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THE EXTENSION FIELD TRIP
INTRODUCTION

Field trip is an important component of science teaching. This method
involves taking learners/students out of the classroom or out of the
school environment for on-the-scene learning experiences. It is a
planned visit to specific places outside the regular classroom activities
to obtain first-hand information and directly study real situations. The
method aims at broadening learners’ general experience and knowledge
in various directions. Field trips are usually undertaken either to enable
students see practically what has been taught during the class or to let
them discover things by seeing, touching, smelling or even tasting.

Agricultural science students may be taken on field trip to places like
Root crop Research Institute, Umudike, Micheal Okpara University of
Agriculture Umudike, Institute of International Tropical Agriculture
(I.L.T.A.) Ibadan, Fertilizer Factory, Plantation farms and so on. Field
trip is useful especially when most of the material resources and
equipment needed for a particular lesson are not available in the school
environment. The class teacher or lecturer usually leads students on
field trips. Field trip may last for more than five days depending on the
distance and the objectives of the trip. If properly planned, field trips
afford the students opportunity to become actively engaged in observing,
collecting, classifying, studying relationships and manipulating objects. It
is one of the most enjoyable and exciting experiences for students
studying science.

OBJECTIVES
By the end of this field trip, you should be able to:

o Appreciate and understand the planning and preparation of field
trip.

Be involved and exposed to field trip discussion stage.

Exposed to review field trip session in line with its objectives.
Identify the guidelines for field trip.

Appreciate the advantages and disadvantages of field trip.

PROCEDURE FOR CONDUCT OF FIELD TRIP

a. Field Trip Planning, Preparation and Discussion Stage
i. The teacher/lecturer should decide on the place to be
visited based on its relevance to the topics in the syllabus
and scheme of work.
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The date and day of trip should be planned and fixed at a
period when the school timetable will be least disrupted.
Arrange the visit with the relevant institutions and obtain
permission before the trip is embarked upon.

The institution/school administrator should be consulted
and permission obtained before notifying the students’
parents.

Discuss the purpose of the field trip with the students.
Emphasis specific points to be observed, what to look out
for, what to learn and general conduct required of them
during the trip.

Undertake a preliminary visit to the place so that you can
anticipate problems, hazards and risks that may be
involved in the trip and plan the details of the trip.
Adequate arrangements should be made for
transportation, feeding and accommodation before the
trip.

The Field trip Stage

Very adequate joint transportation arrangement should
be made and the teacher should lead students on the field
trip.

Ensure that the students are not distracted but
concentrate on the objectives of the trip.

Ensure the students are observing and jotting down
important points, which they should be encouraged to
develop into post-field report.

Thoroughness of preparation as well as cooperation of
the students will ensure the success of the trip.

The teacher should always be available to solve
unforeseen problems and emphasize particular aspects of
the visit that are worth being noted by the students. The
teacher should be alert to the safety, comfort and welfare
of all participants throughout the journey or excursion.

Field Trip Review Session

Organize a field trip review session in which evaluation of the
trip in line with its objectives are discussed in the class. The
teacher may request students to submit individual reports on
the trip. The teacher should evaluate the reports and use them
as basis for planning more successful and result-oriented field trips
in the future. Reinforcement should be given to students who
present excellent reports.



Guidelines for Field Trips

The first rule on the field trip is that the teacher should first
make the trip so that all opportunities and dangers are known
before hand.

In planning field trips to either industries or community
resources centres, the agricultural teacher should first tell the
class concerned what to look out for and how to obtain the
information that occasions the visit.

The teacher should carry first-aid kit in case of accident.

Advise the students about materials they will need like
notebooks, pencils, hand lens etc.

Make firm arrangements for transportation.

There should be students’ report on the trip and class discussion
on the activities during the field trip.

Advantages of Field Trip

w

Field trip is the only lesson format that can sharpen the keenness
of observational abilities and nurture the habits of appreciating
the orderliness of natural occurrences or events and
phenomena.

Learners acquire first-hand information and educational
experiences.

It reduces the usual classroom boredom or monotony.

It helps students to learn by doing and the facts acquired last
long in the memory.

Good human relationship is enhanced between the students and

teachers.
Free and unrestricted discussions are encouraged in the trip

during which hidden talents are revealed.

Concrete things or materials, if brought from the trip may be of
immense benefits in subsequent farm practical lessons.

Disadvantages of Field Trip

2.

The method may be very expensive in terms of require time,

financial and material resources.
The risk involved may be very great. For example, the event of

accident or sickness may claim the lives of either students or
teachers. If not well handled, it can mar the reputation of the
teacher.

The method could encourage immoral practices among opposite
gender if appropriate care is not taken.

Field trips may encroach or paralyze other classroom activities if

the trip lasts. The school timetable may be disorganized.
Field trips are difficult to administrate.
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CONCLUSION

The following conclusion should serve as guidelines for agricultural
science teachers:

There is no method of teaching farm practice that can be
considered superior to all others.

2. Students’ readiness for learning varies from day to day and from
one learning task to another.

3. The condition under which practical teaching is done varies from
institution to institution.

4. The teachers even differ and so the students they teach.

5 Therefore, the methods by which the teacher does his work
should be flexible.

PRACTICAL ASSIGNMENT

l. As a student of agricultural science in the Faculty of Agricultural
Sciences, write an individual report on your field trip to I.L.T.A.)
Ibadan and Root Crop research Institute, Umudike which took
place on Monday 8" — Friday 12" May, 2017 and submit to your
farm practice teacher for evaluation.

2. Identify five important points you observed and jotted down
during your field trip which could be developed into post-field trip
report.

3. Discuss five benefits of a field trip.

REFERENCES

Olatunji, S. O. (2005). Effective Teaching and Extension of Agriculture

in the Tropics: 56 — 57.

Stephen |. Ibitoye & N. E. Mundi (2004). Essentials of Agricultural

Extension. (1* ed.) Ankpa: ROWIS Publisher, Nigeria: 91 — 93.
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3.1

MASS MEDIA AS CHANNELS OF
COMMUNICATION

INTRODUCTION

One of the major objectives of agricultural extension is educational
objective which aim at transmitting knowledge, skill acquisition and
change in attitude. Different methods can be employed by extension to
realize its objectives, these are:

i. Individual contact method

ii. Group contact method

iii. The mass media method

The individual contact method includes farm and home visits, office
calls, telephone calls, correspondence.

The group contact method includes method demonstrations, general
meetings, lectures, group discussions, workshops, field trips/farm
works.

The mass media method includes publications, bulletins, circulars,
newspapers, exhibits, posters, agricultural cinema vans, radio,

television.

OBJECTIVES

By the end of this lesson the students should be able to:

. Identify and explain the functions of mass media as extension
method.
J Identify various types of mass media and their classification based

on the channels which messages are conveyed to the end users.

PROCEDURE FOR MASS MEDIA AS CHANNELS OF
COMMUNICATION IN AGRICULTURE

Functions of Mass Media as Extension Method

The functions of mass media are classified by Van Den Ban and Hawkins

(1992) into four:

i. Setting the Agenda of Important Discussion topics: The
media can have an important influence on what we think and talk
about. Even though they cannot decide what we must think.
Farm magazines and rural radio programmes can play an
important role by stimulating farmers to discuss point with the
extension agent.

ii. Transforming knowledge: We learn only part of what we
know about the world through our observations and direct
experiences but we gain about what we know from the media.
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3.2

3.2.1

The media specialize in news, extension agent will sometimes try
to create news in order to win media attention and coverage.
Forming and changing opinion: Mass media may play an
important role in developing opinion particularly when members
of the public do not have a strong view about a particular issue.
Changing Behaviour: Mass media may be used to change the
patterns of behavior. Advertising is very successful in this way.
Cleverly worded advertisements draw consumer’s attention to
certain commodity. Important behavioural changes can take
place when the media show the people how to fulfill their
wishes.

Types of Mass Media used in Communication of Agricultural
Information

The various media are classified based on the nature through which
messages are conveyed, that is, the channels. The media can be
grouped as follows:

(a)

(b)
(c)
(d)

(e)

Printed media: This includes newspapers, journals, magazines,
research papers, newsletters, leaflets, pamphlets, bulletins, hand
bills, fact sheet.

Audio Tapes Media: This includes radio, tape recorder.

Visual Media: Television set, videotext are included.

Projected Visuals: These comprise slide overhead transparent
motion, mobile cinema.

Static or Non-projected Visuals: These are posters, wall
charts, maps, chalkboards and flop charts.

Printed Media

Newspapers and Magazines: Newspapers are printed
publications usually issued everyday while magazines are
publications that are usually for specific target audience. For
example, magazine of the raw materials society of Nigeria.
Magazines are usually weekly or monthly. Agricultural messages
are conveyed as articles in newspapers and page on Tuesdays
captioned “AGROCARE” to discuss on matters relating to
agriculture. These sources are very important as they can be
documented and referred to whenever the need arises.

Journals and Research Papers: Journals are professional
publications for particular vocations and profession. They are
directed at members of a particular professional organization or
society. They are technical in content, they are report of specific
indepth study on a subject matter documented for other users.
For example, Journal of Agricultural Economics, or Journal of
Rural Sociology while research papers are papers, presented to
convey the understanding of research messages and for quicker
adoption.

News Letters: Theses are publications containing news.
Agricultural newsletters contain news about an organization.



They can also be used to spread news of various agricultural
bodies.

iv.  Leaflets, Handbills, Pamphlets: Leaflets are single sheet
publication that carry information. Handbills also inform and
enlighten the public on a particular issue. Pamphlets can vary
from a sheet of paper to a few sheets. They may have sketches
and drawings to illustrate the issue at hand, they do not usually
contain pictures.

V. Bulletins: A bulletin is like a journal, it is very scientific
containing different articles written by different experts within the
professional body or organization. It is a good source of
disseminating agricultural information, for example CTA, EC
Fisheries Cooperation Bulletin.

vi.  Fact Sheet: This is a sheet of paper that contain facts. They are
professional sheet containing facts about a profession, for
example, a fact sheet can be used to tell farmers how to
cultivate soyabeans (including the steps).

3.2.2 Audio tapes Media

3.2.3

3.2.4

Radio is widely used by farmers in developing nations including Nigeria.
This is due to some reasons; chiefly among them is that is easily
affordable by many farmers. According to Nielsen (1999), who argued
that radio communication is cost effective, efficient means of
instantaneous communication. Radio waves take message across a wide
span of areas without the problems of good network of roads, fuel supply
or serviceable transport nor do they demand high levels of literacy in
order to reach farmers in remote areas. The tape recorder is also useful
for transfer of agricultural information.

Visual Aid - Television

Television has the advantage of combining audio and visual display of

information. Television broadcast can be in these forms.

(@@  Open broadcast — This is broadcast to all at home.

(b) Closed circuit — This is transmitting to some set of people, for
example a university community.

(c) Instructional television — These are used for workshop,
conferences, seminars.

Projected Visual

i. Slide, Overhead Transparent Motion: These are used in
large halls. It affords the audience to have full concentration
while the presenter explains some information shown on slides.

ii. Mobile Cinema: Mobile cinema is particularly very useful in
remote areas. It allows the people in such areas to have access
to information which would have eluded them. They are usually
shown in vans.
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3.2.5 Static or Non Projected Media
These media have no sound or motion of elements. They are fastened
against a support. They can easily be replicated and can be made from
easily available materials. They are displaced in public places.

4.0 CONCLUSION

This lesson has attempted to discuss the role of mass media in projecting
agricultural technology and increase production in Nigeria. Mass Media
assuredly are of great significant in projecting technological innovations.
It has been shown that large number of farmers can be made aware of
innovations by mass media but adoption will depend on the initial
message being reinforced through personal contact with opinion
leaders within the social system.
In order to be able to fully meet media objectives, the following
recommendations would serve as a guide to the instructional
facilitators/ teachers:
l. Media agricultural resources centre should be made accessible
to farmers so that such can be used as demonstration centres
and laboratory.

2. The fore-knowledge of target, socio-cultural systems will guide
the choice of media and its credibility as appropriate tools.

3. Low cost media information materials can be invested which will
serve as motivation for farmers.

4. Most of the agricultural programmes in radio and television
should be aired with the local dialect or language.

5. Extension agents should be advised and made to do proper
follow up of the message conveyed through mass media in rural
areas.

5.0 PRACTICAL ASSIGNMENT

l. Identify five types of mass media with specific examples which
are commonly used in your FPY/SIWES research
institute/organization or farm.

2. People in less industrialized counties or rural areas of Nigeria
have less or limited access to mass media for several reasons.
Discuss.

3. Radio is an audio tape media widely used by farmers in

developing nations including Nigeria. This is due to some factors.
Discuss the factors as a student of Agricultural Science.

6.0 REFERENCES

Nielson, J. (1999). Radio Communication is Cheap in Nigeria Tribune 18"
November 1999. African Newspapers of Nigeria PLC Ibadan: 19.

Van Den Ban, A. W. and Hawkins H. S. (1992). Agricultural Extension. Longman
Scientific Technical. New York: 130-131.
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BROADCASTING (RADIO AND TELEVISION)
PREAMBLE

The role of electronic media is not confined to provide information, education
and entertainment. It has to play a greater role to promote citizens right to
information. Further to secure the citizen's civil, political and social rights, it
also has to act as a public watchdog to reveal state abuses. Public
Communication System has been recognized as a public sphere, where
widespread debate and discussion can take place. This will provide people
information necessary to make informed decisions, and facilitate the formation
of public opinion and can thus enable the citizens to shape the conduct of
government by articulating their views. The role of electronic media, both radio
and television is to be conceived in terms of representing adequately different
social interests also. They have to give adequate expression to the full range
of cultural-political values in society, socialization, cultural promotion
and national integration for creating better understanding and appreciation of
others viewpoints and aspirations. Media can help to democratize the
relationship between governments and governed.

Broadcasting is the distribution of audio and/or video content or other
messages to a dispersed audience via any electronic mass communications
medium, but typically one using the electromagnetic spectrum (radio waves),
in a one-to-many model. Radio and Television are primary means by which
information and entertainment are delivered to the public in virtually every
nation around the world. The term broadcasting refers to the airborne
transmission of electromagnetic audio signals (radio) or audiovisual signals
(television) that are readily accessible to a wide population through standard
receivers.

A. RADIO PRODUCTION
1.0 INTRODUCTION

Radio production is the various means of recording and transmitting
the human voice and other sounds for instructional purposes. These
include the varieties of teaching and learning devices, equipment’s that
evoke the sensory modalities of hearing. In this group are; records, audio
cards, radio and telephone instructional programmes, public address
systems, tape recorders, human voices which are directed towards
teaching and learning.

Radio programmes can be live, pre-recorded or a combination of both.
Live production involves the risk of production errors, as there are no
"second chances". It has to be right the first which is the only time.
However, live production is cheaper than recorded production
techniques and sometimes easier and quicker. Recorded productions
allow supervision and control over quality. In this method, first

12
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recording of programmes is done. Local live production employs
station’s own announcers or newscasters locally and plays records and
tapes, which they themselves own. In semi automation production a local
radio station relies on the services of the syndicated programme
producer. Editing and postproduction are done at a later time.

Production can also be done at a temporary remote location. A unique
setting can be achieved by thoughtful selection, planning and full use of
a remote outside location. The basic equipment to produce audio
programme include: The studio desk (mixer console or control board
or control panel), Microphones, Turntable, Compact Discs and
Records, and Audiotapes.

OBJECTIVES
By the end of this lesson students should be able to:

J Explain the various radio production formats

o Study about equipment’s for radio production
Identify the stages of radio programme production
Explain the guidelines for different types of agricultural radio
programmes and;

. Write for radio especially on agricultural oriented issues and
appreciate the merits and demerits.

PROCEDURES FOR RADIO PRODUCTION

Radio productions are planned in three stages.

i. Pre-Production: This is the planning and development stage.
This begins with the generation of a script. Unless a script is
developed it is difficult and there will be confusion on what type
of programme you are producing. The script contains
instructions and guidelines for the production of the programme.

ii. Production: The second stage is production. All the material
for the programme are recorded or organized at this stage.
Selecting and positioning of the microphones, the type of tapes
to be used, and selection of various sources of sound through
the mixer are all part of this stage.

iii. Post Production: This stage generally includes editing. Sounds
recorded during production and dubbing if required, are the
principal focus of post - production. Putting together the
previously recorded sound and selection of sound are important.
The purpose of editing can be summarized as:

a. To arrange recorded material into a more logical
sequence.

13
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b. To remove the uninteresting, repetitive, or technically
acceptable portion.

C. To compress the material in time.
d. For creative effect to produce new juxtaposition of
speech, music, sound and even silence.

Guidelines for Radio Production

i. The first guideline for radio production is that radio production
is highly technical so the instructor should make the sessions
implicit for learners.

ii. The instructor should make sure that all facilities to be used for
learning are in good condition.

iii.  The teacher should ensure that there is sufficient electricity power
supply for light control.

iv. Studio settings should offer personnel and temperature control
for conducive learning and production.

Advantages of Radio Production

i. Programmes produced are easily accessible to target audience.

ii. Radio programmes have greater number of audience.

ii. Some of the equipment’s used in radio production such as
microphone; public address systems are easy to use for
agricultural programmes.

iv. The equipment’s are portable.

V. Good radio programmes are always stimulating.

Vi. The programmes serve as teaching functions

vii.  The programmes have great interactivity.

viii. It has imaginative potential to listener to add to his/her own
visual interpretation.

iX. As a major news source it is widely heard and acceptable. It has

massive, immediate distribution.

Disadvantages of Radio Production
i. Programmes aired may not be of target audience interest.

ii. Religious and cultural factors may impede listening.
iii. There is no room for the listening audience to ask questions on

the subject matter relayed.

iv. Some equipment’s used in production may need specialists in
their operations.

V. It is a friendly, personal medium but not conducive to detailed
information.

CONCLUSION

The following conclusions should serve as guidelines for the facilitators/

teachers;
i. Most of the radio programmes are not agricultural oriented.

14
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ii. The subject matter taught will be based on individual rate of

assimilation.
iii. There should be flexibility in the mode of practical teaching.
iv. A "Theater of Mind" can be created using sound only.
PRACTICAL ASSIGNMENT

As a student of agricultural science in the Faculty of Agricultural
Sciences;

l. Write a detailed note on radio programme production.

2. Discuss the equipment used for radio programme production.
3. What are the various formats of radio programme production?

15



TELEVISION PRODUCTION
1.0 INTRODUCTION

The word television means "to a see at a distance". In TV broadcasting system,
the visual information is recorded and converted in to an electric signal, which
is transmitted to the receiver. At the receiving end, the video signal is
converted back in to the images on the screen of the picture tube (TV set).
Much similar to radio broadcasting, television originally was conceived as
another method of broadcasting entertainment and news programmes but
with pictures. Commercial broadcasting turned out to be the largest field in
the application of television. The ability to reproduce pictures, text material,
graphics, and visual information has become so useful that we can watch a
programme from a foreign country relayed by satellite or play back a video
cassette recorder (VCR), or a video game can be connected to the TV receiver.
Presently, some TV stations in the country has gone digital thereby adding value
to viewers through subscriptions.

New interface technologies have been developed and transfer of image from
TV to film or vice versa are easily carried out. A growing trend is that
programmes are shot in film and the editing is done in videotape. Computer
animation, another technological advancement, is extensively used by both film
and television. A combination of all the three has started producing seamless
effect of elaborate and sophisticated pictures which can be in agriculture.

2.0 OBJECTIVES
By the end of this lesson, students should be able to:

Study about the Pre-Production Stage of television production.
Study about the Production Stage of television production.
Study about the Postproduction Stage of television production.
Conversant with some Video Formats and;

Abreast with some Terminologies used in Television Production.

3.0 PROCEDURES FOR RADIO PRODUCTION

Television productions are planned in three stages.

i. Pre-Production Stage (Script Writing): The concept is also
called the idea, premise, or synopsis. Write a script describing
the basic idea of the programme story. Present a thumbnail sketch
of the story to provide the producer or the director with a quick
means of evaluating the overall scope of the programme story.
Draw the scene outline in numerical order of all the scenes
without dialogues or elaborate descriptions. Make a treatment
which is a prose description of the story, describing the action in
detail and provide the kind of visual imagery.
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Production Stage (Producer):

a. The producer assumes responsibility for the entire
television production. Depending on the type of
production and facility involved, these responsibilities are
combined with those of the director, the writer, or both.

b. The Director: The director coordinates the efforts of the
technical crewmembers and the performance of the
television talent. The director executes the production
designed by the producer and conceptualized by the
writer.

C. The Writer: Basically, the writer conceptualizes and
formulates the essential television elements into proper
script to accomplish specific objectives.

Post Production Stage: Edit in the early days of the movie
image at first it will be done by turning the camera off after one
shot, then repositioning and turning it back on for the next shot.
Real editing will begin when they turned the camera off and on
several times in one reel. Process the film, and then cut the
shots apart and glued material back together in a shorter form
or different order. Finally video editing or compact disc
commences.

Guidelines for Television Production

I The first guideline is that television production requires
multimedia facilities to function.

. The instructor should ensure that all facilities to be used
for learning are in good condition.

iii.  Steady power supply is needed to air edited programmes.

Iv.  Provide a precise and accurate measurement of different
colours of light for viewers.
V. Sound is also an essential element and should be given

much thought and care because sound waves travel in
well-defined cycles

Advantages of Television Production

Vi.

Vii.

Television programmes produced are appealing to the
audience due to the colour.

It is a friendly, personal medium.

It does not respect territorial limits.

It is the best medium for demonstrating any agricultural
technology to farmers.

It helps in increasing viewers’ retention ability and creative
production.

It has immediate distribution which can be massive.

As an entertainment medium, it is very accepted
psychologically.
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Disadvantages of Television Production

Multimedia facilities used in production are too costly
Religious and cultural factors may impede viewing.

There is no room for the viewing audience to ask questions
on the subject matter conveyed.

iv. Most equipment’s used in production may need specialists in
their operations.

V. The time allotted for some agricultural programmes may not
be convenient for the farmers.

Vi. It requires power to view programmes.

vii.  Requires a fully developed TV network.

viii.  Television receivers are expensive.

CONCLUSION

The following conclusions should serve as guidelines for the
facilitators/teachers;

Most of the television programmes are not agricultural oriented.
Students vary in understanding the subject matter taught.

Teaching should be made simple for the students.

iv. Adjustments should be accommodated whenever there is need.

PRACTICAL ASSIGNMENT

l. Briefly discuss the process of television programme editing.

2. Applying what you have studied, write a script using the basic
idea of any agricultural crop.

3. Write a brief note on the postproduction stage TV programme

production.
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SCRIPT WRITING
1.0 INTRODUCTION

A script is 2 manuscript or typescript to be acted in case of drama or to be
broadcast. A script writer therefore is someone who writes scripts for films
or broadcast programmes. Understanding the process involved in developing a
script for performance is important for learners who wish to pursue a career
in writing or to develop their writing through higher qualifications. It is also a
useful tool to accomplish to aid the creative process of devising original
dramatic work. It is also a useful tool to accomplish to aid the creative
process of devising original dramatic work. Script writing allows learners to
experience some of the pre-production creative processes that take place in
the performing arts industries. A good script should be well developed and
attractive, formatting consistent, have adequate response and active
participation of listener’s required.

2.0 OBJECTIVES

By the end of this lesson you should be able to;

. Identify styles and forms of writing for performance

. Research and explore different writing forms and topics used in
radio, film and television stages.

o Present ideas in a written format appropriate to performance
medium that can be interpreted by others

o Appreciate and explain the effectiveness of script writing, their

advantages and advantages.

3.0 PROCEDURES FOR SCRIPT WRITING
The following are the procedures for script writing:

i. Make explicit the agenda for the lesson- the expected learning
outcome. Relationship between the lesson and the real life
situation outside the classroom.

ii. Break the concept/skill into small steps that can lead to its
mastery. Note the steps that may form stumbling blocks and
threat them positively.

iii. Provide a variety of activities both teacher/presenter-lead and
learner-lead that are motivating, meaningful and as close to real
life as possible.

iv. Use stimuli (words, pictures, images, activities) which relate to
students background, but yet intellectually challenging.
V. Use notes, diagrams, captions as aids.
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Vi. Use pictures and other visual stimuli actively for exploration as
well as information.

vii.  All lesson/learning activities should emphasize constructive
participation and should arouse the interest of the students.
vii.  Suggest follow-up activities for application and consolidation of

what has been learnt.

Guidelines for Script Writing
i. Divide programme elements into those that are under your
control and those that are not.

ii. Write narration involving the audience.
iii. Provide narration that sounds natural and conversational.

iv. Avoid long lists, unnecessary statistics, complex terms and
jargons and hackneyed expressions.
V. Make narration clear, precise, and easy to understand.

Advantages of Script Writing

i. It is a useful tool to accomplish to aid the creative process of
devising original dramatic work.

ii. Script writing allows learners to experience some of the pre-
production creative processes that take place in the performing
arts.

iii.  Helps learners develop scripts for performance, starting from initial
concepts and rough drafts, through a process of editing, revising
and refining to produce completed scripts.

iv. Help students explore different kinds of scripts used in radio,
film and television and stage.
V. Helps learners cover a wide range of writing forms and styles,

giving an overview of the sector so that they have a clear idea of
how their work fits in with that of the professional world of script
writing.

Disadvantages of Script Writing

i. Topics or stories written may not be of interest to listeners due
to cultural or religious factors.

ii. There may be scripts written that will be a threat to the security
of the nation.

ii. Styles in writing scripts may affect a future script writer because
of inconsistency.

iv. Scripts written today might not be useful in future if not
properly documented.

V. Some scripts are highly classified, making them inaccessible for
users.
CONCLUSION
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5.0

6.0

The following conclusions should serve as guidelines for the
facilitators/teachers;

The teacher should emphasize that ambiguous words should be
avoided completely.

The teacher should note that proficiency in writing among the
students varies from one another.

The teacher should properly vet scripts before final
presentation.

iv. A good teacher seeks as many ways as possible to present
information and ideas to students.
PRACTICAL ASSIGNMENT

As a student of agricultural science:

Prepare a detailed script writing using the stated guidelines of
the mandate of any Agricultural Research Institute in Nigeria,

2. Briefly explain the merits and demerits of script writing

3. With the practical skills gained, edit your fellow student written
draft script before presentation.

REFERENCES

Davis, R. (2008). Writing Dialogue for Scripts: Effective Dialogue for Film, TV, Radio
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2.0

WEB SITE DEVELOPMENT
INTRODUCTION

Web development comes in two flavors - front-end development and
back-end development and is broadly refers to the tasks associated
with developing websites for hosting via intranet or internet. The web
development process includes web design, web content development,
client-side/server-side scripting and network security configuration,
among other tasks. Web designis a process of conceptualizing,
planning, and building a collection of electronic files that determine the
layout, colors, text styles, structure, graphics, images, and use of
interactive features that deliver pages to your site visitors. It
encompasses many different skills and disciplines in the production and
maintenance of websites.

The different areas of web design include web graphic design; interface
design; authoring, including standardized code and proprietary
software; user experience design; and search engine optimization.
Often many individuals will work in teams covering different aspects of
the design process, although some designers will cover them all. The
term web design is normally used to describe the design process
relating to the front-end (client side) design of a website including writing
mark up. Web design partially overlaps web engineering in the broader
scope of web development. Web designers are expected to have an
awareness of usability and if their role involves creating markup then
they are also expected to be up to date with web
accessibility guidelines.

It requires an effective, sustained marketing strategy beyond presenting
a collection of products, services, images, videos or other files.
The website design should be focused on specific goals, along with
measurable objectives to attain them. Marketing goals will differ
depending on the nature of your business.

OBJECTIVES
By the end of this lesson, you should be able to:

i. Explain how to gather Information.
i. Appreciate and describe how to Plan: (Sitemap and Wireframe

Creation).

iii. Prepare and design page layouts, review and approve cycle.

iv. Gather and assemble content writing.

V. Describe how code data and information.

Vi. Test, review and launch web site.

vii.  Maintain, opinion monitoring and regular updating of information
and;
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3.0

viii.  Identify and explain guidelines for merits and demerits of web
design development.

PROCEDURES FOR WEB SITE DEVELOPMENT

The following are the procedures for Web Site Development;

i. Design Process and Evaluation
a. Set and State Goals.
b Determining the purpose of a web application.
C. Prioritizing different design goals.
d Use an Iterative Design Approach.

ii. Evaluate Websites Before and After Making Change
Understand and Meet Users’ Expectations.

Establish User Requirements.

Analyzing the target user groups and their goals.
Use Parallel Design.

Consider Many User Interface Issues.

Focus on Performance before Preference.

Set Usability Goals.
Select the Right Number of Participants.

Be Easily Found on the Web.

~ T a0 op

iii.  Optimizing the User Experience
a. Display Information in a Directly Usable Format.
b. Units of measurement and currency.

iv.  Accessibility

a. Do Not Use Color Alone to Convey Information.

b. Design Forms for Users Using Assistive technology.
V. Hardware and Software

a. Design for Common Browsers.

b. Account for Browser Differences.

C. Design for Popular Operating Systems.

d. Design for User’s Typical Connection Speed.

o®

Design for Commonly Used Screen Resolutions.

Guidelines for Web Design Development

I. The first step in designing a successful web site is to gather
information. Many things need to be taken into consideration when
you design the look and feel of your site, first ask a lot of questions
to help you understand your business and your needs in a web site.
a. The first role is for the teacher to know the purpose

of the site to be designed. Also to provide
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Vi.

Vii.

information, promote service and hoe to sell the

product.

b. What to accomplish by building this web site, either to
make money or share information.

C. The specific groups of people that will help you reach

your goals. Consider their age, sex or interests — this will
help you determine the best design style for your site.

d. The type of information target audience is looking for on
your site, a particular product or service.

Use the information gathered from step one and put together a
plan for your web site. Here you develop a site map — a list of all
main topic areas of the site, as well as sub-topics (if applicable). This
gives you a guide as to what content will be on the site, and is
essential to developing a consistent, easy to understand navigational
system. This is also the point where you decide what technologies
should be implemented — interactive forms, CMS (content
management system) such as Word Press, etc.
Draw from the information gathered, to determine the look and feel
of the site. Target audience is one of the key factors taken into
consideration here. A site aimed at farmers, for example, will look
much different than one meant for a financial institution. You should
also incorporate elements such as the agricultural components to
help strengthen the identity of the profession.

Once you've designed a prototype, you are given access to the
Client Studio, which is a secure area of your web site. The Client
Studio allows you to view your project throughout the design and
development stages. In this phase, communication is crucial to
ensure that the final web site will match your needs and taste.

This is where the web site itself is created. You take all of the
individual graphic elements from the prototype and use them to
create the functional web site. You should also take your content
and distribute it throughout the site, in the appropriate areas. This
entire time, you will continue to be able to view your site in the
Client Studio, and suggest any additional changes or corrections you
would like to have done.

At this point, we attend to the final details and test your web site.
You should test things such as the complete functionality of forms
or other scripts, we test for last minute compatibility issues
(viewing differences between different web browsers), ensuring that
the site is optimized to be viewed properly in the most recent
browser versions.

Once the final approval is received, it is time to deliver the site. You
should upload the files to your server — in most cases, this also
involves installing and configuring Word Press, along with a core set
of essential plugins to help enhance the site. Here quickly test again
to make sure that all files have been uploaded correctly, and that
the site continues to be fully functional. This marks the official launch
of your site, as it is now viewable to the public.
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5.0

viii.  The development of your web site is not necessarily over, though.

One way to bring repeat visitors to your site is to offer new
content or products on a regular basis. Update the information on

your web site.

Advantages of Web Design Development

i. Static Websites are not very expensive and it takes less time to
develop them.

ii. Hosting a static website is also cheap.

Disadvantages of Web Design Development

i. Webmasters need to have knowledge of HTML/CSS/Photoshop and
among others to keep their websites updated or they need to hire
a website design agency for maintenance of their website.

ii. Static websites are not interactive - website visitors cannot
search within your website or interact with website owners.

CONCLUSION

The following conclusions should serve as guidelines for the

facilitators/teachers:

i. The teacher should consider computer proficiency of the
students before embarking on the practical training.

ii. The condition where the practical training is to be executed
influences rate of assimilation of the students.

iii. The teacher should consider the simplest method of teaching to
be adopted for effective learning.

PRACTICAL ASSIGNMENT

As a student of Agricultural Science in the Faculty of Agricultural
Sciences in National Open University of Nigeria:
l. Enumerate the procedures for designing a web site.

2. Design a web site that showcases the various departments in
your faculty.
3. Design a web site for an oncoming agricultural science exhibition

scheduled to hold in the Faculty by end of this semester.
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NATIONAL OPEN UNIVERSITY OF NIGERIA
FACULTY OF AGRICULTURAL SCIENCES
DEPARTMENT OF CROP SCIENCE.
FARM PRACTICAL GUIDE: CROP PRODUCTION TECHNIQUE 1 ( CRP 401)
INTRODUCTION

As an agric student you should by now have coverest related courses in crop prodution.
You will however agree with me that most of youpesience by in the last 2-3 year ago were
either class room base or resticted to class rasiivitées.

You need to appreciate the fact that agriculturganeral and specifically crop production is
not exclusively a book reading business. Efforthis study will increase your knowldge by
engaging you in alot of farm activities to transfoyour knowldge from virtual to real

activities.

You are requested to get attached to an environmlegite active farming activities are going

on and be active in participating in all the a¢ies for the period of on practical year

OBJECTIVE

At the end of the practical year, you are expetbeldave upgraded your knowldge of crop production
cultural practices beyong ordinary definations. @ibbjectives of this study encompasses affording y
to physically enterpise with crop species and viase You will also have the opportunity of being
competent in taking decision on where, to grow, mtegrow, what to grow and how to grow crops.
You will be prepared to be competent in managireggfdtm with a sand knowldge of crop production

cultural pracices.
PROCEEDURE

Enteprice of importance:

Grain legumes ( Cowpea, Ground nut and soybed®juminous adjective. of, relating to, or
belonging to the Fabaceae (formerly Leguminosaefgnaly of floweringplants having pods (or
legumes) as fruits and root nodules enabling stoEgnitrogen-rich material: includes peas, beans,

clover, gorse, acacia, and carob.
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Cereal crops (Maize, Sorghum and MiletQerealis any grass cultivated for the edible components
of its grain (botanically, a type of frutalled a caryopsis), composed of the endosperm, germ, and
branCereal grains are grown in greater quantities and prowdee food energy worldwide than any

other type of crop and are therefore staple crops.

Root and Tuber Crops ( Yam, Cassava and Potetodgpot andTuber Crops. Root anduber
crops (CropGroups 1 and 2) consist of ragbps, such as beets and carrots, anger crops, such as

potatoes and sweet potatoes, and the leaves afnapd, such as beet tops

Vegetable crops( Pepper, Tomatoes, Onions And Spinaehy plant whose fruit, seeds, roots,
tubers, bulbs, stems, leaves, or flower parts seel as food, as the tomato, bean, beet, potaton,oni
asparagus, spinach, or cauliflower. 2. the edilai¢ pf such a plant, as the tuber of the potatany.

member of theegetablekingdom

Site selection
Now let us look at the points to consider in sékestion for farming purpose.
1. Climatic factors

By this, we are referring to rainfall, humidity, md pressure and direction, temperature etc. These
factors must be favourable to the farming entegpysu choose be it crops or animals. Different sype
of crops do well under a certain range of climataditions, likewise certain animals. It is, theref,
relevant to consider the factors that will prompber farming enterprise and avoid those that vatl.
Rainfall characteristics, Photo period, Temperatagimes)

2. Socio-economic factors

These factors include infrastructure, populatiattlements, market, labour and others. Infrastrectu
includes access roads, electricity, water, telecomaoation, health facilities, police station etder
presence of these makes it suitable to site a kefike a poultry farm. However, proximity to theban
settlement may make it unsuitable. Another exangpleecurity and health considerations which will
require the presence of health facilities and jggticesence, respectively. You may need a markse clo
to your farm and available labour. Careful thougimd research must be carried to assess the
suitability of a farm site in the presence or alsenf all or a combination of the socio-economic
factors.

3. Edaphic factors

These are related to soil conditions like structéesility, texture, porosity, consistency etc.€Ble soil
factors determine the suitable farming enterprigat ferops or animals. Lands with clayey soils may
be suited for fish farming, with all other factdesvourable. Some lands a prone to flooding and/or

28



erosion. These lands, depending on your resouraegsbm managed to set up a profitable farm eg. fish
farming. However, with a crop farm like vegetabéesl tree crops in mind, avoid such areas as it will
not favour the crops.

4. Environmental factors

Your farming operations should not have a rniegatmpact on the environment. Some farming
activities, when exposed to human or animals, @haymful. This is usually the case when farms are
site close to the urban area. On the other hamdriiironment may also have a negative impact an yo
farm, reducing productivity. Some farms are foraedmove or change operation and the urban
developments catch up. It is therefore very impurta consider this factor in the selection of your
site for farming.

5. Government policies

Various government make policies that help theradimeve growth in agriculture. Take advantage of
it and set up your farmin a location likely to kbé&nfrom the implementation of the policy. For exale,

the government may decide to cut taxes for farmsa iparticular area or zone of the country.

Also, the government may increase the allocatiosutfsidised fertilizer and other agro- inputs for

certain areas of the countries. You may build anfar such areas to take advantage of it. You must
consider Government policies in your site selectasrfarming purpose.

6. Biotic factors

This is relating to the presence or absence of dmanmful or beneficial organisms. In site selection
for farming purposes, you may consider the nafooglulation of certain organisms like bees and other
pollinators. and less pest and disease-causingisiga. Where the farming venture involves tree
crops, farmlands in forest areas are preferred. d¥ew places with a long history of pests and
diseases may be avoided. Also, you should be ddrefthoosing a site with certain dominant weeds
which are difficult to control.

7. Economic factors

If you want your agricultural business to thriveen this factor is the most important to considter.
includes the cost, benefits and terms of leaseaquisition. You need to carry out a feasibilitydyof
the site to make sure that it will yield enoughures to sustain your farm. This will give you aradand
better understanding, at the time of site selectilom site that will give you the highest returtaking
into consideration all the other factors.

In summary

The site may determine the suitable farming enitsgpand vice versa. Before you reach a decision on
the site for your farm or the right enterprise your site, use all available expertise

Land clearing and preparation techniques

Removal or clearing the existing herbaceous anddwaeegetation (grass, shrub, bush or trees). This
can be either done with or without root extraction;
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- Disposal of vegetative debris by windrowing, cpiolg and mixing with soil or burning;

- Soail cultivation either on strips or entire arégasonjunction, where necessary, with soil andewat
conservation techniques.

Mechanized removal of woody vegetation by fellingprations. Felling single trees by bulldozer blade

1. Definition and description

This operation uses crawler bulldozers equippetl wint-end sharp angle or straight blades to cut
and fell single trees at or near ground level.

2. Objectives

- To eliminate or minimize the competition for nants, moisture and light between the existing
woody vegetation and the new plantation.

- To quickly achieve medium-scale land clearing.
3. Locations and conditions for use

- For medium-scale clearing operations in uplanadvor brush country with sparse standing trees.
The bulldozer blade can be
used for various purposes, and can be immediaiahed to a new task after felling the trees.

- Where manual felling is expensive and the necgsrachinery is available.
- Where the topography and soil conditions areabletfor a mechanized operation.

Clearing of bushy vegetation by mechanized choppers

1. Definition and description

This operation entails the extensive felling ofdtrior thicket growth using heavy rolling choppers
which consist of a large drum with cutting bladesed by a tractor (Chapman and Allan, 1978).

2. Objectives

- To improve the nutrient balance and physico-cleafrproperties of the soil by chopping the woody
vegetation into small pieces and mixing the deiniis the soil.

- To destroy the competing vegetation and fac#itabt penetration.

- To increase the organic content and infiltratb@pacity of top soil, and facilitate the penetnatad
rain-water into the deep rooting zone by subsoiliPgnmez, 1984). In many cases, the chopping
operation leaves a mulch of chopped vegetatiorhergtound surface which protects the soil from the
beating action of rain drops and splash erosion.

3. Locations and conditions for use

- On sites where a dense growth of shrubs is tmeirdmt competing vegetation and needs to be
cleared.
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- On dry and poor sites with shallow sandy soilgmeta bushy, vegetation dominates.

- Where bushy vegetation, such as maquis in thatbtesinean region, or chaparral in north America,
covers large areas.

- Where manual labour is expensive.

Burning - This is done during dry, sunny days. Bougn despite various raised concerns, is a
conveneient, fast, and inexpensive practice thagimal farmers are used to in land clearing. itsgally
commenced starting from low elevation at a timethed day when there is wind. As the burning
progresses, the farmer is always alert to contaénfite to prevent damage to standing crops and to
prevent the fire creeping outside of the intendes & be burned.

d. Spraying herbicide- A day after burning, the area may be plantedaim.cHowever, if the same
area had thick growth of cogon and has not bedivatdd before, the farmer applies herbicide tohier
reduce root mass and ensuing growth of weeds. Awetvo are commonly allowed to pass until the
grass weeds have regrown and then herbicide igeghra

Adopting the above into an approximately one-hectaortion of our farm, land preparation was
completed in two weeks. The activities includednkkt slashing, raking, burning, and herbicide
spraying. Labor requirement was as follows: slaghB man-days (MD), raking- 2 MD, burning- 1
MD, and herbicide spray- 1 MD for a total of 12 MD.

Crop selection

Proper Crop Selection is a Factor in Successfup Garming

In addition to the purpose of farming, the majatdas to be considered in crop selection include th
following:

Prevailing farm conditions. know your farm first then select the right crop.Thetic factor refers to
living organisms including ruminant animals, insaod other pests, disease pathogens and weeds, as
well as organisms having beneficial effedtse Icivet cat population for the productiar civet
coffeeand the abundance of pollinators. Where thisreprevalence of a disease in a locality,
susceptible crops may be excluded or a resistargtyanay be selected.The topographic features of
the land like elevation, slope, and terrain as wasllthe physical and chemical properties of the soi
such as texture, color, organic matter contentap# fertility levels will determine the crops trae
naturally suited. Also, the various climatiactiors, such as prevailing climate type, tewatoee,
rainfall, relative humidity, incidence of light, @rfrequency of typhoons will limit the choice obps.

A stable supply of water within the farm will allomide possibilities in crop selection.
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In addition, the accessibility of the farm to amdm the market will influence the choice of cropsr
example, cassava and oil palm should be prefergdmyn in farms with good roads and as close as
possible to the market because the harvest is laurlklymust be transported immediately due to rapid

rate of degradation.

2. Crop or varietal adaptability. The crop(s) and the variety (ies) to be grown shde selected
based on their adaptability to the prevailing ctinds in the farm. A useful guide is to identifetbrops
growing in the farm and in the neighborhood. Aremtew of the neighboring farmers will also provide
valuable information as to the probability of sussseor failure, of growing certain preferred crops.
Furthermore, it is an advantage to have accessst® dof different crops under the various plant

classification based on natural adaptation or habit

3. Marketability and profitability. For those who want to engage in cash crop farmingibthe
least, ensure financial sustainability, crop sébectmust consider marketability and profitability
general, this means that the crop to be selected beuhigh yielding. The product, be it the freiéed,
modified root or stem, flower or foliage or any fanust have an accessible, stable and robust marke
With efficient labor and use of inputs, the harvesl realize profit to finance the suceeding farm
activities or generate substantial return on inwesit. However, market and price are dictated by
many factors such as the number of competitorgplgtgnd demand, development of new products,

promotional campaign, and agribusiness cycle.

4. Resistance to pests and diseasé&egardless of the purpose of farming, it is imparta be able to
select a crop and variety with wide resistancearipdrtant pests and diseases. The use of susceptible

varieties may result to high cost of productionveoyst, total crop failure.

5. Available technology.The technology for the growing of the crop mustéhbeen well established
or easy to learn and apply. Likewise, certain craps preferred because technical assistance is

available locally.

6. Farming system.Crop selection is affected by the system of farméngployed, that is, whether
purely crop farming or integrated with livestockiraals. Likewise, the particular crop species to be
grown will depend on the crop production practisesh as monoculture, multiple cropping, hedge

row-strip cropping, and planting patterns.
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If there is a plan to integrate crop productionhwitee-range livestock, or where entry of astray
animals is unhampered, it would be wise to ingtakk guards or fences. However, additional cost can
be eliminated or minimized by selecting crops the¢ less susceptible to nibbling. Some crops,
likesoursop (or guyabano) and sugar apple (or htisg anti-herbivory properties. In intercroppiitg,

is desirable that the component crops have compiEmeor mutualistic relation.

7. Security. In the absence of security personnel or where ftiseme fence that will exclude intruders,

crop

Before selecting crops for the upcoming seasorigwevecords for last season. Did you have any
persistent disease issues in a particular crop?Bédcrop do exceptionally well or very poorly? Did
some varieties of lettuce bolt a lot earlier th#recs, leaving you without enough volume? By assgss
where you've been, it's easier to plan for whera y@nt to go.

Soil basics

The first step is to test your so#ldentify which crops you plan to grow, and the dab will give
recommendations based on your soil and crepds, advised Katie Campbell-Nelson of the
University of Massachusetts Extension and Ktadge School of Agriculture—Each crop has
specific fertility needd

Matching crops to the existing limitations of yaails is a smart step. Soil texture, compactiotipna
exchange capacity and organic matter content ateajfiew of the variables that can impact the crop.
Planting crops that are well-suited to your soiarettteristics gives you a better chance of success.
Growers can have an impact on soil characterigtrcaigh cultivation practices, by adding amendments
using certain planting methods, or employing teghaes to alter factors such as soil temperature,
moisture retention or compaction. However, workimigh a soil that already meets most of a given
crop‘s needs increases the chances of success.

Mineral nutrition issues can be difficult to remeatyd can have a major impact on certain crefps
example, boron is toxic to beans, but preventsototheart in brassicas. So if a soil is high in lgro
grow brassicak,Campbell-Nelson said.

Local adaptability
Different varieties of the same species can hafferdnt nutrient requirements. Select varietieg tha

are suited to your soil‘s fertility levels.

—What should be growing in your area? It may not be wloait expect, and it certainly won‘t be what
your customergxpect] Ames said. Common cultivars are not always the diesice. Those that have
been bred for local production may not be widelgwn, but will be most adaptable to the environmienta

stresses present in any given locale.

Disease resistance
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Diseases arise due to the right combination ofqegegh, host and environmental conditions. Choosing
crops and varieties that are resistant to knoweadis issues, along with having a good crop rotation
plan to break disease cycles, can help to minie@borne pathogens-Seecting crops with disease
resistance is really importghiCampbell-Nelson emphasized. Properly identifyirgedses will not only
help with disease control for the current crop, dsb with ongoing crop planning. Services sucthas

University of Massachusetts diagnostic lab carsagsowers with this step.

Likewise, some species of plants are more tolesénertain insect activity than others. Plantingpsr
or varieties that have insect resistance is imporifaa pest issue is already known to exist. Rtant
different varieties in succession can be possidmg the most insect-resistant varieties whenspres
is the highest and switching to a variety with &eftavor or storage characteristics once the press

abates.
Environmental factors

Daylight hours are another concern. Onions, fomgxta, are influenced by day length and must be
selected so that the plant's needs match the agtoaling conditions. Proper timing of seeding is
important, as bulbs need an increase in day lengttevelop. Similarly, the timing of seed sowing fo

overwintering carrots is important. If they aresdwn by November 1 in New England, you'll end up

with woody carrots instead of sweet ones, Campielson said.

Crops that need significant light and warm tempeest for growth and optimal flavor, such as
melons, require special attention. Where the grgwdeason is short, choosing a melon variety that
matures a week or so earlier than other varieaesncake a difference in the crop‘s success. Chgosin

crops with planting and sowing needs that makeesmsyour farm is important.

If a field is prone to wind damage, select wincetaht crops, or find a compatible field crop toveer
as a windbreak. If your region experiences regkavy rains in late spring, choosing a crop that is
seeded after the rainy period can minimize heada¢hsummer drought is an issue, a crop whoserwate
needs are at their maximum during this time is gdm require more irrigation and other inputs than
crops with minimal water needs. The water needanyfindividual crop vary depending on growth

stage. Planning for this can minimize stress fdahlloe plant and the grower.

Companion planting

Planting crops that are mutually beneficial is arotmethod that can increase quality and yieldevhil
decreasing negative effects of insects and dise¥giite beets and beans are compatible and do well
together, beets and pole beans suppress one deaafmrth and shouldn‘'t be planted in proximity to
each other. Planting chives within, near or alatgsiarrots can improve the flavor of the carrot$ an
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increase their growth. Planting crops that canesasva trap, diverting insects or wildlife from the
cash crop, is another consideration.

Markets

Planting a crop to meet a market demand can mearnal conditions through cultivation practices,
adding infrastructure such as irrigation or a hanyste, or utilizing chemical inputs to control irgen
pest or disease concerns. Meeting the demandseaméitket might mean choosing particular traits,
germination times or maturity dates. Desired traiisy be different for wholesale distribution, farm
markets, restaurants or other outlets. While agbibt withstand packing and shipping is a must when
selling to distributors, flavor and taste is gotogwin out for farm-to-table chefs, and easy-toviat,
tasty varieties might be the best choice for piolkyown locations. Pick-your-own turnips may not be
a hit with customers, but a wholesale market megintt.

For winter markets in colder areas, planting cribias are less susceptible to freeze damage cancexte
the season. Kale, beets, Brussels sprouts, pamngpritabagas are able to withstand freezing and c
still be harvested after cold weather arrives, mgithem good selections for season extension.

A nursery is a place where plants are propagated ahgrown to usable size.

They include retail nurseries which sell to the gyah public, wholesale nurseries which sell only to
businesses such as other nurseries and to comhgawieners, and private nurseries which supply
the needs of institutions or private estates. Sat@é and wholesale nurseries sell by mail.

Nurseries may supply plants for gardens, for agitice, for forestry and for conservation biologwpnse

of them specialize in one phase of the procesg@agation, growing out, or retail sale; or in one

type of plant: e.g., groundcovers, shade plaot rock garden plants. Some produce buicks
whether seedlings or grafted, of particular vaggefor purposes such as fruit trees for orchardsmber
trees for forestry. Some produce stock seasomathyly in springtime for export to colder regionseneh
propagation could not have been started so early regions where seasonal pests prevent prafitabl
growing early in the season.

nurseries can grow plants in open fields, on caoetdields , in tunnels or greenhouses. In opdddije
nurseries grow ornamental trees, shrubs and hevbageerennials, especially the plants meant for the
wholesale trade or for amenity plantings. On a @ioetrfield nurseries grow small trees, shrubs and
herbaceous plants, usually destined for satesgarden centers. Nurseries also grow plant
in greenhouses, a building of glass or in plastimels, designed to protect young plants from harsh
weather (especially frost.While allowing accesdlight and ventilation, modern greenhouses allow
automated control of temperature, ventilation aigtttland semi-automated watering and feeding.
Some also have fold-back roofs to allow "harderoffyy-of plants without the need for manual
transfer to outdoor beds.

Plants may be propagated by seeds, but often Hkesgaltivars are propagated asexually. The most
common method is by cuttings. These can be taken $hoot tips or parts of stems with

a node (softwood cuttings) or from older stemsdteod cuttings). Herbaceous perennials are also
often propagated by root cuttings or division. plamts on a rootstock grafting or budding is used.
Older techniques like layering are sometimes usedrbps which are difficult to propagate.
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Crop establishment

Sowing Methods The method of sowing a crop depemda number of factors including the crop to

be sown, the condition of the soil and the systépraduction used. The methods for sowing seed fall
into two categories: surface sowing, and drillihg seed into the soil. Surface sowing involves the
broadcasting of seed on the surface of the saikrbynd machine or from the air. Sowing by this meith

is generally inferior to placement of the seechimgoil, largely because the conditions are lesdwtive

to good germination and establishment, with segdliat greater risk of desiccation. Theft of seads b

ants and birds is also a problem. Aerial sowingyéer, is a common method of establishing rice f@ry

sativa). The seed is pre-germinated before beiogpdd into water.

This method has the particular effect of advandeggrowth of the crop by up to ten days and tloeeef

is advantageous in situations where sowing is @elay in areas with a shorter growing season ssich a
the Murray Valley in southern New South Wales. Hegre crop damage by bloodworms and ducks is
increased (Woodlands et al., 1984). The most commethod of sowing is by drilling the seed into the
soil at a prescribed depth. The winter cerealsraaioly small grain crops are usually sown by a combin
a grain drill with a fertiliser box attached, theyeresulting in the seed being placed in the stjd@ent

to a band of fertiliser. From the seedbox the gee$es through a metering device, commonly a fluted
wheel or a double run, into droppers which extemd prescribed depth in the soil behind furrow
openers. The fertiliser follows a similar procedadéhough the metering system is different, usually
being a_star* feed. The furrow openers vary, there beimglsi disc, double disc and tine types.
Traditional tine drills have poor plant residue tamg capabilities and blockages occur unless the

residues have been fragmented, are dry and arealh amounts (Kamel, 1975; Brown et al., 1986).

This is important for stubble retention farmingcessitating a change in tine geometry to greater
trash clearance both within the tine row and betwewss of tines. Tines are also less useful undavi
wearing conditions such as sandy soils. Problemse avhere disc openers are used under conditions
where soll is likely to adhere to the discs (Karél75).

Many combines have a small seeds box attachmefigrabgy in conjunction with a band seeder through
which pasture seed or small seeded crops suchnatacare sown by mixing them with the fertiliser,

providing consideration is given to likely fertdisgermination damage. Combines sow the cropsas ro

approximately 18 cm apart although this can beedain multiples by blocking the appropriate seed
openings. The metering systems in conventional aogsbare not particularly precise and considerable
variation in sowing rate and fertiliser rate bothihin and between rows is frequent. In many crops,
however, this is relatively unimportant, but in tbase of concentrated fertiliser, small differences

represent considerable variation in actual nutrsempiply.
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Cultural practices

Cultural practices that are carried out during crop production:

Thinning.
Thinning is a term used in agricultural sciences to meamdh®val of som@lants, or parts

of plants, to make room for the growth of others..

In agriculture and gardening, thinning is thelestive removal of flowers, fruits, shoots,
and seedlings or young plants to allow adequateesfma the remaining organs/plants to grow
efficiently. In large-scale farming, techniquéke precision seeding and transplanting can
eliminate the need for thinning by starting plastsheir optimum spacing. On a smaller scale,
such as a home vegetable garden, thinning can éx as a way to make maximum use of
space for certain crops. For example, beets, samgoten onions and othetan be planted
densely, and then thinned to make room for contdrgrewth of the plants left in the soil, and
also as a harvest of baby vegetables (beet grbabg,carrots, baby onions). Also thinning is

used in post harvesting

e Staking.
In horticulture, staking refers to inserting a gtdleside a plant in order to provide it with suppor

while it grows. Tomato plants are perhaps the nooshmonly staked plant in household
gardens, but there are others that benefit frorpatStaking requires very little in the way of
materials. A wooden stake and a mallet or hammeeaBy all that's needed. Some growers
also use metal stakes or bamboo stakes,n@amly growers tend to use whatever is lying
around the house in a pinch. For example, old brbandles, leftover PVC pipe from another

project, and so on.

Throughout your gardening experience, especiallgrwgrowing tomatoes it is important to
stake them as they extend in length. Staking pesviech plant the ability to grow without
bending to the point where it breaks the plant staghs growth. It can also can also be used
prevent the fruit from beginning to rot as it s the ground as the stalk grows overtime .
Having the plant grow upward after it is stakeadwal the plant to get the necessary sunlight it
needs to continue growth. It can be used as a mi¢th&eep the aisles of each row of plants

clear and decent. And overall it allows the growtlthe fruit to continue successfully.
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Training.

Defination:

Training can therefore be defined_as operation done to a plant by which it is made to
develop an frame work or structure land this i®aging on pergola with or without pruning

of plant pears and training is usually done whenpant / shrubs vines are young.

It is necessary to pay sufficient attention foirtirag of plants during the first few years of
planting. During this period, the pre planned frantek as decided by the grower should be

allowed to develop. The main points to be keptiewwwhile training the fruit these are:
Objects of Training:

1. To admit adequate sun light and air to the cesftthe tree and to expose maximum leaf

area to the sun.

2. To limit the growth and spread of the tree s tlarious cultural operation such as spaying

and harvesting are performed at minimum cost.
3. To build the frame work and arrangement of sdafbranches.

4. To build the structure of the tree is such hisigi which the tres are less exposed for

sunscald and wind damage.

Before attachment to train of any tree, one shdeftde the height of the head or crown.

Depending upon the height of the crown from grolewvel, the plants can be grouped in two:

a) High Head:

In this case, the main branches are encouraged aheumeter or higher up from the ground
level. In case of these plants, cultural operatieitis animal or mechanically drawn implements
can be carried out easily. In the tropical climatee high headed trees are unsuitable as

they are prone to sunscalted and wind damage.
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b) Low Head:

Main branches forming the foundation frame worklef tree are encouraged on the trunk at a
height of 1 meter from the ground level. The lovadhed trees are now becoming common all
over the world as they come into bearing compagitiearlier, are able to resist stormy

winds more effectively and spraying and harveséxggense are reduced.
How to Train the Plats:

The formation of the main frame work of the treenisst important part of training. Usually
two to four main branches are encouraged at althestame height. These should be allowed
be rise from different direction, at some distafioen one another as to from a balanced head.
These branches are called scaffold branches. Tmefrwork is greatly strengthen if the
branches are spaced at 15 cm apart vertically@mtin tarn. If two or more branches of equal
size are allowed to arise from one place, they feobmd crotch ehicjh is after prone to spilt
stem except a few like pomegranate custard apgeefc. which are better trained to two

of three stems.

Pruning
Selective removal of parts of a plant suchb@schesbuds orrootsis typically known

aspruning

Pruning is a horticultural andilvicultural practice involving the selective removal of certain

parts of a plant, such &sanchesbuds orroots Reasons to prune plants include deadwood

removal, shaping (by controlling or redirecting \gth), improving or sustaining health,
reducing risk from falling branches, prepanmmgseryspecimens fotransplanting and
bothharvestingand increasing the yield or quality of flowers dndts.

The practice entaitargetedremoval ofdiseased damaged, dead, non-productive,

structurally unsound, or otherwise unwantsdudrom crop andandscape plantdn general,

the smaller the branch that is cut, the easies fbr awoody planto compartmentalizéhe

wound and thus limit the potential fpathogenntrusion and decay. It is therefore preferable
to make any necessary formative structural prunuig to young plants, rather than removing

large, poorly placed branches from mature plants.
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Specialized pruning practices may be appliedceéotain plants, such as roses, fruit trees,
and grapevines. It is important when pruning tlet tree's limbs are kept intact, as this is

what helps the tree stay uprifiDifferent pruning techniques may be deployed
herbaceous plants than those used on perennialywgadts. Hedges, by design, are usually
(but not exclusively) maintained by hedge trimmiragher than by pruning

Shading.
This involves the provision of artifical canopy forops. The main objective of the practice is to

reduce the scorching effect of the sun on youngldertrop. The practice will also facilitate the
comtrol of temperature, excessive evaporation arapteanspiration and as well regulate the light

intensity for croms that a photosensitive. The ficacalso affortd eed control.

The practice can be achieved by affording a camdpxisting plant with big leaves jast as we have i
in cocoa plantation where banana or plantain is lused to ptovide shade for young cocoa plants. It
is also possible to errect artifical canopy ushmj¢hes from palm trees and bamboo poles. Othemgpt

include the use of synthetic material and plastib fibre or metal poles.

Mulching.

Mulching is the process of covering the topsoilhmilant material such as leaves, grass,
twigs, crop residues, straw etc. A mulch cover anka the activity of soil organisms such as
earthworms. They help to create a soil structurth wienty of smaller and larger pores
through which rainwater can easily infiltrate inte soil, thus reducing surface runoff. As the
mulch material decomposes, it increases the confesttganic matter in the soil. Soil organic
matter helps to create a good soil with stable &rgtnucture. Thus the soil particles will not
be easily carried away by water. Therefore, mulglpfays a crucial role in preventing soil
erosion.

Description

In some places, materials such as plastic sheedgenr stones are used for covering the soil.
However, in organic agriculture the terrmulching’ refers only to the use of organic,
degradable plant materials.

Why to use mulch?

- Protecting the soil from wind and water erosieail particles cannot be washed or blown
away.

- Improving the infiltration of rain and irrigatiowater by maintaining a good soil structure:
no crust is formed, the pores are kept open

- Keeping the soil moist by reducing evaporatiol&nis need less irrigation or can use the
available rain more efficiently in dry areas ors@as
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- Feeding and protecting soil organisms: organidcclmaterial is an excellent food for soil
organisms and provides suitable conditions forrtgeawth

- Suppressing weed growth: with a sufficient mukyer, weeds will find it difficult to grow
through it

- Preventing the soil from heating up too much:chyirovides shade to the soil and the retained
moisture keeps it cool

- Providing nutrients to the crops: while decompgsiorganic mulch material continuously
releases its nutrients, thus fertilizing the soil

- Increasing the content of soil organic mattert pathe mulch material will be trans-formed
to humus

What is the use of mulching?
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Sketch on the effects of mulching

Selection of mulch materials
The kind of material used for mulching will greathfluence its effect. Material which easily
decomposes will protect the soil only for a rathleort time but will provide nutrients to the

crops while decomposing. Hardy materials will depose more slowly and therefore cover

the soil for a longer time. If the decompositiontieé mulch material should be accelerated,
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organic manures such as animal dung may be spretmpamf the mulch, thus increasing the

nitrogencontent

Filling- in /supplying
This is the replanting of seeds and seedlingsgdlace dead crops or gemination failures
Earthing-up

Movement of soil to re-enforse the base of thesropto cover up the exposed root or tubers.
Weeding., pest control, desease control and festikpplication will be discussed in detail later
Fertiliser applicationa) Broadcasting.

b) Placement.

a) Starter solutions.b) Foliar application.

c) Application through irrigation water (Fertigatio
d) Injection into soil.

e) Aerial application

METHODS OF FERTILIZER APPLICATION

The different methods of fertilizer application aefollows:

1. Application of solid fertlizers

h

Broadcasting Placernent Band Pellet
Flacement Application
Basal Flough sale
Application placement Hill placernent
Top Dressing
Hoegglacemat Fow placement
Localized Flacetmnent

a) Broadcasting

1. It refers to spreading fertilizers uniformly@ver the field.

2. Suitable for crops with dense stand, the plaoiis permeate the whole volume of the soil,
large doses of fertilizers are applied and ins@uyifiosphatic fertilizers such as rock
phosphate are used.

Broadcasting of fertilizers is of two types.
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i) Broadcasting at sowing or planting (Basal appliation)

The main objectives of broadcasting the fertilizgrsowing time are to uniformly distribute the
fertilizer over the entire field and to mix it witoil.

ii) Top dressing

It is the broadcasting of fertilizers particularigrogenous fertilizers in closely sown crops Igedy
and wheat, with the objective of supplying nitrogemeadily available form to growing plants.

Disadvantages of broadcasting

The main disadvantages of application of fertiszérough broadcasting are:

i) Nutrients cannot be fully utilized by plant reas they move laterally over long distances.
i) The weed growth is stimulated all over thediel

iii) Nutrients are fixed in the soil as they comecontact with a large mass of soll.

b) Placement

1. It refers to the placement of fertilizers @il &t a specific place with or without referenoe t
the position of the seed.

2. Placement of fertilizers is normally recommethavhen the quantity of fertilizers to apply is
small, development of the root system is poor, lsaile a low level of fertility and to apply
phosphatic and potassic fertilizer.

The most common methods of placement are as fallows

i) Plough sole placement

1. Inthis method, fertilizer is placed at thétbm of the plough furrow in a continuous band
during the process of ploughing.

2. Everyband is covered as the next furrowrised.

3. This method is suitable for areas where smibimes quite dry upto few cm below the soil
surface and soils having a heavy clay pan justiie plough sole layer.

ii) Deep placement
It is the placement of ammoniacal nitrogenouslieetis in the reduction zone of soil particulanty i

paddy fields, where ammoniacal nitrogen remaindaba to the crop. This method ensures better
distribution of fertilizer in the root zone soildprevents loss of nutrients by run-off.

iii) Localized placement

It refers to the application of fertilizers intoetBoil close to the seed or plant in order to sup
nutrients in adequate amounts to the roots of grgwiants. The common methods to place fertilizers
close to the seed or plant are as follows:

a) Drilling
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In this method, the fertilizer is applied at thmdi of sowing by means of a seed-cum-fertilized.dril
This places fertilizer and the seed in the samebaiat different depths. Although this method has
been found suitable for the application of phosighattd potassic fertilizers in cereal crops, but
sometimes germination of seeds and young plantsgeiagamaged due to higher concentration of
soluble salts.

b) Side dressing

It refers to the spread of fertilizer in betweea tbws and around the plants. The common methods of
side-dressing are

1. Placement of nitrogenous fertilizers by hantiétween the rows of crops like maize,
sugarcane, cotton etc., to apply additional dosegrmgen to the growing crops and
2. Placement of fertilizers around the trees ilengo, apple, grapes, papaya etc.

¢) Band placement

If refers to the placement of fertilizer in bands.
Band placement is of two types.

i) Hill placement

It is practiced for the application of fertilizarsorchards. In this method, fertilizers are plackx$e to
the plant in bands on one or both sides of thetpldre length and depth of the band varies with the
nature of the crop.

ii) Row placement

When the crops like sugarcane, potato, maize, lseeta, are sown close together in rows, the
fertilizer is applied in continuous bands on ondath sides of the row, which is known as row
placement.

Following are the common methods of applying ligfeidilizers

a) Starter solutions

It refers to the application of solution of ROsand K0 in the ratio of 1:2:1 and 1:1:2 to young
plants at the time of transplanting, particulady ¥egetables.

Starter solution helps in rapid establishment andkggrowth of seedlings.

The disadvantages of starter solutions are

(i) Extra labour is required, and

(i) the fixation of phosphate is higher.

b) Foliar application

1. It refers to the spraying of fertilizer sotuis containing one or more nutrients on the foliage
of growing plants.

2. Several nutrient elements are readily absoblyddaves when they are dissolved in water and
sprayed on them.
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3. The concentration of the spray solution hasetgontrolled, otherwise serious damage may
result due to scorching of the leaves.

4. Foliar application is effective for the applion of minor nutrients like iron, copper, boron,
zinc and manganese. Sometimes insecticides aredied along with fertilizers.

c) Application through irrigation water (Fertigation)

1. It refers to the application of water solufddilizers through irrigation water.
2. The nutrients are thus carried into the sodalution.
3. Generally nitrogenous fertilizers are apptiewugh irrigation water.

d) Injection into soil

1. Liquid fertilizers for injection into the saihay be of either pressure or non-pressure types.

2. Non-pressure solutions may be applied eithahe surface or in furrows without appreciable
loss of plant nutrients under most conditions.

3. Anhydrous ammonia must be placed in narrowoius at a depth of 12-15 cm and covered
immediately to prevent loss of ammonia.

€) Aerial application.

In areas where ground application is not practieatble fertilizer solutions are applied by aircraft
particularly in hilly areas, in forest lands, irags lands or in sugarcane fields etc.

Weed and pest management

Although herbicides can provide effective weed nggmaent, corn growers should not depend on
herbicides alone. Growers should use good cultprattices so the corn is competitive with any
weeds and should integrate chemical control prograith cultivation, especially with difficult-to-
control weeds or when weather conditions reduckitide effectiveness.

The first step in cultural weed control is the st of a corn hybrid that is adapted to localvgra
conditions. Timely planting along with proper fitgy in tilled situations or proper adjustment of no-
tillage planters ensures rapid germination andrapatitive advantage for the corn. Another cultural
practice that favors rapid establishment of conpregoer band application of fertilizer at planting.

All primary (plowing) and secondary (fitting) till@ operations help provide a weed-free seedbed.
Cultivation of row crops is an effective way to tahannual weeds between corn rows. Band appbinati

of herbicides over the row at planting, combinethwaine or two cultivations, provides good contrbl o
annual weeds such as common lambsquarters andgoRiithough rotary hoes effectively destroy weed
seedlings in small corn, a row cultivator adjugtediinimize pruning of corn roots should be usdéraf
corn is 5 or 6 inches tall. Creeping perennialshsas common milkweed and quackgrass are not
adequately controlled by one or two cultivationse3e weeds regrow from rhizomes (underground
stems) following cultivation and are controlled lwitllage only if the operations are repeated dopg
periods. Biennial (wild carrot, etc.) and simplegraial (dandelion, etc.) weeds do not persisteials$

that are plowed but can be a problem in reducedzand/no-tillage fields.

A variety of herbicides are available for preplgmtgemergence, and/or postemergence weed control
in corn. These herbicides vary in their effectiveni controlling different weeds (Table 3.7.1) &nd
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the length of time they remain active in the sBibme corn herbicides, such as *atrazine and Princep
can carry over to affect triazine-sensitive rotadilocrops such as small-seeded forage legumesl smal
grains, and soybeans. Knowledge of the weeds prelserbicide effectiveness, and rotational plans

should be considered when selecting herbicides.

Cost of chemical weed control dictates that hedeisibe applied when they will provide maximum
return. Label guidelines for the timing of herbiidpplications are based on research and are geared
for maximum weed control and minimum crop fgjuThe labeled application timings for corn
herbicides are shown as shaded cells in Table.3.7.2

reventative Weed Control

Preventative weed control refers to any abntnethod that aims to prevent weeds frormdpe
established in a cultivated crop, a pasture, searthouse. Examples of preventative weed controldvo
be using certified weed free seed, only transppitiay that is weed free, making sure farm equipment
is cleaned before moving from one location to aegtAnd screening irrigation water to prevent weed
seeds from traveling along irrigation ditches.

Cultural

Cultural weed control refers to any technique tim¥blves maintaining field conditions such that
weeds are less likely to become established anwicrase in number. Examples of cultural weed cbntr
would be crop rotation, avoiding overgrazing oftpess or rangeland, using well-adapted competitive
forage species, and maintaining good soil fertility

Mechanical

Mechanical weed control refers to any technique itmeolves the use of farm equipment to control
weeds. The two mechanical control techniques nitesh aised are tillage and mowing.

Biological

Biological weed control refers to any technique ihaolves the use of natural enemies of weed plant
to control the germination of weed seedsthw spread of established plants. This ig@dly
expanding area of weed control with many examgd&amples of biological weed control include sheep
to control tansy ragwort or leafy spurge, cinnaibath and the tansy flea beetle to control tansyoag
the chrysolira beetle to control St. John's Wart the use of goats to control brush on rangeland.

Chemical

Chemical weed control refers to any technique ifmadlves the application of a chemical (herbicide)
to weeds or soil to control the germination orvgio of the weed species. In economic terms,
chemical control of weeds is a very large industng there are scores of examples of chemical weed
control products. Common examples of chemicals ts@dntrol weeds in forages are 2,4-DB; EPTC,;
bromoxynil; and paraquat.

Irrigation

Irrigation System Types for Every Crop Production
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Irrigation systems are widely used in every cropdpiction in order to apply the amount of water
needed for the crop. Despite its broad applicatioigation should occur in a uniform and timely
manner in order to minimize losses and damageitorgter, air, plant, and animal resources.

Irrigation is the artificial application of waten the soil at rates, quantities, and times neededdet
farm irrigation requirements. Water can be artifilgi supplied to plants using five irrigation sysie

Flood irrigation ; entire soil surface is covered with water; it mewver the field by gravity flow

Sprinkler irrigation ; crops are irrigated with high-pressure sprinkkeesin the field; it can be solid
or hand-moved

Drip irrigation ; water is placed directly into the crop root zdmwan the low flow emitters

Center Pivot irrigation ; single central irrigation pipeline rotates arouhd pivot point. As it rotates,
water sprinklers along the central pipe and iregatrops

Furrow irrigation ; surface irrigation method where water is appiretlrrows

Prior to setting up an irrigation system, a farmmst consider the following limiting factors in erd
to adequately operate an irrigation:

Soil properties; soil type, drainage, water holdiagacity

Water availability, quality, quantity, crop wat@quirements

Crop properties; yield potential, frost resistammogy space, harvest practices, rooting depth
Climate requirements; humidity, temperature, priggiion

Farmer capabilities; farm labor, finance healthpaggement skills, farm practices

Irrigation system properties; operating cost, dmel dbility to deliver and apply the amount of water
needed to meet the crop's water requirement.

Some irrigation methods

Irrigation is the the controlled application of wafor agricultural purposes through manmade system
to supply water requirements not satisfied by &dinCrop irrigation is vital throughout the worilid

order to provide the world's ever-growing populasiavith enough food. Many different irrigation
methods are used worldwide, including:

Center-Pivot: Automated sprinkler irrigation achieved by autdicaly rotating the sprinkler pipe or
boom, supplying water to the sprinkler heads orzlesz as a radius from the center of the fielddo b
irrigated. Water is delivered to the center or ppoint of the system. The pipe is supported alibge
crop by towers at fixed spacings and propelledrmBumatic, mechanical, hydraulic, or electric power
on wheels or skids in fixed circular paths at umif@ngular speeds. Water is applied at a unifote ra
by progressive increase of nozzle size from thetgiv the end of the line. The depth of water agpli
is determined by the rate of travel of the syst®mgle units are ordinarily about 1,250 to 1,304 fe
long and irrigate about a 130-acre circular area.
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Drip : A planned irrigation system in which water is kg directly to the Root Zone of plants by
means of applicators (orifices, emitters, porolsny, perforated pipe, etc.) operated under low
pressure with the applicators being placed eithesrdelow the surface of the ground.

Flood: The application of irrigation water where theiensurface of the soil is covered by ponded
water.

Furrow: A partial surface flooding method of irrigatioonmally used with clean-tilled crops where
water is applied in furrows or rows of sufficiemtpacity to contain the designed irrigation system.

Gravity: Irrigation in which the water is not punapleut flows and is distributed by gravity.

Rotation: A system by which irrigators receive an allottgehntity of water, not a continuous rate, but
at stated intervals.

Sprinkler: A planned irrigation system in which water is kgghby means of perforated pipes or
nozzles operated under pressure so as to fornmag ppttern.

Subirrigation : Applying irrigation water below the ground surdagither by raising the water table
within or near the root zone or by using a buriedfigrated or porous pipe system that discharges
directly into the root zone.

Traveling Gun: Sprinkler irrigation system consisting of a smfirge nozzle that rotates and is self-
propelled. The name refers to the fact that the Een wheels and can be moved by the irrigator or
affixed to a guide wire.

Supplementd: Irrigation to ensure increased crop productio@aiieas where rainfall normally
supplies most of the moisture needed.

Surface Irrigation where the soil surface is used asralog, as in furrow and border irrigation as
opposed to sprinkler irrigation or subirrigation.

Calibration of sprayers

Six Simple Steps for Sprayer Calibration
The following step-by-step method of calibratingaeckpack or hand-gun sprayer involves very little

math or formulas. It is based on the following pijral:

One gallon = 128 fluid ounces and your calibratianea to be sprayed is 1/128 of an

acre, thus fluid ounces collected = gallons pera¢GPA).

STEP 1. Clean sprayer and nozzle thoroughly. Then, filldpey tank with clean water. Spray with
water only to check to see that the nozzle formsiform spray pattern. If the pattern is unevereath

to make sure the nozzle is clean and replacengatied. Adjustable nozzles should be set and marked
to permit repeated use of the selected spray patferecessary, add a marker dye to the water to

more easily see your spray pattern.
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STEP 2.Measure an area 18.5 feet by 18.5 feet, whichuslgqg 1/128th of an acréf possible, this
should be done in thefield on which you will be spraying.

STEP 3.Time the number of seconds it takes to spray tresmed area uniformly with water using
gentle side-to-side sweeping motion with the spvapd similar to spray painting a home or
automobile. Record the number of seconds requiragriay the area. During application be sure to
maintain a constant sprayer pressure and covartire area uniformly one tim&ou should repeat
step 3 at least twice and use the average of the two times.

STEP 4.Spray into a container for the average time catedlan step 3. Be sure to maintain constant

sprayer pressure while you spray into the container

STEP 5.Measure the number of fluid ounces of water intdheket. The number of fluid ounces
collected from the bucket is equal to the numbegadions of water per acre the sprayer is

delivering.Volume sprayed in fluid ounces = gallons of water per acre (GPA).
STEP 6.Add the proper amount of herbicide to the tank.

For backpack or other small volume sprayers:
Use Table 1 to determine how muetuid herbicide to add tol gallon of water. Use Table 2 to

determine how muctry herbicideto add to2 gallons of water.

For larger hand-gun sprayer: Use Table 3 to detegrfie amount of liquid herbicide to add to your

spray tank.

Harvesting

Crop Production — Harvesting & Storage

Ultimate stages of crop production are harvestind storage. Harvesting requires art and practice
because a large proportion of crop can be losttduan improper method of harvesting. Another
responsibility after harvesting is storage. Storaggrains is much more to be taken care. An imerop

way of storage can lead the whole hard work in.v@lis necessitates the knowledge of

Once the crop is mature, it is cut and gatheredahvisi called harvesting. Harvesting depends on many
factors like season, crop variety, maturity peragid. Over-irrigation, irregular sunlight can progpn

ripening of crop which thus delays the harvestimget Early harvesting causes loss of unripened
grains while delayed harvesting leads to sheddifhgfograins, sometimes even birds eat the grains.

Therefore regular examination of the crop is neamgsss the harvesting period approaches. The
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Golden yellow color is the indication of ripenecps like rice and wheat. Manually harvesting is
done by using sickles but it is a tedious job adl a® time-consuming. In recent times, machines

called harvesters are used for harvesting espgamlarge-scale farming.

Followed by harvesting, threshing of the crop lasld. Here grains are separated from the chaff by
beating or by the threshing machine. In small-sé&iming, chaff and grains are separated from each

other by a process called winnowing.

Harvesting is considered as a festival. It is atwh joy where the fruits of the hard work of fansie

come into reality. Some of the harvesting festivais Pongal, Bihu etc.
Storage

In the case of small-scale cultivation, farmers tieharvested crop for themselves while largeescal
production is mainly for marketing. Thus the cudtiors have to store the grains. For this, a preijpeage
space has to be arranged. Inadequate storage apa@cémproper storage methods can lead to a huge

grain loss.

In addition to pest and rodents, microbes like &aat fungus, environmental conditions like moistur
temperature etc. may attack the stored grains.eftrer a proper treatment is required before storing
of grains. Rodents and pests can be prevented $tjciges. Moist environment results in fungal
growth on grains. This can be avoided by propeindrof grains in sunlight. Another method is
fumigation where chemicals are used to preventebiaciand other microorganisms. After proper

treatments, grains have to be stored in gunny bageanaries and deposited in godowns.

Cleaning

After harvest, excess field dirt and plant debas often be removed from many types of produce by
gentle scrubbing with a dry brush. Be sure to cléenbrushes frequently, and use a tarp or containe
to catch the dirt so it does not contaminate tleegssing area. It is recommended to use this method
of dry brushing when possible, rather than washtvefore packing or marketing fresh fruits and
vegetables. However, very muddy produce or prodtae cannot withstand brushing may require

washing with water.

Understanding Contamination from Water

Washing with water must be done carefully, as & tie potential to lower the quality of the produce
and cause contamination. Although washing with wigteypically a good food safety practice by the

consumer just prior to consumption, when prepapngduce for sale it can increase the risk of
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contamination. Water can infiltrate to the inside tbe fruit or vegetable through the following
process. When produce is placed in a containeatdivihat is at a different temperature than todpce,

this situation is called a temperature differentithe water is colder than the produce, it caude air

in the cells of the fruit to contract. This contian draws water into the fruit or vegetable thrbug
pores, channels, or bruises. The water drawn hegptoduce may be contaminated, thus causing the

produce to become internally contaminated.

In some instances, washing produce may be requiedwers often look to various methods of

washing fresh produces before selling it to custeme
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Primary processing

Agriculture, horticulture, commercial fishing anguaculture are all primary industries in Australia.
They each produce food for the human populatioho®ihese industries undertake some primary
processing activities to make the food availablthnéoconsumer. Primary processing is all of the
activities involved in the alteration of raw footo food products or to make the food ready to be
consumed. Primary processing is carried out afieds are harvested or animals slaughtered, to
prepare them for consumption or to turn them int@oproducts. It includes transportation, sorting,
cleaning, blending and milling.

Reasons for primary processing

Prepare raw food so that is ready for human consam@Raw food is prepared by cleaning and
sorting so that the produce is available to thesaorer in an appealing and useable form. Removing
insects, soil, stones, and other debris from thi@egarts of the food extends the shelf life af thod
and improves its immediate sensory appeal to thewuer at the marketplace.

Make raw food available to the consumer despitie geographical location and the season of the
year. Cherries grown in New South Wales and Viaetcan be transported to various locations in
Australia and exported to other countries arouedabrld. Strawberries are made available for sale i
the winter months in the southern states of Austtacause they can be grown in Queensland at that
time.

Extends the shelf life of the raw food by placibnisuitable conditions so that it is still in gea
condition when transported to a food manufactur@oosumer marketplace. Tomatoes are
refrigerated in bulk after harvesting so that th@l/not spail prior to transportation to a food
manufacturer or marketplace.

62Test raw food for quality assurance. Manufactuseek to have a product that has a consistent and
reliable quality. Harvested wheat grain is storediios and tested for moisture content so that the
grain can't spoil during storage. Moisture conteralso an important factor when selling the gtain
food manufacturers. Hanging meat carcasses istegderallow maximum tenderness of the meat for
the food manufacturer or consumer. The nutrientesurof milk is tested for quality assurance and to
monitor the yield and health of the herd.
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Protect food from contamination. The temperatura wheat silo is constant and the air is replaced
with a non-toxic gas that kills rodents and insects

Prepare raw food for delivery to food manufactufersconversion into other food products. Wheat is
milled and converted into flour. The flour can bensported to a food manufacturer for blending with
other ingredients in the manufacture of bread,gastodles, soups and sauces.

Testyour understanding

Identify the origins of the food supply.
Outline the advantages of a diverse food sufgplthe human population.
Provide examples of primary processing of femds before they are supplied to the consumer.
Explain how primary processing improves foodlgy.
Outline the reasons for the primary processimaw foods.
Differentiate between primary and secondaog@ssing of foods.
Describe the purpose of the secondary prawssifoods.
Outline the advantages of secondary processirfgod producers and consumers.
Differentiate between the physical, chemiaal] sensory properties of food. Suggest an exaofiple
each property.
. Explain how an understanding of food properiscts food preparation and processin

Harvesting and threshing

Nearly all small farmers in the developing courstrf@rvest their cereal crops and beans by hand and
thresh them later. In the case of peanuts, hangegivolves lifting the plants and attached podsir

the ground, then allowing them to cure (dry) infileéd for a period of from several days to foursig

weeks before threshing.

Threshing consists of separating the seeds fronsékdheads, cobs or pods by beating, trampling or
other means. With peanuts, threshing separatgsaiie from the pegs that hold them to the plant and

does not include actual shelling. (With maize,tdren "shelling” is usually used in place of "thriesf1.)

With cereal crops and beans, the small farmer &asral options as to when to thresh the crop.df th
matured crop has stood in the field for some timmeng) dry weather, the seeds may be low enough in
moisture content to be threshed without damaget ridfier harvest. However, the farmer may still

prefer to delay threshing for two reasons:
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» The grain may still be too high in moisture contto escape spoilage if stored as loose seedn Grai
stored in unthreshed form on the cob, on the seebibein the pod can be safely stored at a mudiehig

moisture content since there is much more air sfraceentilation and further drying.

» Maize stored as unhusked ears and pulses stothdir pods are more resistant to storage insects.

Winnowing follows threshing and consists of sepatpatchaff and other light trash from the grain
using wind, fan-driven air or screens Winnowing maged to be repeated several times before
consumption or marketing and is usually supplemtebiemanual removal of stones, clods, and other

heavy trash.

Guidelines for Harvesting and Shelling Maize

Determining Maturity

In the 0-1000 m zone in the tropics, most maizeeti@s reach physiologic maturity within 90-130
days after seeding emergence or 50-58 days aftgrei@ent of the plants have produced silks. As
maturity nears, the lower leaves begin to yellow die off. In healthy, wellnourished plants, thi®ald

not occur until the ears are nearly mature. Ideatilyst of the leaves should still be green wherntlsks
begin to turn brown. Unfortunately, such high-yielgiplants are not often seen in small farmer §eld
because of stress factors like low fertility, insealiseases, and inadequate weeding. More typicall

most of the leaves are dead by the time the plattnes.

The "black layer" method: When a maize kernel reagbhysiologic maturity (maximum dry weight),
the outside layer of cells at its base where iheots with the cob will die and turn black, thusyamting
any further cob-to-kernel nutrient transfer. Thidatk layer" provides an indication of maturity. €rh
layer can be seen by detaching kernels from theandiexamining their bases. Newly- matured kernels
may have to be slit lengthwise with a pocketknifexpose the black layer. However, with older kkxne

the layer can be readily seen by scraping the Wwakehe fingernail.

Keep in mind that physiologic maturity is not readtuntil all the kernel's milky starch has solielfi

This process begins at the tip of the kernel andesmaownward toward the base. The kernels at the
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ear tip are the first to mature, followed by thaséhe middle and finally the ones at the lower éhe

difference is no more than a few days).

With healthy plants, kernel moisture at physiologiaturity will vary from about 28-36 percent. This

is usually too high for damagefree threshing ormaid-free storage except in the form of huskea ear
placed in very narrow cribs. The black layer magnfanuch earlier in the maize plant's growth cycle
if growing conditions are adverse. Such kerneld & small and shrunken and have much higher
moisture contents when the black layer forms. Tiyel@vn rate of maize: When maize plants are left
standing in the field after maturity, the kernadsd about 0.25 0.5 percent moisture per day, it th
can range from 0.1 - 1.0 percent depending on weathnditions and whether the ears are pointing

downwards to prevent water entry.

Methods of Harvesting Maize:

* By Hand: The ears are removed by hand from the plants waitlithout husking. Husked ears
require a smaller storage area and are more nesistansects, but may rot more easily if stored high

moisture content.

» Mechanical: Tractor-drawn pickers and picker-shellers candi@one to two rows at once, but self-
propelled combines are available which can harupsto six to eight rows. By changing the front
attachment (the "head"), combines can also haothst cereal crops (if not overly tall) and bushrize

but cannot be used on peanuts. Well-adjusted cked combines should have losses of less than 2

percent and 4 percent respectively unless lodgirsgvere.

When to Begin Harvesting

Harvest should begin as soon as is practical afi@urity, but this depends on the farmer's harvest

method and storage and drying facilities.

Hand harvesting: Since husked ears can be safely stored in nasrip® (see storage section) at up to
30-32 percent kernel moisture, harvest can beestat or soon after maturity if desired. Most small

farmers prefer to let the maize dry down furthethia field first.
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Mechanical harvesting.

* Pickers If narrow cribs (see storage section)umed for storage, mechanical picking can be starte

once kernel moisture is down to 30-32 percent.

* Picker-shellers and combineslin this case, adequate drying facilities and &edamage from shelling
are the main concerns. In the tropics, shelled enabove 14 percent moisture will not store more tha
a week to a few months without spoilage. Rapidrdyys essential and usually requires forced air and
heated dryers when large volumes are involved. &edamage from mechanical shelling may

become serious above 28-30 percent or below 1%eddpt moisture.

Methods of Shelling Maize

If done too roughly or at too high a moisture conteshelling can cause kernel damage such as tip
loss, cracking, stress cracks, and pulverizationdi8s have shown that damaged kernels spoil two to
five times more rapidly during storage than undasdbagnes. Hilysine varieties and other floury types

are more susceptible to damage. Shelling methadig@idelines for small farmers include these:

Traditional methods

« By hand: This method is very tedious and labor-intensbag, causes little damage to the kernels. It
is more thorough than other methods and also alfomseparation of damaged and insect-infestedgrai

This method is best suited to small amounts.

* Beating: Dry ears are placed in bags and beaitérsticks. This is quicker but less thorough thand

shelling and may cause damage.
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Wooden, hand-held maize sheller

Improved methods

* Wooden hand-held maize shellerThe model shown in the drawing was developedheyTropical
Products Institute and has an output of roughlk@@our. (Plans are available from ICE.) Other s/pe

of hand-held shellers are available commercialgh<Cmust be husked first.

» Hand-cranked or pedaloperated shellers Smallhand cranked models have outputs of about 50-
130 kg/hour. The Ransomes Cobmaster twin-feed pmataiated sheller has an hourly output of 750-
900 kg. For details write Ransomes Ltd., Ipswicl3 &G, England. Maize at too high or too low a

moisture content is likely to be damaged, but ¢hiis be checked visually. Ears must be husked first.

» Motor-driven shellers have outputs of about 16000 kg/hour. The comments above also apply to

this type.

Winnowing Methods

Reliance on wind is the traditional method, butdiaranked or pedal-driven fans can be constructed
easily. The larger models of the hand-cranked aalpperated shellers usually are equipped with

blowers.

Guidelines for Harvesting and Threshing Sorghum AndMillet
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Brateageni Hglbtgeuatyourts of grain are involved. scme form of forcec air or hedec drying would

probébly be reeded

When grown under favorable conditions and good gaamant, grain sorghum reaches physiologic
maturity while the stalks and most of the leavessditl green. Like maize, sorghum kernels alscetigy

a "black layer" at their base when physiologic migyus reached. The layer can be checked by pirghi
off some kernels from the bracts that hold therthiohead and examining their bases. If present, the
black layer can be seen without splitting the kierSerghum flowers and pollinates from the tip loé t
seedhead downward, a progression which takes foantd seven days. The kernels mature in the same
direction, with those at the bottom lagging abowtegk behind those at the top. Kernel moistureesunt

is about 30 percent at physiologic maturity.

Methods to Harvest Sorghum

» By Hand: The seedheads are cut off using a kmifdckle.

» Mechanical: Tractor driven or self-propelled con@bharvesters can harvest and thresh short (dwarf)

and medium varieties.

When to Harvest Sorghum

In most sorghum-growing regions in developing caest maturity often coincides with the start of
the dry season, and the crop may be left standitiggifield to dry for a number of weeks beforevkat.
Crop losses during this period can be heavy. If copditions prevail, the crop can be harvested
at or shortly after maturity and stored on the heaith little danger of spoilage. Sorghum can be
harvested and threshed with a combine once kerwogttune reaches 25 percent. However, loose

grain that is this "wet" must be dried down to ar@ul4 percent within a few days to avoid
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Brateageni Hglbtgeuatyourts of grain are involved. scme form of forcec air or hedec drying would

probébly be reeded

Methods of Threshing Sorghum

 Traditional methods: These include pounding, ingatand animal trampling and are very tedious

except for small quantities. Kernel damage is fbssinless care is taken.

» Mechanical methods: Tractoror motor-driven staiy threshers come in many models with outputs
of 600-3000 kg/ hour. All but the simplest modelB also clean the threshed grain by the use dfisiga

screens and/or blower fans.

Plans for a four-person pedalpowered grain thréstikeifor sorghum, millet, and wheat designed by
VITA can be obtained from ICE. As of 1979, howeuérs thresher/mill had not been adequately field

tested and is not suited to local village constounct

NOTE: Millet is harvested and threshed much likegam.

Guidelines for Harvesting and Threshing Peanuts

Peanuts reach maturity when the veins on the insidbe pods turn dark. However, since the plants
produce flowers over a period of from 30-45 dalys,riuts do not mature simultaneously. Unfortunately
harvesting cannot be delayed until all the nutseh@wened, because heavy losses may occur for two

reasons:

* By the time the last pods ripen, many of thoseéctvhmatured earlier will have become detached
from the plants due to peg rotting. This pod "shegitican be especially serious when Cercospora leaf

spot causes premature leaf loss or when liftingiecin dry, hard soils.
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* In Spanish-Valencia varieties, the early-maturkegnels may sprout if kept too long in the ground.

The Virginia types have a lengthy seed dormancipgevhich prevents this.

Likewise, if harvesting occurs too early, andesirably high proportion of the kerneldl vbe
immature, shrunken, low in weight, and inferioflavor. The choice of harvesting date can easiligena

a 400-500 kg/ha difference on a high yielding crop.

How to determine "peak maturity": The farmer shaailoh for a harvest date that will recover the latge
number of mature kernels before excessive pod shmgdal sprouting has occured. This is often
referred to as "peak maturity”, and there are my eales for determining it. The pattern of flowegj
pod setting, and kernel maturation varies from yeayear due to differences in weather and leaf spo
incidence. The first 40-60 flowers to bloom areyafly the ones that end up as mature kernelsakt pe
maturity. Flowering starts about 30-45 days aftanpemergence in warm areas and begins very slowly
In fact, most of these 40-60 flowers usually bloogar the end of the flowering period, althougheher

maybe several "bursts" of flowering.

Peak maturity cannot be determined by looking at dhoveground portion of the plants. The best
method is to carefully dig up a few plants everyesal days beginning near the end of the growing
period and examine the pods. With experience, dh@dr can learn to estimate quite accurately how

many young pods will ripen before the matured poelgin to shed or sprout.

Minimizing crop losses: Pod shedding can be redune#éeeping the plants green and healthy until
maturity. This often requires controlling Cercosptgaf spot with fungicide sprays or dusts. Thsoal

increases yields by prolonging the growing seaspafmuch as two to three weeks. Some farmers,
however, may object to having leafy green foliagbavest time, since it may slow down the rate of
field curing when the harvested bushes are platesfacks. In this case, farmers may purposely stop
their fungicide applications late in the seasorptomote defoliations. This also has the effect of

making maturity more uniform, although yields aeduced. Such a practice may be justified in some
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regions esgecially where field curing weether is nat always dry. On the other hand farmers car use

leafy plants for lifestock feed dter harvest.

(NOTE: In the U. S., extension service advise agjareding peanut hay to dairy or beef animals if i

has received fungicide applications, except inctse of copper or copper-sulfur products.)

Peanut Harvesting

Whether traditional or modern methods are used,htm@esting process basically consists of four

steps:

* The taproots are cut and the plants are pullitdd) from the ground with the attached pods.

* Under traditional methods, the plants are cudeigd) in the field for up to 4-6 weeks before #inimg.
With modern methods, the plants are cured in thlel fior 214 days, depending on whether artificial

drying is available afterwards.

» The pods are threshed from the plants.

» The threshed pods are placed in bags for staadepossible further drying. In dry areas, the pods

are often stored in outdoor piles.

Note that shelling the nuts from the pods is naimaily a part of the harvesting process, since the
kernels dry and store better in the pod. Shellenmage can be high unless kernel moisture is alonb

10 percent.

Methods of "Lifting" the Crop:

* By hand: The plants are pulled from the groundhumadly after loosening the soil with hand tools. It

takes about 30 hours to pull and stack a hectaretiis method.

* Animal-drawn methods: Special animal-drawn idteare available and consist of a sharpened,

horizontal blade that is run under the plants riggiow the nuts to cut the taproots, loosen thk soi
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and partially lift the plants. One hectare canifbed and stacked in about 15 hours. A carefullgraped
weeding sweep (see Chapter 5) about 30-40 cm veidde used, but the blade should be adjusted to
slice rather than push through the soilnimimize pod losses. Some farmers use moldboar

lister plows on ridge-planted peanuts.

* Tractor-drawn methods: Tractors can be equippidd front mounted cutter bars and rear-mounted
pullers that lift the plants. Two to four row setugre common, and some of the pullers will combine
two or more rows into one windrow for curing. Pelaimyerters are available that flip the bushes over

to expose the nuts to the sun.

Some General Guidelines for Lifting

* Lifting the crop when the soil is too wet can kea the pegs. It may cause excessive amountslof soi

to adhere to the pods which can also slow dowmguri

* Lifting losses can be high in very hard, dry soil

« If cutter blades are used, they should be keptpshnd be set at a slight forward pitch to aitifiimg

the plants and loosening the soail.

Methods for Curing and Threshing Peanuts

The method and length of curing prior to threshiagies considerably with weather conditions and

the availability of equipment and artificial mettsoof drying. The most common methods are:

» The "stackpole" method: This is often used by ma@ized and unmechanized farmers alike where

curing weather can be wet and no means of arfifitiang are available.

Poles are placed firmly in the ground, and twosskae nailed at right angles to each other about 50
cm above ground on each pole. After being alloveeditt, the plants are stacked around the pole with
the pods facing inward. The slats hold thetom layer off the ground and also improsie

curculation. The stack is built in a cone shapetaedop covered with a few vines to help shed wate
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In some cases, the plants are kep! in thestacks urtil kernel moistureis down t 8-10 percent. This may

take upto four to six weeks in ccol, wet weather.

If harvest takes place at the start of the dryaeahe plants may be stacked right on the ground.

* Row or windrow curing: If artificial methods ofying are available or effective sun drying is pbkes
the plants may be cured in the field in rows or dwows for two to five days before threshing.
Where post-threshing drying is less efficient, ¢hang period lasts about 7-14 days so the podsowil

drier at threshing time.

Windrows can be made by hand or through carefutatiom of a side-delivery rake (tractordrawn).
The main advantage of windrows is that they sane tivhen self-propelled modern threshers are

used.

The plants can be placed upside down to exposeutseto the sun. This will reduce damage in wet

weather, hut can lower quality under hot, sunnyd@tons.

Windrows that are overly compact and dense increasgag time and spoilage under wet conditions.
After a heavy rain, it may be necessary to geniim the windrow to prevent mold. This should be

done before it dries out to minimize pod sheddagid placing windrows over depressions in thediel

Methods of Threshing

*Traditional: Peanuts can be manually threshedtipgpsng the pods by hand or by striking the bake o

the plants (above the pods) against the edge afrallor wooden box.

* Improved: A hand-cranked thresher with an outgf00 kg/hr is being marketed in Senegal.

Stationary motor-driven threshers are availableciiar-drawn or self-propelLed threshers are used in

modern farming and pick up the plants right from windrows.
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Threshing Guidelines

» Peanuts can be threshed any time after the ptmatfifted as long as adequate natural or asifici

drying methods are available (in the case of higiistare nuts). Further drying will be needed after
threshing for peanuts above 10 percent moistuendsd for bulk storage and for peanuts above 16
percent intended for storage in loosely stacked hagler good ventilation. Peanut moisture content a

lifting may be over 35 percent.

* Tips on mechanized threshing: llull damage adittisyy is lowest for peanuts threshed at 25-3pet
moisture. Letting the lifted plants dry down longer the field reduces post-threshing drying
requirements but increases the weather risk. Unteswines are dry enough to be easily torn apart,

rough threshing action may be needed which willease kernel damage.

Shelling Peanuts

Peanuts are not usually shelled until shortly efoonsumption or oil extraction. The shelling

percentage is about 68 percent (1000 kg of unshekanuts yields about 680 kg of shelled kernels),
and the process is most easily accomplished wherekenoisture is below 10 percent. Hand shelling
is very tedious and the output is only about 1kg@ay Various models of hand-cranked or pedal-

operated shellers are commercially available wittpots about 15-90 kg/hour.

Plans developed by VITA for a beltdriven peanutldruimade from scrap motor vehicle parts are
available from ICE; some simple welding and cemeatk is needed. Power can be supplied by a

water wheel, small motor or animal.

Guidelines for Harvesting and Threshing Beans Aod/jizas

Determining Maturity
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The pods begin to turn yellow during the final stages of growth anc become brown anc rathel brittle

once maturity is reached. Determinate bush vagsetied some indeterminate types have fairly even
pod maturity, and the plants have usually lost nabgheir leave< by the time the pods have ripened.
Most indeterminate vining types mature much leséoumly, and a good number of pods may ripen

while most of the leaves are still green. Seed tmscontent is around 30-40 paecent at physiologic

maturity.

When to Harvest

Indeterminate varieties with an uneven maturity aseially harvested in several pickings, while

determinate bush types are harvested all at onea wiost of the pods are dry.

Method of Harvesting

The following methods apply to bush or semi-vindetées with uniform maturity:

* By hand: The mature plants are pulled from thmugd and placed in piles for drying. Pulling istbes

done in the early morning when the pods are moiptévent shattering.

* Mechanized: Two basic methods are used. The plamet cut or "glided" out of the ground using a
tractor with frontmounted horizontal blades witliitii cutting edges or rotating disks operated dijght

below the soil surface. Several rows are combinga @ane windrow using a side-delivery rake which
can be rear-mounted behind the cutters. The winslrane dried for 5-10 days before threshing with

tractor-drawn or selfpropelled threshers.

Direct harvesting is popular in the U. S. and Canasging grain combines with modifications.

Threshing Methods for Beans

Beans can be threshed manually by beating thesplanbagged pods with sticks once they are dry

enough. Whatever the method used, bean seed caaslg injured if threshed too roughly or when
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too dry. Injured seed, when planted, will producealy stunted plants and other abnormalities (see

Chapter 6 on bean diseases).

Winnowing beans: Refer to maize.

1.0 SUMMARY

2.0 PRACTICAL ASSIGNMENT

3.0 REFERENCES

BIOPESTICIDES

Production of Bacillus thuringiensis (Bt) based pasticide was studied using hydrolysed or raw
wastewater sludge as a raw material. The sludgeolygis was carried out at different pH (2, 4 and
6). The sludge after hydrolysis was sterilisedzdt degrees C for 30 minutes. The effect of tempegat

pH and agitation speed on growth and toxin productvas also investigated. The pH in the shake flask
was controlled by adding 0.1 M TRIS buffer. Thegress of the biopesticide production process was
monitored by measuring viable cell count (VC), spoount (SC) and entomotoxicity (Tx). The
entomotoxicity was measured against spruce budwdontrol of pH substantially increased the

entomotoxicity of the final product. Increased atyin speed resulted in higher VC, SC and Tx values

66



The Process Starts

with I_Qequests Request Reviewed
Stakeholder: Submitted from: by Manufacturer

Define Pest L]
Problem e, Requests
Identify Pest * Grower Groups, |.f1- Prioritized

Management

Solution * State/Federal Top Priority
Request i/ |Research & Extension Researched
Assist: Personnel That Year
Ssiares Second Priorities
from IR4 Researched as

Money Allows

Field and Lab Research

*Measure Residue levels inj
Crop/Crop Group m

*Top Priorities completed
in 30 months

Risk Assessment
Data
Submitted
to EPA

Manufacturer
Adds Crop to

the Product
Label

Tolerance
Established by EPA

STEP [; Production of Mass/Stock Culture of Bioagets

Various agricultural and waste materials viz., deegsk-soil-molasses, saw dust-soil-molasses,
baggasse-soil-molasses, leaflitter-molasses, sorgheal-molasses and sorghum seeds were tested
for mass production of biocontrol fungi and baeeBased on relative performance of the material
tested, sawdust-soil-molases (5%) mixture in thie k& 15:5:1 was selected to grow mass (stock)
culture of bioagents viz., Trichoderma harzianuogh®nia chlamydosporia and Pseudomonas
fluorescens. One kg of the mixture was filled imatesistant polybags. The bags were sealed and
steam sterilized at 15 kg/cm2 pressure at 12161CLS minutes. For trichoderma

harzianum and pochonia chlamydosporia, chloramgbkefD mg/kg material and for P. fluorescens
45 mg novoboicin, 44.9 mg penicillin and 75 mg oy@ximide was added to the 1 kg material. There
after the bags containing 1 kg autoclaved sawdhisty®lasses mixture were inoculated with
homogenized pure culture of the bioagent (5 mi/thgg3terilized needle and syringe. A puncture
made in the polybag to insert the needle was retkhyg cellotape. Pure culture

of Trichoderma harzianum and Pochonia chlamydoapaere prepared in potato dextrose broth
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supplemented with chloramphenicol 10 mg/litre asdyslomonas fluorescens in Kings B broth
supplemented with 45 mg novobiocin, 44.9 mg pdinicind 75 mg cycloheximide per litre. The bag
was resealed and incubated at room temperatur@y3@-) or at 25+2° C. in an incubator for 10-15
days (fungi) and 35x2° C. for 5 days (bacteriaaimnincubator. During incubation the bag were shaken
daily for a few minutes to achieve uniform coloniaa by the bioagents on the material. Luxurient

and uniform colonization by the bioagents occumth in the incubation duration of 5-15 days.

STEP II: Immobilization of Bioagents

After preliminary screening of molasses-lignitdiatie granules, alginate-bran-fermenter biomass
pellets, alginate-clay pellets, diatomacious maassil pellets, sawdust-soil-molasses fermenter

biomass, seek husk-sand-molasses fermenter biomass.

charcoal powder/pyrex (talc) fermentor biomass pewilly ash fermenter biomass powder, sodium
alignate pellets of liquid fermenter biomass dtcsupport survival and multiplication of biocoritro
fungi and bacteria four carriers viz., talc, chalcdine clay and flyash were selected for furtsieidy
(FIG. 1 of the accompanying drawings). The stodkuce of biocontrol fungi viz., Trichoderma
harzianum and Pochonia chlamydosporia was mixéaemabove mentioned four carriers and 5%
molasses in the ratio of 1:0:1, 1:5:1, 1:10:1, 1t¥nd 1:20:1 and supplemented with 10 mg
chloramphenicol/kg formulation and was incubate@d=i2° C. in an incubator for 10 days. For
pseudomonas fluorescens the carrier was suppledhestte novobicoin (45 mg), penicillin (44.9 mg)
and cycloheximide (75 mg/kg carrier) and then miwith the stock culture and incubated at 35+2° C.
for 15 days. After incubation CFU load/g formulatiowas determined using the dilution plate method
which has been presented in FIG. 1. The fly askd&smulation revealed highest CFU count in
comparison to the other materials used. The CFd ¢6& . harzianum, P. chlamydosporia and P.
fluorescens on fly ash was increased by 31-117%40%8 and 23-71% in fly ash compared to the
stock culture or other carriers, respectively (F10.

Final Composition of the Biopesticides
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A mixture of flyash, soil (loam) and 5% molassesha ratio of 15:3:1 plus chloramphenicol
formulation for biocontrol fungi or 45 mg novobiogi44.9 mg penicillin and 75 mg cycloheximide
formulation for biocontrol bacteria was used asmier to immobilize Trichoderma harzianum,
Pochonia chlamydosporia and Pseudomonas fluorestheadly ash was collected from a coal fired
thermal power station, Kasimpur, Aligarh, whereibitnous coal is burnt. Some of the important
physico-chemical characteristics of the ash were8®, conductivity 7.6 m mhos/cm, cation
exchange capacity 9.3 m mhos/cm, sulphate 9.72%0icate 1.07%, bicarbonate 2.60%, chloride
1.85%, nitrogen 0.00%, phosphorus 0.093%, potasB8i82Ps, calcium 1.06%, magnesium 0.90%,
manganese 64.5 mg/g, copper 117.8 mg/g, zinc 8§/@ amd boron 198.5 mg/g. The ash soil mixture
was solarized under thin and transparent polytséret for five days (+38° C. ambient temperature)
or filled in heat resistant polybags and autoclaaetls kg/m2 pressure at 121° C. for 15 minutes.
Thereatfter, 1 part stock culture was added to #dgs lsontaining 20 parts carriers (ash-soil mixture)
and shaken for uniform distribution. The bags wesaed and incubated for 10-15 days at room
temperature (25-35° C.) or inside an incubatorba®2 C. for T. harzianum and P.

chlamydosporia and 35+2° C. for P. fluorescenserAficubation number of colony forming units
(CFUs)/g formulation was determined using dilutmate method. The ratio of 20 parts carrier and
one part stock culture was found to be the besbimparison to 5:1, 10:1 and 15:1. The formulations

were packed in airtight polypacks of 200, 500 addQLg.

FUMIGATION

Fumigationis the treatment of a structure to kill pests sashvood-boring beetles by sealing it or
surrounding it with an airtight cover such as d,tend fogging with liquid insecticide for an extieal
period, typically of 24—72 hours. This is costlydanconvenient as the structure cannot be usedgluri

the treatment, but it targets all life stages ctpB2]

An alternative, space treatment, is fogging or imisto disperse a liquid insecticide in the atmasgh

within a building without evacuation or airtightasieg, allowing most work within the building to
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continue, at the cost of reduced penetration. @biriaecticides are generally used to minimise long

lasting residual effects

umigation is a method giest controthat completely fills an area with gase@esticides—

or fumigants—to suffocate or poison the pests withiis used to control pests in buildings (stonat
fumigation), soil, grain, and produce, and is alsed during processing of goods to be imported or
exported to prevent transfer exotic organismsThis method also affects the structure itsefgaiing

pests that inhabit the physical structure, suclv@sdborersand drywoodermites[1]

Processdif]

Fumigation generally involves the following phasEsst the Homeowner will have to put all their
food in fume bags to prevent the loss of good f@etond the area intended to be fumigated is
usually covered to create a sealed environment;theXumigant is released into the space to be
fumigated; then, the space is held for a set pexiaite the fumigant gas percolates through theespac
and acts on and kills amyfestationin the product, next the space is ventilated sbttigpoisonous
gasesare allowed to escape from the space, and rendafetfor humans to enter. If successful, the
fumigated area is now safe and pest free.

Baur, Fred. Insect Management for Food StoragePaodessing. American Ass. of Cereal Chemists.
pp. 162—-165I1SBN 0-913250-38-4

Jump up’Messenger, Belinda; Braun, Adolf (20000ternatives to Methyl Bromide for the Control
of Soil-Borne Diseases and Pests in CaliforfizDF). Pest Management Analysis and Planning
ProgramCalifornia Department of Pesticide Regulati®etrieved March 1, 2016.

Jump up’Decanio, Stephen J.; Norman, Catherine S. (20@priomics of the "Critical Use" of
Methyl bromide under the Montreal ProtocaContemporary Economic Polic23 (3): 376—
393.d0i:10.1093/cep/byi028

SEED DRESSING TECHNIQUE

Seed treatment describes both products and pracédsiag specific products and specific techniques
can improve the growth environment for the seeekllg§®gg, and young plant. Seed dressing is the most
common method of seed treatment. The seed is drestdeeither a dry formulation or wet treated

with a slurry or liquid formulation of the seedatment chemicals. Dressings are applied both
industrially and on-farm. Seed treatment comprnseging, coating, pelleting, phytosanitary
treatment, and microbial inoculation. The seeditneat techniques continue to evolve.
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PESICIDE DOSAGE CALCULATION
Calculation based on pesticides

Being highly toxic, pesticides are not sold ingtge form. They are subjected to dilute with any
carrier to avoid the hazards of poisoning to ajpdicor human being. The pure forms or technical
grades are only used in analytical and toxicoldgitizdies. Pesticides are commercially manufactured
in various formulations (by adding various addisiyéke emulsifiable concentrates, water-dispeesibl
powders, dusts, granules, solutions etc. The dtnengactive ingredient is mentioned on the label.

What is active ingredient?
It is the chemical in commercial products whicldiiectly responsible for its toxic effect.
What is acid equivalent?

It refers to the formulation that theoretically daanconverted to the parent acid. Some herbicides a
active organic acids like phenoxy acetic acid,grain & chloramben and some are generally supplied
in the form of their salts and esters as in 2, 4-D.

Let us see some commercially available pesticides

Insecticides: Endosulfan 35EC, Malathion 50EC, g¢ttox 25EC, Dimethoate 30EC, Phorate 10G,
Carbafuron 3G,

Herbicides: Atrazine 50 WP, Simazine 60 WP, Paragd#/SC, Fluchloralin 45EC, Alachlor 50EC
or 100G, Butachlor 50EC or 5G, Glyphosate 41WS@Gp&nmil 35EC, 2, 4-D Ethyle ester 18 & 35%,
2, 4-D Amine salt 58 & 72%, 2, 4-D Sodium salt 8BBP etc.

Fungicides: Carbendazim 50 SC, Carbendazim 50 VBpp& Oxychloride 50WP, Difenconazole
24 .9EC, Dithianon 5, 10EC, Dithianon 5SC, Hexacol@z5, 10EC, Hexaconazole 5 SC,
Mancozeb 80, 75 WP, Miclobutanil 10 WP, Propicataz0, 25 EC, Tebuconazole 24.9 EW,
Tricyclozole 75 WP etc.

Pesticides are recommended in three ways foreld fipplication such as amount of pesticides per
hectare (kg/ha), amount of active ingredient od a&tjuivalent per hectare (kg a.i./ha) and
concentration of solution to be applied ( eq 0.0@f%ndosulfan).

Before application or purchase of pesticides #lvgays strike in the mind of farmers that how much
amount of insecticides or herbicides or fungicigeswould be required for application on their farm
of definite size so that he could parches onlyrdygiired amount . Let us see the methods for
calculating the pesticide dose with some example.

If recommended as kg a.i./ha:
Rate of herbicides is given mainly in terms of atia.e. /ha
Rate of application

Quantity of material required per hectare = ---—-----------mmmmmemmemee - X100
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Active ingredient in %

Example: Find out the quantity of simazine 80WmBdasprayed in one hectare area if rate of
application is 3 kg a.i. /ha

Quantity of simazin/ha =3/80 x 100 = 3.75 kg WP/ha
For the calculation of this type we must know the present in the commercial product.
If recommended as kg/ha:

Experience has shown that to spray one hectareawiidraulic nozzle sprayer in good working
condition and a 15 liter sprayer, one will need B@0s of solution, i.e. 20 sprayer loads.

Example: To control grasses, 5 liter of propanil should pplied per hectare. Its mean
1 liter = 1000 ml

20 sprayers (15 L each) per ha

5000 ml/ 20 = 250

i.e. 250 ml per 1 small Kap-sac sprayer and 28daeill be required.

If recommended as per cent concentration:
By Formulae

Volume of spray X Per cent strength of pesticide

solution (liter) solution to be sprayed

Amount of pesticide=  ---------mmmmmrmmmm e

per cent strength of pesticide given (a.i./l or kg)

Example: Amount of malathian 25 EC when applied as 0.025pat solution
300 x 0.025
25
0.3 liter or 300 ml/ ha
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By Pearson's square method:

Example: To prepare 0.05 per cent mixture from endosulfaB@5

35%EC a d  0.05part

V4
/N

0%water b ¢ 34.95 part

Bnown quantiies Unknown guantities

To get the required amount of insecticide and watdstract the smaller figure from the higher ones
(i.e., 0.05-0=0.05 and 35-0.05=34.95), diagonally.

Put 0.05 opposite EC dtand 34.95 opposite water@point.

This mean that to make 0.05 % solution out of tipsulfan 35 EC, we have to require 0.05 part of
endosulfan + 34.95 part of water.

SAFETY IN THE USE OF PESTUCIDES

e Make sure kids, pets, and anyone non-essentibktagplication is out of the area before
mixing and applying pesticides.

e Be sure to wear clothing that will protect you whesing pesticides. Consider wearing a long
sleeve shirt, long pants, and closed-toe shoedditi@n to any other protective clothing or
equipment required by the label.

e Mix pesticides outdoors or in well-ventilated areas

e Mix only what you need to use in the short termavoid storing or disposingof excess
pesticide.

e Be prepared for gesticide spill Have paper towels, sawdust or Kitty litter, ggdolags, and
non-absorbent gloves on hand to contain the gpithid using excessive amounts of water, as
this may only spread the pesticide and could bmfudtto the environment.
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Read the first aid instructions on the label bef®@img the product. Have the telephone
number for the Poison Control Center (1-800-2222) 2%ailable in case you have additional
questions.

Remove personal items, such as toys, clothingyals from the spray area to avoid
contamination.

When spraying pesticides indoors, make sure theeianeell ventilated.

When applying pesticides as a spray or dust oytaid®d windy conditions and close the
doors and windows to your home.

After using pesticides, wash your hands before smgodr eating.

Evaluation of disease severity and/or disease émaé is crucial to many phytopathological
studies. Disease severity is defined as the 'drasampling unit affected by disease,
expressed as a percentage or proportion of thieat@a’, while disease incidence is defined as
the 'number of plant units sampled that are digkagpressed as a percentage or proportion of
the total number of units assesdédd). The amount of disease, either expressed as 3everi
incidence, is referred to as disease inter{8iy . Incidence is used in pathosystems in which

a single lesion per plant is critical, as well asrhany wilt and systemic virus diseagéy On

the other hand, severity is more difficult to estiey but it is used in many pathosystems, such

as potato late blight (LB), to conduct researchtesl to disease managemght

Severity can be estimated with special equipmemtithrthe naked eye. The use of equipment
(e.g.11) is normally too expensive or too labor-intendimelarge-scale disease

evaluationgb). For this reason, severity of foliar diseasesisegally estimated visually.

Scales have been developed to improve visual esbimaf severity for many diseases (see
Campbell and Maddefi. Different scales can be compared based on theaxy and
precision of their estimates. Accuracy is definedree '‘measure of the closeness of an
estimate (disease assessment) to the true vatdgiracision is defined as a 'measure of
reliability and/or repeatability of disease asses#si(10). Hau (cited in Campbell and
Maddend) proposed the following method to determine theueacy and precision of disease
severity estimates: plant units with known seveaity assessed by an evaluator with no
previous knowledge of the actual severity. Thenesties are then regressed on the actual
values with a no-intercept model (regression thhooiggin). The slope of the regression
represents the accuracy: the closer to 1.0, the ammeurate the estimation made by the

evaluator. Precision is directly related to thefitcient of determination (r2).

Severity of LB is routinely evaluated using two égpof scales: Horsfall-Barratt scales (Table

1) and direct percentage. Horsfall and Barf@}tthrough application of the Weber-Fechner
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Class

law to visual assessment of disease severity, paapthat the human eye would estimate high
and low disease severities with greater precidian imid range severitigs). To correct this
problem, they suggested that scale increments dlbaulogarithmic rather than line@). On

the other hand, the percentage scale estimatessdiseverity directly. Forbes and

Korva(5) compared a Horsfall-Barratt scale formerly useth@alnternational Potato Center
(CIP) and direct percentage on LB under field cbods. They found that evaluators tended
to linearize the Horsfall-Barratt scale and, theref direct percentage estimation was more
accurate. The Horsfall-Barratt scale used at CHititarvals that double in size until 50%
infection and then reduce in size symmetricallyggre 1)(5). Intervals on the scale are
roughly similar to unit intervals of the linearigitransformation for the logistic model (or

logit = In [x /(100 ? x)], where x = percentage sty 5).

Table 1. Horsfall-Barratt scale formerly used &t lttternational Potato Center to estimate

severity of potato late blight (5).

Disease severity (%) Value to convert back to % (midpoint)
0 0

>0to2.5 1.25

>25t010 6.25

>10to 25 17.5

> 251050 37.5

>501t075 62.5

> 751090 82.5

>901097.5 93.75

> 97.5t0 100 98.75

An example of a percentage scale used to evall&tgelerity is the 'modified blight

rating system' developed by W. E. Fry and co-warKenpublished data) (Table 2).
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This scale was based on data reported by Fryd6j)ed (8), and the British Mycological
Society (3). The methodology to estimate &®verity consists in dividing the plot
(experimental unit) in small quadrants, each cointgi 20 to 25 plants. The percentage
of infected tissue is then estimated in each quedrecording to Table 2, and averaged
to obtain the estimated severity in the plot. Thenher of quadrants to be evaluated
varies according to plot size: in 4.5 x 4.5 m plastaining

100 plants, the number of quadrants is 4 (6),8@tp 100 plants are evaluated. In bigger
plots, the number of quadrants to be evaluatedrdipen the variability in disease
distribution: more variability, more quadrants. §kicale was developed for epidemics
in which the first symptoms appeared when plantd ldout 200 leaves (6)
(approximately two-month old plants), but it hasbeised successfully with younger
plants (1,2). The modified blight rating systemay be used just as a reference,
because there is evidence suggesting that it ierbtet simply estimate the percentage
of foliage (everything green: stems, leaves, ettich is affected by disease rather
than using some kind of scale (5).

Table 2. Modified blight rating system used torestie severity of potato late blight (W. E.

Fry and co-workers, unpublished data). See textdi@rences.

Severity  Description

(%)

0.01

0.1

1.0

25

50

Two to five leaflets per 10 plants affected. Abfwe large lesions per quadrant (20 to
25 plants).

About five to 10 infected leaflets per plant, ooabtwo affected leaves per plant.

General light infection. About 20 lesions per pJamt10 leaves affected per plant, or 1 in

20 leaves affected severely.
About 100 lesions per plant. One in 10 leafleteci#d, up to 50 leaves affected.

Nearly every leaflet infected but plants retainmal form. Plants may smell of blight.

Field looks green although every plant is affected.

Every plant is affected and about 50% of the leafas destroyed. Field appears green

76



flecked with brown.

75 About 75% of the leaf area destroyed. Field appeeither predominantly green nor
brown.

95 Only a few leaves on plants, but stems are green.

100 All leaves dead, stems dead or dying.

e Visual estimation of disease severity is subje@riomportant source of error. The portion of
the disease that is really evaluated is the ortehtmproduced visible symptoms and that is
still on the plant. Symptomless tissue and infettedes that had fallen off are not evaluated.
This is an important consideration when severitysisd as a criterion to decide an
intervention (e.g., fungicide application), becatiseestimated severity may be much lower

than the actual severity.

Cractical Considerations for Estimating LB Severity

Practical considerations for estimating foliage lag¢ blight severity in the field

Estimation of severity is crucial to study epidesnod potato late blight (LB) (s€éstimation of
Disease Severity Severity is used to graph disease progress samwe to calculate epidemic
descriptors, such as the area under the diseageepsacurve (AUDPC) and the apparent infection rate

(r) (seeSummarizing the Epidemic Several questions may be raised when estimétdlizge LB

severity in the field.

What method to use?The International Potato Center (CIP) recommenaplyi estimating the
percentage of foliage affected by LB. lllustrateyk for whole plants (Figure 1, 4) or leaves (Fegur
2, 8) can be used as reference. The modified hiajhig system (seEstimation of Disease
Severitycan be used if greater precision is required. Regdacross the season in a certain

experiment should be done by the same person td ater-assessor variability.
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Figure 1.Key to evaluate percent infection of late blighpwotato plants. Reproduced from

Cruickshank et al. (4).

Figure 2.Key to evaluate percent infection of late blighpwotato leaves. Reproduced from James (8).

Severity is estimated in each experimental uniesg\times across the growing season. The results
are written in a datasheet (Table 1) preferablgtpd in dark tone paper to avoid reflection of

sunlight. If possible, the evaluations should belen@arly in the morning or in overcast days, bezaus
excessive sunlight may difficult the readings @gpending on the size of the experimental unit and
the variability within it, it may be possible tdkeamore than one reading per unit and use the g&era

for the calculation of descriptors. In that cabe, éxperimental unit could be divided into quadsant

78



(Table 2) as described by Fry (5) (&stimation of Disease SeverityAlso, it is best to record
readings independently (i.e., without knowing tla&re given at the previous reading) at each date,

such as having someone else write in the field lmwdky using a cassette recorder (7).

Table 1.Data sheet for evaluation of potato late blightesigy (%) in an experiment with 2

treatments, 3 repetitions, and 3 evaluation dates.

Treatment Repetition 15-aug 30-aug 15-jul

A 1 0 1 5
A 2 0 3 5
A 3 0 1 5
B 1 0 0 1
B 2 0 0 3
B 3 0 0 1

Table 2.Datasheet for evaluation of potato late blight s&wé%) in an experiment with 2 treatments, 3 témas, 4

quadrants per repetition, and 3 evaluation dates.

Treatment Repetition Quadrant 15-aug 30-aug 15-jul

A 1 1 0 3 10
A 1 2 0 1 5
A 1 3 0 0 5
A 1 4 0 0 0
A 2 1 0 5 10
A 2 2 0 1 3
A 2 3 0 1 3
A 2 4 0 5 5
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B 3 2 0 0 1
B 3 3 0 0 1
B 3 4 0 0 1

It is recommended to confirm that what it is beevgluated is indeed LB. Other diseases (e.g., early
blight), frost, and herbicides cause necrosis thay be misinterpreted as LB (7). Inexperienced

evaluators may use field microscopes to verifyptesence of sporangia and sporangiophores. Inctlose
canopies, it is advisable to take a closer lookiwithem, because there is usually more diseadein

lower than in the upper leaves.

When to start? The time to start the severity readings dependhembjective of the experiment and
on weather conduciveness for LB. Depending on thiective of the experiment, severity readings
should start before the initiation of disease orsasn as the symptoms appear. In experiments for
validation of LATEBLIGHT, a LB simulator (1), it igritical to have an accurate estimation of the
time when disease starts and initial severity [2)erefore, severity readings should start befoee th
initiation of disease. In experiments for evaluatad treatments to control LB (e.g., potato genegyp
fungicides, etc.), severity readings should stars@n as the symptoms appear. Otherwise, paneof t
disease progress curve of the less effective tesaswould not be considered and epidemic descsipto
such as AUDPC, would be biased.

Weather conduciveness for LB also determines thmee tito start the severity readings. In
locations/seasons with very conducive weather if@oculum available), LB can appear a few days after
plant emergence (2). Thus, it is advisable to siaet readings as soon as the plants emerge. In
locations/seasons with less favorable weatheretiseno a defined moment to start the severityingsd

and frequent scouting is required.

How many readings?The number of severity readings depends on thectigeof the experiment
and on the expected speed of the epidemic. If Bjective of the experiment is to evaluate resistanc
of many potato genotypes agaifst infestansand AUDPC is used as epidemic descriptor, then the
number of readings could be as low as 2 (6,9). firee severity reading must be made shortly after
the epidemic has started, and the second whenpidersic has reached its peak (100% severity) in
the most susceptible genotypes (6). Usingeferity readings is recommended when timd an

economic resources are tight, but there are twditions that must be met: (i) the period of timatth
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disease is present must be the same for all thetypss, and (ii) the disease must progress as a

sigmoid curve (6).

In experiments in which non-sigmoid progressves are expected (e.g., in experimentdesd
fungicides), or in those in which an accurate esfiiom of disease progress curves is needed (B.g., i
the validation of a disease model), the numbeewvésty readings depends on the expected speée of t
epidemic. In locations/seasons with very conduereather for LB and susceptible potato genotypes, a
high level of disease (e.g. 50% blight severityyrna reached in a few days (3) and, thereforeerggv
should be evaluated frequently (5 to 7 days) locations/seasons with less favorable herat
and/or resistant genotypes, 50% blight severity bmyeached in a longer period (3), and the interva

between evaluations can be longer (10 to 14 days).

The intervals between evaluations are flexitdspecially if AUDPC is being used as epige
descriptor. If an accurate estimation of diseaggm@ss curves is needed, then the intervals dre sti

flexible, though it is advisable to try to keeprtheonstant.

When to finish? It depends on the objective of the experiment drel ariables to evaluate the
treatments. In experiments to evaluate the resistarf potato genotypes agaifst infestandy
using AUDPC and/or, the severity readings should be finished whenntbst susceptible genotypes
reach 100% severity. If readings are taken too lafigr susceptible genotypes reach 100%, the
differences in AUDPC between resistant and sudaeptienotypes may be underestimated. In the

case of, the logistic transformation is undefined at sityaralues of 100%.

In experiments in which the efficacy of a certaieatment (e.g., potato genotype, fungicide, etc.) i
evaluated by measuring yield, or in those to vaédida disease model, it is advisable to continue the
severity readings until plants in LB-free treatnsestart to senesce. These treatments are obtanetiyu

with continuous applications of fungicides agaiRstinfestans.
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Sample SOP: Cleaning and Sanitizing Surfaces, Tooland Equipment

1—Purpose
Describes how food contact surfaces, tools, angsawnt are to be cleaned and sanitized.

2—Scope
Applies to farm and packinghouse personnel inclgidiamm owners and workers.

3—Responsibility

Workers are responsible for following the SOPsrupprly clean and sanitize food contact surfaces.
Farm owners and food safety managers are resperisibiraining the workers on proper technique,
providing necessary resources such as tools, dgtisrgnd sanitizers, and making sure the cleaning
and sanitizing steps are followed correctly.

4—Materials

e Detergent name, brand, and concentration (labelledsie on food contact surfaces)
[Provide name here]

e Sanitizer name, brand, and concentratjénovide name here]

e Container(s) as needed for mixing and using det¢fgjeand sanitizer(s) or for washing
tools

e Brushes, sponges, or towels for scrubbing toolsegpipment

e Clean water (microbial equivalent to drinking water

5— Procedure
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The surface should be brushed or rinsed tovenisible dirt and debris.

Prepare the deterggAidd detergent mixing or preparation instructions here].

Apply the prepared detergent solution andbstine surfaces moving in the direction
top to bottom for large pieces of equipment. Degatghould be mixed according to
the product instructions.

4. Rinse the surface with clean water until eissuds are rinsed away moving
in the direction top to bottom for large piecesqiiipment.

Prepare the sanitiz¢Add sanitizer mixing or preparation instructions here].

Apply the prepared sanitizer solution. Allavia sit for[Enter number of
minutes according to product instructions] minutes.

=

7. Rinse with clean water.

Let the surface air dry.

ASSIGMENT

Disease symptoms album
preparation
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SECTION 2
(300LEVEL)
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PRODUCTION OF EGGS AND BROILER
CHICKENS/TABLE AND HATCHABLE EGGS

1.0 Introduction

Farmers are careful to house and feed the chidkensaximize laying

and ensure the hen has a relatively long and hekiféh Egg producers
also have flocks of hens at different ages, enguitiey have a steady
supply of eggs ready for market to provide yeammbuncome. The

females (mature hens and younger pullets) aredrdmemeat and egg
production and breeds have been developed tol futihmercial needs.
Fresh egg production is primary to the egg indystigwever, a

significant amount of egg production includes egusposely broken

and used for powdered eggs, frozen eggspuchased by food
producers for inclusion in food products.

The broiler growing phase is only one part of theegrated total meat
production process. The objective of the broilemagger is to achieve
the required flock performance in terms of bird faed, live weight,

feed conversion, uniformity, and meat Idjiewithin economic

constraints. Broiler production is a sequentialcess, with ultimate
performance being dependent on each shbsing completed
successfully. For maximum performance to be atthiesch stage must
be assessed critically and improvements made wlereguired.

2.0 Objectives

At the end of this session, you should be able to

o identify methods of rearing chicken, acquire kfenwge and skill
of complete package of practice for qualpyoduction of
broilers.

. explain how to produce table and hatchablgs

. discuss the skill involved in caring andmagement of chicks.

3.0 Procedure

Egg production cycle: Birds usually start to layaabund five months
(20-21 weeks) of age and continue to lay for 12 tm®r{52 weeks) on
average, laying fewer eggs as they near the mguitmiod. The typical
production cycle lasts about 17 months (72 weeksl) iavolves three
distinct phases, as follows.
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Phase 1: Small chicks or brooders. This phasts [som 0 to 2
months (0-8 weeks) during which time small chicks kept in
facilities (brooder houses) separate from layirrgdi
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il. Phase 2: Growers. This phase lasts about 3tmsprirom the
ninth to the twentieth week of age. Growers maitieer housed
separately from small chicks or continue to beedan brooder-
cum-grower houses. It is important to provide appgie care to
the growers particularly between their seventeamith twentieth
week of age as their reproductive organs developngluthis
period.

iii.  Phase 3: Layers. Growers are transferred ftben grower house
to the layer house when they are 18 weeks old épge for the
laying cycle. Birds typically lay for a twe-month period
starting when they are about 21 weeks old andnigsintil they
are about 72 weeks old.

Management of chicks: Before chicks arrive at homake sure that;

I. A brooder is in place

. Paraffin lamps/electric bulbs/charcoal stoveawwilable o Litter
for the floor is available 1m2 will accommodate@ticks upto 4
weeksold.

iii.  Temperature control: 350C for day-old chick&-270C for 1
week. Reduce heat as they grow especially at night.

Feeding Exotic chicken

I. Broilers — 1 to 3 weeks feed with chick maship3 weeks feed
with broiler starter, thereafter with broiler fifisr.

. Layers — 1 to 8 weeks feed on chicksmaafter 8 weeks
introduce growers mash gradually, then with laym@sh after
drop of firstegg.

Management of Layers

a) Allow for good air circulation in layingplise
b) Layer needs on average 120 gm of foodipgr

c) Distribute food troughs and water troughenly (one basin/50
birds)

d) Provide grit at 20 weeks

e) Laying nests must be kept in dark placeliect eggs 3 times a
day, allow a nest/5 hens

f) Provide soft clean litter

0) Store eggs with small end down

h) Clean dirty eggs with steel wool/coarsa/es (ieverwash them)
i) Add greens to the diet and whenever fssiitamins to water
)] Debeaking at onset of lay

k) Culling when egg production drops belov#0
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Before Your Chicks Arrive: Setting the Stage

Vi.

Vii.

viii.

Brooder: a safe place to keep chicks warm, veateand fed. You
can buy or build elaborate brooders, but many clgidwers go
with a large plastic tote or large cardboard boa.cBrtain to have
the right size (with high walls) for the numberatiicks. You can
also start small and move to a larger brooderashicks get older.
Finally, you'll want a (ventilated) lid to keep beachicks from
escaping once they get bigger.

Brooder location: You want to keep the broodera warm, dry
place; many people set it up in a garage, otherg do their
house, while yet others do it in the chicken cobphere are no
adult chickens in the coop).

Heat lamp: Fairly essential to keeping theossi warm and their
temperature regulated, as they can't do so injtiglbu can use a
regular lamp and light bulb, but products madetfas purpose
(with a guard) are a bit safer and more consistatdiching heat
lamp to a 2x4 across top of brooder works well @ssdattaching
it to a floor lamp's pole.

Thermometer: While not absolutely crucial, a&nhometer will
help you more easily monitor the temperature inkr@oder. --
Bedding: Pine shavings in general are the bestriaktebut in
the first week or so, we like newspapers with aetlayf paper
towels on top (because the chicks will ggting the pine
shavings).

Waterer: Absolutely essential to have aore more waterers
designed specifically for chicks; other systemd Ve&d to sad
results and death.

Feeder: You don't necessarily have to get cliédders (though
it's recommended); some folks use the base of gncagon. If
you don't use a chick feeder, be more vigilant alk@eping the
feed clean (from poop) and dry. Some experts recemansimply
placing the feed on a paper plate for the first taws.

Chick starter feed: It's essential toeus feed specifically
designed as starter for chicks; your main choidélvei deciding
between regular and medicated. Feed this feed Herfitst 8
weeks or so.

Electrolyte powder: If your chicks are arnng by mail, purchase
the electrolyte powder (think Gatorade for chickssupplement
their water starting the third day or so and give thicks extra
strength in those key early days. (Old timers useplut sugar in
the chick water.)

Coop: Unless you're keeping the brooder in ¢bhep, you don't
technically need to have it ready now, but it istbe as time will
pass quickly. Every imaginable type of chicken cegjsts -- and
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your goal should be to find/build the one thest fits your
needs/code/number of chickens.

X. Pen: The healthiest chickens are the ones wiagéothe yard for
their food, thus you should have a plan for where'liylet your
chickens roam, from one nicely fenced pen to aesef pens, to
a moving pen, to your entire backyard. Tpen should be
fenced/enclosed to protect chickens from predators.

Day 1: Acclimating Chicks

I. Temperature: Brooder temp should be 3ffees.

. Water: First thing to do when baby chicks aerig to take one at
a time and dip their beaks in the water and beatethey drink;
this step is absolutely essential to survival. Refterer often.

iii.  Feed: Once the chicks have had a drink, refleatprocess with
their feed.

iv.  Location: Keep feed and water on outskirts edhlamp, ideally
on opposite sides (with heat lamp in the middlekéep water
from feed.

V. Sleep: Expect the chicks to sleep qulta during this first week.

Week 2: Baby (Chick) Steps

I. Temperature: Bring down brooder temperature grekes to 85
degrees.

il. Water: Check and refill waterer(s) at leastdsvia day. Clean
regularly with diluted vinegar.

iii. Feed: Keep with the starter feed. Be kgt about keeping feed
free of moisture and chick poop. Using a piece lgtvpod or
extra floor tile, raise waterer and feeder for sste and mess.

iv. Feathers: You'll begin to see small feathemaeng the fluff on
your chicks' wings and tail.

V. Bedding: Switch to pine shavings -- abb# inches deep; clean
brooder before doing so.
Vi. Grit: Introduce a small amount of fine fcki* grit to chicks' diet

-- needed to assist in digestion (which they wowddmally get if
raised naturally outside).

vii.  Perch: Consider adding a small, chick-diperch in brooder for
"roosting 101" -- made easily with three small lotaes in an H-
shape.

viii. Socializing: If your chicks are going to bmore than simply
production birds, now is the time to acclimate ¢hecks to you.
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Week 3: Keeping a Lid On

V.

Temperature: Bring down brooder temperature greles to 80
degrees by raising heat lamp about 3 inches.

Lid: Now's the time when you should start puogfia lid on your
brooder.

Waterer and Feeder: Consider raising liegght again, placing
them on a 2x6 -- and possibly switching to aduituuto make it
easier on your maintenance.

Brooder: If you started with a small brooddrmay be time to
upgrade to a larger one to accommodate your crgcisith.
Feathers: Lots more feathers are appgana replacing the fluff

Week 4: Life Beyond the Brooder

Temperature: Bring down brooder temperature grekes to 75
degrees by raising heat lamp another 3 inches.

Field trip: Depending on the season (assumatg kpring/early
summer), now is the time to introduce the pen ® ¢hicks in
small doses -- say 1-3 hours daily with supervision

Week 5: Tweens

Temperature: Depending on the season, the hegi Is done, as
long as the temperature does not dip below 60&ht.n

Feathers: The chicks should be looking less blabies and more
like miniature chickens, as adult feathers grow out

Separating the sexes: It's hard to tedl genders of most breeds
of chicks, but by now you should be able to by exang their
feather development -- and it's a good time to Isgpdhe sexes -
- the cockerels (young roosters) and the pulletsitg hens) --
especially if your focus is on keeping only hensl&ying. -- Pen:
The chicks can take longer day trips to the pen.

Feed: It's now time to start mixing in adultidken feed as you
finish up your chick starter feed.

Feeders and Waterers: If you have not alreaahg to switch to
larger (adult size) feeder and waterers.

Week 6: From Brooder to Coop

Acclimating: Time for the chicks to flélee brooder for the coop!
If they have not been raised in the coop, take timéelp the
chicks get used to their new digs.

Feed: Provide your chicks with chicken feedhléascraps, and
other tasty treats.
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iii. Feeder: Consider hanging the feeder (at thaper height at top
of chicks' backs) to make it easier on the chickeasd less waste
overall.

iv.  Pen: Being outside (depending on the seasomnh&gashould
now be part of daily routine for the chicks, brimgithem home
to the coop to roost for the evening.

Week 8: Expanding the Menu

Treats: Chickens are omnivores, so@dgnixed diet i€ssential.
Be creative and help the chicks from being boredhbwgging
some of the treats (such as a head of lettucéjeschiicks can peck
at them.

Week 12: Readying the Hens |

Nesting Boxes: Assuming you are raising hens fag-laging, now is
the time to install/prepare the nesting boxes. &ls&®uld be raised above
the ground and away from roosting area (to avoidppcontamination),
ideally offering some privacy. Lots of metlsodor constructing the
boxes, from old drawers and crates to water buckets

Week 16: Readying the Hens Il

I. Fake eggs: A great tip a veteran told us wasimua plastic egg
(partially filled with sand to give it a bit of wgt) in the nesting
boxes to help your young hens learn.

il. Feed (layers): Time to switch to a lafeed for your young hens.

Week 20: Laying Begins

I. Harvesting eggs: Once your hens start layingsd@fgere may be
a few misfires first), you'll want to check the tieg boxes for eggs
twice a day (while you also refresh water/feedgdard any broken
or pooped-on eggs.

. Nesting Boxes: Keep clean and fresh.

iii.  Extending the season: As fall arrives and dgy gets shorter,
hens will slow down egg production for the wintéou can extend
the season by placing a light in the coop that coorein the late
afternoon and stays on for about 5 hours -- gitimghens about
15 hours of "daylight."

4.0 Conclusion
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Broiler poultry farming is a lucrative business.sRally, broilers are
only for meat production. Generally highly meat gwotive birds or
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poultry breeds are called broiler poultry. Broilarg like other common
poultry birds. But this broiler is made in a sci@atway for producing
more meat in a short time. Following the procedaiveve will ensure
sustainable, profitable production of broilers.

5.0 Practical Assignment

1. Do you understand the different procedure of agarg day old
chicks in the poultry farm? If yes, write down wlyau understand

about them

2. How is layers managed in the farm you visited?

6.0 References

http://www.naads.or.ug/files/downloads/POULTRY %2 0HHNG.pdf

https://www.sapoultry.co.za/pdf-training/Traineessmal-poultry-
course.pdf
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PRODUCTION/MULTIPLICATION OF PIGS
1.0 Introduction

The major production systems of the swine induateyfarrow-to-finish
production, feeder pig production, and feeder gsiing. Farrow-to-
finish swine production is the most common type production. It
covers the entire production process, from breediingales of market
hogs. Gilts and sows are mated to boars or adificinseminated.
Females farrow a litter of pigs. The piglets areamed, and the sows are
bred again. The baby pigs are moved into a nursety they weigh
approximately 50 pounds and then to a finishinghbahnere they grow
until they reach 240 to 270 pounds. The pigs aem thold as market
hogs to provide pork for human consumption. Farrow-finish
production is the most intensive production syssem generally has the
greatest requirements as to management skills;,labd facilities.

2.0 Objective

At the end of this unit, you should be able to:

o explain production and multiplication séigies of pigs.
3.0 Procedures

General Procedures

I. Several breeds can be used in the productiewaie. Producers
should select breeds that work well in their prdduc system.
When breeding animals, swine producers useebped and
hybrid genetics to produce profitable offspring. $laommercial
swine producers use some form of crossbreedinga@nog

il. The three production systems used in produsiwge vary as to
the facilities needed, costs, and returns on the piarketed. Swine
producers require different types of facilities,pdeding on the
production system.

iii.  Pigs can contract many different diseasesdBcers use a variety
of methods to help reduce the spread oeads, including
biosecurity measures, proper sanitation, dmel purchase of
disease-free breeding animals. They need @mtify specific
health problems and work to reduce their effectéin® diseases
can generally be prevented through the use of skstrae
breeding stock, biosecurity, and vaccinations. Bceds should
use subcutaneous injections whenever possible.

11 11
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iv. Swine producers must make sure to meet nutregtirements
for proper herd health and production. Diets vagpehding on
the stage of growth or production.

Multiplication/Breeding Procedures of Pigs

Breeding is a complex science that requires skil knowledge. It also
requires thorough record keeping. To achieve genetprovement the
following methods can be used:

Selection select the best individuals in the herd for bregglooking at
their performance in various characteristics attgrlsize, growth rate,
feed conversion ratio, disease resistance etc.

Culling: remove the individuals that do not perform well.
Artificial Insemination (A.l.)

Artificial insemination is becoming popular in Piigeeding. It is not a
difficult procedure provided the basic guidelines &llowed it can be
highly successful.

The principles of oestrus detection, tigni and frequency of
insemination do not differ from those employed whesing natural
mating. However it is important in ensuring that;

I. Suitable equipment is used

il Suitable insemination environment
iii. Proper insemination techniques.
iv. Well stored and viable semen.

Management of Breeding Stock
a) Boars

I Start serving > 8 monthsage.
il. First two months of service, servdyamwice per week.
iii. After can service six times per week
iv. Should be kept in its own pen to avoid fighting
V. When mating transfer the sow to the boar
Vi. One boar can serve up to 15 sows
Vil. Considerable exercise is necessary prevent the
development of leg weaknesses.
Viii. The boar's feet should be trimmed regularky geemed
necessary.

12 12
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Boar should be washed with soap and wateery 4
months and sprayed for the lice and mange.

The pen walls should be white washed wathwash
containing a powerful disinfectant at the same time

b) Gilts/sows

Vi.
Vil.
Viii.
iX.

X.

Flushing

Provide enough exercise as some sows will tenatten
if not exercised.

A fat sow takes longer to come on heat.

It is also more likely to crush her youpmlets.

First service for gilts should not be until tage of 7 - 8
months.

Sexual maturity occurs as early as 4ndnths.
Reproductive life of a sow is 4 - 5 years.

Keep about 3-4 gilts/sows per pen of 9a10

Pen should be kept clean (change bendaguilarly).
Sows/qgilts pens should be next to the boarstimulate
them to come on heat.

But not too close so that they would gett use to him.

I. It is important that the gilt has at least twoet heat periods
before mating, to gain the increase in ovulatida.ra

. For gilts, the ovulation rate can be furthecrimased by a high
energy intake for 10—14 days prior to service.

iii. But should be reduced for the first 3 dafter mating.

iv. Increased feeding levels afterward to ensadequate energy
intakes,

V. but prevent high energy intakes between daysai® 105 of
gestation.

Breeding Cycle

The normal heat period lasts for 3 - 5 days

Heat signs

1st Stage: Early Heat Signs

i General restlessness
ii. Vulva turns red and is swollen
iii. White mucus discharge.

13
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2nd Stage: Service Period Signs

I Real Oestrus lasts for 40 - 60 hours

. Vulva becomes less red and swollen

iii. Slimy mucus discharge

iv. Tendency to mount and be mounted by others

V. The sow or gilt will stand still when pressusedpplied to her
back. (Thus the right stage to send her to the boesseminate).

3rd Stage:Post Oestrus-Period Signs

I The sow/gilt will not stand still when pressurseapplied to her
back.
il. The swelling of the vulva disappears.

Recommended practices

I. Put the sow with the boar for a short periodrgwday when the
heat is expected.

. Always take the sow to the boar. Thiseiss upsetting for him.

iii. Put the sow and boar together just befesgling.

iv.  Allow the boar to serve twice, with an intenatl about 12 hours
between services. If the sow doesn't conceivewstheeturn on
heat in about 3-week's time.

V. 10 days before service, give the sow/gilt 1kg2of feed extra per
day. Continue this for one week after service.

vi. give 0.5 kg extra feed per day at last monthpoggnancy, but
decrease gradually one week before farrowing. Beopienty of
water to help prevent congested gut during farrgwin

vii.  Each boar should be kept in its own pen toidvaghting. For
mating, the sow is taken to the boar.

Farrowing and Birth Management

Expected date of birth On average pregnancy lasts 115 days after
conception (3 months, 3 weeks and 3 days).

Farrowing Preparation measures and birth of piglets

About a week before the expected delivery datesdive should be:

I. Washed with soap and water and then dinggth a mild
disinfectant. The pen should be disinfected betbee pregnant

sow is put in. Immediately after washing she shdwgdput in a
pen of her own.

14 14
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il. Dewormed and treated for lice and mange. Angdy@acaricide
(cattle dip) can be sprayed on the sow or giltitbtke lice and
ticks.

iii.  Putting in the farrowing pen a week before thigh will also help
her get used to the new surroundings. This inceeelsance of a
quiet and smooth farrowing. It makes individualdew of the sow
possible.

iv. 2 days before farrowing, the sow and the pesukhbe washed
and disinfected again.

2 high pressure sprayer in shower area for pigsishbe provided,
in case of large farms

Piglet Management
Care of the Newborn Piglets

I. A few minutes after the birth the umbilical conday be pulled
gently away or cut if necessary (to about 5 cmtleng

il. After birth, the navel of each piglet should beaked in a cup of
iodine solution to prevent inflammation and tetanus

iii. Each piglet should be rubbed carefullgy d@ith a cloth.

iv.  Make sure the piglets are able to suck fromutider as soon as
possible after birth.

V. Weak piglets may need to be assisted.

vi.  The piglets can be given additional feed oftgmacow's milk, or
a mashed bean porridge to which a little sugatbleas added.

vii.  If the milk produced by the sow is toctlkt to meet the needs of

the piglets or the sow completely neglects thegbgyithey should
be put on another sow or reared on cow or goalis mi

Feeding Piglets Who’s Mother Produce Less Milk

I. If the sow does not produce enough milk the gigglshould be
given to another sow which farrowed or gave bipghathree days
before.

il. This sow should have fewer piglets than the bhamof teats on
her udder.

iii.  Transfer extra piglets to the sow with lesglpts after disguising
them with a spray which has a strong smell e.ginengil/kerol
diluted with water to last at least 1 or 2 days.

iv.  All piglets should be sprayed as soon as intotdn is done so
that the foster mother doesn't recognize the foesig

2 If there is no sow to take over feedihg piglets, they will have
to be given extra food by hand.

Vi. Goat or cow's milk can be given to the mothesler orphaned
piglets.

15 15
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Teeth Trimming

I The piglets are born with needle shagttte

il. It is usually necessary to trim the pigletgtte to prevent them
biting the udder.

iii. Only the points of the teeth should bmowed.

iv. If any more is removed there is a risidamaging the mouth.

V. When trimming the teeth the tongue of the pgylshould be
rolled back to avoid injuring it.

Anaemia or Iron Deficiency

I. Anaemia is caused by iron deficiency.

il. This iron is needed for the formationhaemoglobin.

iii.  This is an important problem, especially fasung piglets kept
indoors.

iv. They receive additional 1-2 mg/day fromlkmivhile they need
7mg during the first week.

V. The piglets become very pale a few weeks afieh land their
growth slows down.

Tail Cutting

I Cut the tip of the tail within 4-7 days.

. This prevents tail chewing, which candda infections.

iii. A piece of chain can be hung down from thelingi for the
piglets to chew.

Heating for Piglets

I. In cold weather, a small area can bedtkaith an infrared lamp.

. This keeps the young pigs warm.

iii. It helps prevent pneumonia and crushing as glggets tend to
stay under the lamp when not feeding.

Creep Feeding

I Young piglets from 7 days onwards should havghhprotein
feed available to them.

il. This has to be fed in a small area where théherocannot eat the
feed.

iii. The feed conversion rate of young pigletsvery high and thus
creep feeding is particularly economic.

iv. Creep feeding helps the piglets to get usef@¢nling at an early
age.
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Weaning Piglets

I. The piglets should already have started gettisgd to eating
from a trough alongside their mother.

il. They will need protein-rich feed as th&ijl be growing fast.

iii. There should also be plenty of clean wébe the piglets to drink.

iv. It is important for the piglets to learn drink water early in
preparation for weaning.

Types of Weaning

I. Weaning is usually undertaken in one of theee following
categories:

il. Conventional weaning: 3—5 weeks of age.

iii. Early weaning: 10 days of age to 3 weeks.

iv. Specialised weaning: segregated early wean(SEW) and
medicated early weaning (MEW).

Steps Taken at Weaning Sow
Determine whether the sow is to be culled or seagain.

I. On the day of weaning don't feed the sow, indags following
farrowing flush the sow until serving ( flush foramof 10 days)

il. Move the sow to another pen ( near a boar)

iii.  Sometimes vitamin/mineral is given justafweaning

Steps Taking at Weaning Piglets

I. Give piglets identification (tagging, ©bing, tattooing)

. Weigh the piglets to judge their averageight gain and
uniformity

iii. Feed piglets with care to prevenigastive problems after
weaning. The type of feed should not be changemhgand just
after weaning

iv.  Weaning (3-5 wks) do not feed more than 100eZpiglet/day
during 1st 4 days

V. Weaning (6-7 wks) start by feeding ab&086 of the ration
piglets receiving during the last few days swmckling, then
increase gradually

Vi. Check health of the piglets carefully (espdyidirst 4-12 days
after weaning)

vii.  Prevent stress, pay attention to hygieme elimate of the pen.
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4.0 Conclusion

One of the big advantages of farming pigs is taéifity to reproduce.
Sows can produce over two litters per year witlexeess of 20 piglets
weaned. This is a very high reproductive rate caeghdo cattle and
sheep for example. This article covers the badarimation you need to
adequately manage breeding pigs.

5.0 Practical Assignment

1. What are the production and multiplication pohaes of pigs in
the piggery farm you visited?

2. Enumerate the recommended practices of pigs maragers
practiced in the farms you visited

6.0 References

Ensminger, M. E. Stockman’s Handbook Digest. Daayill.: Interstate
Publishers, Inc., 1992.

Gillespie, James R. Modern Livestock and Poultrydection. 5th ed.
Albany: Delmar, 1997.
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FATTENING OF PIGS
1.0 Introduction

Pigs are considered intelligent, normally gentlémais that appeal to
many people as pets, whilst being a highly prosectneat producer
and one of the most popular farmed species thraugihe world. The
three prerequisites for successful pig ownershégp Keeping pigs well
fed on a balanced diet, providing shelter from wWesather and paying
attention to their health and welfare.

Good nutrition is fundamental to a pig’'s growth erareproductive
success, health and longevity. Pigs are opportangnnivores that
have evolved to eat a wide range of feeds. Theglassed as monogastric
animals, which mean that they have one stomach adgmpnt — this is
compared to ruminant animals that have four stonsaatpartments. Pigs
digest feed very similarly to humans, with limitedbility to extract
nutrients from high fibre feeds such as pasture.

2.0 Objectives

At the end of this unit, you should be able to:

. understand the nature of pigs and thenitran
3.0 Procedure

I. The feed mixture should be high in protein. Exéas of feed
high in protein: Oilcake, Fish meal, Purchased eatrates (buy
18% protein formulation). Mix these protein-ricleés with rice
bran, vegetables and kitchen scraps for a riclanoad feed.

. Keep the feed trough clean. Remove dirt and feldd before
giving new feed.

iii.  Pigs must be provided at all times with an quigte daily supply
of drinking water that is palatable, not harmfutheir health and
at a temperature that does not inhibit drinkingt8 to15 litres.

iv.  Feed the pigs twice a day with fresh, cleardfddake sure it is

not mouldy

V. Corn is their most common food, but they cou&hdfit from
having a diet with protein from soybeans or cookesht.

Vi. They grow faster with vitamins and othapplements.

4.0 Conclusion
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Pigs can be competitive for food when grdupused and because
concentrated feed can be eaten quickly, it is ingmirthat they are all
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given equal opportunity to eat their fair sharenfpound feeds should
be formulated by nutritionist that understands $pecific nutritional
requirements of pigs to ensure a balanced dietsigports health and
productivity.

5.0 Practical Assignment

1. List local ingredients available for fegglpigs in your area:
2. Formulate feeding regime for pigs grown fslaughter ard
market?

3. Write out the standard feed stuff formulation tokenaompét e
pig diets in the farm you visited?

6.0 References

https://www.afrii.org/wp-content/uploads/2016/1 IMAL-PIGGERY -
MANUAL-SENT-RF.pdf

http://nrm.co.nz/wp-content/uploads/2017/11/FAR_T®BINRM_Pig
Nutrition_Guide_A5-FINAL_WEB.pdf
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PRODUCTION OF MICRO-LIVESTOCK (RABBITS, GRASS
CUTTERS AND SNAILS)

1.0 Introduction

Micro-livestock’ has also been referred to mmni-livestock’ ‘or
‘unconventional livestock’. Any species living peanently or
temporarily on the ground can be considered as-rieistock provided
that has potential benefits for humans, nutriticerad/or economic, well
known in its area of natural dispersion and notallguobtained by
controlled breeding.

2.0 Objective

At the end of this unit, you should be able to:

. discuss the basic principle or act ofirggrass-cutter and snails.
3.0 Procedure

Grass-cutters

Rearing pen: The grass-cutters are kept in pendeirike rearing shed.
The number of pens depends on the production abgsctIt is
recommended to have one breeding female per penrddommended
surface area per adult animal in the pen is 0.2Th2.layout of the pens
depends on the type of material used in their coosbn. Metal pens
can be moved around, whereas brick pens will elfix

It is not recommended to use materials such aw stramboo, wood or

matting because they can be eaten away by the-guétess. The pens
can be open or closed, whichever the producer rgtefénere should be
room to move around between the pens. Feedingramkirdy troughs can

be made of cement or clay, and should be heavyginsa that the grass-
cutters cannot knock them over. The producer cakenthe troughs

himself. All that is needed is to make a mould @ivood or other scrap
material. Calculate one trough per three gras®isutt

The squeeze cage is used to handle the animals sasiéy. The
dimensions of the cage should be almost the sanikeaanimal to be
handled. The producer can make it himself, by lgd rectangular cage
with fine meshed screening. The producer should bessize of the cage
on the average weight of the animals in his pradagctand will also
depend on the animal stock chosen (heavy or lighety). The squeeze
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cage should be built in such a way that the anitaahot turn around
inside the cage.
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Selecting a group of animals for breeding should @ done at ran
dom. The farmer can get the best animals from #erest breeding and
multiplication centre, or from another breeder. Hetection should be
made on the basis of weight. The females shoulusak around the same
weight (avoid weight differences of greatbart 500 g); in contrast,
the male should be 0.5 to 1 kg heavier tifam females. Closely
related mating pairs, where the male is relateth&ofemales, are also
not recommended. The females can, however, beedelat

The male grass-cutter can mate with several femal@ssingle period.

The male, who can be identified by his wrinkledysan genitals, is placed
first in the pen so that he can mark his territand thereby reduce
the risk of fights. The female, identified by thieseness of the anus to
the genital area, is put in the pen with the mate24 hours. During the
mating session, make sure the male is heaviar tha female.

Handling grass-cutters is not easy. The technicgesl Wlepends on the
size of the animal. Young, light animal is lifteg the tail by holding at

the base of the tail. Then grab its back with treeohand (just behind the
front legs and without squeezing too hard). Thenahiis thereby turned

on its back, while holding the tail stretched ouitree same time.

A medium-sized animal can also be lifted by thel, thut it is
recommended to grab it on the back with the otlardhso that there is
not too much weight on the tail, especially if gr@mal is agitated. The
animal is then turned on its back in order to cldown. A heavy animal
should be handled by means of the squeeze cage.

The animals should get a balanced diet each dajetAbased solely on
green forage will lead to slow growth and reducetk mproduction in
feeding mothers, thereby increasing the risk ofouar infections. At the
same time, insufficient forage can lead to digespwoblems. It has been
calculated that a complete and balanced diet wildpce an average
weight of 3.5 kg in males and 2.8 kg in females.

Snail
Snail meat has been consumed by humans worldwibe girehistoric

times. It is high in protein (12-16%) and iron (86-mg/kg), low in fat,
and contains almost all the amino acids neededibnahs.
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Snail farmers follow this sequence for maximum picitcbn, namely;

I. Select the most favourable site for thailsfarm
. Providing good housing for the snails
iii. Providing good feed and ensuring goodilsiaam management.

Obviously, it is possible to farm snails in a coeiply controlled
environment, but this would require considerablgesiment costs.
Without artificial climate control, successful corarnial snail farming
is more or less restricted to areas with the falh@gicharacteristics:

I. Temperature: a steady year-round temperatugd 0 °C, and a
low fluctuation between daytime and nighttime tenap&res.

. Day-length: a fairly constant 12/12-hour photoipd throughout
the year.

iii. Air humidity: a year-round relative aiumidity of 75-95%.

iv. These conditions correspond to the tropiahforest climate
zones — and they work best when there is no proresliniry
season or strong fluctuations.

4.0 Conclusion

A well-managed integrated production systemmmasing several

diverse enterprises including small animal productdds considerable
value to a farm household. Small animals add tal feecurity, improve

human health through a more varied diet, generadteady cash flow
that increases household income, have an importaet in poverty

alleviation, contribute to the empowerment of woraed children as well
as the sick and the disabled and other marginalgedips, make

productive use of labour and valorise local feeffistand feedstuffs not
normally suitable for direct consumption by people.

5.0 Practical Assignment

Enumerate the principles required for raising ntivestock in your
area?
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What are the basic equipment and conditions nege$sasuccessful
rearing of snails and grass-cutters?

6.0 Reference

Akinbile, S.M. (1999) (1st publ.) Snail Rearing.olliise Business Net-
works, Ibadan, Nigeria. A simple booklet on giarfti¢an land
snail farming.

Akinusi, O. (1998). Practical rational snditeeding. In: Nigerian
Journal of animal production 1998 (vol. 25, p. &293-197).

Branckaert, R.(1995) Rearing unconventional livelstospecies: a
flourishing activity World Animal. Review. FAO. 83:
http://www.fao.org/ag/aga/agap/frg/FEEDback/WarQe2/v620
Ob01.htm#.

Hardouin, J.(1995) Mini-livestock: from gatheringp tcontrolled
production. Biodiversity Conservation 4:220-232.
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IDENTIFICATION OF BREEDS OF POULTRY, PIGS AND
RABBITS

1.0 Introduction

There are several recognized breeds of poultrys pigd rabbits in the
world. Choosing the best breed can be challenging, this practical
session will make aware of the various breeds aamikties, and will
provide necessary information so that poultry faisnean select the

right type for given situation.

2.0  Objective

At the end of this practical session, you shouldlble:

. to identify different breeds of poultrygp and rabbits.

3.0 Procedure

1. Poultry: To identify different breeds of poultryplibw the
following procedures and criteria. Parameters éwmntification includes:

Color, Comb, Feathers, Weight, Egg color, Egg Sisease resistance,
Taste / Palatability, Adaptability, Pigs.

Breeds of Poultry

Jersey Giant

Tleesey Giant is the largest of
American breeds, weighing 10 to
pounds. There are two varieties

the
13
of

Jersey Giants: Jersey Black Gignts

and Jersey White Giants.

Both varieties exhibit similar

characteristics of yellow skin a
single comb. However, they differ i
plumage color and pigmentation
the beak and shanks.

Jersey Black Giants have bl
beaks and nearly black shan
Jersey White Giants have yelld
streaked beaks and dark willo
colored shanks.
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Originally developed from eth
Rhode Island Red, theNew
Hampshire is used fobothmed
and egg production.

With almost identical characterissic
as its ancestor, the New Hampshir
breed is slightly meatier, weighing| 6
12 to 8 X pounds. Also, its
plumage is lighter red in color amnsl
generally less uniform. Ne
Hampshires have red ear lolmexd g
single comb.

Plymouth Rock

Considered the oldest and most
popular of the American breedbe
Plymouth Rock exhibits excehé
meat propertieand
layingcapabilities.

Plymouth Rocks have longodies
of good depth; they are fairly broad-
breasted. Body weight varies from
7%, to 9% pounds.
Several varieties of Plymouth
Rocks, each distinguished yb
plumage color, are available. White
and Dbarred varieties are most
popular; both have single combs.

First develcpec for utility purpose
and later becoming a fancier's
breed, the Rhode Island Red
rangier looking than the Plymdu
Rock.

With a wide and deepectangula
body, the breed isconsidered
meat-type, but it is also noted tee
best egg layer of the heavier breed
A Rhode Island Red is sliglytl
smaller than a Plymdh Rock
weighing between 6/1 to 8 12
pounds.

—~+

Wyandotte

The Wyandctte is a generd-purgose
breed, well adapted for eat
production and egg pduction. The¢
Wyandotte’s body shape and
feathering give it a short-backernd
low-set appearance.
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A mature bird weighs 6/1t0 8 12
pounds. Eight varieties of
Wyandottes are available; eéch
differs mainly in color.

Only the White Wyandotte is raid
commercially for producing brhar
crosses. A Wyandotte has yellow
skin and shanks, a rose comb, and
red ear lobes. It lays brown-slesl
eggs.

The Bralma breed originated in
India and was brought tothe
‘| American continent more tham
S | century ago.

Three varieties of Brahmas were
developed.

A mature bird weighs 9/1 to 12
Ibs. The Brahma is characterizeg|b
a pea-comb.
The Light Brahma variety is nst
popular because of its plumage
color; its body is white, the hackle
feathers are Dblack withwhite
edging, and the tail feathers are black.

D

The Ccchin breecwas importecinto
the United States about 184The
Cochin was bred for loose
feathering with little attentiomgiven
to egg production.

Its feathering is extremely longnd
abundant. A Cochin  appears
massive in size because of loose
feathering and feathered shanks.

A mature Cochin weighs 821to 11
pounds. Cochins have a lovaried
breast and a single comb. WFp
varieties within the breed aiack,
Buff (pictured), Partridge, and
White.
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Langsha

This sincle-combed breec originatec
in China, but was imported to thé
S. from England.

The Langshan is smaller in
size than other Asiatic breeds and
has longer legs with moderagel
feathered shanks. Body featherin
moderately tight. Tail feathers
long and are carried high. A nuaé
Langshan bird weighs 8 tal0O
pounds. The three breeds lay brown-
shelled eggs.

Cornist

Several varieties of the Cornish
breed have been produced with the
Dark and White varieties beingast
popular. Cornish crosses arpiite

"% | popular for broilerproduction. Th

breed is noted for its broad, e
breast and its compact, heavily-

| meated body. A Cornish is hegav

for its body size, weighing from 8 to
10 X2 pounds. All varieties of
Cornish have small pea-combs.

As a purebred, a Cornish ispmor
egg producer. Cornishes have
yellow-colored skin, beak, and
shanks. The White Cornish hpare
white plumage; the Dark Cornish’s
plumage color varies from greenish-
black to a reddish-mahogany.

Orpingtor

The Orpington breed’s populerity
has decreased because of ibneiler
industry’s develpment of
crossbreeds with yellow skirifhe
Orpington is slightly larger thathe
Plymouth Rock.

The Orpington breed is low-set and
heavy-boned. A mature birdeighs
from 8 to 10 pounds.

Loose feathering and white skiras
hindered the Orpingh’s
prominence. Differing only in color,
the four varieties of Orpingtons
include Buff, Black, White, and
Blue. Buff is the most popular
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. | variety.

| The Ancone resembles the Leghorr
in body conformation. A mate
.| Ancona weighs from 4 /1 to 6
pounds. appearance. The skin and
shanks of the Ancona are yellow.
The beak is yellow withshades o
black.

Hybrid Leghons m&ke up mos of
the egg production market. The
Leghorn’s reputation for being the
number one egg layer makesoie|
of the most popular of all breeds
America. Known for its stylish
carriage, the Leghorn varies |in
weight from 4 2 to 6 pounds. Th
varieties of Leghorns differin
plumage color — White, Buff, ah
Brown. Leghorns have yellowor
horn- colored beaks and i@l skin
and shanks. Leghorns areither
single comb or rose comb.

Minorca The Minorca is the largestof the
' A ' | Mediterranean breeds.
A mature Minorca weighs from 7 to
9 pounds. In conforni@n, the
Minorca is a long-bodied bird with its
back sloped downward from dh
shoulders to the base of the tail.
comparison, the Minorca’s tails
carried lower than the Legin’'s
tail. Mainly plumage color and tgp
of comb distinguish five varietiesf
Minorcas. The Single-Comb Vite
is raised in the largest nummbg
Skin color is white on allarieties
of Minorcas.

)%
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There are 3 basic types of chickens — broilerskeats and layers

Broilers

A broiler (Gallus gallusdomescus) is
any chicken that is bred and raise
specifically for_meat production. Mat
typical broilers have white eéthery
and yellowish skin.

Most commercial broilers esh
slaughter-weight between four and
seven weeks of age, although slower
growing breeds reach slaughter-glai
at approximately 14 weeks of age.
Because the meat broilers athis
young at slaughter (roughly08g),
their behaviour and physiology ear
that of an immature bird.

—

Layers (Rhode Island Red

LgEEEET

B, =

The bird's feathers are rug-colored
however darker shades are known,
including maroon bordering on black.
Rhode Island Reds have rethnge
eyes, reddish-brown beaks, andlow
feet and legs, often with a bdf
reddish hue on the toes and sidethel
shanks. Chicks are a light red tan
color. The roosters usually weigh in| a

about 8.7 pounds (3.9 kg), the hens
average slightly less at 6.5 pols
(2.9 kg

A rooster also known as a cockere or
cock, is a male ghlhaceous bird
usually a male chicken (Gallgmllus).
Mature male chickens less thamep
year old are calledockerels

2. Pigs: Breeds of swine can be grouped into twofedbht
catagories, “Maternal” or “Terminal” breeds. The teraal breeds are
known for their large litters and are selected replacement females.
Terminal sire breeds are recognized for their ghoartd carcass quality
and are usually used for terminal crosses.

30

30



Animal Husbané&gietHichen My Fedmigess Non-Ruminart

Breeds of Pigs

Berkshire

The third-most reccrded breed of
swine in the United States, Bshires
are known for fast and efficie
growth,  reproductive efficienc
cleanness and meat flavor andlue.
The first U.S. meeting oBerkshirg
breeders and importers was held
1875, with the American Beshkire)
Association formed shortly after
making it the oldest swine regigtin
the world.

Chester White

Cheste Whites originatec in Cheste

County, Pa., from which their nan

was formed. These white hoggth
droopy, medium-sized earsare
known for their mothering ability

durability and soundness. Padker

also tout their muscle quality.

Duroc

The secind-mosi recordec breed of
swine in the United States, thed
pigs with the drooping earsre
valued for their product qualit
carcass YVield, fast growth and le
gain efficiency. They also addalue
through  their prolificag and
longevity in the female line. Mucbf
the U.S. breed improvesnt hag
occurred in Ohio, Kentucky, ifiois,
Indiana, lowa and Nebraska.

e

An-

The hogs with “the belt,” Hampshres
are the fourth-most recorded breiac
the United States. Most popularthe
Corn Belt, Hampshires are knowaor
producing lean muscle, higbarcas
quality, minimal back fat andarge
loin eyes. Females also are known
their  mothering  ability, vih
longevity in the sow herd.

)

31

White hogs with drocpy eas,

31




Animal Husbané&gietHichen My Fedmigess Non-Ruminart

Landrace

Landrace are the fifth-nsbd recorde
breed of swine in the United Statf]

Known as “America’s Sowherd

32
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== | Landrace females are heavy milkers
and often farrow large pigs. Crossing
well with other breeds, Landrece
ofter posses lengtr of bady, a high
percentage of carcass weight tine
ham and loin and the ideal amawf
finish.

In the early 1800s, Poland China
hogs originated in Ohio. Today
Poland China hogs are knowor|f
their large frame, length of body,
leanness and muscle. They also |are
excellent feeders, gaining well uer
good care and management. Vhe
also are quiet in their disposition.

Spotted The Sgotted swine breed is

: characterized by large, black-and-
white spots. Many breeders aentra
Indiana specialized in breedjn
Spotted hogs through the ears
Today, Spots are known for the@ed
efficiency, rate of gaimand carcas
quality. In addition, commerdia
producers appreciate Spotted fensale
for their productivity, dociliy and
durability.

Yorkshire The mos-recordec breed of swine in
= ik Nprth America, Yorkshires arwhl.te

( : with erect ears. They are found
,-Jk' almost every state, with the hige

W - y g

4/ i populations being in lllinoisindiana
u lowa, Nebraska and Ohio. Yorkstsre
are known for their muscle, with

high proportion of lean meat andw
backfat. Soundness and durabikine
additional strengths.

3. RabbitsRabbits are easily identified due to their longseéarge
eyes, and short, fluffy tails. These pests typjcllbk reddish brown or
gray in color and a little more than a foot in léngAs the weather gets
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colder, their fur tends to darken and get longeablitts are prolific
breeders and can produce as many as seven littggara Each baby
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rabbit is born blind and without fur, but becomadeapendent within
four weeks and is able to breed at two to threethsoold.

Breeds of Rabbits

1. Utility Breeds

New Zealend

The crosangoriginally of the Belgium
Hare and the Golden Fawn praogkd
the New Zealand Red and later the
New Zealand White and New Zealapd
Black.

Its the preferred breed ofthe
commercial producers and has
acquired an excellent reputation as a
show rabbit.

Its body should be of medium leihg
not long like the Flemish or shortdin
cobby as in the Dutch. Its hindquase
should be well rounded and meat
with a deep well filled loin and
shoulders in proportion. Weights| -
Senior Bucks 4.5 kg (10 Ibskenior
Does 4.9 kg (11 Ibs).

Californiar

The Californian ha beer arounc since
about 1930.

Its lustrous coat and black point
markings make it a most attractive
show animal with its broad shoulders,
deep well filled loin, and well roundé
hindquarters. Weights - Sr. Buckkg
(9 Ibs), Sr. Doe 4.3 kg (9.5 Ibs).

35
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Champagn«D’argente Its fur colour is Silver, anc Silver in
French is Argente, hence the name
Champagne D’Argente or the Silver
of Champagne.
The breed is judged primarily foreat
purposes. It is fined boned with gbo
meat qualities. On the show tabla,
prime coat, it is very hard to bedthe
young of this breed are born jelack
and begin silvering out at arour@
weeks of age. Weights - Sr. Budkb
kg (10 Ibs), Sr. Doe 4.8 kg( 10.5 kg).
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The Satir Fur is scft anc silky anc hag
a very noticeablérilliance  or sheen,

meaning, it does not shinkkesome
normal furred rabbits, it glows.

The Satin is an ideal exhibition @&n
commercial rabbit. Its excellent eat
producing qualities and the lustg
sheen of its fur when on the 8ho
table, will rival any breed of rabbiof
Best in Show. Weights - Sr. Buek3
kg (9.5 Ibs), Sr. Doe 4.5 kg (10 Ibs).

Flemish Giant The Flemish Gianti is the largest of all
R breeds.

Although it is considered
commercial breed, its slow growth and
large bone make it very uneconomical
to raise in a commercial situatioorf
food. However, once it is placeoh
the show table it's a different matte
People just stare in silence titis
gentle “Giant”. Weights - Sr. Buok.3
kg (14 Ibs), Sr. Doe 7 kg (15 Ibs

2. Fancy Breeds
Frencl Lop Flemish Giant is rather docile anc
e good mannered, making it a lea
favourite among the public at fa
and exhibitions.
With its massive size, bold head,dan
its ears framing the head, giving
with the crown, the appearance of jan
inverted horseshoe, it's a hard ede
to resist. Weight - Sr. Buck 5 kg (11
Ibs), Sr. Doe 5.5 kg (12 Ibs)
The peron wha raises Dutch mus
be dedicated to the breedhe
cheeks, neck, blaze, undercuget
and more must all be marked their
certain ways and breeders must
constantly pay attention to these
markings while at the same time

=

U
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placing them on the proper, compgact
and cobby, Dutch body. Theare

high spirited and inquisitive and on
the show table a perfect Dutch]|is
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unbeatabl¢ Weight - Sr. Buck 2 kg
(4.51bs), Sr. Doe 2 kg (4.5 Ibs)

The Rex breec is anothel breec that,
like the Satin. The furhsuld be
short and plush-like al
approximately 5/8" long, extremg
dense, straight andupright, aul

should be the same length all ovisr

body. As a show animal tlyeare
extremely beautiful and add a lof
class to the rabbitry that raises rin¢
Weight - Sr. Buck 3.6 kg (8 Ibsgr.
Doe 4 kg (9 Ibs)

Havani

The Havana first appeared in
Holland in 1898. 4-H Membeltsave
benefited greatly from this breed.
good beginner’s rabbit, the Hava
normally has a mild, easy-goir
disposition, making it easy toandle
and care for. On thehew table, th¢
lustre of their fur and their gen
manner make them one of thep
contenders for the Best in SRs.
Weight - Sr. Buck & Sr. Doe 2.kg
(5.5 Ibs)

Holland Lops

This is the smallest of the lop
breeds. They should resembtbe
French Lop in giving the appeara
of a massive little lop. They are not
miniature duplicate of a French Lg
though, because they do hatresir
own individuality. The motto oits
speciality club is “The Hallmén
Breed” and that says it all. Weight
Sr. Buck & Sr. Doe 1.4 kg (3.0 Ibs)

11

A
na
g

tle

The American Fuzzy Lop is one of
our more recent breeds, and morg¢
less just a woolly version othe
Holland Lop.

With its short cobby body, covere
by 2" of wool, its ears framg an
endearing face, it becomes a wj
hard breed to resist. The body shig
be well rounded and well filled, vt
no rise to the back from et
shoulders to the hindquarters. T

A\)%4

d
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Fuzzy Lop comes in numerous
recognizec calours, in solid anc
broken. Weight - Sr. Buck & Sr.
Doe 1.8 kg (3.5 Ibs)

The Jerey Woolly is anothe of the
recent breeds. The Jersey Woolly
has a gentle disposition. Thayeno
given to aggressiveness nor areythe
over excitable. The wool on a
Jersey is somewhat differerthan
other angoras; 2-3" in lengthnd
when prime, the wool igullof life.
The body should be cobby
shoulders nearly equal in widthith
the hindquarters and well rounded,

This is arother of the newe breeds
In the simplest of terms, as its n@am
suggests, it is a miniature dhe
standard Rex. It should show
balance and uniformity throughou
To the touch its body shoulthe
covered with firm flesh and no
protruding bones should be felt.nQO
the show table the Mini Rex has
been holding its own and is showing
up in the winners section moredin
more. They are available in sokahd
broken colours. Weight - Sr. buck
1.8 kg (4.0 Ibs) & Sr. Doe 2 k@ .25
Ibs)

This is the smallest of all breed of
rabbits. It is a truly miniature breed
with a short, compact, well-rounde
cobby body with wide shoulder
well- developed loin and
hindquarters. When everything is put
together right you could cqpare its
body to a short piece of 2x3 with
straight lines from the shoulders to
the hindquarters on th®p, sides
and bottom. It is very alert dn
inquisitive and with its boldand
bright eyes, it doesn’t miss a thing.
They are available in 30 plus cois
that are classed in 5 grougSoplids,
Shaded, Agouti, Tans, and A.O.V(s

:—1'
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(any other variety). Weights -Sr.
Buck & Sr. Doe 1.1 kg (2 Ibs

The Angore rabtit, which originatec
in Ankara, Turkey, has been around
for hundreds of years.
Angoras are a bit smaller than the
medium weight breeds. Angora
rabbit wool has some unigue
characteristics unlike regular Ango
wool that makes it ideal off
spinning. Angoras require ore
upkeep than normal furredabbits
but if the upkeep is regular, thenist
not too time consuming.

4.0 Conclusion

Animal identification is a process done to identégd track specific
animals. It is done for a variety of reasons intigdverification of
ownership, biosecurity control, and tracking fosearch or agricultural
purposes.

5.0 Practical Assignment

I. Visit a rabbit farm or show and learn about aety of kinds of
breeds.

i, Name breeds of Poultry you can find in your area

iii. Visit a poultry farm and learn about a variety ofds of breeds.

iv. List the names of the purebred breeds of hogsateafoundi n
your locality.
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V. Write the name of the breed of swine in the sphatis provided
for each description.

6.0 References
https://www.pork.org/facts/pig-farming/major-swibeeeds/

https://extension.umd.edu/sites/extension.umd.gels/fimages/progra
ms/poultry/Breed%20choices

https://mpra.ub.uni-muenchen.de/48476/1/MPRA_paf%76.pdf
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HANDLING AND RESTRAINING POULTRY AND HOW
TO CARRY RABBITS

1.0 Introduction

Handling poultry shows chickens being captured araved to another
area for weighing. Birds should be captured anddieahonly when
necessary. The non-holding arm care hkused to assist
with restraining the bird and prevent the wingsrirflapping.

2.0 Objective
At the end of this unit, you will be able to:

o explain handling and restraining poul for physical
examination, vaccination, blood collection or weitgking.

3.0 Procedure

Chicken are fragile but can exercise fear when #dreynot approached
gently.

a) Remove the chicken from the cage or cdtah the pen. When
removing the chicken from a cage, come from beldnd wrap
your hands around its body. When catching a chidkea pen,
move it calmly into a corner or lure it with a treand then
quickly grab it by wrapping your arms around thedyaoDon't
chase it as this can cause a lot of stress.

b) Hold the wings against the body to previéret chicken from
flapping its wings but don't squeeze toohtlig - allow the
chicken to breathe.

C) Lift the chicken out of the cage or upnfrthe ground and tuck it
under your arm.

d) Put one of your hands between thgsland squeeze them
together gently, supporting it at the same timehlite palm of
your hand. Your arm can be used to gently ptasswings
against the body and stop it from flapping. Thisthme leaves
one hand free for examination, such as checkindabg taking
temperature, measuring respiration rate etc.

e) To turn the chicken around, wrap your lsaa@und the body again
and while turning it, tuck it under your other arfdse your
hand again for support of the body and to holdl¢lys together.
This position allows you to take the temperaturé examine the
vent.

39 39



f) To put the chicken back down, hold thegg against the body and
with your hands wrapped around it gently lift itvdm Make sure
the feet touch the ground, before you let go.

Therefore to have a good technique of handling mestraining, you
have to examine the chicken first by identifyingdysical body parts.

Doy W atties S omib-
Abierialel taes salner e " mhould be bBlemiah-free
And freae of discharne ——

Pdomtr fla - Sheorwled b
Digehar@e fres

——

Wt
Showld e clcan

Eaal:
should be paddocd
By muscles

= Foathors:
= whould Be shirvy
Bl ol MFuffed wp

Legs manid Toea:
——-__—;.__ Bhcaile] e wenli-acmbed
— VWIENMOUT laionmE,

SIN | Parts of | Expected Observation
Chicken

1 | Check the eyes They shculd be bright, clea anc alert anc show
no signs of discharge. The pupils on each side
should be the same size & shape.

2 Check the | The nostrils should be free of discharge. You
nostrils should not be able to hear sounds of respinati
If you can hear the chicken breathe wiih
strenuous exercise, this always means that
sick.

t

3 Check thel They should be blemish free. Also check |for
wattles & the | signs of parasites around the base of the wattles.
comb

4 Check thel This is a little bit more difficult, anc you might
beak and the| need two people. One person holds tleakb
trachea open while the other checks the inside. Chickens
can have many parasites that hide arourair|th
trachea and esophagus such as gapeworm and
throat worm. There should be no white lesio
in the mouth and no obstructions anywhere.

5 Check the | There should be no bald spots, the plumage
feathers should be well maintained and sleek dtee
regular preening. Check for parasites mowvimg
between the feathers. Dull feathers may ¢ati
a bad diet. Consider changing the diet.
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Check the keel
bone

The kee is the breatbone anc birds shoulc be
well muscled around their keel. If the keel

41
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pointy and sticks out, this may be a sign of
undernourishment.
7 Check thel There should be no sign of faeces around|the
vent feathers of the vent. The vent should be clean.
8 | Check the legs| They should be well-scalec anc smooth. If there
& the toes are lesions on the legs or bumps, thisildo
indicate bumble foot or pox and neetis be
treated.

How to carry Rabbits

Vi.

Vii.

viii.

4.0

The first and most important rule of hhmg your rabbit
correctly is to never pick him/her up by the edhg scruff, legs
or tail. It is painful and can cause serious dama@a wouldn’t
want to be lifted by your ears, would you?

The second rule to remember is that rabbitsfigile. They are
quick indeed, but have weak skeletal systems.

Thirdly, rabbits do not always enjoy bgipicked up. Some of
them will tolerate it, but many will struggle whewou try to lift
them. Therefore, picking them up can be a delidaisiness.
Sometimes it is necessary to pick up your rablmtydver, such
as for nail clipping or vet checks. So here areesaseful tips.
Approach your rabbit slowly and get down to/hés level. It will
help put your bun at ease. Petting the rabbit aldlo have a
calming effect.

When you feel confident your rabbit is readylte picked up,
scoop him/her up by placing a hand under the tarsbpull your
bunny close to your body.

Support the rabbit's hindquarters. Ydounny needs to feel
secure in your arms.

If your rabbit struggles when being pidkeip, hold him/her
firmly, but be ready to put him/her down. Your réhimay think
the better alternative to being held is to leaprfrgour arms, but
this can cause serious injury.

When putting your rabbit down, slowly squaiwin while holding
your bunny close, and let him/her down gently.

Your rabbit may respond with a thump orymack up his/her
hind legs at you while scampering away. It's noghpersonal,
he/she just disapproves of being picked up.

Conclusion

Restraining a chicken humanly is an act of holdimgchicken in a way
that is the least stressful from the chicken.
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5.0 Practical Assignment

Write out Practical Observation in the farms yosited

6.0 References

Back-Yard Rabbit Keeping in the Tropics (Agrodoki8g #20), by J.B.
Schiere & C.J. Corstiaensen, AGROMISA aGdA, the
Netherlands, 2008, 74 pp.

Raising Healthy Rabbits under Primitive Conditiobng,Dr. W.S. Bivin
& Dr. W.W. King, Christian Veterinary Missions, Dsion of
World Concern, 108 pp.

The Homesteader’s Guide to Raising Small Livestbgk].D. Belanger,
Rodale Press Inc. Book Division, 1974, pp. 10-62.

The Rabbit Project Manual, a Trainer's Manual foed¥lRabbit Project

Development, by S.D. Lukefahr, Heifer Projéoternational,
1992, 103 pp.
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P1G HANDLING TIPS- USE OF VOICE, TOUCH AND
FOOD/HANDLING AND RESTRAINING PIGS FOR
INSPECTION AND ORAL TREATMENT S

1.0 Introduction
All stockmen that handle and restrain pigs showdsbown the correct
techniques relevant for the size/age of the pigrrédd handling and

restraining a pig will reduce the risk of injurydastress to both the pig
and stockman.

2.0 Objectives

At the end of this unit, you should be able to:

. safely handle young pigs.
. handle older pigs.
o restrain the pig.

3.0 Procedure
Before restraining a pig for treatment ensure:

I All the required equipment is ready t@ us
. The equipment is easily accessible ohegptg is restrained.

Young Pigs (up to 10 kg)
Outline of Work — Moving Piglets (By Lifting Them)

I Lift the pig by a back leg, taking caretno ‘snatch’ or ‘swing’
the piglet as you lift it

. Support the chest with your other hand, whervimg with the
piglet over any distance to avoid undue pressureteg joints

iii. Lower the piglet back to the ground, ensuribgth front legs
have contact with the surface

iv. Then gently lower the back legs to thefland release your grip
Only lift one piglet at a time in eadtand.

V. Never pick a piglet up by their ear hist can cause ear
haematomas - or by a front leg or tail.

Outline of Work-Restraining/Handling for Inspection

i. Lift the piglet by the back leg

44 44



45

Place your other hand under the chest of tlggepito provide
support (Figure 1)
Lift the piglet and hold so that it is tipontal (Figure 2)
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iv.

V.

Figure 1 Figure 2

Hold the piglet firmly to minimise the peg’s ability to move
Alternatively after lifting, place the piglet ew your forearm with
the chest in the palm of your hand and the leggihgneither
side of your arm.

Older Pigs (over 10 kg)
Outline of Work

When moving pigs, ensure the way forward is Glesgcure and
obvious to the pigs

When moving pigs, ensure that the pigs are rdovem dark to
lighter areas with no shadows

When restraining pigs, ensure the area wilt pose a risk of
injury to pig or stockman ie nonslip floor, flatdeis, clear of
distractions.

When restraining pigs ensure the required egeint for task is
ready and immediately available to you in the hiexgddrea.

Outline of Work-Moving Growing Pigs, Sows and Boars

iv.

V.

Vi.

Move the pig in a calm, unhurried manner

Allow the pig to walk to its destination at itswn pace at all
times

The pig can be encouraged forward by oé& pig board and

voice

Do not kick the pigs or use sticks/proalslirectly hit the pigs

Pigs should only be encourage forward, whenwhg ahead of
them is clear.

Certain pieces of equipment, e.g. eleajoads, are banned by
Assurance schemes.

Outline of Work—Restraint

Ensure the area is large enough to perform #s& safely, but
small enough to restrict movement, e.g. at the @&nd passage
way or specific handling crate

Ensure the pig cannot move forward
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iii.  Apply gentle pressure with the pig board/ydeg to the hind-
quarters and flank of the pig to keep them sitill
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iv.

Treat the pig as quickly as possibled areturn to its pen
promptly.

Restraining Using a Snare

If the task will take a long time, e.g. to lanae abscess, the use
of a restraining snare or snatch may be necessafgyrdvide
adequate restraint.

They should only be used when absolutely nexngssand the
person snaring should be trained and competehissadtivity.

The snare/snatch should be designed spedifi¢ai the purpose
of restraining pigs and kept clean and hygienic.

Outline of Work

Vi.

Vii.

Set up the area of restraint as abovetrGbtine pig’s movement
with a pig board

The size of the snare loop should be relevarhé size of the pig
being restraint

Place the snare loop in the mouth and overttipejaw and snout
of the pig, with the snare handle held verticatiytie other hand
Move the loop as far back in the mowth possible before
tightening it Hold the snare securely

A second person can then perform theirequask

Release the pig as soon as possible by smoaibkening and
releasing the snare and then return the pig foeits

Pigs should not be restrained by snatcliargorolonged periods.
Do not attempt to move the pig by pulling the pigthe snare
Pigs should not be tied up by the snare.

Recommended Practices

48

Aim for 0% of pigs being injured from handlinggstraining, or
moving pigs

Respect the pigs’ flight zone: never approach umsuspecting
animal through its blind spot. Refer to AppendixKPig Vision
and Flight Zone

Move pigs in manageable groups that arals enough for the
handler to be able to affect the lead pigs and @natappropriate
for the facilities and the size of pigs. Always regvigs at a pace
comfortable to the animal

Have non-essential people move out of lthe of pigs’ sight
when moving pigs

Walk through finishing pens periodically in almamanner so
that pigs become accustomed to people.
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Wi af The anlmal

Balance point of the pig. If the intention is to weahe pig in a forward
direction, the animal handler should be situatqubait b.

4.0 Conclusion

Pigs will naturally head for a gap (or opening) wh@u approach them
or try to catch them. You can use this habit to endle pig go where
you want it to If two pig boards (wooden boards® &juare) are placed
either side of the pig's head it will move forwardthe directionthe

handlers want it to go. As the animal gets oldeait be trained to move
under the control of one handler who uses a boaddaawoodenbat

about 1 m long. The handler always keeps pig board between
himself and the pig. If several people try to dravgpig it can turn and
charge between them.

5.0 Practical Assignment

1. Outline of work for moving growing pigs, sowsdaboars inthe
farms you visited

2. Outline of work for restraining/handling pigs fgeneral inspection in
the piggery.

6.0 References

Kittawornrat A, Zimmerman J. J. Toward a better erstanding of pig
behavior and pig welfare. Animal Health Researchi®es 2010
www.fao.org/fileadmin/user_upload/animalwelfare/wahl
oad.pdf

http://www.thepigsite.com/articles/2392/handlingdarestraining-pigs/
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MANAGING STRESS DURING HANDLING OF PIGS

1.0 Introduction

Pigs can easily be handled in the farm with a mimmof stress, if their

behavior is understood Improper handling of pigswever, causes
considerable stress in the animals and can hawdranéntal effect on

many of their physiological functions. For exampd#ress can reduce
weight gains, lower immune responses, alter phggioal factors such

as blood chemistry and interfere with reproducpix@cesses.

2.0 Objectives
After studying this unit, you should be able to:
o minimize stress during pigs handling

3.0 Procedure

I. Use Lighting to your Advantage: Pigs are vergsséve to sharp
contrasts of light and dark; Lighting should beghtj but evenly
diffused; Pigs reared in enclosed buildings mayk ba full
daylight; Use lamps to illuminate areas into whidu want the
pigs to move; Lamps must not shine directly intoeseyof
approaching animals

. Be Aware of Changes in flooding or Wall: Chasga flooding
types or texture or wall color can cause pigs fose to move.
When transferring from metal/plastic floors to crete, allow 30
minutes to become accustomed to new flooring; Enson-slip
floor surface

iii.  Reduce Excitability in Pigs: Reduce eatility in pigs by:
Providing toys; Providing extra contact with peqpteefer daily
contact; Playing a radio in the building; Effectness dependent
on type of housing, genetics, husbandry, procedaed other
factors

iv. Use Appropriate Sorting and Handling Ecquent: Lightweight
sorting boards or panels, Nylon flags; Witch’'s/Mhbigs Cape
and Shaker paddles

Procedure to Reduce Fighting in Mixed Pigs

I. Minimize other stressors
il. Avoid overcrowding
iii. Ensure adequate ventilation
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iv.

V.

51

Do not mix when disease is obvious
Mix all pigs at same time in a strange/een
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Vi. Avoid mixing pigs when temperature > 90°F
vii.  Provide areas for pigs to escape durigbting

4.0 Conclusion

Observations of pigs indicate that providing theithvoys and positive
human contact reduces their excitability. A calmnaal can be trained
to cooperate during restraint and handling. Thikesahandling less
stressful for both the pigs and their handlers.

5.0 Practical Assignment
o What are the procedures for minimize stoagring pigs handling

6.0 References

Dantzer, R. and Mormede, P "Stress in Farm AnimAldNeed for
Reevaluation." J. Anim. Sci. 57(1):6- 18, 1983.

Grandin, T "Reducing Stress of Handling to Imprd&®ductivity of
Livestock." Vet. Med. 79(6):827- 831, 1984.

Wood-Gush, D.G.M. and Beilharz, R.D. "The Enrichineh a Bare

Environment for Animals in Confined Conditions." glp Anim.
Ethol. 10:209-217, 1983.
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MANAGEMENT OF ECTO-PARASITES IN POULTRY
AND PIGS

1.0 Introduction

External parasites, including lice and mites, &ttaoultry by either

sucking blood or feeding on the skin or feathetecks infested with

lice or mites can show similar symptoms: decreasggd production,

reduced appetite and weight loss. Because earcti@h can prevent a
flock outbreak, regularly check your flock for emtal parasites. Pigs
can suffer from infection with dark coloured licéhish can be seen on
the animal's body. The lice feed on the skin amitate the pig which

will scratch and can cause wounds which becometiede Treatment
involves spraying with coumaphos and cleaning theas where the
animals are kept. Indigenous chickens can be fomndlmost all

households in rural areas. They are considerea am@ortant source of
income, besides providing a cheap source of pratethe form of meat
and eggs to rural people (1, 2). Several speciesctif-parasites (e.g.,
flies, lice, mites, and ticks) can infest poultry.

Ectoparasites can be found practically in all hindbere they feed on
their blood, feathers, skin, and scales. They mayse a range of
symptoms, including discomfort, irritation, losd plumage, stunted
growth, reduced egg production and hatchabilitgraia, increased feed
costs, elevated mortality, and susceptibility tchest infections. In
addition, ectopara-sites transmit several infedidiseases and serve as
transport or intermediate hosts for different helimic parasites. While
lice generally feed on feathers, M. stramineusnisvikn to feed on blood
and to carry the equine encephalomyelitis viruscdntrast, Chlamydia
psittaci, an intracellular bacterium causing psits in birds, has been
isolated from Menopongalli-nae. Furthermore, a nends other poultry
diseases, such as pasteurellosis, fowl pox, Nelgcdstease, and in
some cases, Chlamydia, can be spread by some spé&etopara-sites,
especially ticks and mites. Dermanyssusgallimas been widely
reported to transmit human and animal pathogerg, (giruses and
bacteria) and parasites (e.g., Hepatozoon) to fexrraed veterinarians.
Therefore, poor management of these parasitesiaigd accessibility
to relevant resources prevent efficient poultrydoiction through output
reduction and the increasing risk of disease oaltze

2.0 Objective

At the end of this section, you should be able to:
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identify ecto-parasites and treatmentlalb$e for each of them.
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3.0 Procedure

Generally an aerosol (ACI) should be gently spragedr the feathers
and the ectoparasites should be collected afterirb oy shaking the
indigenous chickens. The vent, cloacae, breastbcamattles, and ear
areas of the animals should be inspected for flesasg a magnifying
glass and/or flashlights. To collect lice, the headck, wings, body
surface, and cloacae should thoroughly be examised) a magnifying
glass.

To detect infestation with poultry red mite (PRNe animals should be
examined during the night hours. Finally, the eatagites should be
preserved in 70% alcohol, cleared in lactophe and mounted in
Canada balsam on a slide. They should be ident#@brding to their
morphological characteristics using key identificatas described by
Soulsby.

The table below shows brief information of ectogsites and treatment
of infections.

Ectoparasites | Descriptions Treatment
Poulrry and Pig | Poulry lice are tiny, wingles: | Lice can  be
lice parasites with broad heagsontrolled with

Lice spend their entire life | nicotine sulphate
cycle on the chicken, butdo | malathion  4-7%
not suck blood. Insiead. they | dustsor stirfos.

eat feathers and dry skin
usualy founc below the vent

Mites Mites are spider-like creature | They  can  be
thai are sc small they are harc | controlled  with:
to detect. They typicallynicotine sulphate,
survive on a chicken's bload, | malathion  4-7%
tissue cells, or feathers Mites | dusts or stirfos.

do not need to live on chickens

to survive; some types live in
the chicken coop and only
crawl on the bird to feed
Common  poultry mites
include: Northern Fowl Mites,
Red Mites, and Scaly Leg

Mites.
The Northerr | The Northerr Fowl Miteis the | Treement
Fowl Mite most common external poulrincludes: nicoting

parasite and can be vehard sulphate
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to eliminate. It lives on thbird
at all times and sucks blo

;

malathion,
anc carbaryl.

stirfo:T
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from the chicken to survive
These mites can live up to
three weeks and are commonly

spread through bird-to-bird

contact

Rec Mites Rec Miteslive on birds during | Treagment includes
night and feed on their bloodpainting walls
Founc throughcut the chicker | roosts and othel
coop in tiny crevices or in | cracks with
nestin¢ boxes thest mites car | carbolineum, othel
live up to one year withoutanthracene oil ar
feeding on hens. Thest| malathion
parasites can cary fowl
cholera, fowl pox or New
Castle disease.

Scdy Leg Mites | As the name indicates Scdy | Tregment include:
Leg Mites live unde the scale | dippinc the infectec
of chickens legs These mites | birds' legs in hot
will leave white encrustationswater and then i
betweel the scales but, if left | petrolum  basec
undetected thick scales will | oil.
build up on the legs. This
parasite spreads slowly
throughoutheflock.

Interna Palasites

Internal parasite

Interna parasies car be commor in backyard flocks.
Common internal parasites include roundworms
stapeworms.

and

Roundwam

Roundwamis picked up from the ground ac
chickens scratch around eating bugs - beesiesils

contaminated. The adult worm lives in thdeisting
where it lays eggs which are excreted in lhels’

chickens scratch for food. Birds sufferingorh
roundworm infections are usually thin withoor
feather quality and often suffer from diarrhea.

slugs, grasshoppers, ants, and earthworms -atteat

droppings and transmitted throughout the flockres t

4.0 Conclusi

on

Ectoparasites can be found practically in all hindbere they feed on
their blood, feathers, skin, and scales. They mayse a range of
symptoms, including discomfort, irritation, logd plumage, stunted

52

52



growth, reduced egg production and hatchabilitgnaia, increased feed
costs, elevated mortality, and susceptibility toestinfections.
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Therefore, poor management of these parasitesimmned accessibility
to relevant resources prevent efficient poultryduation through output
reduction and the increasing risk of disease oakweOutbreaks of
ectoparasites can be controlled using good managecuntrol, and the
treatment of poultry ectoparasites infestations.

5.0 Practical Assignment
Which of the internal and external ecto-parasiidsydu observed in the
farms you visited

Enumeate the treatment of the infections by the farmers

6.0 References

Bram,R.A. (1983) Tick-borne livestock diseases and their vector . s
1. The global problem. Wid. Anim. Rev., (FAO). 3&1
Drummond, R.O. (1983) Tick-borne livestock diseased their
vectors.Chemical control of ticks. WId. Anim. Re(FAO). 36:28-
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Radostits, O.M., Gay, C.C., Blood, D.C. and Hindhdk.W. (2003)
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CONTROL OF VICE-HABITS: DE-BEAKING, DE-
SPURING AND DE-CLAWING

1.0 Introduction

De-beaking (also called beak trimming) is the dactuiting the lower

and upper points of the beaks. The trimmed uppak eusually shorter
than the lower beak. Debeaking birds will help pmvfeed wastage,
cannibalism, feather pecking, and egg eating. Mbes due to

cannibalism can reach up to 15% in un-debeakeadalyens that are
housed in aviaries, straw yards and free rangeersystHowever when
they are kept in smaller groups in cages, canmsivals reduced. Birds
that are normally debeaked are laying hens, turkgysail and ducks.
Broilers meant for meat are not debeaked becaweserdach slaughter
weight before injurious pecking start. Howeumoiler breeders are
debeaked because they are kept for a long time.

2.0 Objectives

At the end of this section, you should be ableaoyout De-beaking,
de-spuring and de-clawing of your birds in the farm

3.0 Procedure

Procedure for De-beaking

I. Cut the beaks of older birds separately; alwajshe upper beak
. fll'rhsé upper beak must be cut to two-thirds arel ldwer beak to

one-third.
iii. Prevent stress as much as possible.
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Beak

Trimming beak-trimming machire, 50 as 10 cut the bezk al >

After

Trimming

l long axis, 50 that sferscautensation aboul hal® the

AT ABOUT 10 DAYS
= Chocse carefully the carrect diamatar hole on the

least 2 mm from the nostrils
Hold the chick in one hand, with the thumb behing "
the head (the head firmly in postion resting on Ehe wt
thumk) N N

Tit the chick’s beak uvpwards throuch 157 *..E

cauterize the reinforced side edges of the [‘lt& to

avoild unequal re-growth of the 2 mandiblas ™

Check the temperature of the t}lade,*q'acr-’-.:pem'lcr

ang Lhe machine every hour ; ‘.F-\

& N

.ﬁ.T B-10 WEEKS
insert a finger betweaen the E‘qnammles

cut the beak perpenciculirly at a nght angle to its

length oi the beak Between the tip and the nosinls
u.“ : -; g
cautenze eaﬁ't‘ﬂﬁldltle with care, particularty at the
sides of the beak, <0 &s to round off the sides of the Femde mnars the Desk ha3 been rined 1
beakand avord lateral re-growth bt ¢ . gt iy K how
AT TRANSEER
¥ necessary, re-inm the beaks of any birds which require it, if it (s allowed by codes and
welfare reguiations of the partular country

l = ncrease the water level n the dringers, and the pressame inthe ppes

make sure that the depth ol feed is adequate (4o not empty the feaders for 2 woek)

Procedure to get rid of rooster spurs and claws are

File down the tip of the spur with a dremmelather grinding
instrument. Since the spur continuously grows, tike toe nails,
this procedure will have to be repeated as the pgrows out.
The spur can be removed when the rooster It astchick. A
veterinary uses electrocautery to hinder the grgvwaalls of the
spur.

Instead of cutting them, which is dangespyou can take a pair
of pliers, place them at the base of the spur tieateg, and twist
until they come off. It removes the outer sheaththe spur
leaving a much smaller spur underneath. | do thisny show
roosters as it makes them look more “classy” tquldges’ eye.
The plier method will make them bleed, but Veaever had one
scream in pain yet and I've done thousands of eysdike this.
Just put some water on the spur and dab some l@s$ehold
WHITE SUGAR on it. This will keep the spwiean while
helping to clot the blood. The spur shell makes dmique
jewelry/pendants too.

Wire cutters may also be used by snippifighe tip of the spur.
Be careful not to snip off too much as this canseaprofuse
bleeding and a very unhappy rooster. Cutting togpdaeans that
you’ve cut too far into the new soft spur thatasifid underneath
the old cap. After snipping a metal file may bedise file the
edges smooth.
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vi.  This method is said to remove a spur permageitiis is done
when the cockerel is 10-16 weeks old and the spiidi inch long.
The spur is cut off close to the cockeral’s legteAfcutting the
spur then rub potassium hydroxide into the woundptevent
profuse bleeding and also preventing the spur fregrowing
again.

vii.  Another known method is using an electric cdhorner and
burning them off. This has been said that it iseenganent form
of removal. With this method you must be extrencayeful not
to burn too much or too little. It's said it doestyother the
rooster and he’s back to normal in a couple of days

viii. According to Stromberg’s Book of Poultry igd following: Place
a hot baked potato on the spur and hold it thera few minutes.
Remove the baked potato, twist the spur and you fimidl it
comes right off. There is no blood or mess. Thehiéque really
works well.

iX. A Dremel Motor tool with a cut off wheettachment may also
be used. With this method one person holds thetedsdeg and
the other cutting the spur off just before the gUikere is the risk
of cutting too close and profuse bleeding may tesul

4.0 Conclusion

In some countries, beak trimming is banned andyrers are forced to
go for alternative measures to preveargnnibalism and other
antagonistic behaviors. These alternatiieslude reducing light
intensity so that birds can hardly see each offfeis is only possible in
houses where light can easily be controlled. Thesbare introduced to
enrichment devices at an early age. Enrichmentcdsvare anything the
birds can play with. You can use grasses, braneteesuspended from
the ceiling. You can also use perches. Dividinggdanumber of birds
into smaller groups can also reduce aggressivevimeisa

5.0 Practical Assignment

1. How do the farms you visited control ciatism?
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2. What are the errors in debeaking you observdtianfarms you
visited?

Enumerate the precautions that is required befneng an
3. after be-beaking a bird d

6.0 References
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REARING AND MANAGEMENT SKILLS OF DAY-OLD
CHICKS, BROILERS, LAYERS AND COCKERELS

1.0 Introduction

In order to run any enterprise (poultry farmingluded) profitably,

the operator requires good knowledge and sskifi the activities
involved in management of the enterprise. Managnt is a dynamic
process and involves various factors. Upgradimgll scale poultry
producers’ management skills will enable them tpecavith the rapid

changes in agribusiness environment and ruir thesinesses more
efficiently and profitably.

2.0 Objectives
At the end of this unit, you should be able to nggnday-old chicks,
raise layers, broilers and cockerels.

3.0 Procedure
Before Your Chicks Arrive: Setting the Stage

I Brooder: a safe place to keep chicks warm, veateand fed. You
can buy or build elaborate brooders, but many clgiwers go
with a large plastic tote or large cardboard boa.cBrtain to have
the right size (with high walls) for the numberatficks. You can
also start small and move to a larger brooderashiicks get older.
Finally, you'll want a (ventilated) lid to keep beachicks from
escaping once they get bigger.

il. Brooder location: You want to keep the brooder warm, dry
place; many people set it up in a garage, otherst do their
house, while yet others do it in the chicken codpghere are no
adult chickens in the coop).

iii.  Heat lamp: Fairly essential to keeping thecsisi warm and their
temperature regulated, as they can't do so injtidlbu can use a
regular lamp and light bulb, but products madetfos purpose
(with a guard) are a bit safer and more consistéttaching heat
lamp to a 2x4 across top of brooder works well @ssdattaching
it to a floor lamp's pole.

iv. Thermometer: While not absolutely crucial, arthometer will
help you more easily monitor the temperature inkihmoder. --
Bedding: Pine shavings in general are the bestmaktebut in
the first week or so, we like newspapers with aetagf paper
towels on top (because the chicks will try eatimg pine shavings).
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Vi.

Vii.

viii.

Waterer: Absolutely essential to have aore more waterers
designed specifically for chicks; other systemsd wad to sad
results and death.

Feeder: You don't necessarily have to get cliegders (though
it's recommended); some folks use the base of gncagon. If
you don't use a chick feeder, be more vigilant ab@eping the
feed clean (from poop) and dry. Some experts recemshsimply
placing the feed on a paper plate for the first tawys.

Chick starter feed: It's essential toeus feed specifically
designed as starter for chicks; your main choidélvei deciding
between regular and medicated. Feed this feed Herfitst 8
weeks or so.

Electrolyte powder: If your chicks are arnng by mail, purchase
the electrolyte powder (think Gatorade for chictes)supplement
their water starting the third day or so and give thicks extra
strength in those key early days. (Old timers useput sugar in
the chick water.)

Coop: Unless you're keeping the brooder in ¢hep, you don't
technically need to have it ready now, but it'stbess time will
pass quickly. Every imaginable type of chicken cegfsts -- and
your goal should be to find/build the one thost fits your
needs/code/number of chickens.

Pen: The healthiest chickens are the ones wlagéothe yard for
their food, thus you should have a plan for wheye'liylet your
chickens roam, from one nicely fenced pen to aesesf pens, to
a moving pen, to your entire backyard. The pen lshde
fenced/enclosed to protect chickens from predators.

Day 1: Acclimating Chicks

V.

Temperature: Brooder temp should be 3ffees.

Water: First thing to do when baby chicks aeri¢ to take one at
a time and dip their beaks in the water and beatethey drink;
this step is absolutely essential to survival. Refterer often.
Feed: Once the chicks have had a drink, refreatprocess with
their feed.

Location: Keep feed and water on outskirts ehlamp, ideally
on opposite sides (with heat lamp in the middlekéep water
from feed.

Sleep: Expect the chicks to sleep qulta during this first week.

Week 2: Baby (Chick) Steps

Temperature: Bring down brooder temperature grees to 85
degrees.
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Vi.

Vii.

viii.

Water: Check and refill waterer(s) at leastdsvia day. Clean
regularly with diluted vinegar.

Feed: Keep with the starter feed. Be vigilatout keeping feed
free of moisture and chick poop. Using a piece lgtvpod or
extra floor tile, raise waterer and feeder for sste and mess.
Feathers: You'll begin to see small feathepa@ng the fluff on
your chicks' wings and tail.

Bedding: Switch to pine shavings -- about 1-éhies deep; clean
brooder before doing so.

Grit: Introduce a small amount of fine fck’' grit to chicks' diet
-- needed to assist in digestion (which they wowddnally get if
raised naturally outside).

Perch: Consider adding a small, chick-diperch in brooder for
“roosting 101" -- made easily with three small lotaes in an H-
shape.

Socializing: If your chicks are going to bmore than simply
production birds, now is the time to acclimate¢héeks to you.

Week 3: Keeping a Lid On

Temperature: Bring down brooder temperature §reles to 80
degrees by raising heat lamp about 3 inches.

Lid: Now's the time when you should start pugtia lid on your
brooder

Waterer and Feeder: Consider raising the hemgain, placing
them on a 2x6 -- and possibly switching to aduituuto make it
easier on your maintenance.

Brooder: If you started with a small brooddarmay be time to
upgrade to a larger one to accommodate your crgcisgith.
Feathers: Lots more feathers are appearirdy raplacing the
fluff.

Week 4: Life beyond the Brooder

Temperature: Bring down brooder temperature grees to 75
degrees by raising heat lamp another 3 inches.

Field trip: Depending on the season (assumatg kspring/early
summer), now is the time to introduce the pen éocthicks in small
doses -- say 1-3 hours daily with supervision.

Week 5: Tweens
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Temperature: Depending on the season, the begi Is done, as
long as the temperature does not dip below 60&ht.n
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il. Feathers: The chicks should be looking less lilkabies and more
like miniature chickens, as adult feathers grow out
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iii.  Separating the sexes: It's hard to tell thedgrs of most breeds
of chicks, but by now you should be able to by examg their
feather development -- and it's a good time to Isg¢pdhe sexes -
- the cockerels (young roosters) and the pulletairfg hens) --
especially if your focus is on keeping only hensl&ying. -- Pen:
The chicks can take longer day trips to the pen.

iv.  Feed: It's now time to start mixing in adulticken feed as you
finish up your chick starter feed.

V. Feeders and Waterers: If you have not alreaahg to switch to
larger (adult size) feeder and waterers.

Week 6: From Brooder to Coop

I Acclimating: Time for the chicks to flélee brooder for the coop!
If they have not been raised in the coop, take timéelp the
chicks get used to their new digs

. Feed: Provide your chicks with chicken feedyl¢éascraps, and
other tasty treats.

iii. Feeder: Consider hanging the feeder Ifat groper height at top
of chicks' backs) to make it easier on the chickeasd less waste
overall.

iv.  Pen: Being outside (depending on the seasomnh&gashould
now be part of daily routine for the chicks, bringithem home
to the coop to roost for the evening.

Week 8: Expanding the Menu

I. Treats: Chickens are omnivores, so a googd diet is essential.
Be creative and help the chicks from being borechéyging some of
the treats (such as a head of lettuce) so the loenk peck at them.

Week 12: Readying the Hens |

Nesting Boxes: Assuming you are raising hens fag-laging, now is
the time to install/prepare the nesting boxes. &ls&®uld be raised above
the ground and away from roosting area (to avoidppcontamination),
ideally offering some privacy. Lots of metlsodor constructing the
boxes, from old drawers and crates to water buckets

Week 16: Readying the Hens 1|
I Fake eggs: A great tip a veteran told us wasimua plastic egg
(partially filled with sand to give it a bit of wght) in the nesting

boxes to help your young hens learn.
il. Feed (layers): Time to switch to a lafeed for your young hens.
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Week 20: Laying Begins

I. Harvesting eggs: Once your hens start layingsd@fgere may be
a few misfires first), you'll want to check the tieg boxes for eggs
twice a day (while you also refresh water/feedydard any broken
or pooped-on eggs.

. Nesting Boxes: Keep clean and fresh.

iii.  Extending the season: As fall arrives and dgy gets shorter,
hens will slow down egg production for the wintéou can extend
the season by placing a light in the coop that carein the late
afternoon and stays on for about 5 hours -- gitimghens about
15 hours of "daylight."

4.0 Conclusion

Management skills among broiler producers are itgmbrto enable
them to face challenges in high competitive businesvironment of
poultry production. Following the recommended pchaes will ensure
sustainable and profitable venture in the long run.

5.0 Practical Assignment

Enumerate the traditional and modern managementipea among the
farms you visited.

What are the challenges faced by poultry farmsur area?

6.0 Reference
http://www.hansenwoodlandfarm.com/raising-chickehe¢klist.html
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TECHNIQUES FOR ENHANCING ANIMAL
PERFORMANCE

1.0 Introduction

There exist obvious challenges to rapidly increasgricultural
productivity to help feed their growing populatiomsthout depleting
the natural resource base. Biotechnology is regaadea means to meet
both objectives through addressing the productmmstraints of small-
scale or resource-poor farmers who contribute mbam 70% of the
food produced in developing countries. Technigueshodern biology
such as molecular cloning of genes, gene trangéaretic manipulation
of animal and plant embryo transfer, genetic maaian of rumen
microbes, chemical and biological treatment of lgwality animal feeds
for improved nutritive value, genetically enginerienmunodiagnostic
and immunoprophylactic agents as well as veterinagcines, inter
alia, are a reality today and are finding their svayto research and
development programmes of developing countrigstechnology is
offering unprecedented opportunities for increasimgricultural
productivity and for protecting the environmentahgh reduced use of
agro-chemicals.

2.0  Objective
At the end this section, you should be able to:

o explain the various techniques foenhancing animal
performance.

3.0 Procedure

The available biotechnologies for enhancing anipgformance are as
follows:

1. Reproductive physiology: One of the challesm for genetic
improvement is to increase reproduction rates. B¢ve
reproduction techniques are available. The comntookeshese
are artificial insemination (Al), embryo transfendaassociated
technologies. Measurement of progesterone in roilkblood,
which is a widely used technique for monitoring &l function
and for pregnancy tests is also an important teolgyofor
managing the reproductive function of the animal.

2. Embryo transfer (ET): Although not economical&asible for
commercial use on small farms at present, embrgontdogy
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can greatly contribute to research and genetic ongment in
local breeds. The principal benefit of embityansfer is the
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possibility to produce several progeny from a feanalst as Al
can produce many offspring from one male.

Embryo sexing and cloning: Although embryo sgximay not
have dramatic effects on rates of genetic gaiait @nsiderably
increase efficiency. If multiple sexed-embryo ti@ndecame as
routine an operation as Al is, beef operstidbased on this
system could become competitive with pand poultry
production in terms of efficiency of food utilizati.

Hormone use: Use of hormonal assays to monéproductive
function can be rewarding for both research purpoaad
commercial livestock operations. Reproduction cdso abe
manipulated using hormonal treatments.

Animal genetics and breeding: Genetic improvenoétivestock
depends on access to genetic variation and eféeeatiethods for
exploiting this variation. Genetic diversity comstes a buffer
against changes in the environment and is a keglection and
breeding for adaptability and production cm range of
environments.

Multiple ovulation embryo transfer and open rusl breeding
system: Multiple ovulation embryo transfer QHET) is a
composite  technology  which  includesuperovulation,
fertilisation, embryo recovery, short-term in vitreulture of
embryos, embryo freezing and embryo transfer. Benéfom
MOET include increasing the number of offspring guroed by
valuable females, increasing the population baserasé or
endangered breeds or species, ex situ presenatiendangered
populations, progeny testing of females and indngasates of
genetic improvement in breeding programmes.

Genetic markers and marker-assisted selectiogerfetic marker
for a trait is a DNA segment which is associatethwand hence
segregates in a predictable pattern as, the Gaihetic markers
facilitate the "tagging" of individual genes or dhehromosome
segments containing genes which influence the trfainterest.
Availability of large numbers of such markers hakanced the
likelihood of detection of major genes influencingantitative
traits. Marker identification and use should enlearfature
prospects for breeding for such traits as toleramaesistance to
environmental  stresses, including  diseases. eaély,
identification of carriers of genes for resistamec®l introduction
of such genes into a population seems feasilderdsistance
against Trichostrongyluscolubriformis and Haemorsdmntortus
(Gogolin-Ewen®t al.1990).

Nutrition and feed utilization: Gene-based texbgies are being
increasingly used to improve animal nutritiogither through
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modifying the feeds to make them more digestibletropugh
modifying the digestive and metabolic systems ef &inimals to
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enable them to make better use of the availablgsf¢éBedford
M.R. (2000).

4.0 Conclusion

Increasing production and the safe processing aatketing of meat
and milk, and their products are big challengeslif@stock producers.
Biotechnology is being harnessed in various aspettthe livestock
industry to hasten breed development for improverhal health and
welfare, enhanced reproduction.

5.0 Practical Assignment

1. Which of these biotechnologies is in insthe farms you visited?

2. W iat are the major constraints on applying biotecbgiels ?

6.0 References

Bedford, M.R. (2000). Exogenous enzymes in monaegasutrition:
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RODENT CONTROL
1.0 Introduction

Rodents, such as rats and mice, can be a majofacbst on the poultry
farm because of the food that they eat and spadil Wieces and urine,
the damage they do to the housing and equipmenhdfuthe diseases
they may carry can result in flock health problesiaff health problems
and/or food safety concerns regarding the prodpotsluced on the
farm. The effectiveness of rodent control programmepends upon the
people responsible for their implementation being@ of the problems
involved, their motivation and their interest irhgsving success.

2.0 Objectives
At the end of this practical session, you shouldlble to:

o learn how to prevent rodents from destroyingcks piglets,
rabbits and their feeds for maximum growth andiability.

3.0 Procedure

For us to effectively control rodents’ activitiese following steps are to
be carried out:

I Regular monitoring
il. Well trained operators
iii. Access to labour and materials when tasyneeded.

A continuous integrated programme to control rosl@mtludes:

i. Minimising points of access into buildsg

. Preventing access to feed, water, antteshe

iil. Elimination of nesting places.

iv.  Make sure any material that would be attractiwerodents for
nesting is placed in rodent proof storage areas.

V. If the storage area cannot be rodent proofedentioe material at
least every week to prevent rodents from estallgsthemselves
in it.

Vi. Appropriate sanitation conditions

vii.  Baiting and/or trapping programmes

viii.  Monitoring of rodent populations and cositmeasures.

iX. Closure of Cracks and openings
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4.0 Conclusion

From the above steps, the students have been ekpogbe control
techniques in handling the activities of rodentbvastock farms.

5.0 Practical Assignment

1. Identify and state explicitly how rodenbntrol methods are
carried out in the farms you visit.

6.0 References
https://assurance.redtractor.org.uk/contentfilesifeas-
5439.pdf?_=635912156456821433

https://www.cieh.org/uploadedfiles/core/pollipublications_and_infor
mation_services/policy _publications/publicationstpeontrol_food_ind
ustry.pdf
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POULTRY AND PIG HOUSE HYGIENE
1.0 Introduction

The starting point of "field biosecurity” is theception of a healthy

flock from the hatchery. This also implies healthrgeders and a good
biosecurity program both at the hatchery and dutimggtransport of the

chicks to the house. But, as today’s genetics becsorperformant, they
became less and less resistant and therefore eegpiimum biosecurity

conditions. There are different vectors for possitilsease transmission,
apart from unhealthy chicks. We can subdivide tlasrfollows:

I Mobile: Biological: people , rodents( able to transmit
Pasteurelosis , Salmonelosis , ...) ; insects (thatcarry Avian
Viruela , Marek, IBD, Salm. , E.Coli, Campilobagcter.) , wild
birds (often carrying Avian Influenza, Pasteurealmonellae,
....) and Mechanical: vehicles (vectors for IBD and
Salmonellae)

. Nutritional: feed (possibly  containing Salmorella
paramixovirus, IBD, ...) and water offen containing
enterobacteria like Salmonellae and E. oli

iii. Static: litter, fluff, surfaces (floors, walls, roofs ,abie transmit
IBD and Salmonella spp.)

iv.  On the macro-biological side, rodent controt aaxcluding wild
bird entrance are the main challenges. Meso-bio#dky, good
working insecticides will be useful.

2.0 Objective
At the end of this subject matter, you should ble &tn

. explain the techniques needed in keeping thetpoahd pig
houses hygienic.

3.0 Procedures

Hygiene consists of cleaning and disinfection. mfesttion without
cleaning is a waste of money.

Cleaning

Cleaning is the management of dirt that can be paetally. to separate
and remove this dirt from a surface, through wated a detergent. In
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other words, to make the surface as free as pedsdrh organic soil, that
would impede the disinfectant to reach the surface.
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Therefore, the characteristics of a detergent aptamed below, four
factors will determine the functioning of a deterge

I Chemical energy: pH and concentration. (Afl@ detergents
remove proteins and fat; acid detergents removemimdeposits
like scale)

. Thermal energy (Fat starts to dissolvéram 95°F)

iii. Physical energy (e.g. a high pressureheas

iv. Contact time: this will enable the chentieaergy to do its job.

Moreover, it's the only factor that does not cosf anergy, its Free of
Charge.

Disinfection

The goal of disinfection is to reduce the numbepathogens , ideally
with log 4 (99.99 %). Therefore, the disinfectahbsld comply with a

number of characteristics. First of all, it shobld compatible with the
detergent, foam or gel cleaner. This means thgbufr cleaning agent
contains cationic surfactants, your disinfectanbusth not contain

anionics. (Phenols and especially their derivakesdresolics are known
not to be compatible with non-ionic surfactants acationics like

guaternary ammonia).

Well formulated disinfectants should complytlwia number of
characteristics, such as:

1. Composition

I. How many different active ingredients comapo the
product , so that it assures a maximum SINERGY? (eg
VIROCID® contains 1 aldehyde (glutaraldehyde), 2
different quaternary ammonia (1 single chain ane twin
chain) and alcohol (isopropanol); KICK ART®
contains stabilised hydrogene peroxide and orgaaids
).

il. Does the products contain buffering agents fésiants,
wetting agents, sequestering agents, ...) so it doek in
contact with organic matter, in hard water andueess
minimum a two years shelf life?

iii.  The one million dollar question: how many oalactive
ingredients does the product have? (VIROCID®: 7@alz
or 522 gr/ L); or in other words: how much watethsre
in the drum? This concentration will determirthe
dilution.
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2. Safety

I For the people (e.g. not camtay carcinogenic
substances like formaldehyde)

il. For the animals

iii.  For the equipment (not being corrosiva galvanised
feeder lines and fans, or aluminium drinker supgort

iv. For the environment (being biodegradabid #herefore
not containing heavy metals such asdilver)

3. Efficacy

Does the product have the FULL SPECTRUM: bactegicidngicide,
virucide and sporicide? (Beware of statics, liketbastatics: they stop
their development, but don't reduce their number).

4. Versatility
Can the product be sprayed, foamed and foggeds it

5. Cost/Benefit
What is the price, not per gallon, but DILUTED?

Water Treatment
Not only the cleaning and disinfection of surfaaesimportant, but also
your waterlines should be cleaned and disinfected!

Cleaning means removing the scale and the biofilire biofilm is a
polysaccharide layer, caused by adding vitamimedication etc.
through the water. It harbours mainly enterobaat¢Balmonella, E.
coli) and impedes the good functioning of medicimagccines, etc. It
will, as scale, block the nipples and reduce theemiiow. Chlorine (that
gets neutralised by organic matter) will not remakre scale and not
even penetrate the biofilm. Removing the biofilmoisly possible by
OXIDATION. Stabilised hydrogen peroxide will do th@b! In
combination with organic acids, it will also remoseale. And, if the
products do not contain heavy metals (like silviérate), it can also be
given during production , avoiding a new build updasanitising the
drinking water. All this without leaving residues the neither meat nor
eggs. CID 2000® is such a product.

Procedures
The Dutch ICC (Integrated Chain Control) ewst describes the
procedures for poultry houses as follows:

a) remove litter, empty drinkers and cleanaltyisible dirt

b)  wash down with a cleaning agent and allowé&nough contact
time (20 min) and clean drinker lines (and flusbnthafterwards)
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c)
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rinse and let dry
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d) disinfect (by spray or foam; foaming wilisualise better where
the product has been applied and stays longer ditalesurfaces
and ceilings)

e) install new litter, re-install and fill tHeeders and drinkers

f) do a terminal disinfection by fogging

9) do a continuous disinfection of trucks (@heips) , people (hand
hygiene, foot dips) and drinking water.

For Best Practice in the Broiler House, It is recoended that you:

1. Establish a plan: Any good poultry heusleaning and
disinfection program will start with a plan, detag dates and
times, along with the labor and equipmenedsel, and this
should be established prior to depleting the farm.

2. Control insects: Wearing appropriate protectiveigaent, spray
the poultry house interior with a locally recommeddnsecticide
as soon as the flock is removed and while the hausgll warm.
A second treatment with insecticide should be certepl before

fumigation.

3. Remove dust: Remove all dust and cobwebsn fioterior
surfaces and equipment.

4. Pre-spray: Again, wearing appropriate protectigquipment,

spray detergent solution throughout the broilerdeounterior to
dampen any remaining dust. Close the curtains ienaided
poultry houses first.

5. Remove equipment: Remove all equipment from thesécand
raise automatic feeders and drinkers.
6. Remove and dispose of litter: Litter must f@noved to a

distance of at least 3.2 km (2 miles) asidposed of in
accordance with government regulations.

7. Wash: Use a pressure washer with a foam detergasure the
detergent is compatible with the disinfectant toused. Rinse
with hot water.
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10.
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Broiler houses should be washed using a pressisieervand foam
detergent, compatible with the disinfectant to lsedj and then
rinsed with hot water.

Clean water and feeding systems:

a) Drain, clean and disinfect the water syste

b) Water pipes should be cleaned at leas¢ g flock to
remove any biofilm that may have built up. If plogi
cleaning is not possible, use high levels (140 ppimn
chlorine.

C) Flush water lines with clean, fresh wabeior to flock
placement.

d) Empty, wash and disinfect all feeding pguent.

e) Empty bulk bins and connecting pigesl brush out.
Clean out and seal all openings.

f) Wherever possible, fumigate.

Disinfect Use an approved disinfectant that is effectivairagt
specific poultry bacteria and viruses. Follow mactdirer’s
instructions at all times. Most disinfectants aoé effective against
sporulated coccidial oocysts, and selective coatitteatments
should be used by trained staff only. It is alwaysrth
remembering that disinfectants are ineffectiveha presence of
dirt and organic matter and should not be appledeét surfaces,
as this will result in dilution.

Fumigate: Where permitted, formalin fumigatishould be
completed by trained personnel, following safetgig&ation and
guidelines. Fumigate as soon as possibler afteinfection;
surfaces should be damp and the house warmed ium of
21C (70F) and a relative humidity of greater tha&rpércent. Seal
the house for 24 hours. Prior to permitting angnéry, ventilate
the house to reduce formalin levels to 2 ppm. Refsaigation
after the litter has been spread. Fumigation shbeldarried out
as soon as possible after disinfection. Surfacesldhbe damp,
and the house warmed to a minimum of 21C (70F)anelative
humidity of greater than 65 percent. Do not forgeternal areas
External areas around the poultry house shouldkssdeaned and
disinfected thoroughly. Particular attention shobél paid to the
areas under the ventilator and extractor fans, wifeed bins,
access routes, door surrounds and gutters.
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Ideally, the poultry house should be surroundedaibyarea of concrete
or gravel (1-3 meters/3-10 feet in width). If tiésnot possible, the area
around the house must be free from vegetatiah @achinery and

equipment and have a level, well-drained surface.

Evaluating farm cleaning, disinfection efficacy

. The efficacy of clean and disinfection skiodbe monitored
regularly.

. Bacterial and salmonella counts should be coteglat least
once per flock.

. Monitoring trends in Salmonella countdlwiermit continuous
improvements in farm hygiene to be made.

. It should be remembered that if cleaning andnégsition have
been effective, no Salmonella species should blatesb during
sampling.

4.0 Conclusion

At the end of the practical session, students \peaetically thought the
techniques of how to keep and manage the hygiepeufry houses.

Biosecurity is about an integrated program thatukhde implemented
and checked. Ideally, one supplier should provigie with all necessary
products and advice. For integrated companiesstipplier should have
both field sanitation and a hatchery sanitatiorgpam.

5.0 Practical Assignment

Highlight the techniques of hygiene adopted in ploeltry houses you
visited?
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6.0 Reference

http://www.thepoultrysite.com/BusinessDirectory/Be@sp?Display=5
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VACCINATIONS AND MEDICATIONS IN POULTRY AND

1.0

PIG REARING

Introduction

Vaccination is an effective means to prevent andéduce the adverse
effects of specific diseases in poultry. Poultriere to birds that people
keep for their use, and generally includes chickerkey, duck, goose,
quail, pheasant, pigeon, guinea fowl, pea fowkicstemu, and rhea.

Disease-causing organisms can be classifiedillesh to largest, as
viruses, mycoplasma, bacteria, fungi, protozoa, pasites. All these
organisms are susceptible to chemotherapy, exdepses. Control of
viral diseases is dependent upon prevention throsahitation and
biosecurity, and by vaccination.

2.0

Objectives

At the end of this course you should be able to:

3.0

identify various types of vaccines avdisaior poultry
administer different types of vaccinattorpoultry and pigs.

Procedure

Day-old vaccination is generally accorspkd by giving 0.2 to
0.5 ml of vaccine subcutaneously under the sktheaback of the
neck or intramuscularly in the leg.

The automatic vaccination machines used in mpars of the
world generally are designed for the neck injection

A skilled operator can vaccinate abou®@&000 chicks/hour.

A dye is frequently mixed with the vaccine ttoa visualization

of the vaccine after the injection.

Needles should be changed several times dunmgdurse of the
day. Burred or bent needles must be replaced imatedgli

Before Vaccination

i.
il.
iii.
iv.
V.
vi.

Calibrate all vaccinators pre-vaccinationaccuracy

Verify the position of the needles

Provide plenty of new sterile needles

Check all vaccinators for dose accuracy

Check the pneumatic pressure

Verify that the vaccine vials to be use/é not been thawed.
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Many hatcheries invert the vaccine vials to ledwe frozen product on
top. If the vaccine is thawed inadvertently, thearae will flow to the
bottom (the cap of the vial), and be visualized.

Verify that the vaccine diluent has the corregtor (not yellow;
not purple) and that it is not cloudy or has anydkof sediment
or foreign particles.

Put on safety goggles and insulating gkv

Vaccine Administration

Vi.

Vii.

viii.

Xi.

Xii.

Xiii.
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Begin the vaccination process with prdpsanitized equipment.
Hook up the diluted vaccine to the vaetion equipment and
test the system before chicks are vaccinated.

The amount of vaccine delivered is usyéll2 to 0.5 ml.

Needles must be replaced with new needleséast levery 1000
chicks.

Once reconstituted, the vaccine shoulddexl completely within
30-45 minutes. Should the vaccination personnetl heestop or
interrupt the procedure at any time, keep tracthefinterruption
and do not allow the use of vaccine that has begmgsfor more
than 45 minutes.

A chick sample may be taken per vaccinatomture the quality
of vaccination. Because dye has been added toabene, one
can look for evidence of dye in the SC tissue. Gdln@ numbers
of chicks with SC dye for every 100 chickampled and
determine the percent chicks missed. Correct arpblepms
immediately. The inspection must be done within rhutes
post-vaccination or else the dye will no longerwigble under
the skin.

Determine the percentage of chicks with visidlood, which
would be an indication of the needles bemgl-positioned,
burred or blunt, or of too much pressure beingiadpl

Verify that the machine is properly dakted to deliver the
prescribed volume of vaccine.

Verify that the prescribed air pressure is eotr(most machines
operate with 75 psi).

Excess pressure will hurt the chicks arad/ promote leakage of
vaccine or break down the cells in the vaccineufiigent air
pressure may result in reduced doses of vaccine.

Post Vaccination
Insure proper cleaning, sanitation, steriliaatand maintenance
of the vaccination equipment at the end of the day
Discard all unused vaccine, including vexx left over during
personnel “breaks”.
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Spray Vaccination with Backpack Spray System Procade

Walking SLOWLY, start at one end of the house anake two
complete passes through the house.

One person should walk ahead of the vaccinatgsart the birds
and to keep the birds from piling against the baak.

Each vaccinator sprays one side of thed®

Direct the nozzle three feet (1m) abowe birds heads.
Keepaconstantpressureof4.5-Bars(65-75PSlI).

Water Vaccination Procedure

Pour the reconstituted vaccine into the drinkersopen the valve
of the water tank or the proportioner.

Walk the birds to check if they are all dringirwater. If using
hand drinkers, redistribute drinkers if necessary.

Note that the birds must drink all theceme solution in no more
than two hours, and never in less than 1 hour.

Using Water Tanks

Open the water tank valve in order for the bitdsconsume the
vaccine.
After the vaccine is consumed, open tteer flow normally.

Using a Water Pump Procedure

Vi.

Once the vaccine, vaccine stabilizer and vacaye (usually
blue in color) are mixed in the large containee taccine is
pumped into the drinker lines with the assistantea water
pump.

The end of the drinker lines is openrtgprove flow.
Onevaccinatormustobservethewatercomingout@itiuefthedrink
erlinesuntil the blue solution (the vaccine) isibis. When the
dye is seen, close the end of the drinker lines.

Lower the drinker lines to allow the chickers ¢onsume the
vaccine.

Alternate the drums of mixed vaccine until afl the vaccine
doses are consumed.

Walk through the birds at least 2-3 timeRile the vaccine is
being consumed in order to stimulate consumptioalblyirds in
the house.
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Intraocular (Eye Drop) or Nasal Drop Vaccine Procedre

The vaccination will only be consideregcsessful if the drop
(0.03ml) is placed into the eye or nasal cavity abdorbed. For
this to occur, it is important to wait a few secsndfter

administering the drop, before releasing the bird.
If the drop is not totally absorbed, a neidvop should be

administered.
To prevent the contents of the vaccinal irom getting warm
againstthe hands of the vaccinator, divide the contentshef

reconstituted vaccine into two or three empty viatsd alternate
their use while keeping the others in a cooler g

Wing Web Vaccination Procedure

to =
Instréiéfiggs for Each.Site of Vaccir@inist»[}m
- oty =

Neck

The skin onthe back of the neckVaccine is injected into the pocket

should be lifted up to create| areated by skinconnecting the

Administer the vaccine in the center of the wiwgb, using a
two-pronged needle applicator or other wing wehliapfor (Grant
innoculator or others).

Remove the feathers located on the wing welmiteeé&xposing it
for vaccination.

Dip the two-pronged applicator inthe diluted vaccine and
piercethe web on the underside of the wirayoiding feathers,

blood vessels and bones.

If during the application the wing vem punctured, immediately
change‘the needle and repeat vacgination.

L=

——

- -

Inguinal Fold
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pocket between the skin and neckbdomen and the thigh. This SC
muscles. Insert the needle througépace is large and creates less of an

the skin intothis pocket with the issue with spent hen processing as

needle pointing toward the bird’sompared to IM injections.
body. The site of injection should

be the middle to lower neck region

on the dorsal mid line of the neck.
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Breast

Vaccine is injected into th
superficial pectoral muscle abou
to 1.5 inches (3 to 5 cm) lateral
the keel bone, depending on

age of the bird. The needle sho
be directed caudally at a 450 an
to the body. This will help avo
injecting the vaccine through t

Tail Head

€his injection is made into tf
tdnderside of the tail head. T
t@eedle is directed to the side of
thgll bone and pointed cranial
UCare should be taken to 1
gMithdraw the needle too quick
dwvhich can lead to leakage of vacg

N@ut of the injection site.

A ] andinat +hh Ih Al AN
I"asciec alrtg Mo uiIc UUUy bClVILy.

Further Instruction
For all vaccines:

i Vaccine should arrive with
ii.
iii.
iv.

Storage temperature=35-4

For Live Vaccines:

i.

constant.
i. Mix with diluent (reconstitu
For Inactivated Vaccines:

Remove24hourspriortovac
mtemperature. Also, can

cool packsimvell-insulated box

If vaccine arrives hot, call manufactuogrdistributor

50F(2-80C).

Avoid freezing, extreme heating and inehight.

te) just bemapplication.

cinatingsothattheprodaurot@rmtoroo
use warm water bath—doemoeed

1000 F for more than 5 hours

4.0 Conclusion

Do not leave bottles in direct sunlightrohg transport to farm.
Gently agitate bottles thoroughly priar ase.

ne

he

the

ly.

not

Y,
ine

Transport to farm in cooler with ice packs toegetemperature

Strict sanitation and biosecurity are essenfioal successful poultry
production. Vaccination is no substitute for effeetmanagement. It
must be understood that vaccines may be effeativeducing clinical
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disease, but exposed birds, in most cases, stitirbe infected and shed
disease organisms.

5.0 Practical Assignment

1. List the precautions of handling and storagevaxcine of the
poultry farmers you visited

2. Under what condition and situations will you wsey particula
vaccination methods?

6.0 Reference

http://www.cobb-vantress.com/docs/default-sourcemgament-
guides/cobb-vaccination-procedure-guide---engligh.p
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IDENTIFICATION OF FEEDSTUFFS USED IN FEEDING
POULTRY AND PIGS AND FEED FORMULATION

1.0 Introduction

Feed formulation involves the judicious usk feed ingredients to
supply in adequate amounts and proportions thaeemisr required by
poultry. Feedstuffs vary in composition. Feed casts vary between 55
and 70 per cent of total operating costs. Fromtatimunal point of view,
there is no "best" diet formula in terms of ingexus that are used.
Ingredients should, therefore, be selected on tgsbof availability,
price, and the quality of the nutrients they camtalertain ingredients
invariably constitute the greatest part of dietstarms of both amount
and cost. Cereal grains and fats are the primamerggrsupplying
ingredients, and oilseed meals and animal-protegalsn are used
commonly as major sources of amino acids. Some fitaponutritional
characteristics of many energy and protein-supglyimgredients are
discussed in this chapter. Sulphur, which are comeuntaminants in
feedstuffs, and their effects are discussed irfitiad section.

2.0 Objectives

Upon successful completion of this unit, you shdaddable to:

. practically learn the types of nutrients @ feed to non-
ruminants like poultry for maximum growth
. formulate feeds for various classes of animal amdeerstand the

economic and safety regulations of a feed mill

3.0 Procedure

Generally, the sequence for feed identification émunulation are as
follows:

I ldentify and prepare a list of importawutrient requirements

. Determine available feedstuffs

iii. Prepare a listing of nutrient compositiohavailable feeds

iv. Balance the ration: Follow guidelines for Algalz Equations,
Pearson Square and Computer Assisted Formulation.

Note: To formulate actual/practical diets in most ins&s) need to

balance for other major/important nutrients suclCas& P! Also, may
need to formulate a supplement or base mix [& alsotamin and (or)
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mineral premixes?] that will be fed along with nragnergy and (or)
protein sources. A simple approach used to forraudatliet with only
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two ingredients can be used to (after sanifications, that is!)
accomplish the task.

Feed Identification

Exomples of common sources
of trace minerals

w vk Tire cmice #0123 Frrnles
Tire uilia "7 Gresciel
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| - farroes oxide 499 Poar
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.- - ﬁ 3 (‘ S Calgum iedake 4.1 Encoles

(Protein) - Cuprous fodide 686 Emcelont

g ey S 457 Exeelest
. - Socdest widenss A1A Entitlire

Red rock salt

The Process of Feed Formulation

This involves calculation of the proportions of éafale raw materials,
which have to be blended together to provide a unétwhich contains
the appropriate concentrations of all theriaots required for a
particular class of livestock. Whilst it is pos&libr simple formulations
to be done by mental arithmetic or manually usirsgrell calculator this
becomes impracticable as more nutrient specifinafidor example
amino acids, are added. It is now common practicese computerized
linear programing which has the advantages of spsadiracy and low
cost (compared with the time spent on manual calmns). It also
enables the prices of different raw materials téeten into consideration
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so the proportions of raw materials in the mixta only meet the
nutrient specifications, but do so at the lowesisiele cost
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given the prices of the raw materials availaltlgt is, a least-cost
formulation.

The information required to carry out least-costnfalation includes
details of raw materials (quality, availability arptice) and nutrient
specifications relevant to the livestock systembzirtg the feed. The
steps involved in least-cost formulation includsitig of raw materials,
listing of nutrient specifications with maximum amdinimum values,
listing of constraints on raw material inclusiomelar programing and
manipulation of formulations after linear prograigin

4.0 Conclusion

Feed formulation and operation of the mill may lesdahced to supply
non ruminant animal with a feed that is acceptadajlable, and easily
digested. The inter-dependent variables presemnmgredient selection
are subjects for proper understanding andctiped application by
farmers for sustainable balanced diets feed fortiouna

5.0 Practical Assignment
Visit a feed mill in your area. Write out the indrents commonly used

as sources of these nutrients for poultry, pigd,rabbits in the farms you
visited.

6.0 References

Cooke, B. C. (1985) Prediction equations: theireptial for estimating
the energy content of compound animideds. Feed
Compounder, November, pp. 7-9.

Gohl, B. (1981) Tropical Feeds. Romeoodr and Agriculture
Organization of the United Nations.
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FEED FORMULATION AND FEED MILLING

1.0 Introduction

Feed manufacturing and the associated quality cbptogramme are
keys to successful animal husbandry. Farmers’ wwhaeding and
specification of the activities of the feedill is a major key to
sustainable profitable rearing of animal.

There are different types of feed milling machiri€sinding) namely:
Hammer, Attritions, Roller, Cutters and Screenindlsn Grinding or
particle-size reduction is a major function of femdnufacturing. Many
feed mills pass all incoming ingredients througlgrander for several
reasons: (a) clumps and large fragments are redncsie, (b) some
moisture is removed due to aeration, and (c) adgitsuch as antioxidants
may be blended. Dry feeds may be ground, sifteckesed, mixed,
compressed, expanded, texturized, coloured anaudlad. By one or
more of these processes, a wide variety of ingr¢sliean be prepared
into a standardized product.

The mixing can be done using horizontal mixers ertigal Mixers.
Feed mixing may include all possible combored of solids and
liquids. Within each ingredient are differencesphysical properties.
For solids there are differences in particle sSbape, density, electostatic
charge, coefficient of friction as represented hg tangle of repose,
elasticity or resilience and, of course, colourpwg and taste. For
liquids there are differences in viscosity and dtgns

2.0 Objective

At the end of this section, you should be pradydag¢ exposed to:

o the rudiments of feed milling machine, the preessof milling
livestock feed.

. basic information as to how feed millingachine can be
designed, assembled and maintained

o various ingredient processing methods.

3.0 Procedure
A feed mill is a very large investment and new bayean often be

overwhelmed by the different types of machinerydeek the processes
and uses of each these machinery/equipment, andotih@onents and
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parts of these machinery/equipment. Below are fale Mixing,
Grinding and Extrusion machines.
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Pelleting

Extrusion
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Procedure of Feed Manufacturing in a Feed Milling

The

feed manufacturing process may be considerdz tmade up of

several unit operations which, in almost all circamces, include the
following:

a)

b)

Raw material, storage and selection: Titopgr storage of raw
materials and of finished feeds is not only essént prevent
physical losses, but is also an important aspeguafity control

Raw material weighing: The accurate weighof raw materials
according to the formulation for a given rationperhaps the
most important unit operation involved in deenanufacture,
since no amount of mechanical processing can mpk®muany
deficiencies in nutrients which have been omittedmf the
mixture. Large bin-type weighers are often usedréov materials
which have been pre-ground or are free flowing distharge
readily from storage bins or silos. Bin-type weighenay be
mobile or stationary.
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C) Raw material grinding: In the sequenaf unit operations
involved in feed milling, raw material grinding magcur before
or after weighing. It is a process with high powegquirements

88 88



d)

89

which is often noisy and dusty. The design of miaehmost

commonly found in the feed manufacturing indussryhie hammer
mill. Inside the grinding chamber, hammers, whichyrbe fixed

rigidly to the central shaft, or more often swingion steel pins,
rotate at high speed. The impact of the raw matenizhe hammers
and the continual high-velocity impact of particleparticle results
in material breakdown until it is small enough izesto pass
through a perforated screen.

Mixing of dry ingredients and addition lajuids: It is the job of
the mixer to produce a homogenous blend of alréwematerials
desired in a formulation, such that at each feegiagod each
animal receives a balanced mixture of nutriente $maller and
younger the animals to be fed, the greater the feegbod mixing.
Not only are their requirements more demanding, thetdaily
nutrient intakes of those eating small amounts esfdf will be
subject to much greater variation as a result of puxing. Mixing
often improves feed palatability if one or morelod raw materials
is unpalatable to livestock.

Pelleting of mixed feed (optionallPelleting involves the
compression of a mixed feed through holes in adraed steel
ring or plate (a die) by means of hardened stdidreo The die
forms the feed into pencil-like extrusions whicle aut by knives
into pellets of desired length on leaving the dre.a ring die
pelleter, the rollers or the die may be driven u@a plate die
pelleter the rollers only are driven. The die antlers of a ring
die pelleter may operate in a horizontal wertical plane
according to machine design. Pelleters with hot&iy running
dies are most commonly found in farm-scale feedlsmiThe
pelleting process is very energy intensive, denrandp to 50%
of the total power required for feed manufactutee Biameter of
feed pellets is governed by the diameter of thedah the die
ring but the smaller the die holes the greaterrefforequired to
force meal into these holes, hence the greatepalaer demand,
that is, the smaller the pellet, the greater tre# cobmanufacture.

Blended feed bagging, storage and dispa@ompound feeds,
whether in meal or pellet form, are usually disitdyd in sacks in
developing countries, although for on-farm useawrdistribution
to a large livestock unit distribution could bebims or trucks.
Bags may be filled directly from mixers or from tdmlg bins and
may be weighed on a scale balance or through amatic pre-
set weigher and bagging unit set to weigh, for gdam25 kg of
meal per bag. Bags may be of jute; cotton or paper can be
hand- or machine-stitched or tied with angtrior metal tie.
Stitching machines do not stand up to abasd require a
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constant supply of appropriate needles and threddee therefore
more applicable to the larger feed mill modelshirs t
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bulletin. Polythene bags are not normally recomneerfdr storing
animal feeds because of the risk of sweating andlargrowth. If

old bags are re-used, care should be taken thyhtinee not been
used previously for the storage of fertilizers, tméses, or other
chemicals.

4.0 Conclusion

Compound feed mills may be linked to a source of naaterials, such
as a wheat mill or oilseed crushing plant; to aketputlet, such as a
poultry or dairy enterprise; or they may be indefet. Traditionally

the feed industry has been linked to the supplthefraw materials, as
these were generally the by-products of other mee®and of low value
relative to the main product.

The process of manufacturing animal feed is a mesnsreby raw
materials of widely ranging physical, chemical amndtritional
composition can be converted into a homogenousum@xsuitable for
producing a desired nutritional response in themahito which the
mixture is fed. The process is basically a physma¢ and chemical
changes are few. It should be remembered hewtat some raw
materials will have undergone extensive procesgingr to inclusion
into a mixed feed, for example, extraction af from oilseeds by
solvent or mechanical extraction, heat treatmerdayl beans or other
beans to denature anti-nutritive factors, or thedpction of fishmeal
and meat meal.

5.0 Practical Assignment

Highlight the different types of feed milling maoks in feed
E o industries i a

From your assessment, write out the procedure ed failling in th
industry you visited e
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Are other companies active in other area manufag@animal feeds?

RPReSAf@he sizes of these companies (estimatazlivof feed in

Would you consider them to be competitors for atkoh market or is
the demand for feed greater thame ability to supply?

Is the market likely to increase?
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At what rate?

6.0 References

Church, H, D. C., Pond, W. G., (1974). Basic animatrition and
feeding. Corvallis, Oregon, United States: ©. Church, vii
+300pp.

http://gala.gre.ac.uk/11051/1/Doc-0101.pdf

Pfost, H. B. (Technical Editor) (1976). Feed Mamtaing Technology.

Arlington, Virginia, United States: Feed Proton Council,
American Feed Manufacturers Association Inc.,
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DISEASE CONTROL

1.0 Introduction

A disease is an unhealthy or abnormal physicaé statl/or appearance.
Diseases are often a product of living organismg&¢tious agents) or
faulty environments due to poor management.  Nonimant, like
human beings are subjected to many diseases armditpar such as
cholera, pox, typhoid, hepatitis etc. Chickens @s® known to suffer
from internal and external parasites. Some poulisgases and parasites
can be prevented while others cannot be prever8ethe cannot be
controlled and cause death when contracted; otterse isolated and
controlled. Poultry diseases can be classified unitie following
headings: Viral diseases; Bacterial diseases; fudg@ases; Parasitic
and diseases and nutritional diseases.

2.0 Objectives

At the end of this practical section, you shouldabée to:

o identify common poultry diseases and ptess
o understand the appropriate preventiveoatrol measures.

3.0 Procedure

Disease ldentification Procedure

Identifying signs of disease in poultry is the bestthod of detecting
diseases in non-ruminant animals. There are consigms of disease that
you can use to detect potential illness in chic&ed other poultry.

Some of these include: feather loss (unless birdsgaing through a
natural moult), general inactivity, discharges, @bmal droppings, dull
and/or closed eyes, ruffled feathers, drooped winijsng on haunches
or lying down. The following are therocedures for disease
identification in poultry or other non-ruminant arals:

I History. A good history will often provide clughat will help
solve a problem. Get information on the type ofipiage, feed
and water source and consumption rate, growth, ymtazh,
morbidity and mortality, the description of the eagprevious
problems, vaccination program, medicine being ustd The
problems may relate to management, environmentébris, and
stress rather than to infection so examine the ygard housing
conditions. Is the ventilation adequate? Are amm@domes a
problem? Is it too hot or too cold? Is the litteetvor is it too dry
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and dusty? Is the pen too light or too dark? Arrehsufficient
hours of light for best production? Is the nestatarkened? Are
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the roosts too high? Do the birds appear comfeetalhickens
can talk and the sounds they make can indicate aonifunger,
pain, panic, or disease.

Examination of Live Birds. Check the generapaprance of the
individual or group and try to determine which arga system is
involved in the iliness. Note any signs or lesidmst might point
to a diagnosis, such as small size with poor featge¢hat suggests
infectious stunting (malabsorption syndrome).the birds show
lameness or paralysis, is the lesion in the nenayagem, bones,
joints, muscles or skin? Some conditions, partitylahose
affecting locomotion, are easier to diagnose ia lwrds. Botulism
which produces neck paralysis in chickens (legwimg) paralysis
are more obvious in turkeys, ducks and pheasants) example.
Examine the skin of the head, body and legs fae had mites,
injury (particularly cannibalism), blood, mottlingswellings,
anemia, cyanosis, or dermatitis. Listen for unushbedathing
sounds (snicking, gurgling) and look for gaspinghead-shaking
that might indicate respiratory distress. Mouthabinéng (panting)
is normal in chickens in hot weather. Exudate froostrils and
eyes and dirty feathers also suggest respiratéegtion, or if just
the eye, ammonia burn, ILToreyeworm. Examine theppings
for evidence of diarrhea or other abnormalitieskeTa blood
sample for hematology or serology if indicated.

Necropsy. If a postmortem examination is todaeried out, birds
that are representative of the problem in the fiocist be selected.
If birds have died, both sick and dead birds shbeldpened. Cull
birds will not provide the answer. If the problesya drop in
production, try to find birds that look like theyave recently
stopped laying. It is important to do both an exérand internal
examination and to follow a specific routine to @venissing
important lesions.

Live birds may be killed by cervical dislocatioexcept when
anemia or respiratory disease is suspected.

Disease Prevention Procedure

Diseases caused by infection with a living micr@rgm such as
bacteria, virus, mycoplasma, parasite, etc. arecirdus diseases. Most
infectious diseases are also contagious, thathey spread from one
chicken to another but a few, like Staphylococcogedtion, and

aspergillosis, are not.
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Prevention By Sanitation: Sanitation is dis® reduce the
numbers of disease organisms, which the chicketactmto the
level where they will no longer cause disease angdrovide a
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clean, healthy environment. This can be done bgnifey and
disinfecting, by adequate ventilation to reduce thember of
organisms in the air and by reducing contact witkeo chickens
by keeping them in cages. Sanitation affects alklke of the
birds' environment:

(@) Building and Equipment

(b) Feed

(© Water: Open troughs are a source of comiion from
the nasal and oral secretion and feces, etc. arst bri
cleaned regularly.

d) Air: Clean, germ-free air is a very imgort part of a healthy
environment.

(e) The Caretaker: Workers can carry infectionbirds on
their hands, clothes, boots, and equipment. Gaoaldtien
requires shower-in and no contact with other clrisker
other people who have chickens or work with chicken

Sanitation is a method of eliminating or reducihg humber of
disease causing organisms from contacting the .birds

When the microorganisms which cause a disease lanenaed
from an area or country, the disease is said tcefa€licated.
Whether or not a disease can be prevented byimold¢pends on:

€) Where the microorganisms that cause theade live.
(b)  The waythe disease organism is spread.

Sanitation and isolation procedures are:

a. Have only one age group on the farm (an allalhout
program). Buildings over 100 meters apart can batéd
as separate units if proper isolation asdnitation
procedures are followed.

b. Obtain chicks or replacements from deésease-free,
adequately isolated, single source or raise repianés in
a different area with separate caretakers.

C. Have no neighboring poultry buildings or freenging
chickens within 300 meters.
d. Clean and sanitize buildings and equipmbetween

crops. (wet down litter before removal {orotect
neighboring poultry and do not store or spreaetrlitiear
poultry buildings).

e. Screen buildings against wild birds aedgkout rats, cats,
and dogs, and control insects. Remove dead biods fine
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pens at least twice a day and dispose of sick aatl d
birds at least 100m from the poultry buildings. Madure
dogs, cats and wild birds or animals cannot dragaory
dead chickens onto the farm.

f. Limit the movement of workers froone building to
another.
g. Bring in only new or sterilized egg caaad flats.

h. Make sure employees do not keep poultry or jrelshor
come in contact with free-range chickens their
droppings and do not visit other poultry farms.

I. Keep out visitors (particularly those who maygiviother
poultry farms) and provide boots and protectivelaltg for
persons entering the poultry area.

J- Disinfect necessary vehicles (feed trucks eaad restrict
them to the loading and unloading areas which shaat
be near the building entrance. Keep the drivehenttuck
or provide boots and coveralls.

k. Make sure poultry service crews disinfesjuipment,
shower, and change clothing before entering thépycarea
(except at cleanout).

l. Shower and change clothing after takingckéns to
market or meeting with poultry workers from othamhs.

Prevention By Isolation: This method ofsease control is
simple. Stop the microorganisms that cause discasm
contacting the chickens. 3. Prevention By VaccoratiPoultry
have a good immune response to many diseases aaddioation.
They also pass immunity to offspring through thg.dgreeders
require a special vaccination program.

Prevention By Medication:

a) Preventive medication Some diseases such asdmsis,
necrotic enteritis and enterohepatitis can be priexeby
medication. Preventive medication is most usefhlenv
protection is only required for a limited time ashroiler
chickens or when immunity does not develop suchnas
necrotic enteritis.

b) Therapeutic medication Therapeutic medicatiom dae
considered preventive when it is used to contrelgpread
of serious infectious diseases such as coryza oleich
Medicines given by injection should not be givetoithe
abdomen or leg. They can be given under the skithef
back or into the muscle of the breast. Medicineagiin
the drinking water can be poured into the drinkémsan
automatic system they can be mixed in a large augrtand
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run into the system by gravity or a pump. Medictaa
be added to a pressure system with a proportioner.
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Birds drink more water in hot weather. The level of
medicine must match daily consumption and should be
reduced in hot weather. It could be given for @db 16
hours a day. Medicine is often added to the fedteateed
plant. Most preventive medicine is used this way.ad
disease outbreak medicine can be added to the watiér
medicated feed is available.

4.0 Conclusion

In this unit, you have been introduced to the dissaof poultry, their
causes, symptoms, effects, prevention and treatmehére applicable
with a view to showing the importance of preventdmliseases.

5.0 Practical Assignment

Visit a veterinary unit of a large poultry farmsséJthe procedure above
to identify five (5) Viral, Bacterial, Fungal andafRsitic diseases of
poultry broilers and their preventive measuresteSyaur findings using
the format below:

S/ | Diseases of
N | Poultry Symptoms | Control Treatment
A | Viral

1

2

3

4

5

B | Bacteria

1

2

3

4

5

C | Funga

1

2

3

4

5
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Parasiti

alhwldkO

6.0 References

http://www.canadianpoultry.ca/lifestyle/poultry-igamanagement-for-
commercial-poultry

http://www.canadianpoultry.ca/lifestyle/diagnosispoultry-disease
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INTRODUCTION

This practical guide is designed for students afcajure who are in 300 level and need to

know about land survey and farmstead planning.tégest of agriculture, land plays an important

role in agriculture as there can be no agricultymaduction without the use of the land. By

going through this practical students will haveamd-on some of the equipment used and know
the concept of what land survey and farmstead pignis all about. Students will learn about

the tools equipment use and learn about some gfrtdeedures employ.

OBJECTIVES OF LAND SURVEY
1. it enables the farmer know the area of fanmd la
it enable the farmer know about the hydrolofjthe land
it enable the farmer have security over hisifeand
it adds to the farmers security against irdérad
it is good for collateral
it enables the farmer secures the boundafiess ¢and
it helps the farmer know how useful is hisdlan
it is basis for farm design

© ©® N o g bk~ DN

it allows for decision making.

according to the American congress and surveyingraapping (ACSM) land surveying is the
sand and out of making all essential measurementdetermine the relative points and or
physical and cultural details above, on beinstlsthéace of the earth and to depict them in a esabl
farm, or to establish the position of points andletails. The techniques use land survey
are

- distance measurement

- angle measurement

- leveling

- determining

- reference network



DISTANCE

Objectives:

1. Given a measure of length expressed pardéicular unit, be able to express the given
length in any unit (inches, feet, yard, rod, mitester, kilometer).

2. List and described the methods and equipmernt mseeasuring distance and be able to

work problems involving measuring by odometer, pga@r stadia.

3. Be able to write a distance measuremneterms of “full” or “plus” stations.
4. Describe the procedure for horizontpirtg on sloping ground.
PRINCIPLES

Measuring distance is probably the most commoneuhoe used in agricultural surveying. The
instruments used are simple, but a high degreecairacy can be achieved with practice and
careful work. Greater errors are introduced in@gtural surveying by inaccurate measurement
of distance than by any other cause. In this segiau will become acquainted with the basic
methods and techniques of measuring distance.

INSTRUCTIONAL TASK (PROCEDURES)
Since several common units of length or distaneesused in agricultural surveying, you will
need to become familiar with the different sizegeofyth units and be able to change from or make

connections from one unit to the other.

Common English units are

1 toot (ft) = 12 inches (in)

1 tard (yd) = 3 feet (ft)

1 rod = 16.5 (ft) = 5.5 yd

1 mile (mi) = 5280 ft = 1760 yds = 320 rods

Metric system of measure
1 centimetre (cm) = 10 millimetre (mm)

1 Meter (m) = 100 centimetre (cm)



1 Kilometre = 1000 metreg (m

Conversion of one system of unit to the other

Im = 39.37 in = 3.28ft
1ft = 0.306m

lkm = 0.621 ml

Iml = 1.609km

Practice

Express 550 yds as rod
Express 10km as yd

Express 75 rods as meter
Express 12600 ft as kilometre

Instructional Task Il

The principal methods of measuring distance are:
(1) Odometer readings

(2) Pacing

(3) Stadia

(4) Taping or Chairing

Odometer

A device that counts the revolutions of a wheedeblalong the line to be measured. There are
special types of wheels with counters but a bicgelany round object may be use.

To be accurate the wheel must roll along the grommdout slipping. The circumference of the
wheel must be known and is equal to Il (3.14) timide diameter the measured distance is then
the product of the wheel circumference and the rerrolb wheel towns. This is expressed in the

following equation.

MD = (mr D) x (N)
MD = Measured distance in ft or in
D = Wheel diameter in ft or cm/m



N = number of wheel revolutions.
Pacing
This is the oldest, simplest and easiest methodbtdining a measured distance. You must
determine your pace distances (pd) and this cafoloed by multiplying the number of steps
between two points by a predetermined pace fagir The pace factor vary with individuals.
Pace factor varies with the topography of the land its shape. Pace factor can be determined
by pacing a measured length severally say 3 tadgiand taken the average. Pace factor vary
with individual. Pace factor can be determined bing your normal stride or walk length. For
example; to determine his pace factor, a man téRes60 and 64 steps on 3 trials to travel a

measured distance of 200ft what is his pf.

The average steps_is 62 + 60 + 64 = 62 steps
3

His pace factor is 200ft = 3.23ft per step
62 steps

St he counts or measured 400 steps on a ground jsmine pace distance covered.

pd = steps x pf
= 400 x 3.23
= 1292 ft
Taping

This is the most common and most accurate methadeafsuring horizontal distance using a
steel tape. Tapes come in various sizes and giadeatome come in meters or feet or both.
Before attempting to measure with a tape, it isdngmt to note the marks or graduations,
especially where the tape is sub-divided into temthd hundredths of feet or metres. There are
six basic steps involved in taping. There are:

(1) Lining in  (2) applying tension (3) plumbir{g) marking tape length (5) reading the tape

and (6) recording the distance



Surveyor’s steel tape 100ft or meters long

1. Metallic tape: made of high grade limesinforce with fine copper wire.

2. Mostly found in soft long and comes ileather case with a keel

3. Chaining pins: sometimes called “survsyarrows” are used to mark the and of
each tape length. They are made of heavy gangeawitare 12 to 15

4. in long. Mostly painted red and white and havight plastic cloth attached to help
locate them in tall grass.

5. Range poles: usually lin diameter tubular steelvooden shafts 6 to 10ft long with
one end pointed. They are painted red and whiteamadmostly used “lining in” when
taping or measuring angles.

6. Plum bobs: has 6 to 10ft of cord attached awedused when taping on sloping or

irregular ground to transfer the distance from libeizontally held tape to a point on the

ground.
Station in survey

Survey distances are referred to as “STATION” istahce of 100ft is called a “Full station”
and is written as 1+00. Similarly a distance of 20& written as 2+00. A fractional part of a

distance between full stations is called a “plagieh” .4216.8 ft is called station 2 +16.8
Express the following survey distance in termsudifdnd plus stations.

1)  s1081.5ft=10+81.5
2)  65.7ft = 0+65.7

3)  927.0ft=27.0

4)  230.0ft =2+30.0

Instructional Task

All distances in surveying are measured horizoytétlere are two methods 1) tape held
horizontally, and 2) tape on the sloping groundtt@flatter method is used the percent slope must

be measured and the horizontal distance calcubatédgonometry or obtain from tables.



With the horizontal tape method one end is heldhenground, while the other end may be a
considerable elevation above the ground the fastanlte is transferred to the ground from the
elevated end of the tape by a plumb 606. If thpesie more than 5 or 6% it is necessary to use a
process called “breaking chain” in this method hlead chain man lays out the full length of the
tape. The 100ft length is then divided into coneehi increments, always plumbing down to the

ground from the horizontal tape. (see diagram below

& Plumb line

-

3070 slope

v

25ft

A
\ 2 4

200 — 201ft — Distance measured by breaking chain
209 -210ft — Distance measured along the ground

A

The 100ft length is then divided into conveniertré@ments, always plumbing to the ground
from the horizontal tape.
Taping equipment

G

< 200-201ft — distance measured by breaking chain

v

—

- 209-210ft — distance measured along the ground

v




Hand level: this consists of a small sighting t&b#® 6 in long equipped with a spirit level. The
image of the bubble is reflected by a trism and lmarobserved by the operator as he/she looks

the rough the tube. The instrument is held to ferator’s eye and is leveled by raising.

RULES FOR TAPING

1) Line in the tape carefully and keep t#q@etand the line being measured
2) Keep a uniform tension of about 15k julthe tape for each measurement.
3) Keep in mind the type/style of tape baisgd to avoid error of measurement.
4) “Break chain” on slopes as necessar\eepkthe tape level, or calculate the percent.
Slope if measuring with the tape on the ground.
5) Carefully mark each station and keepaiate count of the stations
AREAS
Objectives
1. Be able to express the given area inoditlye units earlier talked about
2. Given a hit of area formulas as (e.g triangtestangles, circle, trapezoids etc) and

appropriate data (description or sketch of an unknarea be able to select the correct

formula to calculate the area.
3. Given a dimensioned sketch of an rectanguédd fiwith straight and curved sides) be
able to subdivided the land into various sizes asel correct formula to calculate their

areas.

Objective

One of the most common applications of surveying imeasure the area of a given land field or
farm. If great accuracy is required, a professi@majineer or land surveyor should be employed.
He will measure the angles with a transit and tis¢éadce with a steel tape, and calculate the

areas accurately.

1. Express 200 square rods as acres

1
1 sqrod =, area
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1
200 sq rod =200 &° ac
=1.25 qcre. (ac)

2. Express 890 acres as sq mile
1
3. 1 ac:%% sq ml.
1

890 ac =890 **¢ sq ml
=1.39sqg. ml

Express 640 acres as hectares
1 ac =0.405 ha

640 ac =640 x 0. 405 ha
=259 ha.

TRIANGLES:

Formula for calculating triangles with equal sizésd the areas in meters of a triangle with a

base 15m and height 10m
Area = % (b x h)

£
A=2(bxh) X
B = base |h =2 (15x10)
100

H = height | =
=2x15x10
_ 150

] i A
15 base b =75m?
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With the length of the three sides known but natatq

A— Js(s—n)s—b)(s—c)
A = Area

S = Total sum of2=%

For example; find the area of triangle in areaslaxtares whose size are given as 650, 428, 282

650 +428 +282

S= 2 =680

A= /680 (680 —650)(680— 428)(680 — 282

_/(680)(30)(252)(398)
_V20.4x108

10*

=4.52x sq ft

1
Since 1 sqft -#3580  gc.

|
452 x197 sqft =452 3560 g¢

=1.04 ac.
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Triangle: with two sides plus an angle known
B

\ e/C

A
A = area
A and B = know side
QAngIe between sides

Find the area of a triangle, in hectares, havidgsmeasurement 555m 350m and 450 angle.
1
A =2 (ab sin 2)

B =

(350 x 555 x 0.707).

=6.87x0 sgm

1
Since 1sgm %020 ha

1

6.87x'% sqm =6.87 x £& 10900 ha

= 6.87 ha

Rectangle: either square or parallelogram
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A square rectangle has 7 sides equal.

Area=axb

Find the area in acres of a rectangular area miegsLB820ft by 660ft.

A =1320 x 660

=8.71 xlos sqft

1
1sq.ft =#3:560 g

=20 ac.

Circle or part of a circle

Ana whole circle

Arc (lenght) zR*(angle)
o

A= : A= 360

Find the area of a circle in sqft having a raditig5dt.

A = nR?

14
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=3.14 (75 x 75)
=17,663 sq ft

Find the area of a circular sector, in sq metessit a radius of B5 meters and an angle 8f 60

A=" R::’::(::gle'l _= '.Bs:ua:zsueo.

A=9538sgm

Trapezoid: a |

A=h=2 hl'II
2 b i

A = area

H = perpendicular distance
A x b = length of parallel size

What is the area in acres of a trapezoid whoressate 300ft and 450ft and a perpendicular
distance of 120ft.

H=120
A =300
B =450

Area =2227%0 - A 5 x10% sq ft

ac

=45 x 107 o ft=4.5x10"x

43.56

=1.03 ac.
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The trapezoid formula is used to find the area dfiangular shape area having three straight
sides and curved side

310 300

|
|
|
|
|
|
:
410 525
:
|
|
|
a200 :
I

|
|
|
|
|
|
|
300
|
|
|
|
|
|
|

|
|
|
|
|
:
485 : 560
|
|
|
|
|
|

(] hn
Area=d= + eh + —

A = Area
D = equal distance between offset
ho and hn = and of offsets

£h = sum of all interior offsets minus and offsets

ho hn
=

Area=d2 +£h-

210 560

Ana =200 * +510+ 310+ 300 +500 +48 = -

= 200 (205 + 2105 + 280)
= 200 (2590)

=518,000 sq ft

1
Since 1 sq ft #3560 gc

A =11.89 ac.
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Differential leveling

Objectives:

1. Be able to describe what is meant by

a.
b.
C.

-~ o o

«

Differential leveling

Bench mark (Bm)

Back sight (Bs)

Height of instruments (Hi)

Foresight (Fs)

Twining point (Tp)

Be able to describe the procedure used iereifitial leveling

PRINCIPLES OF DIFFERENT LEVELING

Leveling is the process of determining the diffe@s in the elevation of points on below or a as

the above the surface of the earth e.g sucheagrbund tops of stakes of various part of a

building. Leveling ranks next to the measurementdistance in importance as a surveying

technique. Practically no planning or constructoam be due without prior leveling differential

and profile leveling are two surveying methods wesgful for agricultural and horticultural project

The two main purposes of leveling are:

1. For planning: to establish the necessary @tevato develop plans for such structures as

buildings roads and terraces etc.

2. For layout: prior to construction of structsiich as building to the elevations shown on

the plans the equipment used in leveling consiktls leveling instrument 2 leveling rod.

The leveling instrument is a telescope to indicateen the instrument is in a level

position. The level many be tripod — mounted ordhanheld. The leveling rod is a

wooden scale about 13ft bug graduated into feethseand hundredths of feet/meters or

4.5 6m long adro graduated in meter tenths hundseaftmeter.

17



Differential leveling is the process of finding théferent in elevation between two points.
Two rod reading, must be made for each up of thelileg instrument. The difference in rod
readings represent the difference in elevation betwhe two points

Profile leveling is the process of determining ¢t@vation of points at measured distance along
a selected line. This line may be the counter @r@osed ditch, street, tile line, teviace
channel etc. using the information gained by thietof surveying we can plot the elevation
and distance of each point on a graph called al@rd¥ith the aid of the plotted profile we
can make studies relating to grades, depgilgh or low spots, and make estimation of
cuts and fills.

Topographic leveling: is the process which the afiew of spaced grid points in a field are
determined. This information is need to plot a tmaphic map of the field by contour lines
we can show the natural and artificial featurethanfield such as hills, valleys, ridge, slopes,
dams, etc

INSTRUCTIONAL TASK / PROCEDURE

All leveling sway, there are certain terms usedcWistudents must be formula with to make

the survey work easier, quicker and faster.

Bench may (BM): A permanent point of known elevatabove sea level in which all elevation
of other sway work are done.

Back sight (BS): A rod reading taken on a poinkabwn elevation it is the vertical distance
between the line of sight and the point of knowavation on which the rod is held.

Twining point (TP): is a temporary bench mark upelich tore sight and book sight rod

reading are taken for the purpose of continuinditieeof levels

Fore sight (FS): is a rod reading taken on point. The elevation of which is to be
determined.

Height of instrument (HI): is the elevation of tiee of sight when the instrument is leveled.
It is found by doing the BS rod reading to a knosigvation.

18



PROCEDURE FOR DIFFERENTIAL LEVELING

Below are the instruments for differential leveling

Courtesy of Keuffel and Esser

A Dumpy-Type Engineers Level

19



Two types of locke hand levels

19



Courtesy of Keuffel and Esser
A PHILADELPHIA-TYPE LEVELING ROD

The survey begins with the instrument man settiglével a distance say 300 — 400ft away
farm the Bm. The rod man sets the rod on Bm, amdetvel is set to look towards the direction
of the rod where is takes a reading on the rocha#/s by the cross hairs in the

20



level. Assuming this reading is 3.03 this is calB8 reading so the BS reading is added to
the BM known elevation (100.00) to give a HI 103tB8 rodman goes toward in HO direction
of taken the survey area sets the rod some disfamcethe instrument man the instrument
man twins his level and sight the rod and takesaaling. Where the crosshairs of the level
meets the rod. This is the FS reading say 3.86. stibtracted from the previous HI to give
99.1 where the rodman sets the rod after the Bhlieéd the TP, the instrument man can now
move forward and sets up the level; takes a reaain@P |I. this reading becomes BS (2.60)
reading and is added to reading at. T®ay 99. 17 + 2. 00 = 101.77 this is the HI regdih
TP;. Again a new TPRis selected and a rod reading is taken to be 458dorded as FS
reading. This reading is subtracted from HI 101t@give a new elevation (101.77 -

4.53 = 97.24) for TR This process is repeated until the lavation fr.is established to be
95.30

Note keeping procedure for leveling sway.

Five columns are needed from left to rights andcthiemn headings are station (STA), back

sight (BS), higher of instrument (HI), foresigRtS), and elevation (elev).
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={0l.
Fs HI=10L14 s [FS

-

Lhn[Ese ~ T K T T T Tiggl 444
HI= 10329 .~ \H
- P4 TP3
-~
e
3.30
BS

.03

BMI

Elev. = 100.00

Elev =95.30
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Differential leveling

STA BS HI FS ELEV
BM, 30¢

T 103.0¢

TP 2.6C 3.8¢ 99.1%
T 101.7°

TP, 4.22 458 97.2¢
T 101.4¢

T 6.4z 6.1¢€ 95.7¢
T 101.7:

TPs 3.8t 4.44 97.2¢
T 101.1¢

TP, 5.11 2.9¢ 98.1¢
BM, 3.3C 99.9¢

£BS =25.4 £FS 25.5

£BS - £FS 25.24 - 25.25 =0.01

BM1

100.00 BM (end)

99.99
Check 100.00 —99.99 = 0.01

=0.01
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Summary of leveling procedure

1) Set up instrument

2) Establish BM, and take BSregdin
3) Establish TP and take FS reading

4) Move instrument also set up again

5) Take BFonTP

6) Establish next TP and take FS reading
7) Move instrument and set up again

8) Repeatstep 5.1

BM elevation + BS = HI
HI — FS = TP elevation
TP elevation + BS = HI
HI — FS = TP elevation
And so forth

In profile leveling there are several foresight YF&ading and few back sights (BS) several FS
reading can be taken an any given BM. Or TP, bebooéle can be made sway crew set stakes
where the rod reading are to be o obtained. THeestare set at equidistance apart e.g 25,50 or
100ft apart. In profile leveling a station markiadull 100ft is called a full station and the other
points along the line are called plus station 2§22 + 25.0

Instructional task/procedure for profile leveling

The procedure for profile leveling and note keepamg practically the same as in differential

leveling. With the level set up near the line topefiled, the rod was held on the BM and the

24



BS reading (3.66) is taken the HI was observed=HI00.00 + 3.66) next the rod was held on
the hub stake for station 0 + 00, 1 + 00, 2 + 08® smon and rod reading of 5.23, 3.76 and 3.42
were taken. The elevation of each point was catedldy subtracting the red reading from the
H1.(note the some Hlwas used for all the statiqgnt® b+00):

When it becomes necessary to select a twining gbentod was held on the top of stake and a
FS(4.12) is taken, the elevation of tp, was deteeshiby subtracting the FS from the H1(TP,
elevation=103.66-4.12=99.54).The level was moveddod and set up at a new location and a BS
(1.38) taken on the tp. The new H1 (100.92) wagndesl. This procedure is repeated in the same
way until the elevation of BMZ was calculated

Example of profile leveling and note keeping
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HI = 104.76

}'i : HI =103.83

BS 3.2

BS 7.58

FS 3.76
F§ 3.42

Field notes for profile leveling
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T HI=100.92
o U
px] el o o
BMI - oS ? Y38
Elev. =B S
100.00 - o =
o ; T = w
s
L=T+4
= aM2
Elev.
96.25
M) u
ot ol
a
FIG, 20.1. PROFILE LEVELING
PROFILE LEVELING Oct. 7, 1974 Brown
North Side Of Farm Road Foir, Clear, Calm dones
Sta. B.S. H.1. F.S. Elev.
BMI 3.66 |103.66 100.00 |BMI HNgil in post
0+ 00 523 | 98.43 SE_corner of lot
1 +00 3.76 | 99.90
2 +00 3.42 |1100.24
3+00 2.89 [100.77
+ 00 2.64 1101.02
4+ 50 2.51 110L.15
5+ 00 2.33 1 101.33
6 +00 4.68 98.98
TPI 1.38 [100.92 {4.12) | 99.54 ] Top of stake
7 +00 2.91 9B.01
8+ 00 3.82 97.10
9+ 00 4,45 | 96.47
9+23 4.57 | 96.35 | Natural ground |
9+25 7.00 | 93.92 [Bottom,conc. culvert |
[ BM 2 7.58_|103.83 (4.671]_96.25 [ X" in SW cornar of
TP2 321 (104,76 | t2.28)1 (01,55 concrete headwall
oMl 4.73) ] 100.03
BS =1 15.83 EFS = 5,80
Esror_pf closure: 15.83|-15.80z] 0.03 —



ESSENTIAL FACTORS IN FARMSTEAD PLANNING

WATER; very important fordomestic am@ile and farm use. Quantity and quality
very important. Keep source flowing. waterssential for use.

DRAINAGE: surface and subfswe drainage is a top priority to avoid pounding
hence sickness and diseases. proper drainagedskgep town steed dry

DON'T BUILT IN HOLES =can cause problem ofrainage, collapse of facilities of

building.Difficult to maintain plus (+) and or a mis(-) effect on all activities in the farm

OFF FARMSTEAD FACTORS

Farmstead development at a particular site mayirbiged by off-farm factor. Consider rural

housing ;urban subdivision ; local state and fddeuiding and zoning codes ;air and water

pollution control requirements. A legal restracan close your operation and may prevent

recovering your investment . always clear your phaith appropriate authority.

MAKING A PLAN

Preparing a good farmstead plan takes time andteffocan be a rewarding and interesting

experience : some tools to accumulate are ;

GOALS-identify  your instead
goals and set priorities

MEHANICAL ITEMS-all the
requirements for paperwork, survey etc.

INVENTORY, prepare a scale
map of the farmstead area, showing slope’ undergtauilities lines, building location,
electric power lines, drives, service and otherangnt physical features review present

building-usefulness, condition, location and adiitits
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4, INFORNATION; identify
facilities needed, additional services registeredffic routes, feed handling methods
family living desire and tax and insurance constiens. Establish realistic space

requirement for activities and enterprises witlie farmstead area.

FARM STEAD PLANNING

What is farmstead: this is a farm house and thdibgnear it.

Planning is the part of or process of arranginguiting things together. Planning includes all
the elements of research e.g how, what, when, wdredewho. Farmstead planning is a process
or a systematic process of arranging things antinguthose things together in order to achieve a
purpose or goal.

Farms stead planning like in any planning activaspally starts with a problem: e.g can this be
done; how do you achieve your goals or objectiv@bere do you get what you want. The
objectives of planning include expansion, impropesformance higher capacity and better use
of labor.

Careful planning includes reviewing the presenessisig the near future and providing for the
more distant future. For agricultural activitiearrh stead planning means looking at the whole
problem, the whole farm business as objectivelg@ssible and as far into the future as possible
it is better to plan on paper where a mistake eail\ebe changed.

In farmstead planning it is good for you to lookead as far as you confidently can. Think big
about space, mechanization, processes and opealativamnges that might occur so there can be
adjustment when the need arises.

Farms stead planning includes mapping where thangsnd evaluating how useful they are. As
you plan use all the factors, look closely at athi activities, for example, a building in the wgon

place is 20 years mistake and this can be veryrexpe
DEVELOPING A FARMSTEAD

Farmstead planning once started, is a continuing @afarm management adjustment and
additions to your plan buildings equipment, lanad amanagement will reflect farming changes.
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First develop an accurate an accurate plan of Wiefarmstead looks like now. Then decides
what is good and what's bad, analyze current nesdbanticipate future needs.

PROCEDURE FOR ZONE PLANNING

Before starting detail planning, get or preparkeast one map of any site to be considered.

Areal photographs are helpful and this will showjongurface features etc.

Contour maps are useful in planning drainage, mgldocation, and adequate slope for drives,
lots and drainage lines.

Use several different overlays and return to yplan from time to time to think of new
arrangements that may be better. Take propoghktéeld for a visual check. Look for ideas or
other farmstead plans with situations similar toryown. Stake out proposals. Lay out proposal
road, binding or distance zone to help visualizeryevised farmstead. The best method is to use

zone planning.

ZONE PLANNING

Zoning is a useful tool in planning new or remodelarmstead after the general site has been
selected. For a farmstead with a family living anglace the house at the centre of the planning
zones, for a farmstead without a house, the farortas usually the center, because vehicles,

materials and labor tend to work from the court.

ZONE 1: family living lawns, recreation space anehjetable gardens, and guest parking are
close to the house. Protect zone 1 farm noisey oatie dust as much as possible.

ZONE 2: machinery centre, shop, storage and relséedices that are relatively quiet dry and

odor free are in zone 2. Consider screening theecérom family view.

Much of the driveway and farm court may be in zope?® fuel and clerical storage toward the

outer edge near the machinery, but removing ordoesdanger, and some hazards to children

40 — 60m from the home.

ZONE 3: grain, feed and some livestock. These acease dust, noise, traffic and odor there

tons they are moved another zone further form thesé.
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Small animals or small animal unit may be in zona 8vestock unit close to the house is
convenient for active management of maternity ancsery units or for care of pets or hobby

animals
ZONE 4: Major livestock facilities. A large unit,h&ther confined to building or an dry lot, aerates
demand for adequate space drainage waste manageweads, loading facilities, feed distribution

and other service. It also creates noise, dusfictend odors. Space for expansion is

usually important.

I
=

“HN

Q0

Curtsey Mid West Plan Service (USA)

Zones) Zone ¥ Zone Zone
\‘E \.\ 3 tt!g_f ] #

Four planning zones
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Management factors of farmstead planning
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The type and volume of enterprise or combinatidreaterprises will determine type of
farmstead and its management. Factors to manage are

1. Size of enterprise: if small size
locate in zone 2 Or 3 but large size locale furttay because of noise , use of heavy
trucks and or equipment, heavy traffic etc

2. Pollution: air and water can be
polluted easily with waste management chemicalag®including fertilizers / pesticides
and fuels. Keep them for away residential area

3. Nuisances: this include noise dust
chaff insects and heavy traffic locate annoyingvéets so they do not detract comfort of
living

4. Appearance: location, paints, lawn
and type of building affects appearance

Topographic Factors: these are concerned withatheflthe land. Site selection is finding the best
location for an enterprise with enough space, gbathage, access to water and other utilities and
their proximity. Also consider view, access rieighbors of using same to topography.
Drainage: surface and subsurface drainage very riaptofeatures of an effective farmstead.
Natural drainage and preferable but artificial cenmmade may sometimes not to be available.
Drainage keeps the farmsted clean an ideal slopdréanage should be between 2%. It should
not cause erosion.

Slope: enough space is important for all major &ead activities and for expansion. Avoid
location near river, rough topography, sandy suls;smcky or mountainous areas.

Climatic factors: these include wind, sun and lrthey affect temperature and humidity which
can have either a negative or positive effect omésead.

Service factors: the connecting links between féead buildings and activities; they help the

farmstead operate effectively. They include drivésities, water, electricity, gas, telephone fire

prevention and security.
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Planning activity
center.

A) family living center essentials to be considered

include
- Water
- Drainage
- Site dion
B) Fuel chemical and fertilizer storage essentaisideration
include
- Distance
- Topogngp
- Servieetors
Livestock production: essential considerations
include
- Water
- Drainage

- Prodoctivolume

- Wastsphsal
NOTE: the general consideration in farmstead plagms safety, this affects every aspect
of the enterprises. Safety from the view pointlddft, fire, flooding, wind, heat from the
sun, cold, intruders, poor drainage, wind, aninesds safety is important to safe guard the

investment.

SUM
MAR
Y

Land survey and farmstead planning is an imporgnicultural tool necessary for the
success of any agricultural enterprise. While lsmorey deals with knowing the details of
the land such as soil type, topography, slopes &ard its measurements and sizes etc.
Farmstead planning deals with how the farm busiisesgppose to be organized or arranged
for effective management and for profit maximizatidcarmstead enables the farmer

mitigate risks taking that may eventually becomey/expensive in the future.
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POST HARVEST PROCESSING
1.0 Introduction

Agricultural product processing and storage playsygortant role in food and feed preservationtha
continual survival of man. Through the developnannodern storage facilities, food crop preservatio
becomes easy and simple to follow. The practicllbei conducted with the aim to look into procegsin
procedures and find possible solutions to the problfacing the students and agricultural machine
operators in Agric business. Low level of mechatiosawill be observed to be high in areas visited

during the period of this research.

Considering the challenges of increase in humanulptipn, low yield due to pest and disease attack o
cultivated crops and poor level of mechanized aducal activities. Then product processing and
storage in other to meet these necessities becohoescial importance. If we process and store our
food crops we make it more durable, attractive ashdi value to it, this can go a long way in mitiggti
global food insecurity. Agricultural produce andgrpducts is an essential demand and means of

survival for the world’s agro-based industriesitadays a greater role in almost all aspect & lif



Unprocessed raw materials are raw materials fonteemediate industries with processed
food/consumables as the finished product. Energyiruégriculture and food processing is high; hence
mechanization is essential to reduce the levehadigery especially in the local processing fac®aad
mills. Rice and oil palm processing will be discedssn details during the course of practical.
Agricultural Products processing and storage issthge immediately following the harvest. It

determines the final quality of product and it aties basically include:

» Drying
» Threshing
» Transportation

» Storage

Agricultural Processing

Agricultural Product

In Agriculture, product refers to processed agtioal produce (animal or crop) which has been turn

into finish goods either for human/animal consumptr for industrial uses.

Processing

Processing in agriculture involves the biologigddysical, mechanical, and biochemical manipulatibn
agricultural produce in other to preserve it fatler use. It involves the series of operationgatio

change agricultural products into a consumer-fipisiduct.

Agricultural processing involves both scientificdanaditional manipulation of agricultural produse

as to make it to be more useful and be able t@ $kem for future uses.

Processing Techniques



These are some of the different processing teclesigquwolved in processing of Agricultural produce.

Here, different machines are used in the processing

Why We Process our Food Crops

» Processing helps to make food available evemduhe off-season.

» When food is processed it taste and look vergetite

» Processing helps in the durability of food crepducts- when food crop is been processed like
in dehydration of a food crop, micro-organisms bees absent thereby preventing spoilage.

» Processing adds value to the agric produce.

» Processing helps in producing income to indivicua foreign exchange to a country

» It creates room for commercial agriculture, therpromoting agricultural activities.

» If we stand to process our food crop regulatigntmore food will be in our food reserve which
is an aid in adaptation and mitigation of climat@mge.

» Processing provides raw materials for furthedistsiand for industrial uses.

» Through processing some materials are produgegrg@ucts) which can be used for
formulation of animal feed.

» The science of processing can aid in drugs ardlaimal purposes

» Agric produce processing gives Income to a faramel improve his standard of living

» When a country processes her food crops thenr@tfmm will be high, thereby improving her
foreign exchange earning

» Processing provides employment for individual #r&lmasses

» Through agricultural processing of crops likeawagne bio-fuel and power is produce which is
use for generation of farm or industrial power.

» If a processing factory is sited in a rural aieereates development of that rural areas.



Prior to handling test materials, performing equiminsetups, and/or conducting this method, teaters
required to read “SAFETY AND HEALTH?” in Section H this method. It is the responsibility of
whoever uses this method to consult and use depatéinsafety and health practices and determine the

applicability of regulatory limitations before atesting is performed.

2.0 Objectives

The main objective therefore of acquiring Practlagawledge is to help in solving practical agricudl

problems. Specific objectives of the Practical are:

1. Is an essential aspect of our educationalfset

2. it educates youths on the impact and oppiytimthe Practical and agro-business.

3. It also exposes them to vast store of knowledgalable for anyone contemplating owing or

managing a farm.

e This practical aim at promoting sustainable agtizal management for economic development.

e It seeks to support local food processing, ireoth improve local knowledge on agricultural
mechanization.

e The practical seeks to aid food security, thisdgsause food will betage and spoilage can be cut-
down through processing.

e Looking at the amount of food produced yearlis iractical on processing will aid in conservation
and re-organisation of any agricultural produceiJevtontributing in the development and promotion
of agricultural activities.

e If greater percentage of our agricultural prodaceprocessed then, importation of many other

foreign processed food will be minimised.



¢ Since climate change is one of the greatesteaingdis to our food crop production, processing will

aid in adaptation and mitigation, creating new wiayshich our food crop can be properly managed.

3.0 PROCEDURE FOR CONDUCT OF PRACTICAL
Work Practice: Determination of Moisture Content

A. APPARATUS

1. Weighing device: A balance or scale sensitiv@.1 % of the mass of the test sample, and
having a capacity equal to, or greater than, themass of the sample to be tested.
2. Drying device: An oven or other suitable thertatisally controlled heating chamber capable of
maintaining a temperature of 110 + 5°C.
3. Containers: Any pan or other container, that mat be affected by the drying temperature, and
is suitable for retaining the test sample withasslwhile permitting the water to evaporate.
NOTE: A broad shallow pan is normally most suitdilepromoting drying; however, containers
with moisture-tight covers are required when thessnat the test samples are not determined
immediately after preparation or after coolingdating the drying period.
B. TEST PROCEDURE
1. Prepare a representative portion of the materiaé tested.
a. Unless other amounts are specified, the fatiguninimum test sample sizes are suggested.
Material Minimum Saesize
(1) Soil 100 g
(2) Fine Aggregate — nominal maximum size of 9.5 arrsmaller 500 g

(3) Coarse Aggregate — maximum particle size latigen 9.5 mm sieve. 1000 g



(4) Miscellaneous Materials (straw, chips, etc.) Sufficient bulk to be representative
b. When testing lightweight, bulky materials, sashstraw, hand pack a substantial amount of
material into a suitable container having a capafitapproximately 3.8 L.
2. Determine the mass of the test sample and re¢bisrdhass as the “wet mass”.
a. The most convenient procedure for determiniegtiass of the sample before and after drying is
to place it in a tared container where it will remthroughout the test. The mass of the container
and sample are determined and the mass of theicensabtracted.
b. If the mass of the test sample is not determimedediately after preparation, place the moisture-
tight cover on the container to prevent evaporation
3. Dry to constant mass at 110 + 5°C.
a. The drying time required to achieve constantsmall vary depending on the type, quantity, and
condition of the material. In most cases, an ogn{16 h) drying period is sufficient. Large clay
lumps may require significantly longer drying peiso
b. To reduce the drying time, break lumps of matento small fragments and spread in a thin layer
over the bottom of the containers. Position theaaers in the drying device to allow the
maximum air circulation and exhaust of the moistaden air.
c. Constant mass has been achieved when less .th&h & the test sample wet mass is lost during
an additional exposure to the drying process. Syues@ drying periods to verify constant mass
shall be of at least 1 h duration.
d. Verification of constant mass will not be neeggdor each sample, provided the drying time
exceeds the minimum time established for similatemas and conditions in the same drying

device.



4. Remove the sample from the drying device and tcomom temperature. NOTE: If the mass of
the test sample is not determined immediately afeting, place the moisture-tight cover on the
container to prevent absorption of moisture fromdir.

5. Determine the mass of the test sample and reébraveight as the “dry mass”.

D. CALIBRATION

Determine the moisture content of the test samplelibws:

1. Mass of water in sample = wet mass minus drysmas

2. Percent moisture = Mass of Water Dry Mass of [8arii00

E. PRECAUTIONS

The drying rate of test samples will be affectedhm®ymoisture conditions and number of samples
in the drying device. When wet samples are plandte drying device with nearly dry samples,
completion of the drying may be restarted.

F. SAFETY AND HEALTH

Soils and aggregates may contain bacteria andganams which can be harmful to one's health.
Wearing dust masks and protective gloves when hrandiaterials is advised. The use of heat
resistant gloves/mitts or pot holders to remove@asifrom the ovens is recommended.

4.0 CONCLUSION

By the end of this practical the students shouldlie to:

e The practical can help to enlighten or widen stiisiscope on the knowledge of agricultural
product, giving possible recommendations and prak#tdvice to students, students and
agricultural machine operators.

e Through this practical a student can get an igesdtical inside of different ways of preservation

and their advantages and disadvantages as applredlilife.



This test is used to determine the water conteatrofterials by drying a sample to constant mass at
a specified temperature. The water content of argsoil is defined as the ratio, expressed as a
percentage, of the mass of the pore water to tlss widthe solid material (or "solids").
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MILK PROCESSING AND HANDLING
1.0 Introduction

Dairy Technology is a vocational/professional cewuaad therefore practical aspect of this course has
been given greater emphasis. This practical gsidesigned to supplement textbook on “Fluid Milk
Processing” for XI students and is an integral pathe Dairy Technology curriculum. The exerciges
this book to impart practical knowledge to the stutd. Practical covered in this book is the platfor
tests only and Schools may set up a small lab piith scale equipment and models. Educationalsvisit
to dairy processing plant may be arranged for tiheents.

2.0 Objective

Platform tests of milk are the commonly used teatsied out at collection and/or reception for dapi
evaluation of quality of the incoming raw milk. Tdeeare carried out at the Milk Collection Centred a



at Milk Processing Plants. This is important inrgd@rocessing as single lot of milk of poor quatign
spoil the whole mixed milk lot. Platform tests dat directly involve the laboratory analysis of ravilk
samples. The suspected milk will be segregatedrghdot be mixed with bulk milk. The milk not
fulfilling the compliance with previously set quglistandards is subjected to rejection.

3.0 PROCEDURE FOR CONDUCT OF PRACTICAL
A. Organoleptic tests

Quality of milk judged by a person’s senses viemvel, and taste is called organoleptic tests. Elsést
are the first screening of incoming raw milk ateptton dock. No equipment is required for condugtin
the tests. Trained and experienced person yieldelfable results. The appearance of milk and fid o
milk can is observed and inspected instantly aieroval of lid. Judge smells the milk, observes the
appearance, checks the can for cleanliness, lasksetliment, flies, etc. and tastes if necessamy. F
classifying the milk according to cleanliness, mdKiltered with a special milk filter. If thers any
doubts the milk samples are subjected to other#boy tests for confirming the quality.

Procedure

1. Open the can/ container of milk.

2. Immediately smell the milk.

3. Observe the appearance of the milk.

4. If still unable to make a clear judgement, takgemilk, but do not swallow it. Spit the milk spla
into a bucket provided for that purpose or intaambasin, flush with water.

5. Look at the can lid and the milk can to chedaaliness.
Observations/Judgement

» Condition of containers/cans:
Appearance of milk:
Colour of milk:
Extraneous matter:.
Accept/reject milk:
Comments:

YV V V VY

Abnormal smell and taste may be caused by:

» Atmospheric taint (e.g. barny/ cowy odour).

» Physiological taints (hormonal imbalance, cowkte lactation spontaneous
rancidity).

» Bacterial taints.



» Chemical taints or discolouring.
» Advanced acidification (pH < 6.4).

B. Indicator test

The acidity developed in milk due to bacterial @tyiis measured in terms of pH value as indicdigd
special indicator dyes, e.g. brom thymol blue armdribcresol purple.

Observation

Acidity of milk:

Accept or reject milk:
C. Sediment test

Milk is passed through a funnel containing a fillesc and the amount of dirt and dust collected is
compared visually or by weight. The test indicatesgross impurities and dirt in milk as a restlt o
unhygienic conditions of production.

Sediment test

Presence of sediment:

Accept or reject milk:

D. Lactometer or density test

During the organoleptic inspection, if the milk aaps to too thin and watery and its colour is “blue
thin”, it is suspected that the milk contains addeder. Lactometer test serves as a quick method to
determine adulteration of milk by adding water. Té&t is based on the fact that the specific gyafit
whole milk, skim milk and water differ from eachhet.

The density or specific gravity of milk is determthby lactometer reading. At 15 °C the normal djmeci
gravity of the milk ranges from 1.028 to 1.033.®&elthe value indicate the possible addition of wate
to the milk. It is also possible the lactometerdieg can be combined with the fat test to havetdie
solid levels in milk. Density of fat is lower théimat of milk. Results of the low-fat test and highe
specific gravity indicate the possible skimmingwfk. Results of low fat test and low specific gitsv
indicate the possible addition of water in milkwalys read the temperature of the milk first; the
lactometer reading varies according to temperature.
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Fig. Measurement of density of milk using lactomete

Observations

1. Type of lactometer:

2. Temp of milk:

3. Lactometer reading:

4. Specific gravity of milk;

4.0 CONCLUSION

Quality of milk judged by a person’s senses viemvel, and taste is called organoleptic tests. Eisést
are the first screening of incoming raw milk ateption dock. No equipment is required for condugtin
the tests. Trained and experienced person yieldelfable results. During the organoleptic inspaatif
the milk appears to too thin and watery and it®gpls “blue thin”, it is suspected that the mitkntains
added water. Lactometer test serves as a quickotédhdetermine adulteration of milk by adding
water. The test is based on the fact that the Bpeggeavity of whole milk, skim milk and water déf
from each other.

5.0 REVIEW QUESTIONS

1. Define platform tests?

2. What is the need of platform tests in a milkeygt@n doc?

11



3. How are water addition/ skimming of milk checRked
4. What is the importance of 10 min Resazurin test?
5. What is importance of alcohol test?

6. Define developed acidity of milk.
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AGRICULTURAL PRODUCT STORAGE

1.0 Introduction

"Storage" means the phase of the post-harvestnsysitieing which the products are kept in such a way
as to guarantee food security other than duringp@eiof agricultural production.

The main objectives of storage can be summed @plaws:

o at the food level, to permit deferred use (on amuahand multi-annual basis) of the agricultural
products harvested;

e at the agricultural level, to ensure availabilifyseeds for the crop cycles to come;

e at the agro-industrial level, to guarantee regatat continuous supplies of raw materials for
processing industries;

o at the marketing level, to balance the supply amahd of agricultural products, thereby
stabilizing market prices.

In order to attain these general objectives, agiously necessary to adopt measures aimed at
preserving the quality and quantity of the storesbtpcts over time.

Influences of environmental factors

To conserve the quality of products over long-tstorage, degradation processes must be slowed down
or even stopped.
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Degradation of grains during storage depends pafigion a combination of three factors:

e temperature,
e Mmoisture,
e 0OXygen content.

During storage, as during other phases of the Iparstest system, the combined effects of these three
factors can sometimes cause severe losses.

Temperature and moisture

Temperature and moisture are determining factoesoelerating or delaying the complex phenomena
of the biochemical transformation (especially thegathing” of the grain) that are at the origirgcdin
degradation.

Furthermore, they have a direct influence on tleedmf development of insects and microorganisms
(moulds, yeasts and bacteria), and on the prematgreinseasonal germination of grain.

In the general diagram of conservation designeBurges and Burrel, the relationship between
temperature and moisture content is establisheddier to determine the area of influence of certain
important degradation phenomena, such as: theaaweint of insects and moulds, and the germination
of grain.

Diagram of cereal conservation

It is easy to observe that the higher the temperathe lower must be the moisture of the graiorarer
to ensure good conservation of the products.

In view of their influence on the speed of devel@minof these degradation phenomena, the temperature
and moisture content of the grain condition the imakduration of storage.

DURATION OF WAREHOUSING (in days)

TEMPERATURE
MOISTURE 5°C 10°C 15°C 20°C 25°C 30°C
13% 180 115 90
14% 160 100 50 30
15% 100 50 30 15
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16% 130 50 30 20 8

17% 65 35 22 12 5
18% 130 40 25 17 8 2
19% 70 30 17 12 5 0
20% 45 22 15 8
21% 30 17 11 7
22% 23 3 8 6
23% 17 10 7 5
24% 13 8 4 4
25% 10 8 6 3

As an example, the preceding table shows the re@ded durations of warehousing, according to the
temperature and moisture content of the grain.

The temperature depends not only on climatic candhtbut also on the biochemical changes that are
produced inside a grain mass, provoking undesinaditieral heating of the stored products.

As for the moisture content of the stored graidepends on the relative humidity of the air, asaghin
the air-grain equilibrium curves.

With a relative air humidity below 65-70 percenamy grain-degradation phenomena are slowed down,
if not completely blocked.

In this sense, the "safeguard” moisture contedéfsed as that corresponding to an equilibriurmwit
the air at 65-70 percent relative humidity.

The following table shows the moisture content recomended for long-term storage in hot regions
of various sorts of grain.

GRAIN MOISTURE GRAIN MOISTURE

Paddy 14.0% Sunflower 9.0%
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Rice 13.0% Wheat 13.0%

Maize 13.0% Millet 16.0%
Sorghum 125 % Coffee 13.0%
Beans 15.0% Cocoa 7.0%
Groundnut 7.0 % Copra 7.0 %

Oxygen content

Like grain, micro-organisms and insects are livamganisms that need oxygen.

Storage of grain in places that are low in oxygaunses the death of insects, cessation of develdprhen
micro-organisms, and blockage, or slowing dowrthefbiochemical phenomena of grain degradation.
This favours the conservation of grain, but magetfits germinating power.

Agents causing deterioration of stored grain

The principal enemies of stored grain are micrcaargms, insects and rodents.

Micro-organisms

Micro-organisms (moulds, yeasts, bacteria) areolichl agents present in the soil which, when
transported by air or water, can contaminate prisdoefore, during and after the harvest.

Their presence and growth cause severe changes nmutritive value and the organoleptic features of
grain (taste, smell, aspect).

Furthermore, they are responsible for the altenadioimportant germinative properties of seedsquig
and capacity to germinate) and, in the case of dsouibr the potential formation of dangerous paogson
(mycotoxins).

Impurities, and cracked or broken grains, fosterdbvelopment of micro-organisms.

Furthermore, temperature and humidity have a detarmqninfluence on the growth rate of these
degradation agents.
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It has been observed that micro-organisms develtgrgeratures between -8°C and +80°C, when the
relative humidity of the air is over 65 percent.

On the contrary, atmospheres that are low in oxygdm check the development of these degradation
agents.

Insects

Insect infestations can occur either in the fiblefore the harvest, or in the places where prodarets
stored.

In some cases, these infestations are difficuligoern with the naked eye, since the damage is
provoked by the larvae developing inside the grain.

The insects most likely to infest stored produ@i®ibg to the following families:

e Coleoptera (damage by larvae and adult insects);
e Lepidoptera (damage only by larvae).

Insects can be responsible for significant lossgsaduct. Furthermore, their biological activitygste
production, respiration, etc.) compromises the ipgahd commercial value of the stored grain and
fosters the development of micro-organisms.

Insects can live and reproduce at temperaturesseetw15°C and +35°C.

On the contrary, low humidity slows or even stdpsrtdevelopment, and a low supply of oxygen
rapidly kills them.

Rodents
Rodents invade and multiply in or near storagegdawhere they can find an abundance of food.

They cause serious damage not only to stored ptethut also to packaging and even to storage
buildings.

The principal rodents, those most common and likelgttack stored products, belong to the following
species:

o black rat, also called roof rat (Rattus rattus),

e brown or Norway rat, also called sewer rat (Rattivegicus),
e mouse (Mus musculus).

16



Prolonged attacks by these pests inevitably resuisrious quantitative losses of stored products.

To these losses must be added those arising fremettrease in quality of the foodstuffs, causethby
filth (excrement, secretions) rodents leave bemrtthe stored products.

This contamination is as important from the marigstandpoint as it is for hygiene and health. éale
rodents are often the vectors of serious diseasbgs, leptospirosis).

Storage methods
There are basically two methods of storage: in la&agisin bulk.

Bags can be stored either in the open air or irela@uses; bulk grain is stored in bins or silosafous
capacities.

The choice between these methods and the degteehmiblogical sophistication of the storage
buildings depend on many technical, economic ae@stultural considerations.

The traditional storage systems used by small fesrmeist also be mentioned. With their use of
artisanal construction techniques and local mdsetiaese are the systems that prevail in the rural
communities of many developing countries.

As post-harvest losses are still a major issuefdomers, lack of electricity and poverty in Nigeria
processing of perishable agricultural produce bexom very big problem. As population increases,
there is need to increase food production withoutimeffort on how what has been produced in excess
are stored.

Locally constructed Evaporative coolers are noy epensive to produce and can be used for the
preservation of vegetables. When water evaporaiesthe surface of a body, that surface becomesimuc
cooler because it requires heat to change thedlipin vapour. Evaporative cooling, therefore, veobly
evaporating water into air-steam. The chilling effthat is felt when you come out of a swimming Ipoo
and a breeze blows across your body best illustheggrinciple (evaporative cooling). The more store
that is present in the air, the less the chilliffga because the less the evaporation of watesn,Ahe
less moisture that is present in the air, the ntleeechilling effect because the more the evaparatio
water from the surface of the body (Liberty et 201 3)




2.0

Figure . Locally constructed Hygrometer

Objectives

The main objectives of storage can be summed @plaws:

at the food level, to permit deferred use (onm@mual and multi-annual basis) of the agricultural
products harvested;

at the agricultural level, to ensure availapiif seeds for the crop cycles to come;

at the agro-industrial level, to guarantee regafad continuous supplies of raw materials for
processing industries;

at the marketing level, to balance the supply@emand of agricultural products, thereby
stabilizing market prices.

Is an essential aspect of our educationalset u

it educates youths on the impact and oppostumithe Practical and agro-business.

It also exposes them to vast store of knowledgéale for anyone contemplating owing or
managing a farm.

This practical aim at promoting sustainabléadiural management for economic development.
It seeks to support local food processing, in-otbemprove local knowledge on agricultural
mechanization.

The practical seeks to aid food security, thisasause food will betage and spoilage can be cut-

down through processing.
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e Looking at the amount of food produced yearlys thiactical on processing will aid in
conservation and re-organisation of any agricultpraduce, while contributing in the
development and promotion of agricultural actiatie

e If greater percentage of our agricultural prodameprocessed then, importation of many other
foreign processed food will be minimised.

e Since climate change is one of the greatest cigeke to our food crop production, processing
will aid in adaptation and mitigation, creating nexays in which our food crop can be properly

managed.

3.0 PRACTICAL PROCEDURE FOR PRACTICAL

Work practice NO 1 : Construction of A Local Evaporative Coolers

Materials

» Two (2) thermometer for each hygrometer
» Plywood, hard wood, wick and bottle.

Procedure

» Cut the wood into 30 x 5cm

Cut 2 plywood and cover one side

Bore 2 holes on the upper and lower parts ohtlggometer

The hole should be 1cm apart

Nail 2 of the board on each side of the wood dheth the wood having holes are located first
and second followed lastly by the wood without Bole

Insert 2 thermometers on the holes and make btleedhermometer wet bulb by fixing a wick
on the bulb and inserting the wick in the bottlateaning water.

Put one of the hygrometer in the trolley and dtiger one outside the cooler for recording of
ambient temperatures (both dry and wet bulbs).

Y VY YV VY

Work practice No.2: CONSTRUCTION OF THE EVAPORATIVE COOLER

Materials: - jute bag, trolley, hygrometer and weighing balance.




Figure. Locally Constructed Evaporative Cooler For Agriouce Storage

Procedures

>

>

>

>

>

Soak the jute bag in clean water and wipe ofésgavater

Wrap the jute bag round the trolley such thapad of it is exposed.

Put freshly harvested and weighed vegetablesy(li@@ the second chamber of the cooler. The
vegetables are fluted pumpkin, water leaf and gaedsg (egg plant).

Also, put one hygrometer into the second charob#re cooler.

Finally, place the entire arrangement in the igheese.

» The readings must be taken and recorded for § @ag summary made in tables.

» The vegetables should be weighed 6am and @pily while the both wet and dry bulb
temperatures are to be taken every 2 hours fromt6&pm daily.

4.0

CONCLUSION

Agricultural product processing and storage playggortant role in food and feed preservationther

continual survival of man. Through the developnunodern storage facilities, food crop preservatio

becomes easy and simple to follow. The practical eesigned with the aim to look into processing
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procedures and find possible solutions to the gobklfacing the students and agricultural machine
operators in Agric business. Low level of mechatiosawill be observed to be high in areas visited

during the period of this research.

Practical assignment on various agricultural preicgsand storage are to be conducted by the stsident

at the end of the exercise which will amount tovgock practice.

By the end of this practical the students shouldlde to:
e The practical can help to enlighten or widen stiisiscope on the knowledge of agricultural
product storage, giving possible recommendatiodspaactical advice to students, students and

agricultural machine operators.

e Through this practical a student can get an igesdtical inside of different ways of preservation

and their advantages and disadvantages as applredlilife.
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MEAT PRESERVATION AND HANDLING
1.0 Introduction:

Meat can be defined as animal flesh used for hurnasumption. Usually, the skeletal muscle and the
fat attached to it are referred to as meat, butesorgans, like, lungs, liver; kidneys, brain, skone
marrow, etc. are also included in this term. i isollective term, used to denote a wide rangeexdtm
obtained from different animals and birds.

The most common sources of meat are domesticatetlspecies such as cattle, pigs and poultry and
to a lesser extent buffaloes, sheep and goat®nhe segions other animal species such as caméds, ya
horses, ostriches and game animals are also eatara. To a limited extent, meat is also derivethf
exotic animals such as crocodiles, snakes andiBzar

For thousands of years, poultry supplied meat gigd,ecattle, sheep and goats provided meat and milk
and pigs provided a source of meat. These spe@dah@main sources of animal protein for humans.
The meat derived from cattle is known as beef, deated from pigs as pork and from chickens as
poultry.

In physical terms, drying is the lowering of thetaraactivity aw in meat and meat products. Water
activity is the measure of free unbound water awdd for microbial growth. Microorganisms need
certain amounts of free water for growth, and tgeawth is halted below defined minimum levels of
moisture. Minimum levels vary from species to sps@f microorganisms.

Meat drying is not a clearly defined technologyyidg may be done for the single purpose of
dehydrating fresh meat for extension of storagejtbuay also be one of various processing steps
during the manufacture of specific meat products.

The manufacture of fermented meat products, sucavasiams or dry sausages is an example, where
drying is one processing component amongst segérafs. To have an extended shelf life, fermented
products need to lose moisture during their ferraugon, they are dehydrated or “dried” to a certain
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extend. Drying and fermentation must go hand irdhtarachieve the desired flavor and shelf life. The
drying of such products is mostly done in climatizdnambers with exact temperature and humidity
parameters. Drying under natural conditions iseasmgly rare. Another example is the drying of imea
preparations in ovens with temperatures in theearig0-80°C, to become fast-dried products such as
beef sticks formed of ground, salted and flavore@dimFurthermore, for a number of indigenous meat
products, moderate drying is part of the manufaegutechnique with the aim of lowering the water
activity (a), thus curbing microbial growth.

2.0 OBJECTIVES
Objective of dry meat

e To make dry meat available in market
e Toincrease the product quality
e Toincrease shelf life

3.0 PROCEDURE FOR CONDUCT OF PRACTICAL

MATERIALS & METHODS

¢ Ingredients, Solvents, Chemicals & Equipment
e Meat

e Common salt

e Distilled water

e Knife

e Ring

e Desiccators
e Crucible

e Selling machine

e Digital weight machine
e Micro oven

e Three layer package

Procedures
1. Preparation of meat for drying

The meat is exposed to the open air and intermisiglar radiation and quickly loses substantial
amounts of its tissue moisture. The drying proegase faster the shorter the distance from thetiee
of the meat piece to its surface. In order to are¢d the drying process in particular from theemn
layers of the meat, it is therefore common pradbceut the meat in narrow strips or in flat

pieces.
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2. Sun drying procedure

The basic traditional drying method is called suyirdy, characterized by direct solar radiation and
natural air circulation on the product. Meat pieass cut into strips or flat leaf-shaped pieces as
described above. Then suspended in the open spread on drying trays made of fibre or wire mesh
with a wooden or metallic frame. For sun dryingparticular for the suspension method, the meat is
sometimes dipped in salt solution (approx. 14% comselt). This helps to limit microbial growth on
the meat surfaces and protects to some extendsagasects. The drying of such products is mostly
done in climatized chambers with exact temperaancehumidity parameters. Drying under natural
conditions is increasingly rare. Another exampléhesdrying of meat preparations in ovens with
temperatures in the range of 70-80°C, to becomedféed products such as beef sticks formed of
ground, salted and flavored meat.

Simple methods of chemical analysis
(Protein, fat, water, ashes)

Chemical analyses to determine the content of prof&, water and minerals (ashes) of processeat me
products are carried out to establish the nutréind economic value of the products. Samples of the
meat product are finely ground and weighed acclyréde each respective chemical analysis.

The determination of the moisture content (or wateitent) is done by drying an appropriate amoéint o
the sample. The difference in weight between tashfrand dried samples represents the water content.
For rapid determination of moisture content a mi@wee oven is useful

Moisture analysis
(Microwave Drying)

General:

Samples are dried in a microwave oven and thedbggight upon drying is expressed as percent
moisture content.

Application:

This method may be used to determine the moistmeeat of fresh meat, semi-processed meat, meat
mixes and processed meat products.

Equipment:

e Mincer with 6mm plates or heavy duty food presme

e Balance with at least 0.1g sensitivity.

e Desiccators with silica gel.

e Beaker

e Filter papers, 7cm diameter or open weave giple kitchen cloth.
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e Silicon carbide (carborandum) finely ground.

Approximate Drying Times for Sample Sizes of Meat

Weight of crucible = A

Weight of crucible + sample = B
(before drying) in grams

Weight of crucible + sample = C

(after drying) in grams
% Moisture = (B-C) / (B-A) = (weight of sample) ¥Q
Method

e Prepare the sample by mincing or chopping asrdeed in sample preparation.

e Preheat the oven

e Determine the heating time necessary to comylety the samples in the microwave oven.

e Weigh an empty crucible. Weigh about 10 gramsaaffgle. For meat samples, spread the
samples into a thin layer around the lower wallhef container with spatula or spoon. Place the
samples in the preheated oven.

e Cool the samples in desiccators and accurateigh the crucible & dried sample.

e Repeat drying until constant weight is obtained

e Fat analysis
Fat determination using samples dried from the onverve oven

e Get the weight of the dried sample.

e Put the dried sample.

e Place the dried sample inside the sox let etitna tube connected to the sox let flask.

e Pour enough ether into the extraction tube.

e Extract for 10 hours, at 3-4 drops per second.

e After extraction, take out the defatted samplenftbe extraction tube and air dry the sample for
traces of ether. Dry further in an oven at 100°@ eool in a dessicator. Weigh the defatted
cooled samples to constant weight.

e %Fat = Weight of dried sample — Weight of defdtsample / Original weight of the sample x
100

e Ash determination

e The defatted sample is placed in a constanghweiorcelain crucible with cover.

e The crucible is then placed in a muffle furnaced at a temperature of 600°C the sample is
ignited for two hours.

e After ignition the crucible is placed in the ovenbring down the temperature for about 30
minutes, and then cool in a desecrator for an@@eninutes.
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e The sample is then weighed to constant weight.
e % Ash = (Wt. of crucible with cover + ash) — wft crucible with cover / original wt. of sample x
100

Protein content

Calculation of the approximate protein contentdare meat and meat products
% Protein = 100% - (Yowater + % ash + % fat)

Microbiological sampling and testing

The purpose of microbiological testing is to detewrthe degree of bacterial contamination on sedac
of equipment, tools, and premises as well as int e meat products. This testing can be done
gualitatively as microbiological screening, for exyale by contact such as using an impression plate o
guantitatively by determining the exact number afreorganism per sample unit (in cm2 or grams) by
using the swab or the destructive method. Quanitaesting can be either determination of therenti
contaminating flora, also called “total plate cdumt determination of a specific group of
microorganisms out of the entire flora, also calleelective plate count”.

Microbiological Analysis
Total Plate Count (using nutrient agar)
For determination of the number of viable or livimicroorganisms in a sample

Meat sample (10 grams meat + 90 ml sterile distMater or 0.1% peptone water). Homogenize in
stomacher. First dilution.

Transfer 1 ml from first dilution (101) to secorabt tube (Test tube contains 9 ml. of sterile itbski
water) (2nd dilution or 102) then from second tabe transfer 1ml to the third tube (3rd dilutian o
103) and so on up to the 4th or 6th dilution.

Inoculate sample.

Pipette 1 ml from 3rd dilution and transfer to #terile Petridis, also from the 4th dilution to Hrey
sterile Petri dish depends upon how many dilutianes
desired.

The inoculation is usually done according to theead plate method. The diluted sample is released
from the pipette onto the solidified agar and sgreathe surface by means of a sterile bent gltads s
The alternative is the pour plate method, wherestimaple is first put into the Petri dish and 15agér
(liquefied in a water bath at 44-46°C) are pourdd the plate afterwards. Agar and sample are
thoroughly mixed by rotating the Petri dish.

Incubate for 12 to 24 hours at 35 to 37°C, altevedt 24-48 hours at 30°C.
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Results

Count all colony forming units (CFU), including g®of pinpoint size. Select spreader-free plate.
normal plates 25-250 counts

plates with more than 250 colonies for all dilutiotoo numerous to count

Plates with no CFU. Report as less than 1 timesdheesponding dilution used.

4.0 CONCLUSION

Dry meat processing & preservation in food indestis the name of the project. Many materials,
ingredient, methods & machineries are appliedghigect. Many methods are:

e Moisture Analysis, Result- Moisture Content 12%
e Fat Analysis Result- Fat Content 0.13%

e Ash Analysis Result- Ash Content 2.11%

e Protein Analysis Result- Protein Content 85.76%
e Also microbial analyses were applied such:

¢ Microorganisms

e The pH

e Relative humidity

e All kinds of tests & methods are carefully cdetpd.

Acceptability of this type of products depends ensory test report. If the products win by sensesy
then it will be success in the market. Accordinghis type of theory topic of study “dry meat” wasn
success. According to the raw materials these mtscare easy to manufacture in our country, because
of that meat is the main raw materials of the potsland this available in our around. Others raw
materials of these items are available in our ntafkar this project needed to some light machirgerie
These types of machineries we will get in low cestywe can manufacture the dry meat easily. After t
products of good it will be tested by the qualiontrol department. They will check appearance, rigolo
odor & pH this product will pass or approved folesand marketing. This product is beneficiary to us
and the people of our country will benefited by pieject.
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INTRODUCTION

The development of the machines used in moderowdtyre has brought new demands
on farmers, ranchers and other agricultural workEngy must be familiar with energy

and mechanical forces and have mechanical skills.iinportant that they be able to

select machines for specific jobs and know howetfely operate, maintain and repair
them. This practical guide will help assist towaadhieving this goal. It is a practical

guide meant for students in a university settingwre in 300 level and are taking the
course “Introduction to Agricultural Mechanizatiotiiis course introduces students to
the importance use and care of machines in agueult

The practical in this booklet are necessary to lianze students with the working
principles of the machines used in agriculture

BASIC MACHINES AND THEIR APPLICATIONS IN AGRICULTURAL
MECHANISATION

Agricultural mechanization is a dynamic trade timlve the use of force to
accomplish work. To make agricultural work easilee use of machines become
very important. To start with, let us look at thgds of simple machines that
are often applicable to most agricultural mechaiona works science has
developed these machines to simplify the variouskwaise in agricultural
mechanization.

There are:

The Wheel and Axle
The lever

The inclined plane
The pulley

The screw and

The wedge

ogakwpnE

To accomplished work, force must move certain distaforce acting on an object in
the direction of motion. This a machine makes weagier to perform by accomplishing
are or more of the following functions.

Transferring a force from one place to another
Changing the direction of a force

Increasing the magnitude of a force
Increasing the distance or speed of a force

oo oW



Simple machines are devices with no, or very fewingp parts that make work easier.
These machines may look simple, but they provideitisthe means to do many things
that we could neverdo without them.

1. The Wheel and Axle

This is one of the most significant inventions lre wvorld. Before then humans were
limitedin how much and how far they could trangmmods over land. “Wheeled carts
facilitate agriculture and commerce by enablingtthasportation of goods to and from
markets and easing the burden of travelling lorsgatiices. The wheel greatly reduces
the friction encountered when an object is moveer avsurface.

The other five machines all help humans increaskeoarredirect the force applied to
an object. “machines provide mechanical advantagedssist in moving an object.
Thus to accomplished work force must move a&ertain  distance.
Mathematically; Work == x

{ kg ]
distance

(m)

For example: to lift object we must do work to as@ne the force of gravity and move
the object to a certain distance.

Whe Ale




Thus the main benefit of machines is that theywalls to do the same amount of work
by applying asmaller amount of force over a gredigtance.

The mechanical advantage of the wheel and axlebeacalculated as the diameter
swept bythe handle divided by the diameter ofakle or load divided by the force
applied:

M. A = Load/effort
M. A =W/F




Wedge

Levers

Wheel and Axle

2. The Lever
This consists of a long beam and a fulcrum, orpdihe mechanical advantage of the
lever depends on the ratio of the lengths of thenben either side of the fulcrum.

Thus, mechanical advantage can be calculated as
M. A = Load/Effort(force)

=WI/F

“Eﬁurt

Beam

Fulcrum

Class One Lever

In this class, the Fulcrum is between the Effod #me Load.The mechanical
advantage is more if the Load is closer to therfuic Examples of Class One



Levers include seesaws,boat oars and crowbar.
Class Two Lever
In this class, the Load is between the Effort amel Fulcrum.The mechanical

advantage is more if the load is closer to thefutc Examples of Class Two
Levers include wheelbarrowSRY THIS SIMPLE EXPERIMENT

» Class Three Lever

In this class, the Effort is between the Load dmeFulcrum. The mechanical
advantage is more if the effort is closer to thedloAn example of Class

Class 1 lever

Effort

W‘

Class 2 lever

Fulcrum

Three Lever is a garden shovel.
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| can use this simple machine
to Pu@h this haavy rock
out of the way

‘..

@ eschooltoday.com

The inclined Plane

This is simply a flat surface raised at an andgde & ramp. Thus, an inclined plane is a
way of liftinga load that would be too heavy ti $itraight up. The angle (steepness of
the inclined plane) determines how much efforeguired to raise the weight or load.
The mechanical advantage of theinclined planalisutated by dividing the length by
its weight

M. A = L/IWL(m)

W(kg)

The velocity ratio of the inclined plane can becatdted as:
V. R = Distance moved by effort /Distance moveddad
V.R =F/W

L (M)

Inclined plane
{ramp)

Load

Higher surface - \

Lower surface
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In the illustration below, the man uses a pieamefal as a ramp to move the hand-
truck into the van.

Steep Slope means more
force needed but shorter
distance covered

Gentle Slope means less
force needed but more

distance will be covered

—l

Greater Mechanical Advantage

3. The Pulley

These are used for moving heavy load. Pulleys att@mg but gears without teeth and
instead of running together directly, they are madgrive one another by cords, ropes,
cables or belts. In a pulley, instead of an axlesjh@el could also rotate a rope, cord
or belt. In a pulley, a cord wraps around a whéeal.the wheel rotates the cord
moves in either direction. Attach a hook to theemnnd you can use the wheel rotation

to raise and lower objects, making work easier

12



The mechanical advantage of the pulley is calcdlttas
M. A = Load/ Effort

M

e x~zZT-g >
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4. A Screw

This is essentially a long inclined plane wrappexiad a shaft, so its mechanical
advantagecan be approached in the same way axlihed plane.
Mechanical advantage: Distance moved by efforiddigiby distance moved by load.

M. A = F/IWF(kg)
W(m)

Drill bt

A Screw
Thread

Prtch

Shaft
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5. The Wedge

These is like a moving inclined plane that is dniwvender load to lift or into a load to
split or separate. The main function of a wedgm® ishange the direction of the input
force. Bello ware examples of a wedge.

=T

=

A wedge can be used in many ways:

To cut (knife)

To split (axe)

To tighten and to hold back (doorstopper)

To hold together (nail)

To scrape (blades on the snowplough or farm grader)

Wedges work by changing direction and force appliedit. Here is an
illustration:Diagram ofchange

16



Force direction

A Wedge (Axe}

|

"4
Changein Change in
direction direction

Object (Wood)

From the above, you will notice that the force &pito the thick end of the wedge
overcomes the resistance of the wood. The fordeested downwards, but the wedge
directs the force sideways asit drives into theavo

A wedge may be a single wedge or double wedge. Baeb a slightly different job.
An axe is adouble wedge (see diagram above) ahdsal is a single wedge.

SUMMARY

A machine is a mechanical device that changesitketibn or magnitude of a force.
In agricultural mechanization, the use of machime&ge become an integral part of all
agricultural activities to achieve much greater kvawthout stress. The six classes of
simple machines in used include

Lever

Wheel and Axle
Pulley

Incline Plane
Wedge

PRACTICAL ASSIGNMENT

1. Students are to visit a typical agricultural worghor any workshop
and identify the sixtypes of simple machines.

2. Students should engage each of the machines mgttgi carry, lift or
move a load with themachines and note how easydhHow work to be

17



accomplished.
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WORKSHOP TOOLS

INTRODUCTION

There is an adage that says “anything worth damngarth doing right”. A corollary to
that statement is the recognition that doing theerjght requires the right set of tools.

The tools in your workshop will depend on your areéspecialty, interest and level of
experience.

Typical Problems and Concerns of Students

Why should a farmer have a home-farm shop?

How can a home farm shop be established?

What are the essential requirements of a home $top?
What tools and equipment are needed?

How should the equipment be arranged in a shop?
How should the shop and equipment be maintained?
What safety precaution should be observed?

ook whpE

Why Have a Home-Farm Shop?

One of the objectives of farm mechanics is thebdistament of home-farm shops. A
farmer should take pride in maintaining properly ggquipment on the farm and in the
home and in keeping the farmstead neat and attea@ti appearance. It is very
important that a farmer keeps his farmmachinexy @ther equipment in satisfactory
working condition for efficient operation. By beipgoficient in the use of tools and
having suitable facilities to perform the neededbsjoa farmer can save time,
inconvenience and money.

Why a Home-Farm Shop

For the following reasons:

To provide a suitable place for storing and fongdbols and equipment.

To provide suitable space for working farm equipten

To provide storage space for shop supplies.

To provide adequate facilities for performing th®s jobs which can be
done on the farmand in the home?

hrwnNPE
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Requirements of a Farm- Shop

A home-farm shop should

Provide simple space

Be of desirable construction

Have a suitable floor

Have a large main entrance

Have adequate lighting and ventilation

aObhwNPE

Objective of Workshop Tools

Workshop tools are necessary pieces of items tieah@eded in the farmstead. They
make minor repairs easy (except for specializedirgpthey save time, inconveniences
and money.

In a typical agricultural engineering workshop, rtheare two categories of tools
commonly found. These are (1) tools for wood wogkgarpentry) and (2) tools for
metal working.

Find below are some examples of the various tosdsl in the workshop. Students are
encourage to go to the workshop and familiarizentedves with these Also, figures
show the properarrangements of tools in the wandbr safe keeping and for easy
access anytime a tool is needed.

Wood working Tools

The choice of wood working tools (hand and powef)ects personal choice
and activities to becarried out. Common wood wagkbols usually found in the
farm include:

. Hand tools

J Saw

. Planes

. Grading and sharpening tools

In woodworking and carpentry, hand saws, also knawrpanel saws", "fish
saws", are used to cut pieces of wood into diffesti@pes. This is usually done
in order to join the pieces together and carve adea object. They usually
operate by having a series of sharp points of ssustance thatis harder than
the wood being cut. The hand saw is a bit likereoesaw, but with one flat,
sharpedge.

21



10.

11.

Importance of Tool Classification

Every student should familiarize himself with thanme of the different kinds of
tools and their uses. Much of a farmer’s succedarim mechanics depends on

the proper selection of tools and their proper use.

Importance of Proper Care of Tools

Know how to care for tools is very important beaauelps keep the tools last longer.

. Keep tools well cleaned, oiled and free from rust
. Keep tools always in their cabinet when not in use.
Tools must be properly sharpened for good results

Precaution in the Care of Tools

Do not drop tools

Keep tools clean and free from rust

Keep tools sharp

Don’t bring cutting edge in contact with metal©ke the

proper
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tool

e D

Fig. 10-5. Carpentry tools: 1. Framing square. 2. Two-foot sluminum carpenter level.
stesl lapa. 5. T-bevel. 6. Scratch awi. 7. Auger bit gauge. B. Trammel points. 9. Miter head, b

Dutside calipers. 11, Six-foot foiding rule. 12. Try sguare. 13. Marking gauge. 14. Spring diy

12. Below are three types of ball pen wood hammers. They are use for
driving nails or screws into awood

13.
14.

15.

- = - LT . 5 g P

e
. . T Firenes bolrietes o f e eseves o

= AT TR

Fro 1 e 1. deck plaoo. 2. Soeooth plaos s 50 Block lane. 4. Voo shiem - S Spokosnave. G Cabines sormoar T
WO oU Fang . £ Boimter e 0. b mor Seer
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Plane: is a fool for shaping disk plow wood using mosleveo to force the cutting
blade over thewood surface.

Fig. 76. A selection of ““Allen kews®® .

Fig. 11-19. Wood boring tools: 1. Breast hand drill. 2. Ratchet

drill. 5. Straight shank Forstner bit. 6. Bit
B, Bt o e - B Bit siock countersink bit, 7, Bit

bit brace, 3. Hand drill, 4, Stralght shank twis
stack twist drill, 8, Expansive bit stock auger bit

24



Allen Keys: Are used to fasten bolts and screws with hexageoneket. They are
hand tools andoften come in set with a rangezsfssi

SCREW

Screw. A screw is a type of fastener sometimes it lolike a bolt. This is used for

holding objecttogether and to position objecthal$ a head on one end that allows it to
be turn with a screw driver.

25
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Flat and cross-cutl chiscls For general wor ko
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A selection of socrewdrivers.

Eig_ 77

Fig. 7&8.
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Figl - G5-5. Shapes of coldeachismmal asuatting paainmts.

Hack Saw: It is a fine toothed saw originally and mainly mddecutting metal.
Most handsaw are made with a C-shape frame thds laometal blade.
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and have sharp, triangular teeth. They
cut faster than, but not as smoothly as,
the single-cut file. File teeth usually

TANG

Fig. B-8. The parts of a fila. Fig. 6-3_ Left, file card. Right, file

w., Fight. a stramiaoht cifner T T OO ERATER .

Fig. 10-m5, Latt, o claw haoosnar Tor GerEmrml G peann

Try Square: Is a woodworking or a metal working tool used fariking and
measuring a piece ofwood. Tlsguarerefers to the tool's primary use of
measuring the accuracy of a right angle (90 deyrees

28
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PRACTICALASSIGNMENT

1. Students should know the different tools and thees.

2. Students should be taught practically how to mardad store tools.

3. Students must visit a typical agricultural engiiregrworkshop and see
how tools arekept/stored.

4, Students must learn to use simple workshop toolsebgaging in
constructing a simple woodproject.

5. A demonstration of how to plane, cut, nail and ehis piece of wood is
good for a practical.

SUMMARY

Tools for farm mechanization come in handy andedaranging from hand tools to
power tools. They carry out different functionstire farm and so must be well kept
especially in a tool box or cabinet. Common workshools for the repair of
agricultural machines and other activities inclwdeod working and metal working
tools, for example wood walking tools such as saesewdriver, planes, trysquare,
ruler, nails, drills chisel calipers are commorthia farm workshop. Tools must be kept
sharp and handle with care.

PRINCIPLES OF INTERNAL COMBUSTION ENGINE (ICE)

INTRODUCTION

Motor and or machines on farms have steadily ire@éan number and in importance.

In fact modernagriculture depends heavily on tiernal combustion engine for most
of its activities. The farm tractor and auxilianygines for farm machinery are used to
till the soil, plant and cultivate crops, harvesbd and fiber and process products for
human or livestock use. The work on the farm dependhe application of power. The

power of the machine relieves farmers of much maysemotion. There are some

maintenance jobs, a farmer with little training gdctical experience should be able
to do.

Types of Farm Power

. Animal power
. Wind power
. Solar power
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. Water power (Hydro)
. External combustion engine — steam engines
. Internal combustion engine — gas engine

Engine Operation Principles

The internal combustion engines generate powertitiging the force created
by running a mixture of fuel and air. This force denfined or trapped n a
combustion chamber. The expanding gases force istenpdownward in the
cylinder. Because the piston is connected to ctaafk®y a connecting rod, this
downward motion is changed to a rotating motionsdliae, diesel and liquefied
petroleum gas (.LPG) engines use many of the samempes.

Four-stroke Cycle Engine

The four stroke cycle engine is the most commore tiguuind on farms. An engine
stroke is commonly thought of as the movement efglston from Top Dead Center
(TDC) to Botton Dead Center (BDC).Top Dead Cen®DQ) is reached when the
piston is at the end of the inward stroke. BDCeached at the end of the outward
stroke.

A stroke can be defined as one-half of a revolutibh8® of crankshaft travel.

An engine cycle is the complete set of movementessary to generate engine power.
The four stroke in a cycle are intake, comprespmnrer and exhaust.

Working Principles of the Internal Combustion Engine.Intake stroke

With the intake valve opens, the piston moves ordvira which draws a mixture of
fuel and air intothe cylinder (in a diesel engioely air is taken in).

N.“\, Tt A b %
1040

AT BT

A
\\(,, _ \\ o

| MEIATE WEINT slAesil
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Compression stroke

As the piston reaches BDC and begins its inwardangtoward the cylinder

head) both values intake and outlet are closedtlaadiston compresses the
mixture between the piston and thecylinder headydair is compressed in

the dies

L l 'l e o LN
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Power Stroke

As the piston nears TDC and electric spark igritescompressed mixture,
pushing the piston downward with great force (ia deisel engine fuel is
injected into highly compressed air, causing ggiiition).

FEARS Ml
Fin A 1rn rufl

=

)\
B [[ (g

} ‘
POV STROWCE

Exhaust stroke

The exhaust stroke occurs when the piston begimsawee upward. The
exhaust valve opens,allowing the piston to foroé the burnt gasses;
cleaning the cylinder for the start of another eycThis is repeated
severally until engine stop.
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12. Two -Stroke Cycle Engine

A two-stroke cycle engine completes its cycle oémgpions in one revolution of the
crankshaft. Thereis only a compression strokeapdwer stroke between or during
these events the intake of fuel and exhaust okegam® accomplished, there is a power
stroke every revolution

O P RESSE D
(&) ~FUEL/AIR MIXTURE

.f-,{{.'

[
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FPORT FROR
CARBURETTOR

EFARKING PLUG —
C o () ﬂ
—— —— — T

SO IMG
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IMNLET FOIRT

TTTRAMSFER
FPALSAGE

3

:u...csqii}‘tﬂ _;[/ : \Erj

EMD IEW SIDE VIEW
FOWERM AMND EXHALUST STROKE ARND TRANSFER OF MIXTURE

13. SUMMARY
Most farm engines are of the four-stroke cycle pagirhe smaller engines are
2-stroke cycle type.To get the farm engine woficieintly, proper servicing and
maintenance are most important.
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Practical Assignment

Students should study the 2-stroke and 4-strokdecgagines in order to
determine differences in construction and pringméoperations.

a. Use small one-cycle engine for the study, one dkstrcycle engine and
one-two-stroke cycleengine.

b. Study the construction of the two engines. Note:ltitation or positioning of:
a. Fuel system

b. Valves and

C. Ports

d.

Know the parts of d engine

Find below are the various parts that make up aginenand the working
principles as discussedabove.

For any engine that has a piston whether one oeptbat piston must go through
the events ofintake, compression, power, and esthau

e CYLINDER HEAD

T CYLIMNDER BLOCK

= 5c|;:MN \ \

CYLIMDER LIMNER

B [ s———— by s GAAREE
\’ ,]' PISTOR % ﬁ
: \ AL L
LITTLE B — L - e
- Al\_" C‘_ﬂj VALVE SPRIMNGS
COMMECTIMNG ROD o = T
T ot CAMSHAFT T ARPETS
FLY VW H EEI_-\‘ £ éﬂ"‘h,%
l G |§j {E T
AT, H L CAMSHAFT TIMIMNG GEAR
Fa Tt
A 5
2 CRAMESHAFT TIMIMNG GEAR

CRAMESHMAFT

BIG EMRND CAP

Fig. 3. Some of the main working parts of a side valve water-cooled
single-cylinder engine.

27



THhe Agriciiltiiral Tractor

SRARK LU s

VALVE SPRIR
e VT

FLYWHEEL —

T cAMSHART

e
— TIMIMG GEARS

CRAMNESHAF]

Fig_ <. A section through a single-cylinder ongine showing the relative
position of the working paris.

Fig. 5. Engine layouts and terminology.

e .
FLYWHEEL

Fig. 6. A four-cylinder engine crankshaft with connecting rods
and pistons.
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FARM MACHINERY USE FOR TILLAGE.TRACTOR TYPES AND TRENDS

INTRODUCTION

Modern farm tractors have undergone continual charapd improvements to
become the up-to-date and effective agriculturalvgro units today. New

developments have helped to make tractors moreiesifi versatile, safe,

convenient, and powerful. The agricultural tractanpdes a great source of power
which has almost entirely replace the power offtbese or human for the many
heavy andtime consuming tasks carried out in dnm f

Current tractors may be classified aceomdto traction, used and
size of the tractors.

TT— STEERIMG LEVER

T BRIVIMG
SPROCKET

T TRACK ROLLERS

T TaRACK

.

TIDLER ROLLER

Fic. 1. A track-layving tractor,
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Fiag 2, A pencral-purpose tractor,

Tractors Types According to Traction Member

Tractors types may be classified cording to wheetark systems and these include:

Wheel tractors

Triangle or 3-wheel

Four wheel (20 wheel drive)
Four wheel drive

Track type tractors

MO o R

The wheel type tractor is by far the most widelgdidgractors for agricultural
purposes. The 4-wheeltype is most common with frotit and rear (back) wheel
treads adjustable for use in row crops.

Tract - Type Tractors:

They are propelled by heavy metal devices knowitraaks not widely used in
agriculture but arewell adapted to hilly areas #émdearth moving and land
clearing.
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Tractors Types

Tractors may be classified according to use arsizer as follows:

Utility tractors
Large field tractors
2-wheel drive
4-wheel drive

comnpk
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3. Orchard and vineyard tractors
4, Lawn and garden tractors
5. Industrial tractors

FIG. 18-1. Small utility tractor. {(Courtesy In-
ternational Harvester)

FIG. 18-2.  Ultility tractor, 70 h.p,, pulling baler. {Courfesy Deere and Company)
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FIG. 16-3. Utility tractor, 85 h.p.; can be used for row crops. (Courtesy Interna-
tional Harvester)

i, Large Z-wheol tractor dajng tillage. (Courfosy Allis-Chalmsrs Manufac-
el =t=TaL% ]

Tractor with axira-figh clearances for sugor cana, (Colrrlasy Deere and
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FIG. 16-6. Large 4-whesl drive tractor daing field work. (Courtesy Steiger Tract
Inc.)

FIG. 168-7. Two-wheel drive tractor with optional front wheel power drive. (Courtes
Deere and Company)
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FIG. 16-8.

Four-wheal drive tractor cultivating row crops. (Courtesy J. | Case)

FIG. 16-9. Orchard tractor with low profile.
{Courtesy Deere and Company)

P N Y

Lawn and garden teactor (Coor-
fesy FRAG Corpormtior, Choatelcoor Povar Eglilp-
sl [iiwisisnd

—

FiE. 16-11,

[ L]

TE-12,
(Courteny. FMS Corporation,  Ouiooot
Eauiprment Division}

Dimnal powsred @arcdan tractar
P owar

35

FIG. 16-10. Vineyard tractor, narrow with low
profile. (Courtesy Deere and Company)

Fi&,. 18-13. Srounds mainionanos  tractor
(Courtesy Ford Motor Qorpaoration)

Fis.
highway mowing. (Cowurtesy ). 1, CTonel

TB=-14. . Low contar of gravily tracton for



10.

SUMMARY

The present day farm tractor is a most useful nmechtapable of supplying its

power to numerous farm tasks. The most absorbirigesie power is usually the
basic cultivation or tillage of the land. The typfetractor on the land depends on
the type of work to be done. Tractor types inclimb¢h wheel and track-type

tractors. Wheel types include utility size tractdesge 2-wheel drive tractors and
four-wheel drive. Four wheel drive tractors are ippad with adjustable wheel

treads for row crop use. Specially designed tractye available for orchard,

vineyards, lawn and garden, industrial and othecigty uses.

PRACTICAL ASSIGNMENT

a. Field trip to tractor dealership to view and disctractor types available.
b. Study a 4-wheel tractor and know the different part

C. Learn how to drive the tractor

d. Learn the simple maintenance service.

FARM MACHINERY USE FOR TILLAGE

INTRODUCTION

Tillage is a mechanical manipulation of soil to yide favorable conditions for
crop growth or production. This can be achievedheyuse of certain specialized
machines or implements.

Tillage machinery or implement is therefore usélt@r stir the soil (loosen the
soil) to make it suitable for the seed which ismally planted in the soil to grow
well. Aconducive environment of a soil for crop gth means having the
following available

1 Water

2 Air

3. Good soil texture and
4 Good temperature

In order to achieve these, there are certain @llagachineryareused. The tillage

machines used are categorized according to thsifctasion of tillage which are:

1. Primary tillage and
2. Secondary tillage

36



11.

12.

Primary Tillage

Primary tillage is the initial major soil workingperation which cuts and shatters the
soil with relativedeep penetrating tools and lagvé& rough surface texture.

Primary Tillage Machinery

For decades animals have been used to work irathre They are engaged in tillage of
all kinds and in carrying farm products and otheods to and from distances places.
They have specialized kind of tillage implements fos tillage. This implement is like
the mouldboard plow and has wood attachments (fig)

The tractor drawn implement include:

. Moldboard plows
. Disk plows and

. Chisel plows
MOULBOARD PLOW

This is designed to cut, lift and invert a lampswoil (approximately 36-t0-51
centimeters). Thisaction burries the trash ang cesidue. The moldboard lift
twins, and pulverizes the soil.

MAIN FRAME

MOULDBOARD

WING

Fig. 83. A three-furrow mounted plough.
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13.

14.

DISK PLOW

It has three or more individually mounted concavsksl that are inclined

backward to achieve maximum depth. They are pdatisuadapted for use in

hard dry or sticky, shrubby or bushy land or orksoand. Generally these plows
are specialty and specifically designed for rougbugd and heavy trash
conditions where complete trash coverage is nsired There aggressive action
chops and mixes trash into the soil.

CHISEL PLOW

The chisel plow is equipped with narrow double-ehdkrovels or chisel points,
mounted on long shanks. These plows rip througtstileand stir it but do not
invert and pulverizes as well as the moldboarddiskl plow. These plows work

Farm Equipment
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best when the soil is firm and dry
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THE SUBSOILER

A subsoiler is a tractor mounted implement used to
loosen and break hard pan soil, It works up to the deapth
of 12”() The sub soiler is a because roots
penetrateprimary tillage tool which will improve
growthin all crops where soil compaction is a problem.
Subsoiler helps crops perform well during hot and dry
seasons because roots penetrate soillayer deeperto
reach moisture and nutrients. In wet condition, the water
passes easier throughthe shattered areas reducing in wet
condition the water passes easierthrough the shattered
areas, reducing the possibility of crop drowning.
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SECONDARY TILLAGE MACHINERY

Secondary tillage tools are grouped into the foilmptypes:

1. Disk harrows
2. Cultivators and
3. Rotary tillers

These implements pulverizes, level and firm thé tsoprepare good seed bed,

control weed and conserve soil moisture.
40



DISK HARROW:

Disk Harrow: very effective in penetrating hardlsoid in rocky or root or stump

infested land. It cuts left over crop residue ipteces and with other trsh mixes
them well with the soil.
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CULTIVATORS:

Generally, these implements are used to controtls/@ecrops. They help stir the soil,
aerate and toimprove water intake into the soil.

Practical Assignments

Students should go to any agricultural machinegleteto see the different types
of tillageimplements.

Students should be taught or see a demonstratiohoof these tillage

implements workStudentsshould learn the propenteaance culture of these
implements.
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158 Basic Farrm Machinery

ATTACHMENT,
PEHNTE \ -

CAUMBLEAR ROLLER

Fig. 104, Working components f & mounied rotary cultivator.

m.T.O, SHAFT DRIVE

TRACTOR
ATTACHMEMT.
POIMT

TINE BAR MOWVERMEMNT ABOUT BOCM
(3 N APPROX) M EACH DIMECTHON

Fig. 105, A power horrow .

Wy BE-2

. Row-orogps oullivalors: (o) resr-imoonntod amd (65
Prone-masnted . ©

creaaridereriad FArvesrer il ¥

nectadd do o toeol Bar. The toaol bar o may be reor- o
Tromt-ncranied (Fig. 18-263, Contral of ihe cul it
wm hillsides s easior with the Poat-mounied Ly pe.

EFiold Cultivator Ficld cultivilors are similar in
use and appoarance b chinel plows, axcapt that tho
froame iz much lighter and they are intended Do opor-
o ot B depth of approsimately &9 in 102 men ] (0.
T8E-27). In contrmst with s rowsorop coltivarnor, they
mrer pmed for propocing o secdbed i soil chae hos oo
previously worked with a plose disk or chisel plow . In
Moume inminnces planting egoipmont is oroeoontesd on o
Flelot cwltivator Fons till-plont oporalisn.

Fig. 1H-27. Pull-type fald cultivarors hayve Decome vary proplarn seoc
L

mocdbod proparaiion wiscking £ o 3 i (560 oo L3S oo | aleegs
PEnotration across thie Gl siclol of The wmil, (oo b Sl an
praals rerrioeval s Sheaek poaoion s e 1 0

=
U0 oarn [l 3% = a3

The shiank of o okl cultivator is spring-coshiomnes
The apring provides sgproassive, swibroting actioas Do
axcellont frosh olearance (Fig. L&8-27ar).

Sppecinl ool spring shanks cguipped wedoh anhy
drous armamonis scil o peints or Knives are aaed Do
apply fortilizer and othey chennicals @4 o 5 an [1402 ca
127 mun ] belosw the surfuace, wheorse 8 owill e aooss-
milble by plant codods (g, TH-ZH,

Vige. BH-2H. A u‘-q.J-‘!nulnln tvpe of imountod  fold collivator
s g o okl roos armmonis ferillezcr spplication,
Floge the Caosil shank  with amomonbls pasimis or kodves,
L fdvrrncaar Adornaeforoforing Canl )

F iMlangee woweks Con Fholad
walcl P Crrespraed asnal fle
mg-cushionod (insoci) for wilbrating actlc
w20 A vy | mrsed mre wused Por sharteoring oruan

b Of planting. (0 %o sweops are 4 o 12 an (1016 o S0 B mm ] wide aed nre ascd for wead control, lemving

Srogs residue on or near the surface.  Gfbeeee o8 Eoo b

44



Harvesting and Processing Machines

When crops matured in the field and have reachedsthge where they can be
harvested and taken home for storage and lattérefluprocessing depending on
the end us There are several crops that are hadvesten still maturing in the
farm. In all, harvesting machines are used.

In Nigeria most crops are harvested locally eithgrlocally made hand tools
e.gsickles, cutlass, axe, knife etc. This type arfvbsting makes the work easier
but takes longer time to get the work done.

However, there are improved machines made that toedfsastically reduce the

hours spend in harvesting. With the modern machitres harvesting work is

made easier or simpler, drudgery is reduced td#rest minimum and the work
of harvesting is accomplished faster thus savingetihat can be used for other
productive activities.

After crops are harvested they have to be procestieer to be used immediately
or keep in storage for later use. Processing gitan be dome locally or with

hand machines or modern machines. The equipmeptdoessing are varied and
many.

Harvesting Equipment (Machines)

Machines for harvesting can be classified on thseshaf the crops to be harvested
1. Animal feeds

These are majority grasses (dried or wet). Theeetlanee forms of grasses feed to
animals.

. Fresh grass
. Dried grass (hay)
. Process or fermented grass/and other crops (silage)

Machines for Harvesting Animal Feed

In general, most animal feeds in the field are ésied locally and by modern machines.

Types of Machines for Harvesting Animal Feed

1. Fresh grass: these are harvested by hand using a cutlass de sackl
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by a machine callmower. Mowers are of two types:

Cutterbar mower and

Rotary mower

Dried Grass or Hay: this is harvested by a machine callcutd Hay baller

Fig. 145. A tractor buckrake.
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Fig. 122, Cutting mechanism of a mower cutter-bar.
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OTHER CROP HARVESTING MACHINES

These are harvesting machines made for all theslohdrop produced in the farm.
The most talked about is the one called the combiwester. The combine
harvester does the following jobs all atthe same in the farm during operation.

Cuts the crop

Feeds the crop to the cylinder

Threshes the seed from the seed head

Separates the seed from the straw.

Cleans the seed

Handles the clean seed or grain until it is takegthle truck or trailer for  safe
storage.

ok wnE

CLEAMN GRAIN GRAIN
ELEVATOR TAMK CURTAINS

UNLOARING

ALGER
STRAW
WALKER

BEATER

CYLINDER

CONCAVE

FEEDER
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STRAW e
CHOPPER &8 “_...'? 4,

credl el oy : PR = .
CHA e = B~ 7 o

SIEVE"S
; ! =, PLATFORM
TAILINGS Sy ; AUGER
AUGER " cLEAN GRAIN & ' ' : )
AUGER
PLATFOHEM

Fig. 23-9. A cutaway view of a self-propelled combine. (Deere & Co.}

Types of Combine Harvester

Several types of combines are available to meevdhneus needs of agriculture
producers. Selection of these machines will deenthe crop grown the terrain
of the farm, number of hectares of farm to be hsted and capital available.
These combines are classified as:

47



1. Self-propelled combined

2. Hillside combined

3. Pull-type combined

4. Special combined

PRACTICAL ASSIGNMENT

1. Students should visit a modern agricultural and domajor market or
dealer of agricultural machines to enable. Theg #eese types of
harvesting machines.

2. If possible the farmer can demonstrates the useyf of the combined
AVAILABLE.

SUMMARY

Most crops are harvested by either a simple localige harvesting machines or
by a moresophisticated harvester or combine hewe8 combine harvester
performs five major functions.

Cutting the crop and feeding it to the cylinder
Threshing the crop

Separating the crop from the straw

Cleaning the crop

Handling the crop

aOhrONE

PROCESSING MACHINES

When crops are process after harvesting they niayvarious forms or shape.
The machines or equipment to do these changesfamtos and shapes are
available. They range from locally made to more plam modern one. These
complex ones are mostly found in industries. Tlrallones are usually hand mills
or hand sieves using such local equipments asepastl morta, grinding stones,
and the local sieve

Processing involves:

Size reduction

Threshing

Milling

Preparing feeds for animals.

R A\
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9. PRACTICAL ASSINGMENT

Students are to visit any farm where they can Isegetmachines. Students may request
for the demonstration of these machines

49



NATIONAL OPEN UNIVERSITY OF

NIGERIA

FACULTY OF AGRICULLTURAL SCEINCES

DEPARTMENT OF
AGRICULTURAL ECONOMICS AND EXTENSION

FPY/SIWES PRACTICAL GUIDE

AEA 403:
FARM APPRAISAL AND EVALUATION

Writers: Dr. Peter |. Nwandu

NAME:

DEPARTMENT:






WAONAL (OPEN UNIVERSTY (O Ny

4. NATIONAL OPEN UNIVERSITY OF NIGERIA

FACULTY OF AGRICULTURAL SCIENCES
KM 4, Kaduna-Zaria Expressway, Rigachikun Kaduna
FACULTY OF AGRICULTURAL SCIENCES
DEPARTMENT OF AGRICULTURAL ECONOMICS AND EXTENSION

400 LEVEL (FPY/SIWES) PRACTICAL GUIDE AEA 403:
FARM APPRAISAL AND EVALUATION

Unit 1 PROJECT IDENTIFICATION

1. Introduction

The first step to take when you are venturing agabusiness is the identification of the projectiyare

to embark upon. In the identification of projecspally many ideas about different kinds of projeeils
occupy your mind. However your ability to seleceqnroject from the pool of ideas before you isezdll
project identification. This task is not easy talartake since it involves a lot of risk and undettes
that has to be checked before selection in ordeavimd project failure. The purpose of project
identification is to help develop a preliminary posal for the most appropriate set of interventaad
course of action within time and budget frame (Faod Agricultural Organization — FA0-2018).

2. Objectives

At the end of the lesson, students should be able t

e Define a project
e Explain how to identify a project
e State the characteristics of a project

3. Definition of a Project



Project is a specific activity with a starting poand a specific ending point intended to accorhplis
specific objectives.

Project can also be said to be an activity for Whimney will be spent in expectation of returnsahhi
logically seems to lend itself to planning, finargiand implementation as a unit. It is the smallest
operational element prepared and implemented egaae entity.

Agricultural project on the other hand is investinectivity in agriculture in which financial resaas
are expended to create capital assets that prdmhunedits over an extended period of time.

4. Project Identification

An important question that often comes up in prioggalysis or management is how you will arrive at
the decision to start a project. In other wordstvelna the forces that will stimulate you to ventinte a
project? Most often you are moved by the impulsehafllenge. You feel challenged on a situation and
various ideas begin to flow and run through youndniThese ideas are usually called business idea.
Ability to select one of these ideas is called gcojdentification.

There are many sources from which ideas may corgeudor selection, these include:

e Hobbies and interest,

e Personal skills and experience,

e Analysis of government policy statements, budgleing especially in respect
of areas of change and future priority,

e Research findings,

e Natural resources, local raw materials and investrpeiority of state and
local government,

e Agriculture and industrial trade fairs,

e Analysis of companies annual reports,

e Analysis of the trend and patterns of imports axyubets,

e Mentors,

¢ Mass media such as newspapers, magazines, tetesisibinternets,

e Exhibitions,

e Survey,

e Complaints and

e Brainstorming

Your selection must always be based on costs danchse This can often be measured through valuation

at the market prices of the selected project. iBhadso a part of project appraisal. We shall disabout
appraisal later in the course.



Some example of agricultural areas from where yauselect a project include crops (arable and tree
crops, livestock, credits, irrigation, agriculturabchinery, agricultural education, fishery, mairhggpt
land settlement, product processing and presenjatimal development among others.

There are so many sub sets of the ideas listedealwbich you can also select from. For example in
livestock there are projects like poultry, rumireaind non—ruminants, grass cutter or cane farming,
snailry and so on

5. Characteristics of a Project
Project share the following characteristics:

¢ Unique in nature.

e Have definite objectives (goals) to achieve.

e Require set of resources.

e Have a specific time frame for completion with dimiée start and finish.
¢ Involves risk and uncertainty.

6. Summary

* We have learnt that project is an activity in whiobney is spent with expectation
for a return.

* When you want to start a project, many ideas camgotr mind from different
sources. Your ability to identify the project to @mbarked upon is the first step in project
appraisal.

* Usually there are many agribusiness ideas thatbeaconverted to projects. It is
your responsibility to make the best choice.

* Your selection will be based on the valuation & tlest and return of the idea.

7.Practical Assignment
* Define an agribusiness project?

* Yusuf Dalhatu has just passed out from Nationaltif@&@ervice Corps and had some
money saved during the service. He wants to goagtdusiness venture. Advise him on
how he can identify a viable agribusiness project.

8. References
Food and Agricultural Organisation — FAO — (201®y.oject Identification



Investment Learning Platform (ILP), Food and Agltietal Organisation of the United
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Unit2.  FEASIBIBLITY STUDY

1. Introduction

As we learnt in Unit 1, the first step towards weintg into agribusiness is identification of th@ject or
business idea you want to embark upon. It is abias® select at least 2 or 3 projects even thotgh

will eventually end up choosing one of them. Tlsidecause when you do the arithmetic of cost and
return of each project putting into consideratiosmtesources within your reach, you may end ugtetge

the alternative project for execution. The nexpsafter project identification is the preparatiohao
feasibility study of the project selected.

2. Objectives
At the end of the lesson, students should be able t

1. Define feasibility study

2. State the need for a feasibility study

3. Discuss the contents of a feasibility study
4. Write a feasibility study

3. What is a Feasibility Study?

As the name implies, a feasibility study is an gsial of the viability of an idea. It is putting @e and
information you collected for a business ventugetber. The feasibility study focuses on helpingveer
the important question of “should you proceed wtitle proposed project idea?”” All activities of the
study are directed toward helping answer this quesit is expected that you should conduct a fahisi
study to determine the viability of your idea bef@roceeding with the development of the agribissine
you have chosen. Finding out early that a busimiss will not work saves your time, money and
heartache later. The feasibility study is a crltgtap in your agribusiness assessment procqgamgérly
conducted, it may be the best investment you eaetem(Hofstrand, and Hoiz — Clause (2009).



4. Reasons why you do a Feasibility Study

A feasibility study helps you to:

1. Decide if you should start your agribusiness or not
2. Organise your ideas so that you will start andyomar agribusiness in the best
way.

3. Present your agribusiness idea to a lending itgtitisuch as a bank to secure

loan for your agribusiness.

Guide for implementation of your agribusiness idea.

Gives focus to your agribusiness and outline adteva.

Identifies reasons not to proceed.

Provides quality information for decision making.

Provides documentation that the agribusiness ventas thoroughly
investigated.

9. Helps to attract equity investment.

© N LA

5. Content of a feasibility Study Report

These are the main parts of the feasibility study.

Executive Summary

It contains the important information from the resthe feasibility study. It is important that
the summary is clearly worked out and that it lobétg, because it is the first impression
anyone who reads the feasibility study will geyotir business. Executive summary should
contain brief information on the:

- Business name,

-philosophies and goals for setting up the business

-need the business will satisfy in the society,

-the form of business,

-why that forms of business was chosen,

-staffing,

-legal issues,

-marketing plan,

-financial issues and

-viability of the business.

The executive summary is usually the last parheffeasibility study to be
written but the first to be read. We shall now t&aeeh of this content of a
feasibility study and try to explain them in detail



3. Business Name

A little description of how you come about the Imesis name.
e Goals Setting

The goals and objectives of the business musitbtthe national goals on such sectors of the
economy.

e Business Idea

This is the short and precise description of th@daperations of the business.
What product or services you will produce,

Whom you will produce for or sell to,

How you will produce the products and

Which need your business will fulfill for the custer.
e Form of Business

There are different forms of business. These dee@oprietorship, partnership, Limited
Liability Company and cooperative.

- Which form of business will you engage in?
- Why did you choose that form of business?

- Number of people that will manage the businesisafform is not sole
proprietorship.

e Legal Responsibilities and Insurance

Every business has legal responsibilities and arste. Thdegal
responsibilities that must be specified include:

- Registration of the business
- Licenses and permits
- Taxes, this include:

<+ VAT

« Employees income tax
< Profit tax

++ Local council levies

«» Union

Levies Employees

s Minimum wage

« Working hours

+ Holiday

+ Occupation safety



* Annual leave, sick leave, etc.
- Credit lease and other contractual agreements. Mpgiusiness requires
insurance coverage to give financial security against différeinds of risks.
- Specify properties like machines, vehicles, stetk,that must be insured
against theft, damage, fire accident or naturastes.
- Specify also about how to insure yourself and eyges against accidents
and medical expenses.
e Staffing
Personnel you require for your agribusiness in $eoirskills, experience and number.
- List the task that needs to be performed in théless.
- Decide which task you will not have time and skiigperform yourself.
- Determine skills, experience and other requiremeea&sied in the staff for
their tasks.
- Decide how many employees are needed for eacldggsnding on the
nature of the business. It may be.
= Skilled
= Semi skilled
= Unskilled
= Seasonal
= Permanent
= Casual
= Gender

Specify their remunerations which can be categdraehigh (consultant), average (salaries) and
low (wages).

e (osting

Costing is a very important aspect of your busin¥ssi need to be able to do the following
under costing:

- cost the fixed assets
- Cost the variable inputs which include:

+» Direct material costs and spare parts
+¢ Direct labour cost
+ Indirect cost like transport, electricity, rent anterests.

Costing should be detailed and every item of th&r®ss must be valued. Costing also include fixing
of prices for your products.

Marketing Plan



You must specify how you want to market your prddaiich includes the 4Ps product,
Price, place and promotion.

Product
- Quality
- Availability
- Packaging
Pric
e - Affordability
- Flexibility

Plac _ Target customers
€ . Storage

Promotion

- Personal contact
- Fliers/posters

- Mass media

- Bill boards

- Town criers

- Internets

¢ Financial Responsibilities

8. Required Start-Up Capital and Sources

This is usually estimated from the costing of theibess. They should also include
your operating cost and personal expenses.

Having determined the amount of money requireddd,st then becomes necessary to
ascertain where to get the money. These sourcesbaspecified.

Example -owner’s equity
-friends and relatives
-Banks
-cooperative societies
-stock exchange, etc

9.  Financial Planning
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There must be plan for cash flow and profit. Finahglanning must specify cash flows and
cash inflows usually on annual basis.

The worth and viability of the business is detemditere. This is done using cost and revenue
figures within the projected life span of the besis. The viability is determined by using the
traditional methods and discounted cash flow (D@E)hods.

The traditional methods include:

-payback period
-accounting rate return

The discounted cash flow methods include:
- Net present value (NPV)
-internal rate of return (IRR)
-profitability index (P1) / Benefit Cost Ratio (BQR

These tools must be used to assess the worth pféfect and its viability or profitability
using the prevailing interest rate (Nwandu, 2009).

6. Summary

You have studied that feasibility study tells yougb ahead and implement the business idea that
you have or not. It reveals to you the viabilityvaorth of the agribusiness. Feasibility study also
gives you an early warning, saves your time andey@gainst an agribusiness venture among
others.

You have also learnt about the various items ydugather and study under feasibility study thall wi
give you insight into the agribusiness environm&his will help you, take your take decision. Such
areas include looking into the aims and objectafesetting up such an agribusiness venture, tre leg
responsibilities, costing of the agribusiness,fistgf marketing and finance among others.

It is advisable that you do not go into an agrihass venture without carrying out a feasibility
study.

7. Practical Assignment
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e Adamu Ibrahim wants to establish a poultry farm.mMs son that participated in a
workshop on writing of feasibility studies, givennreasons why it is necessary to
carry out a feasibility study before the establienbof the poultry farm.

e Explain to Chukwuemeka an illiterate farmer the meg of a feasibility study.

e Following the guidelines, write a feasibility stubr Oma Farms Limited on their
establishment of their new fish pond project wittepital outlay o&N 5,000,000.

8. References

Hofstrand, D. and Hoiz — Clause, M. (2009). “Whsitai Feasibility Study?” Extension and
Outreach, IOWA State University, USA.

Nwandu, P. I. (2009)‘Entrepreneurship in Agribusiness’Onitsha: Jo-Gene
Publishers.

10. UNIT 3. AGRIBUSINESS PROJECT APPRAISAL
1. Introduction

When you have conducted a successful feasibilitgysand selected the agribusiness project you
want to implement, the next step is to constructaigribusiness project plan. This is easy to
achieve since it is just adopting the feasibilitydy of the agribusiness project selected into a
working document called agribusiness plan or agiiiess “blue print.”

Agribusiness project plan is then appraised befopdementation. For better understanding you
should note that appraisal of agribusiness progatts from feasibility study where you
guestioned the viability of the agribusiness prbjémit 3 will elaborate more on agribusiness
project plan and agribusiness project appraisals.

2. Objectives

12



At the end of the lesson students should be able to

1. Explain the difference between feasibility studg agribusiness project plan
2. Explain agribusiness project appraisals
3. Mention tools used for agribusiness appraisalsalyais

3. Feasibility Study versus Agribusiness Plan

It is necessary that you know the difference betvaedrasibility study and agribusiness plan.
The feasibility study provides an investigatingdtion. It addresses the question “Is this a viable
agribusiness venture?” On the other hand an agiri@ss plan provides a planning function.
Agribusiness plan outlines the actions needed ke the proposal from idea to reality. In
feasibility study you are considering many alteies but the agribusiness project plan deals
with only one alternative. That is the selectionha&f best idea from the pool of ideas as the projec
to implement.

The feasibility study is conducted before the aggibess plan. An agribusiness plan is prepared
only after the agribusiness venture has been de¢mbd feasible. If a proposed agribusiness
venture is considered to be feasible, an agribasipéan is usually constructed as the next step
that provides a roadmap of how the agribusinedsdwitreated and developed. The agribusiness
plan provides the blue print for project implemeiata [Hofstrand and Hoiz-Clause, 2009].In
other words an agribusiness plan is a feasibititg that is selected for implementation.

4. Explanation of Agribusiness Project Appraisals

Agribusiness project appraisal refers to the pma#sassessing and questioning the contents of a
feasibility study before resources are committed fwoject. It is the discipline that concern itseith
calculating agribusiness project viability. Agrilmesss project appraisal is an important decisiokimga

tool that lays the foundations for better delivand justification for spending money on a projddte
typical areas of investigation include economigjimmmental, financial, social and technical aspeixt

the project. This is done to determine if a projett meet its objectives. Most often it involves
comparing alternative option8ppraisals are done before the take-off of thegmiojFrom the foregoing
you can also infer that project appraisal assebsegiability of a feasibility study or agribusirgeglan.

5. Tools Used for Agribusiness Project Analysis [Appraisals]
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The most widely accepted methods or criteria infas@roject analysis are:

1. Traditional Criteria
2. Discounted Cash Flows [DCF]

11. Traditional Methods

Here we have the: *Payback Period and

* Accounting Rate of Return [ARR]

12. Discounted Cash Flow

Under the DCF we have:

*Net Present Value

*Benefit Cost Ratio [BCR] [Also called Profitabiiindex]

*Internal Rate of Return [IRR]

6. Summary

You have learnt that all the assessments thatrie tefore taking the decision to go on and establis
an agribusiness is an appraisal. This also telistiyat feasibility study and agribusiness planadirparts
of appraisal of an agribusiness. Appraisal is alsed to assess the viability of an agribusinesmeSo
appraisal tools include Payback period, Accountatg of return, Net present value, Benefit cosbrat
and Internal rate of return.

7. Practical Assignment

* As Farm Manager of Praise God Farms, how will yoowince Chief Delight Dalu the owner, that
there is difference between Feasibility study amwglidusiness project plan.

* Explain to young Agribusiness Entrepreneurs, agiiless project appraisal.

* Appraising an agribusiness project requires somis tased for arithmetic
calculations to find out if an agribusiness projsctiable. Mention these tools.

13. 8 Reference

Hofstrand, D. and Hoiz — Clause, M. (2009). “Wisa&iFeasibility Study?”
Extension and Outreach, IOWA State University, USA.
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14.

Unit 4. ARITHMETIC OF PROJECT APPRAISALS

1. Introduction

In Unit 3 we mentioned some tools that are usegbfoject analysis or appraisals. These tools aed us
to appraise the viability of a project. You can usare than one method to value your project. Thik w
help you take the best decisions on your projects.

2. Objectives

At the end of the lesson students should be able to

1. Explain the different methods of appraising agribess projects

2. Discuss the advantages and disadvantages of fleetif methods of appraising
agribusiness project

3. Solve some arithmetic problems on the differenthoés$ of appraising
agribusiness projects

4. Appraise an agribusiness project

5. Take decision on the viability of an agribusinesyqxct

15. 3. Traditional Methods for Appraising Agribusiness

Projects 3.1.Payback Period Method

This is defined as the number of years requiraéd¢over the original cash outlay invested in tregqmt.
If the project generates constant annual cashvisflahe payback period can be computed by dividing
cash outlay by the annual cash inflow.

Payback Period = Cash Outlay
Annual Cash Inflow

Example:
A project requires an outlay 850, 000.00 and yields an annual Cash inflow
ofN¥12, 500.00 for 7 years calculate the payback period

Solution:
Cash Outlay

Annual Cash Inflow =N50,000.00

15



16.

N12,500.00
=4 Years
In the case of unequal cash inflows, the paybackg@ean be found out by adding up the cash
inflows until the total is equal to the final casttlay.

Example:
Calculate the payback period of a project whichumeg a cash outlay of N20,000.00 and
generates cash inflows 38,000.00=N7, 000.0@¥4, 000.00 and-N3,000.00.

Solution:

When you add up the cash inflows, you will findtthmathe first 3 yearg¥19,

000.00 of your original outlay has been recovetadhe 4" year, the cash inflow generated is
N3,000.00 and only1,000.00 of your original outlay remains to be mered. Assuming that
the cash inflows occur evenly during tHeygar, the time required to recowver N1, 000.00 bl

1, 000 x 12 = 4 months
3, 000

Thus, the payback period becomes 3
years and 4 months
3.1.1. Acceptance Rule
The payback period can be used as an acceptepcieck criterion as well as ranking projects.

If the payback calculated for a project is lessttiee maximum payback period set up by management,
it will be accepted and if not it will be rejected

In ranking, payback period gives the highest rag&ito the projects which has shortest payback gerio
and lowest ranking to projects with longest paybpekiod. Thus if you are to chose between two
mutually exclusive projects, the project with therer payback period should be selected [ranked].fi

Example: Calculate the payback period [PBP] of the followmjects, each requiring a cash outlay
of :%10,000.00. Suggest which projects are acceptdllee standard payback period is 5 years.

Solution:
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Cash
Inflows

Project X Project Y Project Z

Year
N N N
1 2,500.00 4,000.00 1,000.00
2 2,500.00 3,000.00 2,000.00
3 2,500.00 2,000.00 3,000.00
4 2,500.00 1,000.00 4,000.00
5 2,500.00 0.00 0.00
Payback Period
For Project X is:¥10,000
N2,500
= 4 years

For Project Y
N4,000.00 +¥ 3,000.00 +32,000.00 +¥1,000.00 =~10,000.00

¥§10,000.00 is received in 4 years For

Project Z

¥1,000.00 #2,000.00 #+3,000.00 #¥4,000.00 3¥10,000.00
¥§10,000.00 is also received in 4 years

The payback period in each case is 4 years. Thattise end of the¥year, the initial cash outlay of
each project is received. This means that all tlogepts are acceptable because the standard payback
period [5years] is higher than the actual paybaarkopl in all the projects.

3.1.2. Advantages of Payback Period

1. Payback period is simple to understand and easgltalate.

2. It cost less than most of the sophisticated tealesgvhich requires most of your
time and use of computer.

3.1.3. Disadvantages
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1. It fails to take account of cash inflows earneéraie payback period. For example
in the above illustration Project X is consideredé at par with Y and Z as these
have the same payback period but Project X is rdesgrable than Y and Z as X
yields cash inflows after the payback period.

2. It is not an appropriate method of measuring th&fitability of an investment
project as it does not consider the entire casbwsfyielded by the project.

3. It fails to consider the pattern of cash inflowsaTis the magnitude and timing of
cash inflows. In other words it gives equal weighteturns of equal amount even
though they occur in different periods. For exammenpare projects Y and Z in
the above illustration where the 2 projects invodepial cash outflows and yield

equal total cash inflows over equal time periottsaf is N10, 000 in 4 years
]. Using payback period both are equally desirablg,Project Y should be preferable as large
cash inflows come earlier in Project Ys life agantrast with Project Z which generates greater
cash inflows later in its life.

4. There are administrative difficulties in determipinhe maximum acceptable
payback periods. There is no basis for setting &immam payback period. It is

generally a subjective decision.

3.2. Accounting Rate of Return Method

The Accounting Rate of Return [ ARR ] method usasanting information as revealed by the financial
statement to measure profitability of an investn@oposals. ARR is found out by dividing the averag
income after taxes by the average investment.

The average investment will be equal to originaestment with the salvage value if any divided by 2

The formula is:

ARR = Average Income

Average Investment

This can be gotten from the balance sheet.

17. Example:
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A project cosiN50,000.00 and has a scrap valuéD,000.00. Its stream of income before
depreciation and taxes duringj year through 5years #10,000.00;

¥N12,000.003%14,000.00318,000.00 anés20,000.00. Assume a 50% tax rate and depreciation o
straight line basis &N 8,000.00. Calculate theRARr the project.
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18.

Solution:

Perioc 1 2 3 4 5 Average
Average earning before depreciation &ta*®s(10,000.00 12,000.0t 14,000.01 16,000.00 20,000.( 14,000.00
Depreciatiorni§) 8,000.00 8,000.00 8,000.00 8,000.0@,000.00 8,000.00
Net earnings before taxé§( 2,000.00 4,000.00 6,000.00 8,000.00 12,0006)400.00
Taxes at 50%%) 1,000.00 2,000.00 3,000.00 4,000.00 6,000.00 GBQ®O
Book value of Investment

Beginning{s) 50,000.0 42,000.0 34,000.00 26,000.0018,000.00

Ending{s) 42,000.0 34,000.0 26,000.0 18,000.0010,000.00

Averagels) 46,000.00 38,000.00 30,000.00 22,000.0014,000.0030,000.00

ARR = 3,200 X 100
30, 000

= 10.67%
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19.

3.2.1. Acceptance Rule:

As an accept or reject criterion, ARR method watept all projects where ARR is higher than the
minimum established by the management and rejemeqis which have ARR lesser than the
minimum rate.

ARR method ranks project with the highest ARR asiner 1 and the lowest rank is assigned to the
project with the lowest ARR.

3.2.2. Advantages of ARR

1. ARR is simple to understand and use.

2. It can be readily calculated using accounting data.

3. It uses the entire stream of income in calculatirggaccounting rate.
3.2.2. Disadvantages

1. ARR ignores the time value of money.

2. It uses accounting profit not cash inflows in ajgirg projects.

3.3. Discounted Cash Flow

In order to determine the worth of your projechaltis whether it is viable or not] it is necesstry
discount the cash flow using the appropriate ratisgount. After discounting the cash flow, thalility
of your project can be determined using any offdflewing indices or criteria:

1. NPV — Net Present Value
2. BCR — Benefit Cost Ratio
3. IRR — Internal Rate of Return

Before you go into the application of these dis¢edncash flow indices, it is necessary that you
understand the principles of discounting whichay to discounted cash flow methods.

3.3.1. Principles of Discounting

Discounting is the process of finding the presetie of a series of future cash flows. Discountsntpe
reverse of compounding. This means that a presamtis compounded to find its future value and a
future sum is discounted to back to the presefihtbits current or present value. We shall coneent
on only discounting since we are only concerneditthe viability of a project using the discountagh
flow method.
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Discounting is done because a sum to be receivékeifuture is worth somewhat less now because of
the time difference assuming a positive interdst faiscounting is premised on the concept of tralee

of money. A present value can be interpreted asuheof money which would have to be invested now
at a given rate of interest to equal the future sarthe same rate.

Suppose you are offered the alternative of ei&/000.00 today o¥6,085.00 at the end of 5 years,
which option will you choose? A correct choice miistbased on the concept of time value of money.
To make the choice you should find the presentevafi®6,085.00 at the prevailing interest rate. Suppose
the prevailing interest rate in the economy is &#&ntthe present value 36,085.00 ig85,000.00 This
means that you should be indifferent about theaghsincas5,000.00 today is the same?6,085.00 at
the end of the next 5 years.

The formula for finding the present value is givanfollows: Present
Value,
PV = FV 1
[L+1]"

Where; PV = present value

n = number of years

FV =sum at the end of n years or future value r=

discount rate or interest rate
The above figures may now be substituted to shaivttie present value ef N6,085.064s N5,000.00

PV = present value n

= 4
FV = N6,085
r = 4%
Substituting
PV = 6,08 ___ 1
[1+0.041

21



20.

PV = 6,085x0.8219
PV = N5,000.00

Consider another illustration. Find the presentigadf-N3,600.00 at 20% interest rate calculated
annually.

Solution:

PV = present value n

=5 years
FV  =¥3,600.00r
= 20%
Substituting
PV = 3,600 1
[1+0.27
PV = 3,600 x0.4019 PV
= N1,446.84

3.3.2. Discount Factor Table

In order to simplify calculations involving presesatiue and other related factors, you can usantbheest
factor table also called theliscount factor table.You can download the discount factor table from the
internet especially Google. The table can alsoliiaived from reputable bookshops. The arithmetic of
project appraisals or project analysis is hingethasdiscount factor table. For the remaining péthis
course, we shall not go into the rigorous exerofsealculating the discount factor with the formiblat

will use the discount table where applicable. Hosvethis does not mean you should not know how to
calculate the discount factor since your knowledfjehnis could be tested.

Let us use the discount factor table to solve ¢iiewing problem.
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21.

22,

Problem

Use the interest factor table to find the presahiesr 0f-N121.67at the discount rate [interest rate]%
for 5 years.

Solution

First step is to open the page of the discounbfaeble where you have the Present value intéaesir
[ PVIF].

The tables are arranged in such a way that on ftdipeopage at the right hand side is the Interatst r
while at the left hand side vertically arranged thieyears. The second step in our problem is taimb
the discount factor by tracing where 4% [0.04 ¢inepts 5 years [periods]. This is at 0.8219.

The 3% and final step is to obtain the Present Value bitiplying the future value [N121.67] with the
discount factor [0.8219]. The formula is given by:

PV = FV [PVIF or DF]

Where:

PV = Present value.

PVIF = Present value interest factor or Discoantdr] = [0.8219]
PV = N121.67[0.8219]
PV = N121.67 x0.8219
PV =  N100.00

The interpretation is that N121.67 in 5 years tahan interest rate of 4% has a Present value of
N100.00.

3.3.3. Role of Discount Rate in Investment Decision

1. The discount rate is used to convert future vaite their present value. Investment
can only be properly evaluated if cost and beneftsurring at different time
periods are brought to their present value.

2. The discount rate is a means of testing the phafity of a project.
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23. Project IRR%
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Application of the rule of project acceptance teitsthat if sufficient resources are available #rel
discount rate is between 8% and 9%, projects & 8nd D are acceptable while E and F will be regct

If discount rate is raised to 12%, only A, B andvlll be acceptable. If discount rate is raised 84l
only A and B will be accepted. The discount ratéis case is being used as a profitable test meadsu
projects.

3. The discount rate is a means of allocating avalatapital resources to more
lucrative businesses. Given the objective of profiximization as a goal and given
the fact that capital is a scarce resource; thdadoka capital should be allocated to
those projects which make the best use of themth@r words, the discount rate is
a means of ensuring that capital resources areatdld to those projects which
yields returns higher than the opportunity coghefcapital.

4. Discounting rate is a means of choosing appropriatedetermining the best
alternative) technology of production especiallpoerning whether to adopt labour
or capital intensive technology.

Recallthat we suspended discussions on how to use tbeutted cash flow methods to determine the
viability of a project. We believe that by now yowst have known the meaning of discounting. That is
bringing the future cash inflows of a project ®ptresent value using the prevailing interest[caseount
factor] and time [periods]. This is done to alloav better comparisons to be made on the projects.

We can now resume our discussions on the discowatsd flow methods of assessing the viability of a
project. Remember that we mentioned 3 of them wimclude: Net Present Value [NPV]; Benefit Cost
Ratio [BCR]; and Internal Rate of Return [IRR]. \&6&n now take the methods individually and analyse
them.
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3.4. Net Present Value (NPV)

This involves finding the present value of the estpd net flow of a project, discounted at a costapital
[interest rate] and then subtracting from it thitiah cost outlay of the project. If the presentuais
positive the project should be accepted but & hegative, the project should be rejected. Theuda
for finding NPV is given by

NPV sum of the discounted value of the PV of Reeenu
- Sum of the discounted value of cost or
= >'DV of Rev -y DV of cost

Example
Give the following information about a project adéte the NPV at 8%

Example

Year: Total costN) Total RevenuéN)
0 10,000.00 -
1 4,500.00 12,000.00
2 5,000.00 13,000.00
3 6,000.00 14,000.00
Solution

Discount factor for year 0 = 1

Year DFat8% TC¥) PV of TC §§) TR N) PV of TR (
N)

0 1 10,000.00 10,000.00 - -

1 0.926 4,500.00 4,167.00 12,000.00 11,112.00

2 0.857 5,000.00 4,285.00 13,000.00 11,141.00

3 0.794 6,000.00 4,764.00 14,000.00 11,116.00
N 25,50( N 23,21¢ N 39,00( N 33,36¢
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24.

NPV

PV of Revenue - PV of Cost
N33,369 - N23,216 =N 10,153

NPV

The project has a positive NPV and as such itablei

3.5. Benefit Cost Ratio

Benefit cost ratio evaluate cost with benefit thdt be derived from the project. In evaluation,
externalities of the project are included. In citon the BCR the NPV of cost and revenues
accruing to the project is calculated. For a prtajede accepted as being viable it must have a BCR
that is greater than or equal to one (1)

The BCR is calculated with the following formula BG

PV or Revenue

PV or Cost

Illustration
Using the figures from the NPV calculated abovdc@ate the BCR PV or
cost =N 23,216.00
PV of Revenue =N 33,369.00 BCR =
33,369.00 =1.437
23,216.00

The BCR is greater than 1 and the project is tbeeediccepted as being viable.

3.6. Internal Rate of Return

IRR is defined as the interest rate that equategitbsent value or the expected future cash flow,
or receipts, to the initial cost outlay.

Mathematically IRR is defined as the rate of disgoumhich will make NPV = 0 or nearly equal
to 0, or the rate of discount which makes PV otreie equal to PV of cost.

le. = PVR = PVC
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Or the rate of discount which will make the BCR =1

le. PVR
PVC

=1

In actual or practical terms the IRR measures tfigiency of capital resources invested in the pobj
This is why lending agencies prefer the IRR to oihéices

If in measuring the earning capacity of capitabreses invested in the project, the calculated IRR
higher than the banks lending rate, the bank wbaleilling to lend out money and vice versa.

3.6.1. Computation of IRR
IRR is usually computed by method of trial and gamethmetic method.

This requires trying a number or discount rateshencash flow until one is obtained to make the NPV
0. This is done by method of interpolation.

25. Example

Calculate the IRR of the following cash flow fronpepject assuming that discount rate is 8%

Yeal TC (M) TR(M)

0 10,000.00 -

1 4,000.00 8,000.00

2 4,000.00 8,000.00

3 4,000.00 8,000.00

Solution

Year Dfat8% TG§) PV of Costs) TRQN) PV of

Rev.{N)

0 1 10,000.00 10,000.00 - -

1 0.926 4,000.00 3,704.00 8,000.00 7,408.00

2 0.857 4,000.00 3,428.00 8,000.00 6,856.00

3 0.794 4,000.00 3,175.00 8,000.00 3,352.00
20,308.00 20,616.00
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NPV =¥20,616.00 - 20,308.00= N308.00 NPV =
N308.00
Having discounted the cash flow and having obtaiagabsitive NPV, the next thing is to choose a

discount rate with which to discount the same d&mst to obtain a negative NPV. This is by trial and
error. Use a rate close to 8%.

Year Df 10% TCR) PVCEN) TR(N) PV of
TREN)
0 1 10,000.00  10,000.00 B
1 0.909 4,000.00  3,636.00 8,000.00 7,272.00
2 0.826 4,000.00  3,304.00 8,000.00 6,608.00
3 0.751 4,000.00 _3,004.00 8,000.00 6.008.00
19,944.0| 19,888.0!

NPV =¥19,888.00 %19,944.00 ==N56.00
Having gotten positive NPV e£N 308 at 8% DR anaegative NPV ofN - 56 at 10% DR,
e DR = Discount Rate

IRR = Lower DR + Difference btw the 2DRS x NPV @iver DR Sum of
the absolute value of the 2NPVS

IRR =  8+(10-8) x (308.00)
308.00 + 56.00
= 8+2(308)
364
= 8 + 1.6¢
= 97

NB
forgetany fraction during approximation
IRR =9%

The 9% DR is compared with the bank of financiatitation lending rates. If the IRR is higher
the project is viable and it profitable to inveatlavice versa.

e DR = Discount Rate
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Exercises

The Agro feed Ltd has two investment proposal, gooA & B which have initial outlay 0£N10,000
respectively and a life of 6 years each. The distoate or cost of capital is 15%. The expectednme
streams are shown below.

26.

Years Project £ Project E

1 N 5,000.00 ¥1,000.00
2 ¥4,000.00 ¥2,000.00
3 N3,000.00 N3,000.00
4 ¥1,000.00 ¥4,000.00
5 ¥100.00 ¥5,000.00
6 ¥100.00 ¥6,000.00

(a) Calculate the payback period, NPV, BCR and IRRrojgzt A and B;
(b)  Advise the farmer on the project to select if:

(i)  The projects are independent

(i)  The projects are mutually exclusive.

(c) State the advantages and the disadvantages ofrtietseds.

The summary of the results you will obtain from #imve exercises are: (a). Payback

Summary of the Analysis of Result

period, NPV,BCR and IRR of project A and B:

Method Project F?Eesult
1 Payback period A 21 years
B 4 years
2 Net Present Value A N 10.00
B N
1,172
3 Internal Rate of ReturnA 15%
20%
B
Benefit cos Ratic A 1.C
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(b).Selection

The selection of projects depends on whether treindependent projects or mutually exclusive mtje
For the above illustration, we shall select fromjgcts A and B (i) when they are independent and (i
when they are mutually exclusive.

i Independent Projects

Independent projects are projects that could bewggd separately without their execution affeceagh
other.

If projects A and B are independent, we shall sedsdollows:

Methoc Projec Remarl
P.B.P A May be accepted
B May be accepted
NPV A Acceptable
B Acceptable
IRR A Not Acceptable
B Acceptable
BCR A Acceptable
B Acceptable

ii. Mutually Exclusive Projects

They are those projects that the implementatiomefaf them makes it technically, or commercially
infeasible to implement the other.

If projects A and B are mutually exclusive, we $ksalect as follows:

Methoc Projec Remarl
P.B.P A Acceptable
B Not acceptable
N.P.V A Not acceptable
B Acceptable
I.LR.R A Not acceptable
B Acceptable
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Whenever there is a conflict among the methodstestour judgement on the result of NPV. This is
because the NPV represents the value added bygtiimusiness if the project is executed. But IRR
measures only rate and not value added. Noteh@dRR is the rate of return that comes to agritess
beyond the project’s cost of capital. The IRR stidag greater than the cost of capital for the ptdje

be profitable.

So if projects A and B are independent then boghaacepted. But if they are mutually exclusive then
only B is accepted.

In the above illustration, the expected cash floanT projects A and B varied over the years. But for
some proposals, the expected annual cash flowsaane throughout the life of the projects.

(c).Advantages and Disadvantages of each method:
Advantages of Net Present Value [NPV]
1. It recognises the time value of money
2. It considers all cash flows over the entire lifetleg project in its calculation.

3. Itis claimed (for this method) that the rankingoodjects is independent of discount
rates chosen for the analysis.

27. Disadvantages
1. It is difficult to use.
2. It assumes that the cost of capital is known. Ty not always be true.

3. It may not get satisfactory answers when the ptsjbeing compared involves
different amount of investments ( because they giMe different net benefit
amount. The benefit being bigger is no guarantatithvill be better depending on
the Internal Rate of Return).

28. Advantages of Internal Rate of Return [IRR]
1. It recognises time value of money
2. It considers cash flows over the entire life of pineject,

3. It has a psychological appeal to the users. Theepeaige figure calculated under
this method is more meaningful and acceptable ¢osusecause it satisfied them in
terms of the rate of return of capital.

4. It's also compactable with the firms’ objectivesmfximizing owners’ welfare.
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29. Disadvantages

1. It's difficult to understand and use in practice #sinvolves complicated
computations;

2. It implies that the intermediate cash inflows gaed by the project are reinvested
at the internal rate of returns of the project; welas the Net present value ( NPV )
method implies that cash flows are reinvestedalfitms cost of capital, the letters
assumption seems to be more appropriate;

3. It may yield results inconsistent with the Net metsvalue ( NPV ) method, if the
project differ in their: expected life and timin§aash flows.

4. It may not give unique answers in all situations.

30. Advantages of Benefit Cost Ratio [BCR]
1. Ranking.
2. Time value of money is considered.

31. Disadvantages
1. More computation.
2. The meaning of interest rate depends on the context

32. Practical Assignment
1. Calculate the followings:

(a). present value 10.00 accruing after 10 years at 6% (b).
Present value @§10.00 accruing after 5 years at 7% (c). Present
value ofiN50.00 accruing after 15 years at 8%

(d). Present value @10.00 accruing after 10 annual instalment for 1&ryat 5% [paid at the
and each year).

2. A project capital cost is estimated®¥t000.00 spread over 3 years. It is expected
that600.00 will be spent in year 0 a200.00 in each of the following 2 years.
What is the total cost discounted to the startiegryDiscount rate of 8%.
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3. (a). The benefits of a project are expected to B8ANDO0 annually for 10 years
starting from year 1 what is the present valudsfbenefit stream at 10% discount
rate.

(a) . What difference will it make if the benefit s&tb accrue in year 3 instead of
year 1 and continue in the same regular bas&&s.60,000.00 and continue to
year 8 after which year 9 has no benefit and y&ahds=N28,000.00 from
terminal scrap value of the plant.

4. A project with a 12 years operative life is expécte yield the following streams
of net benefits.

Year Amount )

Yo - 1,000,000.00
Y1 - 100,000.0
Y2 - 100,000.00
Y3 - 200,000.00
Ya - 300,000.00
Ys - 400,000.00
Ye 400,000.00
Y7 400,000.00
Ysg 400,000.00
Yo 400,000.00
Y10 400,000.00
Y11 400,000.00
Y12 400,000.00

What is the present value of these net benefiésstis assuming a discount rate of 10%.

5. An agribusiness proposal has a cost outlay of NB&Dand the cash inflow of
revenue is as follows:

Year 1: ¥60,000.00
Year 2: §¥75,000.00
Year 3: ¥90,000.00
Year 4: ¥125,000.00
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If the prevailing interest rate is 10%, using (aylpack period, (b) NPV and (©
BCR, evaluate the: (i) Worth of the agribusinegs\iability of the agribusiness.

6. The estimated cost and cash inflows for two agri®ss projects are given

below:

Yeal Cost oi Revenue c Cost of Revenue c
Project Af¥) Project Af¥) Project BR) Project BR)

0  32,892.00 0.00 37,414.00 0.00

1 14,000.00 4,000.00

2 12,000.00 10,000.00

3 10,000.00 12,000.00

4 8,000.00 14,000.00

5 6,000.00 16,000.00

The cost of capital or discount rate is 8%
Calculate the (i) Net present value (NPV)

(ii) Benefit cost ratio (BCR)
(iii) Payback Period (PBP)
(iv)Which of the project is more viable?

Unit 5. EVALUATION OF AGRIBUSINESS PROJECTS

1. Introduction

When the gyribusiness project has been established and utpisand running, there is need to
intermittently find out if the objectives of setgirup the agribusiness project are being achievad. T
process of carrying out this function is calledlea#ion. However it is important to note that thbeve
been some arguments on appraisals and evaluatipmjetts. To some according to (Abdullah, 2018)
believe that evaluation starts from the appraisaes While others argue that evaluation startswthe
project is ongoing and until the end of the projédr the purpose of this
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course, we shall regard evaluation as assessmiengoing projects and until the end of the praject

2. Objectives
At the end of the lesson students should be able to

e Define project evaluation

e State the purpose of project evaluation

e Outline the importance of project evaluation

e List and explain types of evaluation

e Describe what to be evaluated

e Explain the problems of project evaluation in depéhg countries
e Discuss evaluation of an ongoing project

3. What is Project Evaluation?

Project evaluation is a systematic and objectisesmment of an ongoing or completed project
(International Labour Organisation —ILO- , 2018yakuation is a process that critically examines
a project. It involves collecting and analysingoirhation about activities, characteristics and
outcomes of a project.

4. Purpose of Project Evaluation

e The purpose of project evaluation is to determihe televance and level of
achievement of project objectives, developmeneatifeness, efficiency, impact and
sustainability (ILO, 2018).

e To make judgements about a project and improvesasts.

5. Importance of Project Evaluation

Evaluation is instrumental in:

¢ Providing you with information needed to guide ypuoject strategy towards
achieving set goals and objectives.

e Providing early warning of activities and procested need corrective action.

e Helping empower project partners if any by creabpgortunities for them to reflect
critically on the projects direction and decidemprovements.

¢ Building understanding, motivation and capacity aggi those involved in the
project.
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Assessing progress to enable reporting requirenteriits met.
6. Types of Evaluation
The following are types of evaluation made in aribagsiness project:
Self evaluation: This is managed and conductedeyriembers of staff.

Internal Evaluation: This is managed by independdficials of the agribusiness
project. The evaluation is conducted and led bgrad evaluator who has no previous
link to the project

External Evaluation: This is managed from outsluke agribusiness organisation and
conducted by evaluators who have no previous liokke project being evaluated.

7. What to Evaluate

Relevance and Strategic Fit of the Project: Hene galuate the extent to which the
objectives of the project are being met.

Validity of the Project Design: Here you evaluate extent to which the project is
logical and coherent.

Project Progress and Effectiveness: Your evaluaimuld be on the extent to which
the immediate objectives were achieved, or are @ggeto be achieved taking into
account their relative importance.

Efficiency of Resource Use: Here evaluation is aasoee of how economically;
resources or inputs (funds, expertise, time, e&xanverted into results.

Comparison: Here you should compare the plannedcetl performance.

Effectiveness of Management Arrangements: This uatas the extent which
management capacities and arrangements put in lgpp®rts in the achievements of
results.

Impact of Orientation and Sustainability of the jeob. Here you evaluate the strategy
put in place to achieve sustainability of the pcbje

Corrective Action: There should be evaluation & tiorrective action required to get
the project on track if the project is derailing.

8. Evaluation of Ongoing Project

An ongoing project evaluation must continuouslyksts=dback on how project is progressing.
One effective way is to have the project team abttiseek information on the status of the project
by seeking answers to such questions as:

What is going right on the project?
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e What is going wrong on the project?

e What problems are emerging?

e What opportunities are emerging?

e Where is the project with respect to schedule, andttechnical performance
objectives?

e Does the project continue to have a strategicitt enterprises mission?

¢ |Is there anything that should be done that is noe@

e Are you comfortable with the results of the project

¢ |Is the customer happy with the way things are gding

Questions of this type can be used during regulstheduled project review meetings to motivate
discussions among the project team members anactueage them to think retrospectively about
the project. Such thinking will prompt the team nbrems to evaluate the project.

9.

Writing Project Evaluation Report

Writing a project evaluation report is a very imgamt aspect of project analysis that you must cauty
This is because the report will tell you if the jex was a success or failure. It also helps ydntw if
you can continue with the project or terminate gineject. The report will show all aspects of the
agribusiness plan that is being implemented. lukhbe written in simple language that will be etsy
read and understand. The evaluation report doregnally should be separated from the external
evaluation. These two reports are compared to bettar over view of the project.

10. Practical Problems of Project Evaluation in Developing Countries

a.

b.

Project planning and preparations are largely @etive. Most often projects are
hurriedly put together and ready for execution.

Appraisal and selection of projects in developingrdries are usually faulty.
There are also problems in start-up and activadiqerojects. There are
bureaucratic delays in obtaining license and indisbursement of funds for the
project.

. The execution, operation and supervision of pregjacé inadequate. Most often

due to delays, the cost of executing the projeet-omuns the estimated cost.
Sometimes there is insufficient capacity or incotepee on the part of
contractors handling the projects. The projecty wéien are not properly
supervised.

There may be defective design of project. Thislteda either the resources going
to be used for the project being short or surplirere may be lack of contingency
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planning to meet emergencies and unanticipatedyslelometimes the resources of other
projects that that are on-going are tampered irrogdecute the project.

f. External coordination of project activities mayibadequate or ineffective and
sometimes lacking. Sometimes one agency or departraquired to carryout a
part of the execution of the project for exampéening needs may decide notto
perform the function because they are not the égexof the main project.

g. There may also be deficiencies in evaluation ofgmtaresults follow-up action.
These may include:

- Inadequate or inappropriate utilization of complatejects
- Faulty supervision and control on the part of iné&ional lending agencies
- Poor internal reporting and monitoring procedures

- Inadequate monitoring and control by central gonent ministries responsible for
project implementation

- Failure to adapt appropriate project outputs antrigues to other developmental
activities

- Failure to train and retain personnel followingjpod completion and the transfer of
project operations to routine production activities

- Failure to anticipate, plan for or adjust to théitmal and social impact of projectson
local populations

- Long delays in submitting project completion report

- Failure to terminate projects at appropriate timeodransfer project activities to
established governmental organizations

- Inadequate or ineffective project post-evaluatiathnds and procedures

(Rondinelli, 1976)

11. Summary

We have learnt that evaluation and appraisal aie tesed for the assessment of an agribusinesscproj
While appraisal is used to assess an agribusirefesebestablishment, evaluation is used to assess a
ongoing or completed agribusiness project. Howéeh assessments work towards the success of an
agribusiness project.
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12. Practical Assignment

Ofuobi Foodstuff Traders Union obtained loan fromeé&nalf Micro
Finance Institution to establish their busines$ésir businesses have
been up and running. Greenalf MFI has a policy arfying out an
oversight function of helping their customers toalerte their
businesses. As a Greenalf MFI staff, you were seataluate Ofuobi
Foodstuff Traders Union businesses. How will yourycaout the
following evaluation to the understanding of thedrs?

- meaning of evaluation;

- purpose of you carrying out the evaluation;
- what you want to evaluate; and

- report of your evaluation.

Evaluating projects in developing countries is aisviraught with
problems. Discuss some these problems.

13. Referencces
Abdullah, M. (2018). “What is the Importance of [eci Evaluation?” Bluerit,
business — finance — biuerit . com

International Labour Organisation — ILO — (2018Rrbject Evaluation”

http:/www/.ilo.org/wcmsp5/groups/groups/public/... . regmprts....
.exrel/docume nts/genericdocument/wcms172679pdf

Rondinelli, D. A. (1976). “Why development projeéd: problems of projects
management in developing countrieBroject Management Quarterly(1),
10- 15.
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AGRICULTURAL METEOROLOGY - ELEMENTS AND
THEIR OBSERVATIONS

1.0 INTRODUCTION

Observations of the physical and biological elements in the
environment are essential in agricultural meteorology. Meteorological
considerations are indispensable in assessing the performance of plants
or animals because their growth is a result of the combined effect of
genetic characteristics and their response to environment (nature).
Without quantitative data, agro meteorological planning, forecasting,
research and services by agro meteorologists cannot properly assist
agricultural producers to survive and to meet the ever-increasing
demands for food and agricultural by-products. Such data are also
needed to assess the impacts of agricultural activities and processes on

the environment and climate.

The physical elements of climate are observed in order to assist in the
evaluation of actual and future land use potentials and of such constraints
in agriculture as are caused by the environment. To meet these
requirements, agricultural meteorology needs reliable, quantitative

data on the relevant climatic elements.

Indispensable climatic elements in agricultural meteorology include
those pertaining to geographical climatology and especially those
permitting interpretation of physical processes in the lower layers of
the atmosphere and the upper soil layers. These include Temperature,
Sunshine and Radiation, Wind, Clods, Humidity, Rainfall, Soil
temperature and soil moisture. Others include Dews, Fogs, Open

water evaporation and Plant transpiration.



2.0 OBJECTIVES

1) To identify the physical elements of climate.

2) To identify the importance of these weather elements in relation
to agriculture.

3) To recognize the calibrations of these elements.

3.0 PROCEDURE

a) Temperature, sunshine and radiation

Temperature is the condition of a body which determines its ability to
communicate heat to other bodies or to receive heat from them. For
meteorological purposes, temperature is referred to the Celsius scale
(degree centigrade). 0 degrees centigrade is the normal ice point; 100
degrees centigrade is the normal boiling point of water. The
relationship to the absolute thermodynamic Kelvin scale is given by: T

degrees Celsius + 273.1 5= degrees Kelvin.

In agriculture, the spectral distribution of solar radiation especially in
photosynthesis assessments is of great interest. Radiation fluxes to and
from the earth's surface are most important meteorological elements
for heat and energy balance assessments. Energy conversion from solar
radiation mainly takes place on the surface of the soil and of plants.
This phenomenon is of special interest in agricultural meteorology.
The duration of sunshine (units: hr per day) allows for estimates of the

energy available for physical and biological processes.

b) Rainfall, dews

The amount of precipitation, rain, snow, ice and dew which reaches the
ground in a stated period is expressed as the depth to which it would
cover a horizontal surface if there were no loss by evaporation, run-off

or infiltration, or if any part of the precipitation falling as snow or ice



were melted (liquid equivalent). As precipitation measurements should
as much as possible, be representative for a larger area, the choice of
site, the form and exposure of the gauge, the prevention against loss by
evaporation as well as the effects of wind and splashing are important

points which have to be observed.

The amount of precipitation is measured in millimeters, the readings
being made to the nearest 0.2 mm; 10 mm should read to 2% of the
total. Depth of snow is given in centimeters.

Ordinary rain gauges usually have the form of a collector above a funnel

leading into a receiver.

Measurement of dew

Dew, being essentially a nocturnal phenomenon, and relatively small in
amount, is nevertheless of much interest in arid zones. The amount of
dew deposited on a given surface in a stated period is usually expressed
in the same units as rainfall: mm depth of dew.

A direct method of measuring dew is to expose a weighted plate of
hygrosopic material (gypsum, blotting paper) at sunset and re-weight it
after sunrise. This method requires accurate weighing and protection at
sunrise to prevent evaporation. Qualitative assessment of dew is
obtained by exposing filter paper "sensors" with dew spots. When
wetted by dew, the spots will spread to an extent which depends on
both the duration and intensity of dewfall. Dew duration recorders
operate to a far extent in the same way as the above mentioned wetness

recorders.

c) Wind
In agricultural meteorology, the effects of the kinetic energy transfer of
wind to the plant/soil system as well the effects of its mass transfer on

the energy and water balance are of interest.



By its physical nature two magnitudes are required when describing wind:
its velocity and the direction from which it blows.

- Windspeed is usually indicated in: m/sec, km/h, or knots (=

| nautical mile/h), but occasionally the non-linear Beaufort scale is used,
which refers "forces" from 0 to 12 to the effects of wind on smoke, trees
or water surfaces.

- The direction from which the wind blows is either given in
accordance with the geographical directions (e.g. N,E,S,W) or in degrees:
| to 360 (90 degrees = East, 180 degrees - South, 27 degrees

= West, 360 degrees = North; 0 frequently stands for Calms).

The Wind Vane (Direction) is a common instrument used in most

weather stations

An assembly of a vane plate (which can have many shapes) and a needle
is mounted on a vertical axis, which allows it to revolve freely. As a result
of the mechanical action of the wind on the vane, the needle will be
turned in the direction from which the wind blows. As the direction
indicated by the vane, oscillates around the equilibrium point of the
airflow (which can change direction rapidly over time), big efforts have
been undertaken to minimize this drawback by different designs. The axis
of the wind vane can be connected to a mechanical or electrical
(contacts, potentiometer) device, which provide recording facilities

and/or remote reading of the wind direction.

ADVANTAGES
a) To assist the management of agricultural activities - determining
the time, extent and manner of cultivation and other agricultural
operations (sowing, harvesting, planting, application of biocides
and herbicides, ploughing, harrowing, rolling, irrigation,

suppression of evaporation, design, construction and repair of



buildings for storage, animal husbandry etc.) and different
methods of conservation, industrial use and transportation of
agricultural products.

b) To assess the performance of plants and animals in relation to
climatic elements.

c) To assess the impact of agricultural activities and processes on

the environment and climate.

DISADVANTAGES
a) Specialized and precision equipment are required for accuracy.
b) Trained specialists are conditions for the management of a good
weather station which is costly

c) Interpretation of results may not necessarily follow the course

of nature and so may be misleading

RECOMMENDATIONS

[) It is recommended that research institutes and study centres
(schools and colleges) should have functional weather stations to
serve their immediate community.

2) National annual weather forecasts should be taken seriously,
while efforts should be made to have clientele weather forecasts
and services.

3) Weather stations and their component parts should be

periodically maintained to ensure accuracy and precision.

4.0 CONCLUSION

Weather elements and their observations are essential to agriculture and
the environment. Our behaviour as humans is driven by the changing
weather elements especially our farming operations. The physical
elements of climate are observed in order to assist in the evaluation of

actual and future land use potentials and of such



constraints in agriculture as are caused by the environment. It is in light
of the above that each community and educational establishments

should have a functional weather station.

WORK ASSIGNMENT
[) If your thermometer reads 25°C, what is its equivalent in Kelvin?
2) What is the unit of measurement of sunshine?
3) What is the unit of measurement of rainfall?
4) List other sources of precipitation apart from rainfall.

5) Wind speed of zero signifies what.

REFERENCES

[) Murthy, V. Milford, J., Stigter, CJ. , Orlandini, S., Oliphant, A,
Grant, R, Wieringa, ., Yadong, H., Kazandjiev, V., Lalic, B,
Nathan, S. and Sabatini, F. (2018) Agricultural Meteorological
Elements and their Observations. Guide for Agricultural of
Meteorological Practices, WMO Edition, No.|34

2) Darnhofer, T. (1985). Meteorological elements and their
observations. Working Paper No. 14. |** edition. International

Council for Research in Agroforestry (ICRAF), Nairobi, Kenya.



CROP PHENOLOGY AND CLIMATE EFFECTS ON THE
OBJECTS OF AGRICULTURE

INTRODUCTION

The key atmospheric variables that impact crops are solar radiation, air
temperature, humidity, and precipitation. The day-to-day variability of
these across the landscape can be described as weather. Weather
extremes at critical periods of a crop’s development can have dramatic
influences on productivity and vyields. The long-term average
temperature and humidity and the total solar radiation and
precipitation over a crop’s growing season can be described as the
climate. It is the climate that, in the absence of any weather extremes,

determines the realized yields for a given region.

Phenology is the study of periodic plant and animal life cycle events and
how these are influenced by seasonal and annual variations in climate,
as well as habitat factors (such as elevation).

Understanding crop phenology is fundamental to crop management,
where timing of management practices is increasingly based on stages
of crop development. This will facilitateplanning of operations, such as

irrigation, the application of fertilizers and pesticides.

The response of crops to the different weather variables is quite
complex and difficult to describe. Predicting the exact response of
crops to the weather is, as a result, an inexact science, and one that
contains great uncertainty. If one of the variables is limiting (for
example, temperatures that are too hot or too cold), then the effects
of solar radiation or precipitation do not greatly affect the crop. When
none of the variables is limiting, the crop will respond to the variable that

is farthest from the optimum for that variable.



OBJECTIVES
I) To identify the effects of temperature changes on crop growth
and development
2) To identify moisture regimes for major crops
3) To identify the effects of winds on crops and the need for cover

crops development

PROCEDURE
) Temperature

Other than planting, temperature is the main variable that determines
when a crop will grow. It also determines, along with precipitation and
solar radiation, how well a crop will grow and how fast it will develop.
There are four temperature thresholds, called the cardinal temperatures,
that define the growth of a crop: the absolute minimum, the optimum
minimum, the optimum maximum, and the absolute maximum. The
absolute minimum and maximum temperatures define the coldest and
hottest temperatures at which a crop will grow. Temperatures
between the optimum minimum and maximum define the range of
temperature where the crop performs the best. For example, maize (Zea
maysL.), for example, has an absolute minimum temperature of 50 °F (10
°C), an optimum minimum of 64 °F (18 °C), an optimum maximum of
91 °F (33 °C), and an absolute maximum of

117 °F (47 °C).

Heat stress affects plants because as temperature increases, respiratory
reaction rates speed up, using more of the photosynthetic compounds
manufactured in a day. Also, with elevated maximum temperature,
especially temperatures that exceed 100 °F (38 °C), plants require

more water to maintain optimum water content in their tissues.
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If the soil cannot meet the additional water requirement, heat stress is
compounded by an added water stress.
2) Precipitation

The type, timing, and amount of precipitation (rain, dew) received
during the year play critical roles in crop productivity. Rain is generally
more efficient in recharging the soil pro-file and thus is more available
for crops. The efficiency of rain in recharging the soil depends on the
rate or intensity with which the rain falls. Rain showers or storms that
fall at rates greater than 0.5 inches an hour (12.7 cm/hr) are less
efficient than lighter showers because the water forms ponds on the
surface and runs off the fields into ditches and rivers, carrying along

precious topsoil.

The timing of rainfall while crops are growing is critical. During seed
germination and stand establishment, either too much or too little rain
can influence yields. Too much rain, especially with cool temperatures,
can result in seed diseases, causing poor stands, or can saturate the
soil, causing poor soil aeration and poor germination and stands. Dry
soils during germination and stand establishment can result in either
poor seed germination or weak and small plants that may not withstand
dry weather during the early growth of the crop, causing smaller plant
leaf area. For corn, the critical time during the early growth lasts for
approximately 30 days, from planting to tassel initiation, when the corn

leaves are being initiated and beginning to grow.

Because the soybean crop continues to flower and fill pods from the
start of flowering to almost the beginning of maturity, soybean requires
adequate rainfall throughout the period of flowering to maturity. Failure
to receive adequate rainfall during flowering and pod fill will result in

fewer flowers and pods on the plants.
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Wet soils during rainy season play an important role in determining
how many days are suitable for field work. When soil moisture is
normal or wetter than normal, even small rains will result in field work
delays on all but the sandiest soils. Over saturated soils delays planting
and seed emergence in addition to poor aeration. This underscores the
importance of weather elements in crop production, thus crop

phenology.

3) Solar Radiation
Plants use the solar energy from the sun to fix carbon dioxide from the
atmosphere, in combination with water from the soil, into carbohydrates
that cause plants to grow, reproduce, and provide the grain and
vegetation used as food by humans and animals. The solar energy

available to plants is a function of sunshine intensity and duration.

When the crop has a full canopy, leaf area index greater than 2.7 the rate
of carbon fixation by maize results in an accumulation of approximately
0.14 bushels of grain per acre per megajoule-bu/A/MJ (8.8 kg/ha/M]).
An average heavily overcast day between May and August receives
about 82 M of solar energy. Thus, if all the carbon fixed by
photosynthesis were to go into the grain, the yield gain on a heavily

overcast day would be 1.2 bu/A/day (75.5 kg/ha/day).

ADVANTAGES
I) Understanding crop phenology in relation to weather is
fundamental to crop management, where timing of management
practices is increasingly based on stages of crop development
and occurrences of the elements of weather.
2) It facilitates planning of operations, such as irrigation, the

application of fertilizers and pesticides.
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3) Harvesting of crops, especially grains are synchronized to
periods of highly reduced precipitation and humidity in order to

hasten drying and storage.

DISADVANTAGES
I) Weather forecasts are seldom accurate as the vulgaries of
nature are unpredictable

2) Most weather forecasts are for regions and hardly could be

applied to small geographical areas. A regional forecast cannot
suffice for all farming areas.
3) Expertise is required to read and interpret data at weather

stations

RECOMMENDATIONS
I) It is recommended that there should be proper study of the
climate and weather components of your region/location before
sitting your agricultural enterprise
2) Crop phenology studies of a region/location should be
conducted before the commencement of commercial farming
activities. These studies are necessary for appropriate crop type

selection and management.

CONCLUSION

The response of crops to the different weather variables is quite
complex and difficult to describe. Predicting the exact response of
crops to the weather is, as a result, an inexact science, and one that
contains great uncertainty. This notwithstanding, understanding crop

phenology is fundamental to crop management.
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PRACTICAL EXERCISES
a) What are the effects of water logging on farming operations and
activities?
b) What are the likely consequences of prolonged cloud cover

during the day time of our cropping season.

REFERENCES
1) Gregory S. McMaster (2004).Simulating crop phenology. 4™
International Crop Science Congress, Brisbane, Australia.
2) Steven E. Hollinger and James R. Angel (2012). Institute of
Natural Resources Sustainability,

lllinois State Water Survey, lllinois, USA.
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SIMPLE LAY OUT OF AGRO-METEOLOGICAL
STATION

I.OINTRODUCTION

An agro-meteorological station ( weather station) is a facility, either on
land or sea, with instruments and equipment for measuring
atmospheric conditions to provide information for weather forecasts and
to study the weather and climate. Weather stations range from simple

analogue technology to digital technology

The measurements frequently taken include temperature, atmospheric
pressure, humidity, wind speed, wind direction, and precipitation
amounts. Weather stations sensors are used to take readings of the
various weather elements, so the data collected can be analyzed using

weather station software.

2.00BJECTIVES
a) To identify areas suitable for sitting weather stations
b) To identify sensors for weather elements

c) To take readings of the sensors and interpret same.

3.0PROCEDURE
Installation Guide

In order to report accurate weather information you must take care in

deciding where to place your weather station. The process of deciding
how and where to install your weather station is called "Siting". Siting is
the single most important factor in ensuring accurate readings. In fact,
sitting influences the accuracy of weather readings much more than the

quality of the weather instruments themselves.
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Temperature
The most common error in installing a weather station is associated with
misplacing the thermometer sensor. Meteorologists define temperature

as the temperature in shade with plenty of ventilation.

When placing your weather station, make sure:

o The thermometer sensor never receives direct sunlight.

o The thermometer receives plenty of ventilation and is not
blocked from the wind.

o If the thermometer is placed on a roof-top, make sure it is at
least 5 feet above the roof-top.

o If the thermometer is placed above grass, again, it should be at
least 5 feet above the grass surface.

o The thermometer is at least 50 feet from the nearest paved

surface.

Suggestion - use a radiation shield for your thermometer. This way,
your weather station can be placed in direct sunlight, with the

thermometer located inside the radiation shield.

Clear overhead helps
ventilation

41 distance from Tl objects
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Humidity

Humidity measurements should reflect the humidity of the general
atmosphere in your location. Plants and bodies of water influence
humidity measurements. Hence, make sure the humidity sensor is at

least 50 feet away from the nearest tree or body of water.

Rain Collector
You want the Rain Collector (or, Rain Gauge) to receive rainfall as if it
were in the middle of a large field. Nearby buildings create "shadows".
Imagine if there's a building nearby to the west, and it is raining with a
west wind. In such an event, your station's rain collector is bound to miss
a lot of falling rain because of the "shadow" cast by the building. As a rule
of thumb:

o The rain collector should be placed with at least 5 feet

horizontal clearance from the nearest obstruction.
« If a nearby obstruction is just over 5 feet away, that obstruction

should be no more than 10 feet tall.

17



Wind Speed and Direction
Similar to a rain collector, the anemometer should reflect the wind
patterns as if the instrument was placed in a large field.
o The standard wind measurement should be taken at 10 meters
(33 feet) above the ground. A roof-top works the best. Try to
place the anemometer as high as is convenient.

o Try to make the anemometer the highest object around 7 feet

or more above the surrounding obstructions is best.

I.\I ermometer

/ \

Types of weather element sensors and their setting
) Thermometer - A thermometer measures temperature.
Some weather stations measure both the temperature indoors

and outdoors, record highs and lows, show trends to indicate

18



temperature rising or falling, and even predict short-term future

temperature ranges.

Ordinary spirit-in-glass thermometer.  This simple louvred

thermometer screen is available as a kit

2) Hygrometer - A hygrometer measures relative humidity.
Relative humidity is the quantity or percentage of water vapor
(water in gas form) in the air. Humidity influences environmental
factors and calculations like precipitation, fog, dew point and

heat index.

Humidity is measured most accurately with a wet- and dry- bulb

thermometer

19



3) Barometer - A barometer measures atmospheric pressure.
A barometer can help to forecast upcoming weather based on the
changes it measures in the atmospheric pressure. Some
weather stations feature a barometric pressure history chart or
pressure trend arrow so you can easily track changes, like a

pressure drop.

A simple, clearly-marked, barometer

4) Anemometer - An anemometer measures how fast the wind is
blowing, or wind speed. Some weather stations can display
wind speed in MPH, KPH or knots, and record current, peak and

average wind speed readings.

A simple home-made weather-vane The ventimeter

can measure wind speed and indicate wind direction
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5) Wind Vane - A wind vane, or weather vane, is an instrument

6)

that determines which direction the wind is blowing.

Rain Gauge - A rain gauge measures rainfall or liquid
precipitation. Some weather stations include rainfall alerts to
notify you when a rain event has begun, or to alert you of potential
flood conditions. The opening of the collector should have a
receiving area of 200 to 500 cm2. (The most common standards
are: 200 cm2, 324 cm2 (diam: 8 inch) and 400 cm2. However, in
many countries 126 cm2 (diam: 5 inch), are still used. The rim of
the collector should have a sharp edge and should fall away
vertically inside and be steeply leveled outside. It should be
designed to prevent rain from splashing in and out. The receiving
water container should have a narrow neck and be protected

from radiation to prevent loss of water by evaporation.

The rain measures, measuring glass or dip rod, have to be
graduated to correspond to the relative areas of cross section of
the gauge orifice. A measuring cylinder should be made of a clear
material (glass or moulded plastic), have a low coefficient of
expansion, and its diameter should not exceed 3 times of the
gauge diameter. Graduation should be in units of rainfall and at
least every 0.2 mm should be marked. Dip rods are mainly used
to measure rainfall in monthly or seasonal gauges. However, these

measurements should be checked using cylinders as well.
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A cheap plastic rain-gauge with funnel and measuring cylinder

CONCLUSION

The measurements and observations outlined in this chapter can form the
basis of many interesting constructional and experimental instruments in
the study of weather for agriculture. These simple sensors form the

background to the understanding and use of the advanced versions.

PRACTICAL EXERCISES
[) Talk a walk to a weather station nearest to you and identify the
available weather sensors

2) Where is the direction of the wind now. State date and time

3) List the damages that might be caused by excessive wind speed
4) What preventive measures are necessary to avert the damages

listed in (3) above.

REFERENCES
I) Geoff Jenkins (1999). Simple weather measurements. Royal
Meteorological Society, Berkshire, England.

2) Acurite weather station.com
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5. FISH BIOLOGY

1.0 INTRODUCTION

The biology of fishes is the biology of active fig organisms in water. It
introduces learners to the basics of fish biologhich entails: Anatomy,
Physiology, Embryology and Endocrinology of bonydarartilaginous fish.
Fishes are cold blooded or poikilothermic animads their body temperature
varying passively in accordance with the ambiemiperature (surrounding
water temperature). Although, fishes as a group talerate wide range of
temperature just belowoO to 45C, individual species generally have a
preferred or optimum as well as a more restrictéepierature range.

2.0 OBJECTIVES

At the end of this unit, you should be able to aspractical knowledge of:

The structure and physiology of fish

Identify the basic diagnostic features of fish

Explain the structural implication of fish to anuadic existence
Draw and label the internal organs and skeletabsy®f fish
Differentiate between exocrine and endocrine glands

3.0 PROCEDURE

Fish dissection to reveal the internal anatomieatudres of fish in the three
living groups of fishes (cyclostomes, chondrichthyend the osteichthyes.
Demonstration of respiration, circulation or skaletystem in fish using plastic
models

Procedure: External Anatomy

l. At your lab stations, you will have a dissection. ilease be
careful with the scalpel as they are very sharp.

2. Bring the pan to the front bench and get a fish.

3. Back at your station, and using the descriptionsveadentify the
external structures of your fish writing the anssvdo any
guestions that are posed.

Eyes- Fish eyes serve a variety of purposes - to saeekood, to avoid
predators and other dangers, and, perhaps eveawvigate in the ocean.
Fish do not have eyelids. They are constantly lokithevater and do not
need tears.

4, Using your finger, gently move the eye in its sdcke there an
eyelid present?




Nostrils — Some fish have a well developed sense of smdluag this
ability to seek out their home streams for spawningome cases, this
scentis also helpful in avoiding predators.Fistekhe through their
gills, not their nostrils.

Lateral Line - Fish do not have ears, as such. In part, loweqy
sounds are detected in the water through asystemall holes
along each side of a fish called the lateral limbkich is connected to a
delicate system of nerves. They alsoreact to meditequencies
suggesting they detect these as well(this readtiont well understood
at this time).

Mouth - Fish use their mouth to catch and hold food aiots types,
but their food is not chewed before swallowingsiswallowed whole.
The mouth is the beginning of the fish’s alimentagnal (digestive
tract). In addition, it is a very important partthe breathing process.
Water is constantly taken in through the mouth famded out over the
gills where oxygen is extracted.

Inside the mouth for teeth. Open and close the mdbescribe
how the upper and lower jaw articulates during thssement.

Examine the upper and lower jaw. Does the lower gtigk out
further? This would mean the fish eats by attackisgrey from
below. Or does the upper jaw stick out further’sTould mean
the fish eats by attacking its prey from above.ldth jaws meet
at one common point? This fish eats by attackilngn&tbove or
below. What direction do you think your fish attagts prey from
and why?

Vent - The external opening of the alimentary canalnErfeces, eggs
and milt exit here.

Gills - Fish gills are composed of two basic parts, thegvers and the
gill filaments. The gill cover, a bony structurdled the operculum,
protects delicate filaments and, together with riieuth, forces water
containing oxygen over the gills. The gills arelgably one of the most
important organs in the body of a



fish. They are delicate but very effective breaghinechanisms. Gills
are far more efficient than human lungs, becausgetktract 80% of the
oxygen dissolved in water, while human lungsontiyraect 25% of the
oxygen in the air.

Grasp the operculum to feel the bony structure. Whthe benefit
of having an operculum?

Gills are thin walled structures, filled with bloedssels. Their structure
is arranged so that they are constantly bathed aterwThe fish takes
in the water through its mouth. The oxygen dissblirethe water is
absorbed through the thinmembranes into the fislded. Carbon
dioxide issimultaneously released from the bloaodo ithe water
acrossthe same membranes.

Open the operculum and look inside at the gillssdibe them,
using three different adjectives.

Fins — Fish have two sets of paired fins (pelvic andtqed) andfour
single fins (dorsal, caudal and anal). Fish carreehtheir muscles and
move the pelvic and pectoral fins for movementlirdaections. The
caudal fin is used for forward momentum. Thedoasal anal fins aid in
stabilizing the fish in the water and preventingram rolling. All fish
fins are made of bony fin rays that are conneatedaich other with a
thin membranoustissue.

i) On the fish diagram below, label it with the rarmof the
structures as well as determining the anterior tepas,
dorsal and ventral sides of the fish. List the paftthe fish
numbered 1-15.

i) What is the function of the part numbered 14 in dbheve
fish?

i)  What is the difference between the parts numbegd 1
and 13?
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Scales The bodies of fish are protected by scales whiolw in regular

concentric patterns and can be used to determenagé and life history
of the fish. Over the scales is a layer of mucalisn€) which further

protects the fish from disease organisms and heklgle through the
water more easily.

Use the sharp edge of your scissors to take offadrike scales.
Use a hand lens to look at the rings. By countireglarger rings,
researchers can tell the approximate age of aHiet old is your
fish?

2. Procedure: Internal Anatomy

Place the fish on its side in the dissection patflyltowards you,
head pointing to your right. Insert a pair of shaligsection
scissors into the vent and make a shallow cut @mdobetweenthe
pectoral fins all the way to where the operculainee

Locate theheart. It will be in the cavity anterior to the pectoral
fins. Use the scissors to snip the aorta (largetentbhbe on top of
the heart) and remove the heart.

The large, brownish organ in the body cavity pasteto the
pectoral fins is thdiver. It is used to synthesize and secrete the
essential nutrients that were contained in the .fdoglays a
part in maintaining the proper levels of blood cleais and
sugars. Thegall bladder, which is attached to the liver, contains
green bile which in part is used to help digest.fat

Locate and remove traimentary canal. It starts at theesophagus
which is connected to the mouth and ends at the



intestines at the vent. Once removed, locate tl@xfmg: Esophagus
muscular tube that moves food from the mouth tetbenach

Stomach a saclike organ that receives the food from thepkagus;
mechanical digestion occurs here.

Intestines tube running from the vent to the stomach; chainic
digestion and nutrient absorption occurs here.

5. Theair bladder is the only remaining organ in the body cavity. It
is a whitish organ and the fish use it to contneittbuoyancy.They
can inflate or deflate it with gas. Remove thebdadder.

6. The dark red line along the backbone isklimey. The forward
part of the kidney of a fish functions to replaed blood cells, the
rearward part filters waste out of the blood. Thenky can be
removed by slicing through the membrane along eddd, and
then scraping with a spoon.

7. What is left is the body cavity, aoelom that houses major
organs. If your fish is female, you should find thariesnear the
vent—they are an orange mass of eggs. Fish laysdmls of eggs
and only a small percentage ever makes it to aoldthif your fish
is male, you should find a bladder dfilt, or fish sperm, near the
vent. Reproduction is carried out when the femapadits her
eggs into the water and the male quickly fertilitesm with his
sperm—this is calledexternal fertilization. Any resulting
fertilized eggs will develop in the water columnthgut aid from
the parents.

8. Is your fish male or female?

9. Clean up by disposing of the fish, cleaning thesefision
materials and wiping down your lab area.

Post Lab Questions

l. Identify the structures in the diagram below.
2. What external features (3) separate bony fish freimarks?

3. What internal features (2) separate bony fish freharks?




4, How is swimming accomplished in bony fish as comepato
sharks?

5. What sensory organs do sharks and bony fish bota™h®hat
sensory structures are unigue to sharks?

Endocrine System

The endocrine system is made up of specialized,oglhnds and hormones.
Acting like a communication network, it responds somuliby releasing

hormones, the chemical messengers that carry atistng to target cells

throughout the body, from endocrine glands.

Practical Assignment

Highlight the functions of endocrine system labdtethe diagram above
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4.0 CONCLUSION

The gross external anatomy allows an individualeegdly the fisheries

scientist to identify most species with a fair dagpf accuracy. All vertebrate
animals (fish, amphibians, reptiles, birds and maitsmincluding humans)

have the same general endocrine glands and redmagd# hormones to control
development, growth, reproduction and other respans
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6. ICHTHYOLOGY

1.0 INTRODUCTION

Ichthyology is the branch of zoology devoted to stady of fishes.This
includes skeletal fish (Osteichthyes), cartilagsdish (Chondrichthyes), and
jawless fish (Agnatha). While a majority of specieave probably been
discovered and described, approximately 250 newcispeare officially

described by science each year. Accordingto Fa$seB31,500 species of fish
had been described by January 2010.There are fistrespecies than the
combined total of all othervertebrates: mammatlaibians, reptiles and birds.

The practice of ichthyology is associated with marbiology, limnologyand
fisheries science.

Ichthyology, a subset of zoology, is the studyisliés. Zoology is a branch of
biology, and ichthyology incorporates many elemefbsology in its studies.
When people refer to the study of fishes, grammarimight note this as
incorrect. It is correct because multiplespeciefssh are referred to as fishes.

Modern fish are divided into three classes.

i. AGNATHA- primitive jawless fish. Lampreys and Hagfii
i. CHONDRICHTHYES- the jawed fish with
cartilaginousskeletons. Sharks, Rays,
Rat- Fishes
ii. OSTEICHTHYES- fish with bony skeletons; Lungfishrout,
Bass, Salmon, Perch, Parrot Fish.

2.0 OBJECTIVES
At the end of this section you will be expected to:

Define and understand what is ichthyology

Understand the general characteristics of fishes

Learn about Fish Classification

Learn how to use dichotomous keys to identify défe fish.

3.0 PROCEDURE

Visit a nearby river survey the fish compositionseUthe existing fish
identification keys in identifying freshwater andarme species. Observe the
countable traits such as gill rakers or numberao$al fin spine to analysis the
meristic analysis of fish and examine the size and

10
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shape using measurable trait, such as standard length oweight, which can
be gauged as a length, mass, angle or ratio of atkasurements to determine
the morphometric of different fish. Prepare of differestock solution of
formaldehyde for the preservation of different spems (whole, fish, tissues,
organs).

When you follow a dichotomous key, your task becemsienpler if youuse a
few simple rules of thumb:

. Read both choices in a couplet carefully. Althoute first
description may seem to fit your sample, the seacoagy apply
even better.

i. Keep rough notes telling what sequence of idetifix steps you
took. This will allow you to double-check your wotater and
indicate sources of mistakes, if they have beenemad

iii. If you are unsure of which choice to make in a ¢etfiollow both
forks (one at a time). After working through a ctaupf more
couplets, it may become apparent that one fork doggit your
sample at all.

iv. Work with more than one sample if at all possibl&is will
allow you to tell whether the one you are lookirigsatypical or
atypical. This is especially true when working wiptants —
examine more than one leaf, branch, cone, seedeffetc.

V. When you have keyed out an organism, do not take gfiort as
the final result. Double-check your identificatioscheme,using
your notes.

vi. When reading a couplet, make sure you understaodithe terms

used. The best keys will have a glossary of teeit@msused in
the key. If a glossary is unavailable, find a gosigrence work for
the field (textbook, biological dictionary, etc.p thelp you
understand the term. A key has been provided \Wwithdctivity.

vii. ~ When a measurement is indicated, make sure thatakmithe
measurement using a calibrated scale. Do not “dfjebar takea
guess.

4.0 CONCLUSION

Ichthyology is the study of fishes. It's pronounced ick-theds@ee. Scientists
who study ichthyology are called ichthyologists.nCaou guess how many
kinds of fishes have ever been discovered? Theenswaround 27,000 ... so
far! But new species of fish are found all the tinfk®r example, in 2016,
ichthyologists found a whole new kind of fish iretAmazon River. That's one
reason why ichthyologists study fishes: we're negnedone counting them
yet. You should be able at

11
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least identify and count the fish species in yourr@aunding rivers,lakes,
streams and marine environment.

5.0 Practical Assignment

i Visit local streams in your area for the purpossarhpling
and identifying the fish community as well as thmoéic
characteristics of the habitats in which they oc&ecord

you findings:
T &
0 "I T Chordate
:l"cirfih"é}f!':%l"r‘tﬂ] .hmimu's wi{-]ﬁ S'Fiﬁnj CLBHJJS
@Ev“_* & = @)
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{ Birds)
YAy v |
i. List the characteristics and the fishes under thssagnatha,
Chondrichthyes and osteichthyes
https://sharkresearch.rsmas.miami.edu/assetskpaifisihg-
tools/high-school
/IMODULE%202%20Ichthyology%20%20SECTION%20%

201%20Introduction%20t0%20Ichthyology%20and%2 0 fiassi
on.pdf
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Use Key to Families to help you identify the famdy each shark orbatoid
below:
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7. LIMNOLOGY

1.0 INTRODUCTION

All organisms depend on water for their survivaimhology evolved into a
distinct science only in the past century, integoatphysical, chemical and
biological disciplines in order to describe and agenfreshwaters ecosystems.
Although inland water bodies are well below theastesize, they are complex
systems and they can't be fully understood if st@vithout taking into account
the complex interrelations between physical, chatrand biological aspects.
The study is vital because productivity and prowurcare both dependent on
the relative interaction of physical, biologicahdachemical features operating
within a given system.

2.0 OBJECTIVES

At the end of this section, you should be able ébedmine thephysical,
chemical properties of fresh water as well as lgmlal factors. That is;
Laboratory and field determination of:

o Physical (Temp, turbidity, current, light etc) ofoperties of
fresh water

o Chemical (PH, DO, Co Nitrite, Nitrate, ammonia BOD of
properties of fresh water

o Biological factors of fresh water (primary prodwdy, energy
flow, plankton sampling/analysis).

3.0 PROCEDURE

Keep all field equipment clean, dry, and fully aped. An importantnote
to remember is that battery power is dependenteompérature because an
instrument runs well a t20 C does not mean it fmiliction properly at O C.
Calibrations should be conducted at each sampiaims to insure the accuracy
of the measurements. Label all bottles and completénventory forms prior
to sending them to the laboratory.

Field Measurements

Temperature: Before taking temperature measurements, calibitate
thermometer by placing the probe in a mixture efand water. The ice-water
mixture is OC. Record the temperature to the neares

0.5 C at 1 meter intervals when the lake is steatiby lowering a 50-m
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cabled probe through the water column, and at evérgr meter when the lake
is isothermal.

Dissolved Oxygen Calibrate the meter lower the probe while agitgtif the
probe is not equipped with an automatic stirred getord D.O. concentrations
(mg-1L) and temperatures.

Salinity: 1) Prepare a salinity standard by dissolving 3 of reagent grade
NacCl in 1000 ml of DI water. This solution has docmity of 19.4%% and a
salinity of 35%%. 2) Measure the conductivity o tandard and the sample.
Rinse the probe with DI water following the stardlaneasurement before
continuing to the sample. Solutions should be 1&rd,the meter's temperature
compensator turned off.

Alkalinity : Calibrate the pH meter, Pour 100 ml of sample mtbeaker and
place on a magnetic stirrer. Immerse the pH proltes sample. Using the buret
slowly add titrant (0.02 N H2S04) to a pH of4.5.cBel the volume (ml) of
titrant. Rinse the probe with DI waterbefore couatng to the next sample.

Turbidity: Calibrate the turbidimeter with a reference staddagscording to
the manufacturer's instructions. Invert an unftesample several times and
pour into a cuvette. After all air bubbles havesghated, record the NTU
reading from the appropriate scale.

2. Dissolved Gases:

. Collect the sample in a 300-ml BOD bottle withorapiping air
bubbles in the bottle

i. Add in order 2 ml each of solutions | and 11. Inveeveral
times to mix.

iii. Allow the floc or precipitate to settle, mix agaamd allow to re-
settle.

iv. Add 2 ml of sulfuric acid and mix until the floc mompletely
dissolved. The sample is now fixed and can be aedlyater ( <
8 hr) if kept in the dark.

V. Pour 101 ml of the fixed sample into a 250-m| emeyer flask,

Vi Using an automatic buret, titrate the sample wil286 N sodium
thiosulfate to a pale straw color.
vi. Add 1-2 ml of the starch solution and complete thition

until the blue-black color turns clear. Record ttodume (ml) of
titrant used.

3. Nitrogen, Ammonium, Nitrate and Nitrite:

i Pour 50 ml of sample or standard into a 50-ml| stopg cylinder

16
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i. Add 2 ml and invert to mix.

ii. Add 2 ml of phenol and invert to mix.

iv. Add 2 ml of potassium ferrocyanide and invert toxmi

V. Add 5 ml of the hypochlorite solution, invert twite after 15
minutes invert again.

vi. Allow 2 hours for full color development, and megesihe
absorbance at 640 nm against a DI water blank.

4.0 CONCLUSION

Limnology is a subject that should interest anybwathyp is concerned about the
quality of life the freshwater environment eitharNigeria orany Third world
Country of Africa and Asia. The practical applicatihas therefore, been
designed to help you understand the most compdéigams of managing both
the lotic and lentic water systems. You must appmiycepts to understand
limnology.

5.0 PRACTICAL ASSIGNMENT
Visit a fishery laboratory in your area and cargy the various experimental
procedures to determine the physical, chemical gnt@s of fresh water,

lagoon and marine waters. Record your observations.

a. Temperature

b. Dissolved Oxygen

17



Salinity

AFS 401: FISHERIES PRACTICAL MANUAL

Alkalinity

Turbidity

Dissolved Gasses
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Nitrogen, Ammonium, Nitrate and Nitrite
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8. FISHERIES ECOLOGY

1.0 INTRODUCTION

Ecology is often referred to as the "study of dsttion and abundance”. One
of the first things a field ecologist will want tmow about an animal or plant
species is: Howdenseis the population [units of density are number of
individuals {or colonies etc.} per unit area {or lume}]. Another important
question is: How are the organisiispersed[The pattern of distribution in
space] within the habitat? In most cases it is issgile to count every
individual or plot their location on a map [This wld be acensu$ because of
the time, effortor money involved. So it would dseful if there were some way
that we could get an accurate representation oesgpmatial characteristics of
the population without having to map every organism

By sampling the population we can do this, BUT the sampling tnliesione
properly if we want our representation to be validh insure an adequate
representation, some guidelines must be followed.

2.0 OBJECTIVES

At the end of this section, you should be able to:

. Basic knowledge of sampling methods
o Apply different sampling techniques in differenbsgstem
o Assess fish biomass within an aquatic ecosystem.

1. 3.0 Procedure

General Procedure: To obtain an unbiased estinfidbe @opulation, sampling

should be done atandom —or more specificallythe sampling should be

conducted in such a way that the probability ofreadividual being selected

in the sample is the sam&here are several ways of insuring this criteii®n

met — or at least approximateéfandom numbersare series of numbers such
that the chance of selecting, for example, anyt diy+ 9) is equal at any point
in the sampling procedure. If the random numbensbeaassigned to organisms
or to locations in the habitat, they can be usedeiect the sample from the
population. One way to generate a series of randombers is to write the

numerals O through 9 on slips of paper, mix thera imat, draw the slips out,
write the number down, then replace the slip inttae remix, and draw again,
etc. etc. etc.
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A faster and less cumbersome method is to use@m number table. You
worked with ways of getting random numbers in thevpus lab. You can use
the numbers in the table to select sampling posti@.g. paces along a trail,
GIS coordinates, termite holes in a wall that yawennumbered etc.). Most
calculators and spreadsheet applications also f@Engom number generating
functions,

Procedure for Sampling Zooplankton

Three common methods for sampling zooplankton (shiomthe photographs
below) are net, trap, and tube. Nets are used aftest, yet they have serious
limitations in regard to obtaining good quantitativata, especially in nutrient
and algae-rich waters. Nets are conical devicesens@dine nylon mesh that
are pulled through the water either vertically arribontally for a known
distance. Animalsare captured in a vial or meshedducket at the bottom of
the net and then can be rinsed into a storagesfotticounting.

The amount of water from which zooplankton are reedo is estimated as
length of tow times mouth diameter of the net. Heavenets may not actually
filter this volume of water. The main advantagesiog a net is that samples of
large volumes of lake water can be collected quidkkets can be obtained with
various mesh sizes, depending on whether one wantsollect only the
largestzooplankton or the entire size range tbatis in the water.

Integrated

[ |

Photos of integrated sampler, Schindler-Patalap @&d plankton net

The most common trap sampler is the Schindler-&aitahp, obviously named
after the two scientists who invented the devidasTs a clear plastic box that
is lowered to a desired depth in the water colunththen quickly closed (upper
and lower doors) by pulling upward on the line byiah the device is lowered
and raised in the water. This traps zooplanktondenghe box. When lifted

into the boat, the water is
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allowed to exit a small mesh net that is attaclethé lower wall of the box,

and zooplankton is collected inside a sampling buakthe end of that net. This
device provides a high degree of certainty regartle actual volume of water
sampled, but if the water columnis deep, it m&g tamany samples to collect
animals from all depths from surface to bottom.

The third method is a tube, made of common PVCygon. A tube is lowered

into the water column, and when the bottom reattheslesired depth (near the
sediments), a line is pulled to close the bottorth airubber stopper or other
device. The tube is raised into the boat and thleated water poured through
a net to collect the zooplankton. This device gsavides a high degree of
certainty about volume of water sampled, but it maybe an effective way to

sample large animals that occur at a low densitgnonals that can detect and
escape from a narrow sampling device.

Nets, traps, and tubes will be used to collect esgntative during the
Zooplankton Ecology course, and students will pgodite in a critical analysis
of these three common sampling techniques.

3. Counting and Biomass Estimation

Simple counts of zooplankton can be done with ltligicroscope. For large
zooplankton such as Daphnia, which occur at redbtiw densities (1 to 100
per liter), the entire sample may be scanned aw atagnification, counting

all observed individuals. For small zooplanktorgtsas rotifers and copepod
nauplii, which occur at high densities (>1000 per), it is standard practice to
count a known percentage of the sample volumegatrhiagnification, and then
multiply by total volume / counted volume to obtdime total numberof

animals in the sample. Once you know the numbanohals ofeach species
in a sample, density in the lake is estimated astsodivided by volume of

water filtered with the net or collected by thepta tube.

Quantitative Analysis of Plankton: Generally, The counting procedure
involves recording the taxa observed and the nurolf@gal units (objects)
for each taxon in a known area of the counting dfemnAs the volume of
sample added and area of the whole chamber obsesvedcorded, the
concentration of each individual taxon can therc&leulated.
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Counting Procedure

The count should be carried out in the followingnmer: A lowmagnification
(e.g. x 40 or x100), whole chamber count to picklangetaxa, followed by
transect counts at an intermediate magnificati®@50), which are helpful to
enumerate ‘“intermediate-sized” taxa that are tooallsnior the low-

magnification count but too large to be reasonablynted using fields of view
at high magnification, followed by a high magnitica count (x400 or greater)
using fields of view. Thispicks up the small taxam to count 100 fields of
view (i.e. about 400 units assuming the recommersdeatple concentration).

Qualitative and quantitative evaluation of planktBeplicate plankton samples,
each of 50 L, collected from various spots arourcthasen river or lake by
means of a bucket and filtered through bolting piknkton net of 50 p,. The
filtrate should be transferred to other bottle preserved immediately in 1:100
Lugol's solution. Qualitative and quantitative aséd of both phyto-and
zooplankton should be done following drop count hmdt (APHA 1995).
Identification of planktonis often made by follawg Ward and Whipple (1959)
and Presecot (1962).

The inundation or saturation of wetland soils byewdeads to the formation of
anaerobic conditions as oxygen is depleted faktn it can be replaced by
diffusion. The rate of oxygen loss in flooded sa#s vary depending on other
soil conditions, such as temperature and ratesiafimal respiration. In most

wetlands, small, oxidized layersof soils may tren the surface or around
the roots of vascular plants, but generally, araierar reduced, conditions

prevail.

4.0 Conclusion

Freshwater Fisheries Ecology defines what we hbleatly, what we are going
to lose and mitigate for, and what, given the rigbis, we can save. To estimate
potential production, the dynamics of freshwateysgstems (rivers, lakes and
estuaries) need to be understood. These dynangchi\arse, as are the earth?
freshwater fisheries resources (from boreal toitadpregions), and these
influence how fisheries are both utilized and alduse

5.0 Practical Assignment

Take a visit to a near dam or state fisheries deygents’ ecosystem within your
area and carry out the following activities:

I. Identify and list different sampling techniquesicosystem
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. Collect a named zooplankton from the ecosystem emahts the
number of zooplankton with aid of a light microseofRecord
your personal procedure and your findings:

iii. Use plankton net to collect a sample of zooplanktodifferent
sides of the rivers. Analysis the qualitative andamfitative
analysis of plankton. Record your personal prooedand your
findings:
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iv. Enumerate the techniques for assessment of fismdse of a
given ecosystem in your area.

V. With aid of the figure below what is the relatioistoetween
D.O. and temperature using forested wetland aret tiwoughbarren
land. (https://www.nap.edu/read/4766/chapter/4#41)
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terrestrial and deepwater aquatic systems. SouM#sch and
Gosselink, 1993.
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9. AQUATIC FLORA AND FAUNA
1. 1.0 Introduction

Aquatic plants grow in and around the rock pools and slow chanotkhe
river. Some are rooted in mud or cracks in the spokhers float on, or near, the
water surface. They tend to be soft, fleshy, arsilyetorn. The first step toward
correct identification of an aquatic plant is tosebve how it is growing in the
water. Understanding the growth habit will alsoph@étermine the best method
and timing for control, if necessary. Some spegiay exhibit different growth
forms in response to their environment. Furthermagdant’s growth form may
change during its life cycle. Invertebrates faureaavital part of the freshwater
ecosystem. They include grazers, plant shreddiesefs, and predators. Many
of them feed on plant matter (algae, leaf litted aquatic “weeds”) and in turn
they provide the most importantfood source to ainadl of the freshwater fish.

2. 2.0 Objectives

At the end of this section, you should be able to:

. Identify different zooplankton present in water lesdand
wetlands

. Collection of water samples from different sourftgsscreening
and identification

. Drawing and Classification of zooplankton

o Collection of aquatic animals

. Drawing and classification of collected animals

Collection of Various plant species
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Different  Flora in the fisheries Distinguishing Characteristics
ecosystem

r--a
10BJ
et}

*Ornamental growing tall with
howy flower.

irLarge oval leaves pointing
jupward.

+Usually growing in small
lusters limited to the

iDistinguishing Characteristics

*Woody, aquatic shrub with
joval leaves coming to a point.

I:Loose clusters of round seed
gheads approximately 34-inch
Min diameter.
+Grows in shallow water,often
out from the shoreline.

*Arrowhead-shaped terminal
leaf up to 2 feet long.

‘W.3  primary leaf veins
Mstretching to each lobe. Several
#secondary veins along the
primary veins that are nearly
fopposite.

*To separate amongst other
plants with arrowhead-shaped
leaves, Colocasia esculenta
leaves are peltate.

i Parasitic, aquatic vine found
growing on other emergent
plants.

| +Stems B yellow to

orange.streOccasional tiny
‘white flower along stem.

-Leaves spade-shaped, with
shallow cleft at petiole;petioles

are grooved; leaves have 3 to 5
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primary veins.
Flowers on short
stalks whorled

around leafless stalk;
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1.

2.

Echinodor

us
cordifoliu

Hydrocot

1.

Hygrophil

a costata
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*Usually restricted
to shoreline.

*Thin rush with
small terminal
inflorescence
resembling small
cotton ball. <Rush
loosely fanning in
all directions.
*Moist soil or very
shallow water.
Each stem has a
single terminal
leaf that is nearly

round with
shallow cleft;
about the size of a
half-dollar;
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similar to terrestrial
dollarweed.

*Stem attaches to center ofleaf.
*Usually found growing along
shoreline in moist soil or very
shallow water; can also form
floating mat of tangled stems
that are erect on terminal end
similar to Myriophyllum
aquaticum.

‘Leaves alternate with rough
margins.

+Stiff thorns and blue flowers
in leaf axis.

*Stems have fine hairs.
*Usually grows in isolated
clumps along shoreline, but
can eventually surround
shoreline. Appearance and
growth habit very similar to
Polygonum spp.

‘Leaves arranged oppositely
around stem; leaves have
rough margins; primary and
secondary leaf veins very
distinct.

*Small, white to pink flower in
leaf axis; tiny leaves may also
be present in leaf axis. «Stems
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(Lake Hygrophlla) 8- dlld bUlllCtillle P11 illldl y lCdf
vein dark red.

*Usually grows in isolated
clumps along shoreline, but
can eventually surround
shoreline.

*Basal leaves appearing like
i magrass blades; leaves up to 3 feet
long and 1.5-inch wide.

W 2-Showy, white flowers in
groups at end of thick, leafless
stem. «Grows in moist soil to
shallow water.

#-Long, very narrow leaves
_arranged oppositely along

" -istem.

2+Stems always erect and more

‘narrow than alligator weed or

‘water primrose. ¢Faint purple,

irregular flower.

*Spreads by rhizomes and can

grow out from shoreline in

deeper water.

*Leaves spade-shaped and
‘often curled upward on sides;
leaves point upward; leaf

‘veins webbed.

«Also has small floating leaves
that are heart-shaped. <Plant
has feathery white roots.
*Forms thick mats growing out
from shoreline.

Leaves arranged alternately
round thick, hollow stem

hat is green to red; leaves can
ave many different shapes,

ut often oval or club-shaped.
Flowers yellow.

Primrose) ‘Rooted along shoreline, but
forms floating mat.

33




AFS 401: FISHERIES PRACTICAL MANUAL

lying flat on surface or raised a
- few inches high. <Leaf blades
' ‘lf feel rough on top.

':___, . -Rooted at shoreline, butforms

i " “floating mat that creeps out
) from shore. Has the
1.  Luziola appearance of terrestrial

fluitans crabgrass.
_.‘___13;!‘_:_71_,1...5... lar resembline 4=
: " Lleaf clover.
a2 growth forms: can grow
erect on long, think stalk; or
can grow in slightly deeper
“water with leaves floating on
surface. Usually found in moist
soil or very shallowwater.
*Green algae free-floating in

the water column; the water
itself appears green.

*Directly related to water
fertility and fish productivity.

*Unicellular organism that has

and animal.

*Forms a rusty brown or green
gskim on surface depending on
sunlight absorption. «Often
mmassociated with pond with high
organicnutrient input.

+Algae that forms a skim on the
surface that can be light green,

@ldark green, blue or even white.
*Usually found in fertile ponds.
«Often has a foul, sulfurodor.

algae
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Fauna in the fisheries ecosystem

Freshwater invertebrates (insects, crustaceangs,smarms and other
small critters) are often used as indicators ofdiia¢e of streams, rivers,
lakes and ponds.

3.0 Procedure

Protozoans are unicellular organisms living indejgetly or in colonies of

similar cells. Most of them are microscopic orgarss They can be found in
aguatic habitats such as streams, ponds, oceans andist soil. However,

others live as parasites on animals and plantangbes of protozoans include
Amoeba, Paramecium etc.

Preparation of slides or fresh specimens of portdrwva

o Place one drop of pond water in the center of thancslide using
the pipette.
. Cover the drop by lowering the cover slip gentlyvdaunto it ina

slanting position. Ensure no air bubbles are trdpfirose air
bubbles are frequently mistaken for organisms).

. Use the coarse focusing knob and the lower powgrctie to
ensure the sample is properly focused.

o Observe your preparation under the microscope umitiglowand
high power objectives to identify any of the praiaas.

. Drawing under high power and label fully at leas fprotozoans
you identify.

Where to Look and How to Sample Invertebrates

A single site can be used for a spot check, althaugst biological surveys
involve a series of sites along a particular whtety. Select sites with easy and
safe access, and always seek permission to cropsrpy. The widest range of
stream invertebrates can be found in shallow (but@nently submerged), fast-
flowing, stony-bedded reaches known as “rifflesarger, more stable rocks
usually support the most invertebrate types, aljhahe rocks need to be small
enough to be lifted or turned over.

Invertebrates can be picked or scraped off rocks @laced into a tray or
transparent container. The more invertebrate tyjpesd, the more useful
information you will gain relating to the “state lo¢alth” of the site. Be sure
to look for the smaller species as well as the wiovious, larger species.
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Ameletopsis

Ameletopsis is a six-le ge

larvae generally a raf
mayfly which is difficult to
collect intact, but it is a goo
indicator of “clean” water.

Zelandoperla is a six-le ge

larvae recognised by th
very long antennae, tails at

hairy legs. Like all of the

large stoneflies they prefs
high quality waters.

Freshwater (Paratya) an

estuarine shrimps are eig
or more legged crustace
that prefer slow-flowing
weedy streams, estuariess
lakes. They often toleraf

nutrient enriched, or
otherwise degraded waters.

Helice mud crabs are eigh
or more legged Crustact
abundant in muddy rive
estuaries.

Potamopyrgus is the

widespread “pond snai
found in most freshwatel
especially amongs
weedbeds and streamb
algae. This snail can tolerg
various  water  quality
conditions.

d
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Oligochaete worms are
found everywhere, fron
pristine streams, to the magst
polluted waterways. The
ability to thrive in many
heavily polluted habitat
gives them the sensitivity
score of 1(4).

=)

=

[

Field identification of the different aquatic flof@mergence and sub- mergence
weeds, by names/botanical classification. Idemtifan of the different aquatic
fauna in a typical fresh water ecosystem (inveetds,vertebrates, benthos), a
practical note on the economic importance of each.

4.0 Conclusion

Invertebrates can tell us a great deal about ttae€'®f health” of ourwater
bodies. The presence of many invertebrate specseslly

indicates clean water, cool temperatures and giyeraatural
conditions. A stream which lacks any invertebrate ife has a major

habitat problem, possibly because of recent polhytior low flowconditions.

5.0 Practical Assignment

l. Look out from the following fauna in your area, ¢ala
photograph  of them, state their distinguishing abtaristicsand
highlight the economic importance of each.

I. Spirogyra spp. Silk Algae

. Pithophora spp. €otton Algae

iii. Lyngbya spp. Eyngbya

iv. Hydrodictyon spp. Water Net Algae

V. Wolffia spp - Watermeal

vi.  Spirodela polyrhiza Giant Duckweed
vii.  Pistia stratiotes Water Lettuce

viii.  Eichhornia crassipesWater Hyacinth
iX. Azolla caroliniana Mosquito Fern

X. Nymphaea odorataFragrant Water Lily
Xi. Nelumbo spp- American Lotus

xii.  Brasenia schreberiWatershield

xiii.  Ruppia spp- Widgeon Grass
xiv. Potamogeton nodosud.eng-leaf Pondweed
xv.  Najas guadalupensisSouthern Naiad

37



AFS 401: FISHERIES PRACTICAL MANUAL

2. Use the following steps to identify, photograph astdte their
distinguishing characteristics and highlight the oreamic
importance.

I. Choose a “riffle” habitat in streams, or a shalloveedy”
habitat in stagnant or slow flowing waters.

. If you are sampling a series of sites, ensued the
habitat types are as similar as possible.

iii. Collect as many invertebrate groups as possile; the
under sides of stones, or grab samples of vegetatio

iv. Use this guide

(https://www.trc.govt.nz/assets/Documents/Research-
reviews/Freshwater/Photographic-Guide-sm\.pdf  to  identify
these groups as accurately as possible.

6.0 References

http://www.aces.edu/dept/fisheries/rec fishing/doents/plantguide.pdf

https://www.trc.govt.nz/assets/Documents/Reseamhews/Freshwater
/Photographic-Guide-sm.pdf
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10. FISH FARMING TECHNIQUE AND
HATCHERYMANAGEMENT

1.0 Introduction

Fish farming systems can be classified into diffieeategories most especially
based on the exposure to natural climates anceintle of vagaries of weather.
The three main classifications are: Open Systermi-8lsed systems and
Closed Systems. Culture techniques areeither nudinoe (culturing of a
species of fish in a culture environment at a paldir time) or Polyculture
(rearing of more than one species of fish in autalenvironment at a particular
time). Hatchery is a place where process of pradyugoung fish (Fingerlings)
is taken place. Hatchery is important to the groemid development offish
farming in order to ensure availability of qualiish seeds that can meet up with
the required quantity all the time of the year.dhatry can be indoor or outdoor.

2.0 Objectives

At the end of this section, you should be able to:

o Induced breeding of fish (Clarias or Heterobranyhusing crude
pituitary extract (CPE) or synthetic hormone (Oway)r

o Dissect fish to extract hormone, preparation arnection of the
fish

. Incubation fish at different temperatures and algh and without

oxygenation. Students to determine the results nhgedifferent
stages of gonadal maturity.

3.0 Procedure

Below are 18 steps procedure to efficient AfricatfiSh Breeding:

Foemale swollen

- =il al oxpre=rinpg

== Male genilal papilla

Step 1: Identify and separate the sexes
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Step 3: Weigh the Female Fish Dried African Catfigtuitary Gland
Grind the pituitary using a pestle until it becorpesvder, Add 1ml salin
solution. Collect the solution and Inject the feendish using an
hypodermic Syringe.

D

Step 4: Prepare the female Catfish for injectidne Tish should also be
injected above the lateral line with the needléategrees to body ofthe
fish.
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Step 5: Isolate the Injected fish in a Comfortablg,bowl and wait for
10 to 12 hours.

41



AFS 401: FISHERIES PRACTICAL MANUAL

Step 7: Bring the Fish out after 10 to 12 hourstlgesnd cover the
head with a clean, moist towel.

Strippeaed egsgss

Step 9: Strip the fish (i.e. press the eggs othefish).

42



AFS 401: FISHERIES PRACTICAL MANUAL

43



AFS 401: FISHERIES PRACTICAL MANUAL

Step 14: Add saline solution to the milt
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Step 15: Pour the mixture of saline solution antl taithe stripped eggs
in the bowl and mix thoroughly and add fresh, cleaater. Continue

Step 16: Spread the eggs inside the incubator @erSgawning spongs
The spawning sponge is completely immersed in whteowever sits of
the spawning net which keeps it suspended in therwghe netis held i
place by pegs.

= = W

¥ Spawning sponge water
incubator

W
Spawning net

Step 17: Wait 20 to 36 hours. After 20 to 36 hoummove the
sponge and spawning net. By now the fry would hemerged from thg
hatched eggs and would have gone to the bottohmeafiét.

D
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S

Step 18: Observe the newly hatched eggs, with gtk visible and
attached to the fry
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4, 4.0 Conclusion

The major practicable means of providing enoughliguseed forrearing in

confined fish enclosure waters such a fish poregrvoirs and lakes is through
artificial propagation methods. This is becauserethis steady growing

importance of fish farming which has compelled ioy@ments in the

technologies necessary for securing the initial &@adic requirements for
productive aquaculture.

5. 5.0 Practical Assignment

l. Visit a fish-breeding laboratory, observe carry thet following:

i. List various equipment used in the hatchery

i. Following the process stated above attempt to breed
incubating the fish at different temperatures also avith
and without oxygenation.

iii. Enumerate the different stages of gonadal matusity
African Catfish.

6.0 Reference

https://thefishsite.com/articles/19-steps-to-edfitiafrican-catfish- breeding
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11. FISHNUTRITION

1.0 Introduction

Fish Nutritionis the science that interprets the interactiomprotein,lipids,
energy, vitamins and mineraisid other substances in food in
relation for growth, reproductionhealth, disease of fish and other

normal physiological functions.

Proximate Analysis is a partitioning of compoundsai feed into six
categories based on the chemical properties otdmepounds. It is
important to remember that proximate analysis i$ aonutrient
analysis, rather it is a partitioning of both neiiis and non-nutrients
into categori s based on common chemical properties

2.0 Objective

At the end of this section, you should be able to:

o Analyzeor measure the amount of each individual gament in
the feedstuff.

3.0 Procedure

Proximate Analysis

| Dry Matter (DM) |

Kipal<a procadura Ether axtraction
v

| crude protein (cP) | | Ether Extract (EE) |
Boil in acid; BN I atlkali

| Crude Fiber (cF) & Asn |
Burn

4 +

| _asn | | Crude Fier (cF) |

Diagram of the proximate analysis system

This system of analysis divides the food into sacfions: moisture, ash,crude
protein, ether extract, crude fibre and nitrogerefextractives.

] The moisture content is determined as the loss emiw that
results from drying a known weight of food to cardtweightat
10GC.

2) The ash content is determined by ignition of a kmeveight of the
food at 556c until all carbon has been removed.
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3) The crude protein (CP) content is calculated fréwa mitrogen
content of the food, determined by a modificatidradechnique
originally devised by Kjeldahl over 100 years ago.

4) The ether extract (EE) fraction is determined bljescting the
food to a continuous extraction with petroleum efioe a defined
period.

5) The carbohydrate of the food is contained in twartions, the
crude fibre (CF) and the nitrogen-free extracti(i¢BE).

4, Determination of calorific value of fish feed

Bomb Calorimaoater

e La s Eain] = : T
[E 1 —— A=
- e
— e
Thicsrensior riss b ] - -
— =

Stirrie
] e

(bomb calorimetry)

5. Bomb Calorimeter

A bomb calorimeter is used to measure the heatextday a sample burned
under an oxygen atmosphere in a closed vessel (homtiichis surrounded
by water, under controlled conditions.

About 1g of solid or liquid matter (food) is weighé a crucible and placed
inside a stainless-steel container (the “decomipositessel”) filled with 30 bar
(435psi) of oxygen. Next, the sample is ignitedtigh a cotton thread
connected to an ignition wire inside the decompmsitvessel and burned
(combusted).

After calibrating the decomposition vessel wittuagtance of a known heat, we
know how much heat is necessary to heat up therwgté°C. After that, the
food will be burned and the unit displays the amafrenergy inside the food
sample in units of calories, J, or BTUper gram. 8dood samples burn better
inside the calorimeter than others.This is the may<alorific value.

6. Feed Formation Pearson’s Method

You should follow the following guidelines when foulating feed using the
Pearson Square method.
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To use Pearson’s Square:

l. Subtract the nutrient requirement (middle of squdrem the
nutrient concentration (on left of square) in teed across the
diagonal (top left — middle = bottom right; bottdeft — middle
= top right). Repeat this for both feeds. Make aagative numbers on
the right side of the square positive. The answetke right side of
the square are the parts of each feed to inclutheimation.

2. After subtracting across the diagonal, sum thespaftthe two
feeds to get the total.

3. Then, divide each part by the sum of the partsalouate the
percent of each feed in the ration.

4.0 Conclusion

Foods are defined as natural sources of nutrigntduged in the environment,
and feeds are natural and manufactured sourcegragmts produced elsewhere
and added to the environment.Nutrients for cuttufish may come from

various food sources, such as plankton, bactersgcis and other fish from
within theaquacultural ecosystem, and/or from piganatter and processed
feeds added to the ecosystem. Feed formulatiorg uki@ Pearson Square
method is one of the simplest feed formulation mégphesavailable. This

method focuses on the Digestible Crude Protein (D&&Rthe most basic feed
nutritional requirement.

5.0 Practical Assignment

l. List all available feedstuff in your locality?
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2. Use the procedure of proximate analysis above tasore the
amount of each individual component in the feedstuf

3. Calculate the portion of a grain needed to mak&% TP mix.
The grain we have available is lupins at 30% pro&gid barley at
12% protein.

6.0 Reference

http://www.tankonyvtar.hu/en/tartalom/tamop425/00fi€h nutrition
and feeding/ch01.html
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2. FISHING GEAR TECHNOLOGY

1. 1.0 Introduction

Fishing gearis the equipment used by fishermen when fishingagdtany
equipment or gear used for fishing can be callstiirig tackle.Some
examples are hooks, lines, sinkers, floats, raetdsy baits, lures, spears, nets,
gaffs, traps, waders and tackle boxes.

2. 2.0 Objectives

At the end of this section, you should be able to:

o Identify equipment used by fishermen when fishing

o Examine fishing net market and identification ottimg,
twinesetc.

. understand boat yard and identify the materiald@mt building
and

. Describe design and construction of different typédishing

gear and their maintenance

3. 3.0 Procedure

4. Basic Fishing Equipment

light spinning rod

small hooks
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FISHING EQUIPMENT

5. Determination of hanging ratio of nets, buoyancy and sinking

When netting is attached to lines, it should bgéarthan the lines so as to have
a proper looseness. This excess length is expresseal percentage of the
stretched netting. This is the hanging ratio.

The formula for figuring the hanging ratio is stfetd length of netting minus
length of netting, divided by length of netting.tRa = (str length of netting
less rope length)/str length of netting).

The shape of mesh is greatly influenced by the inantatio. Multiply the

stretch mesh size times the number of mesh degs tihe % height to get the
total height of net.

Multiply the stretch mesh size times the numbamneth long times the
% length to get the total length of net.

The following shows the heights and lengths ofrttesh for different hanging
ratios.

53



AFS 401: FISHERIES PRACTICAL MANUAL

| =L 143
1w 2% 257 28, 265 23X 5N
2 000 LA = FOTWH T ' -"V H T4.5H
05 0% L 0, 0% L FE.O% L Tor T Foa | B2 T |
12 23
5% 40% a5% 507 [ GU G
PR H AW H ot H BHGH H H'ﬂJ"tH 1.7 H ij.r'“hH PanH H‘-\J“‘%"'
E50% L E0.0% L S50 L SO.0% L 45,00 L 40.0% L I L NO% L IR L

IO oo

Transformation of net designs to fishing nets fragiven netting bundle.

4.0 Conclusion

Fishing gear in fishing cannot be over-emphasiasdyithout it fish cannot be
obtained. This is because fishery management regju& good knowledge of
fishing gear. You must be able to identify the Hesdting gear for the correct
environment and target fish. The method and hangitign used to catch fish
affects the condition in which the product is latide

5.0 Practical Assignment

l. Visit to fishing net market and identification oétting, twines,
netting bundles, specifications and designationscorl the
different netting and twines and state the charisties of each.
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A visit to a boat yard and identify the materials Iboat building,
parts of the boat and engines employed. Record fyzdings:

Take an excursion to riverine States/fishing congmnand
observe the application of marine fishing geatrggils, longlines,
trawlnets, boat seines etc.). Record your obsemnsti

4. Describe floats, sinkers and their characteristia$ properties.

5. Describe design and construction of different typédishing
gear and their maintenance.
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6.0 References

Binyotubo, T. E. 2011. A Guide to Fishing Gear Tremlbgy. 60p

FAO. 1985. Definition and classification of fishewgssels types.FAOFisheries
Technical Paper No. 267. 63p.

FAO. 1990. Definition and classification of fishiggar categories. FAOFisheries
Technical Paper No. 222. 92p.

https://netsandmore.com/component/tags/tag/178

http://www.fao.org/docrep/008/t0367t/t0367t00.htm
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12. FISH PARASITES AND DISEASES
1. 1.0 Introduction

Parasitic diseases of fishes are usually encouhtamre often than microbial
diseases. From 30 to 50 percent of the cases eecaivseveral fish disease
diagnostic laboratories involve parasites. Hosttiea to parasitic invasion is
highly variable. The severity of a parasite epimanhay be related to
environmental factors; host condition, age, ane;sand population density.
Bacteria pathogens associated with fish into twbe tnon- indigenous
bacteria pathogenand the indigenous bacteria gatiso The non-indigenous
pathogen contaminate fish or fish’s habitat in eveey or the other and the
pathogens include Clostridium botulinum, Listeria omacytogenes,
Staphylococcus aureus, Salmonella species, Shigadleies, Escherichia coli,
etc. The indigenous bacteria pathogens are thdseatig living in the fish’s
habitat.

2. 2.0 Objectives

At the end of this section, you should be able to:

o Identify methods for application of antibacterialfish
o Examine and identification of associated pathogerganism
o Understand how parasitic diseases of fishes are

usuallyencountered.

3. 3.0 Procedure

4. Microscopic inspection of smeared slides (e.g. slime or wound)

Microscopic ExaminatioBacteriologicakxaminatioris completed by a
microscopicsearch for bacteria, in spoiled cans directly upampling orafter

incubation. Usually a waelreparatiorof smeareccontents
examined under phase contrastroscopds sufficient to detect
microorganisms.

5. Identification of associated pathogenic
organism (bacteria,fungus, protozoa)

. Collect the infected parts of the fish asepticéllyusing sterile
forceps and scissors.

ii. Homogenized collected sample in sterile mortar @estle using
phosphate buffer as solvent.

iii. Serially diluted homogenized samples up to 10-6.
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Poured One millilitre of diluted sample from eadlutibn into

dishes followed by sterilized moltgar medium

a thermostat incubator to allow the growth of baate

iv.
sterile petri
\2
vi.
plates
vii.

further use

After incubation, the colonies appeared on the getbpe agar

Finally, the cultures were stored in respectiveragants for

and identification using microscope.

Methods for application of antibacterials to fistafa et al., 2005)

Method of |Comments

application

Oral route Needs palatable componentsninimal risk of
(on food) environmental pollution

Bioencapsulation

Needs palatable compoundsninimal risk of
environmental pollution

Need for a fairly lengthy exposure to the compou
which must be soluble or capable of being adequé

After solidification, were inverted all the platead incubated in

nd,
tel

Bath dispersed; problem of the disposalof spent drug
Brief immersion in a compound, which must be

Dip soluble or capable of being adequately dispersed;
problem of disposal of the dilute compound
Compound added to a fish holding facility for brjef
exposure to fish; must be soluble or capable aidei

Flush adequately dispersed; poses a problem | of
environmental pollution
Feasible for only large and/or valuable fish; usual

Injection requires prior anaesthesia; slow; negligible rigk o
environmental pollution

Topical Feasible for the treatment of ulcers on valuabte/pe

applicatio fish

n

4.0 Conclusion

Diseases and parasitic problems could constitgtéfgiant economic losses in
fish production if not controlled, thus the need dmntinue monitoring its
prevalence. Ability to identify associated pathdgemganism in the ecosystem
and apply antibacterial of methods is critical tastainable fisheries

management.
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5.0 Practical Assignment
I. How can you identify diseased fish in the pond?
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What are the methods of identifying and extracting endo-
parasites of fish?

How do fish farmer in your area prepare treatmemtigs”,
“baths” for the treatment of fungal diseases?

How is oral drugs (food additives /antibiotics) mga bacteria
diseases calculated in the farm you visited?

What kind of protozoa infections are you likelystee on a fish?

Mention only five that you know.

What are the signs of a fungal disease on a fish?

How can you recognize them on fish?
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viii. What are the general preventive methods of keepeathy
fish?

6.0 References
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Treatment of Sea Lice Infestations of Cultured Saim In
Environmental Effects of Marine Finfish Aquacultueslited by Barry
Hargrave, 305-340. Springer Berlin / Heidelberg.
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Kvenberg EJ (1991). Non-indigenous Bacterial Paghsgln: Microbiology of
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13. OCEANOGRAPHY

1. 1.0 Introduction

Oceanology is the study of the physical and théogioal aspects of theocean.
Scientists study the ocean in many ways. Seagotgpr@graphers have
historically conducted observations from researcbssels. However,

examining the physical, chemical, and biologicaarties of the ocean in that
manner can be very expensive. Today, thanks intpanew technologies,

scientists employmultiple tools to monitorour atga

2.0 Objectives
At the end of this section, you should be able to:
i.  ldentify instrument for oceanic data collection
i. lllustrate the uses of basic oceanic instrumemharitime
environment.

2. 3.0 Procedure

Visit to maritime environment, oceanography ingittos, boat yards and
fishing terminals in maritime states and exposaréghe sea voyage, marine
organisms, tidal rhythms, wave and oceanic vessels.

3. 4.0 Conclusion

One of the main pieces of equipment that oceanbgrapuse for the study of
the ocean is a platform or research ship. A rebesin is equipped with a
variety of instruments to measure temperature, veatgent, turbidity, salinity,
tides, waves, Oxygen, pH, and for collecting watemples and sea floor
sediments. Other instruments, such as submersibl@ste controlled vehicles
and autonomous robots equipped with photographicipetent help
oceanographers study the oceans.

4. 5.0 Practical Assignment

1. During your visit to maritime environment, ocearegry
institutions, boat yards and fishing terminals, tvlage instrument
for oceanic data that you observed?
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What are the uses of current metre, echo sounddimnsnt
samplers, under — water cameras?
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3. What are the uses of the following oceanic dateectbn?

Pressure Compressor
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Linear Actuators

Lase Cameri

Rotary Actuators

Bucket Thermometer
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Deef See Light

Bathythermograph (BT)

Standard Thermometer
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Salinity: Hydrometer (quick test type for aquariums) |Hydrometer Set(cylinder, hydrometer, thermometer, TSD

graph)

Chemical Test Kit (Knudsen Titration modification)
for Salinity

Salinomete
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Chemical Test Kit (Winkler Titration) for Oxygen

Current Meters
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Secchi

pH meter
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Dissolved Oxygen Probe

Chemical Test Kit for Saltwater pH

5. 6.0 References

Davis R.A. 1987. Oceanography: An Introductiontte Marine Environment. Dubuque: Wm. C. Brown Puigrs.
Pickard G.L., and W.J. Emery. 1990. Descriptivedital Oceanography: An Introduction. 5th enlarged@xford: Pergamon Press.

SUN Working Group on Symbols, Units and NomenchkitarPhysical Oceanography. 1985. The InternatiSgatem of units (Sl)in
oceanography. iapso Paris: Unesco Techni- cal Bapéfarine Science 45: 124.

http://www.marinebio.net/marinescience/0lintro/tasatm

http://www.actforlibraries.org/oceanographic-instrents/
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14. ORNAMENTAL FISHERIES
AND AQUARIADESIGN

1.0 Introduction

Ornamental fishes can be defined as attractivaftblishes of peaceful nature
that are kept as pets in confined spaces of arriagquar a garden pool with the
purpose of enjoying their beauty for fun and fansy.aquarium is a container,
which displays the aquatic organisms in a simulateairal environment by
introducing aquatic plants, rocks, gravels, aiificilecorative and maintaining
physic-chemical andbiological parameters therwith the aid of equipment
controlling aeration, water movement, temperatuseispended organic
matter,and illumination besides feeding.

2.0 Objectives

At the end of this section, you should be able to:

. Identify freshwater and marine aquarium fishesatué for home
aquarium;

o Understand the various types of aquaria and tloistcuction
techniques;

. Construct a fish aquarium

. Manage and maintain the constructed aquarium

3.0 Procedure

Demonstration of the step — by — step construaifaam aquarium;

i. Put the Growth Substrate.(2cm)

ii. Put the Gravel. (3-4cm)

iii. Place the decorating such as the Granite Cave arsd Wall |
will show you the next steps.

iv. Pour water up to the middle of the Aquarium.

V. Plant the Plants.

vi. Place the Heater in the corner on the back of ipgafium (some
Aquariums included along Heaters on the market) and
Thermometer.

vii.  Place the Aquarium Filter (in the next step | wilow how to build
the Aquarium Filter).

viii.  Bring the remaining water to fill the tank.

64



AFS 401: FISHERIES PRACTICAL MANUAL

iX. Place the Aquarium Lamp and AC adapter (some Aguoei
included along Aquarium Lamps on the market).

X. Put into operation the Lighting, Filter and Thertabsand leave
the Agquarium to work for at least 2-3 days

Implement utilized in the construction of an aquari

. Single edged razor blades.

ii. Acetone.

iii. A non-toxic 100% silicone sealant
iv. A roll of paper towels.

V. A washable felt tip marker.
Vi A roll of duct tape.
vii. ~ Some emery cloth or silicone carbide sandpaper.

Identification of different kinds of aquariumFregiier

Tropical Aquarium

i This is the “standard” in the hobby.

ii. The water temperature usually ranges from 72- 84ré&es
Fahrenheit.

iii. Freshwater Tropical aquariums are far easier totaia and keep.

iv. There are no fancy chemical additives (beyond bagiter
conditioners such as chlorine removers) that meisidministered.

V. There is no need for expensive light fixtures @llyecomplicated
aquarium equipment.

vi. Tropical fish are generally less expensive when pamed to
marine fish.

Coldwater Aquariums

i The temperature is usually below 70 degrees oeadtlroom
temperature in most homes.

i. One of the most common coldwater species keptanl@water
aquarium is the Goldfish.

iii. Setting up a goldfish aquarium is as simple asraglthe proper
equipment and in return, dramatically lengthenimg lifespan of
their little goldfish. Coldwater freshwater fish ynlae a little more
expensive when you start shopping for species atfan the
standard goldfish. Koi and goldfish ponds are ge@mples of
domesticated coldwater fish habitats.

Marine Aquariums

i. Marine tanks require saltwater for the fish to susv Salt must
be purchased and mixed before adding water taattie t

i. Marine tanks offer beautiful fish, colorful corabnd spectacular
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invertebrates to admire. These specimens are ysugtificantlyhigher
in price as compared to the tropical freshwatecispens.

iii. Marine aquarium equipment is significantly more exgive due
mainly to keeping coral.

Brackish Aquariums

i Brackish water is a mixture of saltwater and frestew.

i. It's like in the middle, not freshwater, but notsieong as marine
saltwater.

iii. People generally do not have much success withkisraevater
fish due to the water conditions are hard to manéad mostof
the fish that are brackish fish have not been hebpseperly before
they end up in your home aquarium.

Fresh Water Fish
B\

Half Black Black Veil Tail Glasscat Wakn
Angelash Angelfish Goldfish

_—

Biack Fanchu Small Red Celica Black Wakin
Goldfish Goldfish Goldhsh Goldfish

—— - R —— -
(2] a i

Red Masaiz Meontetrz Black Glewlight Green
Guopy Meontetra Meontetra Meontetra

Different kinds of aquarium (ornamented) fishes

Aquarium maintenance

Aquariums can be maintained be reduce stress, gytfie tank, performing
periodic partial water changes, managing the fiirasystem, vacuuming the
gravel and feeding the fish appropriately.

4.0 Conclusion
The keeping of fish in an aquarium became a pogabby and spread quickly.

It is the second largest hobby in the world nextplmtographydue to its
tremendous economic opportunities and prospects.
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5.0 Practical Assignment

i. Visit aquarium home or farm. Identify and take migyaph of
different ornamental fish reared?

i. Highlight the step by step techniques of fish amgumar
construction?

iii. Manage and maintain the constructed aquarium?

iv.  What are the characteristics of aquarium in yoaaar
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v. How would you know the type of ornamental fish ® b
rearedin it?

6.0 Reference

George F. H and Jack H: A guide to freshwater agoarfishes.
Published by the Hamlyn group Ltd, London. 176p.
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