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Executive summary 

 
In line with the initiative of Bringing Green Revolution to Eastern India, the CSISA project established 

a hub in Odisha at the beginning of Phase II, in 2012, and is in the process of intensifying its activities 

in Odisha. This report documents findings from a key informant survey of 120 randomly selected 
villages in Puri, Bhadrak, and Mayurbhanj districts of Odisha. The survey was conducted in May 2013 

and was designed to help the CSISA Odisha hub team and government agencies to identify technology 

options and prioritize activities for technology demonstrations. The report aims at capturing the 

following aspects by district: agroecological and socioeconomic characteristics, major crops for all 
cropping seasons, current agricultural technologies and practices, level of mechanization, and major 

constraints across districts. 

 
The results show that the sample villages and households in the three districts share similar 

socioeconomic characteristics, although they belong to different agroecological zones. The average 

distance from the sample villages to the nearest market is about 6 km for all three districts. On average, 
63% of the population is reported to be a Below Poverty Line (BPL) card holder. About 12% of the 

households are female-headed. On average, 46% of the households belong to scheduled castes or 

tribes. The percentage is high in Mayurbhanj at 74%.    

 
About 65% of the total land is cultivated, 18% is fallowed, 8% belongs to the community, and the 

remaining 8% is forest in the surveyed districts. About 16% of the households are landless, 52% are 

classified as small farmers, and the remaining 32% are classified as large farmers. In this report, small 
farmers are classified as farmers whose land size is below the state average, while large farmers are 

classified as farmers whose land size is above the state average.  

 

The average daily wage rate for male agricultural workers during the kharif season is Rs. 159. For 
female agricultural workers, it is Rs. 135. Female workers are mostly involved in transplanting rice 

seedlings and weeding. The survey also asked about the daily wage rate 10 years ago and found that it 

was Rs. 71 for males and Rs. 55 for females. Thus, in nominal terms, the wage rate has doubled over 
the last 10 years. However, the rice output price and other prices have also increased. By using the 

wage-output price ratio, the survey found that the ratio increased by about 30% for males and by 41% 

for females over the last 10 years.  
 

The survey shows different levels of machine use across states. The machines that farmers commonly 

use include diesel and electric pumps, 4-wheel tractors, pesticide sprayers, and rice threshers. Farmers 

in Puri use more machines than farmers in Bhadrak and Mayurbhanj. Except for pesticide sprayers, 
few farmers own agricultural machines. Instead, they rent machines or rely on service providers. Rice 

threshers are becoming popular as they are less labor-intensive than manual threshing.  

The practice of direct-seeded rice (DSR), which is defined as direct line seeding of rice, has yet to 

gain momentum in the studied districts. Overall, only 8% of the households use DSR, mostly in Puri. 

About 65% of the cultivated area is under manual transplanting, while 26% is broadcasted. 

Mayurbhanj has the highest percentage of cultivated land under hybrid rice (9.3%), followed by Puri 

(3.4%) and Bhadrak (1.4%). The state government agencies have been instrumental in bringing hybrid 

rice varieties to Mayurbhanj and Bhadrak where as in Puri its private dealers who played important 
role as reported by key informants. The state government has also introduced the concept of seed 

treatment to the three districts. Seed treatment was introduced in Mayurbhanj and Puri during 2000 to 

2004, whereas, in Bhadrak, it was introduced later in 2005 to 2009.  
Fertilizer use is very common across the three districts. Overall, the percentage of farmers who apply 

urea, DAP, and MOP is 87%, 84%, and 75%, respectively. The average quantity used is more than 80 

kg/ha for urea and DAP. In Bhadrak, the use of DAP is especially high at more than 200 kg/ha.  
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Almost one-third of the villages reported facing “very difficult” constraints such as drought, delayed 

monsoon, and limited access to irrigation. Water-related constraints such as drought were seen to be 
more prevalent in Mayurbhanj than in the other two districts. On the other hand, Puri faced more 

problems of flooding and unwanted moisture. Bhadrak faced severe problems due to high soil salinity.  

 

In more than 80% of the sample villages, access to fertilizer was listed as difficult constraint. The lack 
of access to quality seeds and pesticides is also listed as a major constraint in Puri. Farmers in some 

areas could not obtain fertilizer on time when they needed to apply it. Such a delay was observed for 

urea, DAP, and pesticides in about 60% of the sample villages.  
 

In 43% of the sample villages, the key informants indicated that it was very difficult to hire male 

agricultural workers during the kharif season. The percentage hiring female agricultural workers was 
36%. The percentage was higher in Puri at 63% for males and 57% for females. In Bhadrak, labor 

availability was better: in only 20% of the sample villages in Bhadrak did farmers face difficulties in 

hiring both male and female agricultural workers.    

 
The constraints reported in this report point to opportunities for the CSISA project and government 

agencies to intervene and improve agricultural production. Some recommendations are discussed at 

the end of the report.   
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Chapter 1  

1. INTRODUCTION 

Cereal cropping and mixed crop-livestock systems are widespread throughout South Asia. 

They drive the main economic activities in most rural areas and provide staple food for the 

estimated 265 million people in the region who subsist on less than US$1 per day
1
. The 

Cereal Systems Initiative for South Asia (CSISA), a flagship project of the International Rice 

Research Institute (IRRI), International Maize and Wheat Improvement Center (CIMMYT), 

International Livestock Research Institute (ILRI), and International Food Policy Research 

Institute (IFPRI) of the CGIAR, aims at improving the livelihoods of the farmers in its target 

areas through sustainable intensification of cereal cropping systems. The project endeavors to 

provide improved ecosystem services and reduced negative externalities in the environment, 

while increasing the productivity of cereal cropping systems. Widespread adoption of 

efficient and productive agronomic practices, increased cultivation of high-yielding and 

stress-tolerant cereal cultivars, better access to information, progressive policies, strengthened 

markets, gender equality, and result-oriented public and private investment are the key to 

achieving CSISA’s 10-year vision of success.  

CSISA, along with national agricultural research and extension system (NARES) partners, 

public and private-sector partners, implements different activities through innovation hubs in 

India, Bangladesh, and Nepal. A hub is the delivery and innovation platform through which 

new technologies and information reach partners and change agents who work with farmers. 

Each hub has its geographic domain and operates through a set of project partners, including 

private-sector companies, equipment manufacturers, public-sector extension agencies, 

district development agencies, universities, water management associations, NGOs, and 

farmer groups. CSISA in its arrangement and mode of operation presents an innovation 

system platform that links a wide range of partners within and across South Asia to achieve 

enhanced farm productivity and improved farmer income. 

CSISA, now in its second phase, is broadening its structure of operation for successful 

technology targeting and achieving its scale with the following activities: 

1. Widespread dissemination of production and postharvest technologies to increase 

cereal productivity, resource-use efficiency, and income, alongside partnership 

building and capacity strengthening to ensure sustained dissemination. 

2. Improved crop and resource management practices for future cereal-based systems. 

3. Increased cultivation of high-yielding and stress-tolerant rice varieties for current and 

future cereal and mixed crop-livestock systems. 

4. Increased cultivation of high-yielding, stress-tolerant, and disease-resistant wheat 

varieties for current and future cereal and mixed crop-livestock systems. 

5. Improved policies and institutions for inclusive agricultural growth. 

6. Improved project management, data management, monitoring and evaluation, and 

communications. 

 

In line with the government of India’s initiative of Bringing the Green Revolution to Eastern 

India, CSISA Phase II is in the process of intensifying its activities in Odisha. In this initial 

stage, the Odisha hub is in the process of finalizing its activities particularly for the monsoon 

(kharif) season in Puri, Bhadrak, and Mayurbhanj districts. Each of the three districts 

                                                             
1
Information retrieved fromwww.fao.org/docrep/003/y1860e/y1860e07.htm. 

http://www.fao.org/docrep/003/y1860e/y1860e07.htm
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represents different agroecological zones with different and challenging production constraints 

and opportunities in agricultural development. These challenges and opportunities were 

identified and analyzed in a series of participatory demand analysis studies that were carried 

out in Puri and Dhenkanal districts at the onset of the project. The studies threw light on 

possible entry points for CSISA as a project. 

Rice is the main staple crop grown in Odisha, accounting for nearly half of the total cropped 

area and more than 90% of the total cereal area.
2
 Despite its economic, strategic, and cultural 

importance, rice productivity in the state is one of the lowest in the country and average paddy 

yield in the state is still well below the national average (Economic Survey, Odisha: 2011-12). 

The lack of proper infrastructure, insufficient irrigation facilities, unreliable input availability, 

limited output marketing, high transportation costs, poor storage facilities, and small 

landholding size, along with limited socioeconomic conditions, are the major factors inhibiting 

the overall agricultural growth of Odisha. Besides these factors, extreme weather events in the 

form of droughts, floods, and cyclones at frequent intervals also create devastating impacts on 

agricultural growth and productivity in the state. 

With this background, this report presents the results from a key informant survey of 120 

randomly selected villages in Puri, Bhadrak, and Mayurbhanj districts to characterize the 

overall agricultural situation of the state. The key informant interviews are intended to 

generate information on current practices and trends of different aspects of agriculture to help 

the CSISA Odisha hub team to identify technology options and prioritize different activities in 

technology demonstrations, focusing on a specific agroecology with the broader picture of 

overall agricultural trends in the region. This report aims at capturing the following aspects by 

districts: 

1. Major crops and cropping season 

2. Current package and practices of major crops 

3. Level of mechanization 

4. Status of conservation agriculture (CA)-based technologies 

5. Major constraints to agricultural development  

 

 

 

 

 

 

 

 

 

 

 

  

                                                             
2Information retrieved from the Cereal Systems Initiative for South Asia: Odisha Research & Delivery Hub; 

Expert Consultation meeting, 10 July 2012 Mayfair Convention Center, Bhubaneswar. International Rice 

Research Institute (IRRI). 
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Chapter 2  

2. SAMPLING PROCEDURE AND STUDY DESIGN 

As mentioned earlier, three districts were chosen purposively for this study. The three 

districts were chosen not only to represent typical agricultural conditions of the state of 

Odisha but also because they were considered as initial target districts of CSISA Odisha hub 

activities. Within a district, a stratified sampling method used two administrative units, the 

tehsil
3
 and village,

4
for stratifications. Lists of tehsils and villages were taken from 2001 

census data. After considering the large population size and agroecological diversification in 

Mayurbhanj, it was decided that the sample size of Mayurbhanj would be twice the size of 

Puri and Bhadrak.  As a result, the Key informant survey was conducted in a total of 120 

villages (Puri 30, Bhadrak 30, and Mayurbhanj 60) with an aim to capture the major trends 

and current practices in agriculture. In Puri and Bhadrak, five tehsils were randomly selected, 

and six villages were randomly selected from each of the selected tehsils (Fig. 1). In 

Mayurbhanj, because of logistics and security, some remote areas were excluded from the 

village selection process. After exclusion of the remote areas, ten tehsils and six villages per 

sample tehsil were randomly selected. 

 
Fig. 1. Sampling framework 

 

 

                                                             
3 A tehsil is an administrative division for local governance consisting of many villages. 
4
A village is a revenue or hamlet village consisting of several households. 

Villages -120

(6 per Tehsil)

Tehsil-20

District-3

State ODISHA

PURI

5

30

BHADRAK

5

30

MAYURBHANJ

10

60



 

 

 
Fig. 2. Map of Odisha and the districts studied. 
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A structured questionnaire was developed for data collection. During the process of 

questionnaire development, suggestions and feedback were received from biophysical 

scientists from the hub. The questionnaire was divided into several sections to capture the 

current status and different agricultural practices. Data at the village level were collected on 

the following major categories: 

 Total population and distribution of households based on landholding categories 

 Access to a road, input-output market, agricultural machinery shop, town, and district 

headquarters 

 Land under farming, both irrigated and rainfed  

 Cropping pattern, cropping season, major crops grown, current practices, and input 

use of main crop 

 Input-output price, its trend over the last 5 years, and labor availability 

 Current use of agricultural machines and CA practices 

 Different types of stresses and major constraints to technology adoption 

 

Pretested questionnaires were used to collect the data. A computer-assisted personal 

interview (CAPI) software called Survey be was used to conduct the interviews. Eight 

enumerators were trained for 5 days to collect data. To make the interview process easier and 

more timely, word typing and open-ended questions were avoided as much as possible. 

Instead, precoded answers presented in drop-down menus were used. Care was taken to make 

the enumerators understand the questions and the philosophy behind the questions. In the last 

3 days of the training, each enumerator was sent to a nearby village to collect data in which 

pretesting of the questionnaire was done and mock sessions for data collection were held 

simultaneously. During the interview practice and pretesting, unclear questions were clarified 

and revised, and unnecessary questions were eliminated.  

The interviews were conducted in 3 weeks, the last week of April to the second week of May 

2013, moving from north to south, from Mayrubhanj to Puri. Before the survey, the list of the 

selected tehsils and villages was shared with the State Department of Agriculture of the 

respective districts. Key contacts at the village level (village agricultural workers) were 

identified and contacted to facilitate the logistics to save both time and effort. Each 

enumerator conducted key informant interviews accompanied by village-level agricultural 

workers and social scientists from IRRI and the CSISA hub. Key informants (usually the 

village head man, school teacher, and progressive farmers) were identified in every village 

and were interviewed. Participation was sparse from female informants; it was challenging to 

keep them involved in the entire process of the interview due to their apparent discomfort in 

front of the male members of the community. Only informants actively involved in 

agriculture were interviewed, as they would present a realistic picture of the agricultural 

practices of the area. Landless and noncultivating land owners were not included in the 

interviews. On average the number of key informants varied from six to ten per village (Table 

1). The enumerators completed the interviews first in Mayurbhanj, after which they were split 

into two groups, each group consisting of four members to complete the exercise in Puri and 

Bhadrak simultaneously. 
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Table 1. Average number of male and female key informants. 

Unit: Number 

 

 

 

District 

Male informants Female informants 

Mayurbhanj 8.4 1.4 

Bhadrak 5.4 0.4 

Puri 8.5 0.8 

   

Average  7.6 1.0 

 

Data from Surveybe were imported to STATA and SPSS for analysis. Data were analyzed 

descriptively to understand trends and distributions. Results of the study are limited to the 

data obtained from key informant interviews. In most cases, the data represented in various 

sections are at best estimates of the group as they understood the questions and interpreted 

the context. This study hopes to generate more ideas for future studies that could explain 

many of the phenomena in a more systematic way, but it has certain limitations in its scope 

for giving detailed insights and a solid interpretation of some of the results.  
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CHAPTER 3 

3. AGROECOLOGICAL PROFILE OF ODISHA AND THE DISTRICTS STUDIED  

Agricultural growth holds the key to the overall development of Odisha by way of creating 

employment, generating income, providing raw materials to the industrial sector, and 

ensuring self-reliance in food production and food security (Ghosh 2010). Agriculture 

contributed 17% of the state gross domestic product in 2012-13 (Central Statistical 

Organization, CSO)). About 83% of the population in Odisha belongs to rural areas (Census 

of India, 2011).
5
 The share of main workers in the agricultural sector (cultivators and 

agricultural workers) was 58% in 2001 (Economic Survey, Odisha: 2011-12). The average 

holding size is 1.2 ha (Odisha Agriculture Statistics, 2010-11)
6
. A majority of the farmers in 

the state belong to the marginal (<1 ha) and small farmer (1-2 ha) category. Only a small 

number of farmers in the state belong to the medium to large (2 ha and above) category. 

Although poverty in Odisha declined progressively from 70%in 1977-78 to 30% in 2009-10, 

poverty there remains among the highest in the country (Economic Survey, Odisha: 2011-

2012
7
). 

In Odisha, 47% of the total cultivated land is highland, 25% is lowland, and 28% is medium 

land (Odisha Agriculture Statistics, 2010-11). Only 35% of the total cultivated land is 

irrigated, and this indicates that a majority of the farmers in the state depend on rain as a 

source of water for cultivation. Even though the irrigation potential has been expanded to 

nearly 45.14 lakh ha, only 69% of the area is actually irrigated, indicating under use of 

irrigation potential in the state.  

Geographically, Odisha is endowed with both surface-water and groundwater resources 

because of the tropical climate of the state, with high temperature, high humidity, and 

medium to high rainfall. Odisha receives an average normal annual rainfall of 1,451 mm, of 

which 80% is received during the monsoon season from June to September (Odisha 

Agriculture Statistics, 2010-11). Most of the rainfall received is concentrated in a period of 3 

to 4 months of the monsoon season. Within this season, actual rainy days are confined to 

65−75 in general. Even though the quantity of rainfall seems high, its distribution is erratic 

and uneven during the monsoon period, thus affecting agricultural activities in the state. 

Apart from the erratic and uneven rainfall distribution, the state has a history of regular 

occurrence of floods, cyclones, and droughts of various intensity affecting primarily kharif 

crops and in some cases even affecting rabi crops. Appendix 1 lists the major disasters 

occurring in Odisha. According to these statistics, in the past two decades, every year has 

witnessed one or more natural calamities in the state. These natural disasters always have 

undesired impacts on the state’s agricultural production.  

Cultivated land per capita was 0.39 ha in 1950-51 but declined to 0.13 ha in 2007-08. The 

total number of operational holdings of the state is estimated at 43.56 lakh ha with 50.19 lakh 

ha of operational area. The state witnessed a decline in operational area from 50.81 lakh ha in 

2000-01 due to urbanization and conversion of agricultural land to non-agricultural use. Out 

of the total operational landholdings, nearly 86% are small and marginal holdings, followed 

by medium and semi medium holdings accounting for 14%. The share of large landholdings 

                                                             
5 Information retrieved fromwww.censusindia.gov.in/2011-prov-results/paper2/data_files/Orissa/Data-sheet-

Orissa.pdf. 
6
Information retrieved from Odisha Agriculture Statistics, 2010-11 

7Information retrieved from Economic Survey, Odisha:2011-12 

http://www.censusindia.gov.in/2011-prov-results/paper2/data_files/Orissa/Data-sheet-Orissa.pdf
http://www.censusindia.gov.in/2011-prov-results/paper2/data_files/Orissa/Data-sheet-Orissa.pdf
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was less than 1% in 2005 (Agricultural Census, 2005-06),
8
 and currently the average holding 

size is only 1.15 ha (Odisha Agriculture Statistics, 2011-12). The small size of operational 

holdings along with widespread poverty are considered as a critical problem for agricultural 

growth of the state.  

 

Kharif is the main cropping season in Odisha and it mainly depends on the southwest 

monsoon during 4 months (June to September). Cultivated area during the rabi season in 

Odisha is limited to 30% of the total cropped area. Rabi production depends solely on the 

availability of irrigation. Paddy (produced in the kharif season) constitutes about 90% of the 

total production of food grains and continues to be the dominant crop in Odisha, though, in 

terms of area, there has been a gradual shift from paddy to cash crops. Although the average 

paddy yield of the state has been slowly increasing (24.48 quintals/ha in 2010-11), but it is 

still less than the national average (Economic Survey, Odisha: 2011-12). 

The three surveyed districts belong to three different agro-climatic zones of the state:  

Mayurbhanj belongs to the North-Central Plateau zone, Bhadrak belongs to the Northeastern 

Coastal Plain zone, and Puri belongs to the East & Southeast Coastal Plain zone. Some 

agroecological indicators of Mayurbhanj, Puri, and Bhadrak districts are presented in Table 2.  

Table 2. Various agroecological indicators prevailing in the sample districts. 

Agroecological parameters 
Unit 

Districts  State 

(Odisha) Mayurbhanj Puri Bhadrak 

Annual normal rainfall  mm 1,600.6 1,408.8 1,427.9 1,451.2 

Geographic area 000 ha
 

1042 348 250 15,571 

Cultivated area 000 ha 437 189 176 6,180 

Net area sown 000 ha 335 131 156 5292 

Gross cropped area 000 ha 479.24 283.26 239.58 8,801.08 

Cropping intensity % 143 216 154 166 

Kharif cropped area 000 ha 369.84 127.70 180.76 5,792.68 

Rabi cropped area 000 ha 79.66 131.34 48.63 2,475.07 

Total cropped area 000 ha 449.50 259.04 229.39 8,267.75 

Total irrigation area 

(irrigation potential) 
000 ha 252.88 246 190.58 4,592.54 

Gross irrigated area 000 ha 164.03 166.42 123.11 3,088.08 

Fertilizer consumption (N2, 

P2O5, K2O) 
kg/ha 

50.29  

69.34 

 

121.25 

 

62.25 

Forest area 
‘
000 ha 439 14 10 5813 

Culturable waste 
‘
000 ha 10 3 11 375 

Barren & unculturable land 
‘
000 ha 16 8 1 840 

Current fallow 
‘
000 ha 98 54 16 759 

Other fallow 
‘
000 ha 13 1 5 229 

Source: Odisha Agriculture Statistics, 2011-12, Government of Odisha. 

Even though the normal annual rainfall
9
 for the three districts is near or above the state 

average, it often does not have the desired impacts on agriculture because of its uneven and 

                                                             
8Information retrieved from Agriculture Census, 2005-06, Ministry of Agriculture and Cooperation, 
Government of India. 
9 Normal and actual rainfall data are taken from the Indian Meteorological Department (IMD, 

www.imdorissa.gov.in). Normal rainfall (for periods: annual, monthly, weekly) is generally an average taken 

http://imdorissa.gov.in/
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erratic distribution. The delayed onset of monsoon is also witnessed regularly in the state. In 

some years, excess and untimely rain can also cause damage to crop production because of 

waterlogging, loss of grain, lodging of the crop in the field, etc. Puri and Bhadrak belong to 

the agro-climatic zones that are prone to cyclonic storms and floods because the two districts 

are located along the Odisha coastal line and on river deltas. 

With respect to the irrigation facilities in the three districts, we find a large disparity between 

the total irrigation area, which indicates irrigation potential and the gross irrigated area. In 

Mayurbhanj and Bhadrak the difference is 35% of the irrigation potential, whereas in Puri 

this is 32%.This could be because of various factors like non-functional structures of various 

irrigation facilities(such as canals, water channels, etc.) that depend on rainfall. However, the 

underuse of irrigation potential shows the dependency of agriculture on natural forces such as 

rainfall and thereby the vulnerability of farmers and agricultural practices. 

 
Fig. 3. Rainfall pattern across districts. 

Source: Computed from Indian Metrological Department (IMD) data 

 

Figure 3 shows that, in 2011, Mayurbhanj witnessed a negative deviation of as high as 38% 

from the normal annual rainfall and the actual rainfall received was only 995.6 mm against 

the normal rainfall of 1,600.6 mm. Similarly, Bhadrak witnessed a negative 11% deviation in 

rainfall, whereas Puri received slightly higher than the normal rainfall with a deviation of 7% 

(Odisha Agriculture Statistics, 2010-11). The graphs in Appendix 2 show the percentage 

deviation of annual rainfall from normal for the last 40 years in the districts studied. The 

graphs show significant deviation in more than 20 years and suggest a high probability of 

significant deviation in the normal rainfall in these districts. Deviation (both positive and 

negative) in both quantity and time of rainfall can have an adverse impact on crop production. 

In Mayurbhanj and Bhadrak, the major cropping season is kharif.  Of the total cropped area, 

only 16% in Mayurbhanj and 25% in Bhadrak, was cultivated in rabi. This could be 

supported by the fact that, in the rainfed ecosystem of Odisha, the maximum rainfall is 

received in the kharif season, and, with a negative deviation for the actual rainfall received 

for both districts in 2010, the scope for the rabi crop seems to be less. Because Puri received 

7% higher rainfall than the normal, this might have encouraged farmers to take up a rabi crop 

                                                                                                                                                                                             
based upon the history of rainfall for 30 years in a particular area, whereas actual rainfall is for the period 

studied. 
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in equal intensity as kharif for that year (Odisha Agriculture Statistics, 2010-11, Govt. of 

Odisha).
10

  

 

Fig. 4. Share of different crops in the total cropped area in surveyed districts. 

Source: Odisha Agriculture Statistics 2010-11, Government of Odisha 
 

Rice is the major crop in the three districts in terms of area coverage (Fig. 4). Rice is 

cultivated in 67% of the total cropped area, and rice constitutes nearly 97% of the total area 

devoted to cereals in the state. Besides cereals, pulses, vegetables, and oilseeds are the main 

crops. Out of the total rice cropped area over a year, 93% (557,420 ha) of it is under kharif, 

and only 7% (38,800 ha) of it is under rabi rice. Among other cereals grown are maize, 

wheat, and millets, of which 82% of the area is kharif cropped area. So, cereals, especially 

rice, are the predominant crop in all three districts and kharif is the major season for crop 

production. Figure 5 gives a clearer view of crop coverage in the three districts taken together 

(Odisha Agriculture Statistics, 2010-11). 

 

Fig. 5. Trend of rice yield in Odisha. 

Source: http://eands.dacnet.nic.in/StateData_96-12Year.htm. 

The average rice yield of the state has remained around 1.5 t/ha in the past decades (Fig.5). 

Although the yield of summer rice has been increasing (the red line in Fig.5), the propotion of 

                                                             
10

This information is retrieved from Odisha Agriculture Statistics, 2010-11. 
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summer rice production is negligible. The average rice yield is 1.86 t/ha in Bhadrak, and this 

is higher than the state average of 1.54 t/ha. In Puri, the average is similar to the state 

average, but the average rice yield of Mayurbhanj is below 1 t/ha.  

Table 3. Population distribution across the three districts. 

Unit: % 

Item Mayurbhanj Puri Bhadrak 

Share of rural population in total population(%)  92.7 86.4 89.4 

Share of urban population in total population (%) 7.6 15.7 11.8 

Share of agricultural workers in total work force (%) 38.5 25.0 28.5 

Share of cultivators in total work force (%) 30.4 35.1 39.1 

Source: Computed from 2001 census. 

Looking at the population and workforce in the three districts (Table3), the agricultural 

workforce is the major workforce, showing the dependency of a large population on 

agriculture as its primary economic activity.  

Table 4. Landholding size and distribution in the three districts. 

Unit: % 

Size 

% of total land holdings % of total area (ha) 

Mayurbhanj Bhadrak Puri Mayurbhanj Bhadrak Puri 

Marginal  (<1 ha) 59.4 66.4 63.3 26.2 33.2 22.1 

Small (1−2 ha) 26.9 22.8 27.7 33.1 32.3 44.8 

Semi-medium (2−4 ha) 11 9 7.2 26.5 24.1 20.2 

Medium (4−10 ha) 2.7 1.7 1.7 13 9.4 10.5 

Large (>10 ha) 0.1 0.1 0.2 1.2 1 2.5 

Source: Agriculture Census, 2005-06. 

In all the districts, almost 90% of the total land-holdings belongs to marginal and small land-

holders. In terms of total area, almost 60% belongs to marginal and small land-holders (Table 

4). This, in turn, indicates less economy of scale and constraints in adopting potential modern 

farming techniques, mechanization, etc. This could be one of the inherent challenges in 

adopting improved farming practices and technologies for a long time in Odisha overall and 

in the three districts.  

3.1 Household characteristics of the districts studied  

The results from the key informant survey indicate that, among the villages surveyed across 

the three districts, nearly 64% of the households are below poverty line (BPL) and, in 

Mayurbhanj, the percentage of BPL households is quite high (Table 5). The percentage of 

BPL households is 73% in Mayurbhanj, while in Bhadrak and Puri it is 50% and 63%, 

respectively. Table 5 also shows that the percentage of scheduled caste (SC) and scheduled 

tribe (ST) households is also higher in Mayurbhanj at 74% than in the other two districts, 

where SC and ST households are below 30%.  

The considerably high poverty in the three districts can be well supported by the fact that the 

majority of the households are either small or landless. More precisely, nearly 52% of the 

households have small landholdings and 16% are landless in the three districts. These figures 

show the abundance of small and fragmented landholdings among rural households, which in 

general are considered as less economically viable than large landholdings. This, in turn, 
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might have an impact on household income. In these three districts, only 32% of the 

households were found to have large landholdings.  

Table 5. Household characteristics by landholdings and social status. 

    % of households by landholdings     % of households by social status 

District Category 

A 

Category 

B Landless 

Female 

headed 

Below 

poverty line SC & ST 

Mayurbhanj 26.7 58.7 14.6 14.0 73.0 73.7 

Bhadrak 42.7 43.4 13.9 9.3 50.4 21.5 

Puri 27.9 50.8 21.3 11.9 62.5 27.6 

       

Average 31.7 52 16.3 12.1 63.5 45.6 

Note: Category A, landholding size more than 1.15 ha (i.e., state average); Category B, 

landholding size less than 1.15 ha. 

 

Again, in Mayurbhanj, the population of small landholders was higher (59%) than in the 

other two districts. In Bhadrak, the average landholding size is higher than in the other two, 

because nearly 43% of the households have large landholdings. Puri has quite a significant 

number of households that were landless (21%). However, a few exceptions were also 

observed. For example, Mayurbhanj, which has the maximum proportion of small holdings, 

has few tehsils, namely, Rairangpur (43%), Suliapada (51%), Jashipur (40%), etc., where the 

percentage of large landholdings was higher than the district average. Similarly, in Bhadrak, 

Dhusuri (80%) and Bhandaripokhari (59%) tehsils had larger landholdings than the district 

average (see Appendix 3). In Puri, tehsils such as Sadar (44%), Satyabadi (32%), and Gop 

(30%) had a comparatively fewer more households with large landholding sizes. During the 

survey, information regarding the social status of households across the districts was also 

collected. Survey results suggest that in all districts a considerably high proportion represents 

Below Poverty Line card holders.  

It is worth mentioning here that the tehsil-wise figures (see Appendix3) indicate that the 

presence of large landholdings has a nonlinear relationship with the household poverty level 

of the concerned areas. For example, tehsils such as Dhusuri, Suliapada, Jashipur, Gop, 

Satyabadi, etc., were also found to be highly poverty ridden (in terms of the percentage of 

households below the poverty line) when compared with other tehsils, in spite of the data 

indicating the existence of more large farm holdings. This may indicate that even a more 

economically viable large landholding might not have a significant impact on income if the 

productivity of these lands is not up to optimum standard. It is also possible, as noticed 

during the primary data collection, that the farmers are still not significantly using and 

adopting improved farming practices, mechanization, and other modern technology (to be 

described in more detail in subsequent chapters) in these areas. Even though the large 

holdings in general have the advantage of having better economy of scale than small and 

fragmented landholdings in adopting mechanization and improved farming practices, many 

farmers in these area seem to have not benefited much from this and there seems to be quite 

significant scope for improving existing farming practices and adopting suitable 

mechanization and technology for better productivity and income. 
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3.2 Accessibility to various key places 

Table 6. Average distance between the villages and key places. 

Unit: Km 

District  District Center Knowledge agent Output market Input market 

Mayurbhanj 57.5 17.4 7.3 6.0 

Bhadrak 32.4 16.2 5.9 5.6 

Puri 36.7 10.9 5.7 4.8 

     Average 44.4 15.2 6.4 5.5 

 

In various production processes, access to key factors of production also plays a crucial role. 

Key factors include access to information, key infrastructural facilities, markets, and inputs. 

In the surveyed villages, the average distance between the location of the various knowledge 

agents and villagers varied from 10.9 to 17.4 km (Table 6). The district centers, i.e. the main 

township with all the advanced infrastructural facilities and facilitation centers were located 

approximately 44.4 km away from the villages. In Mayurbhanj, the villages were located 

quite far from the district centers. The average distance from the other key places such as 

output markets and input markets was 6.4 km and 5.5 km, respectively. 

This shows that the villages have proximity problems in terms of accessibility to key places 

and agents. This, in turn, may have other cascading effects such as using more time and 

energy in commuting to or accessing several facilities at different stages of their production 

process.  This also might affect the frequency and quality of extension activities and 

knowledge dissemination activities by several knowledge agents placed by the government 

and other agencies for helping farmers to make informed decisions. 

However, the villages in several pockets in the districts had more constraints in distance from 

key places. Villages in some tehsils like Jashipur, Baisinga in Myaurbhanj, Dhusuri in 

Bhadrak, etc., had market places located at a distance of more than 10 km from the villages, 

making it more difficult for farmers to have convenient access to inputs and also to sell their 

produce. 

3.3 Land-use pattern  

Table 7. Land-use pattern across households in the three districts. 

Unit: Area (%) 

 District Cultivated land Fallow land Community land Forest land 

Mayurbhanj 59.0 19.6 7.1 14.4 

Bhadrak 69.6 17.8 10.8 1.7 

Puri 69.6 16.2 7.5 6.6 

     Average 65 18.1 8.3 8.5 

 

The land-use pattern among the surveyed villages in the three districts shows that the 

percentage of cultivated land is lower in Mayurbhanj than in the other two districts (Table 7). 

In Mayurbhanj, 59% of the total area is cultivated whereas in Puri and Bhadrak it is 70% in 

each. The percentage of fallow land is slightly higher in Mayurbhanj than in the other two 
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districts. The lower percentage of cultivated area in Mayurbhanj is because the land is 

fallowed more and under forest. In the three districts, nearly 18% of the area is under fallow. 

The fallow land could be converted to cultivated land through proper management, and the 

area under cultivations could be expanded.  

Certain tehsils in the respective districts have a high share of cultivated land: Rairangpur 

(73%), Jashipur (65%), and Muruda (64%) in Mayurbhanj; Basudebapur (72%), Banta 

(72%), and Bhandaripokhari (80%) in Bhadrak; and Satyabadi (90%) in Puri (see Appendix 

4). In these places, with more available land under cultivation could be the strength and scope 

for  organizing demonstration and dissemination of different technologies that could create 

potential impact on this area.  

In contrast, the following tehsils have a high percentage of fallow land: Baisinga andBetanati 

in Mayurbhanj; Dhusuri and Dhamnagar in Bhadrak; and Sadar in Puri. This offers an 

opportunity to bring these lands into cultivation through improved and better resource 

management practices. 

3.4 Availability of water and its sources 

This section describes the availability of irrigation facilities, various sources, and the 

seasonality of water availability. The term “irrigation” in this section indicates both the 

artificial (canal, wells etc.) and natural mode (rainfall) of water supply to fields, During 

various rounds of interaction with key informants, it became clear that, even though there 

exist many irrigation structure (canal, channels) are non-functional during non-rainy-reason. 

The irrigation structures that could get recharged by groundwater or harvest and conserve 

water throughout the year were quite minimal in these areas. 

Table-8 shows the availability of both irrigation and rain to the cultivable lands in various 

seasons. The last column in Table 8 indicates the water available through sources apart from 

the irrigation structures specified. It can be seen that, in all three districts together, the 

maximum percentage of area was irrigated in kharif, followed by rabi and the summer 

season. Again, in kharif, the maximum percentage of cultivable area was getting irrigated 

through sources such as canals (22%) and rivers (13%). This could be because these major 

irrigation sources are fully saturated and functional during the kharif season and they can 

supply water to a large area.  

Table 8. Sources of water availability by district and season. 

Unit: Area (%) 

Item  Canal 

Well 

(electric & 

Diesel) River/pond 

Rainfall and 

other natural 

water sources 

All Surveyed Regions 

Rabi 6.92 16.38 8.24 15.24 

Kharif 21.88 8.75 12.84 52.73 

Summer  (pre-kharif) 1.12 3.34 2.62 7.11 

Mayurbhanj 

Rabi 2.13 8.58 13.87 18.11 

Kharif 7.23 2.79 16.89 65.57 

Summer  (pre-kharif) 2.13 3.13 5.53 12.57 

Bhadrak 

Rabi 4.17 27.34 1.67 6.83 
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Kharif 37.67 10.5 7.00 44.83 

Summer  (pre-kharif) 0.00 0.00 0.00 0.00 

Puri 

Rabi 17.17 17.66 6.00 19.17 

Kharif 29.03 16.33 12.33 40.50 

Summer  (pre-kharif) 0.67 7.0 0.67 5.67 

 

The percentage of area irrigated by canals and rivers declines considerably during rabi and 

decreases further during summer because many of the major or medium irrigation structures 

are not saturated to their fullest capacity because of less rainfall. 

Other sources of water for farmland are primarily rainfall, which is the major source during 

kharif, when 53% of the area in these three districts depends on it as the major source of 

water.  

In Puri and Bhadrak, more area is irrigated through canals and rivers than in Mayurbhanj 

because these two districts have more canals and rivers. In Puri, 41% of the area has access to 

irrigation from canals and rivers during kharif, followed by 22% in rabi. Similarly, in 

Bhadrak, 43% of the area has access to irrigation from major sources during kharif, followed 

by 6% in rabi. In Bhadrak, wells are one of the key sources of irrigation and they play a key 

role in irrigation during the rabi season, when an irrigation facility is more required than in 

kharif. 

In general, Table 8 clearly shows that the availability of all kinds of irrigation facilities in 

Mayurbhanj is lower than in Bhadrak and Puri. Data shows that in kharif season most of the 

cultivation is managed by rainfed water in all the studied districts and in case of Mayurbhanj 

this percentage is highest. For the three districts together, the data show nearly 42% of the 

area having access to irrigation facilities (during kharif) and the rest primarily depend on 

rainfall. 

3.5 Livestock and animal husbandry  

Table 9. Livestock density by household and land. 

Unit: (%) 

  
Livestock 

Livestock density by household Livestock density by land 

Mayurbhanj Bhadrak Puri Average Mayurbhanj Bhadrak Puri Average 

Dairy cattle, 

local (desi)  1.11 1.45 1.41 1.29 0.36 0.72 0.51 0.51 

Dairy cattle, 

crossbred 0.04 0.06 0.64 0.21 0.02 0.07 0.30 0.11 

Dairy buffalo 0.01 0.00 0.08 0.03 0.00 0.00 0.03 0.01 

Draft cattle 1.31 0.67 0.20 0.81 0.38 0.26 0.07 0.26 

Draft buffalo 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 

Goats 4.44 1.52 1.43 2.75 1.20 0.70 0.50 0.86 

Sheep 0.46 0.01 0.38 0.31 0.18 0.00 0.10 0.11 

Pigs 0.11 0.00 0.00 0.05 0.03 0.00 0.00 0.01 

Poultry (local) 6.17 1.29 0.54 3.18 1.62 0.62 0.23 0.94 

Poultry (farm) 0.00 7.28 0.02 2.11 0.00 2.64 0.01 0.77 
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Table 9 shows the livestock density by household (livestock divided by total households in 

the respective districts) and land (livestock divided by total land size in the respective 

districts) across districts and livestock breeds. Almost among all the districts it is found that 

local dairy cattle dominate among large ruminants, while goats dominate among small 

ruminants. A similar trend is observed when we compare with landholding size. The 

distribution of livestock holdings across districts suggest that Bhadrak has a high density of 

local dairy cattle (both per household and per area of land), followed by Puri, and the density 

is least in Mayurbhanj.  

However, Puri has a high density of crossbred cattle. The high density of crossbred cattle in 

Puri could be attributed to better infrastructure, better milk marketing, high density of milk 

cooperatives, and better access to urban markets. The dairy buffalo population is much lower 

in all districts though it is slightly high in Puri. A large number of households have draft 

cattle for use in farming and allied activities. This suggests that farmers depend on traditional 

methods of cultivation and allied activities through the use of animal power. The draft animal 

density is high in Mayurbhanj, followed by Bhadrak, and is lowest in Puri. Looking at small 

ruminants, Mayurbhanj has a high density of goats, followed by Bhadrak, and the density is 

lowest in Puri. The density of backyard poultry is high in Mayrubhanj, followed by Bhadrak, 

and is lowest in Puri. 

Table 9. Percentage of households owning livestock. 

Unit: Household (%) 

 

 

Livestock Average Mayurbhanj Bhadrak Puri 

Dairy cattle (local) 48.8 36.5 68.7 48.1 

Dairy cattle (crossbred) 11.0 3.2 4.6 29.5 

Draft cattle 32.0 52.4 24.6 7.3 

Dairy buffalo 0.9 0.6 0.0 2.2 

Draft buffalo 0.2 0.1 0.1 0.3 

Poultry (local) 41.1 68.0 30.7 9.3 

Goats 45.6 60.2 45.7 22.7 

Sheep 8.0 14.0 0.2 6.8 

Pigs 1.4 3.2 0 0 

 

We attempted to examine the percentage of households owning different breeds of small and 

large ruminants (Table10). The statistics indicate that about 49% of the households own local 

cattle, while 32%of the households own draft animals and only 11% of the households own 

crossbred cattle. For small ruminants, 46% of the households own goats while only 8%of the 

households own sheep. The distribution across districts indicates that a large number of 

households (69%) own local cattle in Bhadrak, followed by Puri (48%) and Mayurbhanj 

(37%). In Puri, the ownership of crossbred dairy cattle is high (30%), but lower in Bhadrak 

and Mayrubhanj. Around 52% of the households in Mayurbhanj own draft cattle followed by 

Bhadrak (24%) and Puri (7%). For small ruminants, around 60% of the households in 

Mayurbhanj, 46% of the households in Bhadrak, and only 23% of the households in Puri own 

goats. Sheep are less popular than goats, and few households own pigs.  

In general, large-scale commercial animal husbandry practices are not found in the surveyed 

villages. Instead, households are mostly engaged in traditional practices of animal husbandry. 

Only in Puri is the percentage of households with crossbred dairy cattle relatively high. This 
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offers an opportunity to promote improved livestock production practices among farmers in 

the three districts to help them diversify their agricultural income sources and increase total 

income. 

3.6 Status of agricultural wages 

Previous studies suggest that women are often paid less than men for the same work (FAO 

2011, Petersen et. al 2006).
11

, and our survey results (Table 11) support this finding Wage 

rates for female workers are lower than those for men for all categories. The difference 

between male and female workers is larger in non-agricultural activities than in agriculture. 

Another remarkable feature is that agricultural workers receive higher wage rates in the 

kharif season than in the rabi season. However, if we compare males and females, the latter 

receive the lowest wages in non-agriculture but males receive the highest wages. This 

suggests that, in non-agricultural work, male and female workers are engaged in different 

activities such as construction or transportation work, for which female workers are 

disadvantaged.  

Table 11. Agricultural and nonagricultural wages by gender and season. 

Labor and season 
Nominal daily 

wage  

Nominal daily 

wage: 10 years 

ago 

Wage-output 

ratio 

Wage-output 

ratio: 10 years 

ago 

Unit Rs./day Rs./day Ratio Ratio 

Male Labor 

Agr. kharif 159.0 71.3 13.6 10.5 

Agr. rabi 154.8 71.9 13.2 10.6 

Non-agr.kharif 161.5 83.6 13.8 12.3 

Female labor  

Agr. kharif 134.8 55.0 11.5 8.1 

Agr. Rabi 131.8 58.2 11.3 8.6 

Non-agr. Kharif 119.0 57.3 10.2 8.4 

 

Table 11 also shows wage rates 10 years ago. The wage rates for male workers were about 70 

to 80 rupees per day, while they were about 55 rupees per day for female workers. Thus, the 

wage rates have more than doubled over the last 10 years in nominal terms. For farmers, this 

indicates increased labor costs. However, other prices have increased during the same period. 

If output prices increase at the same rate as wage rates, the increase in the wage rate does not 

affect profit. In Table 11, the wage-output (rice) price ratio is around 13.5 for male workers. 

This suggests that the daily wage rate is 13.5 times higher than the rice price per kg. For 

female workers, the wage-output ratio is around 11.3. Ten years ago, this ratio was around 10 

to 12 for male workers and 8.5 for female workers. Thus, by comparing the wage-output 

price ratio, we find that the wage rate has increased by about 30% for male workers and about 

41% for female workers over the last 10 years. 

  

                                                             
11Renny T, et al. 2011. The role of women in agriculture. ESA Working Paper No. 11-02. Available at 

www.fao.org/docrep/013/am307e/am307e00.pdf. 

http://www.fao.org/docrep/013/am307e/am307e00.pdf
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Chapter 4  

4. MECHANIZATION IN AGRICULTURE 

This section provides a broad overview of the different agricultural machinery that is now 

used in the three districts studied. Village key informants were asked about machine use 

(Table 12), area under use (Table 13), ownership of machines at the household level (Table 

14), and the year machinery was introduced (see Figs. 6, 7 and 8) in their villages. The 

machines are grouped under certain categories of use such as irrigation, land preparation, 

crop establishment, crop protection, harvesting, and postharvest activities.  

Table 12. Agricultural machine use by percentage of households across the sample 

districts. 

Unit: Household (%) 

Agricultural machines Average Mayurbhanj Bhadrak Puri 

Diesel pump 18.7 14.2 15.6 28.8 

Electric submersible pump 6.8 1.6 9.1 12.7 

4-wheel tractor, tine 

cultivator 
45.9 19.0 56.7 77.1 

4-wheel tractor, disc harrow 0.9 0 0 3.3 

4-wheel tractor, rotavator 11.0 2.5 1.3 34.1 

2-wheel tractor, tilling 18.8 9.8 38.3 13.3 

Laser land leveler 0 0 0 0 

Drum seeder 0 0 0 0 

Seed drill  0 0 0 0 

Pesticide sprayer 73.2 61.5 82.5 82.3 

Bed planter 0 0 0 0 

Rice thresher (paddle) 11.6 12.2 19.7 2.7 

Rice thresher (machine) 21.6 8.8 13.3 49.9 

Combine harvester 2 0 4.4 3.5 

 

4.1. Diesel pump and electric submersible pump for irrigation 

The use of diesel and electric submersible pumps for irrigation is quite low in the three 

districts. The electric submersible pump was introduced in the 1990s in the three districts but 

did not attain the same level of usage like  diesel pump. Puri has the largest area irrigated 

through diesel and electric-operated submersible pumps, followed by Bhadrak and 

Mayurbhanj. About 40% of the land area in the surveyed Puri district used pumps for 

irrigation (25% with diesel and 12% with submersible pumps).  
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Table 13. Agricultural machines use in percentage of Area covered across the 

sample districts. 

Unit: Area (%) 

Agricultural machine Average Mayurbhanj Bhadrak Puri 

Diesel pump 17.8 14.5 16.0 24.8 

Electric submersible pump 6.7 1.6 9.2 12.1 

4-wheel tractor, tine cultivator 46.3 20.7 57.1 74.6 

4-wheel tractor, disc harrow 0.9 0.0 0.0 3.3 

4-wheel tractor, rotavator 11.7 3.5 1.9 34.4 

2-wheel tractor, tilling 20.0 10.7 39.4 14.3 

Laser land leveler 0.0 0.0 0.0 0.0 

Drum seeder 0.0 0.0 0.0 0.0 

Seed drill 0.0 0.0 0.0 0.0 

Pesticide sprayer 75.6 69.0 79.0 82.2 

Bed planter 0.0 0.0 0.0 0.0 

Paddle thresher (rice) 13.0 16.4 18.7 2.0 

Rice thresher (motor operated) 23.4 10.7 12.9 53.8 

Combine harvester 2.1 0.0 4.0 3.5 

Source: Key informants survey 

Most of the surveyed areas in the three districts are rainfed farming systems, which explains 

the low usage of pumps for irrigation. It was also found that, though some irrigation 

structures exist in coastal districts such as Puri (e.g. canals/channels and also rivers and 

ponds), many of the structures are not maintained properly, and usually remain dry. During 

the rainy season, farmers often use the standing water in the field after rainfall. 

However, in other cropping seasons such as rabi and summer, there is in general a 

requirement for an irrigation facility and the pumps are generally used in these seasons. 

Table 14. Ownership of agricultural machines by district. 

Unit: Household (%) 

 Agricultural machine Average Mayurbhanj Bhadrak Puri 

Diesel pump 4.9 3.9 2.8 8.6 

Electric submersible pump 1.2 0.8 1.8 1.3 

4-wheel tractor, tine cultivator 1.2 1.5 0.5 1.5 

4-wheel tractor, disc harrow 0 0 0 0 

4-wheel tractor, rotavator 0.5 0.3 0.8 0.5 

2-wheel tractor, tilling 3.1 1.5 8.4 0.3 

Pesticide sprayer 22.3 16.4 31 22.2 

Paddle thresher (rice) 3.6 2.9 7.1 1 

Rice thresher (Mechn.) 1.9 1.2 1.1 3.7 

Combine harvester 0.1 0 0.3 0 

 

As seen in Table 14, only a small percentage of households own irrigation equipment. Most 

households hire the equipment from fellow farmers within and outside their village. The non-

availability of sufficient numbers of pump sets in the area and the costs involved with hiring 
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them from longer distances away or during peak demand have large implications for these 

production systems, as smallholder farmers often cannot afford to hire pump sets during the 

required periods. Among the users of different agricultural machinery, data were collected to 

verify their year of adoption. Among the users of a motorized pump for irrigation, most of the 

adoption took place during 2000 to 2009 across all three districts. The diesel pump was 

introduced in Mayurbhanj in the 1970s, and in the 1980s in Bhadrak and Puri. Mayurbhanj 

households adopted the pump gradually, with the peak number of households adopting it 

starting in 2000. Puri households adopted the pumps starting in the 1990s. In Bhadrak, 

adoption of this machinery began decreasing in 2010.  

 
 

Fig. 6. Adoption of various machinery and equipment among users overtime  

in Mayurbhanj. 
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Fig. 7. Adoption of various machinery and equipment among users over time  

in Bhadrak. 

 

 

 
Fig. 8. Adoption of various machinery and equipment among users over time in Puri. 
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4.2.Agricultural machinery for land preparation 

Only a few households own tractors and tillers. Most farmers hire machinery through service 

providers in neighboring villages. The tehsils in Puri are the most mechanized among the 

areas studied. Farms in the surveyed tehsils of Puri and Bhadrak use machines for land 

preparation (>50% machine use). 

Like the trends of adoption of irrigation machinery, a majority of the farming households that 

use machines for land preparation adopted it starting in 2000. The survey results show that 

the four-wheel tine cultivator is the most widely used machine in the three districts (46%), 

followed by the two-wheel (20%) and four-wheel tractor-drawn rotavator (17%). Puri 

respondents mostly use the four-wheel tractor-drawn tine cultivator, followed by Bhadrak and 

Mayurbhanj. In Puri, this implement was introduced during the 1980s whereas, in Bhadrak 

and Mayurbhanj, the introduction of this implement occurred a decade later. 

The disc harrow is not used at the Mayurbhanj and Bhadrak sites, and is used by only a few 

households in Puri. Even though in particular districts few machines and equipment were 

found to be popular or familiar among the farmers, the use of these machines was not 

uniform across all the tehsils in each district. For example, in Puri, the tine cultivator was 

widely used in each of the tehsils, as more than 50% of the households use this machinery. 

However, the use of rotavators was seen to be more in blocks such as Pipili and Nimapada, 

while in Satyabdi (25%), Gop (15%), and Sadar (7%) tehsils, usage was quite low (15%) (see 

Appendix 5). 

In Bhadrak, popular machines were the tine cultivator and two-wheel tractor with tiller. 

However, the tine cultivator was highly used in Dhusuri, Basudebpur, and Dhamnagar tehsils 

and lesser in Bhandaripokhari, where 35% of the households used this machine.  

In Mayurbhanj, the overall usage of farm machinery was lower than in the other two districts. 

Among the tehsils surveyed in Mayurbhanj, four tehsils still depended on draft animals and 

traditional implements for land preparation. This shows a lot of scope for popularizing 

machinery in land preparation and proper field leveling among farmers, especially in 

Mayurbhanj and also in many areas of Puri and Bhadrak to enhance the efficiency of the 

farming system.  

4.3.Machines for crop establishment 

The usage of various machinery and equipment for establishing crops was negligible. The use 

of seed drills, drum seeders, and bed planters was negligible across all the districts. The 

farmers did not have any uniformity in seed rate or density of planting in both the 

seedbed/nursery and the field. Apart from a few farmers who have recently started practicing 

line sowing, many farmers across all the districts were still broadcasting seeds, totally 

unaware of the proper seed rate or density required for establishment of a healthy crop stand. 

Hence, there is a need to sensitize farmers about appropriate sowing and planting methods 

and a huge opportunity to introduce machinery such as a seed drill, seed-cum-fertilizer drill, 

and seeders.  

4.4.Machines for weeding and crop protection 

The farmer-informants did not report much use of machines for weeding and this activity is 

primarily done manually. Also, the use of herbicides was minimal.  

Weeds have the potential to cause losses of crop yield up to 40% percent, and manual 

weeding is a time-consuming and labor-intensive activity if followed properly at regular 

intervals. The weeding practices at the sites are still traditional, that is, through manual 
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methods. There is a possibility to popularize integrated methods of weed management, 

including the use of weeders/machines, chemicals, and other means that can replace manual 

labor. There is a need to improve awareness among farmers of the importance of timeliness 

of weed control in the field. Introducing efficient and affordable methods of weed control 

will greatly benefit farmers. 

 
Fig. 9. Adoption of sprayers among the households that are using them across  

three districts. 

 

On the other hand, as a plant protection measure, sprayers are commonly used for spraying 

chemicals as an act of prevention or after pest and disease incidences. The pesticide sprayer is 

one of the oldest technologies introduced in Odisha. This implement was introduced in the 

1970s in the three districts. Most users adopted sprayers in the 1990s in Bhadrak and Puri, 

whereas, in Mayurbhanj, most users adopted them starting in 2000. Overall, more than 70%of 

the households in the studied districts used pesticide sprayers, covering almost three-fourths 

of the farmland. Based on the survey data, one-fifth of the households own sprayers. Most of 

the households rent or borrow them from neighboring farmers and friends. 

4.5.Machines for harvesting and post-harvest 

Combine harvesters are not widely used in the districts studied (Fig. 10). This machine was 

first introduced during the latter part of 2000 in Bhadrak, and in early 2010 in Puri. It has yet 

to be introduced in Mayurbhanj. Very few farmers in Bhadrak and Puri have used this 

machine, which is hired through outside service providers, which are very few.  
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Fig. 10. Adoption of various harvest and post-harvest machineries across three districts. 

 

The survey data show that most farmers in the studied three districts hire rice threshers (both 

paddle and machine). Even though motorized threshers were introduced as early as the 1980s 

in Bhadrak and Mayurbhanj, very few households reported their use among the adopters of 

motorized threshing. This, however, was introduced in Puri in 2000 and has shown better 

uptake. Half of the households in the surveyed tehsils in Puri use motorized threshers (see 

Appendix 5). Puri farmers reported a higher use of motorized rice threshers (50%) than 

farmers in Bhadrak (13%) and Mayurbhanj (9%). 

In Bhadrak, more households reported the use of paddle-operated rice threshers (20%), 

especially from Dhusuri and Basudebpur tehsils. In Mayurbhanj, paddle-operated rice 

threshers were mainly used in Bisoi, Rasgobindapur, Muruda, and Baising tehsils (12%).  

Even though post-harvest losses can contribute significantly to crop yield loss, threshers were 

not widely used in Bhadrak and Mayurbhanj. The absence of power/machine-operated 

threshers in those areas also has an impact on efficiency in threshing operations. Hence, 

popularizing improved threshing machines and threshing practices will help reduce 

postharvest losses. 

4.6.Status of key technologies in three districts of Odisha  

To understand the current use of key technologies in the area studied, data were collected on 

villagers’ awareness of the technology (Table 15), its use (Table 16), the year of introduction 

(Figs. 11,12, and 13), and the source of introduction (Table 17).  
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Table 15. Awareness of key technologies by districts  

Unit: Farmers (%) 

  

 Key technology 

  

Mayurbhanj Bhadrak Puri 

Have you heard of this 

practice? 

Have you heard of this 

practice? 

Have you heard 

of this practice? 

Yes No Yes No Yes No 

Direct-seeded rice 

(DSR) 
17.4 82.6 0.0 100.0 26.7 73.3 

Hybrid rice 63.0 37.0 16.1 83.9 23.3 76.7 

Seed treatment 19.6 80.4 9.7 90.3 30.0 70.0 

 

Table 16. Source of awareness of key technologies. 
Unit: Village (%) 

District Key technology 
Source of awareness  

Private 

dealers 

Government 

agencies 
Farmers 

Mayurbhanj 

Direct-seeded rice (DSR) 0.0 75.0 25.0 

ICRM rice 0.0 100.0 0.0 

Hybrid rice 4.5 95.5 0.0 

Seed treatment 0.0 100.0 0.0 

Bhadrak 

Direct-seeded rice (DSR) 0.0 0.0 0.0 

ICRM rice 0.0 0.0 0.0 

Hybrid rice 0.0 100.0 0.0 

Seed treatment 0.0 100.0 0.0 

Puri 

Direct-seeded rice (DSR) 0.0 40.0 60.0 

ICRM rice 0.0 66.7 33.3 

Hybrid rice 100.0 0.0 0.0 

Seed treatment 11.1 77.8 11.1 
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Fig. 11. Introduction and adoption of key technologies over time in Mayurbhanj. 
 

 
Fig. 12. Introduction and adoption of key technologies over time in Bhadrak. 
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Fig. 13. Introduction and adoption of key technologies over time in Puri. 

 

Direct-seeded rice. The common practice of growing rice is to transplant rice seedlings in 

puddled soil conditions. The profitability of growing rice is facing a serious challenge due to 

water scarcity and the requirement of intensive labor, which has become very expensive with 

less labor availability. These trends pose a huge concern to both the scientific and farming 

community to maintain farming profitable and sustainable. Direct-seeded rice provides an 

option to solve the problem of profitability and enhance the sustainability of rice production. 

Direct seeding can be categorized as (1) wet-DSR, in which sprouted rice seeds are broadcast 

or sown in lines on wet/puddled soil, and (2) dry-DSR, in which dry rice seeds are drilled or 

broadcast on unpuddled soil either after dry or zero tillage or on a raised bed. Another 

category of DSR is water seeding, in which sprouted rice seeds are broadcast in standing 

water (Kumar and Ladha 2011). Despite the challenges of DSR, such as weed management 

and dependency on herbicides, it is known for being less labor intensive and water efficient. 

This method has less cost overall.  

 

The practice of direct seeding has yet to gain momentum among the farmers of Odisha even 

though this technology was introduced during the late 1990s. Most of the villages were first 

introduced to this technology through the local government, especially in Mayurbhanj (75%). 

In Puri, the key informants reported that besides government institutions fellow farmers 

(60%) were the major source of information on DSR. 

 

Results show that DSR adopters started using this practice during the late 1990s. Among the 

farming households using DSR in Puri, about 40% of the households in the surveyed area 

adopted the technology in 1993, when it was first introduced. The survey data show that 

fewer farmers adopted the practice in later years. In Mayurbhanj, most of the DSR user 

households adopted (50%) it during 2000-04, with a gap during 2005 to 2009. From 2010 

onward, the number of farmers using the technology increased. Adoption took an average of 

2.7 years after its introduction. Some tehsils took as long as 5 years to pick up the technology. 
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Hybrid rice. Hybrid rice is the F1 seed as a result of a cross between two genetically 

dissimilar parents. Hybrid rice displays a character called heterosis (or hybrid vigor). When 

this rice is grown under the same conditions, it yields up to 30% more than other high-

yielding varieties. To get the maximum yield benefit, farmers have to buy hybrid rice seed 

every year. In India, the Indian Council of Agricultural Research (ICAR) in collaboration 

with the International Rice Research Institute (IRRI) launched a mission-mode project on 

hybrid rice in 1989. Since then, government institutions, along with other national and 

international agencies and the private sector, have been involved with hybrid rice research 

and development in the Indian context. Presently, 16 hybrid rice varieties have been released 

and are reported to cover about 200,000 ha (www.hybridriceindia.org/default.htm). 

In Mayurbhanj, almost two-thirds of the studied villages have heard about hybrid rice 

farming. Hybrid seeds were introduced in Mayurbhanj during the mid-1990s, but the peak 

number of hybrid rice users occurred in 2010 (50%). 

Hybrid seeds were introduced in Bhadrak as early as the mid-1990s but farmers’ awareness is 

quite low (16%). Households who use these seeds were found in only two tehsils 

(Basudebpur and Dhamnagar); these households started using the seeds in 2000, with more 

farmers adopting in 2010 (50%).  

Hybrid rice farming was first introduced in Puri in 2000. Farmers’ awareness and usage are 

quite low. Households that use these seeds were found only in Nimapada tehsil. Government 

institutions are the key players in bringing this new technology to Mayurbhanj and Bhadrak, 

whereas in Puri it mainly started through private dealers. Among the users, it was found that, 

after the introduction of hybrid rice farming, it took a minimum of one year to a maximum of 

five years for farmers to adopt the hybrid seed as a part of their practices. 

Seed treatment. Seed treatment refers to the treatment of seeds prior to planting/sowing and 

describes both products and processes. Seed treatment complexity ranges from a basic 

dressing to coating and pelleting. The usages of specific products and specific techniques can 

improve the growth environment for seeds, seedlings, and young plants. Most early practices 

were aimed at reducing smuts, caused by fungi. Over the years, many new and better 

products, with improved active ingredients, including fungicides, insecticides, and 

nematicides, have been developed for seed treatment. Nowadays, seed treatment is used not 

only for protection against diseases and pests but also for increased stress tolerance, better 

germination, and increased vigor. Seed treatment is not a solution to all plant pest problems 

but it is a crucial tool and a starting point for improved crop safety leading to good 

establishment of healthy and vigorous plants, resulting in better yields. 

A majority of all the farming households in the three districts have not heard of seed 

treatment as a method to increase the efficiency of crop production.  

This technology was first introduced there in 2000, with 50% of the users adopting the 

practice after five years (2005-09). This technology reached the farmers mainly through 

government institutions. 

 

The use of seed treatment in Mayurbhanj is restricted to only three tehsils (Baisinga, Jashipur, 

and Muruda). Farmers heard of this technology through the local government. 

 

In Bhadrak, adoption by household is quite poor, with only one tehsil (Dhamnagar) reporting 

its use. The concept of seed treatment was introduced in 2005 by the local government.  

http://www.hybridriceindia.org/default.htm
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Chapter 5  
 

5. PACKAGE OF PRACTICES: KHARIF RICE PRODUCTION 

Agricultural packages of practices affect the productivity and output of a crop and hence 

agricultural development. To understand current practices, different components of current 

packages of practices in kharif were studied and are discussed in this chapter. Practices such 

as tillage, crop establishment, fertilizer management, weed management, insect-pest 

management, harvesting, and storage have been studied and reported.  

5.1.Land preparation  

Methods of land preparation largely depend on landscape, landholding size, types of crop and 

season, and labor and water availability. Discussion during the survey in the villages of the 

three districts revealed that farmers usually till the land two to three times, but one extra 

tillage is used when the land is tilled using draft animal power with a traditional plow. The 

number of tillages depends on the method of crop establishment.  

 

The survey data show (Fig. 14) that, on average, the use of a 4-wheel tractor is common, 

covering more than half of the cultivated area. The highest (77% of the cultivated land) use of 

a 4-wheel tractor was observed in Puri, followed by Bhadrak (65%). The 2-wheel tractor was 

also popular in Bhadrak, covering 30% of the cultivated land. However, a majority of the 

farmers in Mayurbhanj still depend on animal power for land preparation. About three-

fourths of the land is cultivated using animals in this district. The high incidence of 

machinery use in land preparation in Puri and Bhadrak is due to locational advantages, better 

access to markets, and better access to agricultural institutions such as KVK.   

 

 
 Fig. 14. District-wise power use for tilling. 

 

On average, tine cultivation is most common (51%), followed by the traditional plow (41%) 

and rotavator (10%). The disc harrow was not found to be used in any of the three districts. 

Tine cultivator use was highest in Bhadrak (70%), followed by Puri (65%) and Myurbhanj 

(19%). Four tehsils of Mayurbhanj (Bangiriposhi, Rasagobindpur, Suliapada, and Baisinga) 

reported no use of a tine cultivator (see Appendix 6). In Puri and Bhadrak, the use of tine 

cultivation was evenly spread over the studied tehsils. 

The use of a traditional plow was still high (41%) across the three districts, being maximum 

in Mayurbhanj (80%), followed by Bhadrak (30%) and Puri (13%) (Fig. 15). The highest 

(22%) use of a rotavator was reported from Puri. Mayurbhanj is second in terms of land using 
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a rotavator (7%). It was observed that, among the ten studied tehsils in Mayurbhanj, two, 

Baisinga (26%) and Rasgobindpur (28%), reported use of a rotavator on more than one-fourth 

of the total cultivated land.  The use of a rotavator in Bhadrak was minimal (i.e., less than 

1%) and during the survey it was found that use existed only in Dhamnagar tehsil, None of 

the districts reported use of a disc harrow.  

 

 
Fig. 15. District-wise implement use for tillage. 

 

5.2.Sowing and crop establishment 

Good crop establishment is the key to a good crop stand and thus good yield. Selection of an 

appropriate seed variety and sowing at the right time with a proper method lead to a good 

output.  

 

Seed type 

During the survey, it was found that in many cases differences between high-yielding and 

local varieties were not very clear to the farmers. It was through a detailed discussion with 

the key informants that data about types of varieties cultivated by the farmers were collected. 

Figure 16 shows the use of seeds of various categories: hybrid, high-yielding varieties, and 

local. Overall and also in each study district, HYV seed is the most popular category (63%), 

followed by local varieties (31%). Hybrid seeds are still not as popular (6%) as others and are 

rarely used. 

 
Fig. 16. District-wise types of seed use by district. 
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Around 40% of the land in Mayurbhanj and Puri is under local varieties. Although these two 

districts reported considerable land under local varieties, as mentioned earlier, farmers’ 

difficulties in differentiating HYV and local seed have affected the share. This is particularly 

relevant in the areas where HYV seeds were introduced more than a decade or two ago and 

farmers are cultivating both local varieties and HYVs.   

 

The adoption of hybrid seeds is very limited in all three districts. Farmers appreciated the 

higher yields obtained from hybrids but were hesitant to grow them due to a lack of market 

demand for this type of rice and the low price offered to them. A farmer from Bhadrak said, 

“I tried the hybrid seed in a small field and got very good output. My family consumed some 

and I exchanged some with my neighbors. Having good output, I did it on more land and also 

got output as per expectation. But now I’m unhappy. Nobody is purchasing that rice. I have 

no storing place in my house. What shall I do?” 

 

Methods of sowing 

Figure 17 describes the crop establishment methods for rice in the kharif season. Both direct 

seeding and transplanting are used for rice establishment in the three districts. Manual 

transplanting (65%) and broadcast direct seeding (26%) were found to be the most popular 

methods of crop establishment. 

 
Fig. 17. Sowing methods in kharif.  

 

 “The traditional social customs and festivals in Odisha have strong relevance to different 

phases of rice cultivation. For example, Akhyatrutiya in May-June marks the seeding of rice, 

Rajasankranti in mid-June marks the completion of sowing, Garbhanasankranti in October 

symbolizes the reproductive phase of the rice crop, while Nuakhaee and Laxmipuja coincide 

with the harvesting of upland and lowland rice, respectively. Makarsankranti in mid-January 

is celebrated as Chaita Parab by the tribal people as by this time rice is threshed and brought 

to the granary.”
12

 

The sowing time in the three districts studied varies within tehsils. On average, the tehsils in 

Mayurbhanj and Puri conduct sowing from May to mid-July, whereas, in Bhadrak, this 

activity starts in the first week of June and is completed by mid-August (Table 18). In all the 

                                                             
12 Status Paper on Rice in Odisha, Rice Knowledge Management Portal, IRRI, S.R. Das. 
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district, transplanting is mainly done by female workers either by engaging own household 

family members or by hiring from within or outside the village.    

Table 18. Average sowing and harvesting time in kharif. 

District Sowing time Harvesting time 

Mayurbhanj 1 May to 13 July 10 Aug. to Dec. 20 

Bhadrak 5 June to 15 Aug. 10 Nov. to 16 Jan. 

Puri 15 May to 20 July 5 Oct. to 30 Dec. 

 

5.3.Fertilizer management 

Fertilizer management (type, amount, and time of application) is critical to crop productivity. 

This study explored different types of fertilizer application across the villages (Table 19). The 

type and timing of fertilizer application vary across the villages. On average, the survey 

revealed that the use of chemical fertilizer is common in all the villages across the three 

districts. The most commonly used fertilizer in the survey districts is urea (87%), followed by 

DAP (84%) and MOP (75%), showing that farmers apply fertilizer to supply all three primary 

nutrients (NPK). However, fertilizer use is found to be below the recommended quantity.  

Table 19. District-wise use of different fertilizers. 

Unit: Household (%) 

District Urea DAP MOP 

Mayurbhanj 87.3 84.1 75.4 

Bhadrak 99.3 97 94.7 

Puri 99.3 90.7 92.3 

Average 87.3 84.1 75.4 

  

Bhadrak reported the most households using all the types of fertilizer, followed by Puri and 

Mayurbhanj. Maximum variation among the districts was noted in terms of DAP use. 

Particularly, the sampled villages in Bhadrak used almost double the amount of DAP 

compared with Puri and Mayurbhanj (Fig. 18). One of the reasons that emerged in 

discussions with government agricultural officers of the district is that, in Bhadrak, farmers 

used to apply single super phosphate (SSP) but now they have switched to DAP due to the 

non-availability of SSP. The amount of DAP required for the supply of phosphorus is lower 

than SSP. But, the farmers have been applying the same dose as of SSP.  
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Fig. 18. District-wise use of different fertilizers. 

 

5.4.Weed management 

In the three districts, manual weeding (>95%) is the most common method used for weed 

control and, generally, female labor (either family members or hired) is used for the activity 

(Fig. 19). Mechanical weeding is practiced on less than 1% of the land cultivated. 

 

The survey data reveal that, overall, only on 4% of the land weeding is done using herbicides 

and the use is limited to some tehsils of Puri. About 7% of the land in Puri is weeded using 

herbicides. The data show that weed management is more curative in practice than 

preventive. There is wide scope for better weed management through integrated weed 

management practices and improving the efficiency of these practices for better weed control 

in all the districts studied.  

 

 
Fig. 19. District-wise methods of weed control. 
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5.5.Insect-pest management 

The survey also tried to evaluate the distribution of chemicals used for insect-pest 

management among different households. Insecticide application was more popular than 

herbicide. Overall, 82% of the households apply insecticide to control pests. The highest 

number of households and the highest volume of insecticide use per unit of land were 

recorded in Bhadrak, followed by Puri and Mayurbhanj. When compared with the use of 

other chemicals such as herbicides for weed control, insecticide application was found to be 

more popular among farmers. Figure 20 shows that 82% of the households  used insecticides 

whereas only 14% used herbicides in all three districts together. 

 

 
Fig. 20. District-wise use of herbicide and insecticide. 

 

5.6.Paddy yield (kharif 2012-13) 

In the districts studied, overall paddy yield in kharif 2012-13 was 3.90 t/ha against the state 

average of 3.49 t/ha (Fig. 21)
13

. Paddy yield in Bhadrak was the highest (4.42 t/ha), followed 

by Puri (4.27 t/ha) and Mayurbhanj (2.98 t/ha). Among all the districts studied, variation in 

yield was recorded within districts and the villages within tehsils. For example, for Bhadrak 

in general, average yield data are highest among the three districts studied, but at the same 

time Dhusuri tehsils reported the lowest yield among all the tehsils across the three districts. 

This indicates large variation in production, micro-agro-climatic situation, and other external 

and internal factors affecting yield across villages and districts. 

                                                             
13

Source: Estimates of area, yield, and production of kharif paddy, 2013. Department of Agriculture, 
Government of Odisha. 
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Fig. 21. Kharif paddy yield by district in 2012-13. 

5.7. Average harvesting date and method of harvesting 

Overall, 96 percent household harvested paddy manually managed both by male and female 

workers during kharif season. The practice of manual harvesting was highest in Mayurbhanj 

(98%) and lowest in Puri (91%) (Table 20). Mayurbhanj farmers harvest earlier, which 

reflects their preference for planting short duration crops. The crop duration in Mayurbhanj, 

Puri, and Bhadrak depends on the landscape, arrival of monsoon, and regional weather 

patterns. The crop duration for various rice varieties ranges from 90 to 180 days.  

 

Very few household (2.4%) harvested paddy using a combine harvester.  

Table 20. Methods of harvesting by district. 

Unit: household (%) 

District   Mode of harvesting (%) 

Manual Combine harvester 

Mayurbhanj 98.4 0.5 

Bhadrak 97.2 2.8 

Puri 91.4 3.9 

   

Average 95.7 2.4 

  

Post-harvest activities: threshing and storing 

Both manual and machine-operated threshing exist in the villages across the three districts 

studied (Fig. 22). Overall, manual threshing was reported more than machine-operated 

threshing. The highest number of manual threshing households were found in Mayurbhanj 

(82.2%), followed by Bhadrak (60%) and Puri (41%). About 60% households in Puri, 40% in 

Bhadrak, and more than 15% in Mayurbhanj use machines such as a paddle thresher and 

motor-operated paddle thresher. In Puri, the use of a motor-operated thresher was highest 

(56%), whereas in Bhadrak one-quarter and in Mayurbhanj around 6% household use 

mechanical thresher. Overall, 10% households use paddle thresher for paddy. The usage of a 

paddle thresher for paddy threshing in Bhadrak, Mayurbhanj, and Puri households are 15%, 

11%, and 4%, respectively. 
 

During the key informant survey, while discussing storage, it was found that farmers store 

rice in various containers and by various methods, for example, pre-used jute bags, cement 

bags, tins, mud containers, hand-made straw packets, underground (straw covered), etc. As 
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learned from their ancestors, they put some leaves in stored rice for pest control and do not 

give much importance to the moisture content at which the paddy is stored. 

 

 
Fig. 22. District-wise method of Paddy Threshing in Kharif seasons 

 

Input and Output Prices of Paddy 
The surveyed results suggest that Swarna, Pooja, MTU 1001 and Lalat are popular rice 

varieties. Lalat fetches the highest price among rice varieties, both now and 5 years ago, 

while Mansuri fetches the lowest price. Over the last 5 years, rice prices have almost doubled 

in nominal terms for all varieties. (Table 21)  

Table 21. Output price and yield for paddy varieties: now and 5 years ago. 

 
Number of 

villages  
Price per kg 

Price per kg: 

5 years ago 

Unit Number Rs. Rs. 

Swarna 70 12.1 7.2 

Pooja 41 12.2 7.0 

Lalat 26 13.7 7.6 

MTU 1001 26 10.8 6.6 

Mansuri 15 10.4 6.1 

 

Urea, DAP, potash, and insecticide are very popular and used in more than 90% of the 

surveyed villages (Table 22). The average price of urea was Rs. 9.3/kg in 2012 and it was 

only Rs. 4.6/kg 5 years back.  But, these are nominal prices. Even though the urea price has 

more than doubled over the last 5 years, the rice output price has almost doubled in the same 

period. If the rice output price has increased by the same amount, the increase in the urea cost 

can be covered by the increase in revenue. Thus, what is important for farmers is not the 

nominal price of an input, but the input-output price ratio. By using the average rice price of 

Rs. 11.7/kg in 2012 and Rs. 6.8/kg in 2007, we find that the urea input-output price ratio has 

remained at 0.7 to 0.8. Thus, despite the increase in urea price in nominal terms, the real urea 

price has remained the same. By using the same analysis, we find that the average price ratio 

of DAP against rice has increased from 1.7 to 2.2, and the average price ratio of potash 
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against rice has increased from 1.1 to 1.6. During the same period, the input-output ratios of 

herbicide and insecticide against rice have declined significantly from 46.0 to 30.4 and 46.7 

to 37.0, respectively.   

 

Table 22. Input price: nominal price, input-output ratio, present and 5 years ago.
a 

 

Number 

of 

villages  

Nominal 

price  

Nominal 

price:  

5 years ago 

Input-output 

ratio 

Input-output 

ratio:  

5 years ago 

Unit % Rs./kg Rs./kg % % 

Urea 96 9.3 4.6 0.8 0.7 

DAP 94 26.0 11.6 2.2 1.7 

Potash 95 18.2 7.5 1.6 1.1 

Insecticide 91 433.4 317.3 37.0 46.7 

Herbicide 26 355.9 245.0 30.4 46.0 

Seed, rice hybrid 14 n.a. n.a. n.a. n.a. 

Seed, rice OPV 63 14.0 8.0 1.2 1.2 

Note:
 a

The average rice price for all varieties is Rs. 11.7/kg in 2012 and Rs. 6.8/kg in 2007, 5 

years ago.  

  



45 
 

CHAPTER 6 

6. MAJOR CONSTRAINTS REPORTED BY KEY INFORMANTS 

During the survey, key informants were asked to identify the level of difficulty when faced 

with certain constraints in carrying out agricultural activities. Table 23 identifies various 

types of constraints mentioned by the key informants across the studied villages of 

Mayurbhanj, Bhadrak, and Puri. The main constraints reported by farmers were delayed 

monsoon, insufficient access to quality seed, pest infestation and disease incidence, labor 

availability, access to irrigation water, drought, access to inputs, credit availability, weed 

infestation, information related to market and crops, flood, fodder/feed, and soil type.  

 

Mayurbhanj villages identified lack of water availability as the most difficult constraint faced 

in the production system. Abiotic stresses such as delayed monsoon and drought are 

exacerbated by the lack of public and private investments in irrigation facilities. Pest 

infestations and crop diseases are also major problems faced by the farmers. In Mayurbhanj, 

many villages are not well linked to markets where they can sell their produce at a good 

price. 

 

Compared with Mayurbhanj, villages in Bhadrak faced more difficulty in accessing inputs 

such as quality seed (97%), fertilizer (90%), and pesticide (90%). Labor scarcity is also a 

major problem in the villages (90%).  

 

Labor availability is one of the major concerns for the farmers of Puri to carry out different 

agricultural operations on time. Pest infestation and crop disease along with weed infestation 

also emerged as major challenges faced by the farmers. 

 

Table 23. Various constraints for kharif season rated as “difficult”  

Unit: Villages (%) 

Constraint Average Mayurbhanj Bhadrak Puri 

Delayed monsoon 100.0 100.0 100.0 100.0 

Access to quality seed 90.7 87.2 96.7 90.0 

Pests and diseases 90.7 91.5 86.7 93.3 

Labor availability 90.7 85.1 90.0 100.0 

Access to irrigation water/power 86.9 93.6 83.3 80.0 

Drought 86.0 95.7 80.0 76.7 

Access to fertilizer 81.3 74.5 90.0 83.3 

Access to pesticides 78.5 70.2 90.0 80.0 

Credit availability at low rate 76.6 76.6 76.7 76.7 

Incidence of weeds 75.7 76.6 60.0 90.0 

Market access, outputs 75.7 87.2 80.0 53.3 

Access to information (crops) 69.2 63.8 70.0 76.7 

Floods/unwanted moisture 58.9 44.7 66.7 73.3 

Fodder/feed 57.9 59.6 60.0 53.3 

Acidic soil 48.6 44.7 66.7 36.7 
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During the survey, key informants were asked to identify the various constraints and their 

level of difficulty experienced as “somewhat difficult” and “very difficult” in their production 

system. The following discussion reflects farmers’ perceptions on the “very difficult” 

constraints to carrying out different activities during kharif cultivation.  

 

6.1.Constraints related to water availability 

Water is one of the most important resources for agriculture. Good plant growth and crop 

yield depend on the timely availability and proper supply of quality water. Problems such as 

drought, delayed monsoon, and limited access to irrigation were mentioned as “very difficult” 

constraints (Fig. 23) for managing the farm by 64%, 63%, and 61% of the surveyed villages 

respectively. 

 
Fig. 23. Water-related constraints faced by various villages. 

 

Water-related constraints were more prevalent in Mayurbhanj than in the other two districts. 

Almost three-fourths of the studied villages of Mayurbhanj identified drought and access to 

irrigation as major problems faced by farmers for carrying out farming.  

Besides these two factors, the occurrence of delayed monsoon (66%) was also reported as a 

major impediment faced by the farmers of Mayurbhanj. The varied geographic characteristics 

of the district (hilly, forest, undulating, and plain areas) and the lack of proper irrigation 

infrastructure and low investment (public and private) increase the vulnerability of the 

farmers to water scarcity, especially during drought and delayed monsoon.  

Although a high amount of groundwater and surface water is available in Bhadrak, the 

farmers still faced irrigation problems, with more than half (57%) of the villages reporting 

difficulty in accessing irrigation facilities. In addition, the district has a salinity problem 

possibly due to its proximity to the sea. Hence, even though Bhadrak is primarily located on 

coastal plains, the district lacks good-quality irrigation water favorable for plant growth and 

soil health.  

In Puri, the villages also faced severe problems due to delayed monsoon, drought, and a lack 

of functioning irrigation facilities.  

Farmers reported an increase in occurrence of delayed monsoons in the past 10 years. This 

has been reported by 50% of the Bhadrak villages, followed by Puri (32%) and Mayurbhanj 

(20%) villages. The occurrence of high temperature was also reported to have increased in 
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Bhadrak (37%) and Mayurbhanj (31%) villages. The occurrence of drought has reportedly 

increased in the surveyed villages in Bhadrak (47%), Puri (24%), and Mayurbhanj (18%). 

Access to irrigation became more difficult in Bhadrak (increasing in 35% of the villages), 

followed by Puri and Mayurbhanj villages.  

The above trends show that all three districts suffer from water-related constraints. The 

effects of these constraints are exacerbated by the geographic location and climatic profile of 

these areas. In order to mitigate water-related constraints, it is very important to look into the 

possibility of introducing drought-resistant varieties, especially in Mayurbhanj, and salinity-

resistant varieties in Bhadrak, and optimize the use/management of water resources or 

available water through various conservation agriculture practices in all districts. 

6.2.Constraints related to input availability  

In addition to irrigation, key agricultural inputs that affect overall productivity are seeds, 

fertilizers, pesticides and herbicides, credit, and labor availability (Fig. 24). A lack of good-

quality inputs can adversely affect yield, along with delaying farming activities.  

 
Fig. 24. Input-related constraints faced by various villages. 

 

The surveyed villages experienced serious difficulties in accessing fertilizer (44%), quality 

seed (37%), and pesticide (28%). Difficulties due to the unavailability of fertilizer (67%), 

pesticide (43%), and quality seed (53%) were more prevalent in Puri. It must be pointed out 

that this finding is not due to a lack of suppliers, but may be a reflection of the higher input 

demand among Puri farmers as their agricultural production is more intensive. Although Puri 

has better market facilities and infrastructure than the other two districts, the inputs offered 

by suppliers in the market may not be of good quality. During discussion, many farmers 

mentioned a shortage of supply of good-quality inputs at crucial times. 

Mayurbhanj villages also experienced problems accessing fertilizer (40%), pesticide (34%), 

and quality seed (23%). This is due to the geography of the district and low investments in 

infrastructure. Bhadrak villages reported fewer problems accessing these inputs. 
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Table 24. Constraints related to input availability/delay  

Unit: Villages (%) 

Input Average Mayurbhanj Bhadrak Puri 

Urea 59.8 51.1 66.7 66.7 

DAP 59.8 59.6 60.0 60.0 

MOP 59.8 55.3 63.3 63.3 

Seed, rice OPV 29.0 21.3 20.0 50.0 

Insecticide 22.4 21.3 33.3 13.3 

Herbicide 5.6 4.3 6.7 6.7 

Seed, rice hybrid 4.7 8.5 0.0 3.3 

  

Table 24 indicates that most farmers face delays in and shortages of urea, DAP, potash, and 

seed (rice OPV). Despite facing widespread weeding problems, only 6% of the villages have 

voiced concern regarding the availability of herbicides. This may be because knowledge and 

awareness about the use of herbicides and their application are comparatively low in the state. 

It became clear during the survey and discussions with key informants that farmers were less 

familiar with the application of herbicides than with the application of other inputs.  

It is a well-established fact that weeds can cause significant losses in productivity as they 

compete with the paddy crop for available nutrients and resources. There is a significant 

requirement as well as opportunity to bring in knowledge and awareness among the farmers 

about improvements in existing weed management practices through the application of good 

herbicides/weedicides in the proper dosage and using the proper method.  

Farmers also need proper guidance on the proper dosage and timely application of fertilizer 

and insecticide. Unfortunately, farmers also faced problems receiving the fertilizer supplied 

by the government on time. This is due to other factors such as a demand-supply imbalance, 

storage and transportation problems, and delays in the distribution of stock. Hence, many 

farmers purchase fertilizer from different sources and dealers at a relatively higher price. In 

some tehsils, such as Nimapada, Pipili, and Satyabadi in Puri,; and Rairangpur, Sarat, and 

Bangriposi in Mayurbhanj (see Appendix 7), more than half of the surveyed villages 

indicated that it was “very difficult” to access fertilizer. In contrast, other areas such as Gop 

in Puri; Dhusuri, Dhamnagar and Basudebpur in Bhadrak and Suliapada, Rasgobindpur, and 

Betnoti in Mayurbhanj have comparatively less difficulty in obtaining fertilizer. This 

indicates that accessibility to inputs is area-specific and is also affected by packages of 

practices. 

For insecticides, the issue was more critical because many farmers were not able to 

distinguish between various types of insecticide available for specific pests. The farmers also 

did not know the proper dosage for each insecticide. Based on the discussions with farmers, it 

became clear that they randomly apply low-cost insecticides (when they anticipate pest 

attacks). 

For inputs such as seeds, the farmers have limited knowledge about the differences in 

characteristics of hybrid and OPV seeds. They are aware of the seeds but lack sufficient 

knowledge about their use, advantages, and disadvantages. 

These observations show a need as well as an opportunity to improve input application in all 

three districts. An intervention may include educational outreach and making farmers aware 
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of better weed management practices and better nutrient management practices. There is also 

scope for introducing appropriate hybrid or OPV varieties in these areas and in creating 

awareness among farmers about the different varieties of seed and appropriate management 

practices. 

About half of the villages (46%) in the three districts experience difficulty in accessing inputs 

such as like quality seeds and fertilizer. Puri villages reported that it is becoming increasingly 

difficult to obtain good-quality seeds (56%) and fertilizer (45%). There is also a problem in 

proper supply of these inputs during peak agricultural seasons through government-

recognized channels. These inputs (some of questionable quality) are being sold in the open 

market by various dealers, leading to artificial price hikes.  

6.3.Labor availability 

Labor is also an important input in agriculture, especially in Odisha, where most farming 

activities are not yet mechanized.  

Table 25. Difficulty in labor availability  

Unit: Villages (%) 

Labor/season Average Mayurbhanj Bhadrak Puri 

Male labor     

Kharif (agr.) 43.0 44.7 20.0 63.3 

Rabi (agr.) 38.3 40.4 13.3 60.0 

Non-agrc. kharif (non-

agr.) 

26.2 27.7 13.3 36.7 

Female labor      

Kharif (agr.) 36.4 34.0 20.0 56.7 

Rabi (agr.) 37.4 38.3 13.3 60.0 

Kharif (non-agr.) 27.1 31.9 13.3 33.4 

  

Table 25 shows agricultural labor (male and female) availability during various cropping 

seasons. Farmers face difficulty in hiring male workers during the kharif season (43%), 

which is the major cropping season. The level of difficulty in hiring female labor is similar 

during both seasons (rabi and kharif), but it is less difficult than hiring male labor. The lack 

of male workers may be due to outward migration to neighboring cities for non-farm work. 

Urbanization and infrastructure development in the state capital increase the demand for labor 

and attract migrants from other parts of the state.  

In Puri, the labor scarcity emerged as a major difficulty in 63% of the surveyed villages. 

Mainly males in Puri district have more options for non-farm work due to the district’s 

proximity and their exposure to the state capital, Bhubaneswar. In some villages, a majority 

of the land owner households provide land for sharecropping. The male heads of these 

households are not involved in any farming activity and migrate to towns and cities in search 

of other work and send back their money to their wife or parents. The change in livelihood 

patterns due to migration is leading to the feminization of agriculture in this area.  

This labor scarcity in Puri was found to be more pronounced in a few specific tehsils like 

Napada, Sadar and Satyabadi (see appendix7). Farmers in Mayurbhanj also consider labor 

scarcity as a major constraint for their farming activities, especially in areas with better 
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access to markets, such as Rairangpur, Jashipur and Baisinga. The socioeconomic condition 

of this district is lower than in the other two districts. It also has a larger tribal population, 

whose only other alternative livelihood option is the collection of non-timber forest produce 

(NTFP). 

These trends show the impact of migration and changing patterns of livelihood on labor 

availability. Some communities have instituted a rule discouraging members to work outside 

the village during the peak of agricultural activities to ensure timely completion of work in 

their villages.  

6.4.Credit availability 

Along with labor, credit availability is also considered as a key factor of production in 

agriculture. Often, when institutional credit is not readily available, farmers obtain credit 

from informal sources at higher rates of interest. These sources, in turn, have a more stringent 

repayment cycle or period, and farmers are forced to sell their produce at a lower price.  

 
Fig. 25. Constraints faced by farmers related to credit. 

 

About half (46%) of the villages in the three districts have difficulty in obtaining credit for 

agriculture (Fig. 25). Overall, only a third of the villages in Bhadrak reported facing difficulty 

in obtaining credit However, almost half of the villages in Mayurbhanj (51%) and Puri (50%) 

with some tehsil showing extreme level of difficulties (like Suliapada & Sarata in 

Mayurbhanj reported 100% difficult to accessing credit ) 

The high difficulty in accessing credit in Mayurbhanj could be attributed to its socio-political 

economy. The district has a higher incidence of poverty and doesn’t receive as much 

attention or investment. It has few formalized banks but a lot of private money lenders.  

6.5.Constraints related to mechanization 

Agricultural mechanization in India was a natural development of the Green Revolution in 

those areas that experienced a high rate of agricultural growth and a shortage of farm labor. 

The development of appropriate technologies and machinery for Odisha is very important in 

the face of the increasing labor shortage, low yield, high poverty, and declining area of 

farmland.  
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Table. 26 District-wise use of Agricultural machine   

Unit: Villages (%) 

Agricultural machinery Average Mayurbhanj Bhadrak Puri 

Diesel pump 18.7 14.2 15.6 28.8 

Electric submersible pump 6.8 1.6 9.1 12.7 

4-wheel tractor, tine cultivator 45.9 19.0 56.7 77.1 

4-wheel tractor, disc harrow 0.9 0.0 0.0 3.3 

4-wheel tractor, rotavator 11.0 2.5 1.3 34.1 

2-wheel tractor, tilling 18.8 9.8 38.3 13.3 

Laser land leveler 0.0 0.0 0.0 0.0 

Drum seeder 0.0 0.0 0.0 0.0 

Seed drill  0.0 0.0 0.0 0.0 

Pesticide sprayer 73.2 61.5 82.5 82.3 

Bed planter 0.0 0.0 0.0 0.0 

Rice thresher (paddle) 11.6 12.2 19.7 2.7 

Rice thresher (machine) 21.6 8.8 13.3 49.9 

Combine harvester 2.0 0.0 4.4 3.5 

  

Table 26 shows that farmers are not using farm machinery such as the laser land leveler, 

drum seeder, seed drill, bed planter and combine harvester. Farming households in the three 

districts commonly used the 4-wheel tractor with tine cultivator (46%) and pesticide sprayer 

(73%), followed by rice threshers and rotavators.  

In Mayurbhanj, the overall usage of farm machinery was lower than in the other two districts. 

This is due to the lack of agricultural knowledge, low availability of machinery, poor access 

to markets, small landholding size, and low educational level of the residents.  

This shows that, even though very little equipment has gained popularity among farmers in 

time, dissemination across a particular district is not uniform. In many parts of the district, 

farmers are still unaware of or unable to obtain agricultural machinery for carrying out 

farming activities. Hence, it is essential to enhance efforts to popularize specific implements 

that are already in use in the district for the rest of the villages and also to introduce other 

useful and potential machinery in the area. Mechanization and promotion of specific labor- 

and cost-saving technologies can mitigate the effects of labor shortages in the three districts. 

For example, rice transplanters can offset labor costs during peak periods, but not many 

farmers are using them. Apart from popularizing machinery through demonstrations and 

training events, action must be taken to develop local service providers that could act as an 

agent of technology transfer and the use of agricultural machinery for efficient and 

sustainable farming. 

6.6.Constraints related to markets and information 

Access to markets and relevant information is a very important factor for agricultural 

development. It is essential to have in place a market economy that is responsive to signals on 

products or services that are in demand. On the other hand, farmers will also benefit if their 

produce has a ready market. They also need knowledge regarding their product in terms of 

type, quality, and quantity that are needed in the market.  
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Fig. 26. Constraints faced by farmers in market access for outputs. 

 

The surveyed villages face difficulties in establishing market linkages (49%) for their 

produce (Fig. 26). This is especially true for farmers in Mayurbhanj, where half of the sample 

villages (51%) consider this point as a very difficult constraint, followed by Puri (40%) and 

Bhadrak (33%) villages. Small and marginal farmers were not able to take advantage of 

government policy for rice procurement. In fact, some areas have no existing government 

procurement program. The farmers need to have a Kisan Credit Card (KCC) to sell produce 

to government-supported cooperative societies or market yards, but only farmers who own a 

minimum of 2.5 acres of land are eligible for this card. In the selected villages, most of the 

farmers do not meet these criteria and cannot get a KCC card. They are forced to sell their 

product in the informal market to middlemen at much lower prices. It is also important to 

point out that farmers are unlikely to switch to growing cash crops, even if they have the 

opportunity and access to inputs due to the absence of a proper market for these crops. 

 
Fig. 27. Constraints faced by farmers in accessing information. 

 

Access to information is also a key factor contributing to agricultural activities. This 

information can vary from input-related information to market-related information. 

Accessibility to the right information at the right time through the right mode is also 

important. Access to information shows the quality of the prevailing extension system. 

About one-third (29%) of the sampled villages have difficulty accessing information 

regarding market inputs and outputs (Fig. 27). Despite having better infrastructure and market 

access, some villages in Puri still face great difficulty in accessing information (33%), 

followed by villages in Mayurbhanj (32%).  
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The difficulties in market access for selling outputs is decreasing in Puri (75%), but villages 

in Mayurbhanj and Bhadrak have not witnessed any improvements in the past 10 years. 

Similarly, the situation for accessing various crop-related information remains the same in 

most of Puri (86%) and Bhadrak villages (57%). This indicates that extension work in the 

districts can be improved. 

6.7.Biotic and abiotic constraints 

The two major biotic constraints are the occurrence of pests and diseases and weeds in the 

main crop fields. 

 
Fig. 28. Constraints faced by farmers regarding incidence of weeds. 

 

It was seen that, in 48.6% of the villages, weed infestation is considered to be a very difficult 

constraint in crop production (Fig. 28). This problem is aggravated by a lack of knowledge 

about the use of herbicides in these districts.  

In Puri, weed infestation was prevalent and cited as a very difficult problem in most of the 

villages (73%). Pest infestations and crop diseases were also reported as very difficult in most 

villages in this district (70%), followed by villages in Bhadrak (43%) and Mayurbhanj (34%).  

Problems of weed infestation were increasing in Bhadrak (40%), Mayurbhanj (20%), and 

Puri (14%) villages. Similarly, occurrences of pests and diseases show an increasing trend in 

Bhadrak (39%), Mayurbhanj (31%), and Puri (29%) villages.   

Other abiotic constraints prevalent in the districts are floods/unwanted moisture and soil 

acidity (Fig. 29). Some 26% of the villages in the three districts experience flooding and 

unwanted moisture in their crops as very difficult constraints. This problem is quite prevalent 

and considered as very difficult among 33% of the villages of Puri due to the river systems, 

low infrastructure investments in canals, and erratic rainfall in the uplands. Mayurbhanj 

villages (30%) also reported the same problems as very difficult. Villages in Bhadrak (50%) 

face more problems due to soil acidity. 
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Fig. 29. Constraints faced by farmers due to floods and variation in soil type.  

 

In addition, soil acidity was reported as a key constraint in crop production. Table 27 shows 

the occurrence of various abiotic ecological stresses that had occurred in the kharif season in 

the three districts in the past decade. 

Table 27. Abiotic stresses in kharif season by district (years suffered in the last                

10 years). 

Unit: Years 

District Droughts Floods Waterlogging 

Mayurbhanj 4.0 0.8 0.5 

Bhadrak 2.3 3.0 1.2 

Puri 2.7 3.1 3.8 

    

Average 3.2 2.0 1.6 

  

Overall, in a period of 10 years, agricultural production in the sampled villages has been 

affected by drought (3.2 years), flooding (2 years), and waterlogging (1.6 years). The farmers 

face some form of abiotic stress almost every year. Mayurbhanj has experienced drought 

more frequently than Puri and Bhadrak. In Mayurbhanj, the lack of infrastructure, low 

investments for irrigation, and the higher proportion of uplands have aggravated water-related 

problems. Puri has experienced both drought and waterlogging, while Bhadrak has mostly 

experienced flooding. These kinds of abiotic stresses have a very adverse impact on 

agriculture. Hence, there is a need to introduce area-specific crop varieties with resistance 

and technology to deal with such abiotic stresses. 

Overall, the villages in the three districts faced serious difficulties in accessing irrigation 

water, agricultural inputs, and machinery/technology (Table 28). Farmers continue to be 

vulnerable to abiotic stresses such as drought or delayed monsoon and a lack of irrigation 

facilities. The absence of market linkage is also a strong factor in limiting their earnings. 

Biotic stressors such as insect-pest infestation, weed problems, and crop diseases are also 

major impediments to crop production. Introducing farmers to conservation agriculture 

practices and various pest and disease management strategies is essential for improving 

livelihoods in these areas.  
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Table 28. Trends of constraints in kharif season  

Unit: Villages (%) 

 Indicators 

  

Mayurbhanj Bhadrak Puri 

D
a 

S I D S I D S I 

Soil type (e.g., 

acidity) 0 75 25 0 50 50 25 50 25 

Water scarcity/ 

extreme heat 0 68.8 31.2 0 63.2 36.8 100 0 0 

Drought 8.8 73.5 17.6 0 52.9 47.1 52.9 23.5 23.5 

Delayed monsoon 10 70 20 11.1 38.9 50 26.3 42.1 31.6 

Floods/unwanted 

moisture 14.3 64.3 21.4 0 25 75 10 50 40 

Access to irrigation 

water/power 8.6 77.1 14.3 0 64.7 35.3 61.5 23.1 15.4 

Access to quality seed 0 73.3 26.7 22.2 66.7 11.1 18.8 25 56.2 

Access to fertilizer 11.1 77.8 11.1 44.4 44.4 11.1 35 20 45 

Access to 

pesticides/herbicides 18.2 81.8 0 83.3 16.7 0 23.1 38.5 38.5 

Fodder/feed 8.3 75 16.7 80 20 0 33.3 50 16.7 

Weeds 5 75 20 30 30 40 40.9 45.5 13.6 

Pests and diseases 0 68.8 31.2 15.4 46.2 38.5 4.8 66.7 28.6 

Labor availability 17.6 52.9 29.4 8.3 33.3 58.3 58.3 20.8 20.8 

Market access, 

outputs 26.1 69.6 4.3 18.2 54.5 27.3 75 16.7 8.3 

Access to information 

(crops) 7.1 85.7 7.1 28.6 57.1 14.3 50 40 10 

Credit availability at 

low rate 8.7 65.2 26.1 0 54.5 45.5 13.3 53.3 33.3 
a
D =decreasing, S =same, I =increasing.  

 An analysis of these existing constraints and increasing problems in the three districts 

indicates the vulnerability of farmers to inherent natural and market-related constraints. These 

constraints are significant impediments to the productivity and food security of farming 

communities. Focused efforts to minimize and alleviate the effects of these constraints will 

make a significant contribution to improving the livelihoods of these farmers.  
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CHAPTER 7 

7. MAJOR FINDINGS AND SUGGESTIONS 

This study reports information on current practices and trends of different aspects of 

agriculture based on a quick key informant survey of 120 randomly selected villages from 

Puri, Bhadrak, and Mayurbhanj districts of Odisha. The study was designed to help the CSISA 

Odisha hub team in setting technology options, targeting and planning different activities, and 

carrying out technology demonstrations. The CSISA hub activities will be conducted based on 

a specific agroecology and with the broader picture of overall agricultural trends in the region. 

The key informant survey has collected data on constraints and problems faced by the farmers 

in the study region, in addition to a demographic and socioeconomic profile of them. 

7.1 Socioeconomic characteristics 

Among the villages surveyed, nearly 64% of the households are considered as below poverty 

line (BPL). Mayurbhanj has the highest percentage of BPL households among the three 

districts. The villages are located far away from the district centers: the average distance of 

the villages surveyed in Puri and Bhadrak is 35 km, and about 13 km from knowledge agents. 

The average distance of the Mayurbhanj villages to the centers is 58 km, and about 17 km 

from knowledge agents. The connectivity of the villages in the three districts to input and 

output markets was almost the same (about 6 km). 

In the surveyed districts, the farmers primarily depend on rainfall. Many of the macro 

irrigation structures such as canals, rivers, and ponds are fully operational only during the 

kharif season. Mayurbhanj has the largest cultivated area in the state, but its irrigation 

potential lags behind the other two districts.  

A majority (70%) of the total workforce is engaged in agriculture, but only half (54%) are 

landholding cultivators. Land tenure and ownership appear to be an emerging issue for future 

research. In some villages, the majority of the landowning households offer the land for 

sharecropping. The male heads of these households are not involved in any farming activity 

and they migrate to towns and cities in search of other work and send back their money to 

their wife or parents. The change in livelihood patterns due to migration is leading to the 

feminization of agriculture in this area.  

In all the districts, almost 90% of the total land-holdings belongs to marginal and small land-

holders. In terms of total area, almost 60% belongs to marginal and small land-holders. This, 

in turn, indicates less economy of scale and constraints in adopting potential modern farming 

techniques, mechanization, etc.  

Rice is the major food grain produced in the three districts. Rice is cultivated on 67% of the 

total cropped area and is the main cereal produced in the region (i.e., under the 97% of the 

total cropped area under all kinds of cereals). In addition to farming, animal husbandry is an 

integral part of the livelihood of typical small-scale farming households. In Mayurbhanj and 

Bhadrak, the local cattle breed was the most common, while, in Puri, almost third of the 

farming households raises domesticated crossbred cattle as well. 

7.2 Agricultural machinery  

Among the three districts studied, Puri farmers reported the highest rates of machine use, 

followed by Bhadrak and Mayurbhanj. The agricultural machines and implements were 

mainly employed for land preparation, such as the tractor-drawn line cultivator and the 2-

wheel tractor-tiller. These tilling implements were introduced about 30 years ago in Puri and 
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Bhadrak, but it can be seen that a majority of the farmers adopted these machines during  

2000-09.  Machines for crop establishment (seed drill, drum seeder, or bed planters) and 

more advanced implements such as the laser land leveler were not used. In fact, most of the 

farmers were not aware of such technology.  

The pesticide sprayer is the most widely used implement among the farming households 

(>70%), and about three-fourths of the farming areas are sprayed with pesticides. Despite the 

sprayers’ wide use, only a fifth of the households owned them, and most of the households 

rent or borrow them from neighboring farmers or friends. The sprayer was introduced about 

40 years ago (1970s) in Puri and Mayurbhanj and was introduced a decade later in Bhadrak 

(1980s). Most Puri and Bhadrak farmers adopted the sprayer in the ensuing decade (1990s), 

but a majority of the Mayurbhanj farmers took up the technology only in the last decade 

despite its early introduction.  

The combine harvester is the newest agricultural machinery that was introduced in Odisha 

(2010). Very few farmers in Puri and Bhadrak reported its use.  

Rice threshers were used in more than 30% of the studied household in the three districts. 

Most of the users are from Puri (52% household). The threshers were introduced during 

different periods: during the 1980s in Bhadrak, in the 1990s in Mayurbhanj, and in 2000 in 

Puri. Most farmers began adopting the technology starting in 2000. The machine is increasing 

in popularity each day as it is more time efficient and less labor intensive.  

In Mayurbhanj, the overall use of farm machinery was lower than in the other two districts. 

This is due to the lack of agricultural knowledge, low availability of machinery, poor access 

to markets, small landholding size, and low education of the residents. Mayurbhanj farmers 

still depend on draft animals and traditional farming implements in their field activities. Even 

though some agricultural machinery has gained popularity among farmers in the past years, 

dissemination across a particular district is not at all uniform. 

7.3 Status of key technology 

The turbo/Happy Seeder zero-till drill is not used at any of the sites. Awareness of the 

technology was almost nil. The practice of direct-seeded rice has yet to gain momentum in 

the districts studied. In most of the surveyed villages direct seeded rice was introduced by the 

local government. In Puri district, beside Government institutions, fellow farmers are also 

important source for the information of this technology. Hybrid seeds were introduced in 

Mayurbhanj during the mid-1990s but farmers mostly adopted the seeds in the subsequent 

decade. The government was instrumental in bringing hybrid rice varieties to Mayurbhanj 

and Bhadrak; whereas, in Puri, it was mostly private dealers who introduced the seeds.  

The government introduced the concept of seed treatment to the three districts. Seed 

treatment was introduced in Mayurbhanj and Puri during 2000 to 2004, whereas in Bhadrak it 

was introduced later, in 2005 to 2009. A majority of all the farming households across the 

three districts have not heard of seed treatment as a method to increase the efficiency of crop 

production.  

7.4 Kharif paddy production highlights 

HYV seed is the most popular type of seed used by farmers and it is planted on about 63% of 

the farming areas in the three districts. Respondents from Bhadrak (83%) reported the highest 

land coverage under HYV seed, followed by Puri (56%) and Mayurbhanj (49%). Farmers in 

Mayurbhanj and Puri use local varieties along with HYV seed. Hybrid seeds are not yet as 

popular as HYVs; however, they are gaining popularity in drought-prone areas of 



58 
 

Mayurbhanj. Most of the farmers lack motivation to plant hybrid seeds because of low 

market demand.  

Transplanting activities occur within the third week of June in the three districts. Manual 

transplanting is the most common procedure for establishing paddy, which is mainly done by 

female family members or hired female workers. None of the respondents reported using a 

mechanical transplanter and seed drill. On average, sowing through broadcasting (26% of the 

farming area) or line sowing (8% of the farming area) is done from May to mid-July in 

Mayurbhanj and Puri, whereas, in Bhadrak, sowing starts in the first week of June and is 

completed by mid-August. 

Fertilizer use is very common across the three districts. Overall, the farmers who apply 

fertilizer such as urea, DAP, and potash represent 87%, 84%, and 75%, respectively, and the 

average volume of those fertilizers used are 0.88 t/ha, 0.83t/ha, and 0.48t/ha, respectively. 

Bhadrak has the maximum number of households that use all three types of fertilizer, 

followed by Puri and Mayurbhanj.  

Almost all the farmers perform manual weeding by hiring female workers. This operation is 

mainly managed by female family members or hired female workers. Herbicide use is low 

and farmers do not use mechanical weeders. Some 82% of the farmers use insecticides, 

especially in Bhadrak, followed by Puri. The farmers need more information on pest 

management practices.  

The average kharif paddy yield of the three districts is 3.9 t/ha. Bhadrak reported the highest 

yield of 4.42 t/ha, followed by Puri (4.27 t/ha) and Mayurbhanj (2.98 t/ha). Bhadrak had 

higher yields probably because of higher fertilizer use and a larger area planted with HYVs. 

Differences in yield were recorded within districts and even in villages within tehsils. This 

variation may be due to the micro-agro-climatic situation and other external and internal 

constraints. 

Harvesting is done manually in all the districts. The farmers have shown an interest in using a 

combine harvester to reduce drudgery and ensure timely completion of their work.  

Paddy threshing is mostly done manually at the research sites, except in Puri, where more 

than half of the paddy crop is threshed mechanically. More farmers in Bhadrak and Puri 

attach a motor and a belt to the common paddle threshers to finish threshing activities 

quickly.  

 

The farmers usually store crops in recycled jute bags, cement bags, tin cans, mud containers, 

and hand-made straw packets. Sometimes they store paddy beneath the soil and cover it with 

hay or leaves, a practice they learned from their ancestors. The farmers are not aware that 

extra moisture caused by improper storage practices can damage the crop. 

7.5 Major constraints 

Almost one-third of the villages reported facing “very difficult” constraints such as drought, 

delayed monsoon, and limited access to irrigation. Water-related constraints such as drought 

were seen to be more prevalent in Mayurbhanj than in the other two districts. On the other 

hand, Puri faced more problems of flooding and unwanted moisture. Bhadrak faces severe 

problems due to the high degree of soil salinity.  

Farmers confront abiotic stresses regularly. In Mayurbhanj, the lack of infrastructure, low 

investments for irrigation, and the higher proportion of uplands have aggravated the water 
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availability situation. Puri has experienced both drought and waterlogging, while Bhadrak has 

mostly experienced flooding episodes. These types of abiotic stresses have a very adverse 

impact on agriculture.  

Most of the villages in the three districts reported increasing occurrences of abiotic stresses 

exacerbated by a lack of irrigation infrastructure. The effects of these constraints are 

aggravated by the geographic location and climatic profile of these areas.  

The geo-ecological location of the areas has made them very vulnerable to various natural 

calamities and abiotic stresses, with a long history of occurrence of floods, droughts, etc., at 

regular intervals, having adverse impacts on farming activities and crop production. To obtain 

water for farm operations, the farmers were seen to primarily depend on rainfall. Many of the 

macro irrigation structures such as canals, rivers, ponds, etc., were seen to not guarantee 

sufficient water to irrigate farmlands during the cropping season, as they quite often 

depended on rainfall for becoming saturated. In the last 20 years, the surveyed districts have 

experienced high probability of significant deviation in normal rainfall. Such deviation in 

addition to frequent disasters has adversely affected crop production. 

The constraint of access to fertilizer, pesticide, and quality seed was seen to be more 

prevalent in Puri, followed by Mayurbhanj and Bhadrak. For several reasons such as higher 

input demand, demand-supply imbalance, storage and transportation problems, and delay in 

distribution, farmers do not receive fertilizer from established sources at the right time. This 

is a major problem, especially in Puri. Farmers have limited knowledge about hybrid and 

OPV seed. Among the surveyed villages, only a few Mayurbhanj households plant hybrid 

rice. Even fewer Puri and Bhadrak households used the seeds. Farmers choose seed based on 

their perception of the quality and yield required by millers. According to the key informants, 

it has also become increasingly difficult to get good-quality seed and fertilizer.   

It is very difficult to hire male agricultural workers during the kharif season in almost half of 

the villages surveyed. This labor shortage could be due to outward migration to neighboring 

cities for nonfarm work. There is also a shortage of female workers during both seasons (rabi 

and kharif). This is a major problem in Puri, where men have more options for nonfarm work 

due to the district’s proximity to the capital of Bhubaneswar. Farmers from Mayurbhanj 

tehsils that have better market access also have difficulty hiring agricultural workers. Some 

Mayurbhanj villages do not allow workers from their village to work outside during the peak 

season of agriculture so that they can contribute to completing agricultural activities in their 

village first. 

Feminization in agriculture can be glimpsed as a result of the migration of the male 

workforce to cities. Livelihood strategies are changing and migration is changing the face of 

agriculture in Odisha.   

In Mayurbhanj, market access was found to be more difficult than in the other two districts. 

Difficulties in selling outputs are decreasing in Puri (75%), but villages in Mayurbhanj and 

Bhadrak have not witnessed any improvements in the past 10 years. Almost one-third of the 

studied villages across the three districts have difficulty obtaining agricultural information. 

Policies such as the Kishan Credit Card (KCC) and paddy procurement do not apply to most 

of the smallholder farmers due to structural constraints inherent in the programs. Often, 

because of the nonavailability of institutional credit (46% of the villages), farmers are forced 

to obtain credit from informal sources at higher interest. This means a more stringent 

repayment cycle or period, which often leads to distress selling of various produce at a lower 

price.  
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The analysis of these constraints and increasing problems in the three districts points to the 

vulnerability of farmers to natural and market-related constraints. These constraints are 

significant impediments to the productivity and food security of farming communities. 

Focused efforts to minimize and alleviate the effects of these constraints will be a significant 

contribution to improving the livelihoods of these farmers. 

7.6 Major recommendations 

 In Odisha, farmers do not own large tracts of land. Among the three districts studied, 

Mayurbhanj has the largest number of small landholders and a predominantly tribal 

population. In order to ensure just and equitable development, we need to consider 

appropriate technology targeting and delivery to minority populations that are usually 

small-scale farmers and also work as agricultural workers. 

 We need to consider how to effectively target interventions in the region where a majority 

of the land is under sharecropping. This will definitely affect the strategies that will be 

employed for technology development and targeting. An understanding of this changing 

landscape can also lead to developing technologies that are easily adopted by 

sharecroppers. 

 Mechanization and promotion of specific labor- and cost-saving technologies can mitigate 

the effects of labor shortage in the three districts. Technology can play a significant role 

in reducing drudgery during sowing, transplanting, harvesting, and postharvest 

operations. Apart from extension activities, enabling market linkages are needed, starting 

with developing local service providers to become effective agents of technology transfer. 

A landscape analysis of the service providers and a review of the various government 

subsidies and schemes regarding mechanization should be explored.  

 The impact of male migration on agriculture is yet to be seen. This socio-cultural change 

needs to be explored as it will have a significant impact on family dynamics and future 

farming practices and management. This understanding can identify future strategies for 

effective technology development and various delivery systems.   

 During the discussion with farmers, it became evident that they lack knowledge and 

understanding of the management practices and potential yield of the different types of 

seeds they grow, as well as the different types of seeds that are available in the market. 

This is particularly true in the areas where farmers have been cultivating local varieties 

and HYVs for decades. 

 To mitigate water-related constraints, it is very important to look into the possibility of 

introducing drought-resistant varieties, especially in Mayurbhanj, and salinity-resistant 

varieties in Bhadrak. Promotion of ecologically resistant or tolerant crop varieties to deal 

with the frequent occurrence of flooding and drought as well as salinity in vulnerable 

areas could play a very important role in mitigating the stresses farmers confront. 

 There is a need to introduce HYVs with shorter duration and hybrid seeds that can replace 

long-duration varieties, local traditional varieties, and varieties with low yield. In 

addition, alternative crops such as legumes or maize could be introduced in areas that 

have water scarcity or areas that are not suitable for rice farming. This will increase the 

overall system productivity in the region. 

 

 Farmers did not exhibit any standard pattern of use of DAP fertilizer. In particular, the 

sampled villages in Bhadrak used almost double the amount of DAP as those in Puri and 
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Mayurbhanj. Despite increasing weed and insect problems, farmers are unaware of the 

different types of herbicides and insecticides. It is essential to build the capacity of 

extension workers and various partner organizations to become effective knowledge 

partners and deliver proper nutrient and pesticide management recommendations to the 

farmers.  

 There is a need for further research on the bottlenecks in the distribution system of 

various agricultural inputs, which can inform policy dialogues and new intervention 

strategies.  

 

 Market linkages for hybrid rice must be explored in order to effectively scale out this 

technology.  

 

 There is a dearth of literature on postharvest practices in this region. Efforts should be 

made to understand different postharvest losses to identify key technologies and 

intervention points. There should be additional studies on indigenous practices that lay 

the groundwork for further innovation.  

 This study has identified the common trends, practices, and context-specific issues 

existing within the villages across the three districts. The study findings show that each 

technology requires a specific enabling environment for adoption and out-scaling. 

Understanding of these requirements in different micro-agroecological scenarios will 

allow a broader perspective of appropriate technology development, targeting, and out-

scaling.  
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APPENDICES 

Appendix 1. Description of type of natural disasters in Odisha. 

Year Types of natural disaster occurred 

 

1991 Flood 

1992 Flood 

1993 - 

1994 Flood 

1995 Flood, cyclone 

1996 Drought 

1997 Flood, drought 

1998 Flood, drought, cyclone, water damage 

1999 Flood, cyclone 

2000 Flood, drought, cyclone, water damage 

2001 Flood 

2002 Drought 

2003 Flood 

2004 Flood 

2005 Flood, drought, cyclone, water damage 

2006 Flood, cyclone, water damage 

2007 Flood, cyclone, water damage 

2008 Flood 

2009 Flood, drought, water damage 

2010 Flood, drought, water damage 

Source: http://www.agriorissa.org/informations.aspx  

  

http://www.agriorissa.org/informations.aspx
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Appendix 2. History of deviation in rainfall over the last 40 years across districts. 

 

 

 

 
  Sources: 1.  Board of Revenue, Orissa, Cuttack 

2.Orissa Agricultural Statistics (various issues), Directorate of Agriculture & Food 

Production Government of Odisha 
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Appendix 3. Household characteristics by landholdings and social status. 

 

District 

 

Tehsil 

Total 
households 

in the village 

% of households by 
landholding 

% of households by social status 

Large Small Landless Female 

headed 

Below 

poverty line 

SC and ST 

M
ay

u
rb

h
an

j 

Baisinga 120.8 31.2 50.6 18.2 17.8 73.9 49.2 

Bangiriposi 180.0 18.1 68.0 14.0 7.5 87.3 91.4 

Betanati 50.0 6.5 71.7 21.8 12.3 94.4 96.7 

Bisoi 105.5 29.5 59.8 10.7 16.9 65.7 82.0 

Jashipur 186.0 39.7 51.1 9.2 15.7 64.8 64.7 

Muruda 307.6 18.5 61.5 20.0 13.0 67.2 67.9 

Rairangpur 546.8 42.7 49.7 7.6 14.8 63.2 75.6 

Rasagobindapur 105.2 7.9 81.4 10.7 10.6 83.6 84.1 

Sharata 181.0 29.5 59.1 11.4 15.6 78.5 60.0 

Suliapada 105.0 50.5 20.7 28.8 18.5 72.5 100.0 

B
h

ad
ra

k
 

Bant 136.7 36.9 46.1 16.9 8.3 37.3 19.4 

Basudebpur 183.0 41.9 47.9 10.2 2.2 59.1 7.2 

Bhandari Pokhari 176.3 59.0 31.8 9.2 10.5 39.5 26.3 

Dhamnagar 367.2 35.6 47.0 17.4 12.0 55.6 21.5 

Dhusuri 50.0 80.0 4.0 16.0 0.0 80.0 0.0 

P
u
ri

 

Gop 136.3 29.5 48.2 22.3 15.2 59.1 23.7 

Nimapada 148.3 18.8 57.2 24.0 15.8 69.0 38.2 

Pipili 108.7 15.3 63.7 21.0 9.1 56.8 28.7 

Sadar 99.8 44.2 42.6 13.2 10.3 58.7 23.1 

Satyabadi 149.7 31.9 42.2 25.9 9.2 69.1 24.0 

 Avcrage 197.7 31.7 52.0 16.3 12.1 63.5 45.6 
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Appendix 4. Land-use pattern. 

 

District 

 

Tehsil 

Total 

land size 

in acres 

By land use 

Cultivated Fallow Communal Forest 

Mayurbhanj Baisinga 802.5 59.8 25.8 5.7 8.8 

Bangiriposi 545.8 51.9 14.5 9.1 24.5 

Betanati 325.0 26.7 33.3 0.0 40.0 

Bisoi 497.0 34.1 19.4 8.3 38.2 

Jashipur 846.0 65.0 16.2 7.9 10.9 

Muruda 564.4 64.2 21.3 8.8 5.6 

Rairangpur 1,865.7 72.9 16.4 4.5 6.2 

Rasagobindapur 295.3 65.8 21.6 4.8 7.8 

Sharata 1,100.0 55.5 9.5 16.0 19.0 

Suliapada 185.0 63.1 18.5 7.1 11.3 

Bhadrak Bant 426.2 71.4 13.1 14.7 0.8 

Basudebpur 640.0 71.6 15.1 13.2 0.0 

Bhandari Pokhari 372.5 80.4 13.8 5.2 0.5 

Dhamnagar 302.7 67.4 22.0 10.4 0.2 

Dhusuri 500.0 60.0 20.0 20.0 0.0 

Puri Gop 281.8 57.3 17.0 14.0 11.8 

Nimapada 256.7 58.9 16.7 5.6 18.9 

Pipili 199.2 76.6 19.1 4.3 0.0 

Sadar 500.8 65.5 21.6 10.9 1.9 

Satyabadi 361.8 89.7 6.8 3.0 0.5 

 Average 529.3 65.0 18.1 8.3 8.5 
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Appendix 5. Appendix 5:  Agricultural machine use in tehsils. 

Agricultural machine use by tehsils in Mayurbhanj 

Unit: Households (%) 

Agriculture Machine 
Baisinga Bangriposi Betanati Bisoi Jashipur Muruda Rairangpur Rasogabind

apur 

Sarata Suliapada 

Diesel pump 
16.2 0.0 20.0 6.2 39.0 17.0 8.3 13.3 12.5 5.0 

Electric submersible pump 0.7 0.0 0.0 0.0 10.0 2.5 0.5 0.0 0.0 0.0 

4-wheel tractor, tine cultivator 26.7 0.0 0.0 25.8 20.0 33.1 18.3 10.0 20.0 2.5 

4-wheel tractor, disc harrow 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

4-wheel tractor, rotavator 0.0 0.0 0.0 2.5 0.0 12.9 0.0 0.0 0.0 0.0 

2-wheel tractor, tilling 18.3 0.0 0.0 5.0 10.0 7.5 3.3 20.0 35.0 0.0 

Laser land leveler 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Drum seeder 0.0 0.0 0.0 0.0 0.0 0.4 0.0 0.0 0.0 0.0 

Seed drill  0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Pesticide sprayer 76.7 37.5 50.0 53.3 62.0 57.3 35.7 91.7 100.0 65.0 

Bed planter 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Rice thresher (paddle) 11.7 5.0 0.0 32.8 8.0 16.9 0.0 10.0 0.0 0.0 

Rice thresher (machine) 36.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Combine harvester 0.0 0.0 0.0 0.0 0.0      



68 
 

Agricultural machine use by tehsils in Bhadrak 

Unit: Households (%) 

Agriculture Machine Bant Basudebpur 
Bhandaripo

khari 

Dhamnagar Dhusuri 

Diesel pump 1.7 30.0 0.0 24.9 10.0 

Electric submersible pump 0.0 0.0 0.0 22.8 0.0 

4-wheel tractor, tine cultivator 50.0 64.0 35.0 64.2 100.0 

4-wheel tractor, disc harrow 0.0 0.0 0.0 0.0 0.0 

4-wheel tractor, rotavator 0.0 0.0 0.0 3.3 0.0 

2-wheel tractor, tilling 30.0 64.0 45.0 31.7 0.0 

Laser land leveler 0.0 0.0 0.0 0.0 0.0 

Drum seeder 0.0 0.0 0.0 0.0 0.0 

Seed drill  0.0 0.0 0.0 0.0 0.0 

Pesticide sprayer 88.3 80.0 75.0 82.9 100.0 

Bed planter 0.0 0.0 0.0 0.0 0.0 

Rice thresher (paddle) 23.3 0.0 30.0 22.5 0.0 

Rice thresher (machine) 31.7 12.0 25.0 0.0 0.0 

Combine harvester 0.0 0.0 5.5 8.3 0.0 

 

Agricultural machine use by tehsils in Puri 

Unit: Households (%) 

Agriculture Machine Gop Nimapada Pipili Sadar Satyabadi 

Diesel pump 35.0 16.7 10.8 50.0 31.7 

Electric submersible pump 9.2 11.0 6.7 13.3 23.3 

4-wheel tractor, tine cultivator 71.7 85.0 93.8 78.3 56.7 

4-wheel tractor, disc harrow 0.0 0.0 0.0 16.7 0.0 

4-wheel tractor, rotavator 15.0 50.0 73.8 6.7 25.0 

2-wheel tractor, tilling 15.0 26.7 0.0 8.3 16.7 

Laser land leveler 0.0 0.0 0.0 0.0 0.0 

Drum seeder 0.0 0.0 0.0 0.0 0.0 

Seed drill  0.0 0.0 0.0 0.0 0.0 

Pesticide sprayer 86.7 91.7 83.3 83.3 66.7 

Bed planter 0.0 0.0 0.0 0.0 0.0 

Rice thresher (paddle) 0.0 13.3 0.0 0.0 0.0 

Rice thresher (machine) 63.3 45.0 54.7 54.2 32.5 

Combine harvester 0.0 0.0 0.0 12.5 5.0 
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Appendix 6. Implement use for tilling by tehsil. 

Unit: Area (%) 

District Tehsil Traditional plow Tine cultivator Rotavator 

Mayurbhanj Baisinga 75.0 3.3 26.0 

Bangiriposi 100.0 0.0 0.0 

Betanati 100.0 50.0 0.0 

Bisoi 58.3 33.3 8.3 

Jashipur 66.0 30.0 4.0 

Muruda 65.6 30.6 3.8 

Rairangpur 85.0 15.0 0.0 

Rasagobindapur 71.7 0.0 28.3 

Sharata 70.0 30.0 0.0 

Suliapada 100.0 0.0 0.0 

Bhadrak Bant 55.8 44.2 0.0 

Basudebpur 0.0 100.0 0.0 

Bhandari Pokhari 60.0 40.0 0.0 

Dhamnagar 22.1 75.4 2.5 

Dhusuri 10.0 90.0 0.0 

Puri Gop 11.7 70.0 18.3 

Nimapada 11.7 55.0 33.3 

Pipili 3.3 63.3 33.3 

Sadar 16.7 76.7 6.7 

Satyabadi 20.0 60.0 20.0 

 Average 45.9 44.9 10.4 

 

 



70 
 

Appendix 7:  Constraints for Kharif season: % of villages that stated “very difficult” 

Various Constraints faced by tehsils in Mayurbhanj 

 Baisinga Bangriposi Betanati Bisoi Jashipur Muruda Rairangpur Rasogabindapur Sarata Suliapada 

Soil type (e.g.acidity) 33.3 25.0 0.0 0.0 0.0 0.0 0.0 0.0 50.0 0.0 

Water scarcity 33.3 50.0 50.0 33.3 20.0 37.5 33.3 16.7 50.0 50.0 

Drought 66.7 50.0 0.0 66.7 100.0 87.5 100.0 66.7 50.0 100.0 

Delayed monsoon 66.7 100.0 0.0 33.3 60.0 87.5 66.7 50.0 100.0 100.0 

Floods/unwanted moisture 33.3 75.0 0.0 33.3 40.0 37.5 0.0 16.7 50.0 0.0 

Access to irrigation water/power 66.7 75.0 100.0 100.0 0.0 100.0 66.7 66.7 100.0 100.0 

Access to quality seed 33.3 100.0 50.0 16.7 40.0 0.0 50.0 33.3 50.0 0.0 

Access to fertilizer 33.3 100.0 0.0 50.0 40.0 37.5 50.0 16.7 50.0 0.0 

Access to pesticide/herbicide 0.0 75.0 50.0 0.0 0.0 12.5 50.0 0.0 50.0 100.0 

Fodder/feed 33.3 75.0 0.0 0.0 0.0 25.0 33.3 16.7 50.0 50.0 

Weeds 83.3 50.0 0.0 16.7 40.0 25.0 50.0 66.7 50.0 50.0 

Pests and diseases 33.3 50.0 0.0 0.0 20.0 75.0 33.3 33.3 50.0 0.0 

Labour availability 66.7 0.0 0.0 0.0 60.0 37.5 66.7 33.3 50.0 50.0 

Market access 50.0 75.0 0.0 83.3 40.0 100.0 16.7 16.7 0.0 50.0 

Access to information 16.7 50.0 100.0 0.0 20.0 25.0 16.7 33.3 100.0 100.0 

Credit availability at low rate 66.7 75.0 50.0 33.3 40.0 50.0 33.3 33.3 100.0 100.0 
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Various Constraints faced by tehsils in Bhadrak 

 
Bant Basudebpur Bhandaripokh

ari 

Dhamnagar Dhusuri 

Soil type (e.g.acidity) 0.0 0.0 16.7 8.3 0.0 

Water scarcity 33.3 60.0 50.0 83.3 100.0 

Drought 50.0 0.0 83.3 66.7 0.0 

Delayed monsoon 50.0 40.0 83.3 58.3 0.0 

Floods/unwanted moisture 16.7 0.0 16.7 16.7 0.0 

Access to irrigation water/power 33.3 80.0 33.3 66.7 100.0 

Access to quality seed 33.3 20.0 33.3 25.0 0.0 

Access to fertilizer 50.0 20.0 33.3 16.7 0.0 

Access to pesticide/herbicide 50.0 20.0 33.3 0.0 0.0 

Fodder/feed 16.7 0.0 33.3 16.7 0.0 

Weeds 50.0 0.0 50.0 25.0 0.0 

Pests and diseases 50.0 20.0 50.0 41.7 100.0 

Labour availability 66.7 60.0 50.0 8.3 0.0 

Market access 33.3 60.0 33.3 25.0 0.0 

Access to information 16.7 20.0 33.3 8.3 100.0 

Credit availability at low rate 33.3 0.0 50.0 41.7 0.0 

 

Various Constraints faced by tehsils in Puri 

 Nimapada Pipili Sadar Satyabadi Gop 

Soil type (e.g.acidity) 33.3 16.7 0.0 16.7 0.0 

Water scarcity 16.7 0.0 0.0 16.7 0.0 

Drought 100.0 83.3 16.7 83.3 0.0 

Delayed monsoon 100.0 33.3 50.0 83.3 50.0 

Floods/unwanted moisture 0.0 66.7 0.0 50.0 50.0 

Access to irrigation water/power 83.3 50.0 16.7 50.0 16.7 

Access to quality seed 83.3 66.7 33.3 50.0 33.3 

Access to fertilizer 100.0 83.3 50.0 83.3 16.7 

Access to pesticide/herbicide 66.7 33.3 33.3 83.3 0.0 

Fodder/feed 0.0 0.0 33.3 0.0 66.7 

Weeds 83.3 100.0 66.7 100.0 16.7 

Pests and diseases 100.0 100.0 50.0 83.3 16.7 

Labour availability 100.0 50.0 83.3 100.0 66.7 

Market access 83.3 50.0 0.0 50.0 16.7 

Access to information 50.0 33.3 16.7 50.0 16.7 

Credit availability at low rate 33.3 66.7 66.7 33.3 50.0 

 


