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ADOPTION IMPACT OF TWO WHEEL TRACTOR OPERATED
SEEDER IN BANGLADESH

ABSTRACT

The study was conducted in Rajbari and Dinajpur districts of Bangladesh to assess the
impacts of PTOS/HSRT adoption on crop cultivation, service providers’ livelihoods, and
environment. A total of 410 PTOS/HSRT users and 53 service providers were
interviewed for this study. The study revealed that PTOS/HSRT was largely used for land
preparation and seed sowing of various crops. The peak period of PTOS/HSRT using
was ranged from mid-October to mid-January and the lean period was mid-August to
mid-October. Scientists, extension contact, neighboring farmers, and family members
played important role in adopting PTOS/HSRT. The use of PTOS/HSRT has created a
tremendous impact on farmers’ income through crop cultivation. It ensured 16%, 15%,
18% and 18% higher yield for wheat, jute, onion and mungbean, respectively compared
to conventional system (PT). This also increased farmers' net income 30%, 23%, 46%,
and 45% aforesaid crops, respectively. It saved land preparation costs ranged from
16.98 to 30.67% and seed cost 15.06 to 25.37%. Farmers those used PTOS/HSRT
technology received 17.9% higher gross return per hectare than PT using farmers. Due
to its multipurpose use, 88% adopters wanted to increase the use of PTOS/HSRT in
future. Providing PTOS/HSRT service at farm level was found to be highly profitable as
its owner earned average net income of Tk. 81,003 per year. The service providers
gained a considerable increase in their land holdings (9.7%), annual income (31.34%),
livestock resources (24%), farm equipments (70.53%), household assets (21% to 78%),
and dwelling houses (58.75%). The increased income was mostly spent on farm
machinery purchase, nutritious food, new cloths, health care, education expenses and
making of new houses. It was also found that PTOS/HSRT is environment friendly since
it could save 40% of fuel per hectare and emission of 43% less CO, into the atmosphere.
Service providers stated few problems regarding PTOS/HSRT service which were lack of
ridding facility, roller jam, and shallow tilling.



TABLE OF CONTENTS

ACKNOWLEDGEMENT

ABSTRACT

TABLE OF CONTENTS

LIST OF TABLES

LIST OF MAPS, PHOTOGRAPHS AND FIGURES
LIST OF APPENDIX TABLES

CONVERSION FACTORS

ABBREVIATIONS AND ACRONYMS

1. INTRODUCTION

1.1 Justification of the study:
1.2 Objectives of the study:

2. THE STUDY AREA
2.1 Rajbari district:

2.1.1 Location and area

2.1.2 Soil type and cropping pattern

2.1.3 Climate

2.1.4 River System

2.1.5 Households and population
2.2 Dinajpur district:

2.2.1 Location and area

2.2.2 Soil type and cropping pattern

2.2.3 Climate

2.2.4 River system

2.2.5 Households and population

3. THE POWER TILLER OPERATED SEEDER (PTOS) AND HIGH SPEED
ROTARY TILLER (HSRT)

4. METHODOLOGY OF THE STUDY
4.1 Sampling design

4.2 Data collection
4.3 Estimation of costs and benefits
4.4 Functional analysis
5. SOCIO-ECONOMIC PROFILE OF THE USERS OF PTOS/HSRT AND PT

51 Age

5.2  Education

5.3 Farming experience

5.4  Training received

5.5 Cosmo politeness

5.6 Extension contact

5.7 Organizational participation
5.8 Innovativeness

5.9 Land holdings

5.10 Household income

6. SOCIO-ECONOMIC PROFILE OF THE SERVICE PROVIDERS OF PTOS/HSRT

6.1 Age

Page No

Vii
viii
viii

=3

OO0 oo, PPODN_2 -~

O©COWOWO © 0 N N NN



6.2 Education

6.3 Experience with PTOS/HSRT service

6.4 Source of financing

6.5 Farm machineries ownership

6.6  Service providing for land preparation and seed sowing
7. ADOPTION AND USE OF PTOS/HSRT AT FARM LEVEL

7.1 Adoption and use of PTOS/HSRT
7.2 Usages pattern of PTOS/HSRT
7.3 Factors affecting PTOS/HSRT adoption

8. COST-EFFECTIVENESS AND BENEFIT OF PTOS/HSRT ON
CROP PRODUCTION
8.1  Wheat cultivation
8.2  Jute cultivation
8.3  Onion cultivation
8.4 Mungbean cultivation
8.5 Factors influencing users’ income

9. FARMERS’ ATTITUDES TOWARD PTOS/HSRT USE

9.1 Willingness to increase PTOS/HSRT use
9.2 Constraints to PTOS/HSRT use
10. ECONOMICS OF PTOS/HSRT OPERATIONS AT FARM LEVEL

10.1  Cost and benefit of PTOS/HSRT operations

10.2 Break-even analysis

10.3 Environmental benefit of PTOS/HSRT operations
10.4 Problems of PTOS/HSRT services

10.5 Precautions taken during PTOS/HSRT operations

11. SOCIO-ECONOMIC IMPACTS OF PTOS/HSRT ON LIVELIHOODS OF THE
SERVICE PROVIDERS
11.1  Impact on land holdings
11.2 Impact on livestock resources
11.3 Impact on household income
11.4 Impact on farm equipment
11.5 Impact on household assets
11.6 Impact on liabilities
11.7 Impact on food intake
11.8 Impact on overall livelihood status

12. FACILITIES NEEDED TO INCREASE PTOS/HSRT AT FARM LEVEL

12.1  Farmers’ opinion
12.2 Service providers’ opinion

13. CONCLUSION AND POLICY IMPLICATIONS

13.1  Conclusion
13.2 Policy implications

14. REFERENCES
15. APPENDIX TABLES

Page No

12
12
13
13
13
14

14
15
15

16

16
18
19
21
22

23

23
24
24

24
26
26
27
27

28

28
28
29
29
30
31
32
32

33

33
33

34

34
34

36
37



Table 1
Table 2

Table 3
Table 4

Table 5

Table 6
Table 7
Table 8
Table 9

Table 10
Table 11

Table 12
Table 13
Table 14

Table 15
Table 16
Table 17

Table 18
Table 19
Table 20
Table 21

Table 22

23

LIST OF TABLES

Sample respondents in the study areas

Socio-economic profile of PTOS and PT using farmers in the study
areas

Farm size with category of land owned by sample farmers
Yearly household income of the sample respondents in the study areas

Socio-economic profile of PTOS owner/service provider in the study
areas

Crop-wise land preparation trend by PTOS/HSRT in the study areas
Use of PTOS in seed sowing and tillage operation in the study area
Farmers' PTOS/HSRT uses trend in the study area

Level of influence of different personnel/organizations for using
PTOS/HSRT at farm level

Estimating the probability of PTOS/HSRT adoption at farm level

Input uses pattern in wheat cultivation by PTOS and PT in the study
areas

Cost of cultivation of wheat using PTOS and PT in the study areas
Profitability of wheat cultivation using PTOS and PT in the study area

Pattern of input use for jute cultivation using PTOS and PT in the study
areas

Cost of cultivation of Jute using PTOS and PT in the study areas
Profitability of Jute cultivation using PTOS and PT in the study area

Input use pattern for onion cultivation using PTOS and PT in Rajbari
district

Cost of production of onion using PTOS and PT in Rajbari district
Profitability of onion cultivation using PTOS and PT in Rajbari district
Pattern of input use in mungbean cultivation in Dinajpur district

Cost of mungbean cultivation by using PTOS/HSRT and PT in Dinajpur
district

Profitability of mungbean cultivation by using PTOS and PT in Dinajpur
district

Estimated values coefficients of Cobb-Douglas revenue function

Vi

Page No.

10

11
11
12

13
14
14
15

16
17

17
18
18

19
19
20

20
21
21
22

22

23



Table 24
Table 25
Table 26

Table 27

Table 28
Table 29

Table 30

Table 31

Table 32

Table 33
Table 34
Table 35

Table 36
Table 37
Table 38
Table 39

Table 40

Map 1
Photograph 1
Photograph 2

Figure 1
Figure 2

Farmers’ opinion regarding increase in PTOS use for the next year
Problems encountered by sample farmers during PTOS/HSRT use

Average yearly income for PTOS/HSRT service provider in the study
area

Comparative scenario of diesel fuel use in conventional and reduced
tillage methods in the study areas

Problems encountered by sample service provider of PTOS/HSRT

Precautions taken by the service providers during PTOS/HSRT
operations

Change in farm size before and after ownership of PTOS/HSRT in the
study area

Change in livestock resources before and after ownership of
PTOS/HSRT

Change in yearly household income before and after ownership of
PTOS/HSRT

Change in farm equipment before and after ownership of PTOS/HSRT
Change in house types before and after ownership of PTOS/HSRT

Change in household assets before and after ownership of
PTOS/HSRT

Change in liability position after ownership of PTOS/HSRT
Change in food intake pattern after ownership of PTOS/HSRT
Increase in livelihood status before and after ownership of PTOS

Facilities demanded by PTOS/HSRT and PT farmers for increasing the
use of PTOS

Facilities need to be created for increasing the use of PTOS at farm
level

LIST OF MAP, PHOTOGRAPHS AND FIGURES

Map of Bangladesh showing districts of PTOS/HSRT program and
study districts

PTOS in operation in fallow land and in left-over residue plot after
Aman rice harvest

A High Speed Rotary Tiller

Average use of PTOS/HSRT in the study areas

Break-even analysis for a PTOS operation

vii

23
24

26

27
27

28

29

29

32
32
33

34

Page No.

3
6
6

15
26



LIST OF APPENDIX TABLES

Page No.
Table 1 Usages pattern of PTOS throughout the year 37
Table 2 Descriptive statistics of variables included in Probit model 37
Table 3 Descriptive statistics of variables included in Cobb-Douglas production 37

function

CONVERSION FACTORS

1 US dollar = Bangladeshi Taka 70.00
1 ha = 10,000 sgm
1 decimal = 40.49 sgm

viii



Aman rice
AO

BARI
BCR

BJRI

Boro rice
Chowki
CIMMYT
CO.

DAE
FC
FGD
FMPE
ha

HQ
HSRT
HTW
IPM
Katcha

Katcha-pacca

kg

MP
NARS
NGO
oLS
Pacca

PT
PTOS
Rabi
RCT
SAAO
Semi-pacca
Sidr
SPSS
STW
t

Tk.
Tool
TSP
VC
WRC

ABBREVIATIONS AND ACRONYMS

Monsoon season rice

Agriculture Officer

Bangladesh Agricultural Research Institute

Benefit Cost Ratio

Bangladesh Jute Research Institute

Spring season rice (January to mid-April)

A-four legged wooden bedstead

International Maize and Wheat Improvement Centre
Carbon Dioxide

Department of Agricultural Extension

Fixed Cost

Focus Group Discussion

Farm Machinery and Post-harvest Process Engineering

Hectare

Headquarter

High Speed Rotary Tiller

Hand Tube Well

Integrated Pest Management

House with straw roof and thrashed bamboo/jute stick/straw wall

House with corrugated iron (Cl) sheet roof and thrashed bamboo/jute
stick/straw wall
Kilogram

Muriate of Potash

National Agricultural Research Systems
Non-government Organization

Ordinary Least Square

House with concrete roof and brick wall

Power Tiller (two-wheel tractor)

Power Tiller Operated Seeder

Winter cropping season

Resource Conserving Technology
Sub-Assistant Agricultural Officer

House with Cl sheet roof and brick wall
Devastating cyclone occurred on November 15, 2007 in Bangladesh
Statistical Package for Social Science
Shallow Tube Well

Tonnage (1t = 1000 kg)

Taka (Bangladeshi currency)

A wooden seat without a back for one person
Triple Super Phosphate

Variable Cost

Wheat Research Centre



ADOPTION IMPACT OF TWO WHEEL TRACTOR
OPERATED SEEDER IN BANGLADESH

1. INTRODUCTION

1.1 Justification of the study:

During 80’s, many studies showed that the use of farm machinery affected significantly to
the employment and income of small and marginal farmers and contribute a little to the
overall productivity of farming systems in Bangladesh (Jabbar et al.,1983; Gill, 1984;
Duft, 1986). Since then, this perception has been changed due to many reasons
including cropping intensification, hiking crop production cost and increases demand of
agricultural products. Also, different agro-based and allied industries have emerged to
support farm mechanization (Mannan, 2001). The surplus labour force due to farm
machinery use is diverted to other forms of employment in non-farm activities or leisure
activities (Campbell 1990). The use of two wheel tractor (so called power tiller) for land
preparation and rural transportation has increased rapidly in the country due to its
versatile use (Rahman, 1998), lower cost for tillage, lesser time required for cultivation
and higher crop vyield (Islam 2000; Miah 2000; Miah et al., 2002). It provided employment
for labourers despite the fact that it reduced human labour requirement for land
preparation per unit area (Barton, 2000). The subsequent increase in the economic and
social welfare of farmers’ households is evident from the overall expansion of two wheel
tractor technology all over the country.

Haque et al., 2008 reported that about 80% of tillage and land operations and a large
proportion of other farm operations are mechanized in Bangladesh. The main power
sources are 350,000 Chinese 12 to 16 hp two-wheel tractors and an additional two
million Chinese 4 to 16 hp diesel engines which are used to power varied activities
including rural road and water transportation for agricultural commodities. This In
Bangladesh, small agricultural machinery is being widely used for irrigation pumps,
threshers, shellers, winnowers, and mobile rice de-husking/flour mill etc.

Since the mid-90s, research and development work on conservation agriculture (CA)-
based resource conservation technologies (RCTs) has started with locally developed
small machinery, like minimum tillage or no tillage planters, crop production on
permanent bed systems, and residue retention. Moreover, many spare parts for Chinese
two wheel tractors and diesel engines are now produced locally. Repair and
maintenance mechanics, spare parts retailers, and workshops are available at the village
level.

This sort of small-scale mechanization may affect the overall farming and farming
activities, employment, and household income of the farmers and service providers
which are subject to analytical investigation.

The traditional tillage methods have various shortcomings, such as reduce soil organic
carbon at double rate and decrease soil fertility (Grace, 2003), serious water loss and
soil erosion (Sayre and Hobbs, 2003), and adverse effect on ecological environment
(Grace, 2003). Besides, labour scarcity in planting and harvesting period, and turn-
around-time between two crop productions adding fuel to this issue.

Therefore, the concept of conservation tillage or minimum tillage has been arisen all over
the world which is new in this country. It has significant environmental benefits, while



providing energy savings (Hatfield and Karlen, 1992). To combat this situation,
conservation tillage will be the alternative ways to ensure timely planting, meet up labour
shortage, keep crop production at economic level, and enhance cropping intensity.

BARI and CIMMYT has been conducting research and development on resource
conserving technologies in Bangladesh since 1995 in collaboration with other NARS
partners, NGOs, private sector and farmers in many parts of the country (Map 1) funding
from various donors, particularly from USAID.

PTOS is a two wheel tractor (so-called, power tiller -PT in Bangladesh) attachments seed
drill which is using for tilling, sowing and laddering operations simultaneously in a single
pass. PTOS are widely using for various crop establishments. Most of the grain seed
like wheat, paddy, maize, jue, pulses, oilseeds etc can be sown in line. It's width of
operation is 1200 mm having six rows sowing capacity at a time. More than 430 PTOS
are now in operations and spread over the country (Map 1). The owners of PTOS are
using this device for their own land cultivation and earning cash income through custom
hiring to other farmers.

In Dinajpur district, farmers have been using PTOS mainly for sowing wheat, rice and
mungbean immediately after harvesting previous crops, but it has not been adopted very
well compared to the actual potential of PTOS. On the other hand, it has become popular
in Rajbari district mainly for land preparation for onion, garlic, and jute cultivation. In
Rajbari case, the service providers have removed seeding unit from PTOS and
converted only for High Speed Rotary Tiller (HSRT) Both the farmers and service
providers of PTOS are extremely benefiting with this device that needs to be
documented and important to find out constraints to its higher adoption. In this
background, the present study was undertaken with the following objectives:

1.2 Objectives of the study:

1. To measure the extent of adoption and the use of PTOS in selected areas of
Bangladesh.

2. To find out the cost-effectiveness and economic benefit of crop production through
PTOS/HSRT in the study areas.

3. To determine the impact of PTOS/HSRT on the livelihoods of service providers.
4. To assess the environmental impacts of PTOS/HSRT.

5. To explore constraints to higher adoption of PTOS and suggest some policy
options for higher adoption of PTOS in the country.



2. THE STUDY AREA

The study has conducted in two districts of Bangladesh (Map 1), namely Rajbari
and Dinajpur. Details of these districts are described in the following sections.
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Map 1: Map of Bangladesh showing districts of PTOS/HSRT program and study
districts



2.1 Rajbari district:

2.1.1 Location and area:

Rag'bari district is situated between 23113371 and 2311551 North latitudes and between
89°19' and 89°5' East longitudes. It is bordered on the North by Pabna district, on the
East by Manikganj district, on the South by Faridpur and Magura districts and on the
West by Magura, Jhenaidah and Kustia districts. It holds an area of 1119 sq km (431 sq
miles) including river area. It is about 0.76% total area of the country. In respect of size
the district ranks 15th among the districts of Dhaka Division and 56 among the 64
districts of the country.

Among four upazilla, Pangsha is the largest having an area of 414.24 sq km (160 sq
miles) which is 37% of total area of the district. Goalanda is the smallest constituting an
area of 149.03 sq km (57 sq miles) which is 13% of total area of the district. All the
upazillas are characterized with more or less similar characteristics.

2.1.2 Soil type and cropping pattern:

The soil of the district is mainly formed by the very young Ganges meander flood plain
and the mixed young and the older Ganges meander flood plain. The northern and
eastern parts of the district are covered by grey silty clay of the active and very young
Ganges meander flood-plan. The central and southern parts of the district are mainly
formed of brown silty-clay of the mixed young and the older Ganges flood-plain. The
major cropping pattern of the study area in Rajbari district are Jute - Aman rice - Onion,
Jute - Fallow - Onion, Jute - Fallow - Wheat, etc.

2.1.3 Climate:

The district bears a mild climate. The maximum and minimum average monthly
temperatures are 35.4(1c and 12.9% respectively as recorded during April, 04-march, 05
by Meteorological Department at selected center Faridpur nearest to the district was
2210 millimeters.

2.1.4 River system:

The Padma, the Jamuna, the Garai and the Kumar are the main rivers flow over the
district. The Padma and the Jamuna are navigable throughout the year. These rivers are
non-tidal. In the District, Goalanda is a famous steamer station, functioning as a
connecting link between Dhaka to Faridpur and other districts of southern part of the
country. The total length of the rivers in the district is about 107.64 kms. (41.54 sq miles)

2.1.5 Households and population:

According to the Population Census 2001, the total number of households of Rajbari
district was 191 thousand. According to Agriculture Sample Survey-2005 the estimated
population of the district was at about 1007 thousand and number of households of the
district was 208 thousand. Density of population was estimated as 900 per sq km as
compared to 933 per sq km for the country. The percentages of male and female
population were 52% and 48% of the total population of the district.



2.2. Dinajpur district:

2.2.1 Location and area:

Dinajpur district is one of the oldest districts of the country. The district lies between
25%13' and 25%54' north latitudes and between 88°23' and 89°18' east longitudes. The
district is bordered on the north by Panchgar and Thakurgaon districts, on the south by
Joypurhat district and India, on the east by Rangpur and Nilphamari district and on the
west by Thakurgaon district and India. The total area of the district is 3437.98 sq km of
which 19.45 sq km is river and 78.87 sq km is under forest. In respect of size, the district
ranks 1st among the 16 districts of Rajshahi division and 11th among the 64 districts of
the country.

Among thirteen upazilas, Birganj upzila is the largest having an area of 413.00 sq km
which is about 12.01% of the total area of the district. Hakimpur upazila is the smallest
with an area of 99.92 sq km which is about 2.90% of the total area of the district.

2.2.2 Soil type and cropping pattern:

The old Himalayan Piedmont plain occupies most of the land of Dinajpur district. It
comprises an old part of the Tista alluvial fan with a braided river landscape. There are
complex patterns of broad sandy or loamy redges intermixed with shallow channels or
basins with mainly loamy soils.

The soil is divided in to two groups’ i.e, khiar and poli. In south-east region of the district,
the soil in Barind tract belonging to the oldalluvium is prevailing in the form of mixed
brown and grey silty loam. In central part, along the little Jamuna and the Karatoya rivers
valley, the meander floodplains are pale brown silty loam. The major cropping pattern of
the study area in Dinajpur district are Aman rice - Boro rice, Aman rice - wheat, Aman
rice - Maize, Aman rice - Wheat - Mungbean, etc.

2.2.3 Climate:

The climate of the district is temperate and pleasant. The district is remarkable for its
high temperature, humidity and coldness. The maximum and minimum average monthly
temperature ranges between 33.40c and 11° C The dry winter season comes in the
month of October and goes off after March. Summer starts from April and continues up
to June. The rainfall is generally heavy during July and August. The annual rainfall of the
district recorded during April 2004-March 2005 was 2407 millimeters. The level of
humidity is around 67% in February and around 84% in July.

2.2.4 River system:

The little Jamuna, the Karatoy, the Purnabhaba, the Dahpa, the Tista and the Tanga are
the main rivers flow through the district. These rivers are of little importance for
communication. They are navigable is some main rivers by smaller country boats in full
rainy season only. The river channels are entrenched about 15 to 20 feet below the
surrounding landscape. Total linear length of all the rivers in the district is about 497 kms.
It occupies an area of 19.45 sq km, which is 057% of total area of the district.



2.2.5 Households and population:

According to the population Census 2001, the total number of households in Dinajpur
district was at about 580 thousand. According to Agriculture Sample Survey-2005
estimated population of the district was 2839510 and number of household was 641
thousand. The density of population was 826 per sq km. The percentage of male and
female were 51% and 49% respectively.

3. THE POWER TILLER OPERATED SEEDER (PTOS) AND HIGH SPEED ROTARY
TILLER (HSRT)

PTOS is a two wheel tractor (so-called, power tiller in Bangladesh) operated seed drill
that are widely used for various
crop establishment (Figure 1).
Three operations could be done in
one operation, i.e., prepare lands
with fine tilth, sowing seeds at the
2-3 cm depth, and planking
simultaneously.  This  machine
performs well at 15 to 36% of soil
moisture level. If optimum soil
moisture is exists, the machine
could reduce turn-around-time upto
zero day in between two crops

establishment. Photograph 1: PTOS in operation in fallow land (left) and
in the left-over residue plot (right) after
In 1995, Wheat Research Center of Aman rice harvest

BARI and CIMMYT imported two

units of PTOS from China and used to conduct many on-station experiments at Wheat
Research Center, BARI Regional Station and farmers fields to see the adoptability of the
PTOS until 2001. Since 2003, BARI and CIMMYT have undertaken program to transfer
the technologies at farmers' level with the funding help from USAID. These PTOS were
sold many service providers/farmers of Bangladesh. PTOS performs multipurpose
functions in many areas of the country. More than 430 PTOS are now in operations and
spread over the country (Map 1). The owners of PTOS are using this device for their own
crop cultivation and earning cash income through custom hiring to other farmers. In
Dinajpur district, farmers have been using PTOS mainly for sowing wheat, rice and
mungbean immediately after harvesting previous crops, but it has not been adopted very
well compared to the actual potential of PTOS.

On the other hand, it has become popular in
Rajbari district mainly for land preparation
for onion, garlic, and jute cultivation. In
Rajbari case, the service providers have
removed seeding unit from PTOS and
converted only for High Speed Rotary Tiller
(HSRT), (Figure 2) Both the farmers and
service providers of PTOS are extremely
benefiting with this device that needs to be
documented and important to find out
constraints to its higher adoption.

Photoaraph 1: A Hiah Speed Rotaryv Tiller



4. METHODOLOGY OF THE STUDY
4.1 Sampling design:

Three upazillas namely Bochagonj, Fulbari, and Dinajpur Sadar from Dinajpur district,
and Baliakandi from Rajbari district were purposively selected for this study. In Rajbari
district, PTOS is being used for land preparation with fine tilth soil for transplanting onion
and garlic seedlings; sowing wheat, jute and sesame seed directly; and preparing seed
bed for onion. In Dinajpur district, it is widely used for planting the seeds of wheat, maize,
chickpea, lentil, mungbean, jute, and sesame. Nevertheless, PTOS is also being used for
land preparation and paddling for rice cultivation in both the areas. In order to measure
the cost-effectiveness and economic benefit of PTOS/HSRT for crop production, 255
randomly selected PTOS/HSRT farmers and 155 PT farmers those cultivated onion,
wheat, jute, and mungbean were selected from the study areas. Detailed sample size is
shown in Table 1. Furthermore, a total of 53 service providers1 of PTOS/HSRT,
distributing 47 persons from Rajbari district and 6 persons from Dinajpur district were
randomly selected for interview to assess income and the changes of service providers’
livelihood.

Table 1: Sample respondents in the study areas

Crop Rajbari district Dinajpur district All districts
PTOS PT PTOS PT PTOS PT
1. Wheat 60 40 60 30 120 70
2. Jute 60 40 - - 60 40
3. Onion 60 40 - - 60 40
4. Mungbean - - 15 5 15 5
All crops 180 120 75 35 255 155

4.2 Data collection:

Data for the present study were collected from the users and service providers of
PTOS/HSRT. Data and information were gathered through focus group discussion
(FGD), household survey, and case studies. Focus group consisted of different sections
of people such as Sub-assistant Agricultural Officer, PTOS/HSRT and spare parts
sellers, PTOS/HSRT owners, PTOS/HSRT operators, and few conscious local
community people. On the other hand, quantitative and qualitative data and information
were gathered from the randomly selected users and service providers of PTOS/HSRT
through conducting household survey using pre-tested interview schedules during July,
2008. Some suitable case studies of successful service providers were also conducted to
supplement the study. The enumerators were given detailed instructions, and the
respondents were given fruit sapling in Rajbari district, and cash incentives as Tiffin and
conveyance allowance at Dinajpur district for collecting authentic and reliable data and
information for the study.

4.3 Estimation of costs and benefits:

The cost effectiveness and benefits of PTOS/HSRT were measured through analyzing
the costs and returns of different crop production under 'With PTOS’ and ‘Without PTOS’
situations. Hence, the level of input use, costs of production and different profitability
indicators such as gross margin, net return, and benefit cost ratio in different crop

! Prepared land on contractual basis.



productions under PTOS/HSRT and PT were calculated separately. The cost of crop
production per hectare was calculated by summing up all the costs incurred for various
inputs like tillage operations, human labour, seed, manures and fertilizer, pesticides, and
irrigation. The gross return per hectare was calculated by summing up the values of
different crops grown and their byproducts. T-test was also employed to show the level of
significant difference between the costs and returns of crop production under two tillage
methods. Collected data were analyzed using different computer software like Micro Soft
Excel, SPSS and STATA.

On the other hand, the impacts of PTOS/HSRT on the livelihoods of service providers
were assessed through analyzing ‘Before’ and ‘After’ socio-economic standings of the
service providers. Data regarding land holdings, livestock resources, yearly household
income, farm equipment, household assets, liability status, and food intake were
analyzed and compared for measuring the impacts of PTOS/HSRT service on its
provider’s livelihoods. The values of different household assets were collected based on
present value. For example, a house was built five years back with the amount of
Tk.50,000 but due to price hiking, the present value of this house is Tk.70,000 which is
used for reporting. Besides, if that farmer invested extra money for renovation and/or
extension of the house that amount is also added with the present value in this report. T-
test was also employed to show the level of significant difference between two periods.
Tabular method of analysis with descriptive statistics was adopted to present the findings
of the study.

4.4 Functional analysis:

The following Probit model was carried out to measure the extent of influence of different
socio-economic factors of adoption of PTOS/HSRT. The dependent variable of this
model was ‘adoption of PTOS/HSRT’. Since the dependent variable is dichotomous,
OLS cannot be used. The model is as follows.

Where,

Ai = Farmers adopting PTOS; (If Yes = 1; Otherwise = 0)
Bi = Coefficients to be estimated (I=1, 2, 3 ..... 11)

Xi = Socio-economic variables

a = Intercept, and

Ui = Error term

The socio-economic variables were: The socio-economic variables were: X1 = Age of the
respondent (year); X, = Education (Year of schooling); X3 = Household income (Tk/year),
X4 = Farm size (in decimal); Xs = Influence of family members (Score); Xe = Influence of
neighboring farmers (Score); X;= Influence of BARI scientists (Score), and Xg =
Extension contact (Score).

A Cobb-Douglas type revenue function was estimated for crop farming to estimate the
effect of changing different inputs on gross return. In order to understand the effect of
changes in the tillage methods, a tillage dummy was introduced in the function. This
function was estimated using a combined data set from both types of tillage methods, i.e.
tillage by PTOS and PT. The coefficient of dummy variable will explain how much PTOS



farmers be benefited compared to PT farmers. The estimated production function is
shown below.

LnY = b, + b,LnX; + b,LnX + b,LnXs + b,LnXy + b.LnXs ++ b,LnXg + b_LnX; + b TD

Where, Y = Gross return (Tk/ha), X; = Cost of land preparation (Tk/ha); X, = Cost of
human labour (Tk/ha); X3 = Cost of crop seed (Tk/ha); X4 = Cost of fertilizers (Tk/ha); Xs
= Cost of cow dung (Tk/ha); Xs = Cost of irrigation (Tk/ha); X; = Cost of pesticides
(Tk/ha); and TD = Tillage dummy (0 for PT and 1 for PTOS). b, b, b, b,, ......... b, are

the respective estimated coefficients.

5. SOCIO-ECONOMIC PROFILE OF THE PTOS/HSRT AND PT USERS

The adoption of new and improved technologies at farm level is mostly dependent on
farmers’ socio-economic characteristics. Therefore, an attempt was made to identify
different socio-economic characteristics that may influence farmers to adopt PTOS
(Table 2).

5.1 Age:

Age is an important factor that influences farmers’ decision to adopt improved
technologies. The average age of the PTOS and PT farmers were 37.11 years and 38.64
years respectively with minimum age of 17 years and the maximum of 80 years. If we
consider different age categories, we find that most of the PTOS and PT farmers were in
the age group of 31-45 years followed by the age group of 15-30 years (Table 2).

5.2 Education:

The sample farmers were grouped into five categories based on their level of education.
More than half of the PTOS and PT farmers had secondary levels of education. The
percentages of primary level educated PTOS and PT farmers were 27.5 and 27.7%
respectively. Only 3.1% PTOS and 0.6% of PT farmers were found to have completed
their higher level of education. More than 7% and 12% of PTOS and PT farmers had
basically no education (Table 2).

5.3 Farming experience:

Length of experience in crop farming is also an important factor that influences farmers’
level of adoption for new technologies. The average length of farming experience of
PTOS and PT farmer were 18 years and 22 years respectively. Interestingly, the length
of experience was found to be same for the PTOS farmers of Rajbari and Dinajpur
district (Table 2).

5.4 Training received:

On average, 48% of the PTOS farmers and 17% of the PT farmers received training on
different aspects of crop production from the DAE, BARI, BJRI, CIMMYT, and several
NGOs. The study found that the number of trained farmers in Dinajpur was much higher
than that of Rajbari district.



5.5 Cosmo politeness:

This variable was measured based on the frequency of the respondent’s visit to five
different places (i.e. neighboring village, Upazila HQ, district HQ, capital city and foreign
country) outside his own village. The respondents were asked to mention th