EVALUATION OF POWER REQUIREMENTS FOR BASIC AGRICULTURAL FARM
OPERATIONS (LAND PREPARATION) IN SOME SELECTED STATES OF THE SIX
GEOPOLITICAL ZONES OF NIGERIA.

BY
OJUKWU, CHIKE TOCHUKWU

MATRIC NO. 2001/11603EA

'iQEPART MENT OF AGRICULTURAL AND BIORESOUCES ENGINEERING FEDERAL
UNIVERSITY OF TECHNOLOGY, MINNA.

bt ¢
b

1 : ; FEBRUARY, 20i0




EVALUATION OF POWER REQUIREMENTS FOR BASIC AGRICULTURAL
FARM OPERATION (LAND PREPARATION) IN SOME SELECTED STATES OF

THIE SIX GEOPOLITICAL ZONES IN IGERIA.

BY

OJUKWU, CHIKE TOCHUKWU

2001/11603EA

BEING A FINAL YEAR PROJECT SUBMITTED IN PARTIAL FULFILMENT OF
THE REQUIREMENTS FOR THE AWARD OF BACHELOR OF ENGINEERING
(B.ENG) DEGREE IN AGRICULTURAL AND BIORESOURCES ENGINEERING,

FEDERAL UNIVERSITY OF TECHNOLOGY, MINNA, NIGER STATE

FEBRUARY, 2010.




, ~ DECLARATION

I hereby declare that this project is a record of a research work that was undertaken
and written by me. It has not been presented before for any degree or diploma or
certificate at any university or institution. Information derived from personal

communication, published and unpublished works of others were duly referenced in

the text.

Ojukwh, Chike Tochukwu Date




CERTIFICATION
This project entitled “Evaluation of Pﬁwer Requirements for Basic Agricultural Farm
Operations (Land Preparation) in some selected States of the Six Geo-political Zones of
Nigeria” by Ojukwu Chike Tochukwu, meets t-}}? regulations governing the award of the

degree of Bachelor of Engineering (B.ENG.) of the Federal University of Technology,

“..-Minna, -and it is approved for ‘its contribution to scientific ‘knowledge -and literary

presentation.

te|o3|astn

1 Date
Supervisor
St
i 22 / 03 / (O
Engr. Dr. Ayuba A. Balami L Date

HOD, Agricultural and Bioresources Engineer o

G |

(i ol

External Tner U Date U

il




DEDICATION

This project work is dedicated to Almighty God.




' ACKNOWLEDGEMENTS
I give honour to Almighty God for spearing my life and seeing me- through the
difficult periods and also ‘for drawing the motor of my desire of furth;zr ‘sllud:iesv to
~ success. When kindness can not be ret-urned, it should be appreciated. In the course of ‘ |
rwriling this project work, my lecturers have been very kind to me, and it is in (his
regard (hai I express my prqfound gratitude to my lecturers for their support to the
success of my project work. -
My profpund and heartfelt appreciation goes to my supervisor, Engr. M.‘A{Sadt;cq
whose advice and effort helped in seeing this work through. I would also like express
my gratitude to the Head of 'Department, .Agricultural and Bioresources Engineéring,
Engr. Dr. A.A. Balami ahd the entire members of staff who have allowed me to draw
froni their Wealth of knowledge.
My heartfelt appreciation to my mum, Mrs. F Ojuk@ for her moral advice and

financial support throughout the duration of my education.

Again, a big thanks to you all and God Bless.




ABSTRA(;CT
-The project emphasizes on the importance of sources of power i.e. human, draught
animal zmdv tractor power for some basic agricultural farm operations. dueétiommire
was designed, two per ministry and as well as semi- structured interviews (SSIs) aided
in gathering information for the analysis, obtained from the respondents of various
Minislricé of Agriculture and other related parastatals within the selected states shows
that I-Iumaﬁ power is the predominant source of powér:for land cultivation with
modest contribution from draught animal and t'ra'ctor in Nigeria. Human power is the.
most significant power source in South South, South East and South West. It accounts
for an estimated 72.7 percent, 77.7 percent and 76.9 percent respectively. Draught

animal is significant source of power in North West and North East, they account for
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an estimated 40 percent, 55.5 percent and 30 percent for tractor power respectively.
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CHAPTER ONE
1.0. INTRODUCTION
1.1  Background of Study

The availability of power is a prerequisite for any agricultural farm operation
whether the source is human, animal or mechanical. In developed countries
agricultural system, the general availability of different forms of farm power is aﬁ‘lost
taken for granted. They are mostly f;cuses on intemal combustion engine or eléc;lric
motors, whereas the human is still the brain and control of the system.

Power is needed on the farm for a variety of operations, which may be either
| mobi_le or stationary. Examples of mobile operations include, the transportation of
farm produce from farm t6 the store and many field operations such as tillage,
ploughing, fertilizer appiication and harvesting. While stationary applications iliclude
operations like threshing, extracting and raising water for irrigation.

Human power is by far the earliest‘ source of power and continues to be
important. However, as civilization progressed, man harnessed other sources of pQwer
to supplement 6r replace th.e power he was able to produce and this reduced the
drudgery of farm work. There are other sources of pbwer available ’for farm pperatiqn
such as, draught, animal power, wind power, water power, solar power, electric power
and internal combustion engines. Some of these powers are limited in use (Kaul and
Egbo, 1985).

In niost developing countries (e.g. Nigeria), the human power is the major
source of fam1 power. How significant is this and to what efctent is human power
used? How would this chanée in the future, and can the required farm product to feedv

the rural and urban population be produced from an agricultural system which rely to

a large extent on human labour?. There is great variation in the proportion of use of




the three primary sources of farm power. In some areas there >is a dynamic situation in
which human and animal power is being replaced by mechanical power. In others,
farmers are giving up mechanical and animal power and reverting i)ack to human
power. The dominant role of human energy (muscle power) input into Nigeria’s
agricultural production system at any stage of mechanization is overwhelming for
now.
1.2 Objectives of the study
The main objective of this project is to assess the évailable power requirement.
for some basic agricultural farm operations and compare those sources of power.
1.3 Statement of problem
As population tends to increase globally, the need to improve on the available
power sources arises. so as to Increase the level of food production thro'ugh total
power inputs to agricultural production, and secondary to take an area based.
approach focuéing on the proportion of the total area culti?ated by either humans,
draught animals and tractor within the six geopolitical zones in Nigeria.
1.4 Justification of project
Some of the farm :machineries_ are véry expensive, such as self-propelled
combine harvester and high power tractor and they are not economically viable‘for
small scale farming. The choice of power source may be between human ‘power,
draught, animal power or mechanical power, if the cost difference is lesser in one than
the other, the farmer would prefer to use the source with lesser cost.
1.5 Scope of the Study
This project work is limited to the evaluation and investigation of the

importance of sources of power for a basic agricultural farm operation in some

selected states of the six geopolitical zones in Nigeria.




CHAPTI%R TWO
2.0. LITERATURE REVIEW
2.1.  Manual Power

This is power producc;d by human beings. It is the earliest source of power and
continuces to be important. As civilization progressed, man harnessed other sources of
power to supplement or replace the power he was able to produce and thus reduced
the drudgery of farm work.

Manual power continues to be the main source of farm power in most
developing countries. Human can develop 0.08KW but this, of course, varies with
cnvironmental conditions and they type of food intake. Men can serve as a source of
power and as control device_:, but the extent of which thcy. may be used as one and the
other depends on the degree of mechanization. For instance, in parts of world where a
high level of mechanization exists, men act more as control device than as sources of -
power. The reverse is the case for areas of low level of mechanization. However,
human power is generally a source of supplementary power, in conjunction with other

power sources. (Kaul and Egbo, 1985).

2.2.  Animal Power

This is widely used in several countries ahd may be derived from oxen,
buffalo, donkeys, camels and horses. Such power may be gsed for both stationary and
mobilé operations (Kaul and Egbo, 1985).

Animals generally ha{ve a capécity to be overloaded for short periods of time.
They provide good tracfion even in difficult conditions and they can also pull loads

{hat are heavier than those they can carry. A donkey can pull about 80 percent of his

weight for a short period and about 10-15 percent of his weight for a long periods,




while an ox can provide a pull of about 15 ﬁercent of its weiglit (Clarke and Bishop,
2002).

Animal power has not been fully exploited in the African continent. In some
countries, like Nigeria, there are certain ecological limitations imposed by the
prevalence of the tsetse (ly. In India, zmimul hauls more freight cach ycar than
railways. Animals provide .an estimated 30.000MW of power:-1000MW more than
the 29,000Mw provided by electricity.(Clarke and Bishop 2002).

The output available from animals depends on their food intake, the bread of

animal, the training given and the yoke used for hitching them.

Table 2.1: Adapted from the Manual Employment of Raft Animals in

Agriculture Published by FAO, Rome 1972.

ANIMAL TYPE WEIGHT AVERAGE MAXIMUM EFFECTIVE

AND NUMBER (KG) EFFORT (N) EFFORT (N) DAILY
"WORKING
: PERIOD (HOURS) -
Donkey (one 160 460 880 3.5
Oxen (one Pair)
(N’ Dama) 657 900 1700 5.5
Zebu bullocks
. (One Pair) 650 800 1500 4.4
 Zebu bullocks 1300 - 1600 1400 54
(two pairs) :
Oxen
(half braling)

(One Pair) 1060 1470 3100 44




2.3.  Internal Combustion Engine

This may be used on the farm for a wide variety of operations. When such an
engine is self-propelled, it could form a nucleus of a tractor. Diesel enéiné’s are the
most accepted type of power unit, countrics where mechanization is advanced.
Maximum and average {ractor size and engine power have steadily increased, and
along with these arc some general use of 4-wheel-drive tractors. The “con?entional”
rigid frame and p.ivoting front axle z;re usually retained. The variety of special purpose
vehicles continue to be enlarged ﬁotably for -harvesting, mechanical handling and
spraying or distributing fertilizers (Clauda Cuplin et al, 1986).

In the cause of de\"elopment, many terms such és “row-crop” and “all-
purpose” have indicated ability to do work in addition t;> the use of a draw bar at the
rear. The improvements in 4-Whee1-dﬂve have removed many earlier limitations of
convénlional tractors in regard to operating implements and power-driven machines at
the front as well as the rear.

Electronic monitoring and control of tractor and equipment functions is
-' increasingl.y adopted with benefit to economy of fuel used and safety. Safety
regulation designed for the: protection of tractor drivers have been considered more
fully and this has led to most new tractors been fitted with safety cabs. Others lead to
necessity for cabs which reduce the intensity of noise at‘ the tractor driver’s ear. Driver
seats are improved to reduce'spinzﬂ and intestinal injuries caused by éxcessive

vibration and controls designed to improve ergonomic aspects of tractor driving.

2.4.  Food and Agricultural Organization’s Activities
For the past few years FAO have been gathering information on different
sources of farm power in developing countries (Clarks and Bishop, 2002). They are in

processes of gathering a global picture and making projection as to how this might
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change over the next 20-30 years identifying which factor will influence these
changes. ’I;lley only concentrate on the farm power used for field cultivation and not
all the farm power, which is extremely complicated. Data is not readily available and
manually based system field work is probably the most arduous.

In order to examine the contribution of different power source of agricultural
production, two approaches were considered. The first was a base the discussio‘n on
lhé relative contribution of different power sources in terms of their total power input
to agricultural production, and the second was to take an area based approach,
focusing on the proportion of the total harvested area cultivated either by humans,
drought animal and tractor. The first ﬁmthod starts with estimating the number of
peopl_c, draught animal and tractor working in agricultural operation, converting each
of the three power source to kW equivalent, aggregating the total power input to
agriculture, and then expressing the cgjntributiqp ‘of ea(_:_h power source as a percentage -
of the total. There are four principal concerns with this approach. First, is the lack of
availability and reliability of the base data and secondly, the conversion into KW
equivalents which relies on. estimates of the power equivalent of human beings,
draught animals and enéinc powered machines. Thirdly, the expression of data as a
percentage of total power equivalents (due to the fact that the power produced by
human is so insignificant when compared to tractors). Finally, the difﬁcul~ties in
projeéting over time particulaﬂy the substitution between power source which occur
over time. |

As a result of this problems in using KW equivalent and after a great deal of
discussion, afea based approach was adopted, initially focusing on the proportion of

the total harvested area cultivated by either humans, drought animals or tractors at the

country level and then aggregated at both sub-regional and regional levels.




2.5.  Agricultural Mechanization

Mechanization aims at reduction of human drudgery associated with farm
rclated work and enhancement of safety in farm operation, which will improve dignity
of the farmer an& fallming as a full time occupation. It deals with the design,
development, testing, manufacture, opera'tio‘n, maintenance and repair of all
agricultural tools, implements, and their power requirement with respect to prevailing
economical, human and social constraints. It includes land development, the
improvement of productivity by ameliorating adverse condition like drainage other
conservation measures.

Agricultural nlechanfzation is usually classified into three interrelated levels,
~which often exist side By side, by distinguishable source of power and matching
‘implements i.e. hand tool mech'anization, animal draught mechanization and
mechanical power. All these levels use humaﬁ, power either as secondary power for

control.

2.6.  Ergonomics in Agricultural Mechanization

According to (Sule, 1996) ergonomics refers to designing for human use just
as agricultural mechanization seeks to improve the lot of the farmers (human user)
from the stand point of the reduction of dfudgery assoéiated with farming operaiion.
Ergonomics is a more specific sense .therefore; cover all the aspect of agricultural
mechanization. This could be clearly 'seen from the similarity of purpose when one
considers the benefits derivable and objectives of ergonomics and agficultural

mechanization. Ergonomics therefore must be an integral part of any agricultural

operation for the realization of the benefits of purpose and any meaningful progress to

be achieved.




With the over whelming dominance of human power on the farm, ergonomics
application in agricultural mechanization becomes imperative. This is more so that
human physiology, body configuration in relation to the tools being l;SCd.tO attain
desired objectives and the environment in which work is accomplished, (Sule 1996).

[uman physi«ffbéicul characteristic have a direet relationshig with cncrgy{
output for work. The.é;e' characteristics include pulmonary ventilatim:l r_ﬁte'?‘oxygen
consumption, heart rafe, skin e:lectricq} activity, sweat rate, and mtisc':ularltensibn.
These parameters indiyiduaily ();?_’colleptively inprease witi] work load (as oﬁ the fqrm). _
and vary from individual to individual. They have been successfully used to quantify
~ human work load. (Sule 1996).

For continuous work, it was reb_orted that a man conveniently exérts 75 antts
or 4.5. K.f/Min (Sule, 1996). Most agricultural tasks using human power exceed this
limit and therefore impose physiological,strain on the farmer with the attendant
drudgery.

Table 2.2: Dally Energy Levels of Male and Female

Description Energy Levels (Kcal)
“Male (70kg) Female (60kg)
Basal metabolic rate .1700.00 1400.00
~ Leisure activities rate 600.00 500.00
Daily Caloric requirement ~ 23000.00 to 2400.00 1900.00 to 2100.00

Source: (Sule, 1990)
2.6.1 Body Conﬂgurﬁtion (anthropome.try): In relation to tools used, man exerts
energy with which his tools is controlled and maneuvered to do work. A transfer of

cnergy from the man (through the action of muscles) to the tool is accomplished in

order to achieve this objective. For this energy transfer to be efficient there must be a-




compatible link between the muscles of the hands by gripping, pushing or pulling for
hands controlled tools. The tools must be such that it fits the human body dimension
for maximum efficiency to be attained. Position during work and th.e manner of*
worki'ng have a considerable effect on work output. The constant use of digging hoes
can lead to permanent abnormal curvature of the spine in adults .zmd in children, it
may arrest their development, estimated that 50% adults suffer back aches during at
least one period of their lives due to improper designs of seats, work station, work
tools and work methods. (Suie, 1996).
2.62 Enviroument of Work: The place where work is being performed is referred
to as environment of work. The environment will include the temperature (cold or
hot), relative humidity, dus_t level, wind velpcipy, venti_laiion, visibility, illumination,.
vibration and air pressure. The environment imposes a physiblogical load on the
operator thereby, limiting the output irrespective of human physiological and work
tool. It is also known that whole body vibration have hindered the effective
development of agricultural machine e.g. small working tractor.
2.7.  Draught Animal Power Implement

Conventional annual ploughing using an ox-drawn mduld board plough is the
commonest tillage practice for small holder farmers, and it was first introduced in the
1920, (I'rase et al, 1986). Most farmers used the mould board plough to do spring
.p]oug.hing after the first rain. Annual convéntional ploughing is considered an
intensive technique and is.associated with soil degradation, high draught force
requirement, and loss of crop productivity. For this reason plough use was regarded as
unsustainable, mainly because of the serious erosion it can cause, but, traditional

farmers are still using it. The increasing effort towards sustainability has stimulated

the need to explore alternative tillage techniques.




The work reported in 2000/2001 season by Y(Eimbanje et al, 2001) is .part of a
series on station field trial to assess the performance of a range of draught animal
power implcmexﬁs available in Zimbabwe for crop establishment and me;:lléllical
weeding. The report was concentrated on the draught power characteristics and yield
responses (o a variety of animal drawn minimum implements that have been
dcv‘clopcd.

2.8.  Power Requirement for Weed Control

Hand weeding is the majqr labour activity in direct seeded upland and rainfall
low land rice in West Africa. Delayed weeding results in serious yield reduction.
(Thomas and Joshua, 2000), carried out a test oﬁ weed control option that would
allow earlier, more rapid aﬁd repeated wé‘eding. in direct seeded rice. This option
included; row seeding rice with animal drawn and manual seeder: mechanical inter

~row cultivation with animal drawn equipment; and within row weed control with
herbicides or by hand pullin‘g.

~ The animal drawn super ECO seeder proved. superior to the hand-pulled
casamance seeder, within rbw weeds were effectively controlled by broadcasting
oxadiazon (Ronster) herbicide at 0.7kg active ingredient/ha one day after seeding.

Herbicide use was profitable in upland rice and only slightly profitable in rain
fed low> land rice. Complete hand pulling of within row weeds in upland rice required
89day/ha and was not profitable. Selectiw)ely removing larger weeds reduce hand
weeding time to 37 days/ha and increase yield by 11%.

Thé result of this two years study indicated that effective weed control without
external input can be allainé:d by row sceding v.vith donkey-drawn super ECO sc.eeder,‘

cultivating twice with the Hoe Occidentale and selectively removing within-row

weeds by hahd pulling.




2.9.  Power Requirements and Perforinaﬁée

Several types of subsoilers have been manufactured which adequately shatter
the soil to break up compaction. Subsoiler shanks may be parabolic shap.e or straight
and with or without wings. In general, the power required to pull a parabolic shank is
.>Icss than a straight shank. The addition of wings to either parabolic or straight shanks
increases the power requirement.

A straight shanked subsoiler without wings has been used in Nebraska studies.
The power requirement per shank for different soil is illustrated in Table 3 for several
compacted soil, the power requirement to break up compaction can be as high as 45

draw bar Hp per shank.

Table 2.3: Speed, Power Requirement and Depth of Subsoiling for Nebraska soils

Soil Series Speed  Hp/Shank Depth of . Country
MPH -~ PTO Drawbar Subsoiling ‘

MIN  MAX MIN MAX  MIN MAX  Inches

Hastings 2.7 3.3 6 4.7 27 35 15 Platte
Moody - 26 38 37 60 .27 45 20  Madison
Shapsburg 3.1 4.0 44 54 33 41 16 =~ Lacaster
Laretto 2.0 3..3 50 33 23 25 16 ~ Madison
Hastings 3.0 3.8 ’ 35 51 26 38 15 Filmore
Pownce 24 3.7 39 53 29 40 15 Johnson

Wymore 2.1 3.0 37 ol 27 38 20 Lacaster

PTO x 0.75 = Drawbar Hp

Source: (Alice et al, 2002)

Research founded by the Nebraska Soybéax1 Development, Utilization and Marketing

Board and the University of Nebraska.




CHAPTER THREE

METHODOLOGY

w
e

3.1.  Arca-based Approach Method would be y used to Evaluate the
Contribution of Different Power Sources of Agricultural Production in’
Nigeria
The first task would be to base the diséussion on the relative contribution of

different power sources to the total power input to agriculture.

This method will start estimating the number of people, draﬁght animals and
tractor used as a source of farm power converting each power source into KW
equivalent and expressix‘xg the contribution of each power source as a percentage of
the total.

Nigeria is divided into six geopolitical zones which include South South,
South East, South West, North Central, North West and North East. Two states from -
each zone will be selected raﬁdomly for statistical analysis.

There are quite considerable number of methods that can be used to qbl;ain the
necessary information, and the procedure will entail some extensive research work
before arriving at desired result.

These methods include
(a) The use of Questionnaire

(b) The use of historical research

. Questionnaire
This is a method by which questionnaires are sent out to different states in
order to obtain necessary information about different sources of power. Total number

of twenty-four copies will be prinled, and sent out to various agricultural

establishment and Ministry of Agriculture of each state, because the centre of
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information relating or pertaining to agriculture usually have their source from the
 state Ministry of Agriculture and other establishment collated at the Minisiry level.
For example, in Kwara State, there is Ministry of Agriculture, Kwara Agricultural

Development Project, Niger River Basin Development Authority, National Centre or

Agricultural Mechanization and Federal Ministry of Agriculture. Each copy of the
questionnaire  was sent to different  State’s Ministry of Agriculture in each
geographical zone. The other copies will be sent to other agricultural establishment'

that are much involved in farm mechanization.

Table 3.1: Selected Sample States

Zone State
South South (A) , Rivers State
‘Bayelsa State
Souglit East (B) ‘ Imo State
Enugu State
South West (C) ’ - Osun State
Ogun State
North Central (D) Kwara State
' Nassarawa State
North West (E) |  Sokoto State
‘ Katsina State
North East (I) Adamawa State
Yobe State

3.2.  Method of Data Am;lysis

Expressing the contribution of each power source as percentage of the total in each
state.

Hypothetical Analysis

Zone G, State |

Let Human = a, Draught Animal = b, Tractor =c¢, Total =T

13




Human as % of total =a/T x 100 3.1
Draught Animal % = b/T x 100 3.2

Tractor = ¢/T x 100 ) 3.3

3.3.  Conversion of Power Requirement into Kilowatt Equivalent

Assumption has to be made m conversion of human power and animal power
into kW equivalent (Clarke and iBisho':p.,' 2002). T 5

For a man wor.idﬁg at theﬂ'peék‘ of hi.;', Ipower, for short period of time abbut"Z to
3 hours, it has been found that he can input at average of ZkW.

However, if he has to work coﬁsistently for lon.ger liours, the power inpﬁt‘
could be much less as low as 0.08kW. |

If | Hp = 0.745kW, the following assumption can be made within re_asonabie
limit or error.

(a) 1 horse is equivalent to 1 big healthy animal

(b) Three (3) strong healthy men are also equivalent to 1 horse power.

3.4. Presentation of Results

Farm Power Zone and State Contribution of each Power Source as a Percent
of Total Power (From Questionnaire)

Human D. Animal Tractor

(Aj River State i Y1 Z1
Bayelsa State |

(B) Imo State X2 Y2 72
Enugu State |

(C) Osun Sstate ' X3 Y3 Z3

Ogun State




(D) Kwara State | Xé Y4 74
Nﬁssarawa State |

(E) Sokoto State X5 b 4 o Z3
Katsina State- |

(I Adamawa Sl:ﬁc X6 Yo Z06

Yobe State

X, Y and Z are the number of human, draught animal and tractor recorded

from the questionnaire.
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SECTION A

il List various sources pf power cominonly used for farm operation in your arca?

2 Which of these sources of power, listed above is predominantly used in your arca?

3 What are the reasons for your choice?

4, Froni you past experience, will you say that a pacticular source of power perform a specific

operation better than the other? Yes () No ()

Give veasens for you answer

N




¥,

10.

I

(i)

(if)

(iii)

(iv)

(v)

(vi)

From available data, what is the estimation of the total number of people used as source of
power for farm operation in your area?

...........................................................................................

What is the estimation of the total number of animal drought used as a source of power for farm
operation?

..................................................................................................................

What is the estimation of the ‘total number of tractor used as a source of power for farm

operation in your area?

..................................................................................................................

..........................................................................................

SECTION B
From experience, if one hectare of land is to be prepared for seed planting (clearing and tillage)

How many hours or days will it take a specific number of people to prepare the land:

..................................................................................................................

.........................................................................................

...........................................................................................

..................................................................................................................

..........................................................................................

..................................................................................................................

..........................................................................................

Using human as a source of power, does it have anything to do with improvement of crop and
. . 't
increase in yield? Yes () No( )

Give reason for the answer




(i)

(i)

(iif)

(iv)

V)

(vi)

(i)

(ii)

(iii)

(iv)

UL odtllV UL DTG AL U Td U 10 10U UL PICPAITU TUL DL paciiuag (vavssenneo g - i =

How many hours or days will it take a specific type of animals to prepare the land?

..................................................................................................................

..........................................................................................

What are the side effects that can chiallenge the use of the drought animal in future? ’

Using drought animal power, does it have anything to do with improvement of crop and increasce
in crop yield? Yes( ) No( ) '

Give reason for the above answer

For the same hectare of land, under the same environmental condition is to be prepared for seed
planting (Clearing & tillage).

How may hours of the day will it take a specific type of tractor to prepare the land?

What are the side effects that can challenge the use of tractor in future? .




(v)

(vi)

0.

......................................................................................................

Using tractor as a source of power, does it have anything to do with improvement of
crops and increase in crop yield? Yes () No( )
Give reason for the above answer

......................................................................................................

SECTION C
Which of these sources of power will you consider as the best source, human power,

animal power and tractor power?

......................................................................................................

Justify your choice of consideration, in term of their effect on soil, their availability,

their convenience and cost?

......................................................................................................

What are the contribution of each sources of power mentioned in number ! to over all
Nigerian Agricultural Production?

.......................................................................................................

How will you assess the contribution of each source of power to overail Nigeria

agricultural production?

......................................................................................................

......................................................................................................

How will you assess the contribution of each source of power to overall Nigeria

agricultural production?

......................................................................................................
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CHAPTER: FOUR
4.0. RESULTS AND DISCUSSION |
4.1  Arca Based approach Method

Area-based 'approach. method was used to assess the available power source
for basic agricultural farm operation, and compared to other sources of power
available.

Information and necessary data were obtained from the respondents of,
different Ministries of Agriculture and relatf.:;i establishments in Nigeria through the
questionnaires. Total estimation of the number of people, draught animals and tractors
used as source of power in each state were tabulated out from those questipnnaire.s.
The contribution of each state’s power source was expressed as the percentage of

total, converting each power used into kW equivalent.

Table d4.1:  Total Estimation Number of Human, Draught Animal and Tractors

Working in Each Zone (From the Questionnaire)

Zone State . Human  D.Animal  Tractors Total -
A. River State 400 N/A 150 550
Bayelsa State ; 100 300
B. Imo State 700 N/A 200 900
Enugu State 500 ' < 180 - - 650
R Osun State 500 N/A 150 650
Ogun State 300 200 500
D. Kwara State 800 ‘ 200 350 1350
Nassarawa State 500 400 100 1000
E Sokoto State 800 500 200 1500
: Katsina State 400 100 . 1000

If. - Adamawa State ° 500 300 200 1000
; Yobe State 300 500 100 900




4.2.  Analysis of Data
Zone A, River State

Human =400m D animal =0, Tractor =150, Total =550

[Human = —4—0—9 x 100 =T727%
550

Bayelsa State
Human =200m D animal = 0, Tractor =100, Total =300

Human = 20 %100 = 66.6%
300
Draught Animal is not applicable to this state -

Tractor = 1—0—0- x100=33.4%
300

Zone B, Imo State
Human = 700m D animal = 0, Tractor = 200, Total =900

Human = Ll x100=77.7%
; 900 :
Draught Animal is not applicable to this state
Tractor = —2—9—9 x100=22.3%
900

Enugu State
Human = 500m D animal = 0, Tractor =150, Total = 650

Human = -S—(E %100 = 76.9%'

6

Draught Animal is not applicable to this state

Tractor = ~1—5—Q x100=23.1%
| 650 -
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Zone C, Osun State

Human =500m D animal =0, Tractor =150, Total =650

500
Human =—x 100 =76.9%
650
Draught Animal is not applicable to this state

Tractor = —1-5—9 x100=23.1%
650

Ogun State
Human =300m D animal =0, Tractor =200, Total =500

Human =:sﬂ x100 = 76.9%'
500 .

Draught Animal is not applicable to this state

Human =300m D animal =0, Tractor = 200, Total =500

Human = 00 %100 =060%
500
Draught animal is not applicable to this state

Tractor = @9 x 100 =40%
500

Zone D, Kwara

Human =800m D anima} =200, Tractor =350, Total =1350

x100=159.2%

Human = e
1350

Draught Animal = 120% x100=14.8%

350 %100 =26%
50 '

Tractor =




~%,

Nassarawa State
Human =500m D animal =400, Tractor =100, Tota_l =1000

Human = é(lq x 100 =50%
- 100

Draught Animal = -i(-& x 100 =40%
1000 -

Zone E, Sokoto State

[Human =800m D animal = 500, Tractor =200, Total =1500

Human = SN x100=53.3%
1500 ,

D. Animal =20 x 100 =33.4%
1500

Tractor = 2(:)% x100=13.3%

Katsina State

Human = 500m D animal =400, Tractor =100, Total =1000

Human = 150% x 100 =50%

D. Animal = —-5—0-(1- x 100 =40%
1000 ’

Tractor = 000 x100=10% ‘

Zone F, Adamawa State

Human =500m D animal =400, Tractor =100, Total =1000

Human = 5%% x 100 =50%

x100=30%

Draught Animal = L
1000




20% %100 = 20%

‘Tractor =

Yobe State
Human =300m D animal = 500, Tractor =100, Total =900

[Tuman = }—O—Q x 100 =33.4%
900
Draught Animal = 2 x 100 =55.5%
900

Tractor = _1__0_9 x100=11.1%
900

Table 4.2: Presentation of Result on Farm Power Zo_nes and States

Farm Power Zone and State Contribution of each Power Sources as a

Percentage of Total Power (From Questionnaire)

Human D. Animal Tractors

A. River State ' 72.7% N/A 27.3%

Bayelsa State . 66.6% N/A 33.4%
B. Imo State 77.7% N/A 22.3%

Enugu State 76.9% N/A 23.1%
C. Osun State 76.9% N/A 23.1%

Ogun State ‘ 60% ~ NA 40%
D. Kwara State 59.2% 14.8% 26%

Nassarawa State ' 50% 40% 10%
E. Sokoto State 53.3% 334% 13.3%

Katsina State 50% 40% - 10% -
F. Adamawa State 50% 30% - 20%

Yobe State : 33.4% 55.5% 11.1%




PERCENTAGE COMPONENT BAR CHART OF THE CONTRIBUTION OF

DIFFERENT SOURCE OF POWER

400.00% e - .. . e - -~ e (o a1 e a1t e o A e —

300.00%

250.00% | -
OHuman
B{D. Animal
OTractors

200.00%

150.00%

100.00%

4.3.  Conversion of Power int;) Kilowatt E;]uivalent |

Assumption has to be made in conversion of human and animal pchr into kw
~ equivalent (Clarke and Bishop 2002).

MF Tractor (75 H.P) would spend 4 hours for clearing and tilting of 1 hectare ‘
of land. Human and animal power are very difficult to quantify in terms of the rate of
power expanded. Assumption can be made in quantifying thém through series of

intermediate process and subsequently convert them into kW equivalent.

Assumptions (Ref 3.3)
(a) 1 horse power is equivalent to 1 big healthy animal
(b)  Three (3) strong healthy men are also equivalent to 1 horse power
(©) 75 hp. MF tractor can clear and till 1 ha of land for 4 hours at the rate of

N4,320/hectare.




4.3.1  Animal Power

From the above, if 1 hp. is equivalent to 1 big healthy animal (donkey, horse,
bull and camcl).

75 hp. MF Tractor e 75 x 175 Animals that can be used for clearing and tilting
I ha in 4 hours. But 4 animals would spend 2 days to complete the operation (from
questionnaire).

Total cost of power (Hiring) = N600 per Animal per day

=600 x 4 =N2,400/day
IFor 2 days = 4,800
| h.p. =0.74569kW (Claud, 1986)
Then the Power used for this operation = 7511p x 0.745699
=55.9kW

4.3.2  Human power |
1f 1 hp. is equivalent to 3 strong healthy men .
Therelore 75 hp. MF Tractor = 75 x 3 = 225 men clearing the tilling 1 ha in 4 hours.
But 12 people would spend 2 days to co"mplet'e’ t:h.e.opéréfibn at an average'workin'g
time of 2.4 hrs per day
Total cost of power (hiring) labour + feeding = (N400 + N100) per person x total
number of labourers = N500 x 12 = N6,000. |
I h.p. =0.74569kW (Claud, 19806).

The equivalent of human power used for this operation = 75hp x 0.745699 x 3 =

165.0kW




Table 4.3: Estimation of Human and Tractor Power (From Questionnaire)

S/No  State - Human Power (X) Tractor Power (Y)
1 Rivers State ‘ ‘; 400 150 .
2 Bayelsa State 200 100

3 Imo State 700 200

4 Enugu State ' 500 ' 150
5. Osun Stale s 150

O Ogun State ; 300 200

7 Kwara State 800 . 350

8 Nassarawa State 500 100

9 Sokoto State ‘ 800 200

10 Katstina Swte g = ‘ 500 | . 100

11 | Ada.nm'wa‘St;ité{"' 500 200

12 Yobe Slate.- ' 300 . IQO

4.4  Discussion

Human power is the most significant power source in South South, South East
and South West. It accounts for an estimated 72.7%, 77.7% and 76.9% respec‘:tivel‘y.
In this arca, a relatively high proportion of land is under cultivation, but crop intensity
is low and incidence of tse-tse {ly makes this area unsuitable for many types of
draught animals. Problem of adequate feeding and well trained vetenary doctor affect
the availabili;y of animal in these zones. The major factors that affect the use of
tractors in this zone are the availability, 6bsolesce, age of the tractor,. fuel

contamination and scarcity. .
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There are two zones in this country:.’ where draught animal are significant
source of power for farm operation. North West and North East, they account for an
estimated 40% and 55.5% resp_.ecti‘vely. Draught animal (mostly camel; d'onkey ancf-
bull) arc used mainly for primmjy li]lagp‘ with limited use in secondary operg:{‘.iibn such
as planting and weeding. 'l:llcy arc algo' important in mountainous area ;v.h:lere lh;c
terrain is not suitable for the use ’o'f tractor.‘T§e tse fly effect, training of ‘the ‘animal,
appropriate implement, socizizl-cusﬁbms and .culltural barrier inﬁibit the use of a'nim‘a'l :'
for draught power. Human power are relief in northern zone with support of animal
power. The use of tractor is affected by its availabilityl, topography of land, fuel
con‘tamina'tion and fuel scarcity. Tractor are not significant power sourcé in many
parts of Nigeria. This is th;e cheapest source of power, but is not always feadily
available. Problem of fuel scarcity and ciontamination, spare parts, maintenahce and
repair, soil condition affect the use of tractor in Nigeria. These three important
sourées of power (human, dfz;ught animal and tractor power) are related to each other
in many ways. For instance, in Northern area where the problem of fuellsca.rcity and
contamination by series of dilution is common, this fuel scarcity will cause increase in
the price of hiring tractor, and this will also induce the pﬁcc of other source' of power
to increase. It was discover:ed that 75 H.P i.e. Massey Ferguson (ME) tractor would
spend four hours in clearing and tilling on hectgre of land at the rate of N4,320,
irrespective of any vegetation that human and animaIA can handle. Whefeas four
animal would spend complete two days to finish the opration at the rate of: N4,800.

For human power, twelve healthy strong men would spend exactly two days to

complete the operation at the rate of N6000. tractor is the cheapest source of power,
but they are not readily available like other source of power (human and animal

power). Tractor as sources of power for mechanize farming remains an indispensable
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tool for large scale food production. It’s effe::tiveness for increased food production
and reduced labour requirement, has made farming operation more‘ attractive and
hence more lucrative. | ‘

Owing to the complex and variable nature -of the soil, there are two terms
commonly associated with general power evaluation i.c. Tractive power cfficicney
and co-efficient of traction.

Tractive power efficiency is the ration of draW bar horsé power to the hérse
power input into the final driving axles. It is a measure of efficiency with which the
traction device transforms the torque of the axle into linear draw lzar pull. The
coefficient of traction is the ration of the traction on draw bar pull to the dynamic load
on the traction device. Those factors that are affecting the coefficient of traction tend
to increase the rate of power required, such as.type of traction device, soil typé, soil

state, soil moisture content, dimension of traction device and soil pressure

distribution.
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CHAPTE;{ FIVE
5.0. CONCLUSION AND RECOMMENDATION
5.1.  Conclusion

Human power is predominant source of power for land cultivation with
modest contribution from draught animal and iraclor in Nigeria.

Availability and socio-economic I‘aqtor‘s are the main factors that caused the
difference in farm power source of each zone. In areas donﬁnated by human power, -
their cconomy is based on typical agricult,ural scctor. Area using draught animal arc
not very different from those using human pbwer, and animal is more évailable in
these areas than others. | |

Areas dominated by tractor power have substantially different factors.
Agriculture is no longer. the dominant sector, it embloys less than half of the work
force in some arcas. The absolute number of people working in agriculture has started .
to decrease, this is often considered to be one of the mor;a significant turning point in
process of economic development. The drive to change the composition of farm
power inputs will come from either change in the demand for farm power or from
supply or both.

Any increase is total agricultural out put, either from area expansion, an
increase .in cropping intensity or aﬁ incréase in yigld requires additional bower.

Harvesting handling and pr‘oceésing also require additional demand on power.

5.2. Recommendation
Farmers can either increase their power input through the use of improved.
tools and equipment. Alternatively, they can adopt different practices or changing

cropping patterns that can lead to reduced power requirement, for example in
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:
conservation agriculture, the use of dir.eci seeding and elimination of c6nyentionél
tillage means less time and d;udgery for land preparation.

Broadcasting rice overcomes the labour intensive acti\;ity of: transplantin:g
seedling. The use of cover crops, rgsidue m‘én'z;gement or herbicid\;:s‘céin _(;vércome ‘
labour associated with weeding,

Mechanized farming can oniy be encouraged by availability and improved
productivity of farm power inputs., it §vill as well, aé reduce the druﬂgery of farm
work. |

There should bej‘a solution to all fhose .f"actors that are affebting young péople,
animals and tractor workiné on the farm, fc.>r instance, young peoplg for fan‘ﬁ'vwork are
always influenced by other claims on their time, sucﬁ as house hold task, schooling
and opportunities for off farm work. Tl;e prdductivity of draught animals-is' affected
by their health and nutrition, the training qf the animal, operator skill and availz;bility e
of appropriate implemehts. Productivity and sustainabie use of motorized_inputs is
dependent on operator’s skill and regources approprfatc equipment and assess 10 an
infrastructure  capable of providing timely and costly effective repairs and
maintenance services.

Other sources of power, apart from the most commonly used, i.e. wind power,

water power, solar power, and electric power should be developed and made available

to supplement the existing power used.
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 SECTION A
I List various sources of power commonly used for farm operation in your arca?
...... D S X N e
!
2 Which of these sources of power, listed above is predominantly used in your arca?
\'\\*“\Q\\e\\m&s‘ ...................................................................
3 What are the reasons for your choice?

..............................................................................

...... O A S N R S -

4. From you past experience, will you say that a particular source of power perform a specilic

operation better than the other? Yes (W No ()

. Give reasons for you answer
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6. What are the types of human source of power commonly used in your arca? (Sex, Size. Age)”
RN L O RN SRV RO N ST BT SN 8
/ What are the types of dm'ughl animal source ol power commonly used in vour arca?
s T '
8. What are the types of tractor cotmmonly used in your arca?

....................... (.‘




9. From available data, what is the estimation of the total number of people used as source of
power for farm operation in your arca?

..........................

..........................................................................................

10. What is the estimation of the total number of animal drought used as a source of power for farm

operation?
Q\\
............................... T RIS
oo !
PN S WP & .. S PO PRI e

ki What is the estimation of the total number of tractor used as a source of power for farm
operalion in your area?

..........................................................................................

SECTION B

i IFrot experience, it one hectare of land is to be prepared for seed planting (clearing and tillage)
(1) How many hours or days will it take a specific number of people to prepare the land:

(i) What are the cost of their feeding and the cost of the power used:

(i) What are the factors that can affect the performance of these people working on the farm?

AaSaa o N e \“\Q&%\SAQ\QDACNA

................................................... ’--.-........,

(iv)  What arc the side effects that can challenge the use of human labour in [eature?

...............................................

(v)  Using human as a source of power, does it have anything to do with improvement of crop and
increase in yield? Yes () No ()
-
(vi)  Give reason for the answey
T O S T S SN TN o0 nan heew -
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...........................................................
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3 I the sarhe one hectare of land s to be prepared for seed planting (cleaning and tillage)

(i) How many hours or days will it take a specific type of animals to prepare the land?

..... N e - S SN L —

.........................................................................................

..........................................................................................

(i) What are the cost of t};eir feeding and cost of the power used?

(i) What are the factors that can affedt (he performance of those animals working on the field?
(iv)  What are the side effects that can challenge the use of the drought animal in future?

..........................................................................................

(v)  Using drought animal power, does it have anything to do with improvement of crop and increase
incrop yield? Yes () No( )
(vi)  Give reason for the above answer

..........................................................................................

3. For the same hectare of land. under the same environmental condition is to be prepared for seed
planting (Clearing & tillage).

(i) How may hours of the day will it take a specific type of tractor to prepare the land?

1.\0\&!‘ P,

..........................................................................................

(i) What are the cost of power used and fuel consumptjon?

............................................................................................

(iti)  What are the factors that can affect the performance of the tractor working on the farm?

........................................................................................................

(iv)  What are the side effects that can challenge the use of tractor in future?
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(v)

(vi)

2

0.

Using tractor as a source of power, does it have anything to do with improvement of crops and

increase in crop yield? Yes () No (o

Give reason for the above answer ' -
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SECTION C .

Which of these sources of power will you consider as the best source, human power, animal
i o A C

..................................................................................................................

..........................................................................................

Justify your choice of consideration, in term of their effect on soil, their availability, their
convenience and cost? '

What are the contribution of each sources of power mentioned in number ! to over all Nigerian

Agricultural Production?
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......................................................................................

How will you assess the contribution of each source of power to overall Nigeria agricultural

production?

..................................................................................................................

..........................................................................................

How will you assess the contribution of each source ol power to overall Nigeria agricultural

production?
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What is your general remark? ‘ .
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SECTION A

I List various sources pf power commonly used for farm operation in your arca?

P e N RGO L POMIBR

&
2. Which of these sources of power, listed above is predominantly used in your arca”
R TR R AN B R e el LN R et b

3 What are the reasons for your choice?

..... IHECALSE . OF Hacd 88, Al MRS SIENE®T. L o038
4. IFrom you past expericnce, will you say that a particular source of power perform a specific
‘operation better than the other? Yes () No ()
5. Give reasons [or you answer
..... B e T R L T T P

..........................................................................................

=

What are the types of human source of power comnmonly used in your arca? (Sex, Size, Age)?
..... SRITSAR S 0 TIRRBAIRE & «. oot s R A S B A e RS RS R
g5 What are the types of drovght animal source of power commonly used in your arca?
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10.

1.

(ii)

(iif)

(1v)

)

(vi)

From available data, what is the estimation of the total number of people used as

source of power for farm operation in your area?

.......................................................................................................

What is the estimation of the total number of animal drought uscd as a source of
power for farm operation?

......................................................................................................

What is the estimation of the total number of tractor used as a source of power for

farm operation in your area?

........ N O L BSS TR 00ttt
SECTION B

From experience, if one hectare of land is to be prepared for seed planting (clearing

and tillage)

How many hours or days will it take a specific number of people to prepare the land:

CNPRRRA T ARE L SIS LR

What are the cost of their feeding and the cost of the power used:

......................................................................................................

......................................................................................................

What are the factors that can affect the performance of these people working on the
farm?

T T A 2 o FU ORI

........

Using human as a source of power, does it have anything to do with improvement of
crop and increase in yield? Yes( ) No(v)

Give reason for the answer

....................................................................................................
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(i)

(i)

(iii) .

(iv)

v)

(vi)

(i)

(ii)

(iif)

(iv)

If the same one hectare of land is to be prepared for seed planting (cleaning and
tillage)
How many hours or days will it take a specific type of animals to prepare the land?

R R R |

What are the cost of their feeding and cost of the power used?
VRS NEREINRS. 9RO L SWNASYY

What are the factors that can affect the performance of those animals working on the
fieid?

......................................................................................................

.......................................................................................................

.........................................................................

.....................................................................................................

Using drought animal power, does it have anything to do with improvement of crop

ind increase in croi) yield? Yes (v) No( )

=2}

Give reason for the above answer

CRROIAAY . Punss, $S . 50D, SONRES . OFT TARNURE Tof.  cawn
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For the same hectare of land, under the same environmental condition is to be
prepared for seed planting (Clearing & tillage).

How may hours of the day will it take a specific type of tractor to prepare the land?
A N NPRR O AT IO RS

What are the cost of power used and fuel consumption? )
SEumh 3 RevAER, W 000, B R \M\PH ...............................
What are the factors that can affect the performance of the tractor working on the

farm?

................................................................................................

......................................................................................................

What are the side effects that can challenge the use of tractor in future?
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(vi)

......................................................................................................

......................................................................................................

Using tractor as a source of power, does it have anything to do with improvement of
crops and increase in crop yield? Yes (v) No( )

Give reason for the above answer
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SECTION C

Which of these sources of power will you consider as the best source, human power,

- animal nower and tractor power?

................ TRIESTOR . PAMBR e e s i
Justify your choice of consideration, in term of their effect on soil, their availability,

their convenience and cost?

IHegennt: AN, PRADRERIN, ARER REDUCE Doy KB Mra e\
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What are the contribution of each sources of power mentioned in number ! to over all

Nigerian Agricultural Production? ;

.......................................................................................................

How will you assess the contribution of each source of power to overall Nigeria

agricultural production?

......................................................................................................

How will you assess the contribution of each source of power to overall Nigeria

agricultural production?

What is your general remark?
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PROJECT TITLE: EVALUATION  OF POWER  REQUIREMENT FOR  BASIC
AGRICULTURAL FARM OPERATIONS

NAME OF BSTABLISHMENT: G- CLULIUR AL BEY. PRDJE cl ADAMA Ltfﬂ

...................................................................

Namizosttion: ALY H%MCFPVMPBMEKUFFNF&\

SECTION A

l. List varigus sources pl power commonly used for farm operatign in your arca?

Practor, Hunan. . and. Anmal  Poer.
....................... et et ik Ry AR ilebeall *
2 Which of these sources of power, listed above is predominantly used in your arca?
HBumamn. Ponar. am.d.. A e, f DN e,
3 What are the reasons for your choice?

.........
.

4. FFrom you past expericnce, will you say that a particular source of power perform a specific
operation better than the other? Yes @) No ()

8 Give reasons for you answer

........................................................................................................

........................................................................................

..........................................................................................

.....................................................................................




10.

Lk

(i)

(i)

(iif)

(iv)

)

(vi)

From available data, what is the estimation of the total number of people used as
source of power for farm operation in your area?
IAithen the Yange. OF 50O

...................................................................................................

What is the estimation of the total number of animal drought used as a source of
power for farm operation?

............................ 300

............................................................................................... PR

What is the estimation of the total number of tractor used as a source of power for

farm operation in your area?

.......................................................................................................

.....................................................................................................

SECTION B
From experience, if one hectare of land is to be prepared for seed planting (clearing
and tillage)
How many hours or days will it take a specific number of people to prepare the land:
For. 15, People, It Wik Togle them One day

......................................................................................

...................................................................................................

....................................................................................................

‘What are the factors that can affect the performance of these people working on the
farm?
anspmdation Polalerm, Veqetotion Cover.

.................................................................................

......................................................................................................

......................................................................................................

Using human as a source of power, does it have anything to do with improvement of
crop and increase in yield? Yes () No (V)
Give reason for the answer

................................................ R R I R
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(M)
(i)

(i)

(iv)

®

()

(i)
(i)

(ii)

(iv)

If the same one hectare of land is to be prepared for seed planting (cleaning and

tillage)

How many hours or days will it take a specific type of animals to prepare the land?

......................................................................................................

......................................................................................................

......................................................................................................

......................................................................................................

field?

......................................................................................................

.......................................................................................................

.....................................................................................................

......................................................................................................

Using drought ammal power, does it have anything to do with improvement of crop
aid incicase in crop yield? Yes( ) No( )

Give reason for the above answer

......................................................................................................

......................................................................................................

For the same hectare of land, under the same environmental .condition is to be
prepared for seed planting (Clearing & tillage).
How may hours of the day will it take a specific type of tractor to prepare the land?

...... 4to5b&wrs

......................................................................................................
......................................................................................................

..........................................................................................

What are the side effects that can challenge the use of tractor in future?
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v)

(vi)

o

.....................................................................................................

Using tractor as a source of power, does it have anything to do with improvement of
crops and increase in crop yield? Yes (VS No( )

Give reason for the above answer . .

Move.. land. are cultivaded withm Short 4ime.
and Planding. S, 2pRcrent not peasant:

SECTION C

Which of these scurces of power will you consider as the best source, human power,
—animal power and tractor power? ‘

bradlow  POWRN
Justify your choice of consideration, in term of their effect on soil, their availability,
thejr convenience and cost?

N\awmwm Fillege.. Con.be dome., .‘.43.55 Todor.

hxaclor.. s move. convenient Than Ofher (ture S
What are the contribution of each sources of power mentioned in number ! to over all
Nigerian Agricultural Production?

They,_cure. tha. Mador Source. OF Power Commbniy

wsed \vy. Nigerieen  Aopealbure.
How will you assess the contribution of each soutce of power to overall Nigeria

agricultural production? N

The Canuas&sﬂ‘@\’f‘?wvgk‘zm@“\““@““
e diffrent RBer SturaeS 1o the oveall Nioewran
‘i\c}m el tuvrad PSR 97

How will you assess the contribution of each source of power to overall Nigeria

agricultural production?

What is your general remark?

...................................................................................................
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‘C.
NANE OF ESTABLISHMENT: MW Q. % 'VUNSM UTZPY\SM
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SECTION A

l. isl various sgurces y( power cominonly used for farm operation in your arca?
V\'Mh ..... IRIBN . riiuian s or iy nsrnsssssnsmampmensussn S84 5mn b9t o F bR
W’MW\“n ....... e $T‘Y"\° ............. VR ik

2 Which of these sources of power, IISlLd above is pudmmnantly used in your arca’

...........................................................................................

. What are the reasons for your choice?
fmm ....... ackicad Gund RedenSian Seviend Over thon
O

d. From you past experience, will you say that a particular source of powcer perform a specific
operation better than the other? Yes () No (VT

5. Jive xcasom for you answer

hepers dora O Inderest vF USeS and avaclabsle

0. What are lh'c\((pca of ham.m <ouxu, of powu ()mmoul) used in your arca?

..........................................................................................

........... rQJOMCWB

..........................................................................................

-------------------------------------------------------------------------------




10.

11.

ks

0

- (i)

(iv)

)

(vi)

From available data, what is the estimation of the total number of people used as

source of power for farm operation in your area? . B .
Worty (Conbal (oo Pu \L,>[Q,Jewo\ &O‘M,!’IA@SD

Wwene, Noxtla (260 pesple) Totzk N (€ €D pespth

What is the estimation of the total number of animal drought used as a source of

power for farm operation?

...............................................................................................

What is the estimation of the total pumber of tractor used as a source of power for
farm operation in your area?
Uadora, Cordhred 209 fradve, Kisora Nodly 5o drocbos

.......................................................................................

SECTION B
From experience, if one hectare of land is to be prepared for seed planting (clearing
and tillage)

How many hours or days will it take a specific number of people to prepare the land:

Fox. clogning (2. men. 0. 908 8y
B'V’ .

What are the cost of their feeding and the cost of the power used: .

Fﬁ?/ﬂ{;\ ........ =ﬁ19—0 ......... AO"T ..........................................
| CMO?PMVt X P;';‘DP@'Q‘“:J .........................

......................................................................................................

..................................................................................................

Using human as a source of power, does it have anything to do with improvement of
crop and increase inyield? Yes () No(y/) _

Give reason for the answer

Homon, pomer. 08 \napRaenk and S0

......................................................................................................
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2. If the same one hectare of land is to be prepared for seed planting (clcaning and
tillage)

() How many hours or days will it take a s;gciﬁc type of animals to prepare the land?

2o WS (e o) o fee. R0y Sang e

~

(if)

(ili)  What are the factors that can affect the performance of those animals working on the

field?

(iv)  What are the side effects that can challenge the use of the drought animal in future?

(v)  Using drought animal power, does it have anything to do with improvement of crop
. and increase in crop yield? Yes () No (\/ ) .

(vi)  Give reason for the above answer

3. For the same hectare of land, under the same environmental .condition is to be
prepared for seed planting (Clearing & tillage).
(1) How may hours of the day will it take a specific type of tractor to prepare the land?

Gl Nl B €

(i) . Whatare the cost of power used and fuel consumption?

...............................................................................................

......................................................................................................

(iii)  What are the factors that can affect the performance of the tractor working on the

farm?

......................................................................................................

(iv)  What are the side effects that can challenge the use of tractor in future?
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(v)  Using tractor as a source of power, does it have anything to do with improvenient of

crops and increase in crop yield? Yes () No (\/7

eid

............................................................................................

AV,
SECTION C
ks Which of these sources of power will you consider as the best source, human power,
animal power and tractor power?
("\
..... CraefOy POmd@oar
2 Justify your choice of consideraﬁon, in term of their effect on soil, their availability,

........................................................................................

3. What are the contribution of each sources of power mentioned in number ! to over all

Nigerian Agricultural Production?

T nereaSet Hhe neoma. o $ht. fearmer and

4. How will you assess the contribution of each source of power to overall Nigeria
d

ricultural production?

They Can ke, assesSed Hamugh fuei s dotho—
oo o tha, Bty

5. How will you assess the contribution of each source of power to overall Nigeria

agricultural production?

TIvadyy S oSt Qﬁau,en Ve, Sowrle Sf Purer

.............................................................................................

......................................................................................

6. What is your general remark?

“lvaedne DS oo, msst £ Lpe AT Somace SE Prirens

Lt merea St qmd. ooy,
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10.

11.

(@)

(i)

(iif)

(iv)

From available data, what is the estimation of the total number of people used as

sourge-Qf power for farm operation in your area? / - @
X

B e — 9”(71) ...... oy SAADLN T .

................................................................................................

What is the estimation of the total number of animal drought used as a source of

power for farpp operation?

- What is the estimation of the total number of tractor used as a source of power for

farm operation in your area?

SECTION B
Irom experience, if one hectare of land is to be prepared for seed planting (clcaring

and tillage)

4)0 iR 'ffﬁﬁffﬁfifif[){fﬁfﬁjffffff" N oo .

What are the cost of their feeding and the cost of the power used: '

sifig human as d source of power, does it have anything to do with improvement of

crop and increase in yield? Yes () No (\/)
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If the same one hectare of land is to be prepared for seed planting (cleaning and
tillage)

How many hours or days will it tgke a specific type of animals to prepare the land?

What are the factors that can affect the performance of those animals working on the
field?

...................................

.........................................

What are the side effects that can challenge the use of the drought animal in future?,

Using drought ammal power, does it have anythmg to do with improvement of crop

and increase in crop yield? Yes () No( )

For the same hectare of land, under the same environmental condition is to be
prepared for seed planting (Clearing & tillage). )
oy may hours of the day will it take a specnﬁc type of tractor to prepare tl

What are the side effects that can challenpe the use of tractor in future?
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......................................................................................................

......................................................................................................

(v)  Using tractor as a source of power, does it hav;yhing to do with improvement of
)

crops and increase in crop yield? Yes () No

Give fe sox;f::/tz?i)je aM
W SECTION C

l. Which of these sources of power will you consider as the best source, human power,

(vi)

Ji52

animal er and tractor power?

ow will you assess the contribution of ehch source of power to overall Nigeria

Itural prodygction?
. ’ {- B
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SECTION A
I List various sources pf power commonly used [or farm operation in your arca?
TRACIOR ... pDwIER AND HURQAN. POWER. .
CAND . DRAUGHL. ANraAL -

.............................................................

% Which of these sources of power, listed above is predominantly used in your arca?

TRACTDR. . POMER AdD. AU pOWBR

3. What are the reasons for your choice?
..‘.t’.....Qa.Q\.J.QS._...A:ime....Qne\...me.n%...Q\r.\e\...;.%..moce..Q%@ien&.*&@n.ﬂw
Ofver. . Soucce o P ower,. Cres TORD ‘

4. From you past expericnce, will you say that a particular source of power perform a specific

operation better than the other? Yes &) No ()

5% Give reasons for you answer
Wing..kmeky c00r2 land . Qon.. e Qubtirsted  hoa. Uommg
- Runaan.. 1 E s T — bt

0.

What are the types of human source of power commonly used in your arca? (Sex, Size, Age)?

ke - Wb to 25 \Jears

.........................................................................

..........................................................................................

..........................................................................................

8. What are the types of tractor commonly used in your area?

Fiat,. Sleye. . pord. O

......................................................... L R I I I




i

10.

(1)

(iii)

(1)

(v)

(vi)

Proan asailabic data, what is the estimation ol the total number of people A

power for G operation in your area?

500 peeple. O 00 people.

What is the estimation of the total number of animal drought used as o sowee of poveer for T
1

operation?
What is the estimation of the total number of tractor used as a Source of poweer i faom
aperation in vour area’?

SECTION B
Frog coperienee, if one hectare of Jand is to be prepared for seed planting (clearing and tilage)
How many hours or days will it take a specific number ol people to prepare ihe b

for  leactng,..culbiviation, I Lol toke . RiE Lows for den

..........................................................................................

Using human as a source of power, docs it have anything to do with mprovement of crop and
increase i vield? Yes (v) No ()

Give reason for the answer




..........................................................................................

(v) Using tractor as a source of power, does it have anything to do with improvement of crops and
increase in crop yield? Yes (v) No( ) .
(vi) lee reason for the above 'answer '

--------------------------------------------------

......wedf.\;e .................................................................

;.
‘ SECTION.C S
1. Which of these sources of power wiil you consider as the best source, human power, animal
power and tractor power?
gove
......... NS SRR . i 0w e m s e o b g i i i b i
i Justify your choice of consideration, in term of their effect on soil, their availabiiity, their
convenience and cost? |
OQoLunuM.. "‘C\UQ%Q QQn...‘.oQ Aones. reo.dr 'H a\.tmelo‘n}f std .....
Loonern@nt. ABomparg... vt ofers
3 What are the contribution of each sources of power mentioned in number ! to over all Nigerian
Agricultural Production?
Eeonum g....gropoﬂa....%...f\gnQUL....r ..... L B 3 (A
4. How will you assess the contribution of each source of power to overall Nigeria agricultural
production?
Angooe i direcely.. 00 dndieecty
& How will you assess the contribution of each source of power to overall Nigeria agricultural
production?
6 Whal is your general remark?
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