9.29*** 12.17*** 3.12*** 1.19*** 0.44 0.91 1.41*** 2.33*** 0.92** 3.37*** 4.41*** 1.22*** 

Maize -6.13*** -4.07*** 2.10* -3.16*** 1.13 4.50** -3.53*** 2.35 6.39*** -4.52*** -1.85*** 2.82*** 

Bajra             

Total kharif 

cereals 
5.87*** 9.42***  0.97*** 0.57  1.27*** 2.34***  2.42*** 3.78***  

Cotton             

Sugarcane -1.86 2.67* 4.52*** 7.16** 5.82** -1.37*** -7.23*** -7.71*** -0.48 1.72*** 2.12*** 0.40** 

Mash -0.98 2.14 3.15          

Arhar             

Moong             

Total kharif 

pulses 
-0.98 2.14           

Groundnut -6.55*** -6.05*** 0.70 -27.53*** -26.88*** 1.81 -4.73 -6.77 -2.25 -17.24*** -18.16*** -1.11*** 

Sesamum 4.04** 2.85 -1.14 6.44 6.59 0.15 10.43 9.05 -1.24 3.10** 3.62*** 0.50 

Total kharif 

oilseeds 
-6.38*** -6.00***  -16.01*** -19.82***  11.65 10.55  -10.96*** -13.33***  

Total kharif 

foodgrains 
5.84*** 9.42***  0.95*** 0.57  1.27*** 2.34***  2.41*** 3.78*** 5.84 

***, ** and * significant at one, five and ten percent level of significant 

Note: A: Area, P: Production and Y: Yield  
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per cent per annum and showed continuous decrease afterwards. On the other hand, the 

production of kharif oilseeds went down drastically since 1970s to 2000s and then showed 

marginal improvement during the recent period (TE 2011-12).  

 2.2. Procurement pattern for major crops 

The agency-wise procurement of paddy and wheat from 1981-82 to 2011-12 in Punjab 

State is shown in Table 2.2. 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. 

2.3 Summary 

The area under paddy has increased ten folds during last five 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 0.92 million tonnes to 10.5 million 

tonnes i.e. at CAGR 5.94 percent per annum. The productivity of paddy was consistently 

improving over the years but the growth has slowed down since 1980s. The area under cotton in 

1970-71 was about 7 percent of gross cropped area went down to 5.97 percent in 2011-12. The 

proportionate area under maize kept on declining since 1970-71 from 9.77 percent to 1.69 

percent in 2011-12. Area under sugarcane and potato has not remained stable. Respective share 

of pulses and oilseeds in GCA has recorded a sharp decline from 7.29 and 5.20 percent in 1971-

72 to 0.20 and 0.63 percent in 2011-12. The production of pulses and oilseeds also went down 

drastically over this period and that of sugarcane with some variations remained almost same. 

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. 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. 
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Table 2.2: 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 percentages to total in each column. 
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  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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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. 

3.1 Demographic characteristics 

                   Most of heads of the household were in the age group of 31 to 50 years in 

different farm size categories except for the small farm size group, where most of heads of the 

household were in the age group of above 50 years. Literacy rate in case of head of the family 

was observed to be higher than the state and national average. It was in the range of about 78 per 

cent to 84 per cent across various farm size categories. The family size of the sample households 

was found to be the lowest for the small farms (5), as compared to 7 for the other farm size 

categories (Table 3.1). Most of the family members (about 60%) were in the age group of 18- 60 

years. Agriculture was found to be the main occupation of about 99 per cent of the sample heads 

of the family. The custom of keeping permanent farm labour was found to increase with the 

increasing farm size. Only one of the small farm was found to keep permanent farm labour, 

while most of the large farms were keeping permanent farm labour. 
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Table: 3.1: General Characteristics of sample households 

                                                                                                                     (Per cent) 

Particulars Small Medium Large Overall 

Age of Head (Years) 

Up to 30 14.06 10.26 7.35 10.48 

31-50 40.63 48.72 50.00 46.67 

Above 50 45.31 41.02 42.65 42.85 

Educational status  of head of the family 

Illiterate 21.88 21.80 17.65 20.48 

Primary 34.38 26.92 29.41 30.00 

Matric 25.00 29.49 23.53 26.19 

Secondary 17.19 14.10 10.29 13.81 

Higher 1.55 7.69 19.12 9.52 

Average Family Size (No.) 

Males 3 4 4 3 

Females 2 3 3 3 

Total 5 7 7 6 

Age of family members (Years) 

Up to 18 22.83 25.34 27.35 25.39 

18-35 27.75 23.98 27.99 26.37 

35-60 36.13 36.75 30.77 34.49 

Above 60 13.29 13.93 13.89 13.75 

Occupation of Head of family 

Agriculture 

(Main 

occupation) 

98.44 100.0 98.53 99.05 

Agriculture 

(Subsidiary 

occupation) 

1.56 0.0 1.47 0.95 

Permanent farm labour 

Male 

Number 1 19 62 82 

Wages 

(Rs./month) 
5000.0 4668.0 4583.0 4608.0 

Female 

Number - - - - 

Wages 

(Rs./month) 
- - - - 

Children 

Number - - - - 

Wages 

(Rs./month) 
- - - - 
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3.2 Land resources  

          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 (Table 3.2). The level of leased in land (3.73 hectares) was much 

higher than the leased out land (0.05 hectares) among the sample respondents. It was strange to 

observe that the practice of leasing in land increased with the increasing farm size. The average 

small farms were leasing-in 0.38 hectares of land, while the average large farms were leasing-in 

8.72 hectares of land. The leasing-out of land was only prevalent amongst the small farms. The 

average operational land was observed to vary from 1.66 hectares for small farms to 16.72 

hectares on large farm categories. None of the area was found to be kept as current fallow during 

the reference period under the study. 

                    Table: 3.2: Average land holding of sample households 

                                                                                                                                                    (ha) 

Particulars Small Medium Large Overall 

Owned land 

Irrigated 1.46 3.37 8.0 4.29 

Unirrigated - - - - 

Total 1.46 3.37 8.0 4.29 

Leased-in land 

Irrigated 0.38 2.14 8.72 3.73 

Unirrigated - - - - 
Total 0.38 2.14 8.72 3.73 

Leased-out land 

Irrigated 0.18 - - 0.05 

Unirrigated - - - - 

Total 0.18 - - 0.05 

Fallow land 

Irrigated - - - - 

Unirrigated - - - - 

Total - - - - 

Total operational land 

Irrigated 1.66 5.51 16.72 7.97 

Unirrigated - - - - 

Total 1.66 5.51 16.72 7.97 
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                 3.3 Farm power, machinery and buildings 

 The average sample household was found to possess assets worth Rs. 3 lakh and the asset 

value was found to increase with the increasing farm size. The average small farms were found 

to possess the least number of tractors (0.30), while the average large farms possess more than 

one tractor. The average sample household was found to possess 0.79 tractors (Table 3.3). The 

proportion was found to increase with the increasing farm size. The average sample household 

was found to possess less than one electric motor (0.80) and the proportion was found to increase 

with the increasing farm size. The average sample household was found to own 0.7 implements 

and storage sheds and the proportion was found to increase with the increasing farm size. More 

than 30 per cent of the medium and large farms were even found to possess the generators, which 

show the high standard of living of these farmers. 

Table 3.3: Average farm power machinery and buildings, sample households 

Type of machine Small Medium Large Overall 

No. PV No. PV No. PV No. PV 

1. Tractor 0.30 45234 0.90 201859 1.10 322353 0.80 191524 

2. Trolley 0.10 5828 0.70 46449 1.00 82147 0.60 45629 

3. Harrow 0.20 1747 0.70 8767 1.00 14782 0.60 8575 

4. Cultivator 0.20 1406 0.80 6346 1.00 9221 0.70 5771 

5. Electric motor 0.40 2720 0.70 4305 1.40 11610 0.80 6188 

6. Diesel Engine 0.20 1984 0.40 3962 0.40 5382 0.30 3819 

7. Submersible pump 0.30 11531 0.60 17205 1.00 18684 0.60 15955 

8. Spray pump: (a)manual 0.50 195 0.90 479 1.20 468 0.90 389 

(b)Tractor mounted - - 0.04 1859 0.20 5309 0.10 2410 

9. Generator:(a) Self 0.10 813 0.1 1737 0.20 3677 0.10 2083 

(b) Tractor operated - - 0.20 3910 0.50 12485 0.20 5495 

10. Cart 0.30 1209 0.40 1626 0.60 2294 0.50 1715 

11. Drip System - - - - - - - - 

12. Small tools 6.0 566 11.0 1389 12.00 2434 10.0 1476 

13. Implements/storage shed 0.30 2375 0.80 9596 1.00 16000 0.70 9469 

Total - 75597 - 309489 - 506846 - 300498 

Note: PV is the Present value (Rs.) 
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3.4 Cropping pattern 

                  Paddy and wheat were the major kharif and rabi crops in the study area grown over 

about 47 and 79 per cent area respectively (Table 3.4.1). The area under paddy was found to vary 

from about 42 to 49 per cent of the net cropped area, which was the lowest for small farms and 

the highest for large farms. Sugarcane, basmati-paddy, maize, cotton and guara were the other 

important crops grown during the season.  Sugarcane occupied about 15 per cent during the 

kharif season. Basmati-paddy was another important crop of the season grown in all the selected 

districts of the state and occupied about 15 per cent of the total area during the kharif season. 

Maize was the other important kharif crop grown by the sample households of districts and 

occupied about 8 per cent of the net cropped area. 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. The farmers revealed that basmati-paddy, sugarcane, maize, cotton, groundnut 

and guara were the potential alternative crops to paddy during kharif season (Table 3.4.2).  

Fodder is grown in both kharif and rabi seasons in the state and occupied about 4 per cent of the 

net cropped area 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 net cropped area, respectively. Maize was the 

summer fodder crop grown on less than one per cent of the net cropped area. Poplar was also 

taken on 0.24 per cent of the net cropped area. 
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Table 3.4.1: Cropping Pattern of sample households  

                 (Per cent to Net cropped area) 

 

Season/Crop Small Medium Large Overall 

Kharif 

1. Paddy 43.60 41.62 49.07 46.81 

2. Basmati-paddy 17.10 15.55 14.47 14.91 

3.Maize 15.90 10.84 6.0 7.87 

4. Cotton 6.90 10.01 5.64 6.94 

5. Sugarcane 0.10 11.14 18.02 15.12 

6. Vegetables - 0.24 0.46 0.38 

7. Guara 5.50 5.15 2.82 3.59 

8.Radish seed 

production 
- 0.38 0.36 0.36 

9.Fodder 10.90 5.45 3.29 4.33 

Rabi 

1. Wheat 88.80 83.48 77.04 79.45 

2. Sunflower - - 0.36 0.24 

3. Rapeseed & 

Mustard 
0.60 0.59 0.75 0.70 

4.  Vegetable 0.20 0.05 0.45 0.33 

5. Field pea 5.40 4.69 2.17 3.03 

6.Potato 1.90 3.86 4.77 4.36 

7. Berseem 10.40 4.74 3.17 4.03 

Summer crops 

1. Maize - 0.66 0.25 0.34 

2.Chillies - 0.12 - 0.03 

Perennial crops 

1.Poplar - - 0.36 0.24 

Net cropped area 

(ha.) 
1.66 5.51 16.72 7.97 
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Table 3.4.2: Potential alternatives to paddy crop as perceived by Sample households 

 

                             (Per cent multiple response) 

Crop Small Medium Large Overall 

1.Basmati-paddy 57.81 46.15 44.12 49.05 

2. Bajra - 1.28 - 0.48 

3. Maize 9.38 15.38 7.35 10.95 

4. Cotton 4.69 7.69 10.29 7.62 

5. Groundnut 3.13 5.13 7.35 5.24 

6. Moong 1.56 - 2.94 1.43 

7. Soybean - 1.28 2.94 1.43 

8.Sugarcane  4.69 41.03 50.0 32.86 

9.Guara  - 8.97 4.41 4.76 

10.Vegetables - 1.56 1.28 1.47 

11.Green mannuring - - 1.47 0.48 

 

3.5 Production and disposal/utilization pattern  

3.5.1 Paddy  

 The production and disposal/utilization pattern of paddy has been given in Table 3.5.1 

(a). Almost all the produce was sold in the market as only 0.21 per cent produce was kept for 

home consumption, seed for next year and for feed purposes. The proportion of paddy sold to the 

production was the highest in case of large farmers (99.91 per cent) and the least for small 

farmers (99.71 per cent). As there is assured marketing of paddy in the state, the government 

agencies were purchasing the paddy at minimum support price (MSP) from the farmers in the 

state. Therefore, whole quantity of paddy was sold through the government agencies.  
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Table 3.5.1(a): Production, crop retention and disposal pattern of paddy, sample 

households 

                                                                                                              (Quantity in Qtl/farm) 

Crop Small Medium Large Overall 

Production 48.07 

(100.0) 

157.71  

(100.0) 

561.55 

(100.0) 

255.10 

(100.0) 

Retention for 
Self consumption 0.04 

(0.08) 

0.07 

(0.04) 

0.06  

(0.01) 

0.06  

(0.02) 
Seed 0.02 

(0.04) 

0.04 

(0.02) 

0.15 

0.03) 

0.07 

(0.03) 
Feed 0.07 

(0.15) 

0.15  

(0.10) 

0.26 

(0.04) 

0.16 

0.06) 
Payments in kind 0.01  

(0.02) 

0.01 

(0.01) 

0.04 

(0.01) 

0.02 

(0.01) 

Total retention 0.14 

(0.29) 

0.27 

(0.17) 

0.51 

(0.09) 

0.31 

(0.12) 

Total qty. sold 47.93 

(97.71) 

157.44 

(99.83) 

561.04 

(99.91) 

254.79 

(99.88) 

Disposal pattern: sold to govt. agency 

Quantity  47.93 157.44 561.04 254.79 

Price (Rs/quintal) 1280.0 1280.0 1280.0 1280.0 

Note: Figures in parentheses indicate the percentages to total production.  

3.5.2 Basmati-paddy  

 In Basmati-paddy, net quantity sold was 96.89 per cent of the total production on the 

sample farms. The home consumption, seed for next year and and the quantity kept for feed was 

3.11 per cent of the total production. The percent of quantity sold was the highest in case of large 

farmers (97.25 per cent) and the least for small farmers (94.48 per cent), which may be due to 

better storage facilities available with the large farms. 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 Small Medium Large Overall 

Production 23.04 

(100.0) 

43.91 

(100.0) 

114.91 

(100.0) 

66.76 

(100.0) 

Retention for 
Self consumption 1.23 

(5.34) 

1.46 

(3.32) 

2.98 

(2.59) 

2.0 

(3.00) 
Seed 0.02 

(0.09) 

0.01 

(0.02) 

0.12 

(0.10) 

0.05 

(0.07) 
Feed - 

 

- 0.05 

(0.04) 

0.02 

(0.03) 
Payments in kind 0.02 

(0.09) 

0.01 

(0.02) 

0.01 

(0.01) 

0.01 

(0.01) 

Total retention 1.27 

(5.52) 

1.48 

(3.37) 

3.16 

(2.75) 

2.08 

(3.11) 

Total qty. sold 21.77 

(94.48) 

42.43 

(96.62) 

111.75 

(97.25) 

64.68 

(96.89) 

Disposal pattern: sold to local trader 

Quantity 21.77 42.43 111.75 64.68 

Price (Rs/quintal) 2765.0 3069.0 3237.0 3159.0 

Note: Figures in parentheses indicate the percentages to total production.  

 

3.5.3 Maize   

 The net quantity sold for maize was found to be 96.41 per cent of the total production on 

the sample farms as 3.59 per cent produce was kept for home consumption, seed for next year 

and for feed purposes. The proportion of maize sold to the production was the highest in case of 

large farmers (97.68 per cent) and the least for small farmers (92.06 per cent). The whole 

quantity of maize was sold through the local/private traders in the market.  
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Table 3.5.1(c): Production, crop retention and disposal pattern of maize, sample households  

                                                                                 (Quantity in Qtl/farm) 

Note: Figures in parentheses indicate the percentages to total production.  

 

3.5.4 Cotton  

 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(d): Production, crop retention and disposal pattern of cotton, sample households  

                                                                                 (Quantity in Qtl/farm) 

 

Crop Small Medium Large Overall 

Production 23.69 

(100.0) 

63.82 

(100.0) 

118.39 

(100.0) 

66.86 

(100.0) 

Retention for 
Self consumption 1.22 

(5.15) 

1.58 

(2.48) 

1.52 

(1.28) 

1.44 

(2.15) 
Seed - - - - 
Feed 0.63 

(2.66) 

1.0 

(1.56) 

1.21 

(1.02) 

0.94 

(1.41) 
Payments in kind 0.03 

(0.13) 

0.02 

(0.03) 

0.02 

(0.02) 

0.02 

(0.03) 

Total retention 1.88 

(7.94) 

2.60 

(4.07) 

2.75 

(2.32) 

2.40 

(3.59) 

Total qty. sold 21.81 

(92.06) 

61.22 

(95.93) 

115.64 

(97.68) 

64.46 

(96.41) 

 Disposal pattern: sold to local trader 

Quantity 21.81 61.22 115.64 64.46 

Price (Rs/quintal) 865.0 684.0 856.0 860.0 

Crop Small Medium Large Overall 

Production 9.82 44.07 78.44 46.85 

Total retention - - - - 

Total qty. sold 9.82 44.07 78.44 46.85 

 Disposal pattern: sold to local trader 

Quantity  9.82 44.07 78.44 46.85 

Price (Rs/quintal) 4232.0 4061.0 4200.0 4150.0 
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3.5.5 Guara 

  

 The whole quantity of guara 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. The whole 

quantity of guara was sold through the local/private traders in the market.  

Table 3.5.1(e): Production, crop retention and disposal pattern of guara, sample households  

 

                                                                                 (Quantity in Qtls/farm) 

 

Sugarcane  

 In sugarcane, net quantity sold was 88.92 per cent of the total production on the sample 

farms. The home consumption, seed for next year and the quantity kept for feed was about 11 per 

cent of the total production. The percent of quantity sold was the lowest in case of large farmers 

(88.6 per cent) and the highest for small farmers (92 per cent), as the large farms were found to 

retain more for seed to be used in the next year. The whole quantity of sugarcane was sold to the 

processor/miller in the nearby area.  

Crop Small Medium Large Overall 

Production 6.53 15.14 28.16 17.23 

Total retention - - - - 

Total qty. sold 6.53 15.14 28.16 17.23 

 Disposal pattern: sold to local trader 

Quantity 6.53 15.14 28.16 17.23 

Price (Rs/quintal) 5157.0 5274.0 5755.0 5525.0 
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Table 3.5.1(f): Production, crop retention and disposal pattern of sugarcane, sample households    

                                                                         

 (Quantity in Qtl/farm) 

Note: Figures in parentheses indicate the percentages to total production.  

 

3.6. Summary 

Most of heads of the household were in the age group of 31 to 50 years in different farm 

size categories except for the small farm size group, where most of heads of the household were 

in the age group of above 50 years. Literacy rate in case of head of the family was about 78 per 

cent to 84 per cent across various farm size categories. The family size of the sample households 

was found to be the lowest for the small farms (6), as compared to 7 for the other farm size 

categories. Most of the family members (about 60%) were in the age group of 18 to 60 years. 

Agriculture was found to be the main occupation of about 99 per cent of the sample heads of the 

family. The custom of keeping permanent farm labour was found to increase with the increasing 

farm size. Only one of the small farm was found to keep permanent farm labour, while most of 

the large farms were keeping permanent farm labour. Almost all the area had the irrigation 

facilities highlighting well developed irrigation infrastructure in the study region. The average 

operational holding size of sample households was 7.97 hectares. The level of leased in land 

(3.73 hectares) was much higher than the leased out land (0.05 hectares) among the sample 

respondents. The average operational land was observed to vary from 1.66 hectares for small 

farms to 16.72 hectares for large farm categories. The average sample household was found to 

Crop Small Medium Large Overall 

Production 25.0 

(100.0) 

1039.0 

(100.0) 

3230.45  

(100.0) 

2231.63  

(100.0) 

Retention for 

Self consumption 2.0 

(8.0) 

4.0 

(0.38) 

3.91 

(0.12) 

3.92 

(0.18) 

Seed - 98.26 

(9.46) 

364.30 

(11.28) 

243.35 

(10.90) 

Feed - - - - 

Payments in kind - - - - 

Total retention 2.0 

(8.0) 

102.26 

(9.84) 

368.21 

(11.40) 

247.27 

(11.08) 

Total qty. sold 23.0 

(92.0) 

936.74 

(90.16) 

2862.24 

(88.60) 

1984.36 

(88.92) 

Disposal pattern: sold to processor/miller  

Quantity  23.0 936.74 2862.24 1984.36 

Price (Rs/quintal) 270.0 270.0 270.0 270.0 
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possess assets worth Rs. 3 lakh and the asset value was found to increase with the increasing 

farm size. The average sample household was found to possess 0.79 tractors and less than one 

electric motor (0.80). Paddy and wheat were the major kharif and rabi crops in the study area 

grown on about 47 and 79 per cent area respectively. Sugarcane, basmati, maize cotton and guara 

were the other important crops grown during the kharif season occupying about 15, 15, 8, 7 and 

4 per cent of the net cropped area during the kharif season. The farmers revealed that Basmati-

paddy, sugarcane, maize, cotton, groundnut and guara were the potential alternative crops to 

paddy during the kharif season.  Fodder is grown in the kharif and rabi seasons in the state and 

occupied about 4 per cent of the net cropped area 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 net cropped 

area, respectively. Maize was the summer fodder crop grown on less than one per cent of the net 

cropped area. 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. The whole 

quantity of guara and cotton 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. As there is 

assured marketing of paddy in the state, the government agencies were purchasing the paddy at 

minimum support price (MSP) from the farmers in the state. Unlike the fine varieties of paddy, 

there is no provision of procurement by the government agency in case of other competing crops.  
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Chapter 4 

Economics of Production of Paddy vis-à-vis Competing Crops   

The remarkable progress of Punjab agriculture is credited to the use of inputs like 

fertilizers, improved seeds, irrigation, plant protection chemicals, machinery, credit and 

technology back up.  Punjab is a leading state in ensuring the timely availability and efficient 

delivery system of these vital inputs required for agriculture. The diversification of Punjab 

agriculture 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, maize, 

cotton, guara and sugarcane were selected for indepth analysis. The present chapter deals with 

the recent trends in use/requirement of important farm inputs and their prices in Punjab. 

4.1. Input use pattern of major kharif crops  

4.1.1. Paddy 

The input use pattern for the cultivation of paddy crop has been depicted in Table 4.1 (a). 

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 crop also required 

about 13 machine labour hours particularly for field preparation and harvesting of crop through 

combine harvesters. 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 use of urea increased with the farm size, whereas 

the opposite trend was observed in case of the use of DAP and MOP. The per hectare plant 

protection expenses were to the tune of Rs. 2915 which increased with the farm size. Being 

highly water intensive crop, paddy required about 155 hours for the irrigation at different stages 

of paddy production. 
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Table 4.1(a): Input use pattern for cultivation of paddy, sample households   

                                                                                                                                     (Per hectare) 

Crop Unit Small Medium Large Overall 

1. Human labor 

Man days 

 

i) Hired 17.80 22.53 31.58 24.02 

ii) Family 19.71 16.94 7.41 14.70 

2. Machine labor Hours 13.04 13.32 13.36 13.25 

3. Seed Kg. 15.51 15.11 15.11 15.23 

4. FYM Quintals - - - - 

5. Fertilizer   

i. Urea 

Kg 

278.65 284.04 286.05 283.05 

ii. CAN -  - - 

iii. DAP 117.90 116.38 113.87 116.03 

iv. MOP 5.79 4.75 4.54 5.00 

v. Zinc sulphate 9.07 8.09 10.81 9.27 

vi. Ferrous 

sulphate 
- 1.36 8.17 3.15 

6. Plant 

protection 

measures 

Rs. 2757.00 2782.00 3216.00 2915.00 

7. Irrigation Hours 155.19 154.61 155.79 155.17 

 

4.1.2. Basmati-paddy 

The input use pattern for the cultivation of basmati-paddy shows that 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). The labour requirement 

was more than fine varieties of paddy as manual harvesting of crop was more popular for 

basmati-paddy. The basmati-paddy crop also required about 10 machine labour hours 

particularly for field preparation. 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) and its 

use increased with the farm size. Urea, DAP; MOP, Zinc and Sulphur were also used by the 
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growers for basmati-paddy production. The use of DAP increased with the farm size. The plant 

protection expenses were to the tune of Rs. 3287, which were slightly higher than fine varieties 

of paddy. Being highly water intensive crop, basmati-paddy required about 112 hours for the 

irrigation at different stages of its production, which were lower as compared to the requirement 

for fine varieties of paddy. 

Table 4.1(b): Input use pattern for cultivation of basmati-paddy, sample households  

                                                                                                                              (Per hectare) 

Crop Unit Small Medium Large Overall 

1. Human labor 

Man days 

 

i) Hired 35.46 41.87 45.48 41.90 

ii) Family 18.01 14.00 8.01 12.55 

2. Machine labor Hours 11.35 9.87 10.72 10.51 

3. Seed Kg. 13.35 12.63 12.73 12.82 

4. FYM Quintals 2.32 3.77 13.20 7.08 

5. Fertilizer   

i. Urea 

Kg. 

174.44 161.16 168.22 166.68 

ii. CAN - - - - 

iii. DAP 64.45 72.89 87.30 76.64 

iv. MOP 10.81 7.49 10.01 9.16 

v. Zinc sulphate 10.81 6.20 8.30 7.98 

vi. Ferrous 

sulphate 
5.17 3.81 3.41 3.94 

6. Plant 

protection 

measures 

Rs. 3839.00 3047.00 3235.00 3287.00 

7. Irrigation Hours 125.58 108.32 119.62 112.47 

 

4.1.3. Maize 

The input use pattern for the cultivation of maize crop has been depicted in Table 4.1 (c). 

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 12 machine labour hours 
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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 is higher as compared 

to the recommended level of 20 Kg/hectare. FYM was only used by the small farms for the 

maize production. Urea, DAP; MOP and Zinc were also used by the growers for maize 

production. The use of Zinc increased with the farm size. The plant protection expenses were to 

the tune of Rs. 1769 per hectare which increased with the farm size. The maize crop required 

about 34 hours per hectare for the irrigation at different stages of its production, which was about 

only 20 per cent as required for paddy cultivation. 

Table 4.1(c): Input use pattern for cultivation of maize, sample households 

                                                                                                                            (Per hectare) 

Crop Unit Small Medium Large Overall 

1. Human labour 

Man days 

 

i) Hired 41.61 42.94 49.41 44.42 

ii) Family 15.93 9.06 5.74 10.32 

2. Machine 

labour 
Hours 14.58 11.23 11.09 12.29 

3. Seed Kg. 24.24 23.63 24.19 23.99 

4. FYM Quintals 13.12 - - 4.28 

5. Fertilizer   

i. Urea 

Kg. 

290.87 298.40 292.14 294.09 

ii. CAN - - - - 

iii. DAP 151.03 123.17 133.29 135.26 

iv. MOP 1.54 18.02 15.76 11.97 

v. Zinc sulphate 1.54 3.00 4.85 3.07 

vi. Ferrous 

sulphate 
- - - - 

6. Plant 

protection 

measures 

Rs. 1617.00 1792.00 1907.00 1769.00 

7. Irrigation Hours 38.05 31.91 33.39 34.35 
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4.1.4. Cotton 

The input use pattern for the cultivation of cotton shows that about 82 man days per 

hectare were required for carrying out the various operations like sowing, fertiliser/insecticide 

application, irrigation, harvesting etc. (Table 4.1 d). This shows that cotton is highly labour 

intensive crop. The labour requirement was more than other competing crops during kharif 

season as more labour was required for harvesting of crop which is done manually. The cotton 

crop also required about 16 machine labour hours particularly for field preparation. The cotton 

growers were found to use about 4 Kg of seed per hectare. FYM was also used by the sample 

growers for the cotton production (about 12q/hectare). Urea, DAP and MOP were the fertilisers 

used by the growers for cotton production. On per hectare basis, the plant protection expenses 

were to the tune of Rs. 5147, which were more than other competing crops during kharif season 

as the crop needs more sprays of insecticides/pesticides. The cotton crop required about 78 hours  

Table 4.1(d): Input use pattern for cultivation of cotton, sample households                                                                                                                                                                                 

                                                                                                                                 (Per hectare) 

Crop Unit Small Medium Large Overall 

1. Human labour  Man 

days 

 

i) Hired 60.09 64.11 68.58 64.58 

ii) Family 30.57 16.05 10.49 17.24 

2. Machine labour Hours 14.49 15.50 16.38 15.54 

3. Seed Kg. 3.70 4.23 4.22 4.06 

4. FYM Quintals 22.80 - 18.89 12.35 

5. Fertilizer Kg.  

i. Urea 227.05 257.50 254.26 248.48 

ii. CAN - - - - 

iii. DAP 120.65 125.97 108.24 118.56 

iv. MOP - 8.03 3.63 4.45 

v. Zinc sulphate - - - - 

vi. Ferrous sulphate - - - - 

6. Plant protection 

measures 

Rs. 4122.00 5043.00 5985.00 5147.00 

7. Irrigation Hours 7828 79.66 74.39 77.51 
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for the irrigation at different stages of its production, which were lower as compared to the 

requirement for paddy. 

4.1.5. Guara 

The input use pattern for the cultivation of guara crop has been depicted in Table 4.1 (e). 

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 10 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 which increased with the farm size, and these were the least than other  

Table 4.1(e): Input use pattern for cultivation of guara , sample households,  

                                                                                                                            (Per hectare) 

Crop Unit Small Medium Large Overall 

1. Human labour 

Man days 

 

i) Hired 6.15 17.14 16.40 14.02 

ii) Family 12.77 3.75 3.72 6.19 

2. Machine labour Hours 8.65 9.59 10.89 9.78 

3. Seed Kg. 12.46 16.06 13.67 14.32 

4. FYM Quintals - - - - 

5. Fertilizer Kg.  

i. Urea 

 

6.74 15.26 15.00 12.94 

ii. CAN - - - - 

iii. DAP - 3.63 - 1.47 

iv. MOP - - - - 

v. Zinc sulphate - - - - 

vi. Ferrous 

sulphate 
- - - - 

6. Plant protection 

measures 
Rs. 124 436 453 360 

7. Irrigation Hours 4.04 8.65 5.38 6.35 
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competing crops during kharif season as the crop needs lesser sprays of insecticides/pesticides. 

The guara crop required only about 6 hours per hectare for the irrigation at different stages of its 

production, which was less than 5 per cent as required for paddy cultivation and the crop can 

even be grown in rainfed areas. 

4.1.6. Sugarcane 

The input use pattern for the cultivation of sugarcane 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 f). 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 21 machine labour 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. MOP, Zinc and Sulphur were not used by the small farms. On per hectare basis, the 

plant protection expenses were to the tune of Rs. 4239. The sugarcane crop required about 115 

hours per hectare for the irrigation at different stages of its production, which were lower as 

compared to the requirement for paddy. 

4.2. Cost of cultivation for paddy vis-à-vis competing crops  

4.2.1 Paddy 

The total variable cost on per hectare basis for paddy crop was found to vary between Rs 

26475 for medium farms to Rs 29590 for the small farms due to the high level of cost of machine 

labour incurred by small farms which were mostly using the hired machinery for carrying out the 

harvesting and other operations during. On overall basis, the total variable cost on per hectare 

basis was found to be Rs 27465. 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 highest 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 



63 

 

Table 4.1(f): Input use pattern for cultivation of sugarcane, sample households 

                                                                                                                                    (Per hectare) 

Crop Unit Small Medium Large Overall 

1. Human labour 

Mandays 

 

i) Hired 104.98 119.14 128.48 124.10 

ii) Family 17.14 21.15 15.08 17.76 

2. Machine 

labour 
Hours 14.82 22.41 20.77 21.41 

3. Seed Kg. 74.10 70.50 76.79 74.01 

4. FYM Quintals - 18.00 7.86 12.20 

5. Fertilizer   

i. Urea 

Kg. 

494.00 469.30 503.82 488.60 

ii. CAN - - - - 

iii. DAP 247.00 225.83 231.56 227.70 

iv. MOP - 51.16 67.36 59.43 

v. Zinc sulphate - 9.17 8.42 8.65 

vi. Ferrous 

sulphate 
- 2.12 3.87 3.06 

6. Plant 

protection 

measures 

Rs. 4199.00 4470.00 4056.00 4239.00 

7. Irrigation Hours 103.04 112.00 118.17 115.29 

 

variable cost. Amongst different farm size categories, on per hectare basis, the large farms had to 

incur the lowest expenses on machine labour (Rs. 4090), fertiliser (Rs. 4675) and plant 

protection measures (Rs. 3216). The average farm was found to incur Rs. 670 per hectare for 

seed, and there were not large variations amongst different farm size categories (Table 4.2 a).  
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Table 4.2(a): Operational cost of cultivation of paddy, sample households  

                                                                                                                                           (Rs/ha) 

Crop Small Medium Large Overall 

1. Human labour 

i) Hired 6737 

(22.77) 

7991 

(30.18) 

10389 

(38.62) 

8291 

(30.19) 

ii) Family 5378 

(18.18) 

4568 

(17.25) 

2014 

(7.49) 

3988 

(14.52) 

2. Machine labour 8023 

(27.11) 

4652 

(17.57) 

4090 

(15.20) 

5497 

(20.01) 

3. Seed 655 

(2.21) 

656 

(2.48) 

701 

(2.61) 

670 

(2.44) 

4. FYM - - - - 

5. Fertilizer 4652 

(15.72) 

4623 

(17.46) 

4675 

(17.38) 

4649 

(16.93) 

6. Plant protection 

measures 

2757 

(9.32) 

2782 

(10.51) 

3216 

(11.96) 

2915 

(10.61) 

7. Irrigation 879 

(2.97) 

748 

(2.83) 

1350 

(5.02) 

983 

(3.58) 

8. Interest on 

working capital 

509 

(1.72) 

455 

(1.72) 

463 

(1.72) 

472 

(1.72) 

Total cost 29590 

(100.0) 

26475 

(100.0) 

26898 

(100.0) 

27465 

(100.0) 

Note: Figures in parentheses indicate the percentages to total cost.  

   4.2.2  Basmati-paddy 

The total variable cost on per hectare basis for basmati-paddy crop was found to vary 

between Rs 29707 for small farms to Rs 25615 for the medium farms which is due to the high 

level of cost of machine labour incurred by small farms which were mostly using the hired 

machinery for carrying out the various operations during basmati-paddy production (Table 4.2b). 

On overall basis, the total variable cost on per hectare basis was found to be Rs 26704. Human 

labour was found to take larger proportion of the cost as its share was about 56 per cent. Most of 

the labour is required during the transplantation and harvesting of the crop. Expenses on machine 

labor, 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. 

Amongst different farm size categories, on per hectare basis, the small farms had to incur the 

highest expenses on machine labor (Rs. 5959) as they were mostly dependent upon the hired 

machinery. The expenses for fertiliser on per hectare basis were found to vary between Rs 3137 
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for medium farms to Rs 3640 for the large farms, while the expenses for plant protection 

measures were the highest for small farms (Rs. 3839).   Amongst different farm size categories, 

on per hectare basis, the small farms had to incur the highest expenses on irrigation (Rs. 511) as 

they had even to incur the cost for purchase of water. 

          Table 4.2(b): Operational cost of cultivation of basmati-paddy, sample households 

                                                                                                                                  (Rs/ha) 

Crop Small Medium Large Overall 

1. Human labour 

i) Hired 9842 

(33.13) 

11604 

(45.30) 

12979 

(49.55) 

11759 

(44.03) 

ii) Family 4782 

(16.10) 

3694 

(14.42) 

2115 

(8.08) 

3318 

(12.43) 

2. Machine labour 5959 

(20.06) 

2748 

(10.73) 

2382 

(9.10) 

3288 

(12.31) 

3. Seed 769 

(2.59) 

739 

(2.88) 

784 

(2.99) 

763 

(2.86) 

4. FYM 39 

(0.13) 

109 

(0.43) 

138 

(0.53) 

106 

(0.40) 

5. Fertilizer 3437 

(11.57) 

3137 

(12.25) 

3640 

(13.90) 

3394 

(12.71) 

6. Plant protection 

measures 

3839 

(12.92) 

3047 

(11.90) 

3235 

(12.35) 

3287 

(12.30) 

7. Irrigation 529 

(1.78) 

96 

(0.37) 

466 

(1.078) 

330 

(1.24) 

8. Interest on 

working capital 

511 

(1.72) 

441 

(1.72) 

450 

(1.72) 

459 

(1.72) 

Total cost 29707 

(100.0) 

25615 

(100.0) 

26189 

(100.0) 

26704 

(100.0) 

Note: Figures in parentheses indicate the percentages to total cost.  

         4.2.3  Maize  

The total variable cost on per hectare basis for maize was found to vary between Rs 

33186 for small farms to Rs 31602 for the large farms which is due to the highest level of cost of 

machine labour incurred by small farms (Table 4.2 c). On overall basis, the total variable cost on 

per hectare basis was found to be Rs 32179. 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. The expenses on hired labour were found to increase with the increase in farm size. It 

shows that the small farms were more dependent upon the family labour for carrying out various 

agricultural operations, while the large farms incurred the huge expenses (Rs. 15123/ha) on the 
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hired labour. 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. Amongst different farm size categories, on per hectare basis, 

the small farms had to incur the highest expenses on machine labor (Rs. 5303), fertiliser (Rs. 

5258) and seed (Rs. 4818). The expenses for plant protection measures on per hectare basis were 

found to vary between Rs 2043 for small farms to Rs 1792 for the medium farms.  

Table 4.2 (c):  Operational cost of cultivation of maize, sample households 

                                                                                                                                               (Rs/ha) 

Crop Small Medium Large Overall 

1. Human labour 

i) Hired 11309 

(34.08) 

13832 

(43.55) 

15123 

(47.86) 

13390 

(41.61) 

ii) Family 3730 

(11.24) 

2453 

(7.72) 

1545 

(4.89) 

2601 

(8.08) 

2. Machine labour 5303 

(15.98) 

3736 

(11.76) 

2689 

(8.51) 

3938 

(12.24) 

3. Seed 4818 

(14.52) 

4489 

(14.13) 

4655 

(14.73) 

4645 

(14.43) 

4. FYM 77 

(0.23) 

- 

 

- 

 

25 

(0.08) 

5. Fertilizer 5258 

(15.84) 

4918 

(15.48) 

5139 

(16.26) 

5094 

(15.83) 

6. Plant protection 

measures 

2043 

(6.16) 

1792 

(5.64) 

1907 

(6.03) 

1908 

(5.93) 

7. Irrigation 77 

(0.23) 

- 

 

- 

 

25 

(0.08) 

8. Interest on working 

capital 

571 

(1.72) 

546 

(1.72) 

544 

(1.72) 

553 

(1.72) 

Total cost 33186 

(100.0) 

31766 

(100.0) 

31602 

(100.0) 

32179 

(100.0) 

Note: Figures in parentheses indicate the percentages to total cost.  

4.2.4  Cotton 

The total variable cost on per hectare basis for cotton crop was found to vary between Rs 

37766 for small farms to Rs 36132 for the medium farms. The variation is due to the level of cost 

of machine labour incurred by these farms. On overall basis, the total variable cost on per hectare 

basis was found to be Rs 36523. 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 highest expenses on it, which is particularly required during the harvesting of the 
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crop. Expenses on seed, plant protection measures, fertilisers and machine labour were the other 

important components of the variable cost. Amongst different farm size categories, on per 

hectare basis, the medium farms had to incur the lowest expenses on machine labour (Rs. 2718) 

and the highest for fertiliser (Rs. 4537).  The large farms had to incur the highest expenses on 

plant protection measures (Rs. 5985). The average farm was found to incur Rs. 6249 per hectare 

basis for seed, and there was not large variations amongst different farm size categories (Table 

4.2 d).  

     Table 4.2(d): Operational cost of cultivation of cotton, sample households 

                                                                                                                                              (Rs/ha) 

Crop Small Medium Large Overall 

1. Human labour 

i) Hired 7810 

(20.68) 

11293 

(31.25) 

12067 

(32.75) 

10651 

(29.16) 

ii) Family 6589 

(17.45) 

4154 

(11.50) 

2606 

(7.08) 

4261 

(11.67) 

2. Machine labour 4932 

(13.06) 

2718 

(7.52) 

3118 

(8.47) 

3430 

(9.39) 

3. Seed 5852 

(15.50) 

6299 

(17.43) 

6495 

(17.64) 

6249 

(17.11) 

4. FYM 285 

(0.75) 

- 

 

218 

(0.59) 

148 

(0.41) 

5. Fertilizer 4122 

(10.91) 

4537 

(12.56) 

4026 

(10.94) 

4255 

(11.65) 

6. Plant protection 

measures 

5212 

(13.80) 

5043 

(13.96) 

5985 

(16.26) 

5147 

(14.09) 

7. Irrigation 2314 

(6.13) 

1467 

(4.06) 

1665 

(4.52) 

1754 

(4.80) 

8. Interest on working 

capital 

650 

(1.72) 

621 

(1.72) 

633 

(1.72) 

628 

(1.72) 

Total cost 37766 

(100.0) 

36132 

(100.0) 

36813 

(100.0) 

36523 

(100.0) 

Note: Figures in parentheses indicate the percentages to total cost.  

    4.2.5  Guara 

The total variable cost on per hectare basis for guara crop was found to vary between Rs 

9101 for small farms to Rs 10801 for the medium farms while on overall basis, the total variable 

cost on per hectare basis was found to be Rs 9943. 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 
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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. Amongst 

different farm size categories, on per hectare basis, the small farms had to incur the highest 

expenses on machine labour (Rs. 2693) as they were mostly dependent upon the hired 

machinery. The expenses for seed on per hectare basis were found to vary between Rs 1350 for 

large farms to Rs 1823 for the medium farms, while the expenses for plant protection measures 

were the highest for large farms (Rs. 453).   Amongst different farm size categories, on per 

hectare basis, the small farms had to incur the highest expenses on fertiliser (Rs. 36). 

         Table 4.2(e): Operational cost of cultivation of guara, sample households 

                                                                                                                               (Rs/ha) 

Crop Small Medium Large Overall 

1. Human labour 

i) Hired 1720 

(18.90) 

4609 

(42.67) 

4430 

(46.33) 

3793 

(38.15) 

ii) Family 2952 

(32.44) 

1015 

(9.40) 

1017 

(10.64) 

1523 

(15.32) 

2. Machine labour 2693 

(29.59) 

2562 

(23.72) 

2066 

(21.61) 

2431 

(24.45) 

3. Seed 1419 

(15.59) 

1823 

(16.88) 

1350 

(14.12) 

1560 

(15.69) 

4. FYM - - - - 

5. Fertilizer 36 

(0.40) 

170 

(1.57) 

81 

(0.85) 

105 

(1.06) 

6. Plant protection 

measures 

124 

(1.36) 

436 

(4.04) 

453 

(4.74) 

360 

(3.62) 

7. Irrigation - - - - 

8. Interest on 

working capital 

157 

(1.72) 

186 

(1.72) 

164 

(1.72) 

171 

(1.72) 

Total cost 9101 

(100.0) 

10801 

(100.0) 

9561 

(100.0) 

9943 

(100.0) 

Note: Figures in parentheses indicate the percentages to total cost.  

        4.2.6  Sugarcane 

    The total variable cost on per hectare basis for sugarcane was found to vary between Rs 

72214 for small farms to Rs 81050 for the large farms which is due to the highest level of cost of 

machine labour incurred by small farms (Table 4.2 f). On overall basis, the total variable cost on 

per hectare basis was found to be Rs 80890. 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 
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crop. The expenses on hired labour were found to increase with the increase in farm size as the 

large farms incurred the huge expenses (Rs. 35383/ha) on the hired labour. 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. 

Amongst different farm size categories, on per hectare basis, the small farms had to incur the 

highest expenses on machine labor (Rs. 9880), while the large farms had to incur the highest 

expenses on fertiliser (Rs. 9615) and seed (Rs. 20403). The expenses for plant protection 

measures on per hectare basis were found to vary between Rs 4056 for large farms to Rs 4470 for 

the medium farms.  

 

Table 4.2(f): Operational cost of cultivation of sugarcane, sample households 

                                                                                                                                         (Rs/ha) 

Crop Small Medium Large Overall 

1. Human labour 

i) Hired 27911 

(38.65) 

33903 

(41.89) 

35383 

(43.66) 

34642 

(42.82) 

ii) Family 4860 

(6.73) 

5280 

(6.52) 

3582 

(4.42) 

4341 

(5.37) 

2. Machine labour 9880 

(13.68) 

6424 

(7.94) 

4635 

(5.72) 

5483 

(6.78) 

3. Seed 17290 

(23.94) 

18465 

(22.81) 

20403 

(25.17) 

19516 

(24.13) 

4. FYM - 

 

212 

(0.26) 

112 

(0.14) 

154 

(0.19) 

5. Fertilizer 5632 

(7.80) 

9110 

(11.26) 

9615 

(11.86) 

9344 

(11.55) 

6. Plant protection 

measures 

4199 

(5.82) 

4470 

(5.52) 

4056 

(5.0) 

4239 

(5.24) 

7. Irrigation - 

 

342 

(0.42) 

523 

(0.65) 

437 

(0.54) 

8. Interest on 

working capital 

2442 

(3.38) 

2737 

(3.38) 

2741 

(3.38) 

2735 

(3.38) 

Total cost 72214 

(100.0) 

80943 

(100.0) 

81050 

(100.0) 

80891 

(100.0) 

Note: Figures in parentheses indicate the percentages 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 and the results are presented in Table 4.3. It is to be noted that the economics of 
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sugarcane, being the annual crop, cannot be compared with other kharif crops and only the 

benefit cost analysis has been utilised for the purpose. During the kharif season, paddy is the 

most important crop of the state. The results showed that the returns over variable cost fetched 

from Basmati-paddy were the highest on per hectare basis (Rs. 122276) even more than the fine 

varieties of paddy (Rs. 60113), which was mainly due the higher average price of basmati-paddy 

(Rs. 3673/q) fetched during the reference year under the study.  Otherwise, the last year average 

price received by the farmers was about Rs. 2800/q. The production scenario of basmati-paddy in 

the state has significantly improved in the recent years due to the adoption of Pusa 1509 and 

Pusa 1121 varieties in the state, which have become popular in the state due to their better yield. 

It was followed by guara, cotton and maize as the returns over variable cost on per hectare basis 

for these crops were Rs. 57075, Rs. 50407 and Rs. 13602 respectively. The returns over variable 

cost on per hectare basis were the least for maize crop as the average price realized by the 

farmers was only Rs. 860/q, which was only about 70 per cent as compared to the MSP 

announced by the government (Rs. 1310/q). The returns over variable cost for maize could be 

increased through the government procurement at MSP. The MSP coupled with effective 

procurement can go a long way in making maize cultivation remunerative in the state. The guara 

growers got handsome returns over variable cost 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. 

Cotton crop requiring specific agro-climatic conditions can be cultivated only in the South 

western region of the state. In terms of benefit cost analysis, the ratio was the highest for guara 

(6.73), which may be due to the lowest variable cost which has to be incurred during production 

of the crop. 

4.4. Resource use efficiency for major kharif crops  

In order to study the resource use efficiency, both linear as well as log linear (Cobb-

Douglas Production Function) were tried by taking the physical quantities as well the values in 

monetary terms for major kharif crops selected for the study. Cobb-Douglas production function 

by taking the physical quantities was found to be the better fit in terms of level of significance of 

independent variables, logical signs and value of R
2 

and the results are presented in Table 4.4.1. 

The resource use efficiency was assessed by computing the ratio of marginal value product 

(MVP) and marginal factor cost (MFC) ratio and the results are presented in Table 4.4.2. 
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4.4.1 Paddy 

The coefficients of machine labour for paddy were positive and significant which shows 

that there is underutilization of machine labour and more machine labour can be employed to 

increase the production/hectare. The coefficients of expenses on Ferrous Sulphate and irrigation 

hours were negative and significant for paddy production indicating excessive use of these 

inputs. The regression coefficients for expenditure on plant protection measures were positive 

   Table 4.3: Economics of paddy vis-à-vis competing crops, sample households                                                                                                                                                                                                                                                                                                             
                                                                                                                                           (Rs. /ha)                                                                                                                                             

Crop  Small Medium Large Overall 

Paddy 

Yield(qtl/ha) 66.42 68.84 68.45 68.42 

Price(Rs/qtl) 1280 1280 1280 1280 

Gross returns 

(main product +by-product) 

85018 88115 87616 87578 

Total Variable cost 29590 26475 26898 27465 

Returns over variable cost 55428 61640 60718 60113 

Benefit cost ratio 2.87 3.33 3.25 3.19 

Basmati-paddy 

Yield(qtl/ha)  42.36 40.15 40.52 40.56 

Price(Rs/qtl) 3565 3669 3737 3673 

Gross returns 

(main product +by-product) 

151013 147310 151423 148980 

Total Variable cost 29707 25615 26189 26704 

Returns over variable cost 121306 121695 125234 122276 

Benefit cost ratio 5.08 5.75 5.78 5.58 

Maize 

Yield(qtl/ha) 46.62 50.97 50.33 50.08 

Price(Rs/qtl) 865 864 856 860 

Gross returns 

(main product +by-product) 

42908 46926 45728 45781 

Total Variable cost 33186 31766 31602 32179 

Returns over variable cost 9722 15160 14126 13602 

Benefit cost ratio 1.25 1.47 1.45 1.33 

Cotton  
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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. 

 

and significant showing that these variables play an important role in paddy production. The 

coefficient was worked out to be 0.06. In terms of magnitude, it has been observed that one per 

cent increase in the use of plant protection chemicals, the productivity may increase by 0.06 per 

cent. Thus there is need to increase to investment in plant protection chemicals, if the grower 

wants to improve upon paddy production. The R
2
 values indicated that the independent variables 

included in yield function explained 23 per cent variations in production of paddy.  

The marginal value product was positive for machine labour and plant protection 

chemicals indicating underutilization of these resources. The low value of R
2
 signifies that the 

variables other than included in the model were much more significant. This may be due to wide 

Yield(qtl/ha) 17.52 20.49 20.78 20.46 

Price(Rs/qtl) 4232 4060 4200 4150 

Gross returns 

(main product +by-product) 

76132 85244 89294 86930 

Total Variable cost 37766 36132 36813 36523 

Returns over variable cost 38366 49112 52481 50407 

Benefit cost ratio 2.01 2.36 2.43 2.38 

Guara 

Yield(qtl/ha) 12.40 11.45 12.53 12.13 

Price(Rs/qtl) 5157 5274 5755 5525 

Gross returns 

(main product +by-product) 

63947 60387 72110 67018 

Total Variable cost 9101 10801 9561 9943 

Returns over variable cost 54846 49586 62549 57075 

Benefit cost ratio 6.93 5.60 7.52 6.73 

Sugarcane  

Yield(qtl/ha) 617.50 759.59 693.85 706.26 

Price(Rs/qtl) 270 270 270 270 

Gross returns 

(main product +by-product) 

170430 211583 192811 196303 

Total Variable cost 72214 80943 81050 80891 

Returns over variable cost 98216 130648 111761 115412 

Benefit cost ratio 2.36 2.61 2.38 2.43 
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variations in input use pattern across farmers growing different paddy cultivars in the study 

region. The value of marginal value product was negative for Ferrous Sulphate and irrigation 

under paddy crop indicating excessive use of these resources.  

4.4.2 Basmati-paddy 

The coefficient of irrigation hours was found to be positive and significant while machine 

labour was observed to be negative and significant. It shows that there was excessive use of 

machine labour and its use needs to be curtailed. Positive significant sign for irrigation 

coefficient indicated that irrigation hours can still be increased to increase the productivity of 

basmati-paddy. Rest of the variables turned out to be non significant which indicated that there 

was no need to make any change in their level as they would have no significant effect on the 

production of this crop. The value of R
2 

came out to be 0.13 indicating that explanatory variables 

included in the model jointly explained just 13 per cent of the total variation in the productivity 

of crop.  The poor value of R
2 

may be due to wide variation(s) in the input use pattern as well as 

non-standardized agronomic practices adopted by the basmati-paddy growers. The varietal 

variations at farmers‟ level like Pusa 1509, Pusa 1121, 386, Super basmati   could also have been 

responsible for the poor response of variables affecting productivity of the crop. The marginal 

value product was positive for irrigation indicating underutilization of this resource. The 

marginal value product was negative for machine labour indicating excessive use of the resource.  

4.4.3 Maize 

Maize crop is another major kharif crop in study area for which the functioned analysis 

have been done. The coefficient of fertilizer was positively significant having value of 0.01 for 

DAP And MOP fertilisers which shows that when one per cent of seed and fertilisers were 

increased the productivity is increased by 0.01 per cent. The value of R
2 

came out to be 0.4 

indicating that explanatory variables included in the model jointly explained 40 per cent of the 

total variation in the productivity of crop.  The marginal value product was positive for fertilizer 

indicating underutilization of this resource.  

4.4.4 Cotton  

The expenses on labour were found to be significantly affecting the productivity of cotton 

with 0.55 as the coefficient in terms of positive significance, which shows that productivity of 

cotton may be increased by 0.55 per cent as the result of increase of one per cent utilization of 

labour in production process of cotton. Negative significance for DAP fertiliser coefficient 
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indicated that this input is already in excessive use and need for optimum productivity. The 

combined effect of all these selected variables led to explain 74 per cent of the total variation in 

the productivity of the crop. The value of marginal value product was positive for labour 

indicating underutilization of this resource, while negative value for DAP fertiliser under the 

crop indicating excessive use of the resource.  

4.4.5 Guara 

The regression analysis for guara crop showed that none of the independent variable was 

found to be significantly affecting the yield. As the crop is neglected in terms of the research and 

extension initiatives, therefore the high yielding varieties responsive to the input use were not 

available. The growers were growing the crop as they were getting the remunerative price for the 

produce. The value of R
2 

came out to be 0.11 indicating that explanatory variables included in 

the model jointly explained only 11 per cent of the total variation in the productivity of crop.   

4.4.6 Sugarcane  

The expenses on labour were found to be significantly affecting the productivity of 

sugarcane with 0.26 as the coefficient in terms of positive significance; it has been observed that 

productivity of the crop may be increased by 0.26 per cent as the result of increase of one per 

cent utilization of labour in production process of sugarcane. Positive significance for DAP 

fertiliser coefficient indicated that this input is underutilised and hence needs the increase if more 

productivity from this crop is to be obtained. The combined effect of all these selected variables 

led to explain 27 per cent of the total variation in the productivity of the crop. The value of 

marginal value product was positive for labour indicating underutilization of this resource.  
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Table 4.4.1(a):  Estimated yield function, sample households  

Particulars 

 

Paddy Basmati- 

paddy 

Maize Cotton Guara Sugarcane 

Intercept 3.46** 

(0.32) 

3.52** 

(0.42) 

3.15** 

(0.63) 

1.31 

(1.90) 

2.96** 

(0.71) 

4.17** 

(1.05) 

Human labour  

(mandays/ha) 

0.095 

(0.041) 

-0.11 

(0.080) 

-0.075 

(0.178) 

0.55** 

(0.16) 

-0.22 

(0.20) 

0.26* 

(0.13) 

Machine 

labour(hrs/ha) 

0.16** 

(0.04) 

-0.067* 

(0.042) 

0.22 

(0.12) 

-0.40 

(0.18) 

-0.027 

(0.160) 

-0.0063 

(0.0917) 

 seed (kg/ha) -0.046 

(0.044) 

0.0060 

(0.0069) 

0.29 

(0.20) 

-0.14 

(0.19) 

-0.015 

(0.130) 

0.020 

(0.107) 

Urea(kg/ha) 0.038 

(0.040) 

0.0038 

(0.0086) 

-0.019 

(0.012) 

0.22 

(0.14) 

0.0016 

(0.0085) 

-0.031 

(0.171) 

DAP(kg/ha) -0.00048 

(0.00178) 

-0.00050 

(0.00173) 

0.014* 

(0.006) 

-0.018* 

(0.0085) 

-0.021 

(0.016) 

0.13* 

(0.08) 

MOP(kg/ha) 0.0043 

(0.0019) 

0.0031 

(0.00235) 

0.013** 

(0.004) 

-0.0085 

(0.0065) 

- 0.0021 

(0.0036) 

Zinc 

sulphate(kg/ha) 

-0.0011 

(0.00123) 

-0.000062 

(0.00194) 

-0.00032 

(0.0047) 

- - 0.0028 

(0.0042) 

Ferrous 

sulphate(kg/ha) 

-0.0047* 

(0.0018) 

0.00085 

(0.00202) 

- - - -0.0085 

(0.0076) 

Plant protection 

expenses (Rs/ha)  

0.060** 

(0.018) 

0.030 

(0.034) 

-0.031 

(0.073) 

-0.025 

(0.077) 

-0.00092 

(0.00457) 

-0.0069 

(0.0862) 

Irrigations 

(hrs/ha) 

-0.12* 

(0.043) 

0.12* 

(0.058) 

-0.0078 

(0.0064) 

0.068 

(0.133) 

0.00092 

(0.0067) 

0.12 

(0.12) 

R
2
 0.23* 

(5.95) 

0.13* 

(2.06) 

0.24* 

(3.13) 

0.74* 

(14.21) 

0.11 

(0.62) 

0.27 

(1.19) 
Note: Figures in parentheses indicate standard error 

**and * shows significant at one and five percent level of probability, respectively 
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Table 4.4.2(b): The Marginal Value Product (MVP) and Marginal Factor Cost (MFC) of  

                      Important inputs, sample households 

Note: **and * shows significant at one and five percent level of probability, respectively 

Particulars Paddy Basmati- 

paddy 

Maize Cotton Guara Sugarcane 

Human labour 

MVP (Rs.) 214.87 -258.85 -59.10 570.76** -729.54 349.50* 

MFC (Rs.) 250.0 250.0 250.0 250.0 250.0 250.0 

MVP: MFC 0.86 -1.03 -0.24 2.28 -2.92 1.40 

Machine labour 

MVP (Rs.) 1057.54** -816.07* 770.96 -218.56 -185.02 -56.11 

MFC (Rs.) 415.0 313.0 320.0 220.0 248.0 256.0 

MVP: MFC 2.55 -2.61 2.41 -1.00 -0.75 -0.22 

Seed  

MVP (Rs.) -264.52 59.97 520.63* -2927.90 -70.20 51.53 

MFC (Rs.) 37.50 75.0 150.0 2000.0 110.0 275.0 

MVP: MFC -7.05 0.80 3.47 -1.46 -0.64 0.19 

Urea 

MVP (Rs.) 11.76 29.92 -2.78 75.18 8.29 -12.10 

MFC (Rs.) 5.40 5.40 5.40 5.40 5.40 5.40 

MVP: MFC 2.18 5.54 -0.51 13.92 1.54 -2.24 

DAP 

MVP (Rs.) -0.36 -0.84 4.46* -12.89* -957.40 108.87* 

MFC (Rs.) 24.0 24.0 24.0 24.0 24.0 24.0 

MVP: MFC -0.15 0.035 0.19 -0.54 -39.89 4.54 

MOP   

MVP (Rs.) 75.32 43.36 46.77** -162.19 - 6.74 

MFC (Rs.) 15.30 15.30 15.30 15.30 - 15.30 

MVP: MFC 4.92 2.83 3.06 -10.60 - 0.44 

Zinc sulphate 

MVP (Rs.) -10.39 -0.99 -4.49 - - 61.73 

MFC (Rs.) 25.0 25.0 25.0   25.0 

MVP: MFC -0.42 -0.040 -0.180 - - 2.47 

Ferrous sulphate 

MVP (Rs.) -130.67* 27.64 - - - -529.69 

MFC (Rs.) 70.0 70.0 - - - 70.0 

MVP: MFC -1.87 0.39 - - - -7.57 

Plant protection expenses 

MVP (Rs.) 1.80** 1.17 0.75 -0.41 -0.17 -0.31 

MFC (Rs.) 1 1 1 1 1 1 

MVP: MFC 1.80 1.17 0.75 -0.41 -0.17 -0.31 

Irrigation 

MVP (Rs.) -24.27* 136.71* -9.78 74.49 9.71 198.48 

MFC (Rs.) 31.25 31.25 31.25 31.25 31.25 31.25 

MVP: MFC -0.78 4.37 -0.31 2.38 0.31 6.35 



77 

 

4.5. Summary  

The labour requirement for cotton was more than other competing crops during kharif 

season as more labour was required for harvesting of crop which is done manually. Being highly 

water intensive crop, paddy required the maximum hours (about 155 hours) for the irrigation at 

different stages of paddy production. The guara crop required only about 6 hours for the 

irrigation at different stages of its production, which was less than 5 per cent as required for 

paddy cultivation and the crop can even be grown in rainfed areas. The results showed that the 

returns over variable cost fetched from basmati-paddy were the highest on per hectare basis (Rs. 

122276) even more than the fine varieties of paddy (Rs. 60113), which was mainly due the 

higher average price of basmati-paddy (Rs. 3673/q) fetched during the reference year under the 

study.  Otherwise, the last year average price received by the farmers was about Rs. 2800/q. The 

production scenario of basmati-paddy in the state has significantly improved in the recent years 

due to the adoption of Pusa 1509 and Pusa 1121 varieties in the state, which have become 

popular in the state due to their better yield. It was followed by guara, cotton and maize as the 

returns over variable cost on per hectare basis for these crops were Rs. 57075, Rs. 50407 and Rs. 

13602 respectively. The returns over variable cost on per hectare basis were the least for maize 

crop as the average price realized by the farmers was only Rs. 860/q, which was only about 70 

per cent as compared to the MSP announced by the government (Rs. 1310/q). The returns over 

variable cost for maize could be increased through the government procurement at MSP. The 

MSP coupled with effective procurement can go a long way in making maize cultivation 

remunerative in the state. The guara growers got handsome returns over variable cost 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. Cotton crop requires specific agro-climatic 

conditions, which are prevalent only in the South western region of the state. In terms of benefit 

cost analysis, the ratio was the highest for guara (6.73), which may be due to the lowest variable 

cost which has to be incurred during production of the crop. Human labour was found be 

significant variable affecting the productivity of cotton and sugarcane crops, which are still 

dependent upon the manual labour for carrying out the various operations, particularly during 

harvesting of the crop and the use of machine labour is the least for these crops. The coefficient 

of machine labour was observed to be negative and significant in basmati-paddy. It shows that 

there was excessive use of machine labour and its use needs to be curtailed. The use of DAP 
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Fertilizer was found be significant variable affecting the productivity of maize, cotton and 

sugarcane crops, which was negative for cotton indicating excessive use in the crop. The 

coefficient of expenses on Ferrous Sulphate was negative and significant for paddy production 

indicating excessive use of the input. The regression coefficient for expenditure on plant 

protection measures was positive and significant for paddy showing that the variable play an 

important role in paddy production. The coefficient of irrigation hours was found to be positive 

and significant for Basmati-paddy while it was observed to be negative and significant for fine 

varieties of paddy. Positive significant sign for irrigation coefficient indicated that irrigation 

hours can still be increased to increase the productivity of basmati-paddy, while it needs to be 

curtailed for fine varieties of paddy. The regression analysis for guara crop showed that none of 

the independent variable was found to be significantly affecting the yield. As the crop is 

neglected in terms of the research and extension initiatives, therefore the high yielding varieties 

responsive to the input use were not available. The value of R
2
 varied between 0.74 to 0.11 

which was the highest for cotton and the lowest for guara.  
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Chapter 5 

Constraint Analysis for Various Alternative Crops 

           Paddy production in Punjab has become popular due to almost stable yields coupled with 

remunerative and effective price/procurement policy for the crop. Currently large area grown 

under paddy has led to depletion of ground water challenging the agriculture in the state. The 

agricultural scientists/economists/policy makers have been advocating for reducing area under 

paddy cultivation since late 1980‟s with no success at all. 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 state and to suggest measures 

to overcome these to expand their base in the state for diversification and sustainable agriculture. 

5.1 Reasons for the attraction to the crop 

                  There could be a number of perceptions and reasons responsible for taking and or not 

taking 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 (e). 

5.1.1 Basmati-paddy  

A cursory glance on Table 5.1 (a) reveals that attractive price of the basmati-paddy and 

its less water requirement has been the major reasons for attraction of the farmers to the crop. 

The farmers got handsome prices for the basmati during the last year which has forced the 

farmers to put more area under the basmati variety of paddy this year. Basmati residues being 

used as fodder, was also the motivating factor for growing of the crop as revealed by about 47 

per cent of the sample households. The other reasons include its well fit/adapted in the cropping 

pattern and climatic conditions 

5.1.2 Maize 

 Maize, being the less water requiring crop, can even be grown with limited irrigation 

facilities. Therefore, more than 61 per cent of the maize growing farmers were growing the crop 
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due to its less water demand and about 28 per cent preferred the crop as it fits well in the 

cropping pattern (Table 5.1 b) 

5.1.3 Cotton 

 Adaptation to the soil type and climatic conditions along with less water requirements 

were the motivating factors for the attraction to the cotton crop (Table 5.1 c). 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.  

5.1.4 Guara 

A cursory glance on Table 5.1 (d) reveals that attractive price of the guara, adaptation to 

the soil type and climatic conditions along with less water requirements have been the major 

reasons for attraction of the farmers to the crop. More than 12 per cent preferred the crop as it fits 

well in the cropping pattern. 

5.1.5 Sugarcane 

Sugarcane can be grown in areas of the state where the assured irrigation facilities are 

limited. Therefore, more than 14 per cent of the sugarcane growing farmers adopted the crop due 

to adaptation to the soil type and climatic conditions and about 33 per cent preferred the crop as 

it fits well in the cropping pattern (Table 5.1 e). 
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Table 5.1(a):  Reasons for attraction to the basmati-paddy crop as revealed by sample households 

                                                                                                                  (% multiple response) 

Reason 
Small Medium Large Overall 

1 2 3 1 2 3 1 2 3 1 2 3 

Well adapted to the 

climatic conditions 

(rainfall etc.) 

3.13 - 3.13 - - - - - - 0.66 - 0.66 

Well adapted to the 

soil type 
- - 6.25 - - 13.1 - 3.45 3.45 - 1.32 7.95 

Fetches an attractive 

price in the market 
62.50 25.00 3.13 72.13 21.31 - 68.97 20.69 5.17 68.87 21.85 2.65 

Fits well into overall 

cropping pattern 
9.38 31.25 9.38 3.28 21.31 9.84 15.52 20.69 13.89 9.27 23.18 11.26 

The residue can be 

used as fodder 
40.63 12.50 - 27.87 22.95 - 25.86 13.79 1.72 29.80 17.22 0.66 

Less water required 31.25 21.28 37.50 32.78 21.31 27.87 32.76 20.69 25.86 32.45 21.19 29.14 

 

Note: Ranks are in order of importance from 1 (most important), 2 (important), to 3 (least important.) 
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Table 5.1(b): Reasons for attraction to the maize crop as revealed by sample households 
                                                                                                                                                                  (% multiple response) 

Note: Ranks are in order of importance from 1 (most important), 2 (important), to 3 (least important.) 

Reason Small Medium Large Overall 

1 2 3 1 2 3 1 2 3 1 2 3 

Well adapted to the 

climatic conditions 

(rainfall etc.) 

- 6.25 - - 2.70 - - - 10.34 - 3.06 3.06 

Well adapted to the 

soil type 
- - 3.13 - 10.81 2.70 6.90 6.90 6.90 2.04 6.12 4.08 

Fetches an attractive 

price in the market 
- - - - - 2.70 - - - - - 1.02 

Fits well into overall 

cropping pattern 
15.63 21.88 25.00 40.54 24.32 29.73 24.14 41.38 24.14 27.55 28.57 26.53 

The residue can be 

used as fodder 
18.75 31.25 34.38 - 43.24 43.24 - 37.93 51.72 6.12 37.75 42.86 

Less water 59.38 25.00 3.13 56.76 16.22 13.51 68.96 13.79 6.90 61.22 18.36 8.16 
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Table 5.1(c):  Reasons for attraction to the cotton crop as revealed by sample households 

                                                                                                                                                                       (% multiple response) 

                                                                                                                                                                                                                  

Note: Ranks are in order of importance from 1 (most important), 2 (important), to 3 (least important.) 

Reason Small Medium Large Overall 

1 2 3 1 2 3 1 2 3 1 2 3 

Well adapted to the climatic 

conditions (rainfall etc.) 
23.10 15..38 - 25.0 15.0 - 23.53 17.65 - 24.0 16.0 - 

Well adapted to the soil type 30.77 15.38 - 35.0 20.0 - 35.29 23.53 - 34.0 20.0 - 

Fetches an attractive price in 

the market 
15.38 84.61 - 20.0 60.0 - 29.41 23.53 5.88 22.0 54.0 2.0 

It allows for multiple picking - - 7.69 - 10.0 20.0 - - 17.65 - 4.0 16.0 

Residue  use 30.77 30.77 15.38 25.0 30.0 15.0 29.41 29.41 17.65 28.0 30.0 15.0 

Less water 30.77 46.15 23.08 30.0 30.0 20.0 29.41 35.29 23.53 30.0 36.0 22.0 
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5.2 Important problems faced 

          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 (e). 

5.2.1 Basmati-paddy 

Table 5.2 (a) reveals that more than 47 per cent of the basmati-paddy farmers pointed out 

the prevalence of insect pest and 14 per cent the attack of diseases as the most prevalent 

problems during production of the crop. More than 32 per cent of the Basmati-paddy growers 

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. 

5.2.2 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 (Table 5.2 b). 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 33 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 

31per 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. 
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Table 5.1(d): Reasons for attraction to the guara crop as revealed by sample Households 
                                             (% multiple response)  

 

Note: Ranks are in order of importance from 1 (most important), 2 (important), to 3 (least important.) 
 

  

Reason Small Medium Large Overall 

1 2 3 1 2 3 1 2 3 1 2 3 

Well adapted to the climatic 

conditions (rainfall etc.) 

36.36 27.27 - 29.41 29.41 - 35.71 28.57 - 32.33 28.57 - 

Well adapted to the soil type 27.27 36.36 18.18 23.53 35.29 17.65 28.57 35.71 14.29 26.19 35.71 16.67 

Fetches an attractive price on the 

market 

81.82 9.09 - 70.59 - 5.88 85.71 7.14 7.14 78.51 4.76 4.76 

Government stimulates its 

growing 

- - - - - - - - - - - - 

Fits well into overall cropping 

pattern 

- 36.36 9.09 23.52 23.52 - 7.14 21.72 14.28 11.90 26.19 7.14 

It allows for multiple picking - - - - - - - - - - - - 

Residue use 27.27 18.18 9.10 23.53 17.65 11.76 28.57 14.29 14.29 26.20 16.67 11.0 

Less water - - 45.45 35.29 58.82 29.41 28.57 42.86 28.57 23.80 38.10 33.33 
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   Table 5.1(e):  Reasons for attraction to the sugarcane crop as revealed by sample households       
                                                                                                                                                                       (% multiple response) 

  Note: Ranks are in order of importance from 1 (most important), 2 (important), to 3 (least important) 

                                                                                                          

 

 
 

Reason Small Medium Large Overall 

1 2 3 1 2 3 1 2 3 1 2 3 

Well adapted to the climatic conditions 

(rainfall etc.) 
- - - 25.71 - 2.86 25.0 - 4.54 25.0 17.50 3.75 

Well adapted to the soil type - - - 14.29 14.28 - 15.91 13.64 - 15.0 13.75 - 

Fetches an attractive price on the market 100.0 - - 37.14 8.57 - 43.18 4.54 - 4.25 6.25 - 

Government stimulates its growing - - - - - - - - - - - - 

Fits well into overall cropping pattern - - - 31.43 37.14 8.57 34.10 40.91 4.54 32.50 38.75 6.25 

The residue can be used as fodder - - - - 8.57 5.71 - - 6.81 - 3.75 6.25 
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   Table 5.2(a): Main problems faced by basmati-paddy growers, sample households 

                                                                                                                                                                      (% multiple response)  
Reason Small Medium Large Overall 

1 2 3 1 2 3 1 2 3 1 2 3 

Production problems 

Diseases 15.63 6.25 - 9.84 9.84 1.64 17.24 8.62 - 13.91 8.61 0.66 

Insects/ pests 47.0 12.0 - 54.0 2.0 - 39.65 12.07 - 47.02 7.95 - 

Weeds - - - - - - 1.72 1.72 - 0.66 0.66 - 

Environmental problems  

Draught - - - - - - - - - - - - 

Waterlogging - - - - - - - - - - - - 

High temperature - - - - - - - - - - - - 

Non availability of inputs 

Seed - - 3.13 - - - 1.72 - 3.45 0.66 - 1.99 

Fertilizer - - - - - - - - - - - - 

Chemicals             

Labour 28.13 25.0 9.38 29.51 24.59 6.56 29.31 24.13 1.72 29.13 24.50 5.30 

Credit - - - - - - - - - - - - 

Marketing problems 

Storage - - - - - - - - - - - - 

Prices 18.75 21.88 - 18.03 22.95 - 17.24 22.41 - 17.88 22.51 - 

Information 65.63 15.63 12.50 65.57 16.39 14.75 65.52 15.52 13.79 65.56 15.89 13.91 

Transport - - - - - - - - - - - - 

Demand - - - 3.28 - - 3.45 - - 2.65 - - 

Note: Ranks are in order of importance from 1 (most important), 2 (important), to 3 (least important.) 
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Table 5.2(b): Main problems faced by maize growers, sample households 

                                                                                                                        (% multiple response) 

Note: Ranks are in order of importance from 1 (most important), 2 (important), to 3 (least important.) 

Reason Small Medium Large Overall 

1 2 3 1 2 3 1 2 3 1 2 3 

Production problems 

Diseases - - - 8.11 - 5.40 3.45 3.45 24.14 4.08 1.02 9.18 

Insects/ pests 3.13 - 3.13 10.81 5.40 24.32 6.90 3.45 20.69 3.06 3.06 16.33 

Weeds - - - - - - - - - - - - 

Destruction by 

animals 

46.88 21.88 6.25 37.84 21.62 5.40 44.83 24.14 13.79 32.65 22.45 8.16 

Environmental problems  

Draught - - - - - - - - - - - - 

Waterlogging - - - - - - - - - - - - 

High temperature - - - - - - - - - - - - 

Non availability of inputs 

Seed - - - 2.70 - - - - - 1.02 - - 

Fertilizer - - - - - - - - - - - - 

Chemicals - - - - - - - - - - - - 

Labour 31.25 12.50 - 32.43 29.73 10.81 31.03 41.38 - 31.63 27.55 4.08 

Credit - - - - - - - - - - 1.02 1.02 

Marketing problems 

Storage - - - - - - - - - - - - 

Prices 46.88 - 3.13 27.63 21.62 10.81 48.28 31.03 24.26 39.80 22.45 15.10 

Information 34.38 37.50 - 32.43 37.84 - 34.48 37.93 - 33.67 38.0 - 

Transport - 3.13 - - - - - - - - 1.02 - 

Demand -  - - - - - - - -  - 
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5.2.3 Cotton 

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 96 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 32 per cent of the growers (Table 5.2 c). 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. 

5.2.4 Guara  

The guara is grown in south western districts of the state where about 24 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 17 per cent of 

the guara growers (Table 5.2 d). 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. 

 5.2.5 Sugarcane 

The attack of insects/pests was the most prominent problem faced as revealed by more than 35 

per cent of the sugarcane growers. 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 31 per cent of the growers Delay in payment by the sugarcane mills was also observed 

to be the problem felt by more than 38 per cent of the growers. The farmers reported that their 

payments were not made even after six months of sale to the firm (Table 5.2 e). 
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Table 5.2(c):  Main problems faced by cotton growers, sample households 

                                                                                                                           

(% multiple response)  

Reason Small Medium Large Overall 

1 2 3 1 2 3 1 2 3 1 2 3 

Production problems 

Diseases 30.77 30.77 15.38 30.0 25.0 15.0 29.41 17.65 17.65 30.0 24.0 16.50 

Insects/ pests 92.31 - - 100.0 - - 94.12 - - 96.0 - - 

Weeds - - - - - - - - - - - - 

Environmental problems  

Draught - - - - - - - - - - - - 

Waterlogging - - - - 10.0 - - 17.65 - - - 10.0 

High temperature - - - - - - - - - - - - 

Non availability of inputs 

Seed - - - - - - - - - - - - 

Fertilizer - - - - - - - - - - - - 

Chemicals - - - - - - - - - - - - 

Labour - - - 35.0 40.0 - 52.94 35.29 5.88 32.0 28.0 2.0 

Credit - - - - - - - - - - - - 

Marketing problems 

Storage - - - - - - - - - - - - 

Prices 23.10 30.77 - 20.0 30.0 - 23.53 35.29 5.88 22.0 32.0 2.0 

Information 38.46 46.15 - 30.0 40.0 - 29.41 41.18 - 32.0 42.0 - 

Transport 30.76 38.46 - 10.0 20.0 - 5.88 11.76 - 14.0 22.0 - 

Demand  7.69 - - - - - - - - 2.0 - 

Note: Ranks are in order of importance from 1 (most important), 2 (important), to 3 (least important.) 
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Table 5.2(d): Main problems faced by guara growers, sample households 

                                                                                                                                                                        (% multiple response) 

                                             

 

Note: Ranks are in order of importance from 1 (most important), 2 (important), to 3 (least important.)

Reason Small Medium Large Overall 

1 2 3 1 2 3 1 2 3 1 2 3 

Production problems 

Diseases 18.20 - - 23.53 - - 14.21 - - 19.0 - - 

Insects/ pests 9.09 - - 17.65 5.88 - 21.43 - - 16.67 - - 

Weeds - - - - - - - - - - - - 

Environmental problems  

Draught - - - - - - - - - - - - 

Waterlogging 27.27   35.29 - - 7.14 7.14 - 23.81 2.38 - 

High temperature - - - - - - - - - - - - 

Non availability of inputs 

Seed - - - - - - - - - - - - 

Fertilizer - - - - - - - - - - - - 

Chemicals - - - - - - - - - - - - 

Labour 9.10 18.18 18.18 17.65 17.65 17.65 28.57 21.43 14.29 19.05 19.05 15.0 

Credit - - - - - - - - - - - - 

Marketing problems 

Storage - - - - - - - - - - - - 

Prices 27.27 36.36 - 23.53 35.29 - 21.43 21.43 - 23.81 33.0 - 

Information 45.45 36.36 18.18 29.41 35.29 17.65 21.43 35.71 14.29 30.95 35.71 15.0 

Transport - - - - - - - - - - - - 

Demand - 9.09 - - - - - - - 2.38 - - 
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Table 5.2(e): Main problems faced by sugarcane growers, sample households 

                                                                                                                         (% multiple response) 
Reason Small Medium Large Overall 

1 2 3 1 2 3 1 2 3 1 2 3 

Production problems 

Diseases - - - 25.71 5.71 2.86 11.36 18.18 1.25 17.50 12.50 2.50 

Insects/ pests - - - 34.29 22.86 2.86 36.36 9.09 6.25 35.0 15.0 7.50 

Weeds - - - 14.29 - - 9.10 36.36 - 11.25 20.0 - 

Environmental problems  

Draught - - - - - - - - - - - - 

Waterlogging - - - - - - - - - - - - 

High temperature - - - - - - - - - - - - 

Non availability of inputs 

Seed - - - - - 2.86 - - - - - 1.25 

Fertilizer - - - - - - - - - - - - 

Chemicals - - - - - - - - - - - - 

Labour 25.0 - - 40.0 20.0 14.28 25.0 22.73 10.0 31.25 21.25 16.25 

Credit - - - - - - - - - - - - 

Marketing problems 

Storage - - - - - - - - - - - - 

Prices - - - 5.71 2.86 - 6.82 - - 6.25 1.25 - 

Information - - - - - - - - - - - - 

Transport 100.0 - - 42.86 22.86 - - 11.36 - 20.0 16.25 - 

Demand - - - 2.86 8.57 - 9.09 4.54 - 6.25 6.25 - 

Delay in payment - - - 48.57 25.71 8.57 29.55 29.55 3.75 37.50 27.50 7.50 

Note: Ranks are in order of importance from 1 (most important), 2 (important), to 3 (least important.) 
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5.3 Biotic problems 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 and presented in Tables 5.3.1 (a) to 5.3.2. 

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 3 categories viz. slight problem, moderate problem and severe problem 

based on the basis of yield loss which was up to 2 per cent, 2-5 per cent and more than 5 per cent 

respectively and the results are as follow: 

5.3.1.1 Paddy 

The attack of insects/pests was found to be more prevalent in paddy production as 

compared to diseases and weeds (Table 5.3.1 a). Amongst various diseases, bacterial leaf blight, 

brown spot and blast were prevalent in the study area.  Bacterial leaf blight was observed by 

about 2 per cent of the paddy growers in study area which reduced the yield by about 3 per cent. 

Amongst the insects/pests, leaf folder, aphid, stem borer and rice root weevil were prevalent in 

the study area. Stem borer, caused maximum damage and reduced the yield by about 2 per cent. 

Leaf folder was also the major insect reduced the yield by about 2 per cent. Motha was the 

important weeds but was not observed to cause less than one per cent yield loss to the growers. 

None of the diseases, insects/pests and weeds was to cause severe damage to the crop showing 

that the farmers were able to manage them in time and the losses were reduced to the minimum.  
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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 Small Medium Large Overall 

1 2 3 Y 1 2 3 Y 1 2 3 Y 1 2 3 Y 

Diseases 

Blast 100.0 - - 0.80 100.0 - - 0.70 100.0 - - 0.90 100.0 - - 0.80 

Brown spot 100.0 - - 1.20 100.0 - - 1.0 100.0 - - 0.90 100.0 - - 1.03 

Bacterial 

Leaf blight 

98.54 1.56 - 2.0 2.56 97.44 - 3.10 2.94 97.06 - 3.50 31.90 68.10 - 2.87 

Insects/ pests 

Stemborer 100.0 - - 0.90 3.85 96.15 - 2.83 98.53 1.47 - 2.0 63.81 36.19 - 1.91 

Leaf folder 100.0 - - 1.95 96.15 3.85 - 2.0 80.88 19.12 - 2.33 92.38 7.62 - 2.10 

Plant  

hopper/aphid 

100.0 - - 1.75 100.0 - - 1.75 100.0 - - 1.83 100.0 - - 1.78 

Rice root 

weevil 

- - - - 100.0 - - 0.80 - - - - 100.0 - - 0.80 

Weeds 

Motha 100.0 - - 0.90 100.0 - - 0.90 100.0 - - 0.90 100.0 - - 0.90 

 Note: Ranks are in order of importance from 1 (slight problem), 2 (moderate problem), to 3 (severe problem.) 

Y means Per cent yield loss.   
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5.3.1.2 Basmati-paddy 

Like fine varieties of paddy, the attack of insects/pests was found to be more prevalent in 

basmati-paddy production as compared to diseases and weeds. Amongst various diseases, pod rot 

and foot rot were prevalent in the study area, which reduced the yield by about 2 and one per 

cent respectively (Table 5.3.1 b). Amongst the insects/pests, leaf folder and stem borer were 

prevalent in the study area. Leaf folder and stem borer were the major insects observed to reduce 

the yield by about 2 and one per cent, respectively. Dila/Motha (Cyperus rotundas) was the 

important weeds but was observed to cause less than one per cent yield loss to the growers. None 

of the diseases, insects/pests and weeds were found to cause severe damage to the crop showing 

that the farmers were able to manage them in time and the losses were reduced to the minimum.  

Table 5.3.1(b); Problems of diseases, insects/ pests and weeds faced by basmati-paddy 

growers, sample Households      

                                                                                                                      (% multiple response)  
Particulars Small Medium Large Overall 

1 2 3 Y 1 2 3 Y 1 2 3 Y 1 2 3 Y 

Diseases  

Blast 100.0 - - 0.70 100.0 - - 0.82 100.0 - - 0.93 100.0 - - 0.84 

Foot Rot 100.0 - - 0.75 100.0 - - 1.20 100.0 - - 1.40 100.0 - - 1.03 

Bacterial 

Leaf spot 

100.0 - - 0.53 100.0 - - 0.89 100.0 - - 0.66 100.0 - - 0.74 

Pod rot 100.0 - - 1.20 100.0 - - 1.05 98.28 1.72 - 2.08 99.11 1.32 - 2.02 

Insects/pests 

Rice hispa 100.0 - - 0.88 100.0 - - 0.96 100.0 - - 1.05 100.0 - - 0.94 

Stem borer 100.0 - - 0.98 100.0 - - 1.23 100.0 - - 1.36 100.0 - - 1.25 

Leaf Folder 66.70 33.30 - 2.3 100.0 - - 1.60 90.93 9.07 - 2.30 89.40 10.60 - 2.20 

Brown 

hopper 

100.0 - - 0.65 100.0 - - 0.58 100.0 - - 1.01 100.0 - - 0.79 

Weeds 

Motha 100.0 - - 0.96 100.0 - - 0.80 100.0 - - 0.90 100.0 - - 0.86 

 Note: Ranks are in order of importance from 1 (slight problem), 2 (moderate problem), to 3 

(severe problem.). Y means Per cent yield loss.   
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5.3.1.3 Maize 

Bacterial stalk rot was the only disease infesting maize crop in the study area (Table 5.3.1 

c). This is caused by water soaking and rotting of basal stem especially the leaf sheaths followed 

by rapid rotting of basal internodes. The yield loss to the disease was moderate (about 2 per 

cent). The attack of insects/pests was found to be more prevalent in maize production. Amongst 

the insects/pests, maize borer and Jassid, thrips, pyrilla, grey weevil and leaf-feeding insects 

were prevalent in the study area. Maize borer was found to cause slight damage (less than one 

per cent). The attack of Jassid, thrips, pyrilla, grey weevil and leaf-feeding insects was  

Table 5.3.1(c): Problems of diseases, insects/ pests and weeds faced by maize growers, sample 

households  

(% multiple response)  
Particulars Small Medium Large Overall 

1 2 3 Y 1 2 3 Y 1 2 3 Y 1 2 3 Y 

Diseases 

Bacterial 

Stalk rot 

100.0 - - 0.80 94.60 5.40 - 3.0 93.10 6.90 - 3.5 95.92 4.08 - 2.43 

Insects/pests 

Thrips 100.0 - - 0.52 100.0 - - 0.85 100.0 - - 0.39 100.0 - - 0.63 

Maize-borer 100.0 - - 0.90 - - - - 100.0 - - 0.90 100.0 - - 0.90 

Jassid, thrips, 

pyrilla, grey 

weevil and 

leaf-feeding 

insects 

96.87 3.1

3 

- 2.10 100.0 - - 1.50 100.0 - - 1.50 98.98 1.02 - 1.70 

Weeds 

Itsit 100.0 - - 0.66 100.0 - - 0.53 100.0 - - 0.98 100.0 - - 0.78 

Madhana 100.0 - - 1.30 100.0 - - 1.08 100.0 - - 1.56 100.0 - - 1.35 

Sonfa 100.0 - - 0.68 100.0 - - 0.35 100.0 - - 0.54 100.0 - - 0.53 

Jhatta 100.0 - - 0.85 100.0 - - 0.59 100.0 - - 0.79 100.0 - - 0.73 

 Note: Ranks are in order of importance from 1 (slight problem), 2 (moderate problem), to 3 

(severe problem.). Y means Per cent yield loss.   

 

found to cause yield loss of 1.7 per cent. Madhana/Makra (Eleusine spp), itsit (Trianthema 

portulacastrum), sonfa and jhatta were the important weeds but madhana caused slight damage 

(less than 2 per cent). 

5.3.1.4 Cotton 

Cotton crop is more prone to the attack of insects/pests as compared to diseases and 

weeds (Table 5.3.1 d). After the introduction of Bt cotton, there has been control of American 

bollworm in the fields but still the sucking pests, jassid, aphid, whitefly and mealy bug are most 

serious on Bt cotton and they cause maximum damage during July-September months and 
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reduced the yield by about 2 per cent. Itsit and bakhra were the important weeds but were not 

observed to cause any yield loss to the growers. None of the diseases, insects/pests and weeds 

were observed to cause severe damage to the crop showing that the farmers were able to manage 

them in time and the losses were reduced to the minimum.  

Table 5.3.1(d):  Problems of diseases, insects/ pests and weeds faced by cotton growers, sample 

households 

 (% multiple response)  

Particulars Small Medium Large Overall 

1 2 3 Y 1 2 3 Y 1 2 3 Y 1 2 3 Y 

Diseases 

Leaf Curl 100.0 - - 0.59 100.0 - - 0.95 100.0 - - 1.20 100.0 - - 0.85 

Root Rot 100.0 - - 0.99 100.0 - - 0.45 100.0 - - 1.48 100.0 - - 1.23 

Insects/ pests 

Thirps/aphid                 

Whitefly 38.46 61.54 - 4 70.0 30.0 - 2.30 41.20 58.80 - 2.25 52.0 48.0 - 1.98 

Weeds - - - - - - - - - - - - - - - - 

 Note: Ranks are in order of importance from 1 (slight problem), 2 (moderate problem), to 3 (severe 

problem.). Y means Per cent yield loss.   
  

5.3.1.5 Guara 

The attack of insects/pests, diseases and weeds was the least prevalent for guara in the 

study area as compared to the other competing crops during the kharif season (Table 5.3.1 e). 

The incidence of aphids and leaf curl disease was observed by guara growers in study area and 

were found to reduce the yield by about 2 per cent.  

 

Table 5.3.1(e):  Problems of diseases, insects/ pests and weeds faced by guara growers, sample 

households  

(% multiple response)  

Particulars Small Medium Large Overall 

1 2 3 Y 1 2 3 Y 1 2 3 Y 1 2 3 Y 

Diseases 

Leaf Curl 100.0 - - 1.75 100.0 - - 1.83 100.0 - - 1.75 100.0 - - 1.78 

Insects/ pests 

Aphid 100.0 - - 1.33 100.0 - - 1.28 100.0 - - 0.98 100.0 - - 1.12 

Weeds - - - - - - - - - - - - - - - - 

 Note: Ranks are in order of importance from 1 (slight problem), 2 (moderate problem), to 3 (severe problem.). Y 

means Per cent yield loss.   

 

5.3.1.6 Sugarcane 

Red rot and wilt were the diseases infesting sugarcane crop in the study area and its 

attack was observed to cause the yield loss by less than 2 per cent (Table 5.3.1 f). The attack of 

insects/pests was found to be more prevalent in sugarcane production. Amongst the insects/pests, 
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top borer and pyrilla were prevalent in the study area. Their attack was observed to cause yield 

loss by less than 2 per cent. Dila/Motha (Cyperus rotundas) was the important weed but caused 

slight damage (less than one per cent). 

Table 5.3.1(f):  Problems of diseases, insects/ pests and weeds faced during crop production of 

sugarcane as revealed by farmers, sample households  

(% multiple response)  

Particulars Small Medium Large Overall 

1 2 3 Y 1 2 3 Y 1 2 3 Y 1 2 3 Y 

Diseases 

Red Rot 100.0 - - 0.90 100.0 - - 1.30 97.73 2.27 - 2.10 98.75 1.25 - 1.60 

Wilt 100.0 - - 0.80 100.0 - - 0.95 100.0 - - 0.86 100.0 - - 0.89 

Insects/ pests 

Top borer 100.0 - - 0.80 100.0 - - 1.60 97.73 2.27 - 2.10 98.75 1.25 - 1.63 

Pyrilla 100.0 - - 0.95 100.0 - - 1.50 100.0 - - 1.25 100.0 - - 1.13 

Weeds 

Dila 100.0 - - 1.21 100.0 - - 1.44 100.0 - - 0.86 100.0 - - 1.18 

 Note: Ranks are in order of importance from 1 (slight problem), 2 (moderate problem), to 3 

(severe problem.).Y means Per cent yield loss.   

 

5.3.2 Problems of environment stress 

The excellent network of irrigation facilities is serving the Punjab agriculture. Currently, 

irrigation coverage has increased to the level of about 97 per cent. Canals and tube wells are the 

main sources of irrigation in the state. Therefore, the problems of environment stress particularly 

during the kharif season is absent in the study area. But the extensive use of canal irrigation and 

reckless use of ground water through tube wells have caused water logging problems in some 

areas and lowering of the ground water table in other areas. Cotton crop was found to be 

somewhat sensitive to the rainfall and whenever there is excessive rainfall the productivity was 

found to be affected due to water logging problems in some areas (Table 5.3.2). The productivity 

of guara was also found to be affected due to water logging problems in some areas. Sugarcane 

was found to suffer from drought especially during hot months when proper supply of irrigation 

water was not available. 
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Table 5.3.2:   Problems of environment stress faced during crop production  of cotton as 

revealed by farmers, sample   households  

                                                                                                                                                                                                                                                                              
(% multiple response)  

Particulars Small Medium Large Overall 

1 2 3 Y 1 2 3 Y 1 2 3 Y 1 2 3 Y 

Cotton 

Rain at Early 

seeding stage 

15.38 - - 1.5 10.0 - - 2.0 5.88 - - 2.0 10.0 - - 1.75 

Guara 

Rain at 

flowering stage 

18.18 - - 1.5 17.64 - - 1.67 11.7

6 

- - 2.0 16.67 - - 1.71 

Sugarcane 

Draught 

conditions at pod 

development 

stage 

- - - - 11.43 - - 1.75 7.5 - - 1.83 8.75 - - 1.78 

 Note: Ranks are in order of importance from 1 (slight problem), 2 (moderate problem), to 3 (severe problem.) 

Y means Per cent yield loss.  

 

5.4. Abiotic problems 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 Tables 5.4.1 (a) to 5..4.2 (e). 

5.4.1 Problems regarding inputs 

5.4.1.1 Basmati-paddy 

A cursory glance on Table 5.4.1 (a) reveals that more than 25 per cent of the basmati-

paddy growers were reported to be facing the shortage of labour for performing various 

cultivation operations especially during transplanting and harvesting of the crop, which are 

highly labour intensive. The problem was more severe amongst large farmers as they are more 

dependent upon the hired labour for carrying out various agricultural operations. About 15 per 

cent of the growers complained about supply of poor quality and un-recommended varieties of 

seed for basmati-paddy crop. Non availability of disease resistant varieties was also the 

impediment in cultivation of Basmati-paddy as explained by more than 19 per cent of the 

growers. 
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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)  

Reason Small Medium Large Overall 

1 2 3 1 2 3 1 2 3 1 2 3 

Lack of 

irrigation 

facility 

6.25 - - 1.64 - - - - - 1.99 - - 

Shortage of 

land 

6.25 18.75 - - - - - - - 1.32 3.97 - 

Non-

availability 

of quality 

seeds 

15.63 3.13 - 8.20 3.28 - 13.79 5.17 1.72 11.92 3.97 0.66 

Non-

availability 

of fertilizer 

- - - - - - - - - - - - 

Non-

availability 

of 

chemicals/ 

pesticides 

- - - - - - - - - - - - 

Shortage of 

labour 

18.75 25.0 28.13 24.59 24.59 29.51 29.31 24.13 - 25.17 24.50 29.13 

Timeliness 

of field 

operation 

6.25 - - - - - - - - 1.32 - - 

Availability 

machinery 

6.25 - - 1.64 - - - - - 1.99 - - 

Lack of 

credit 

3.13 3.13 - - - - - - - 0.66 0.66 - 

Non 

Suitable 

Land 

3.13 - - - - - - - - 0.66 - - 

Low Yield - - - - - - - - - - - - 

Non 

availability 

of disease 

resistant 

varieties 

6.25 - 15.66 8.20 - 22.38 6.90 - 18.65 7.28 - 19.52 

Note: Ranks are in order of importance from 1 (slight problem), 2 (moderate problem), to 3 (severe problem.) 
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5.4.1.2 Maize 

Majority 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 problem was more severe amongst medium and large farmers as 

they are more dependent upon the hired labour for carrying out various agricultural operations. 

The acquisition of credit for these less commercial crops is also difficult and discouraged by the 

financing agencies as reported by about 15 per cent of small growers. The growers were also 

facing the problem of lack of irrigation facilities as the farmers were still dependent upon rains. 

About 15 per cent of the farmers observed low yield on their farms particularly due to the attack 

of insect, pest and diseases. Non availability of disease resistant varieties was also the 

impediment in cultivation of maize as explained by more than 25 per cent of the growers (Table 

5.4.1 b).  

Table 5.4.1(b):  Problems regarding inputs faced during crop production of maize as 

revealed by farmers,  sample households                                    

                                                                                                                      (% multiple response)  
Reason Small Medium Large Overall 

1 2 3 1 2 3 1 2 3 1 2 3 

Lack of irrigation 

facility 

18.75 - - - - - - - - 6.12 - - 

Shortage of land 21.88 - - - - - - -- - 7.14 - - 

Non-availability of 

quality seeds 

3.13 - - - - 2.70 - - - 1.02 - 1.02 

Non-availability of 

fertilizer 

- - - - - - - - - - - - 

Non-availability of 

chemicals/ 

pesticides 

- - - - - - - - - - - - 

Shortage of labour 43.75 - 31.25 75.68 5.40 32.43 68.97 17.24 31.03 63.26 7.14 31.63 

Timeliness of field 

operation 

6.25 - - - - - - - - 2.04 - - 

Availability 

machinery 

37.50 - - - - - - - - 12.44 - - 

Lack of credit 46.88 - - - - - - - - 15.31 - - 

Non Suitable Land 6.25 - - - - - - - - 2.04 - - 

Low Yield 15.63 - 15.63 - 2.70 2.70 - - 6.90 5.10 1.02 8.16 

Non availability of 

disease resistant 

varieties 

3.13 - 23.15 - - 32.56 - - 23.45 1.02 - 25.02 

Note: Ranks are in order of importance from 1 (slight problem), 2 (moderate problem), to 3 (severe problem.) 
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5.4.1.3 Cotton 

A cursory glance on Table 5.4.1 (c) reveals that more than 20 per cent of the cotton 

growers were facing the shortage of labour for performing various cultivation operations 

especially during harvesting of the crop, which is highly labour intensive and done manually. 

The growers were also facing the problem of lack of irrigation facility as the farmers are not 

supplied adequate canal water. As the cotton crop is the sensitive crop, the acquisition of credit is 

also difficult as observed by the 18 per cent of the farmers. Non availability of disease resistant 

varieties was also the impediment in cultivation of cotton as explained by more than 26 per cent 

of the growers. 

Table 5.4.1(c):  Problems regarding inputs faced during crop production of cotton as 

revealed by farmers, sample households  

(% multiple response)  

Note: Ranks are in order of importance from 1 (slight problem), 2 (moderate problem), to 3 (severe problem.) 

Reason Small Medium Large Overall 

1 2 3 1 2 3 1 2 3 1 2 3 

Lack of irrigation 

facility 

53.85 - - 5.0 - - 5.88 - - 18.0 - - 

Shortage of land 69.23 - - - - - - - - 18.0 - - 

Non-availability 

of quality seeds 

15.38 - - 10.0 - - 11.76 11.76 - - 4.0 - 

Non-availability 

of fertilizer 

- - - - - - - - - - - - 

Non-availability 

of chemicals/ 

pesticides 

- - - - - - - - - - - - 

Shortage of 

labour 

23.08 - - 15.0 40.0 35.0 23.53 35.29 52.94 20.0 28.0 32.0 

Timeliness of 

field operation 

23.08 - - - - - - - - 6.00 - - 

Availability 

machinery 

61.54 - - - - - - - - 16.0 - - 

Lack of credit 53.85 15.38  - - - - - - 14.0 4.0 - 

Non Suitable 

Land 

30.77 - - - - - - - - 8.0 - - 

Low Yield 7.69 - - 20.0   11.7   14.0 - - 

Non availability 

of disease 

resistant varieties 

7.69 - 25.89 - - 24.69 - - 29.28 2.0 - 26.38 
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5.4.1.4 Guara 

The problems confronted by the guara growers regarding the inputs were the least 

amongst all the selected kharif crops (Table 5.4.1 d). More than 15 per cent of the guara growers 

were facing the shortage of labour for performing various cultivation operations especially 

during harvesting of the crop, which is highly labour intensive. About 12 per cent of the growers 

complained about the low yields on their fields and merely 5 per cent complained about supply 

of poor quality and un-recommended varieties of seed. 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. 

 

Table 5.4.1(d): Problems regarding inputs faced during crop production of Guara as 

revealed by farmers, sample households   

                                                                                                                      (% multiple response)  
Reason Small Medium Large Overall 

1 2 3 1 2 3 1 2 3 1 2 3 

Lack of 

irrigation facility 

- - - - - - - - - - - - 

Shortage of land - - - - - - - - - - - - 

Non-availability 

of quality seeds 

9.09 - - - - - 7.14 - - 4.76 - - 

Non-availability 

of fertilizer 

- - - - - - - - - - - - 

Non-availability 

of chemicals/ 

pesticides 

- - - - - - - - - - - - 

Shortage of 

labour 

18.18 18.18 9.10 17.65 17.65 17.6 14.29 21.43 28.57 15.0 19.05 19.05 

Timeliness of 

field operation 

- - - - - - - - - - - - 

Availability 

machinery 

- - - - - - - - - - - - 

Lack of credit - - - - - - - - - - - - 

Non Suitable 

Land 

- - - - - - - - - - - - 

Low Yield 9.09 - - 5.88 5.88 - - - - 9.52 2.38 - 

Non availability 

of disease 

resistant varieties 

- - 35.6

8 

- - 44.5

6 

- - 35.96 - - 39.85 

Note: Ranks are in order of importance from 1 (slight problem), 2 (moderate problem), to 3 (severe problem.) 
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5.4.1.5 Sugarcane 

A cursory glance on Table 5.4.1 (e) reveals that more than 42 per cent of the sugarcane 

farmers were reported to be facing the shortage of labour for performing various cultivation 

operations during the peak agricultural season. The problem was more severe amongst medium 

and large farmers as they are more dependent upon the hired labour for carrying out various 

agricultural operations particularly during harvesting and transportation of the produce. More 

than 29 per cent of the farmers also complained about the non availability of disease resistant 

varieties of the crop.  

Table 5.4.1(e): Problems regarding inputs faced during crop production of sugarcane as  

                         revealed by farmers, sample  households  

                                                                                                            (% multiple response)  

Reason Small Medium Large Overall 

1 2 3 1 2 3 1 2 3 1 2 3 
Lack of irrigation 

facility 
- - - - - - - - - - - - 

Shortage of land - - - - - - - - - - - - 

Non-availability of 

quality seeds 
- - - 2.86 - - - - - 1.25 - - 

Non-availability of 

fertilizer 
- - - - - - - - - - - - 

Non-availability of 

chemicals/ 

pesticides 

- - - - - - - - - - - - 

Shortage of labour - - 22.0 40.0 - 40.0 45.45 4.54 25.0 42.50 2.50 31.25 

Timeliness of field 

operation 
- - - - - - - - - - - - 

Availability 

machinery 
- - - - - - - - - - - - 

Lack of credit - - - - - - - - - - - - 

Non Suitable Land - - - - - - - - - - - - 

Low Yield - - - - - - - - - - - - 

Non availability of 

disease resistant 

varieties 

- -  23.2

6 

11.4

3 

- 28.5

9 

9.09 - 31.4

9 

10.0 - 29.86 

Note: Ranks are in order of importance from 1 (slight problem), 2 (moderate problem), to 3 (severe problem.) 
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5.4.2 Marketing problems 

5.4.2.1 Basmati-paddy 

 Low price/variability of price in the market was reported as the major marketing problem 

confronted by basmati-paddy growers of the study area (Table 5.4.2 a). 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. Lack of market information was reported as the other bottleneck faced in 

the marketing of the crop by the growers in the study area. The farmers do not exactly know 

when to sell/store the produce to get remunerative prices. The sharp fluctuations in prices in 

wake of even small changes in production/supply are another serious concern impacting the 

cultivation of these crop choices as prices are dependent upon the demand for basmati-paddy by 

traders in the particular year.     

Table 5.4.2 (a): Marketing Problems confronted by basmati-paddy growers, sample households        

    (% multiple response)  

Reason Small Medium Large Overall 

1 2 3 1 2 3 1 2 3 1 2 3 

Difficult to access 

information on 

price 

12.50 15.63 65.63 14.75 16.38 65.57 13.79 15.52 65.52 13.91 15.89 65.56 

Variability of price - 21.28 18.75 - 22.95 18.03 - 22.41 17.24 - 22.51 17.88 

Losses during 

storage 

- - - - - - - - - - - - 

High labor needs 

for sorting/ 

packaging 

- - - - - - - - - - - - 

Transport to 

market 

3.13 - - - - - - - - 0.66 - - 

Low market 

demand 

- - - 1.64 - - 1.72 - - 1.32 - - 

No nearby markets - - - - - - - - - - - - 

Note: Ranks are in order of importance from 1 (slight problem), 2 (moderate problem), to 3 (severe problem) 
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5.4.2.2 Maize 

 Low price/variability of price in the market was reported as the major marketing problem 

confronted by basmati maize growers of the study area (Table 5.4.2 b). The farmers are not even 

able to get the price equivalent to 75 per cent MSP of the crop and had to sell their output at 

lower rate price. 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. Lack of 

market information was reported as the other bottleneck faced in the marketing of the crop by the 

growers in the study area as the farmers were mostly dependent upon the local markets for 

disposal of maize in the state. The sharp fluctuations in prices in wake of even small changes in 

production/supply are another serious concern impacting the cultivation of these crop choices as 

prices are dependent upon the moisture content in the produce. About 20 per cent of farmers 

reported the shortage of labour required for sorting of the produce.     

Table 5.4.2(b) : Marketing Problems confronted by  maize growers, sample households                                                                                                                                                                                                               

(% multiple response)  
Reason Small Medium Large Overall 

1 2 3 1 2 3 1 2 3 1 2 3 

Difficult to 

access 

information on 

price 

- 37.50 34.38 - 37.84 32.73 - 37.93 34.48 - 38.00 33.67 

Variability of 

price 

3.13 - 46.88 10.81 21.62 27.63 24.26 31.03 48.28 15.10 22.45 39.80 

Losses during 

storage 

6.25 - - 2.70 - - 3.45 - - 4.08 - - 

High labor 

needs for 

sorting/ 

packaging 

6.25 - - 13.51 8.11 - 31.03 - - 16.33 3.06 - 

Transport to 

market 

25.00 - - - - - - - - 8.16 - - 

Low market 

demand 

18.75 3.13 - 5.40 2.70 - 31.03 - - 17.35 2.04 - 

No nearby 

markets 

- - - - - - - - - - - - 

Note: Ranks are in order of importance from 1 (slight problem), 2 (moderate problem), to 3 (severe problem.) 
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5.4.2.3 Cotton 

 Low price/variability of price in the market was reported as the major marketing problem 

confronted by cotton growers of the study area (Table 5.4.2 c). 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. More than 14 per cent of farmers reported the shortage of 

labour for sorting/packaging of the produce. The sharp fluctuations in prices in wake of even 

small changes in production/supply are another serious concern impacting the cultivation of 

these crop choices as prices are dependent upon the demand in the market. Lack of market 

information was reported as the other bottleneck faced in the marketing of the crop by the 

growers in the study area.     

Table 5.4.2(c):  Marketing Problems confronted by cotton growers, sample households 

                                                                                                                   (% multiple response)  
Reason Small Medium Large Overall 

1 2 3 1 2 3 1 2 3 1 2 3 

Difficult to 

access 

information 

on price 

- 46.15 38.46 - 40.0 30.0 - 41.18 29.41 - 42.0 32.0 

Variability of 

price 

- 30.77 23.10 - 30.0 20.0 5.88 35.29 23.53 2.0 32.0 22.0 

Losses during 

storage 

- - - - - - - - - - - - 

High labor 

needs for 

sorting/ 

packaging 

- - - 10.0 - - 23.53 11.76 - 12.0 4.0 - 

Transport to 

market 

- 38.46 30.76 - 20.0 10.0 - 11.76 5.88 - 22.0 14.0 

Low market 

demand 

23.08 - - - - - - - - 6.0 - - 

No nearby 

markets 

- - - - - - - - - - - - 

Note: Ranks are in order of importance from 1 (slight problem), 2 (moderate problem), to 3 (severe problem.) 
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5.4.2.4 Guara 

 Low price/variability of price in the market and lack of market intelligence were the 

marketing problem confronted by guara growers of the study area (Table 5.4.2 d). 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. 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.  

 

Table 5.4.2(d):  Marketing Problems confronted by guara growers, sample households 

                                                                                                                      (% multiple response)  
Reason Small Medium Large Overall 

1 2 3 1 2 3 1 2 3 1 2 3 

Difficult to 

access 

information 

on price 

18.18 36.36 45.45 17.65 35.29 29.41 14.29 35.71 21.43 15.0 35.71 30.95 

Variability of 

price 

- 36.36 27.27 - 35.29 23.53 - 21.43 21.43 - 33.0 23.81 

Losses during 

storage 

- - - - - - - - - - - - 

High labor 

needs for 

sorting/ 

packaging 

- - - - - - - - - - - - 

Transport to 

market 

- - - - - - - - - - - - 

Low market 

demand 

- - - - - - - - - - - - 

No nearby 

markets 

- - - - - - - - - - - - 

Note: Ranks are in order of importance from 1 (slight problem), 2 (moderate problem), to 3 (severe problem.) 

 

5.4.2.5 Sugarcane 

 Table 5.4.2 (e) reveals that more than 37 per cent of the sugarcane growers reported the 

delayed payment for the produce by the millers as the prominent marketing problem confronted 

by growers of the study area. The farmers reported that their payments are not made even after 

six months of sale to the firm. More than 20 per cent of farmers also reported the shortage of 

labour during sorting/transportation of the produce.    
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Table 5.4.2(e):  Marketing Problems confronted by sugarcane growers, sample households                                                                                                                                                                                            

(% multiple response)  
Reason Small Medium Large Overall 

1 2 3 1 2 3 1 2 3 1 2 3 

Difficult to 

access 

information on 

price 

- - - - - - - - - - - - 

Variability of 

price 

- - - - - - - - - - - - 

Losses during 

storage 

- - - - - - - - - - - - 

High labor 

needs for 

sorting/ 

packaging 

- - - 28.57 14.28 - 29.54 18.18 - 28.75 16.25 - 

Transport to 

market 

- - 100.0 - 22.86 42.86 - 11.36 33.36 - 16.25 60.0 

Low market 

demand 

- - - 14.29 - - 13.64 - - 13.75 - - 

No nearby 

markets 

- - - - - - - - - - - - 

Delay in 

payment 

- - - 8.57 25.71 48.57 3.75 29.55 29.55 7.50 27.50 37.5 

Note: Ranks are in order of importance from 1 (slight problem), 2 (moderate problem), to 3 (severe 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 (e). 

5.5.1 Basmati-paddy 

Application of the irrigation at the right time was advocated by more than 28 percent of 

the growers as the foremost factor in success of basmati rice (Table 5.5 a). The crop should not 

suffer any water stress particularly during flowering. More than 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 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 Maize 

Timely plantation was the most important suggestion forwarded by more than 7 per cent of 

maize growers in the study area (Table 5.5 b). Use of recommended plant protection measures 

was also suggested by more than 2 per cent of the growers.  Timely irrigation and weeding were 

also important to increase the productivity of maize crop. To improve the yield of the maize 

crop, the farmers suggested that the researcher should develop disease resistant, excess 

moisture/drought tolerant varieties of the crop. Farmers opined that though the government 

announces minimum support price for maize 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 
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Table 5.5 (a): Suggestions to promote basmati-paddy as revealed by farmers, sample households  

                                                                                                                                                                                                                            (% multiple response)  

Suggestion  Small Medium Large Overall 

1 2 3 1 2 3 1 2 3 1 2 3 

To increase yield  

Increase the plant population  - - 6.25 - - 4.92 - - - - 0.66 3.31 

Use more fertilizer - - - - - - - - - - - - 

Use more chemicals - - - - - - - - - - - - 

Timely planting  9.38 6.25 21.88 13.11 11.47 6.56 16.39 3.45 10.34 13.91 7.28 11.26 

Timely weeding - - - - - - - - - - - - 

Provide irrigation at right time 50.00 15.63 3.13 22.95 8.20 4.92 20.69 18.97 5.17 27.81 13.91 4.64 

Use of proper plant protection  

measures  

12.50 37.50 9.38 13.11 14.75 9.84 8.62 18.96 12.07 11.26 21.19 10.60 

To researchers  

Increase the seed size          - - - - - - - - - - - - 

Increase number of pods per plant - - - - - - - - - - - - 

Develop fertilizer responsive varieties - - - - - - - - - - - - 

Develop short duration varieties - - - - - - - - - - - - 

Develop drought tolerant varieties 21.88 12.50  4.92 9.84 - - 6.90 - - 9.27 - 

Develop disease resistant varieties - - - - - - - - - - - - 

Develop excess moisture tolerant 

varieties 

37.50 6.25  34.43 - - 18.97 3.45 1.72 29.14 2.65 0.66 

To improve marketing  

Increase the access to information on 

price 

52.50 9.34 - 45.66 9.84 - 66.53 5.17 - 58.52 7.95  

Decrease Losses during storage - - - - - - - - - - - - 

Improve the grading facilities - - - - - - - - - - - - 

Effective procurement by Govt. 

agencies 

31.25 9.34 - 26.85 6.56 - 54.63 5.17 - 38.24 6.62  

To improve extension activities  

Increase the number of training 

programmes 

15.63 6.25 - 31.15 13.11 - 18.96 13.79 - 23.18 11.92  

Information regarding HYVs 21.88 12.50 - 16.39 8.20 - 15.51 6.90 - 17.22 8.61  

Field visits by experts 

 

25.00 - 18.75 16.39 3.28 18.03 12.07 - 20.69 16.56 1.32 19.20 

Note: Ranks are in order of importance from 1 (most important), 2 ( important), to 3 (least important.)
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Table 5.5 (b): Suggestions to promote maize as revealed by farmers, sample households      

                                                                                                                                                                           (% multiple response)  

Suggestion 
Small Medium Large Overall 

1 2 3 1 2 3 1 2 3 1 2 3 

To increase yield 

Increase the plant population - - - - - - - - - - - - 

Use more fertilizer 3.13 - - - - - - - 10.34 1.02 - 3.06 

Use more chemicals - - - - - 2.70 - - - - - 1.02 

Timely planting 6.25 3.13 - 8.11 - - 26.90 6.90 - 7.14 3.06 - 

Timely weeding - - 3.13 - - - 3.45  6.90 1.02 - 3.06 

Provide irrigation at right time - - 6.25 - - - - - 6.90 1.02 - 4.04 

Use of proper plant protection  measures - 15.63 3.13 - 8.11 5.40 6.90 13.79 - 2.04 12.24 3.06 

To researchers 

Increase the seed size - - - - - - - - - - - - 

Increase number of pods per plant - - - - - - - - - - - - 

Develop fertilizer responsive varieties 3.13 - - 2.70 2.70 - 3.45 3.45 3.45 3.06 2.04 1.02 

Develop short duration varieties 3.13 6.25 - 2.70 2.70 - 6.90 6.90 - 4.08 5.10 - 

Develop drought tolerant varieties - - - - - - - - - - - - 

Develop disease resistant varieties 3.13 6.25 18.75 2.70 2.70 18.92 10.34 10.34 13.79 5.10 6.12 17.35 

Develop excess moisture tolerant varieties - - 3.13 - - - - - 10.34 - - 4.08 

To improve marketing 

Increase the access to information on price 32.56 43.75 6.25 40.81 54.05 2.70 21.32 72.41 3.45 34.08 56.12 4.08 

Decrease Losses during storage - - 3.13 - 2.70 2.70 - - 3.45 - 1.02 3.06 

Improve the grading facilities - - - - - - - - - - - - 

Effective procurement by Govt. agencies 84.38 3.13 - 81.08 10.81 - 100.0 - - 87.75 5.10 - 

To improve extension activities 

Increase the number of training programmes 56.25 28.13 - 43.24 43.24 - 37.93 58.62 3.45 45.92 42.86 1.02 

Information regarding HYVs 34.38 46.88 - 45.95 10.81 - 62.07 37.93 - 46.94 40.82 - 

Field visits by experts 

 
- 3.13 37.50 - - 59.45 - - - 44.83 1.02 47.90 

Note: Ranks are in order of importance from 1 (most important), 2 (important), to 3 (least important.)
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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 in markets of the country. 

More than 40 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. 

5.5.3 Cotton 

As cotton crop is highly sensitive to the use 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 18 

per cent of the cotton growers (Table 5.5 c). Timely irrigation particularly heavy pre-sowing 

irrigation is must to obtain good germination and early establishment of plants. The farmers 

suggested that the sowing period should be from April to 15 May as it will help to escape the 

attack of American bollworm to great extent. The farmers were advocating for short duration 

varieties of cotton as the present varieties take more than 5 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/disease resistant 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 and provision of better market intelligence 

facilities. As the cotton crop is highly sensitive to insect, pest and diseases, therefore, the 

growers advocated for increase in frequency of training camps 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. 

5.5.4 Guara 

Farmers were suggesting for timely irrigation and use of proper protection measures to 

improve the yield of guara in the study area (Table 5.5 d). To improve the yield of the guara 

crop, the farmers suggested that the researchers should develop fertiliser responsive and disease 

resistant varieties of the crop as it is neglected crop in terms of the priorities for R&D activities. 

The market is so instable for guara that sometimes the growers were not able to recover even the 

variable cost on its production. To stabilize these prices, the farmers were in favour of 

announcements of minimum support price and effective procurement of produce by government 
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Table 5.5 (c): Suggestions to promote cotton  as revealed by farmers, sample households      

                                 (% multiple response)  

Suggestion Small Medium Large Overall 

1 2 3 1 2 3 1 2 3 1 2 3 

To increase yield 

Increase the plant population  - - - - - - - - - - - - 

Use more fertilizer - - - - - - - - - - - - 

Use more chemicals - - - 20.0 - - 11.76 5.88 5.88 12.0 2.0 2.0 

Timely planting  15.38 - - - - - - - - 4.0 - - 

Timely weeding - - - - - - - - - - - - 

Provide irrigation at right time - - - - - 5.0 11.76 11.76 5.88 4.0 4.0 4.0 

Use of proper plant protection  measures  30.77 15.38 - 10.0 20.0 - 17.64 11.76 - 18.00 16.0 - 

To researchers  

Increase the seed size          - - -  - -  - - - - - 

Increase number of pods per plant - - - - - - - - - - - - 

Develop fertilizer responsive varieties - - - - - - - - - - - - 

Develop short duration varieties 43.08 23.0 - 40.0 38.0 5.0 51.76 25.88 - 43.0 32.0 2.0 

Develop drought tolerant varieties - 7.69 - - - - - - - - 2.0 - 

Develop disease resistant varieties 23.08 7.69 - 33.54 10.0 - 35.88 - - 29.0 6.0 - 

Develop excess moisture tolerant varieties 33.26 15.38 - 45.0 15.0 5.0 53.53 11.76 - 44.0 14.0 2.0 

To improve marketing  

Increase the access to information on price 67.69 22.56 - 45.68 30.55 - 64.35 20.56 -  52.0 24.56 - 

Decrease Losses during storage - - - - - - - - - - - - 

Improve the grading facilities - - - - - - - - - - - - 

Effective procurement by Govt. agencies - - - 5.0 - - 17.64 - - 8.0 - - 

To improve extension activities   

Increase the number of training programmes 
46.15 7.69 - 20.0 5.0 - 23.53 5.88 - 28.0 6.0 - 

Information regarding HYVs 
7.69 30.77 - 15.0 15.0 - 17.65 23.53 - 14.0 22.0 - 

Field visits by experts 
   

- - 7.69 10.0 - 5.0 5.88 - 11.76 6.0 8.0 - 

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 guara  as revealed by farmers, sample households      

(% multiple response)  

Suggestion Small Medium Large Overall 

1 2 3 1 2 3 1 2 3 1 2 3 

To increase yield 

Increase the plant population  - - - - - - - - - - - - 

Use more fertilizer - - - - - - - - - - - - 

Use more chemicals - - - - - - - - - - - - 

Timely planting  - - - - - - - - - - - - 

Timely weeding - - - - - - - - - - - - 

Provide irrigation at right time 9.09 - - 11.76 - - 21.43 - - 14.28 - - 

Use of proper plant protection  measures  - - - 11.76 - - - 21.43 - 4.76 7.14 - 

To researchers  

Increase the seed size          - - - - - - - - - - - - 

Increase number of pods per plant - - - - - - - - - - - - 

Develop fertilizer responsive varieties 36.25 9.09 - 47.64 5.88 - 54.28 28.57 - 44.90 14.28 - 

Develop short duration varieties  15.

63 

- - 14.23 - - 25.63 - - 18.95 - - 

Develop drought tolerant varieties - - - - - - - - - - - - 

Develop disease resistant varieties 39.09 - - 45.88 17.64 - 59.14 14.28 - 47.14 11.90 - 

Develop excess moisture tolerant varieties 25.63 18.9

6 

- 35.65 12.56 - 25.98 29.63 - 29.52 20.63 - 

To improve marketing  

Increase the access to information on price 62.56 25.6

3 

- 52.96 38.96 -  59.6

5 

23.96 - 58.96 28.65 - 

Decrease Losses during storage - - - - - - - - - - - - 

Improve the grading facilities - - - - - - - - - - - - 

Effective procurement by Govt. agencies 9.09 - - 23.53 - - 14.28 - - 16.67 - - 

To improve extension activities  

Increase the number of training programmes - 9.09 - 11.76 - - 14.29 - - 9.56 2.38 
- 

Information regarding HYVs 18.18 - 9.09 11.76 - - 21.43 - - 16.67 - 2.38 

Field visits by experts 9.09  - - - - - 7.14 - 2.38 2.38 
- 

Note: Ranks are in order of importance from 1 (most important), 2 ( important), to 3 (least important.)
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agencies 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 know how regarding the crop. More emphasis is needed 

to educate the farmers regarding high yielding varieties for the crop. 

5.4.5 Sugarcane 

The sugarcane growers advocated for the timely irrigation and suggested not to allow the 

crop to suffer from drought especially during hot months (Table 5.5 e). The farmers also 

suggested to 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. 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 10 months 

to mature. The 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, 

excess moisture/drought tolerant varieties of the crop. On marketing front, the improvement in 

payment system was the only suggestion put forward by the farmers. They 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 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. 

5.6 Summary 

The attractive price of the basmati-paddy, cotton and guara has been the major reasons 

for attraction of the farmers to the crop. Less water requirement has been the motivating force to 

grow basmati-paddy, maize and sugarcane crops. Adaptation to the soil type was the motivating 

factors for the attraction of the cotton crop. Some of the maize, guara and sugarcane growers 

preferred the crop as it fits well in the cropping pattern. 
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Table 5.5 (e): Suggestions to promote  sugarcane   as revealed by farmers, sample households      

(% multiple response)  

Suggestion Small Medium Large Overall 

1 2 3 1 2 3 1 2 3 1 2 3 

To increase yield 

Increase the plant population  - - - - - - - - - - - - 

Use more fertilizer - - - - - - - - - - - - 

Use more chemicals - - - - - - - - - - - - 

Timely planting  - - - - - - 2.27 2.27 2.27 1.25 1.25 1.25 

Timely weeding - - - - - - - - - - - - 

Provide irrigation at right time - - - 17.14 - - 20.45 9.09 - 18.75 5.00 - 

Use of proper plant protection  measures  - - - 17.14 11.43 - 18.18 15.91 4.54 17.50 13.75 2.50 

To researchers  

Increase the seed size          - - - - - - - - - - - - 

Increase number of pods per plant - - - - - - - - - - - - 

Develop fertilizer responsive varieties 25.63 - - 32.58 - - 42.23 - - 33.49 - - 

Develop short duration varieties 45.68 24.5

8 

- 57.14  19.5

5 

- 42.73 32.27 12.27 48.52 26.25 1.25 

Develop drought tolerant varieties - - - - - - - - - - - - 

Develop disease resistant varieties 24.56 - - 17.14 - - 15.91 - - 26.25 - - 

Develop excess moisture tolerant varieties - - - - 2.86 - 6.82 6.82 - 3.75 5.00 - 

To improve marketing  

Increase the access to information on price - - - - - - - - - - - - 

Decrease Losses during storage - - - - - - - - - - - - 

Improve the grading facilities - - - - - - - - - - - - 

Effective procurement by Govt. agencies - - - - - - - - - - - - 

Improvement in payment system  100.0 - - 31.43 - - 40.91 2.27 - 47.50 1.25 - 

To  improve extension activities  

Increase the number of training programmes - - - 37.14 - - 22.73 9.09 - 28.75 5.0 - 

Information regarding HYVs - - - 11.43 8.57 - 31.82 4.54 - 22.50 6.25 - 

Field visits by experts - - - - 8.57 8.57 9.09 6.89 13.64 5.00 7.50 11.25 

Note: Ranks are in order of importance from 1 (most important), 2 ( important), to 3 (least important.)
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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 price in the market was reported as the major marketing problem confronted by 

growers of Basmati-paddy and maize in the study area. For maize, 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. 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. Delay in payment by the sugarcane mills 

was also observed to be the problem by more than 28 per cent of the growers. The farmers 

reported that their payments were not made even after six months of sale to the firm More than 

33 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. Cotton and guara crops growers in south 

western districts of the state confronted the problem of water logging on their farms.  

  None of the diseases, insects/pests and weeds was to cause severe damage to the crop 

showing that the farmers were able to manage them in time and the losses were reduced to the 

minimum. The attack of insects/pests was found to be more prevalent in the kharif crops as 

compared to diseases and weeds. Amongst various diseases, bacterial leaf blight was observed 

by about 2 per cent of the paddy growers in study area which reduced the yield by about 2 per 

cent. Amongst the insects/pests, stem borer and leaf folder caused maximum damage and 

reduced the yield by about 2 per cent and one per cent, respectively. Amongst various diseases in 

basmati-paddy production, foot rot and blast were prevalent in the study area as observed by 

about 3 per cent of the basmati-paddy growers in study area respectively, which reduced the 

yield by about 2 per cent. Amongst the insects/pests, leaf folder and stem borer were the major 

insects observed by about 13 and one per cent of the growers in their fields respectively and 

reduced the yield by about 2 per cent. Bacterial stalk rot was the only disease infesting maize 

crop in the study area as observed by about 4 per cent of the growers but the yield loss to the 

disease was moderate (about 5 per cent). Amongst the insects/pests, maize borer and Jassid, 

thrips, pyrilla, grey weevil and leaf-feeding insects were found to cause slight damage (less than 

2 per cent) and high (about 4 per cent), respectively. Madhana, Itsit, sonfa and jhatta were the 

important weeds but mathana observed by about one per cent of maize growers on their fields 
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and caused slight damage (less than 2 per cent). In cotton, the sucking pests, jassid, aphid, 

whitefly and mealy bug are most serious and reduced the yield by about 2 per cent. The attack of 

insects/pests, diseases and weeds was the least prevalent for guara in the study area as compared 

to the other competing crops during the kharif season. The incidence of aphids and leaf curl 

disease was found to reduce the yield by about 2 per cent. Red rot and wilt were the diseases 

infesting sugarcane crop in the study area and its attack was observed by about 5 and 4 per cent 

of the growers and the yield loss to the diseases was less than 3 per cent. Amongst the 

insects/pests, top borer and pyrilla were prevalent in the study area observed by about 16 and one 

per cent of farmers respectively and caused yield loss by about 2 per cent each. Dila was 

observed by about one per cent of sugarcane growers on their fields and caused slight damage 

(about 2 per cent). 

In Punjab, the irrigation coverage has increased to the level of about 97 per cent. 

Therefore, the problems of environment stress particularly during the kharif season is absent in 

the study area. The productivity of cotton and guara crops was found to be affected due to water 

logging problems in some areas. Sugarcane was found to suffer from drought especially during 

hot months when proper supply of irrigation water was not available.  

Amongst the problems regarding inputs, the shortage of labour for performing various 

cultivation operations, supply of poor quality and un-recommended varieties of seed, non 

availability of disease resistant varieties were the major impediments in cultivation of kharif 

crops in the state. The acquisition of credit was also one of the problems confronted by guara, 

maize and cotton growers. The growers were also facing the problem of lack of assured irrigation 

facilities as the farmers were still dependent upon rains or are not supplied adequate canal water. 

The problems confronted by the guara growers regarding the inputs were the least amongst all 

the selected kharif crops.  

Low price/variability of price in the market was reported as the major marketing problem 

confronted by growers of the study area. The price in the market abruptly changes with the 

arrivals in the market. The maize farmers were not even able to get the price equivalent to 75 per 

cent MSP of the crop and had to sell their output price at lower rate. 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. Lack of market information was reported as the other 

bottleneck faced in the marketing of these crops. The sharp fluctuations in prices in wake of even 
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small changes in production/supply are another serious concern impacting the cultivation of 

these crop choices as prices are dependent upon the demand by traders in the particular year. 

Maize, cotton and sugarcane farmers reported the shortage of labour required for sorting of the 

produce. More than 45 per cent of the sugarcane growers reported the delayed payment for the 

produce by the millers. 

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. 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. As cotton crop is 

highly sensitive to the use 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 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. 
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Chapter 6 

Major Findings and Policy Implications to Promote Various 

Alternative Crops 

 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 HYV seeds and assured price policy for these crops in the state. 

There has been continuous increase in area under paddy and wheat in the state wich 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. 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.  The Punjab Government 

realized the problems of the rice and wheat monoculture, as early as in early eighties, and this 

prompted the state government to appoint various committees/initiatives for suggesting remedial 

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

in the state. But the area under paddy in Punjab increased continuously from 228 thousand 

hectare in 1960-61 to 2845 thousand hectare in the year 2012-13. This increase was at the 

expense of area under maize, other coarse cereals, oilseed and pulses. 

Objectives of the study 

a) To examine the production and procurement pattern of paddy in Punjab 

b) To workout the relative economics of paddy vis-à-vis competing/alternative crops 

c) To bring out the constraints in adoption of alternative crops 

d) To suggest policy measures to overcome the constraint in adoption alternative crops to 

paddy in Punjab 

Methodology  

The study was conducted in the Punjab state. In the present study, the important crops 

competing with paddy during kharif season viz., basmati-paddy, maize, cotton, guara and 
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sugarcane were selected for the indepth 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 spreading over various farm size categories i.e.  small (less than two hectares),  

medium (2-10 hectares)  and large (more than 10 hectares) based on the size of the operational 

holding, making a total sample of 210 farmers.  The primary data collection was done by the 

personal interview method for the reference year 2012-13.  The secondary data on area, 

production, productivity and procurement of the important crops of  Punjab state were collected 

from the various published sources.  

Production Status for major kharif crops in the state 

The area under paddy has increased ten folds during last five 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 0.92 million tonnes to 10.5 million 

tonnes i.e. at CAGR 5.94 percent per annum. The productivity of paddy was consistently 

improving over the years but the growth has slowed down since 1980s. The area under cotton in 

1970-71 was about 7 percent of gross cropped area went down to 5.97 percent in 2011-12. The 

proportionate area under maize kept on declining since 1970-71 from 9.77 percent to 1.69 

percent in 2011-12. Area under sugarcane and potato has not remained stable. Respective share 

of pulses and oilseeds in GCA has recorded a sharp decline from 7.29 and 5.20 percent in 1971-

72 to 0.20 and 0.63 percent in 2011-12. The production of pulses and oilseeds also went down 

drastically over this period and that of sugarcane with some variations remained almost same. 

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. 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 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 
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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. 

Socio economic characteristics of growers 

Most of the heads of the household were in the age group of 31 to 50 years in different farm size 

categories except for the small farm size group, where most of the heads of the household were 

in the age group of above 50 years. Literacy rate in case of head of the family was about 78 per 

cent to 84 per cent across various farm size categories. The family size of the sample households 

was found to be the lowest for the small farms (6), as compared to 7 for the other farm size 

categories. Most of the family members (about 35%) were in the age group of 35 to 60 years. 

Agriculture was found to be the main occupation of about 99 per cent of the sample heads of the 

family. The custom of keeping permanent farm labour was found to increase with the increasing 

farm size. Only one of the small farm was found to keep permanent farm labour, while most of 

the large farms were keeping permanent farm labour. Almost all the area had the irrigation 

facilities highlighting well developed irrigation infrastructure in the study region. The average 

operational holding size of sample households was 7.97 hectares. The level of leased in land 

(3.73 hectares) was much higher than the leased out land (0.05 hectares) among the sample 

respondents. The average operational land was observed to vary from 1.66 hectares for small 

farms to 16.72 hectares for large farm categories. The average sample household was found to 

possess assets worth Rs. 3 lakh and the asset value was found to increase with the increasing 

farm size. The average sample household was found to possess 0.79 tractors and less than one 

electric motor (0.80). Paddy and wheat were the major kharif and rabi crops in the study area 

grown on about 47 and 79 per cent area respectively. Sugarcane, basmati, maize cotton and guara 

were the other important crops grown during the kharif season occupying about 15, 15, 8, 7 and 

4 per cent of the net cropped area during the kharif season. The farmers revealed that basmati-

paddy, sugarcane, maize, cotton, groundnut and guara were the potential alternative crops to 

paddy during the kharif season.  Fodder is grown in the kharif and rabi seasons in the state and 

occupied about 4 per cent of the net cropped area during these seasons. Wheat was the major rabi 
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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 net cropped 

area, respectively. Maize was the summer fodder crop grown on less than one per cent of the net 

cropped area. 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. 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. As 

there is assured marketing of paddy in the state, the government agency (FCI) was purchasing 

the paddy at minimum support price (MSP) from the farmers in the state. Unlike the fine 

varieties of paddy, there is no provision of procurement by the government agency in case of 

other competing crops.  

Economics of production for paddy vis-à-vis competing crops  

The input use pattern for the cultivation of paddy crop showed that 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 crop also required about 13 machine labour 

hours particularly for field preparation and harvesting of crop through combine harvesters. The 

paddy growers were found to use about 15 Kg of seed per hectare. Being highly water intensive 

crop, paddy required about 155 hours for the irrigation at different stages of paddy production. 

For basmati-paddy, the labour requirement was more than paddy as manual harvesting of crop 

was more popular for basmati-paddy. The basmati-paddy crop also required about 10 machine 

labour hours particularly for field preparation. 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. Basmati-paddy required about 112 hours for the irrigation at different stages of its 

production, which were lower as compared to the requirement for fine varieties of paddy. For 

maize, on per hectare basis, about 55 man days and about 12 machine labour hours were for 

carrying out different inter culture operations. The maize growers were found to use about 24 Kg 

of seed per hectare. The maize crop required about 34 hours for the irrigation at different stages 

of its production, which was only one fifth as required for paddy cultivation. The labour 

requirement for cotton was more than other competing crops during kharif season as more labour 

was required for harvesting of crop which is done manually. The cotton crop required about 78 
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hours for the irrigation at different stages of its production, which were lower as compared to the 

requirement for paddy. Guara, on per hectare basis, required about 20 man days and about 10 

machine labour hours. The guara crop required only about 6 hours for the irrigation at different 

stages of its production, which was less than 5 per cent as required for paddy cultivation and the 

crop can even be grown in rainfed areas. The input use pattern for the cultivation of sugarcane 

shows that about 142 man days per hectare were required for carrying out the various operations 

which was more than other competing crops during kharif season, as more labour was required 

for harvesting of crop which is done manually. The sugarcane crop required about 115 hours for 

the irrigation at different stages of its production, which were lower as compared to the 

requirement for paddy. 

The total variable cost on per hectare basis for paddy crop was found to vary between Rs 

26475 for medium farms to Rs 29590 for the small farms. On overall basis, the total variable cost 

on per hectare basis was found to be Rs 27465. Amongst variable cost components, the share of 

human labour was about 45 per cent. Expenses on machine labour, fertilisers and seed were the 

other important components of the variable cost. The total variable cost on per hectare basis for 

basmati-paddy crop was found to vary between Rs 29707 for small farms to Rs 25615 for the 

medium farms which is due to the high level of cost of machine labour incurred by small farms 

which were mostly using the hired machinery for carrying out the harvesting and other 

operations during Basmati-paddy production. On overall basis, the total variable cost on per 

hectare basis was found to be Rs 26704. Human labour was found to take larger proportion of the 

cost as its share was about 56 per cent. Most of the labour is required during the transplantation 

and harvesting of the crop. 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. The total variable cost on per hectare basis for maize was 

found to vary between Rs 33186 for small farms to Rs 31602 for the large farms which is due to 

the highest level of cost of machine labour incurred by small farms. On overall basis, the total 

variable cost on per hectare basis was found to be Rs 32179. 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. The total variable cost on per hectare basis for cotton crop 
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was found to vary between Rs 37766 for small farms to Rs 36132 for the medium farms. On 

overall basis, the total variable cost on per hectare basis was found to be Rs 36523. Amongst 

variable cost components, the share of human labour was about 41 per cent. Expenses on seed, 

plant protection measures, fertilisers and machine labor were the other important components of 

the variable cost. The total variable cost on per hectare basis for guara crop was found to vary 

between Rs 9101 for small farms to Rs 10801 for the medium farms which is due to the high 

level of cost of machine labour incurred by small farms which were mostly using the hired 

machinery for carrying out the harvesting and other operations during guara production. On 

overall basis, the total variable cost on per hectare basis was found to be Rs 9943. Human labour 

was found to take larger proportion of the cost as its share was about 54 per cent. Expenses on 

machine labor, 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. The total variable cost on per hectare basis for sugarcane was found to vary 

between Rs 72214 for small farms to Rs 81050 for the large farms which is due to the highest 

level of cost of machine labour incurred by small farms. On overall basis, the total variable cost 

on per hectare basis was found to be Rs 80890. 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.  

The results showed that the returns over variable cost fetched from basmati-paddy were 

the highest on per hectare basis (Rs. 122276) even more than the fine varieties of paddy (Rs. 

60113), which was mainly due the higher average price of basmati-paddy (Rs. 3673/q) fetched 

during the reference year under the study.  Otherwise, the last year average price received by the 

farmers was about Rs. 2800/q. The production scenario of basmati-paddy in the state has 

significantly improved in the recent years due to the adoption of Pusa 1509 and Pusa 1121 

varieties in the state, which have become popular in the state due to their better yield. It was 

followed by guara, cotton and maize as the returns over variable cost on per hectare basis for 

these crops were Rs. 57075, Rs. 50407 and Rs. 13602 respectively. The returns over variable 

cost on per hectare basis were the least for maize crop as the average price realized by the 

farmers was only Rs. 860/q, which was only about 70 per cent as compared to the MSP 



127 

 

announced by the government (Rs. 1310/q). The returns over variable cost for maize could be 

increased through the government procurement at MSP. The MSP coupled with effective 

procurement can go a long way in making maize cultivation remunerative in the state. The guara 

growers got handsome returns over variable cost 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. 

Cotton crop requires specific agro-climatic conditions, which are prevalent only in the South 

western region of the state. In terms of benefit cost analysis, the ratio was the highest for guara 

(6.73), which may be due to the lowest variable cost which has to be incurred during production 

of the crop. 

Human labour was found be significant variable affecting the productivity of cotton and 

sugarcane crops, which are still dependent upon the manual labour for carrying out the various 

operations, particularly during harvesting of the crop and the use of machine labour is the least 

for these crops. The coefficient of machine labour was observed to be negative and significant in 

basmati-paddy. It shows that there was excessive use of machine labour and its use needs to be 

curtailed. The use of DAP Fertilizer was found be significant variable affecting the productivity 

of maize, cotton and sugarcane crops, which was negative for cotton indicating excessive use in 

the crop. The coefficient of expenses on Ferrous Sulphate was negative and significant for paddy 

production indicating excessive use of the input. The regression coefficient for expenditure on 

plant protection measures was positive and significant for paddy showing that the variable play 

an important role in paddy production. The coefficient of irrigation hours was found to be 

positive and significant for basmati-paddy while it was observed to be negative and significant 

for fine varieties of paddy. Positive significant sign for irrigation coefficient indicated that 

irrigation hours can still be increased to increase the productivity of basmati-paddy, while it 

needs to be curtailed for fine varieties of paddy. The regression analysis for guara crop showed 

that none of the independent variable was found to be significantly affecting the yield. As the 

crop is neglected in terms of the research and extension initiatives, therefore the high yielding 

varieties responsive to the input use were not available. The value of R
2
 varied between 0.74 to 

0.11 which was the highest for cotton and the lowest for guara.  
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Constraint analysis for various alternative crops 

Adaptation to the soil/climate and the attractive price of the basmati-paddy, cotton and 

guara has been the major reasons for attraction of the farmers to the crop. Some of the maize, 

guara and sugarcane growers preferred the crop as it fits well in the cropping pattern. 

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 price in the market was reported as the major marketing problem confronted by 

growers of basmati-paddy and maize in the study area. For maize, 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. 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. Delay in payment by the sugarcane mills 

was also observed to be the problem by sugarcane growers. The farmers reported that their 

payments were not made even after six months of sale to the firm. More than 33 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. Cotton and guara crops growers in south western districts of the 

state confronted the problem of water logging on their farms.  

  None of the diseases, insects/pests and weeds was to cause severe damage to the crop 

showing that the farmers were able to manage them in time and the losses were reduced to the 

minimum. The attack of insects/pests was found to be more prevalent in the kharif crops as 

compared to diseases and weeds. Amongst various diseases, bacterial leaf blight was observed 

by about 2 per cent of the paddy growers in study area which reduced the yield by about 2 per 

cent. Amongst the insects/pests, stem borer and leaf folder caused maximum damage and 

reduced the yield by about 2 per cent and one per cent, respectively. Amongst various diseases in 

basmati-paddy production, foot rot and blast were prevalent in the study area, which reduced the 

yield by about 2 per cent. Amongst the insects/pests, leaf folder and stem borer were the major 

insects which reduced the yield by about 2 per cent. Bacterial stalk rot was the only disease 

infesting maize crop in the study area but the yield loss to the disease was moderate (about 5 per 

cent). Amongst the insects/pests, maize borer and Jassid, thrips, pyrilla, grey weevil and leaf-

feeding insects were found to cause slight damage (less than 2 per cent) and high (about 4 per 
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cent), respectively. Madhana, Itsit, sonfa and jhatta were the important weeds but madhana 

observed by about one per cent of maize growers on their fields and caused slight damage (less 

than 2 per cent). In cotton, the sucking pests, jassid, aphid, whitefly and mealy bug are most 

serious and reduced the yield by about 2 per cent. The attack of insects/pests, diseases and weeds 

was the least prevalent for guara in the study area as compared to the other competing crops 

during the kharif season. The incidence of aphids and leaf curl disease was observed by the guara 

growers in study area respectively and were found to reduce the yield by about 2 per cent. Red 

rot and wilt were the diseases infesting sugarcane crop in the study area and its attack was 

observed by the growers and the yield loss to the diseases was less than 3 per cent. Amongst the 

insects/pests, top borer and pyrilla were prevalent in the study area and caused yield loss by 

about 2 per cent each. Dila was observed by sugarcane growers on their fields and caused slight 

damage (about 2 per cent). 

In Punjab, the irrigation coverage has increased to the level of about 97 per cent. 

Therefore, the problems of environment stress particularly during the kharif season is absent in 

the study area. The productivity of cotton and guara crops was found to be affected due to water 

logging problems in some areas. Sugarcane was found to suffer from drought especially during 

hot months when proper supply of irrigation water was not available.  

Amongst the problems regarding inputs, the shortage of labour for performing various 

cultivation operations, supply of poor quality and un-recommended varieties of seed, non 

availability of disease resistant varieties were the major impediments in cultivation of kharif 

crops in the state. The acquisition of credit was also one of the problems confronted by guara, 

maize and cotton growers. The growers were also facing the problem of lack of assured irrigation 

facilities as the farmers were still dependent upon rains or are not supplied adequate canal water. 

The problems confronted by the guara growers regarding the inputs were the least amongst all 

the selected kharif crops.  

Low price/variability of price in the market was reported as the major marketing problem 

confronted by growers of the study area. The price in the market abruptly changes with the 

arrivals in the market. The maize farmers were not even able to get the price equivalent to 75 per 

cent MSP of the crop and had to sell their output price at lower rate. 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. Lack of market information was reported as the other 
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bottleneck faced in the marketing of these crops. The sharp fluctuations in prices in wake of even 

small changes in production/supply are another serious concern impacting the cultivation of 

these crop choices as prices are dependent upon the demand by traders in the particular year. 

Maize, cotton and sugarcane farmers reported the shortage of labour required for sorting of the 

produce. About 45 per cent of the sugarcane growers reported the delayed payment for the 

produce by the millers. 

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. 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. As cotton crop is 

highly sensitive to the use 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 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. 

Policy implications 

Remunerative price of the produce is the main force motivating the farmers to grow the 

alternative crops to paddy. The farmers are selling fine varieties of paddy at minimum support 

prices to the government agencies. The results showed that the returns over variable cost fetched 

from the most of the competing crops were less than fine varieties of paddy except for basmati-
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paddy, which was mainly due the higher average price of Basmati-paddy (Rs. 3673/q) during the 

year.  The returns over variable cost on per hectare basis were the least for maize crop as the 

average price realized by the farmers was only Rs. 860/q, which was only about 70 per cent as 

compared to the MSP announced by the government (Rs. 1310/q). Although, the Government 

announces MSP for maize and cotton, there is procurement of cotton by the government 

agencies, but only negligible quantity is procured.  For the competing crops, the farmers are 

dependent upon the private traders for disposal of their produce. The market prices for these 

crops decrease tremendously, when there is glut in the market.  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. The farmers observed the yield 

losses due to infestation of various insect, pests, diseases and weeds and water logging in the 

south western districts of the state. 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. 
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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 Punjab” submitted by AERC, Ludhiana. 

 

1. Title of the draft report examined:  

 Possibilities and Constraints in Adoption of Alternative Crops to Paddy in Punjab 

2. Date of receipt of the draft report:   March 23, 2015 

3. Date of dispatch of the comments:  April 6, 2015 

4. Comments on the Objectives of the study:   

The authors have addressed all the four objectives set for the analysis.  

5. Comments on the research methodology 

      The sample size and crops included for the analysis are adequate. All categories of 

farmers are covered. The authors have provided five references at the end. Out of five, 

four are reports of the government. It would be better if some literature on the subject is 

cited to enrich the report. The study has adopted a common methodology proposed for all 

the coordinating centers. The category-wise as well as crop-wise detail of selected 

farmers from each selected district is missing which can be incorporated. 

6.  Comments on analysis 

The report is comprehensive and results are presented well. However, following comments 

are offered to strengthen the report 

i) The regression model is fitted only for included crops at the overall level. It is advised to 

fit the model for each category separately for included crops in the study. 

ii) Except for cotton, no other model is able to explain even 30% variation in the dependent 

variable that is yield. This indicates weak explanatory power of the model. You may 

consider clubbing different variants of fertilizer for better results. 

iii) There are minor typing errors like guara for gowar/guar. Please make these corrections. 

The quality of report is good and therefore, recommended for finalization after incorporation 

of above points. 

                                                                                                                             

                                                                                                                               -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 Punjab” 

 

All the comments were taken into consideration while finalizing the report. These 

comments have been incorporated, wherever necessary, in the relevant chapters/places.  

 

The category-wise number of respondents was not sufficient for executing the regression 

analysis particularly for maize, guara and cotton crops. Therefore, to maintain the 

uniformity the regression model was fitted only for the overall level.  

 

As suggested, regression analysis was tried using different combinations of variables as 

well as clubbing of different variants of fertilizer, which failed to improve the goodness 

of fit of regression model.    

                                                                                                                    

D.K. Grover                                                                                    

                                                                                             Director  

                                                                           Agro Economic Research Centre 

                                                                            PAU, Ludhiana.                                                                          

                         

 

 

 

                                                                                          


