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HOW TO USE THIS GUIDE

it is intended the guide should be used by the
following categories of people:

® Farmers' renresentatives who purchase equipment on
behalf of their clients;

® Advisers whn seek to assist farmers and farmers’
organizations =th the purchiase of equipment;

# Development Agency personnel who need to purchase
equipment on behalf of farmers and farmers’
arganizations;

® Prospective manufacturers or manufacturers’ agents
who wish {0 have information on the range of equipment
currently avaiable.

® Development workers, students and others who wish
to learn about the types of equipment available.

We expect the reader to use the guide in one of the
following ways:

e to find the name and address of the manufacturer of a
specific piece of equipment whose generic name is
known e.g. a treadle-operated rice thresher or an animal-
drawn turnwrest plough.

o to find the name and address of the manufacturer of a
piece of equipment whose general purpose is known e.g.
a machine for threshing rice or soit tillage equipment.
oto find out about specific types of equipment or
equipment used for specific purposes.

@ te find out about the range of equipment available from
specific manufacturers or manufacturers in particular
countries.

@ to learn more about equipment used for the different
aspects of crop and livestock production and processing.

To help the reader find the information neaded as
quickly as poasible the material has been clearly
labelied and indexed, and lald out as follows:

® The Contents Page will guide the reader to one of
thirteen sections;

@ The Manufacturers’ Index gives the page numbers of
equipment supplied by a particular manufacturer. This
index includes telephoneftelex numbers where available,
and is organized in alphabetical order by country, e.g.:

INDIA

ACHIEVE ENGINEERING WORKS, 103
C-284 Peenya Industrial Eatate
Bangalore 560 058

Karatahu

ADROIY INDUSTRIES, 103
198 Industrial Area
Hichhai Jabalpur

Maghya Pradesh

L Thg Equipment Index gives the page numbers of
specific or generic types of equipment listed under their
generic and functional names, e.g;

Mair
driers 147
graders 133
huskers 135, 135, 15¢
mills 154, 240
planters &%

la-powered 134
motorized 135, 136, 137, 154

& The Section Headings and accompanying photograph
give the title and indicate the contents of each section;
® The Page Headings indicates the contents of each
page, or at least some of the major items on each page;
e The Sources of Further Iinformation pages gives the
names of manufacturers who we understand to be
producing equipment of the general type indicated.
These are listed within equipmentlype country by
country.

Within each section the iniormation is presented in
tiiree ways:

® A clear Intrcduction which lays out th2 most important
points to bear in mind when purchasing a particular
type of equipment. (The emphases vary from section to
section — showing the difficulty of decision-making
when selecting equipment for smallholder agriculture).
@ Comprehensive Tables which list the manufacturers of
certain types of equipment and give some further
information about specific items, or the range of items
manufactured. in many tables it was impossibie to give
the full address of the manufacturer and the reader is
referred for these to the Manufacturers’ index.

® Pages laid out in a grid pattern in which the compiler
has attempted to present the equipment in a logical
order, that in which the operations are carried out, and
within each type of operation the progress is from hand-
operated, through animal-drawn, to motorized
equipment. Sometimes one particular type of equipment
is illustrated to represent a group — many of which may
differ in detail, though not in their use. Wherever possible
the trade name of the equipment is used, in order to
facilltate enquiries to the manufacturers.

Having located a manufacturer for the type of
equipment in which you are interested, we suggest you
write direct to the manufacturer for further details:
current prices, availability, delivery times and so on.
{Remember that, where known, telephone and telex
numbers have been included in the manufacturers’
index.)

Every attempt has been made to ensure accuracy of
the details presented in this guide, but doubtless
changes will have occurred about which the compilers
are unaware. We apologize to any reader to whom we
may have given a false lead. A note will be made of up-to-
date information which becomes avaiiable to ITDG.

it must be stressed that this guide relles on
information supplied by the manufacturers and that
inclusion of an item is no guarantee of performance.
Whilst every care has besn taken to ensure the accuracy
of the data in this guide, the publishers and compilers
cannot accept responsibility for any errors which may
have occurred. In this connaction it should be noted that
specifications are subject to change without notice and
shouid be confirned when making enquiries and placing
orders with suppliers.

vi o




PREFACE

During the past five years GATE has been operating an
international Question and Answer Service in the field of
appropriate technology. From all over the world our team
has received thousands of letters asking for help in
identitying smali-scale, lo»-cost technology for rural
development. While in the early years the emphasis was
ciearly on energy problems, we feel that today there is a
growing demand for information on technology
alternatives on the level of small-scale farming. More and
more. agricultural implements, tools and items of
equipment have shifted into the centre of attention.

Information on such subjects is, however, hard to get:
if you want to buy a 90-hp tractor you can find the
appropriate infermation alimost everywhere in the world,
but if you look for simple, smatl-scale equipment you are
iost. In fact, the earlier editions of Tools for Agriculture
were atrmost the only source of external information
GATE was able to rely on in answering quesiions about
fow-cost agricultural equipment and where it can be
obtained. But catalogues like Tools for Agriculture are
not just things to lean back on. They are like tools
themseives, and from time to time they need sharpening
up and renewing on the basis of experience.

ITDG propeosed to produce a new catalogue, to be
improved in a number of ways.

o to contain the most factual and most reliable
intormation on manufacturers of small-scale
equipment worldwide;

® to collect information from Third World countries in
arder to establish direct south-to-south trade relations
— instead of technical hardware to place the actual
user in the centre of attantion by actuaily helping him
or her to obtain suitable equipment (introductions to
each topic, cross-referencing etc.) rather than just
identifying it.

The production of such a catalogue could not be

managed by GATE on its own, and we were therefare very

pleased when TDG suggested co-operation. Apart from
sharing the burden of costs, we pledged to collect
information from German-speaking countries in Europe

{the Federat Republic of Germany, Switzeriand, Austria)

and o contribute whatever information GTZ had in its

own files. At the end the project tutned out to be an
enjoyabie exercise in co-operation, both with ITDG and
between GATE's own departments.

Of course, in a book of this kind, we cannot treat the
various topics comprehensively and errors can not be
totallvy avoided. But even so, we hope the bcok wilf serve
the purpose it was made for: to be a tool on its own, a tool
which you, the reader, can use in order to improve rural
development.

Heinz Stréter, Head of Departrnent, GTZ/GATE,
Postlach 5180, D-6236,
Eschborn 1, West Germany.

ABOUT THIS GUIDE

In 1965 the Intermediate Technology Development Group
prepared its first guide to UK manufacturers of smail-
scale agricultural equipment and since then {TDG has
regularly published ‘Buyer's Guides’. Tools for
Agriculture, the last edition of this guide, was pubfished
in 1976, and presented information on some 700 products
manufactured by about 250 manufacturers worldwide.

vii

This guide is intended to assist the prospective buyer
in a rational choice of equipment. It presents a greater
range of equipment, both in the numbers of
manufacturers and countries covered and in terms of
types of equipment, placing differeant emphasis on the
kind of information presented. Whiist the coverage of
equipment for pesticides application (for example) has
been compressed, the coverage of livestock production
equipment has been greatly expanded compared with
previous editions. Furthermore, specific sections on
Wool harvesting and Beekeeping were included after
considering the range of livestock production activities
which ars most widespread and beneficial to lower
income groups — these two were selected because the
available range of equipment represents a suitable,
intermediate, level of technology.

The process of compiling tiwe quide started with
requests being sent to a list of some 6,000
manufacturers, asking for information about theis
products. The response was disappointing and further
leiters were sent to a selected group of manufacturers.

Then, after careful investigation of secondary sources,
additional product information was added to the data
bank. Although by no means exhaustive, the guide will
provide the reader with as much information as is
reasonably available. Readers should understand that we
have not necessarily included all the products available
from the listed manufacturers.

Patrick Mulvany, Agriculture Officer, ITDG
Myson House, Railway Terrace,
Rugby, CV21 3HT, UK
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GENERAL INTRODUCTION

Problems of farmers in developing countries

The main economic characteristic of agriculture in
developing countries is the low level of productivity
campared with what is technically possible. It has been
shown in many and varied circumstances that although
farmers may be rational and intelligent, technological
stagnation or siow improvements can still be the norm.
This contradiction can be explained by understanding
several unusual, troublesome features of agriculture,
First, because agriculture is basically a biological
pracess, it is subject to the various unique risks of
weather, pests and disease which can affect the product
supply in an unpredictable fashion. Despite exceptional
btological risks, most farmers nowadays rely to various
extents upon cash derived from sales of produce. But
agricuftural products have consumer demand patterns
which can turn even good production years — when
biological constraints are conquered — into glut years
and theretfore financial disasters. The biological nature of
production aiso resuits in a large time-gap, often months
ar even years, between the expenditure of effort or cash
and the returns. Once cash inputs are used, an unusuaily
high proportion of working capital is required, compared
with industry. The final problems created by the
biological nature of production lie in the marked
seasonality. The peaks of [abour input create
management problems, and perishable commaodities are
produced interrittently; both create additional financial
and technical storage problems.

A second characteristic of agriculture is from the small
scale of most farming operations, often coupled with a
low standard of education of the operators, which gives
farmers little economic power as individuals and little
aptitude lo seek such remediai measures as do exist.
There are many examples of appropriate technology but

" {Photo opposite: J. Hartley}

small farmers will often need intermediaries, such as
extension workers and project personnel, to open their
eyes to the potentialities. Given the vulnerability of small
farmers to biological and economic risks, those
intermediaries have special responsibility to assess the
impact of any new technology for each particular set of
local circumstances.

A third factor which affects efficiency in agriculture is
a political one. It is in some ways ironic that in countries
with very large numbers of small farmers, producers tend
to command little political power despite their combined
voting strength. Indesd they are often seen as the group
to be directly and indirectly taxed to support other,
generally urban-based, state activities. As a contrast, in
rich countries, we often see minorities of farmers with
little voting power receiving massive state subsidies,
much of which supports technological advancement.
The rationale of farmers referred to above thus leads to
the exploited, small farmers producing weli below
potential and the rich, large-scale farmers producing
food mountains that can only be sold at further
subsidized prices.

The 1970s food crisis, the recent failure of agricuiture
to maich rising food demands in many countries,
particularly in sub-Sahara Africa, and the failure of
industry to fulfil its promise of creating employment and
wealth has turned the attention of policy-makers back to
the long neglected and often despised agriculture sector.
New technology for the large number of low-income,
smail-scale, poorly educated farmers will be necessary if
agriculture's enhanced role is to be successful.

What are the technology options?

Inncvation and technology change has been and will be
the main engine of agriculturai development. Technology
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o

innovative equipment can be simple in construction: a four-furro

change can be described as the growth of ‘know how’
{and research as ‘know why"), But technology is not just a
system of knowledge which can be applied to various
eiements of agricultural or other production to improve
tevels or efficiency of output. Technology application
requires and uses new inputs. In contrast, technique
improvement is the more difficult art of improving
production essentially with existing resources. Pity the
paor agricultural extension worker sent out to advise
experienced farmers with no new technology, but only
improvements in technique to demonstrate!

It is possible to exaggerate the lack of prospect for
improvement and the consegquent need for new
investment in farm resource use. Changes both on and
off-farm are influencing the economies of traditional
svstems. For example, with farm size halving every
twenly years or so in some regions — as a result of
population growth, and with increasing demand for cash
from farming activities for production items such as seed
{which used to be farm produced)} or for consumption
items such as radio batteries and so forth, there are new
challenges to the traditional rationate and the old system
optima. But despite the need to adjust the existing
resources to find new optima, the opportunities for reatiy
big gains will undoubtedly come from new technology
which will often require radically different ways of doing
things. A change in the resource base or the injection of
a new piece of technology into an interdependent
agricultural system may alter various other constraints

P

-

w row seeder.

and opportunities within the overall farm system. One
tunction of a reference book such as this is to act as an
encyclopaedia illustrating alternative ways of coping with
new challenges. Readers do not have to reinvent the
wheel each time a new transport system emerges. Self-
reliance has littte merit over technology transfer when it
comes to solving food availability problems in a rapidly
changing world.

This baok displays a very wide range of technology
and describes both what the technology can achieve,
and how and where most information can be discovered.
It shows that there is already in existence a mass of
lested technology for small-scale farmers. The farm
technology itself is jaden with opportunities for
improving the returns to land, water, labour and other
crucial resources. The careful farmer, with he.p, can have
many options.

The role of information

In the theory of classical economics, infermation on the
contents of the technology itself is assumed {o be a free
good, readily available to ail. This is clearly absurd in any
industry, but particularly so in agriculture. One of the
main justifications for public support of agricultural
research and extension, in developed and developing
countries alike, is the inability of farmers to search and
experiment efficiently and thus to find out what
technology is available,
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However, knowledge of the existence of appropriate
technology will not be sufficient to ensure adoption.
Attitudes toward it may need to change, the hardware
has to be physically availabie and those convinced of its
valye need financial resources to acquire it. One good
example of this is family planning technology, where
knowtedge has generally outrun the capacity of the
delivery systems. Similarly, local testing of the
appropriateness of various items is very desirable. This in
turn, will reguire more local agriculturat research stations
to accept responsibility for adaptive research and
technology testing. Nevertheless, knowiledge is
obwiously a necessary prerequisite to adoption, and
publications such as this have an important part to play
in information dissemination.

The impact of technology

Selection of technology for inclusion in this book does
not imply endorsement of a particular product. indeed,
supporters of the appropriaie technology concept often
have an ambivalent attitude to new technology. New
technology always changes the system and in particular
it is likely to change who benefits from it. Appropriate
technology advocates believe the kind of cheap, simple,

We

small-scale, tocally produced, reliable or at least
mendable technology will increase incomes and improve
or at least avoid worsening income distribution. This is
possible, but it is still hard to prove that any technology
has the ideal intrinsic qualities that will somehow creats
weatth and at the same time favour tive poorest groups in
society. On the conirary, experience shows that the
income-distribution consequences of change are
generally unpredictable. Since new technology normally
requires access to resources, it generally favours the
better off; the mode of use of technology, and thus its
impact, is not a readily visible guality.

To reject all modern technology on grounds related to
fears about income distribution is to argue like the
elderty man who said that ‘if God had meant us to fly He
would not have given us railways’. Societies must accept
the benefits of new technology and devise means to
reduce the social costs associated with any worsening of
income distribution — the greater the gain in aggregate
income from innovation, the easier this should be to
achieve. We are aware that the direct users of the book
will seldom be the small farmer client that the

contributors and compilers generally have in mind in
selecting equipment. But those who have access to this
book, such as extension officers, government officials,
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teachers and local leaders must give guidance with care
and with wisdom.

How to choose

in selecting new technology, either for testing or
promotion, numerous criteria can be devised to aid
iudgement. These will include the degree of technical
elffectiveness, financial profitability, the economic and
social returns, health and safety factors, the
administrative and legal compatibility with existing
conditions. The criteria will not necessarily be
independent or even compatible. A financially profitable
piece of technology may depend upon underpriced
toreign exchange or tax allowances and be economically
unattractive. It may substitute capital expenditure on
machinery for fabour and be socially unattractive. A
particular criterion such as technical efficiency, may
have several elements to aid judgement — such as the
technotogy's simplicity and {abour-intensity, its
ecological appropriateness, its scale and flexibility, its
complementarity with existing technology and so forth.
These elements are not inherently equal and in some
circumstances one will be regarded as carrying most
weight, in other circumstances another. Choice of
technology is a matter of judgement and all the modern
and the like cannot hide this fact. Analysis is an aid to
and not a substitute for judgement; the social
consequences -- which are agonising — must be
weighed against the various real benefits that are
apparent.

The technologies presented in this book refiact the
betief that whiist all technology wilt alter the economic
status of large numbers of peopte (often in the direction
of greater ineguality of income, greater commercial-
ization, more wage fabour and increasing iandlussness)
some technologies are more likely to do so than others.
You will find few tractors or combine harvesters in this
book, for example, but great emphasis on, for example,
animai-drawn tocl-bars and powered threshers.
Technology varies in Hs degree of reach-down to the low-
income farming groups who, if they are not the main
target of rural development, are from our viewpoint a key
component. The cost of lost output through using less
efficient equipment — hand pumps rather than tube-
wells, resistant seed rather than crop protection, hand
tools rather than tractors, small livestock rather than
cattie and buffaloes — is small. indeed, the productivity
of labour-intensive gardening and allotments can often
exceed that of modern capital-intensive farming systems
— as was shown in Britain during and after the Second
World War. Whilst situations do occur where demand for
increased food supplies force governments to chase
home-produced food without too much thought about the
social impact of the production system, such dire
circumstances are rare, They migh* occur where the bulk
of low-income people are food purchasers — urban

dwellers and tandless rural iabourers, and in these cases
large-scale, capital-intensive state or private farming with
the most modern technology, might be justified. But it is
only rarely that the trade-off between technical and
economic efficiency and equity criteria is painful.
Research in many countries has shown that modernized
peasant-hased systems are generally equally or more
efficient and to most views more equitable, and thus it is
the small farmers who are seen as the main beneficiaries
of Tools for Agriculture — even if they are unlikely
themselves to be the main readers of this book.

Feedback

Whilst there are a number of people who know and
understand the hardware described in this book, there is
less understanding of the ways in which technologies are
‘delivered’, or options presented to the small farmers
themselves. ITDG is therefore always pleased to have
critical and appreciative feedback — from the aid
agencies, extension workers, credit agencies,
schoolteachers, businessmen, politicians and others
who use this text, on the content and format, equipment
that is missing, new problems, the effectiveness of the
equipment, the service of the manufacturers, and new
ideas for delivery. The hardware available grows rapidly
in diversity and power, but, just like computers, it will be
useless without the software support. In the case of
agriculture, technology software stems from the efforts
of interested .individuals and groups who are close to the
small farmers. We look forward to hearing from ycu!

lan Carruthers
Wye College, University of London

Modern technology is easily applied, if one has the
resources\: fertilizing maize.

E:




1.SEED-BED PREPARATION

Motorized ratary cultivator for rice.

Soil is cultivated in order to provide good conditions in
which seeds will germinate and plants will grow tc
achieve maximum vyields. These are effected by:
& Opening the soil structure for easy root development
and infiltration of water.
@ Cutting weed roots and burying green material to
reduce crop losses from weed competition.
® Incorporating manure or chemigal fertilizer.
Of all the agricultural tasks, cultivation can be the most
demanding of time and energy; therefore it should not
exceed the level necessary for the crop to thrive in a
given soil, climate or farming system. For annual rain-fed
crops the prime consideration is usually to establish
plants as early as possible to achieve the longest
possible growing season.
The time available for cultivation and planting depends
upon the soil type, climate and cropping schedules. Soils
which dry hard are often impenetrable with light tillage

equipment until softened by rain. Cultivation at the end
of the season when the soil is still moist can ease the
problem. Only secondary tillage would then be required
prior to the next planting. Unfortunately this may not be
possible after long-season crops, such as cotton,
because such land is usually hard by the end of harvest.

The time required for cultivation is determined by the
ease with which tilth is produced and by the field
production system, which in turn is governed by the
labour and capital availability.

In areas where, early in the season, water is not a
limiting factor, the control of weed growth is the principal
prcblem. Poor weed control resulting from inadequate
tillage can later cause partial abandonment of growing
crops if the weeding techniques are unable to cope with
the growth rate over the total area. However, in semi-arid
areas water catchment and the reduction of evaporation
loss are the most important considerations.




& Seed-bed preparation

Hand Tools

When farming is restricted to that which can be achieved
by manual labour, the area a farmer and family can
manage is rarely more than 2 ha. Although labourers can
often work ten or more hours per day, their physical effort
may be limited by hot and humid weather, an inferior diet,
and possible endemic disease. This commits them to
little over subsistence farming, unless there is an
opportunity to supply a high value market, and/for
adequate water supply to allow more than one crop per
year. An added problem for such farmers is that they
rarely qualify for credit to enable the use of improved
seeds and fertilizers.

Hand teols made from local materials to local designs,
such as the digging or planting sticks used in Latin
America and parts of Ethiopia, and the large spade-like
device tipped with steel used in West Africa, are cheap
and effective. Factory-made tools may last much longer
and, under certain conditions, can he produced more
cheaply. However, the method of operation may be so
different from the traditional action that introduction is
restricted.

Those farmers who buy factory-made hoes, albeit with
a handle of traditional length made and fitted in the
village, often limit their purchase to one size, even when
severai are available for alternative jobs. The time taken
can be reduced and the tool-life maximized if they are
used for the correct duties. Cultivation of dry, hard soils
benefits from a thick but narrow hoe. General work, light
cuiftivation and weeding is quick with a wide hoe, which
may be the same weight as a natrrow hoe but, being
thinner, cannot withstand continued heavy work, For
planting, a narrow, light hoe is preferable.

For a hoe to be acceptabie it must conform to the local
tradition for fitting handles. The most common methods
of attachment are either a spiked tang or ring, forged as
part of the blade, or sometimes welded or riveted to it.
Despite the production limitations with hand tools, their

use will always be necessary to supplement other low-
powetred methods of cultivation.

Animal-powered Cultivation

Primary tillage This is carried out to open compacted soil
after a fallow or seasonat cropping, thus allowing soil
aeration to assist root development and the release of
nutrients, and easing the passage of water into the soil,
preventing wasteful run-off. Animal-powered equipment
available for this operation includes traditional ploughs,
as well as steel ploughs and associated implements.

Traditional ploughs Animals operating wooden
ploughs, often with a steel point or share, are used widely
in Asia, particularly the Indian sub-continent, in the
Middle East, North Africa, Ethiopia and Latin America. As
a traditional system, the ploughs have evolved within
localities to match the available wood, cuitivation
requirement, and animal physigue. Wooden ploughs
have a breaking action ideal for flood-irrigated rice
production. They do not invert the soil or provide any of
the appreciable weed control necessary in rain-fed
agriculture but, because of their extremely low cost it is
difficuit to persuade farmers to invest in modem
equipment. Wooden ploughs may, in difficult conditions,
require up to five passes in different directions to obtain
a satisfactory tilth. Trials in Ethiopia have shown that the
local ‘Maresha’ requires twice the man-hours compared
to moderr: animal-drawn equipment to establish crops of
broadcast wheat and barley.

Traditional animal-drawn equipment is generally
pulled by a wooden pole which is an integral past of the
unit. The Ethiopian ‘Maresha’ is one of the few traditional
implements which has a pitch adjustment to modify the
penetration angle and adjust the depth of work.
Traditional ploughs are often backed up by other
traditional implements for breaking down and levelling
seed beds, such as the ‘ladder’ used in Bangladesh, and
a range of animal-drawn puddling devices for irrigated
rice paddies.

View from rear
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Steel implements for primary tillage Only rarely are
steel ploughs and cultivators made in rural villages and,
when they are, inferior materials cause them to be weak
and inefficient. Such implements therefore are normally
constructed in a factory where materials and processes
can be controlled.

Mouldboard ploughs are designed to invert soil 50 as
to aerate it and io bury weeds. Many of the single-
purpose ploughs are based on original European designs
with a heavy I-section curved beam, but some are of
modern design to suit modern but simple manufacturing
methods. There is a range of furrow widths to suit the
animals available: 150mm wide shares for donkeys and
small oxen worked singly, and up to 360mm for multipte
spans of oxen or heavy horses. For tropical agriculture,
semi-digger hodies are normally used, but some
European suppliers offer iev bodies for ploughing
grasstand.

Plough bodies normally comprise three components
which are in contact wiih the soil:

i. *share’ which cuts the soil ard roots and governs the

furrow width,
ii. ‘mouldboard’ to invert the soi,
iii. ‘landside’ which stabilizes the unit against the
unploughed land.
All three components are replaceabte although the share
wears most rapidly. The iandside is sometimes fitted
with a detachable ‘heel’ which avoids replacing the

800~ Man hoursthectare

complete item. A shaped inner member or ‘frog’ is used
to assemble the components, and square-shanked
countersunk plough bolts and nuts are used. The ‘frog’ is
in turn attached to the plough heam.

A gauge wheet or a skid is often fitted to restrict the
depth of cuiltivation. Some ploughs have knife coulters to
cut the soil surface above the leading point of the share,
but these are only normaliy necessary for ploughing
grasstand. ‘Reversible’ ploughs are fitted with two plough
badies to turn soil alternately to the right or leift, so as to
progress from one side of a field to the other. This
reduces the operation time and leaves a level field. Single
mouldboard ploughs have to be used ‘round-and-round’
and the first furrows form a shallow ridge which is
sometimes undesirable and has to be levelled. However,
the increased field efficiency of reversible ploughs
shortens the periods when the work-load is relieved at
the end of the furrow and can lead to earlier animal
fatigue.

Most modern animal-drawn eguipment is pulled by a
chain, which is attached to a hake at the front of the
beam. The hake is an extension of the beam which
allows the hitch point to be moved up, down or sideways.
Implements should be set so they work at an even depth
across the full width of the soil-cutting parts. Depth can
be increased by raising the hitch point, but penetration
can be poor if the soil is too hard and implements may
tend to work at an angle, tilted forward. The hitch should

Harvesling

Use of animal power

Weeding operations
during the season

Crop Establishment
{Cultivating and planting)

20-
H '
o
i
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Ridge Plough Tine

Limited use of animal power

Direct Drill

Plough Tine Direct Drill

Maximum use of animal power

Fig.2 Seasonal labour inputl for the production of grodndnuts {Matthews M.D.P. & Pulien DW.M., ‘Cultivation iriais
with ox-drawn equipment in The Gambia 1973-5', The Agricullural Engineer, Autumn 1977).
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Fig.3 Tillage net energy inputs per ha under semi-arid
conditions (Nilicocks, T.J., ‘Tillage of clod-forming sandy loam
soils in the semi-arid climate of Botswana'. Soif & Tilage Research
T (198Q-81) pr: 323-350 (Elsevier).

then be lowered so that the implement is level while
operating (see Figure 1}. Normatly, only the mouldboard
plough requires a side-hake adjustment. This aliows the
ling of draught to point at the centre of load, which is
usuatly tow on the mouldboard just above the centre
peint of the share. Sideways adjustment swings the
beam, thereby modifving the width of cut. If the plough is
properly adjusted it should point straight ahead and
require only light support from the operator. Extreme
wear of the earth-contacting parts and the depth of the
wheellskid, results from poor adjusimer?, and the
gperator has to wark unnecessarily hard. Once the basic
principies of implemeni adjustment are appreciated,
operators easily learn the amount of adjusiment by field
experience.

Other steel implements normally associated with
secondary tillage can be used for primary tillage if the
conditions are suitable. For instance, in The Gambia, the
sandy loams can be ridged without previous tillage, once
rain has softened the topsoil. This is an extremely quick
method of crop establishment, but the labour demand
during the growing season for weed control is immense,
because there is no completely satisfactory method for
weeding ridge-grown crops. Re-ridging is only partially
successful in killing weeds, and substantial hand work is
required. Figure 2 shows the labour requirement
following different primary tillage techniques, also the
reduction in labour required when a satisfactory system
of mechanized weed controf was introduced. In a very
restricted cuitivation/planting season, with a high
incidence of weeds, the area managed per worker could
be maximized by changing the crop establishment
technigue through the season as the weeds become
harder to control. As the season progressed the methods
used were:

i. Direct drili; conducted after the first rains, before

weeds germinate, but needing substantial in-season
weeding.

ii. Tine tiltage: suitable for control of low, early season
weed growth and needing some in-season weeding.
iii. Plough: slow but necessary once weed is
established, giving good weed control well into the
growing season.
This system was found to be particularly suitable for the
productionn of groundnuts, although cotton benefited
from thorough ploughing.

Steel sweeps, 300/500mm wide, can be used for
shallow primary tillage. They provide good weed control
where deep tillage or soil inversion is unnecessary or
undesirable. Such a system is mainly applicable to light
soils in semi-arid areas. An alternative system for semi-
arid regions is to cultivate a narrow strip with a single
tine into which a row crop is sown so that the majority of
the soil is left undisturbed until weed control is
necessary later in the season. )

Disc harrows can also be used provided penetration is
not a problem, and Figure 3 compares the aiternative
system in terms of energy input per hectare.

Secondary tillage This is the formation of tilth in
preparation for ptanting and inter-row weed control. It is
necessary to place seeds at a specified depth in contact
with a fine tilth and to cover them. A cloddy soil will {ead
to poor germination, but too fine a surface could allow
soil capping between infrequent showers, leading to poor
emergence.

Small seeds need a finer seed-bed znd are often
broadcast which does not allow subsequent mechanized
weed control. Larger seeds are more easily planted iri
rows and the labour for weed control during the season is
minimized.

Secondary tiltage can be carried out with drag
harrows {see Figure 4), tings, or disc harrows. The drag
harrows have a steel or wooden frame fitted with steel
pegs, and weight can be added tc the frame to aid
penetration. Disc harrows are often fitted with a seat for
the operator, whose welght auiomatically assists
penetration. However, discs are generally more

expensive than other forms of secondary tillage
equipment.

NIAE

-

Fig.4 Secandary cultivation with a drag harrow.
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Fig.5 The cross-section of soil ridges.

Rigid or spring tines can be used in threes or fives for
secondary cultivation. Aithough the speed at which oxen
can cuitivate is too low for spring tines to achleve sotl
shatter, their use does provide protection when obstacles
are struck: the whole draught capacity can be imposed
on a single tine when an abstacle is struck, so that the
fine and its attachment to the frame have fo be capable
of withstanding it. For cultivation, tines are normatly
fitted with reversible points, approximately S0mm wide.
Weeding requires a wider blade which can operate at
shaltow depths, and can cut roots. The blades, called
duck-foot, or A-blades, need to overlap 25-30mm with
neighbouring blades, so that the full operating width is
covered.

The underframe clearance is an important factor {0
prevent the equipment riding out in cloddy soil or
blocking with weed. Where such conditions are
expected, 0.3 metres, measured from the point of the tine
to the underside of the frame, is normally adequate.

Land forming Control and efficient ufilization of water
are a basic requirement of both rain-fed and irrigated
agriculture,

On land with a slope in excess of 5 per cent, heavy
tropical storms can cause soil erosion, and in severe
cases fields can be tolally degraded in 3-4 years.
- Conventional cultivation should be avoided on siopes

~over 12 per cent,

Below 12 per cent, ridgers can provide satisfactory
water and soil conservation. The ridges should be
aligned ¢lose to the contours, and an incline of 0.5 - 2 per
cent provides adequate drainage. Where storms are
heavy but infrequent the ridges can be tied, i.e. joined by
a cross ridge atintervals of 2-3 metres, to hold back water
in the furrow. The proper alignment of ridges is essential,
because low points in a furrow can fiood and break out
from the side of the ridge, and this is then repeated down
the slope.

Single-purpose ridgers sometimes incorporate the
same frames as mouldboard ploughs. They are often
constructed in a similar manner, with a leading share and
twin mouldboards, although some have a breast-plate
between the share and the mouldboard. Because the soil
load an both sides of the implement is balanced, there is
no need for a landside, although some ridgers are fitted
with a fin which runs in the furrow bottom and provides
directional stability. The shape of the ridge formed
depends on the design of the ridging body, and Figure 5
shows the two extremes: (a) being that produced by a
heavy-duty body with curved mouldboards, and (b) from a
lightweight hody with straight mouldboards.

The production of crops on ridges is also often
recommended where soil erosion is not a problem. Their
use can be justified in areas which become waterlogged,
so that the plants are above the water inundation level
and as such are suitable for flood irrigation; but where
these conditions do not exist, cropping on the fiat is
normally preferable because weed control is easier.

Land planes and bund formers are necessary mostly in
rice production where small fietds are levelled so that
water inundation is even. Bund formers are used to
create temporary field boundaries between levels. These
either disintegrate or are destroyed during harvesting or
recultivation.

Earth scoops can be used for the construction of larger
permanent bunds and for water storage facilities such as
ponds and earth dams (Figure 6). Oxen can be used for
pond or dam construction at 1/10th of the cost of
contracted heavy powered machinery, and 1/7th of that of
manuat labour {Source: International Livestock Centre for
Africa, Ethiopla). Scoops and ptanes can also be used for
the construction of hiliside terraces where the nacessary
expertise is available.

The maintenance required for simple tillage
implements is minimal. Bolts and nuts should be kept
tight; oit applied to threads will ease the removal of nuts
when replacing parts. Greasing soil-contacting parts

NIAE

g gy

Fig.6 Ox-trawn soil scoop excavating a pond.
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after work minimizes corrosion; the draught of a rusty
plough is much higher than for a shiny ane.

Kotorized Cultivation

For rain-fed crop production, motorized cultivators can
be an asset to smati farmers in areas where high value
crops are being grown and where fuel and service can be
guaranteed. They are manufactured as two main types:
® Single-axis, driving a rotavator without land wheels.
For very light duties traction wheels ¢an be fitted
instead of the rotor, to puli draught implements.
® Double axie, one driving traction wheels and one
driving a rotavator, Being heavier and more powerful
than the single-axie type the rotor can be removed and
draught implements operated more effectively.
Reversibie moutdboard ploughs are often fitted to
rmaximize fieid efficiency.
In dryland conditions where rotary cuitivators cannot
provide adequate traction for primary tillage, operators
are templed to use progressive passes, which apart from
being uncomfortable, is damaging to the machine, and
the rate of wear on the rotor blades is very high. The soil
structure can be damaged by being too finely tilled and it
is left exposed to wind and water erosion.
Pedestrian-controlied machines have proved very
successfut in wet soit preparation for rice, and many
specialist machines are available. They are powered by
dieset engines often with water cooling, on high
clearance chassis. Al parts are sealed against water,
and steering brakes assist handling in rice paddies. For
this work cage wheels are fitted to help in the puddling
process.
Some of the machines can be used as tractor units for
towing smatl trailers.

Extension

For mechanization to succeed when using these low-
powered methods, a strong mechanization extension
system is necessary in support of agricultural and
vaterinary services, The role of mechanization advisers is
as follows:

& to provide specialist service to general agricultural
axtension agents;

® o assist with training for extension agents and
tarmers;

@& to monitor the effectiveness of commercial and other
lines of equipment supply;

@ to encourage the involvement of the manufacturing
and supply sector in the development of
mechanization;

@ {o advise on items which qualify for credit and/or
subsidies;

@ to identify and encourage research programmes to
benefit smailholder farmers.

The proper support of any leve! of mechanization involves

far more than simply the delivery of new implements to

market outlets to coincide with the soil preparation or
trading seasons. items inevitably wear, and under
extreme conditions wilt bend or break, and so a constant
stock of spare parts should be available from the point
where the equipment was purchased. Farmers cannot be
expected to wait for special parts orders {0 be
despatched from a remote manufacturer or trader during

a critically short operational season. On the other hand,

local traders can only be expected to stock adequate

supplies of spare parts if there are many farmers in the

district operating the same make of cultivator.

Advantages

As one progresses through the range of cultivation

equipment — from hand hoes, through animal-drawn

equipment to low-powered cultivators -~ certain benefits

can be expected to accrue to the farmers to whom they

are introduced. These include:

® avoiding labour bottlenecks at critical stages of crop
production;

® improving crop establishment conditions;

® improving the timeliness of operations;

@ introduction of multiple crapping in irrigated areas.

Alternatives

Although this section is concerned with tillage
equipment, mention should be made of zero or minimum
tillage techniques, since these offer the most rapid
method of crop establishment. Weeds are controlled by
herbicides or shallow cuitivation which then form a
mulch with crop residues from the previous season,
through which seeds are planted. The mulch eventually
breaks down and helps to maintain the soil's organic
matter, so that the productive life of land can be
extended without the need of a fallow period. Mulch on
the surface of uncultivated soil also reduces the
incidence of soil erosion.

Choosing your Equipment

Costs and Benefits The following table shows the
relative indicative costs for some of the equipment
presented in this section.

Capital cost
(units)
Hand hoe 1
Traditional plough 5
Mouldboard plough 35
5-tine cultivator 50
12-dis¢ harrow 70
Simple toolbar and attachments 85
Rotary cultivator 400

The cost of tillage is usually estimated in terms of cost
per hectare cultivated. Costs incurred will include the
cost of capital, depreciation, maintenance and repair,
operator costs and cost of fue! (diesel or animal-feed). To
calculate the cost per hectare, it will be necessary to
know the work rates of the various devices. Indications of
these are given in the table below.

Factors other than cost affect the choice of
technology {from the individual's point of view). These
include local traditions, current practices, field layouts,
availabitity of credit, availability of government subsidies,
prestige considerations, availability of grazing land,
availability of veterinary services (particularly important
where there is no iradition of animal traction or animal
husbandry); materials and skills available for the
production of draught animal harnesses; availability of
fuel supplies, and availability of spare parts.

In addition, joint ownership of equipment or the
provision of hire services may affect choice of
technology. In theory this allows smaltholder farmers to
utilize more expensive eguipment for heavy primary
tillage while continuing the season with their own light
equipment. Schemes wiereby farmers contractlhire a
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pair of animals and imptements or a power tiller have
proved more successful than hire schemes for 4-wheel
tractors. So, such contract work sometimes has an
adverse effect on timeliness of operations compared
with farmers operating independently. This is heavily
dependent on the management of the hire organization,
but the distance between fields and the overall area
being covered from one hire centre are also important.
The operation of power tillers within a specific
irrigated rice scheme is likely to be the most efficient
arrangement for both management and farmers.
Assuming a reasonable level of utilization, the costs
involved are likely to be in the foliowing proportion:

Capital costs {depreciation interest) 340
Fuet ang lubricants 275
Repairs and maintenance 70
Labour and supervision 308
Storage 0.7

(Gill G.J., Farm Power in Bangladesh, University of Reading, 1981}

impact
While the use of power tillers m.:y increase returns to
individual farmers, they can lead to displacement of
fabour (usually the poorest members of society) with
resultant loss of much-needed income. Animal-drawn
equipment can displace labour toQ, although not to such
a great extent as the power tiller. While individuai
farmers may choose power tillers because of their
apparent profitability, the social costs may, therefore, be
substantial in terms of lost employment and income.
Farmers may be able to grow more food with the aid of a
power tiller, but this will be to littte avail if, at the same
time, it destroys the jobs, and thus the income needed to
buy the axtra surplus grown.

The introciuction of power tiliers may not necessarily
destroy work places. Under the right circumstances, it
may even result in expanded fob opportunities through

Range of work rates for low-powsered tillage systems

Method Soil type Work rate
hiha
Hand hoe Clay 200-500
Sand/sand
toam 75125
Traditional piough Clay/clay loam.  62-161
Sand/sand
loam 13-40
Mouldboard plough  Claylclay loam 3287
Sandisand
loam 10-23
Spring tines (3}
Ridger Claylciay loam  31-104
Disc harrow (approx.) Sand/sand
loam 9-13
Drag harrow — 48
Power tiller 813 kW
(6-10 hp)
Ploughing Clayfclay loam  8-12

Rotavating/puddting Clay/clay loam 67

helping to overcome constraints on double or triple

cropping, or by enabling higher yields to be achieved. In
this case, many of the new work opportunities will be in
weeding, seeding, harvesting and post-harvest activities
- many of which are done by women. Improved
technologies may need to be introduced for these
activities too, so that women can cope with the increased
workload.

While most hand toois and animal-drawn equipment
can be made in ruraf towns, power tillers and their spare
parts have to be imported in many Third World ¢ountries.
Thus, the use of power tillers increasas demands on
scarce foreign exchange resources -- a problem
compounded by the need to import liquid fuei to run
them.

MDP Matthews
National Institute for Agricuitural Engineering




From leit: solid socket treaded spade; strapped treaded
spade; apen socket treaded round nose spade; strapped
treaded drainage spade; shaped-tine rake; garden rake;
tang and ferrule broad-tine digging fork; strapped fork;
solid socke! digging fork.

Spades are tools which are used for digging and turning
soil. Unlike shovels, which are essentially materials-
handling impiements, spades will be subjected to
cansiderable sirain when being used for larid preparation
work such as digging. This is reflected in their structure.
The head of a spade will be made of a thicker and more
tensite metat than would be found in a shovel head, and
will have a slightly dished cross-section. The socket,
where the head joins the shaft, will reflect a need to
resist the high bending forces generated during soit
turning and digging.

Forks used for seed-bed preparation may be divided
into two groups according to prong shape and cross-
section. A spade-fork (also called digging fork) is a heavy-
duty implement with spatulated prongs used in a similar
way and for similar functions as a spade. Ordinary
digging or garden forks are distinguished by slender
prongs which can be circular, triangular or square in
section, although they are no less robust than the spade.
fork. Their functions may include both primary (soil
tuming) or secondary (clod breaking) tillage operations.

Rakes are the hand-tool equivalent of the harrow and
are used for secondary tiltage of the seed-bed once it has
been prepared with spades, hoes or forks. They are more
lightly made than spades and forks, and are most often
equipped with either an open socket or tang-and-ferrule
attachment o the shaft. Rakes may be used for a variety
of tasks including clod breaking, bed fevelling and stone
removal.

The table opposite lists a selection of spads, fork and

rake manufacturers. An explanation of the table is as
follows:

Col. 1: Manufacturer's name and country.

Col. 2: Description of item.

Col. 3: Referring to Figure 1, gives type of socket
attachment where: solid = a socket which forms
an unbroken cotlar into which the shaft is placed;
t & f = tang and ferruie, in which the shaft is
ptaced onto the pointed tang and secured by the
ferrule — a collar of steel; open = a split
cylindrical collar into which the shaft is fitted
secured by one or more screws, nails or rivets;
and strap = a socket formed from two tapered
ferrule straps into which the shaft is fitted.

Col. 4: implement head width (cm).

Col. 5: Implement head length {cm).

Col. 8: Gives further relevant information. In the case of
rakes, the number of tines; for spades, whether or
not the head is treaded; for forks, the prong
cross-sectional shape where: TR = triangular; E
= eliptical; ¢ = circular; § = square or
diamond.

Col. 7: Indicates the handle types available for each
model, (see Figure 2) where: S = straight handle;
T = T-shaped top to handle; D = D-shaped top to
the handie in which the shaft is split and shaped
and held apart by a cross-piece. Rivets are used
to strengthen this type of handie. Sometimes
purpose-made metal or plastic D-shaped grips
are used; Y = aless well shaped split shaft with
cross-piece handle.

Col. 8: Lists the number of implements produced that
are similar {o the one described. Further details
about he design of hand tools can be found in
the Introduction in Section 9 on Materials
Handling manure forks.




Spades, forks and rakes 13

SPADES, FORKS AND RAKES

Manufacturer

BORAL CYCLONE
AUSTRALIA

BULLDOG TOOLS
UK

BURGON AND BALL
UK

11,4

COSMO INCORPORATED
JAPAN

ELKEM
NORWAY

FERFOR
PORTUGAL

FISKARS
FINLAND

FORGES DE LAVIEU
FRANCE

HERRAGRO
COLOMBIA

IDEALSPATEN &
SCHAUFELWALZWERK
W. GERMANY

KUMAR INDUSTRIES
INDIA

LEON CLEMENT
FRANCE

LYSBRO FABRIKER
DENMARK

MANUFACTURE FRANGAISE DES

FOURCHES

NORBERGS SPAD-&
REDSKAPSFABRIKER
SWEDEN

ftem

Nailrake

Digging fork
Digging fork
Heavy duty spade
Garden spade

Digging spade

All metal spade
Digging fork
Turning fork

Tang & ferrule rake

Digging spade
Medium spade
Digging fork
Medium fork
Lawn rake

Treaded spade

Export spade

Digging fork {3-rivet)
Trenching fori (5-rivet)
Garden rake

Square spade
Garden spade
Spading fork
Bow rake
Garden rake

Ditching spade
Garden spade
Spade fark
Hoeing rake
Road Rake

Garden spade

Spading fork
Straight tooth rake

Digging fork
Round rose spade

Digging fork
Digging fork
Digging fork
Digging fork
Garden rake

Spade-Santanda
Spade — Hoyadora
Spade — Narino

Bullders spade
Bremer spade
Drainage spade
Sand spade
‘Record’ spade

Digging fork

Pigging fork

Digging fork

Digging fork

Digging fork

Round nose spade
Square mouth spade

Digging spade
Forest spade
Digging fork
Marl fork
Garden rake

Digging fork
Digging fork
Turning rake
Standard spade
Tapered spade
Trenching spade
Garden spade
Spade fork
Garden fork

Garden rake

Socket
Type

solig
t&s
taf

solid

soild

solid

solid
strap
t&f
solid
solid
solid
solid
open
strap
strap
strap
strap
t&f

solld
solid

open
open

solid

solid .

solid
solid
solid
solid
solid
solid

strap
solid

strap
strap
solid
strap
solid

open
solid
solid

strap
strap
strap
strap
strap

strap
strap
strap

t&f
open
solid
solid

solid
strap
solid
strap
solid

strap
open
open
sclid
solid
strap
strap
strap
strap
solid

Head
Width

1540
16.5
185
190
19.0

190
16.5
195
165

19.0
215

200

18.0
130
19.0

210
19.0
186

37.0
120

325

175
215

21.0
180
175

185
21.0
15.0
175
185

21.0
180
190
15.0
350

Head
Length

210

300

0.0
30

Other
Features

16 tine
C

C
tread
tread

tread
tread

11 iine

E
C
16 tine

3ivet
Jrivet
S
S
12 tine

E
16 tine
14 tine

tread
tread
E
10 tine
14 tine

tread
E

14 tine

TR
tread

]

E
TR
TR

14 tine

tread

tread
tread

tread

mm Onn

tread

S
S
14 tine

E
E
14 tine
tread

tread
tread
E

TR

14 tine

Handle
Type

A <<
Q0 OO0 OMOOUU Mo MO-HO < YEaeg P39 wowoow

TIOIS
TIDIS
TIDIS
TIDIS

TiDIS
TID/S

15
TD

DT

SITiD
STD
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sMio
S

SmD

S0

Y
o
T
D
s

No. of
Models
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47

10

13
5
4
4
8
2
2
_ 10
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Socket  Head Head Qther Handle  No. of
Manufacturer and address ftem Tyne Width  Length  Features Type Modes
POLAR WERKE Heavy garden spade soiid 185 285 ST
W. GERMANY Srmall garden spade solid 155 18.0 ST
Toothed spade golid 165 250 T
Spade fork solid 180 230 T
Steel rake open 310 12 tine ] 1
SICFO Digging fork strap 270 TR STiD 3
FRANCE Digging fork sclid 270 E STio 3
Teenching spade solid 28.0 S 2
Square mouth spade sotid s 1
Rakes apen 16 tine S 14
SPEAR & JACKSON (TOOLS) Digging fork satid 20.0 320 Y 4
UK Medium fork solid 17.0 280 YT 2
Digging spade sotid 19.0 200 tread YT 12
lrish spade strap 165 330 tread T
Garfen rake t&t 12 tine S 5
TRAMONTINA SA Rake solid 35 85 12 tine - 4
BRAZIL Sguare spade solid 230 27.0 — 2
Round point spaca solid 216 270 —_ 2
Digger solid 8.7 220 - 2
TROJAN Digging fork t&f 210 31.0 s ]
AUSTRALIA Digger fork solid 165 285 E D 1
Steel bow rake open 14 tine S 8
Digging spade solid 190 305 b 6
Spademaster solld 190 30.0 tread D 5
TROPIC Square mouth spade solid S 2
CAMEROON Round mcuth spade solid s 3
Digger solid — 1
Rake open 12 tine - 1
WILHELM ABT Spade fork strap 200 280 C SIDIT 3
W. GERMANY Digging fork strap 210 30.0 S TiD 1
Turning rake cpen 70.0 20 tine s 5
Drawing rake open 120 25.0 28 ting S 4
WURTT GAGELFABRIK Garden fork strap c S 5
W. GERMANY Spade tork strap C STiD
Swaep rake open 32 tine S 9
L R -]
FORESTRY PLANTING EOES
i
Forestry Fianting Hoes

Whilst the table on the next page gives information about
general agricultural hoes, specialist hoes are now
available for certain purposes, such as the iwo forestry
planting hoes illustrated feft, On the left is a 1.5kg,
210 mm blade, 830 mm handie pianting hoe. On the right
is a 0.9 kg, 140 mm blade, 550 mm handte small planting

hoe. Both biade and handle are precision made using
ergonomic criteria. They are available from:

FISKARS

Mannerheimintie 14 A, PO Box 235

SF-00101 Helsinki 10

FINLAND




Hoes 1§

Hoes are probably the most widely used tillage
impiement in the world. The range of forms that have
been evolved in different regions (of which a limited
sample is illustrated above!, reflects both varying local
conditions such as soil and climate, and the specific
needs of a people engaged in the cultivation of a certain
Crop or Graps.

The hoes shown here are essentially primary tillage
implements and are designed mainly for soil digging
work. However, hoes are used for many other purposes,
particularly weeding, ridging, bund forming and so on.
They are the essential primary tool of hog farming
cultures in which they are used for most farming
operations. initially they may be used to clear land of
iarge weeds, in a scything action; to turn the soil over to
bury the smaller weeds; to knock down the clods of earth
to form a seedbed; or to mound up the soil into planting
hifls; to open the soil to plant (particularly} large
vegetative material e.g. cassava; to weed; to mound up or
ridge; to make #rrigation bunds and channels and to
divert irrigation water onto plots. The hoes in the
illustration above can be divided into three main

categories:

{a) Digging hoes which are used with a double-handed
chopping action, These include the ring socket blade
hoes (1-6), hoes with straight open or solid sockets (7,
8, 10, 11, 13) and hoes with a tang onto which the
shaft is fitted (9, 12).

(b) Mattocks and pickaxes (14, 15) which are useful for
heavy-duty work on hard or unbroken ground.

{c) Tined hoes {16, 17, 18) which have a similar function
to forks.

The table on the next page lists a selection of

manufacturers and indicates the range of hoes available

from each.

There are so many varied designs of hoe that the
classification used is necessarily approximate. Hogs
appropriate to local conditions are usually available in
local markets. Of the manufacturers which sent
information it would seem that, among others, the
foliowing have the fullest range of hoes for export:
Chillington, Edelmiro Vasquez, Ferfor, Herragro,
Schwibische Hittenwerke, Tramontina and Villhard.




s of hoes,

 Country

Brazil
Malawi
Australia
UK

UK
Cameroun
UK.

taly
Japan
Spain
India
Norway
Portugal
France
Argentina
UK

india
Colombia
Kenya

W. Germany
E! Salvador
UK
Pakistan

Korea
India
India
France
France

India

France
India
W. Germany

India
UK

W. Germany
USA

USA
France

France
Brazit
Australia
Cameraon
W. Germany
W. Gerrnany
W. Germany
Tanzania
Zimbabwe

® & 4o *® & 800 000 SGOed® & o »

L N J
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Table of the manufacturers ot hoes,

picks and mattocks.

O
.

Manufacturer Country
AGOTUPY IND. MET. Brazil . . . . b
AGRIMAL Malawi ®
BORAL CYCLONE Austratia . . * ®
BULLDOG TOOLS UK. . .
CALDWELLS UK. [y ] ® ]
CENEEMA Cameroun [ ] L]
CHILLINGTON TOOL CO. U.K. ° ® ® ) ]
C.EAF Haly . . ° ) ®
COSMO INCORPORATED Japan & . * * [ *
EDELMIRO VAZQUEZ Y HNO | Spain ° ® ) ® L L
EICHER GOODEARTH India . [ ]
ELKEM Norway ® e
FERFOR Portugal L] ] * . ® ® ® L] L]
FORGES DE LAVIEY France ® ° . ®
GHERARDI E HNOS Argentina ® [ ) )
GILPIN & CO. UK * [ )
GOVERNMENT IMPLEMENT

FACTORY india ®
HERRAGRC Colombia ® ] [ [ . ) )
IDEAL CASEMENTS Kenya ®
IDEALSPATEN W. Germany . .
IMACASA El Saivador e [ ] ® [ ] °
JOHN PERKS & SONS UK ® .
KHAWRI & CO. Pakistan ® ) ®
KOREA TRADE PROMOTION

CORPORATION Korea [ ] [}
KUMAON NURSERY india ) ® )
KUMAR INDUSTRIES india ™ [ . [ . .
LANG FERRY France L ®
LEON CLEMENT France * . ] . . )]
MAHARASHTRA AGRO IND.

DEV. CORP. India * .
MANUFACTURE FRANGCAISE

DE FOURCHES France ® . [
MODERN ENGINEERING CO. | india Y LY
POLAR WERKE W. Garmany ]
RAJAN UNIVERSAL

EXPORTS India ° [
SAMUEL PARKES & CO. UK .
SCHWABISCHE

HUTTENWERKE W. Germany ® ® . ] ] » [ )
SCOVIL HOE CO. USA ] ® * ®
SEYMOUR MAN. CO. USA ) * ®
SICFO France ° *
SYNDICAT DE L'OUTILLAGE

AGRICOLE ET HORTICOLE | France ° . ]
TRAMONTINA SA Brazil ® . ® ® . L Y
TROJAN Australia ® ® ) ] [
TROPIC Camercon ] ] [ ]
VILLHARD & CO. W. Germany [ o . ® * . * .
WILHELM ABT & CO. W. Germany ] Py ®
WURTT. GABELFABRIK W. Germany . ] ] ° ®
ZANA ZA KILIMO Tanzania o ° ®
ZMPLOW Zimbabwe ® e

SO90H 9%
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TRADITIONAL
VILLAGE PLC''GHS

These ploughs are designed for
furrowing but do not invert the soil, They
are light in weight and herefore gasy to
mangauvre and carry.

PLCUGH MEP-45

A plough fitted with a wooden beam,
handie and a steel share. It will cut a
fumow 75 to 125mm deep and 125 1o
170mm wide.

MODERN ENGINEERING COMPANY
1A Anna Street, Velandi Palayam
ﬁ%ﬁm 641 025, Tamit Nadu

BALWANT PLOUGH
It weighs 42kg and is made of wood and
iron, lgequiras a pair of pullocks and cuts

a furrow 20cms deep, 25cms wide.
NEW VIJAY INDUSTRIES LTD.
P.O. Willingdon College

Vishrambag, Sangli 416 415
Ilaharaahtrql.. mﬁ\

A similar plough is produced by Union
Fargings.

lélNIOINP‘I:iOEGINGS
‘ocal Point, Sharpur
Ludhiana, Punjab, INDIA

MACO SOIL-STIRRING PLOUGH

This plough (illustrated) weighs 14kg and
with one pair of bullocks can till up to
ong acre a day. The furrow produced is
11em desp and 17cm wide.

MOHINDER & CO. ALLIED INDUSTRIES
Kurali, Distt. Ropar, Punjab, INDIA

LC5-111 STEEL-ANIMAL PLOUGH
A slightly different design having a
curved steel beam, handle and hake.

LIM CHIENG SENG FACTORY
92.04 Sawanvithee Road
Nakom Sawan, THAILAND

SIMPLE BULLOCK-
DRAWN

MOULDBOARD
PLOUGHS

These ploughs have a straight beam
balted to_the handle and mouldboard
suppert. (The mouldboard is designed to
invert the soil 19 bury weeds.)

SUBHASH PLOUGH

A general-purpase, 150mm mouldboard
plough made entirely of steel and
waighing 1tkg. The ploughing depth can
be adjusted, and right- and teft-hand
moutdboard types are available. Up to
0.6 to 0.8 acres can be covered in a day.

COSSUL & CO. PYT_LTD.
123367 Industsiat Araa

Fazalgun], Kanpur, U.P.
INDIA™ i

SOIL INVERTING PLOUGH
The plough weighs 15kg and with a pair

of bullocks can plough up to one acre in
a day. it cuts a furrow 1tcm deep and
15cm wide.

MOHINDER & CO. ALLIED INDUSTRIES
[I;:JBTR, Distt. Ropar, Punjab

Similar mouldboard ploughs are also
available from Union Forgings and West
Benpal (illustrated loft).

UNION FORGINGS
Foca

WEST BENGAL AGRO-INDUSTRIES
CORPORATION LTD.

38 Heaay Subhas Road, 3rd Floor
&gizm 00 001

ANNAPURNA DISC PLOUGH

A bullock-drawn plough weighing 18kg. It
covers a width of 55cm and can plough
ong acre in 4 to § hours,

ANNAPURNA TRANSPLANTERS
62 Suryanagar

Bhubaneswar 751003, Origsa
INDIA

MOULDBOARD
PLOUGH WITHOUT
COULTER

Thesa ploughs have a straight beam with

AHS5S TYPE H-5 MOULDBOARD
PLOUGH WITHOUT COULTER

Made of wood and steel and designed to
be drawn by one horse, this plough
{ilustrated) waighs 162% and cuts a
turrow 13cm deep and 25¢m wide.

C.P. 131, 15,990 Matao SP
BRAZIL

MOULGBOARD PLOUGH

The draught assembly runs from the
centre of the bheam through an
zdjustable hake at the pose.
Attachments for weeding and ridging are
also avallable.

SCAD. BOURGUIGNON
26301 Bourg-de-Péage-Cédex
rg-de-Péag

FRANCE

CARE PLOUGH

The body of this plough |s made of cast-
iron and the U<lamp, standard and
share are all steel. It will cover 0.610 1.0
acres in a day. Two slzes are avallable
weighing 14.% and 10.5kg.

COSSUL & CO. PVT. LTD,

L

DONKEY-DRAWN PLOUGH

This plough welghs 13kg and is
equipped with an adjustable land wheal.
The mouldboard and ridger are inter-
changeable.

a hake at the frant. The plough body Is 123/367 Industrial Area ETS. TECHINE

attached to the beam by means of a MARCHESAN IMPLEMENTOS E Fazalgunj, K: , ULP. 82400 Valonce d’Agen (T & &

verticat bar. MAQUINAS AGRICOLAS TATY 5.4, mfﬁ?umm Anpus FRANCE gon (& G)
MOULDBOARD BALDAN IMPLEMENTOS AGRICOLAS
PLOUGHS WITH ?g';sgﬁ'ﬂ"t' 1500, CP. 11
COULTERS RAZIL

These ploughs have an A-shape handle
and a knifa coulter for cutting roots and
other chstacles.

AHSF TYPE H-5

Designed for one horse, this plough
@lustraled) has a wooden frame and a
steal mouldboard. It weighs 17kg and
has a penetration of 13cm and cutting
width 25cm.

MARCHESAN IMPLEMENTOS E
MAGUINAS AGRICOLAS TATU S.A,
C.P. 131, 15.990 Matdo SP

BRAZIL

TYPE HS

The walking mouldboard plough above is
also preduced by Baldan, The frama is
available without mouldboard or coulter,
Separais attachments can be supplied
for cultivating, furrowlng, ridging etc,

A2G MOULDBOARD PLOUGH

Three slzes are available weighing 24,27
and 34k?. with working depths of
between 15 and 18cm.

NARDI FRANCESCO & FIGLI
08017 Seiei Lama, Parugia
ITALY

HEAVY DUTY PLOUGHS WITH
GOULTER

This larger type of plough is designed to
be drawn by two animals.

The AH Fmt‘yg H6 is produced by
Marchesan al fdan. It has a working
dapth of 15cm and weighs 20kg. Two
larger models are also avallable. Nardi
?ruduca a sarlss of plou%ha rangin
rom 26kg 10 60kg in weight and witl
working depths of 15-38cm.
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CURVED BEAM
PLOUGHS

The pioughs described hete are
distinguishad by a curved beam to which
ﬂ’ﬁ{klﬁ;?!’l—bﬂdy and walking handles are

They are nat equipped with a
land wheet.

THE HSIAOKAN STEEL PLOUGH
Suited 1o light sails, both water-logged
and dry, this adjustable plough consists
of & beam, trapezoidal plow and
plou tail. It is ahle to work to a depth
gives furrow widths of up

Ia 180mm its wes ht is 16.5kg, requiring
a tractive torce of 70-t10kg.

Manutactured by Hsiackan Steet Plow
this model is available through:

CHINA NATIONAL AGRICULTURAL

MACHINERY IMPORT AND EXPORT

CORPORATION

zsmsﬂnh Yeutan Sireet, Beijiog
samnlar loughs are available

from the veer e T s

‘PIOAUN' PLOUGHS

Adjustable horse-drawn ploughs
designed for rhediuom 1o deep titage on
compact ar semi-compact sails.

Furrow width
26cm 28cm

21em 25¢m
Q.7ha 0.8ha

2
Plough depth1
Output!1Ch
Weight

24kg

31kg
Manufactured Agrumet%ma these
ploughs are availabte through:

Eoriga Tade Entorprise.
ors

PO. ‘gl 990, Wi::g:l
POLAND

CURVED BEAM
PLOUGHS WITH LAND
WHEEL

Equipped with an adjustable land wheel,
these single futrow Rhau ghs have a
curved beam and draught coupling at the
nose. An important feature of the
p|ou?hs is their fabrication from botted-
logsther components. This simpllifies
asﬁternbly and reptacement of worn
parts.

'IKUNZI' SILYER MEDAL PLOUGH

Developed to meet southern African
conditlons, the 'lkunzi’ plough
(illustrated) is a heavy-duty implemant
canstructed by boltedtogether iron and

cm&mm
THARARD oroun
COSSUL & CO. W‘I’ LTD.
me Ktnpur P
INDIA .
AGRICOLA

34 rue Band Amar
Casablanca

MOROCCO

s.c.w BOURGUIGNON
a.P

!m-dn-l'upcmx

SP 01 PLOUGH
ht- welqh: impiement (15kg) qivln? a

dsplh of 18cm. Land wheel 1] ﬂphcmalng
BAYERISCHE PFLUGFABRIK GmbH
Postiach 80

mKMMSMM 25
Landsherg a. Lach
o GERMANY

T.R. PLOUGHS

K.K. Lien of Norway produces 2 ranges
of animaldrawn mouldboard ploughs
ﬁistingusshad by a long mouldboard and
dglnu coulter, and by the absenceofa
iand whesl. The mauldboard and coulter
are of soft-centrad steel, whife the beam
and handfes are made from steet of &
harder temper.
The Iigm-waighl P-type walknég
ploughs are gvailable in 4 sizes. Th
and 48kg models are drawn by one

animal while the 56 and 84kg models
require the draught of 2 anlials,
he more robust TR ploughs
(lilusifaled} arg _suited to heavier
condltions. The TR26 and TR28 (72 and
78'(39] ara drawn by 2 animels, white the
(Bdkg) raquires the draught of 3

K.K. LIEN FABRIKK AfS

Tromeéy, Arendal
4812 I&vthamn
NORWA

steel componenis which facilitates
assembly and mainterance.

BULAWAYO STEEL PRODUCTS
8 ironbridge Rond Donnington
P.0. Box Bulawayo
ZIMBABW

C.0. PLOUGH

This moutdboard plough has besn

develaped and manufactured In Fiji. Itis

aequipped with a fully adjustable land
wheel and bracing rods belween the

curvad beam and handtes.

ELISHA ENGINEERING
E?J:«Inblka Street, P.O. Box 42, Ba

RAM NARAYAN ENGINEERING
Kouls Road, Resldence: 74546
£.0. Box 271, BA

glmllar ploughs are also manufactured

2.5, 708, Doual
0 uala
GAMEROON

'{#URUS SPRAYING SYSTEMS (PVT)
20 Hamow

Harara, P.O Box A\" 18 Amby
ZIMBABWE

" JOHN HOLT Ii_m';mm.mL

ENGINEERS
Nm Industrial Estate

% 362, Zaris, Kaduna State
NIGER

ALVAN BLANCH DEV. CQ. LTD,
Chalwortl, Malmesbury
SN16 886G, W’Ilts.

gg.ﬁ;?. BOURGUIGNON
26301 Bourg-de-Péage-Céde

rg-de-Pdap X
FRANCE

WOODEN BEAM PLOUGH

These ploughs consist of a straight
wooden beamn to which are attached an
aﬁ;us;b%and w:-:eel plought btggy and
hand ught linkage is al nose
!he beam.

The maodel dwoduced by Aodem

Engmeeﬂ {MBP-45) wei S0kg and
has a working width of 123-200mm.

A similar implement weighing 45kq is

manufactured by Zana Za Kilimo
{itlustrated),

HODEHN ENGINEERING COMPANY
A Anng Street, Velandt Palayam
025, Tamli Nadu
INDIA

;;Aoua ao’:f‘ﬁ'&'” LT0.
O oGa Mb.!'l
TANZANIA

T
e
]

IMPROVED PLOUGH

The Lugari Extension Programme has
used a standard mapufactured
‘impiement as a basis for the
inroduction of a number of design
changes. The major alterations have
been mads 1o the plough bogg where
the share has been strengthened and the
landside extended to overcome stability

proplems, The beam has also been

.. .Improved by welding 2 strips of flat iron
to the sides of the |-section, and by

introducing a !o?gle -bar  adjustment
mechanism to the fand whael,

LUGAR! E)tTENS!ON PROGRAM
Im mants Froject

P.O. Box 125

KENYA
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GENERAL PURPOSE
PLOUGHS

Tha single-fumow, antmakdrawn ploughs
described here have the following
eristics in common:

curved
adjustable land wheel;
draw-bar assembly linkages located
enthebeammardstmnandtesand at
the beam nose;
kngricathelical moyldboard.
plough illustrated above left is
manulactured extensivaly throughout
eastern and southern Africa. All
components are bolted and can be easily
ingved with a spa.nnarahould the need
for mainlenance and part repiacemant
arise. Working depths of up to 250mm
and working widths of vp to X0mm are
ggsssbba.dape ng on the size of the

sem oo
EHALAWI

guuwavo STEEL PRODUCTS
P.0. Box 1603, Rulsws
ZMBABWE v

BAIN II-IANUFACTUHING COMPANY

1130. Harare
ZIMBABWE

IDEAL CASEMENTS EA)LTR.
Box 45319, Nai
KENYA

MAMUK INDUSTRIES
P.0. Bax 83, Rulru
KENYA

Zunplow offer an aptionat light-weight
npper tine attachment for hatd soil
cenditions,

OMELOW LTD
HIS

A very similar plough, ditlering only in
tha handle design (which includes fewer
bracing rods), is manufactured In West
Africa. Working depths of betwesn 75

and 2000mm, and a gross weight ot
around 38kg are usual.

SISMAR
B.P. 3214, 20 rue Or Theze, Dekar
SENEGAL

87 1588, Lomé
TOGO
N
BURKINA F

dougou

Indian-manufactured ploughs qf this

kind are, again, very similar to those

already 'described. Performance and

weight are not significantly different,

althmagh the handles are more haavily

g;ace that thosa produced in West
rica.

NEW \I’IJAY INDUSTRIES LTD.
P.Q. Willingdon Cal
\{‘I:nmhag, Sangli 416 415,

EICHER GOCDEARTH LTD.
D.lrfl

13 Nehru P, New Delhl 110019
INDIA

COSSUL & CO. PVT. LTD.
1287387 Industiial Area
&lﬁlﬂﬂn}, Kanpur, U.P.

Marchesan manufacture a heavy-duty
and light welgnt implemant (dlustrated
abova right).

MARCHESAN IMPLEMENTOS E
MAGUINAS AGRICOLAS TATU S.A,
c C.P. 131 15990 Matdo SP

Bayerische Pflugfabrik produce 3
models of this kind of plough, (SP12M
SP14M, SP18M}, with working depths of
150 and 240mm,

BAYERISCHE PFLUGFABRIK GmbH
Postiach 80

VonKul\lmlmSlraBe 25

ndg
Ww. GERMMqu:'m

Other manufacturers of thls kind of
mouldboard plough include:

NAHI:II FRANCESCO & FGLY
06017 Seict Lama, Perugla

MARPEX
1 rue Thurot, 44000 Nantes
FRANCE

EB.R

A
28 rus du Maine, B.P. 115
49000 ts Cedex

FRANCE

SAHALL LTD,

Soll and Waler Reso
13 Leachileld tndulvlrlll Enl.
G:(uung, Preston PR3

ROLLING-COULTER
PLOUGH

The ciass of plough described
diftem from those listed above only by
the addition of a knife — or in some
cases, a rollingcoulter. Tha coulter,
which is mounted directly in front gf the
piough share, sarves to Mmake the mmal
cut in the soil, thereby creating a
smoother passage for the main piough

an optional rollin
type cou!lermraled).np &

%(.x, LIEN, FAaalx‘l#zls
NORWAY o 4812 Kongahamn
BAYERISCHE FABRIX G

2 PFLUG - mbH
lon-Kilhimann Stralle 26

8310 Landsberg a. Lech
W. GERMANY .

Nardi also produce a heavy-duty plough
of this fype.

3607 Sekc Lama, Porvgin

fTALY '

m "n'-'f, d'Agan (T&G]
A

FRANCE d

SMECMA

B.P. 1707, Bamako

MALI

S.%A.D. BOURGUIGNON

26301 Bourg-de-Péage-Chden

Droms

FRANCE

REVERSIBLE MOULDBOARD
PLOUGHS

Otherwise called a revoiving plough, the
reversnble plough corisiats of a double
plough body (see illustration), one side of
which tums the soil to the left, the other
to the right. This reduceas operation fime
nd Ieaves a [avel fiaid.
he U-070 revolving plough
sillusirated is designed for use on small
iglds it hilly areas, and qlves a working
depth and widih of up 10 80 and 240mm
raspectively. Weight is 36k
Manufactured by Mata!owa
Spéldzielnia Pracy and available
through;

:Gmmmmm
P.0 gx 990, Warsaw
POLAND

A sllghﬂy Iarger range of revergible
ploug uced by 2 Brazlian
manufacluters. Thesa implements are
equipped with an adjustable qmeue
wheel and are avaliable in 3 slzes 2
madals with a wooden beam weigh 22
and 38kg with working depths of 130 and

150mm respectively, while the all-steel
plough wei hs 42kg and works to a
depth of 1

gil_.DAN IMPLEMENTOS AGRICOLAS

Av. Baldan 1500, C.P.11
15.980 Matdo 5.0,
MARCHESAN IMPLEMENTOS E

MAOI.IINAS AGR cous TATU S.A.
15990 Matao Si

Reversible ploughs of a similar type are
manufactured by:

S.C.A.D BOURGUIGNON

28301 Bourn-de-Piaue-Cédu

Drome
FRANGE
ulnasia Agricols
ado Mruo 151123, Bogol&
COLOMBIA

(The plough by ICA Informa is attached
to a foolbar}




LARGE-BODIED

MOULDBOARD PLGUGHS
MODEL 75 WALKING PLGUCH by
Hochstetler (illusttated) is a beavy-duty

implernent consisting of a high-carben
steal beam, wooden handles,

framed, all-steel model with a tang
maouldboard for use on haavy or medium
seil conditions.

D.A. HOCHSTETLER & SONS
mﬂu 162, Topeka IN 48571

wheet and a large 300 or 350mm p RUMBSTAD BV,
. The plo i available as 3243 7G Stad Aan’t-Haringutiat
aither left: or o X
Rumpstag manufacture 2 lighter- HOLLAND
REVERSIBLE PLOUGH WITH
RIBEED MOULDBOARD

The ribbed mouldboard's simpler share
design allows the tace to be tumed faft
or right by means of a shitt-laver.

The M‘fadel ILTH Alternate Single-
Share Plough manufactured in China
has a weight of 47kg and working depths
of 180-2¥mm. It is not designed for
animal draught and s supplied for use
with a wa!km% tractar. This plough is
manutactured by Cheggu Farm Maching
Warks and is available through;

CHINA NATIONAL AGRICULTURAL
MACHINERY IMPORT AND EXPORT
CORPORATION

28 South Yeutan Street, Beljing, CHINA

The plough produced by Cecoco
(iltustrated) is availabte in 3 sizes (18, 20,
30kg), and has a capacity of 23 ha/day.

CECOCO
P.Q. Box 8, Ibarak Ci
Csaky Praf. 567, JAFA

TWO-WHEELED
PLOUGHS

Equipoed with 3 mnd St o

GUip with a lai ever lor th
controf and twin 250mm mouldb-:?::%s,
thiz plough (llustrated) requires the
draught power of 8 oxen.

ﬁm&.‘l’n
Box 1
063, Bulswayo

Designed s b crpies by  tearm of 3

i o awnbyateamof3ord
horses, the Model 80 i a large, single-
furrow plough with the uttusual addition
af a rofling i Ted
draught weight. It is also equipped with a
frant furrow caster wheel which
automaticaily cantrols the cutting widith
£300-500nm} and depth.

D.A. HOCHSTETLER & SONS
mmm.rwmm;

SINGLE-FURROW
TURNWREST
PLOUGHS

Tumnwrest refers to the design of the
plough body which, in this case,
resembles an incilned amowhead (the
sharg) and efongated board {the breast).
Tumwrest ploughs are by definition
reversibla, being able to tum the seil
either to the left or right. Ther arg ideally
suited for primary cultivation in hilly
regions or in areas with heavy soil
condillons.

Tumwrest ploughs are extansively used
in India where a number of
manufacturers produce a range of
ploughs of varying size and
specifications.

VIJAY PLOUGHS
G Implemants ranging frarn 1he smallget,

which welghs 46kg (illuatrated), to the
largest which has a wolghl of 3dkg.

Raspaciive workin epthes are
100-#30mm and m-zs&nm.

NEW VIJAY INDUSTAIES LTD.

P.Q, Wil .?n

Vishrambag, Sangll 416 415
Maharsshirs

iNDIA

Similar ploughs are manufactured by:

COSSUL & CO. PVT. LTD.
1F23.‘3'=7 :'I;ldgliﬂll A{log

azalgunj, Kanpur, U.P.
INDIA e

DANDEKAR BROTHERS
Engineers & Founders)

ngll ~ Shivali Nagar, 416415
Maharashira
INDIA

MAHARASHTRA AGRO INDUSTRIAL
DEVELOPMENT CORPORATION LTD.
Rajan House, 3rd Floor

Near Century Bazar, Prabhadevi
Bombay 400 025

European manufacturers include Nardi
of Italy, who produce a tumwrest plough
without a gauge wheel (lower
Hlusias'ond witleh, degending upon the
size of plalgh kody uead, can achleve a
w7king depth of Up ta 350mm,

NARDI FRANCESCO & FlaLl

08017 Salcl Lama, Perugis

ITALY

A ranger of § simple woodsan lurnwrest
ploughs are produced by:

COMPANHIA INDUSTRIAL DE
FUNDICAD

17 rue de Sao Joao 27, 4000 Porto
PORTUGAL

TWO-WHEELED PLOUGHS

Qiher manufacturers of large 2-wheelad
ploughs inciude Nardi of ltalg. Arangeof
moul rd (working depth of up to
550mm) and turnwrest (working depth of
up to 500mm} ploughs is available.

NARDI FRANCESCO & FiGLI

TWIN-BODIED REVERSIBLE
PLOUGHS

The plough b{ Sismar {{llustrated) is
equipped with 2 eylindrical-halical
mouldboards with an Inlarchan?eabfe
ploughshare and landside. The welght of
the ploth is 50k and It has a working
depth of $80-200mm, Nardi produce a
range of very large reversible ploughs

{2-.wheeled) which employ & similar
rotating mechanism.

SISMAR
B.P. 3214, 20 rue Or Theze, Dakar
SENEGAL

NARDI FRANCESCO & FIGLI
#ﬂ;m iLama, Parugle
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TRIANGULAR
HARROWS

Thete harrows have a tnangular shaped
frame 1o which the lines are attached.
Weights can be added on top of the
trame for deeper panatration.

HARROW A new lightweighl hamow
mada out of box section steel has been
designed to cover a width of 2m. Saing
light, it can be used to cover over maize

ter planting. It has a depth hake so that

BULAWAYO STEEL PRODUCTS
3'0 Rax 1603, )

0. swayo
ZIMBABWE y

A similar harrow waighing 34kg is made
by Cossul. it is 185631 wni%e. ‘e

COSSUL & CO. PYT. LID.
23/367 Industrial Area

£
Eazalguni, Kangur, U.F.
NG il

WOODEN HARROW

i i i A small, 14-toothed harmow with a cuttin
DIAMOND HARROWS (me MANUFACTURING COMPANY it fertaing level atier being loaded with ?Em G i and mi;a‘ gepl"h;:d
Box 1 Marare m, weighi 8 ool
m mﬂr‘mm mn?‘irs LUGARI EXTENSION model is algo :\?ailablg.
i ] s :
medium  and heav sections 3;-;: Euuwm:m PROOUCTS m Project MARCHESAN 1M E"B{rmrsu E
resgactively. Oraw-bar hitches are -y h”?m"m“'.n KENYA c.mP wmgﬂg““%oiﬁp ATUSA
acailable for use with more than one TINBABWE AZIL
smetion, et T O (lgtate)
S 3 Ao
COSSUL & CO. PYT. LTD. T Stestworis Rosd weighing 30Kg- s fikad with 35 et STEEL HARROW
o eaorar s B S Bllivere finin, Sqsoe, I sechon"and Jabnn  Marchosan 50 groduce an, ahstes
W Kangus, U.P ZIMEARWE fang. Stedge attachments ara avallable. it has a maximum culting width of 1.4m,
SFIKED DIAMOND HARROW Each ZAMPLOW LTD. 8 warking depin of 12cm and weighs
DIAMOND HARROW This madel saction has 2025 forged tines, and two f'.,ﬁ Sin‘ mm'um. “eHg.
Uatrated, s autiiable with 1,2, 3¢ 4 of more sections may be linked together. S 0c0, Bulawaya MARCHESAN IMPLEMENTOS £
bemnegs fonsouncemies  BMlAmGnmG, o AGRIMAL MALAWY LT0. Crn oMo se
mmz m ranci Wi drawbar Fut ML o BALOAT PLEMENTOS AGRICOLAS
RAM NARAYAN ENGINEERING BALDAN IM
AMALAWY LYD. Kouia Raed, P.O. Box 711, Ba V) L1, | ACTURING COMPANY e Baldan 1500, CP. 1
P.0. Sox 14X Bisntyre Box 1130, turare 16600 Matdo 57
B0 Bon m.'t'amuﬁ: a2
im
ISRAEL
PEG TOOTH HARROW
The 30-teoth harrow weaighs 51kg and
can cover up 10 2ha per day, 18 ang
Z5toothed modsls are 10 availabie. A
lever is provided for adjusting the angle
of the teeth.
¢OSSUL & CO. PVT. LTD.
}mmmi. Klm (X
Fassig , U,
moemg.e:ln ﬂn:ﬂnow ‘ . SPlll‘(Eg-v'I;OOTH BAR working depth of 16cm.
Ul g lof uBe In & gang oOf
BROAD-TOOTH Anaiow sespes I e naqenel || HA Cehen ao00EAATH LD
HARROWS i in clameles arangad n e rous. T bar nartow 1 used for breaking up Daspak -
the soil crust and we: . It consiata
SPOON-TOOTH HARROW iransportation. g 13 Nehru P1, New Dol 110019

The 8pOON WOt hamew iHustrated has
zamg;um. Itis 1im wk#!w 1.36m
long weighs 50kg. worki

depth is adjustabie. s

SMECMA
BR. 1707, Bamako
MEALY

a woeden boam, sieel frame and ning
replaceable ihreaded tleelh. A stesl
towing bar with chain linkage can be
rovided. The overall working width is
.im, The hamow weighs 80kg and has a

UNION FORGINGS
5:&!" Point, Shemu, Ludhiana, Punjab

SINGLE-SECTION
WALKING HARROWS

15TINE HAND HARROW

Consisting of a bolted-together
;arr (il ?’rgeé}ubulu ippedle’itl:h‘lig

ow (Hius i equ Wi

rigid tines ar, lnt:%rowa,llcanbe
applied to el secondary tlllage
operations or weed control work
hetween planted rows, and requires the
draught power of a single bullock.

ELISHA ENGINEEAING
?urunmm.m‘za-

RAM NARAYAN ENGINEERING
H;"qula Road, P.O. Box 271, Bs

M-TINE WALKING TRIANGULAR
HARROW
tE:unllally simifar to a conventional

anguiar hamow, this implement is
distinguished by the addition of a

fubular sleel hand'e framework. The
main frame is fabricated from L-section
angle iron, welded (o iorm an isoscales
triangle, the short side (75cm} being at
tha rear. The two equal sides are 1m in
length. The spiked tines are circular in
section with a 1cm diameter, and are arc-
weided 1o the Irame al 10cm intarvals.

Q.lA
Ricardo Maits Pirez 0324
gatll&l 8122, Comreo 22, Santiago

SQUARE HARROW

The frame of the square hamow is two
T-sections. It has 21 threaded teeth and a
levelling board,

AUMPSTAD Bxi - ot
3243 2G Stad Asn't-Haringvl
Postbus 1

HOLLAND




S50 callgd because of the zigrag
farrration of the framework, these
ate pquipped with fixad verticat
titers arct are ﬂ%mﬁ!ac:uredn:n I%h wide
aAge qf weights and sizes. The lightest
YD, which may have atrack of yp to Sm,
4 used lar coverng owver broadcast
$2eds, and has relatively shart tines. The
kéquer  amimal-draen n?zag harrows
have anafrower track and larger tines for
better panetration in hard soib
eQnitiang, )

Zigrag, hasows are usyally u3ed in
‘gangs: whiere the: desired track width is
M up with 0ne of more harrow Units.
For amimatdawn implomants, tha
maximum: number of gangs 19 rormally
4, dugending on the weght of the harrow
and the draught power available,

Egr tr QM DUFROSes, Zigrag
harrows, are fitted with: metal skids on
e yooes e oF the: Framework,

Tra folfowing manufacturers froduce 2.,
¥ or dgang, 15tocth Narrows (4 roas of
4leah) They are avalabie in three SiZes
- Iig%h adiy mgnd wzéu;y :ﬁ:ﬂth x :
WEGRTS: ranging from. 26 te dikg,

ad 200:225mm in length with a 30 x
12rmpm: Sacton.

PO Bon it mﬁgnr&m
MALAWL

BAIN MANUFACTURING COMPANY
LTD

CUSSUL & CO. PVT. LTD.
}lml. Klnn:frntrl.;
INDIA T

Similar 1., 2. or 9. 15-tooth harrows
(5 rows. of 3 1eeth} are praduced by the
following manufacturers, Single-pan:

width is about 0.8m with a weight o
284g. The equipment manutaclured by
Marpex i5 illustrated.

SISMAR
apr M&N-M Dr Thaze, Dakar
SENEG,

AGRICOLA
34 cue Benl Amar, Casablanca
MGQROCCO

1150 Vsonde ¢ agen 181
FRANCE Agen

S5.C.AD. BOURGUIGNON,
8.P. 17, 26301 Baurg-de-Péage- X

‘AFTER-SOW HARROW

A range of light-weight animaldrawn
ogzag hammows is produced by Polish
manutacturers, among which: the
U-253/3 harrow consists of three 20-ting
gangs and weighs 83kg, track width is
.76m (illustrated); the U-255 harrow
consists of four 20tine gangs and
waighs 73kg, track width is 3.68m.

anufaciured by Agromet-Unla, and
obtained through:

AGROMET MOTOIMPORT
rprise

Fﬂdg Trade
P.O. Box 990, Warsaw
POLAND

Orome
FRANCE
MARPEX

1 7us Thurot, 44000 Nantes
FRANCE

RAU MASCHINENFABRIK GmbH
Johennas-Ray-StraBo

7315 Wellhaim an der Teck

W. GERMANY

The ‘Long Marraw™ (not illustrated) is
Pmduced by Swan Foundry. Each gang
s longer than conventionaf and consists
01 8 rows of 4 tines, and for 3 such gangs
the equivalent draught power of 3 horses
is required. Also manufactured is the
‘Super Long Harrow™.

SWAN FOUNDRY
haun-glcy. Ctaverdot), Warwickshire

—

STEEL HARROW

The Ksushi Udyop sieel harrow s
primarlly used for preparing soti prior to
scwing, although it may also be used for
harvesting rao! <rops and Imter-
cultivation operations.

MAHARASHTRA AGRO IND. DEV.
CORPORATION LTD.

Rajan Houss, rd F
Near Gorllul! Bazaer,
Pral 3 bay 400 025

DISC HARARQWS

The disc harrow is prabably the most
efficient type of hartow for breaking up
the soit. It may be used boih for
secondary tilage and for cutting up the
surface of grassland to promote
aeration. )

The Mafrow comprises. two. gangs of
discs attached 1o a framework which
usyall himies the angft and dfévot:;s
seae, The gangs are hinged and, by
méans. of 3 ratchat Iever, the angle they
form. with the tine of Crayght can. be
varied. Thig angle datermings the depth
of gaﬁwsﬂen. of the discs. Because
BotE: g arg nat 8t gimitar angloey the
dirgetion. of e marrow ig maintained;
fhere 13 no Sidaways pult.

FOISC GANG HARROWS
Marufacturers of 3disc gang harows
inelude:

STANDARD AGRICULTURAL

<0,
824 & 825 Inclustrial Avea B
Lodhisns A-141 003, Punjsb

ALLIEL TRADING COMPANY (INO1A)
Baitway Rosd, Ampala City, Harysns

INTEANATIONAL MFG. CO. (REGD.}
Ludbian, Pura >
INDIA

MOSIMDER & CO. ALLIED INDUSTRIES
mmm.m

UNION FORGINGS
Focai Point, Sharpyr
INDEA

Zan s
TANZANSA

LC.A. INFORMA aiso produce a 3-disc

fharrow of 2 units, giving a total of

2 di The 2 units, which are

essantially similar, are joined back 1o
front by 3 flexibie coupling.

LCA.
Programa de Maguinaris Agricols

Apartado Abreo 151123, Bogoté
COLOMBIA =

4DISC GANG HARROWS
Manufacturers of 4-disc gang harows
include:

COSSUL & CO. #vT. L.
A » Facaigunt
e

SATHIYAWADI STORES AND MOTOR
P,
SRILANKA

HESAN IMPLEMENTOS

E
oA o
BAAZIE

LC.A.

Frograma de Maquinaris Agricela
ipartsds Adreo 151123, Bogoth
~.'5LOIIBIA

50ISC GANG HARROWS

Manufacturers of Sdisc gang harrows
include:

ET'-S.'I’s(:II.'ﬂNedl e
i igenn ergm T8

gil.ﬂll'l IMPLEMENTOS AGRICOLAS

Av. Baldan 1500, C.P11
15.980 Matio SP
BRAZIL

CHAIN HARROW

The chaln hamow comprises up 1o 5rows
of interlinking ‘tridents’ (3 upiked teath
mounted on a steel ring). Two working
widihs of 1.5 and 1.75m are avallable
with weights ranglng from 32 to 77kg.

e mancescp
ma,
ITALY

FLEXIBLE HARROW

Each row of 3 tines is able 1o move
independenily. The harrow has a working
widih of 0.6m, a length of 1.3m and
waeighs 21kg.

DOV YODLA & SONS
P.Q. Box 248, Givatayim 53102
1SRAEL




ROTARY HARROWS

Simitar i ptinciple to the disc harrow,
e rolafy Dafrow Comprises a frame into
which one of more rows of gither spiked
(atarrad) tgeth or chopping blades are
madnted The movemaent of the hl;mw

is avpliabie in 4 sizes. Working widtha.
and weights are A STomi123Kp.
t30Cmr. ang t40cmit

Alsg av from K Lier is a
Fotasy cultivador with 2 adjustable tooth-
axids, It has a working wigth of 120cm
and weighs kg,

KK LIEN FABRIKK AS

i

NORWA'

Qther rotary harrows inciude an
impigment similaz in design ta the model
illustrated. which has two 6mm plate
spike-‘oath wheels.

Loy ‘nt':'nuu Dak

us , Diakar

SENEGAL

A third rotary hamow, the Mog.420
Crumbier, i3 equipped with 2 rows ot
steel wires weided into apike wheels.
Thia weighs §7kg and has a working
width ot 128mm.

PO, Bon 248, Datigim 83102
ISAAEL

SPRING-TOOTH HARROWS

Spring-tooth harrows can be used for
secondary tillage {in the same way as
conventignal Ramows), or for other
cultivation purposes, An impottant
advantage of uprrr?g-loom instrymants is
thelr resistance to damage by obatacies
in the ground such as large slones.

anobalacie is hit, the sprung tooth
mll °§“‘.’ rs:hcr ;‘?aﬂ lnl«{!t the impact of

¢ whole draught capacity.

These harrows are constructed frem
angle steel with the teeth fastenad 10 a
tutular steel bar. The temparad ates!
tealh have reversible pcinis, and are
adjusted with a shi lever.

The harrow by Cossul (Hustrated) Is
able to work to a deplh of 150mm and
weighs 40kg (5 tulhz'm' STK? {7 teath).

A simllar, 8-1o0th, harrow is made in 3
sizas by KK, Lian. Working widths ang
walghts are 80emyS9kg, BOcmMB7kg, and
110cmiB4kg.

COSSUL & CO. PVT. LTD.
;zamr lﬂatrlnl At'.l'a

‘azaigun), Kangur, U.P.
INDIA

'.I'(.K. LIEN FAIR|IKK NS

SPRING-TINED
CULTIVATORS
Simitar in: function 1o the spring-tooth

Rarrows, these cuitivators are designed
o bie drawn by: 3 pair of horses of oxan.

HORSE-DRAWN CULTIVATOR

This cultivator is manufactured with 9 or
11 tines with respective woddng widths
ang  waights of 80cm/1401 and
120emi . Depth of cultivalion is
regulated Dy a shift lever which is
couvpled ;o ai Juwhu!s‘. Thbi: |Ilom'v's 'tl'w
support frame always to allel to
the ground. par

?KLHFMKKNS

4812 Ko
NOAWA

$C12 CULTWATOR

Sulaior i pring s aapiane
nes or

2-or Mhorse draug'l:g: acap

CARTHORSE CO. LYD.

PUDDLERS

Puddlers are used for the P«epmtion af
rice paddies prior to plant "f’

The principle of puddiing Is Important
in nc'egrowlz? because ii both preservea
the soll's infegrity and reduces fleld
watar fosses. Before {ransplanting
M seaciings from the nursery, the

ield inte which they are 1o be moved is
Wnalad v[.vltlh water. ;l’he b;oil Esd;rllﬂﬂ
nto suspension by a puddiing
?r?suumem. and laft to seftla, The heavier
s0ii particies will seitle finst, followed
more sw l.z the finer siits and cli
which * off the top layer of soil,
result is that the overall permeability of
the field will be reduced, aithough it
hkasanurenﬁberofyws!oes! lish

good water efficiency.
Rotary puddlers (lllustrated) are
manufactured by:
COSSUL & CO. PVT. LTD.

;W mmirnw

DR Kangur, UF.

ANDHRA PRADESH AGRI UNIVERSITY
i agar, Hydersbad 500 030

MODERN ENGINEERING COMPANY
1A Anna Strost, Veland Palayam
Colmbators 647 025, Tamil Nady

S,
INDONESIA

Wooden puddiers with fixed dishas are
manufasty g

BINA PRODUKS! TANAMAN PANGAN,
Pasar Jakarta

METAL INDUSTRIES DEV. CENTER
e
INDONESIA




HAND RIDGERS
anuat

Hand fidgdrs ae empioyed in
tamd torming and 1nmcultmtlon
st Wl tda R it

2y Can soitte
FoFm riciges.

HANG RIDGER

MANUFACTURE FRANCALISE DE
3 rue de Lyon, Terrsnoire, B, 4
mthni%m

HEAFER,

The ¢ ' ig available in 2 sizes. The
No.3HS s 20cm wide, while the JHE
modek as 8 width of 26om,

S
W. GERMANY

Thl m”uc dgang i
s i 8 i eanl u
"9 D

puited through the gt at uauung paoe

WOLF TOOLS LTD.
wm_mm HAR SNE

EARTHING PLOUGH

This 4 3 handdrawn (ool with a
saamieas, alael Dlade for planting and
wmm? ovef potatoes, tracing Irrigation

Wh Hitgd I:h iémgmd ]
en wi a i u
hangie, this. pl ¥ H
1o for planlmgbeanc ﬂamuﬂng
polatoes, aperaled by two

NORBERGS AB SPAD-

wnmum

SIMPLE RIDGING
PLOUGHS

Whilst basically similaz in function te the
hand_ m:lgerai the ridging nlnughs

w are sil animal dr.

and have adjustable linkages.

RIOGING PLOUGH

The moulkiboard can be fitted with a

removable tait piece which increases the

working wldth lrom mcm ta 78¢m, The

daplh of cul Is 20em and the overall

waight is MG llllu:tra'led)

EICHER GOOQDEARTH LTD.

i

13 PL. New Delhl 110019

DA

RIDGER PLOUGH

A simitar plough is produced by Union
L Forgings:

‘l-!cui Point, Sherpur

Luchlans, Punjab

INDIA

RIDGING PLOUGHS
(without land whee})

ASTI‘ SUPER TATU RIDGER PLOUGH
P ugh (iltugtrated) Is desa nad tor
opening furmows tor planti ing

manure. stubble and chemml lenl lizer.

All parts are steel except the handies

and beam. Total walght 31kg.

NMARCHESAN IMPLEMENTOS E
INAS AGRICOLAS TATU SA.
C.P. 131, 15.900 Matio SP
BRAZIL

e ons ou o ot
riangular- ridger {or makin,
iafnngr furrow. It mlyggo adjusted 13
ditigrent widths and is able to cover up
1o 110 2 hectared/day. tts weight is 40kg.

COSSUL & CO. &TD.
1257 lndluh‘ldoo m!lu
54'51'.\"""" Kanpur, U.P.

RIDGING PLOUGHS
Chok Chareon produce a varlety of all-
metal ridging ploughs with “curved

beams in a range of different sizas.
CHOSK CHAROEN

RIDGER

This is an all-metal ridger with a bent
beam and draw bar assembly with
linkaga towards 1he back of the beam.

VIJAY AIDGER No.2
This small slze Hidne;lCulllvniar ]
useful for au?a:-cane farming. The wings
can be adjusted according to the size or
lurrow raquired, which can be up

m deep and 62cm wide. 1t welghs
53kg and requires two buliocks.
NEW VUIAY INDUSTAIES LTD,
P.0. Willingon
Vichrambag, Sangil 418 415

B
INDIA

ICAINFORMA RIDGER

This ridger is an attachment to be used
On a separate square sacticn trame with
land wheel,

da Maquiniris Agricola

W 151123, Bogots

RIDGING PLOUGHS

The rldgln? plougha featured below are
ideaily Suiled lor crops which grow on
3, Such _as potatoes, groundnuls
colton. The ridger consists of a
shula. two wings and a breastplate,
which are attached to a bant beam Al
tha front of the beam is & draugh
nl and an adjustable land wheel,
Tho ou hhu two handles and weighs

Illd of Hofland uce an all-
mﬁlﬁdglm piaugh. prod

L R
Postbus 1

HOLLAND

A similar *high wing’ ridger is produced
in Malawi and Zimbabwe (lllustraled
lefl). It has exira bracing in the handle
and a cross clovis. The wings are
adjustable for rovs widihs of 400.

fom g o
MALAWI
glill.lwll\'o STEEL PRODUCTS
P.O. Box Bul
mm“m
ZJMPLOW LTD.
HIS Staslworks Acad
Bulawayo

BAIN rTADNUF‘cT URING COMPANY

1180, Harare

BABWE

A design with wooden handles and beam
i pro'guoed

is in Burkina Faso and Togo.
The: ri body can be
other cuitivating attachments fitted

T
(Arcoma) and 10 secondary workshops
glcomms) spread lhroumoul nger
wwksgop at
raceive supplies of the
plrta from idijan and Lomé and
machine the raw matarials.
The secondary wmshops bend,
der, weki and paint the various

nenis before assembling and
dist ribuling the finished ltems.

T usgadougon
BURKINA F.

UPROMA

gbp. 1088, Loméd

KAPAS (EMCOT) RIDGER
Thie ridger can be used for cullivating
cotton, oo and other cro'ul pllnlod in
rows, The beam, and
handies are made of sleel, lnd tait
?Ieeua are Rrovldod for Increulno the
urrow widih, The flough welghs ddig
and covera up to 3 to 4 acres per day.

COSSUL & CO. PVT. LTD.
123387 Industrial Arsa

Flulgunj, Kanpuws, U.P.

HOLTAG "EMCOT' RIDGER
Widely used in the noﬂhem parts of
Nigeria, Ghana and Zalre.

JOHN HOLT AGRICULTURAL
ENGINEERS LTD.

New industrial Estate

P.O. Box 352, Zmils

Kaduns
NIGERIA

VIJAY RIDGER No.§

A medium-slzed ridger for auga:-cane
lggs can be adjusted to
L‘.‘;’T.';‘" it feguire "'.""“ﬂ.ﬁi’% and

X res two oc|
weighs al:outmsokg

s o
Mbag, Sangli 416 415
INDIA

EARTHING PLOUGH

For earthingup in row cuitivation, 1his
e g s

construction onl s

easy 1o work ang cr;% lm”;aillwru hand-

powerad of horse-drawn.

KK LIEN FABRIKK A5
4812 Ko n
NORWA'




LEVELLING BOARDS

Leveliing boards perform a tand-farmin
function by scraping soil from the figl
syrface. This may be done either in the
context ot a small, one-field operation, or
as part of a larger land-forming process.
The ilusiration shows an iron taveliing

Coimbatare 641 Tamit Nadu
INDIA s,

COSSUL & CO. PVT. LTD.
1232367 Industrial Araa
Fazalgunj, Kanpur, U.P,
INIDMA

board by Modern Engineering. gl.h!muulﬁn DEV. CO. LTD.
MODERN ENGINEERING COMPANY SN16 95G, Witts,
1A Anns Sireet, Velandl Palayam UK
THE SARA YANTRA
The Sara Yantra is a very simple form of
bund former used both prior to and after
i o esas arascor
t i X il tow, ¢ rgar of the
Wm BUND and water conservation purpeses implement. This action results in the soil
WOHINDER & CO. ALLIED INDUSTRIES Bulking to form a bund.
Bund formars consist ot a narizontal urari, Distt. Ropar, Punjab MAHARASHTRA AGRO. IND. DEV.
m‘“&?;‘é‘a&‘é‘f&”%%mmﬂﬁ MAHARASHTRA AGRO. IND. DEV. Folan Hose S Erso
attached. The moutdbodrds are CORPORATION L m'.'r"cemud Bazar, Prashadest,
positioned 3G that the sk g turned RAsjan House, 3rd Floor Bombay 400 025
The St izt 1 canmliog by achuatmg Bambay 0085 " DA
3 can' USEI
mmw | ractice that i ug MDA
sap e s
in Batr wet: a?% dry-land h&ning. to 'Q‘,’ ﬁ!mn mm'tsﬁm f&\:r:m
fotmeas, irrigation, axam h Anns -~
bunts are neckssay for the contaimmaent Coimbatare 641 025, Tamit Nadu
ot mm.n%mm wolumes of \'ﬁlleh This INDtA
g particyl ; necessary in hilly argas COSSUL
uhere CODS are grown of temaces. In VAveT incuatint Acwa
dry-jand areas, n, partic 4 Fazsiguny, Kanpur, LLP,
regions of steep tefrain), contour INDIA '
burging 18 an e4sential maasure for 500l
FOUR-WHEELED LEVELLER

The design for this animakdrawn soil
leveler was developed over lwenty years
age In Valdivia de Paine, Comuna de
Buin in the metrapolitan area, It uses, in
arl, second-hand componaenls taken
rom discarded machinery and locall
available wood. If Is adjustable both wit
rgspect to the height and {he angle of the
btade which is 185¢cm wide. A wall
ploughed hectare ©f land free of trep
[runks and large siones lakes about 10
10 12 days 1o Yeval properly, using this
equipment,
QlA
Ricardo Matte Pérez 0324
Casilla 6122, Comeo 22

CHILE

ROLLERS

DAM SCOOPS

The following manyfacturers produce
dam scoops:

COSSuL & CO. PVT, LTD.

;23!3!1 Industrial A:'.;
azalgun}, Kanpur, U.P.

INDIA g

DANDEKAR BROTHERS

g" 1] s:lhrull ] u; 416416

Mnri?mﬂuu gl ‘

INDIA

¥.K. LIEN FABRIKK A/S

“%unn

NORWA'

RUMPSTAD B.V.
I3 26 15!.(’ Aan't-Haringviiet

Postbus

HOLLAND

BAIN MANUFACTURING T OMPANY
PV LTD.

Bax 1180, Harare
ZMBABWE
BROCKHOUSE (C.A) LTD,
Box ST97, Scutherion, Harare
TIMBABWE

Alter ploughing, uneven ground can be
ievelied to some extant by the use of a
roller. Ralling is also practised as a
secondary tillage operation, 1o break
down clods and consofidate seedbeds.

HAND-PUSHED ROLLER

The illusiration shows thig rglier by Al-
Ko. it has a single cyclinder anc is
designed to be pushead by one person.

AL-KOQ BRITAIN LTD.
No.1 indusirial Esiate

Madomalsy Road, Conselt
County Dutham DH8 852

UK.

ANIMAL OR TRACTOR-DRAWN
ROLLER

Alargerolier consisiin? of two cylinders,
each with a diameter ol 0.6m, a draw-bar
and a seat.
It is avaifable in two widths. The
smaller size is 1.6m wide and weighs
and the farger model is 2m wide
and weighs 250kg.

%TEEI:‘::E &'Agen (T & G}
FRANCE wen
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HEAVY-DUTY
MULTIPURPOSE
TILLERS

ACRessoties

gtoughing.  weeding, mowing,
transpaiting etc. ast ot the
manyfacturers listed here and in the
tM Cultivation labla on the

produce a range ot heavy
mtycuima Ai&wmlmuuntma
TIGER
Techeical Speciticatons:
Power gutput: 10hp,
8 speeds: 3 forward andt t

taka-oft: Tw one of whick is
synchronized with: all
Attachments: Aotavator, teailer,

niougn, smay and isrigation pump,

Feu: ume; models are avallable.
nmsn ®

Via Cietonvallgrione,
35040 Sassano, Vicenzs
ITALY
MODEE 2400
This meodet {illustrated above) has the
following t specifications:
ne type:
Eﬂgﬂh\lﬁ éyumut

Gearsssoeods Sfomard.:!mverse

Power take-0ft: independent.

Waight: 85kg (mthoul attachments).

Tiltage width: 5 widths: 3265¢m.

Attachments: Rotavators, ploughs,
culle« bars, ridger, cultivator, harfow,

trail
? and 8hp models are also avallable.
RIA WERKE GmbH
Puuu:h 1147
7108 Mbschmdini
W. GERMANY
REFORM 725
Technical specifications:
Engine type: Peatrho! 4-stroka.

Weight: &
Tillage width: 52cm.
BAUER & CO GmbH

REF

P.0. Box 192
4600 Wels
AUSTRIA

BELIN POWER TILLER

This machine has a 4-stroke air cooled
mmmmwwa

Gears: 9 speeds: § forward, 3 reverse.
_ Power :aka oft: 3 P.];!.‘Oas: 1
with clutch:
Wrﬁm
Ammnumm

2“&%” "~
10008 Troyes !
FRANCE

REAFER CUM POWER TILLER

The prototype of the reaper cum power
tiller has been adapted in t tom
Chinase and Thai machines. it can be
usad tor harvesting wheat, broag beans

and berseem under demanding Egyptian
field conditions. It is used during the
labayrscarce pariad araund harvest anct

dors not th

Further m!ormanon on
tillararvesters is available in Section 7,
Harvesting and Threshing machinery.

CATHOLIC RELIEF SERVICES
13 ibralim Strwet

TALPINA
Technicat Specitications:

Engine type: Diesal.

Pawer autput: 10hp.

Gears: § speads: 3 forward, 3 reverse.

Power takeoff: Two: one independent
anﬁgg 'synnhfunizaﬁ with the gear box.

Tillage width: 33-72cm.

Attachments: Rotavator, plough,
lister, irngation and sprinkling pump,
Irmler seal. mawer bar.

:roduca & smaller 10hp

rnachma. and a targer 13hp model
weighing 300kg

MAE 01 GUIDO BOCCHINI
V“l:&m. 47030 Gatteo (FO)

MOTORCLILTIVATOR 92
Technical Specifications:
Er&ma type: Diesel or Petrof, air

[

Fower Oulnut 10hp.

C:oa speads: 4 forward and 3
rever

Power take-olf: Two: One Independent
angd one aynchronlzod with all gears,
Weight: 120kg (without Implements).
Attachments; Aotary hoe (THlage
width 45-80-7%cm) multl-rotary hoe,
dger, plot;?ho saat bogie, frontal cutier
bars, frontal rotary grass mower, traller,
Handlebars Honzonlal and vertical

adjust
i-‘we srnaller models are available.

FERRARI, O.M.
ﬁh Vaitving w.‘m Luzzars (RE)

STX 450
Technical Specifications:
Engme type: Petrot,
Displacement:
Gears; 8 spoeds: 6 forward, 2 reverse.
Attachmenis: Mower, scythe bar,
trailer, ridger, hoe, !lpping buckel
hamow.
There are 3 kinds of ro tool:
hefmdfornormalground.hoev or hard

g:uﬂc standard for loose round
womng widths are

Thera are 6 farger models with the
following extra attachments available:
rolary reaper, brushwood clearer,

compost crusher, seedey, rotler, log saw
and bulldozer.

gm'usm. BP. 318
e .,
92402 Courbevaie Cadex
FRANCE

glOPEUJONG-FENG }zld 0 g

uilable for il s. srna

fields, arch; m w
Technicat Spg.:s!lcat

Engi

Power Quiput: 12hp.

Gears: 8 speeds: 6 lorward, 2 reverse.

Pawer take-off: Yas.

Weight: 340kg (without implements).

Atlachments: Rotavator, plough,
harraw, grass cutter, trailer and seat.

The tractar can also be used for small
scale drainage and irrigation, spra mg,
grain threshing, cotton ginning, Hour
milling, fodder cutting etc.

This tractor is manufactured by the
Chang Chow Tractor Factory. i is one of
taur models supplied by:

CHINA NATIONAL AGRICULYURAL
MACHINERY IMPORT AND EXPORT
CORPORATIO!

N
25 South Yautan Streat,
CHINA Belling

PUMA 80O
Technical Spetifications:

Engine type: Petrol.

Displacement: 287¢cc.

Gears: 4 speeds: 3 forward, 1 reverse.

Power takeoff: Yes.

Weight: 105kg.

Al!achmenls Rotavator, plough,
wheel plough, Stine cultivator, harmow,
g‘r:a;ﬁ cutter, drill {width 65cma rolary
S

Ajso avanlable is a heavier model, the
Puma

T Jadn Mz, 71010 Mbcon
rua Jaan
FRANCE

SEP, 1000
Technlcal Spacifications:
Engine type: Diasel.
Power oulpm 7hp.
Gear %eeds. 2 forward, 1 reverse.
Welght 8
Auachmema Rotavator (widih
40-106cm), grass cutler, rotary mower,
plouEh furrower, mlgn!ion pump.
oduce a number of larger and
smaller mode 5.

Fabbrica Macchine arl
42018 S. Mariino In Rio (R.E)
ALY

TITAN
The Titan is a Shp single speed cultivator
with reverse drive. It has a varlety of
cuItIvaIinq rotors and row crop
aquipment lor working tough hard seil.

Technical Specifications:

Engine type: Petrat,

Powor oulpul' 5hp,

S o rcudho o

gight; neh rotor

Altachmants. 3 lype"sgol cullivating
rotor, weedar, furrower, coulier discs,
side hoe and reversible Eluugh The
working widik is 94cm with 3 paire of
rotors titted. Other models are avallabla.

VIOI.SEI.E‘I WEBB LTD.
Avenue, T! X

aitmlndmn B24

IAJPDELDEQDM 1 tiller 2.4m in length
arge an wl tiller 24m in leng
ancr%velth a% lamp for working at

ni|
ql'echmcal Specifications:
Englne type: Dlesel
Power oulput
Gears: apeeds E forward, 2 reverse,
Powarlsk

Weight: 425kg.
Tilling width: 78cn..
ol Attacl F!'lnents. gg!ary lil:er with 156
ades. with share fength 22cm
and width ﬁm
A moere powerful moded, the DT140, is
also produced in Korga. Hwelghs 4
and the engine has a continuous out
of 10hp and maximum output of 14hp.
These models are manufactured by
T Yal Moolsan Co. Lid. and are
available t

KOREA TRADE PROMOTION
CORPORA’

C.P.0. Box 1521, Seou!
KOREA

F300 ROTARY TILLER
The FBOO is a tiltar with a high power-to-
weight ratlo, It has adjusiable handle
bars and can be used with or without
wheels. The whee! tracks ate adjustable
to suit varying row widths.

Tachnical Spesifications:

Engine type: Fetral,

Power cuiput: Thp maximum,

Gears: B speeds; 6 forward, 2 reverse.

Bry wetghe 10k,

Iy weig

‘lillmq‘wudlh Up to 95¢m.

Attachmenis: Slasher fotor, drum
rotar, plough weeder, ridger, dozer,
5tine tool ba

A5hp model the HONDA F500, is also
availabie.

HONDA(UKJ Lip.
o Powsr Road, London W 5YT

WALKING TRACTOR MET-§

a small area this mini tractor is
economical and can be used for
ploughing, hamowing, planting etc. The
distance betwaen the iron-gauge wheels
can be adjusted from 425mm to 700mm.

Technical Specifications:

Engine type: Diesel.

Power output: Shp.

Attachments: Flough, harrow, fixed-
tine cultivator, ete.

MODERN ENGINEERING COMPANY
1A Anna Street, Velandi Palayam
|t;‘cnll’l'nulnlou 841 025, Tamil Nadu

HAKORETTE 150

This cullivator has fully ad]uslabla
handle bars 10 enable the operator to
walk to one slde of the cultivated soi! h
i3 powerlfyl for its size and has a very
wide range af cultivating widlhs Usad
1or‘p 6r cultivation as well.

echnical specifications:

Engine type: Petrol, twa stroke.

Powar outpu 5 h

forwald. 1 rgverse.

'I‘lllin widlh 18-120
Allachments: Ro!avmor. plough, cage
wheels etc.

HAKO-WERKE
mmhurr Sirabe 209-239
Pocilsch 1484

2060 Bad O
W. GEAMANY

PASQUALS 900 SERIES

Pasquali produce a large fange of
cuitivators and two-wheel traclors
ranging from 8 1o 28 hp. ANl are multl
Pumosu powey units for which there I8 a
arge range of attachments.

PASQUALI

Via Nuova

50041 Calenzeno (Firenze)
{TALY

WALKING TRACTOR 306

The apeclal feature of this tractor is the
‘Quickfit’ couplin lor altachmenls
whach allows rapi chal tween a
ranga of accessories powered
lhrou h the PTQ.
echnicat specifications: .
Engine typa: Petrol 810 hp or Diesel 8

Geat 4 spesd: 3forward 1 rever-e.
TFIlng width: 2665¢m.

BERTOLINI MACCHINE AGRICCLE,

A

ITALY

REX COMBI

Avagilable in two forms ‘Universal” for
ge [} work and 'S’ for slower
cultivation work.

Technical specifications for ‘S' model:
Engine type: Diasal 8 hp.
Gears.nlﬁedzsforward, 1 revarse.
Waight: 180Kkg.

GORENJE MUTA
62360 Mula
YUGOSLAYIA
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SINGLE-PURPOSE
ROTARY
CULTIVATORS

Dasigned specifically for heavy-duty
rotavation, ihese powar tlillers are
available with power outputs between 6
and 10hp; and tilling width between 40
and H0cm. The number of models
produced is given in parentheses.
Tillers gl‘lustrated lett) manufactured
by Kukje achlneay Ca. Ltd., Daa Dong
Ind. Co. Ltd. and Asla Ind. Co. are
Supplied by:

KOREA TRADE PHOMOTION
COHPORATION (9}

C.P.0. Box 1821, Seoul
KOREA

lLQTEgA}A AGRO-MACHINERY CORP.
P.0. Athani 833585
Diatrict, Kerala

The Si Chuan 2 whesi Tractor Factory

glanufautures a tiller which is supplied
v

CHINA NATIONAL AGRICULTURAL

MACHINERY IMFORT & EXPORT

CORPORATION (1)

26, South Yaulan Street, Beljing

CHINA

247 Shinlubigaahi $Chome
a8 R
Naniwa-Ku, o."lk. 55691
JAPAN
MECHGARD LTO. (1)

t Gransden, Sa

Greal nd¥
Glelgfomhlm 5G19 3A

GOLDONI {
412 Mlglislpd:lst’il Cami, Modena
ITaLY

SUZUE AGRICULTURAL MACHINERY
CO. LTD. (11)

1442 Gomanrcho

Nankoku-shi, Kochiken 783

JAPAN

IRR! WETLAND
CULTIVATORS

Equipment desi by the Internaticnat
Rice Fesearch Institute (IRBYG i
Produced. by a number of manufacturers
ie: India and Sauth-East Asia. Particulsi
@S ‘ate: for wetland cultivation, the

l-designed implements are of a
Snungie canstruction which enables. them
foby 'ahﬂcateapr small machine shops
uivy, widely available materials.

Thers e 2 IRRLdesigned wetland
cullivators currentiy available, The
Rotary: Titer (top ilyatration) is a
medium powares. walking tiler which
May be uged for Both primary and
mandm!t tiiage. The oower tillgr
Bottom: iHusttation) nes a slightly lowar

g,
The Rotary and Fower Tillers comprise

2 tramework onto which 1he engine unit
is racunted, This drives the {usually
pardletype) traction wheals and the
Sty sultivator. They are equipped with
# vz 4 lorward speeds which are
“eavolied by variable centre distance
1=Hey clutches. The roiler chain drive
sranzmigsion and rotary tiler drive
Egusing arg sealed In anoll bath and are
Zesigned 1 reduce the longterm
gmienance costs.

Maching Speclfications;
The Rotary Tiller

m«:«:‘: loui u':e(g (diﬁsql 7?:19‘ (p?tr?’l}.

! egql), 0 {petrol).

Number of tiller blades; 12.

Tilage widih: 8dcm.

Fuel conaumption: 0.8 i/ (diesel), 1.8
Imr (patroh,

The Power Tiller
Power output: 3-4hp (petrol or
Weegm:'saaf.
Width (including paddle wheels)
129cm.

Fuef consumption: 1.1 Hhr (getrol),

Pﬂ#ﬁf%‘uﬂb HAND
TRACTORS '

Abter foreign-made lang tractors had
dominated the Philiopines market during
the Iate 1950's and early 1860's, locally-
manufactured tractors began to be mar.L
on a small scale. This i
grown very rapidly in recent years and
there gre ncw more than forty
(’!'-;i?ufa:tm of hand tractors in the
i
These tractors are continually
ng design im

make them more suitable for conditions
in: the Prilippines. Designed for mediurm
and small-gsized farms, they are
constructed with the tractive axie drive

mdoubb!:ule, iiers: f )
ie-axie power tiliers: -We
with & 4 or 6hp M%nenc;wne

which can be adapted for a variety of
agricultura! operations by the
agachmenl of conventional implements,
[ploughs, harrows and cultivators). The
general power tliler has reverse drive,
muiti-spaed ehifting franamission and a
steering clulch.

Double-anig tillers: because the
double-axle tillers have a larger engine
and are sturdier, they are less versatile
than the two smatler models. However,
SUt00.10 SH1g o 21ty adoy ks
5U illing ay p. ields.
They have two driven wzeels.andlhe
tilling mechanism consists of a saries of
imives attached o a rotating shaft
behind the main wheel axie, Double-axie
filkers are usually equipped with a diesel
e“Fme of 6-14hp.

nformation about them may be
obtained from:

INSTITUTE OF AGRICULTURAL
University of Phillppines v
L&y Banos, 3 720
W Lagune

Manufacturars of IRRI-designed Power
and Rotary TiHers include the following:

£-J ENGINEERING & MACHINE
WORKS

1238 Rizal St., San Joss
Bang. n
PHILIFEINES

soug;\ MACHINE SHOP

Sen Pablo Ch na
PHILIPPINES Tt
GINTONG ANI METALWORKS
Caints, Matro Manila
PHILIPPINES

ILAROG INDUSTRIES
Ranacimisnto St., Tebuco

[
S o

JCCE INDUSTRIES

242 M

Los Ba

PHILIPPINES

KASAGANAAN INDUSTRIES
San Jose, Mindaro Occidental
PHILIPRINES

KAENLAHAN INDUSTRIES
PHILIPP|

MBP ENGINEERING

KM 18 Machrtbur Highway
Malsndsy, Valenzuela

Mairo Manils

PHILIPPINES

NIBROS MANUFACTURING CORP,
Doita Aosario H

Novzliches, Metro Manils
PHILIPPINES

POYING'S WELDING SHOP
e e

[ y una
mmﬂis

SABIO AGRICULTURAL EQUIPMENT
arao, Camarines Sur
PHILIPRINES

2M INDUSTRIAL COMPANY
San Mateo, isabels
PHILIPPINES

A1 ENTERPRISES

Li Paz

fiolte g'"

(]
PHII.!PI"?NES
BETSY MARKETING
Huarvana St, La Paz

Hollo Gl
PHILIPPINES

fcaat somonoy
I n, o
Negros docldenta) y

PHILIPPINES
BUENAC F. REPAIR SHOP

Tacurong, Sullan Kudaral
PHILiPPﬁI

FELICIANO AGRICULTURAL
MACHINERY & WELDING SHOP
Mldn:ﬂr. North Cotabato
PHILIPPINES

KABACAN ENGINEERING WORKS &
SERVICES
Rizal Ave., Kabacan

bate

N. Cota
PHILIPPINES
PETER LIM'S ENTERFRISES

San Franci: usan del Swr
PHII.IPPINE‘gov Ao

ROSMAN MACHINE SHOP
Valencia, Bukidnon
PHILIPPINES

YOUNG'S METALCRAFT

Km. 3 Baan, Butuan City
PHILIPPINES

NATIONAL ENGINEERING CO.
(#:?DHAS) PVBI;..I.TD.
Angappa Naicken
Madras 63 w1
INDIA
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HONDA (LK} F300 CULTIVATOR

GEP. 35 CULTIVATOR

COURMONT SAM CULTIVATOR

LIGHT-WEIGHT
CULTIVATORS

Thase cultivators are primarily designed
for rotavating home or smalt market
gardens, ut  interchangesable
attachmants may be provided for a range
of other tasks. The area of land which
can be Cultivated is mainly determinsd

the size and power output of the
cultivatar,

The table below shows the maln
technical characteristics of typlcal
machines from 20 manufacturers giving
detalis of the motor and avallable
attachments. .

Thay are low power, watking machines
mostly powered by a 2- or 4-8tioke pelrol
na with a power output of between 3
and Shp. The geat box may pravide maore
than one (orward s and up to two
reverse s 4, Controls are mountsd on
the handlebar within easy reach. Mast of
the machines have detachable
transmission wheels which are removed
for rolary cultivation and replaced with
the ratavator blades.

Coulter discs may be supplied for
protecting plants from being covered
with seil during inter-row cultivation. The
tabie gives the range of working widths
of the rotavator,

Apart from the rotavator, cther
attachments can be fitt2d such as rear-
mounted ridgers, weeders or harows
and small trailers for transport.

The table below shows a narow
selection of the range of manufacturers
that exist In Industrialized countries
which produce lightwelght cultlvators,
Those cultivators listed below areall of a
smllla; typs to 1hose illustrated above
al !

eft.

Thare is ancther type of cultivator not
featured in this gulde {because it is less
1ubust) In which the rotovator blades are
P in front of the motor, which is
auﬁmned on two landwhesls. These
cultlvators are very smail,

NOTE: MOST QF THE
MANUFACTURERS LISTED BELOW
ALS0 PRODUCE LARGER HEAVY-DUTY
CULTIVATORS AND TWO-WHEEL
TRACTORS.

Technical characteristics of typical light-weight cultivators

&
R ‘@\\‘\@(“
& @ 0&Q 0 6‘0@& 0"\9 &
& & & # @ ) Q‘p F o
W o & 2 Ot A\ @6" & & ¢ & &
& & & PN @ S
¥ ' ¥ ¥ ¢ F ¢ & &7« & & @ «

Agria Werke W. Germany | 100-4 4 | anp | 1 Mo | 49 j4577] e o ®
Al-Ko UK. Farmer 300 B 2 |apj 1 No | 26 | 60 o
Barbieri italy Minizappa 2 4hp 2 No | 42 e .
Courmont France SAM 4 |[(161cc)| 1 No 3462 | ® ® .
Danarm UK Tv3 4 3 1 Yes ] ] ] ) ] [
Fertari Italy RE 2 Shp 1 No | 55 |3070F e ® ]
Granja France GB 412 4 |(t27ccy 1 No 680 [ ]
Gutbrod Werke W. Germany | MB 66-50 4 |45hp| 1t No ® L
Honda (UK} UK F400 4 |35np| 6 {Yes [455)| 95 | @ . ® e o L]
Howard

Alatpertanian Malaysia Stinger 2 |35hp| 1 No 61 L L ®
Kanematsu-Gasho | Japan MR7 4T 2 jas3np| 1 No | 32 | 66.5 ® L4 L
M.A.B. htaiy Formica 2T/4 2 ahp 1 Yes | 50 | 4060 @ L] *
Mason & Porter New Zsaland | Rotahoe 4 | Shp 2 No | 58 | &1 L4
Mechgard UK Terratiller 4 1 No [ ] ® * [
Motostandard France MSTE0-32 4 {(127cc) 2 No 60 . L4
Ohashi Japan AR-551651 Yes [ ] ®
PGS ttaly MZ 503-505 2 1 No 40-80 ] ® .
Charles Pugh UK. Atco 4 [ 3p| 2 No | 50 | 60 * L L
GEP. Italy SEP. 35 4 |[3shp| 2 Yes | 64 [5570] ¢ L ] ® [ ] L ]
Staub France ST 300 4 |(148c)| 1 No | 3 | 53 ® L * L
Szegedi Hungary RK 02 4 1 No 3460 L] L
Wolsefey Webb UK, Super Major 4 35 2 No | 44 9 L] ® L] L] ®
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OTAKE MINI-CULTIVATOR,
MAMF)

The ‘Otake’ mini-cultivalor is suited for
use in both waterogged or dry
congditions. Developad from a Philippino

prototype, the cultivator is powered by a
2 S0ce. engine %emmg a
rnulmum of 22hp at & m. is
S| le forward gear has a veduction ratio
:35 whi¢h gives the rotor shalt a

of 12018} r.p.m.

The cultivator has a welght of 133:3

may be equipped with anachments far
cultivating, puddling and turrowing in
watectogged tislds. For dry fialds,
additional equipment includes a weeder,
ridger, hitler and fettilizer.

KANEMATSU-GOSHO LTD.
Central P.O. Box 103
A50:91

&

MOTORIZED TILLERS
FOR WETLAND
CULTIVATION

m?manutacturersall preduce
equipped with a3 wide

range al aceassone& including those

necessary for rice cultivation,

NATIONAL POWER TILLER

The titier can be fitted with a wide
range of aHachments. which Include:
emm pléuqha apri ti ghlti pl?ft

ine cultivalor,
o e, g 4% omdr 1'a
o
aﬂdwlylngwma tiong, m

ITIONAL ENGINEERING CO.
m""m.a
Madras 800 001
INDVA
MOTOCULTEUR BOUYER 1000
ilar design to the
Tiller, this model. (iliustrated above) is
sk heavier with a gross. f
It is powerat by a 12-15hp, 4
$irohe, Air-cocled diesel engine
with a rope starter and oil bath
aif flter. The transmission and X
is mounted in. a cast iron ng
Qives 6 forward in2 and3
reverse 25
power 1ake off is fitted as standard.

SHAKTY PO\NEH TILLER
Based an a similar model dealgned by
Mltsublshl o? Japan. The tiiler is driven
by a Model ADEV dieset angine with the
foliowing characteristics:
continuous output Bhp, 1500 rprn.
compreasion ratio: 201,
lual consumpuon 2459m
The tiller itself is of lhe side-drive
rotary type, with a E 088 weluhl
(including englne) of
lzra;'vsmhz?‘il and f ““ ard
FENETSE) veamanmum iling speed
of 36knuh and maximum road speed of
21km/h, The working wldm of the tiller {3
ailable with this
filler are: depth- adjuslable rotary
cultivator, ainge maould e |
rafler,

in lddltmhe tiliocfal’: equipped with a
powertake off which may be adaptad for
Pumping and processing operations.

V.S.T TILLERS TMCTOM LLD.

MG‘PO Box No
lNDIA

KR!%.P!I DIESEL POWER TILLER,

A large l340kg), heavy<duty implement
driven by 2 hoppertype, water-cooled
diesel engine developing a Thp oulput at
200rp.m. The gear box beit
transmission give 4 fomard arld 2
revarse Each gear speed |
suited toone of more functions to whlch
the tillar may be adapted with available
accessories.

Istgur ives a speed of 1.5kmvh
{1.1Tkmm, : reversel and is applied o
tuung. pudduug and ploughing in
heavy sol

2ndt ives a spend of 4k
(d.akngw%a' g reverse} and is applred ]

plouga cultivati ing and
see fer:?illzer dnlmogr'glg ngormal
conditions,

:er gear gives a speed of 6.8kmMh and
ied to crushing, seedifertilizer
drl ng and transportation work.
a speed of 2tkm/h and
=s appl to !rinsponallon work.
o o
SDfav i ng ar¢ also
available with l;i'lss model.

:';NSHIENOIHB LTD.
500 AP,
A

THALF-MANUFACTURED
WALKING TRACTORS
SUITABLE FOR WETLAND
CULTIVATION

Designed by Thai manufactyrers
prin palm a home m these
llllem iie able 1o work in drylnnd
eondlllons are also suitable for the
cultivation’ of waterlogged rice flelds.
Th:gg:'crs cg;alul of an iron gamwofsk

wheal
Wheels lhomselvea are goll driven from
£ motor mounted towards the front of
the frame (not illusirated). Atlachments

available Ior these tillers include a
pIaugh rigser ang harrow.

o wheels ma as puddiers
ty replloed wllh
counar d!scs. A unge of plough sh
to ‘suit diflering mlf
cond tions,
SAHA LIM TIE FACTORY
21718 Mahach Rosd
A Mus
THAILA%
CHOK GHAROEN
724!5 noac
THAILARD

MOTORIZED MULTI-
PURPOSE TILLERS
SUITABLE FOR
WET/DRY LAND
CULTIVATION

The machines described hefe are
essentially similar to the all ﬁ'urposs
models lsled on this

have & more Imiied ranqe of
accessonies and functions.

LLER, MODEL
he llllers {c‘lo c80,
cf%cﬁol mmpped witha 10-12hp
diesel englne, and has a gross weight of
M0kg. it has an 85 gearbox (6

posd
forward and 2 revalse) and a pow take
off, alinwing such aperalions as
?u :f carried out. The (jilar is
ilted with a Bldudrlvhe r:l'a IIM!I

additional accessories in dq:rd
gﬂ odle wheel, riding soat and lall
Itustrated above).

SUZUE AGRICULTURAL MACHINERY
442 Gomen cho
Kochi-ken 783

YANMAR POWEH TILLER, MODEL
YZC-105

This tiller is driven by a 10.5hp diesel

engine. [t is principally used for wetland

cultivation, and is available wilh

ploughing wheels, swamg wheels and
whests.

dditionai attachments Inctude &
rotary cultivator (stand: rd}. reversible
plough, ridger and traller.

'IANHAR P.T. AGRI MC

KULIG-IG POWER TILLER

MODEL SK 1 GD

A multi-purpose Implément
manufactured in the Philippines from
locally available materiala. Ising
4 basgic units - the main rame.
transmission, engine and handles — this
illfflma'gu b% fitted with I disc Dlough
spira

trailer. Il takes eiiher Ol'uumrol or
?-mhp diesel engine whl

rvldfgr:a mm maximum dailyoulpul
s 1

P, FARM PRODUCTS

Km 18, Mal

Valenzusla, Metro Manfla
PHILIPPINES




Miscellaneous motorized cultivators/tractors

MONO CULTIVATORS

Tra manufagtyrars below make two
models each o a sikugle wheeled
cultivator iike the Barbieri 'Maxi feesa’
{faft). Barbieri also produce the ‘Mini
fresa’. These two models have a power
of Bhp and Shp respectively and a tilting
width ot 60cm. The Agria 3100 is made in
a twarstroke or four-steake version with
power ot 4 or 45hp. The Kaaz mono
Cultivators MA 100 and MA 130
distributed by Cosmo incorporated have
pawet units of 2 and 3hp respectively
with tilling widths up to 30cm.

The Barbieri models can pult a trailer.

AGRIA-WERKE GmbH, Postfach 1147
7108 Moeckmugh!, W. GERMANY

BARBIER! SpA
Via Clrconvailazione, 18
36040 Sossano, Vicenza, ITALY

COSMQ INCORPORATED
Floot

10,4 = me, Awaji-Machi
Higashi-Xu, Osaka, JAPAN

IRON MULE

Colgman 'fron Mule' is 2 well-balanced
plough powered by @ 3hp Briggs &
Stration engine with & € to 1 gear
reductign ang roller chain and sprocket
drive 1 give riore than 18hp pulling
powr

Wiith s picugh you can break the

ek weien. n The pulling power
frarm. the cigated whee! will pull this
150 turneployghs 20em i the: graynd.
The simgle pulling wheel enabites
poughing through (e growing season.
With the singie wheel you: can make
sharp tuens at the end of the row. The
Coleman Garden Plough comes with the
Ion harrow tor quitivating, Extra
attachments. are avdilable such as a
prantet andg fartilizer attachment
wihustratéd nghti. Eurther :nformation on
ptanters and farhilizer cistrbutors is in
Secuer &

Gu;hn Hau Manuiacturing Company.
Fouta 8, Tothan, Alabams. LALSA

BEAVER TOOL CARRIER

The ‘Beaver is a setl-propelled, four-
wheeled tool carrier which can be used
for drilling, hoeing, seeding, spraying
etc. It has a single cylinder diesei engine
which develaps 14hp at 3500 epm,” An
18:24hp engire is also availabte. There
are 2 forward and 2 reverse gears.

The multibar attachment is used for
hoeing up to 12 rows {up to 50cm
spacing). The depth and width can be
adjusted. A 1m wide rotary cullivator and
a 5 row inter-row rotary cultivator can be
fitted. Other attachments available are
seeders, sprayers for both row crop and
gverall boom spraying, fotary and
cylinder grass cutters, 5 tine cultivators
and a crumbler roll {itlustrated above).

BEAN EQUIPMENT LTD.
Brays Lane, Eiy
S‘K bridgeshire CB? 4QL

MOUNTAINEER

The Modal 88R is a walking tractor, 1.5m
in Ienglh. whi¢h ¢an be convertad to a
rider. It has a 1 cylinder, Bhp pelrol
enging. There are B forward ground
speads ranging frem 0B8kph., 4
revarse speeds, and 2 Power Take Off
speed ranges. The B8R weighs 190kg.

UNITED FARM TOOLS INC.
.0, Box 175

South Charleston WV25309

USA.

WALKING TRACTOR
MODEL PHOENIX-4

The Phoenix-4 is a small $hp, 2 whesfed
fractor which can be fitted with various
aftachmanis. Technical Specilications:

Engine type: Diesel.

Rated Power output: dhp.

Gears; sgeeds: 8 forward, tanq‘,lng
from 3,74 to 15.5kmih, and 2 reverse; 2.74
and 3.48kmvh,

Wheel tread (mm): 520, 580, 840, 700,

Ground cloarance (mmk: 300.

This ractor 1s manutactured by the
Danyang Digsel Engine Works and la
availabtg Ibrough:

CHINA NATIONAL AGRICULTURAL
MACHINERY

tmport & Export Comporstion
g‘%‘gﬁ‘l Yeutan Slﬁt. Beiling

TINKASI TRACTOR

A tour-ateel tractor with 20Rp air coofed
digsgl enging and hydrosiatic
transmigsion, 10 controd speed, direction
ot travet and braking by a single hand
lever ro foot controls being fitted, It can
travel up to 2 speed of Bkmyh and has a
drawbar putl of up to B1Rkg. It is 2.85kmi in
fength, with a fabw chassis and
intégral Oi! reservoir and fuel tank. The
engine ang driver are at the rear, and in
front of the driver is a toad pan with a
500kg capacity. Implements include a
piough, hammermill of capacity 180kg
maizedr., glanter, spring cultivator,
rigger, hamow, circulas saw, electrieal
Qenergtor, cotton Sprayes, imgation set,
and & water pump capable of pumping
45,500 A and & transport trailer.

NATIONAL INDUSTRIAL
DEVELOPMENT CORPORATION OF
SWATILAND

Tinkabi Tractor Project
P.0. Box 450, Manzini, SWAZILAND

RUSTOM MINI TRACTOR

Designed far sma)l farmers, this tractor
{illusiratad above) is robust, easy to
handie, and adaptable for ploughing,
cultivating, hauling  aad running
centrifugal pumps, ttushers, crushers
etc.

The engine is a single cylinder diesel
engine with a raled output of 1{!h{) and
fuel consumption of about 1.5 Vh it has

nchromesh gear box with 4 speeds
-~ J forward and 1 reverse = and has a
road speed of about 2Zkmh. The tractor
is 2.7m long and weighs 1050kg. it is able
fo plough an acre in 1 to 1.59h and its
hauling capacity is 2000kg. This smal)
tractor is typical of many ihat are
available worldwide.

AUSTOM TRACTORS
MANUFACTURING CO.

Delhl Read, Bahadurgarh 124507
g‘ialhﬂomu {Haryana)

WESTWOOD GAZELLE

This small, four-whegled tractor is 1.5m
in length and has a forward-mounted
engine for better batance and safety on
siopes. Five models are available,
ranging from &hp 1o 16hp, and weighing
from 130kg 1o 205kg. Each has 6 spaaeds,
G torward and t reverse.

WESTWOOL ENGINEERING LTD.
Bell Clase, Newnharn [ndustrial Estate
gf‘mplon. Daven




2. INTERCULTIVATION

Intercultivation is concemed with the use of tools,
implements and machinery to control weed growth and
soll condition in the growing crop. The aim of
intercultivation is to provide the best opportunity for the
crop to establish itself after planting and to grow
vigorously up fo the time of harvesting. The term
‘intercultivaiion’ is sometimes used to describe methods
of control which are not mechanical, as for example the
use of herbicide chemicals, but here we are concerned
only with the use of machinery and power for this
purpose, i.e. mechanical weed control. .
Intercultivation is a vital operation in most farming
systems. The purpose of intercultivation is to:
@ control the growth of weeds
® improve the potential condition of the sail by:
— reducing evaporation from the gsif surface;
— improving infiltration of rainfall and surface water;
— reducing run-off of surface water and so reducing

the severity of sofl erosion;
® maintain ridges or mounds on which the crop is

growing.

Of these purposes, control of weed growth is usually the
primary objective.

Weeds compete with the growing crop for light,
nutrients and water. Kline et a/ (1969) reported that weed
growth and weeding is the major restriction limiting the
area which a small-holder farmer can crop effectively,
Curfs (1976) reports work showing that uncontrolied
weed growth in upland rice results in a yield reduction of
at least 50 per cent; work at Uyole Agricultural Coltege in
Tanzania {(1974-75 season) indicated a similar reduction
In yield due 10 weeds in maize.

Most work on weeding emphasizes the need for
timeliness of weeding operations. This underlines the
need for farmers to have operational control over power
and machinery since timeliness in weeding is virtually
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impossible if farmers rely on tractor work by a Tractor
Hire Unit or contractor. They are only likely to achieve
timeliness by using their own labour supply or their own
animal power, possibly in close cooperation with a
neighbour. The use of a small engine-driven single-axle
tractor or rotary cultivator is an additional possibility but
the cost of purchase and operation of such machines is
generally high and they are ergonomically arduous to use
in the field, particularly in tropical conditions.

Traditional farming systems, especially those
associated with shifting cultivation, oftein maks use of
mixed cropping, sometimes with six or more different
crops being grown on the sarmne plot of fand. In these
cases it is difficult to distinguish between a tillage
operation and a weeding operation. Mixed cropping can
give effective weed control with little need for
intercultivation, Traditional farming systems frequently
use this fact to good effect and should not be changed
without sound reasons.

Rowcrop planting was introduced to enable
intercultivation to be done quickly and effectively using
animal-drawn implements in monocrop systems. It is
necessary in most cases to provide sufficient space
between rows to provide a path for the draught animals
and for an implement having a reasonable minimum
width. The wide row spacing which results may
encourage early weed growth. Accurate row spacing is
essential for successful intercultivation. Rowcrops may
not provide the best crop production system when
human tabour is the only source of power, particularly in
hard soil conditions.

The selection of intercultivation equipment must
therefore be looked at in the light of the overall farming
system.

TECHNICAL CHARACTERISTICS
Human-powerad

The main types of human-powered intercultivating
equipment are:

® chopping hoes;

@ pushing and/or pulling hoes;

® rotary hoes;

® wheeled push hoes and cultivators.

Chopping hoes are similar to the digging hoes
described in Section 1 and indeed the majority of small-
holder farmers possess only one hoe which they use as a
multi-purpose implement. Section 1 should therefore be
consulted when choosing a chopping hoe. The ho2s may
be short- or long-handled according to local custom, as
influenced by soii conditions. Special-purpose ¢chopping
hoes are generally lighter than digging hoes. They may
have tines rather than blades for working on the flat
particularly in friable soils with rhizomatous weeds, so
that a raking action may also be used.

Pushing and pulling hoes are used with a continuous
action rather than the tiring intermittent strokes of a
chopping hoe but are less suitable for hard soils, which
they cannot easily penetrate. The blade is set at a
sharper angle 1o the handie (about 55° 1o 65°, rather than
75° or so for a chopping hoe) so that the hoe blade is
nearly horizontat (0° to 15° in work, as shown in Figure 1.

e

pushing

550850  S55°65°

[e—

Fig.1 Pushing and pulling hoes, showing working
angles.

Rotary hand weeders are particularly suited to
weeding paddy rice planted in rows. The International
Rice Research Institute in the Philippines (P.O. Box 933,
Manila) has developed such a design which is suitable
for local manufacture. Similar implements may he used

Table 1. Suitability of various types of hand-operated equipment for specified intercultivation conditions.

Soil condition

\ Friable
X Plastic or
X muddy

1. Chopping hoe

2. Pushing/pulling hoe

3. Rotary hoelweeder

4, Wheeled hoeicultivator

X X §Hard
A%
A
x

A
X

Y
A
AN

750.85°
[

Key:
» equipment very well suited to the conditions specified.
» equipment mogderately suited to the conditions specified.

Soil topography Cropping
pattern
a H
L]
o 8 § & §.
[ < B 9 & 3
s 8 3 § 3§ 858
w @« > « T 3o
L o s - ==
28
g 4 x v Ll % g
e » x XX w»v g
Q
w o - X XX e 2B

x equipment unsuitable for the conditions specifled.' ]
x X equipment very unsuitable for the conditions specified.
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for other crops grown on friable soils. In such cases the
wheels are usually of peg or star-wheel form,

Wheeled push hues and cultivators are availzble with a
wide range of attachments — hoes, tines and
mouldboards. They are particularly useful in friable
loamy or sandy soils for crops such as vegetables grown
in haitow rows.

Table 1 provides a guide to the suitability of human-
powered equipment for a range of operating conditions.

Arimal-powered

Animal-powered intercultivation equipment may be

classified as:

©® special purpose intercultivation implements;

® muiti-purpose toolbars with a single smal! wheel for
control and transport;

® rmulti-purpose toolbars with two supporting wheels or
skids.

Fig.2 Tines and points: (top left) rigid tine with chise!
point; {top right) spring tine vith duckfoot point; (bottom)
half and full sweeps for use with rigid tine.

Each type of implement is usuatly available with either
rigid or spring tines to which may be fitted a variety of
points, sweeps or mouldboards as shown in Figure 2.
Chisel points (about 3 or 4cm wide) and duck-foct points
{10cm to 15cm) are usually fitted to spring tines whose
vibration assists in bringing weeds to the surface and
breaking down soil clods as wel as reducing the risk of
damage if an obstruction is met. Sweeps (up to 50cm
wide} and left- or right-hand half-sweeps must be fitied to
rigid tines. They are intended to work a few centimetres
under the soil surface detaching weeds at the roots and
leaving the dried-up remains on the surface where they
may act as a mulch to reduce evaporation and improve
erosion resistance of the soil. Mouldboard ridging bodies
may be used in weeding and restoring ridges for ridge-
gQrown crops.

Special purpose intercuitivation implements are
usually fitted with a single smail nose-wheel to assist in
depth control and manoeuvrability at the headland.
Toolbar frames may be adjustable in width, usually by a
lever mechanism, to deal with a range of between-row
Spacings. Alternatively tines may be positioned on the
frame to give the same effect. The special purpose
cuitivator is usually arranged to cultivate down the space
between adjoining crop rows. Qverhang of the frame at
the sides beyond the outermost tines should be very
small 30 as to avoid damage to the crops in the rows —

the expandable type of cultivator has an advantage in
this respect.

The straddle-cuftivator which is listed in Section 3 of
this guide is a special-purpose machine which may be
used for intercultivation. It has the particular advariage
that it may be used to cultivate the sides of ridges as well
as being suitable for work on tha flat.

Multi-purpese toolbars v*** a single small wheel or
skid generally cost less than special-purpose
implements since the same main toolbar frame is used,
with various attachments for primary cultivation,
seedbed preparation, intercultivation and, possibly,
planting. The width of the main frame may sometimes be
varied by bolt-on extensions to deal with a range of
rowcrop spacings.

Multi-purpose animal-drawn toolbars are listed in
Section 3 of the guide.

Muiti-purpose toolbars with two supporting wheels are
the most expensive of the forms of animal-drawn
implements. They generally have two large wheels, a
ride-on seat for the operator and a ‘lift” mechanism {hanc
or foot-operated) to raise and lower the tines or other
attachments when in use. The wheels are usually set at a
track width of 1 metre te 1% metres to suit the rowcrop
spacing. When intercultivating the toolbar must generally
pass over at least one row of the growing crop so that a
good clearance height is necessary under the frame to
which the tines are attached. This frame may sometimes
be moveable from side to side to act as a ‘steerage-hoe’
under the control of an operator, making it easier to work
close to the crop rows even if they have not been planted
accurately in straight lines. Multi-purpose toolbars of this
type are often used in conjunction with bed systems of
cultivation.

These toolbars are listed in Section 3 of this guide.

Engine-powered cuitivators

Single-axle engine-powered cultivators are listed in
Section 1 of this guide. They may be used for inter-row
cuitivation when the soil is neither too dry nor too wet.
The overall cost of operation per hectare will usually be
higher than for other forms of cuitivation equipment,
including tractor-drawn implements. Engine-powered
cuitivators are also tiring to use, particularly in the
tropics (Dibbits et af, 1978), so that their overall
usefulness for intercultivation is limited.

Advantages

@ Inter-plant weeding is essential in mono-crop
production systems if reasonable yields are to be
obtained consistently.

# Second and even third weedings often result in further
improvement of yields sufficient to justify the
additional labour and other costs.

® More sophisticated hand-operated equipment (moving
from 1 to 4 in Table 1) reduces the work effort required,
increases the rate of work and hence enables the
farmer {0 increase the size of his holding, provided
that equipment is well selected to meet particulai
circumstances.

® Animal-drawn equipment further reduces work effort
and increases the rate of work, Rowcrop planting is
then essentiai and between-row spacing must be
accurate and consistent for best results,

# A single small animal, a donkey, for exampte, can pull
a weeding implement in many conditions.
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¢ Two-wheel animal-drawn multi-purpose toolbars have
many advantages, but are relatively expensive. They
are suited to broadbed and turrow systems which
permit intercropping, reduce the tillage requirement
and assist in moisture conservation (Bansal and
Thierstein, 1982).

Alternatives

® Multiple cropping is particularly suited to small
intensive family holdings operated with hand labour.
Properly managed, the need for formal weeding
operations may be virfually eliminated.

® Herbicide sprays may be used. Chemicals are
relatively expensive. Environmental and health
problems can be severe it strict control and
management of chemical storage and spraying
operations is not observed.

@ Suitable ‘covercrops’ may sometimes be available to
stifie weed growth, particutarly in tree crops.

Costs and Benefits

The benefits to be obtained from the use of
intercutftivation tools and machinery are:

@ reduction of time required;

@ reduction of human effort;

@ possibly more effective operations.

The reductions of time and effort mean that it wilt be
possible to improve crop care, resulting in better yields,
or to crop an additional area of land assuming that there
are no other operational bottlenecks.

Disadvantages to be offset against these benefits are:
@ the need to plant in rows;

@ the need for two distinct intercultivation operations:

— belween rows;

- along the rows, i.e. between piants in the rows.

Compared to mixed cropping with random planting,
rowcrop planting requires more time and care. The cost
of a reliable machine for planting can be quite high and
its effective use requires an attentive operator. The hand
hoe, either a chopping hoe or a pushing/puiling hoe, are
the only tools of those listed which can be used for
along-the-row weeding. Along-the-row weeding is
particularty necessary in the first weeding operation
which is often combined with thinning to provide the
plant spacing needed.

Data on work rates for various weeding implements is
scarce and conflicting. Obviously there will be a wide
variation depending on crop grown — which affects row
spacing and plant spacing along the row — and also due
to soil conditions, weed intensity and other factors. The
effectiveness of the operation shouid also be taken into
account,

For a crop such as maize in good soil conditions,
typical work rates might be:

@ hand hoeing between rows (chopping hoe): 100-150
man-hoursthectare;

@ hand hoeing along rows combined with thinning: 50
man-hoursihectare;

®& hoeing between rows with animal drawn hoe: 6-10
man-hours/hectare;

Costs of equipment vary widely from country to -

country and depend also on quality of materials and

construction. Relative costs of good quality equipment

when compared to a hand hoe are approximately:
pushing/puliing hoe x 1.2
rotary hand-pushed weeder x &

wheeled hoe weeder x12
animat-drawn cultivator X 15
animal-drawn toolbar (singte small wheel) x 20
two-wheeled anima! drawn tootbar x 80

In the last two cases the equipment cost must be shared
with other operations such as pioughing and seeding for
which the toolbar will also be used.

In addition te the cost of purchase, the operating cost
must include the cost of the power input, whether human
labour or animal power. These costs can vary widely.

Social impact

Mechanized farming systems usually have as their main
gbiective an increase in labour productivity per unit of
crap produced in order to improve economic viability.
When this occurs other benefits accrue, such as relief

. from drudgery and an increase in the skills and status of

the farmer. An increase in labour preductivity implies a
reduction of the labour force required and hence an
increase in unemployment. Often hawever,
mechanization is a response to an existing shortage of
labour or to a requirement to bring more land into
cultivation. tn these cases there is no reason why
unemployment should be significantly increased.

Taking a broader view, even if labour were displaced
from the farm, mechanization provides an opportunity to
develop the manufacturing activities of the country by
producing the required machinery inputs. Service
industries involved with sales and repair are also
necessary so that mechanization has a part to play in
providing wider employment opportunitias which are
productive and satisfying in their nature.

Special considerations

Materials Soil-engaging parts — blades and forks for
hoes, points of tined cultivators, toothed wheels of rotary
weeders — must be made from high carbon steel, which
can be hardened and tempered as needed, if the
sharpness of the tool is to be maintained and fast wear is
to be avoided. Frames of animal drawn implements must
also be manufactured from high grade steei if they are to
be of necessary strength whiist maintaining light weight.
Handles of long-handied hoes should be made from
straight grained, light, tough and resilient wood as
available (Hopfen, 1969).

Adjustment Working parts of implements are usually
bolted to tines to allow repiacement when worn. Nuts
and bolts should be avoided wherever possible for other
fittings and adjustments. Clamps tightened by tommy
bars rather than spanners are to be preferred —
spanners, nuts and bolts are easily lost and the hexagon
heads of nuts and bolts are easily damaged.

Rowcrop systoms

o The speed and effectiveness of intercuitivation in
rowcrop systems is very much influenced by the care
taken with previous operations — in particular the
accuracy of row planting and the consistent
-preparation and levelling of the seedbed, or the
accuracy of ridge formation,

® Rowcrop spacing may be varied from traditional
practice to sult new cultivation systems and
machinery, the plant population being maintained by
adjusting the in-the-row plant spacing.
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Tabie 2. Pull and power of various animals in good condition

Animai Typical weight: kg Pull-weight ratio Typical speed Typical power
Light Average Heavy Low High kmih kw

Ox 250 350-600 700 0.10 0.12 3 0.40

Cow 220 300-500 600 0.08 0.10 2z 0.30

Buffalo 400 500-700 8c0 0.12 0.14 3 0.60

Donkey 120 150-200 256 014 020 32 0.25

Notes:

1. The lower value of pull-weight ratio should be used when walking conditions are poor (.. rough or soft ground). The higher
value may be used when conditions are good.
2. The pull-weight ralio is based on the continuous capability of the animal over a working period of three to four hours.

Draught animal power (DAP) ® Full benefits of the animal power will not be reatized if
it is only used for primary cultivation and seedbed
preparation. Attention should also be given to applying
draught animat power to planting, weeding, harvesting
and transport operations.

@ The introduction of animal-drawn equipment may
benefit from a radical review of existing practice (such
as the possibility of introducing a broadbed and furrow
system with a two-wheeled toolbar) backed up by
realistic evaluation trials.

® The full benefits of animat-powered mechanization are
only likely to be realized if the farmer has operational
control of their use. This implies the ownership of at
least one draught animal, and the encouragement of
mixed farming systems.

Animal harnesses

Many types of harness are in use throughout the worid.

Although types vary in detail they may be ctassified as:

@ yokes:head yoke (sometimes called neck yoke};
shoulder yoke (sometimes called neck yoke
or withers yoke),

@ collar;

@ breastband.

These harnesses are illustrated in Figure 3.

The most effective type of harness depends on the
specles and breed of animal. Yokes are sultable for
bovines — cattle and buffalc — which In general have
strong shoulders, whilst the equines — horses, donkeys
and muies — produce their best pull from the breast. The
yoke is therefore unsuitable for equines, who shouid be
fitted with collar or breastband harness.

Yokes may be used for single animals or to harness
animals together in pairs. The head yoke Is not suitable
for humped Zebu cattle (bos indicus) which in generat

Fig.3 Types of Hamess. * # ¥ ¥ % X% KN x W ¥ X

@ DAP has been used for many thousands of years to
provide power for infercultivation and other field
operations, transport, water lifting and processing X *
operations. The most-used species are cattie *
(approximately 60 per cent of the total worid number of ;
work ani)l'na!s). buffatoes (i3 per cent) and donkeys (10 I e
per cent -

@ Within each species, for animals in good condition, B oK ki & 4 & X X X W
the draught capability depends mainly on the weight
g:eg:’e ia_::ll’rlnal2 and to a rather lesser extent on the ‘

A e 2 shows typical pull capabilities of the f
three main species. For example, a 450 kg bullock | e & NS F x A % ¥ 3 ¥ %
should, taking a pull-weight ratio of 0.12, be capable of | Fig.4 Top view of a long beam yoke for cuitivation
providing a pull of about 0.12 x 450 kgf = 54 kgf (540 | between rows, showing the animals spaced at twice the
newtons). row width,
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Fig.5 Double neck-yokes used in Southern Africa (row

crop spacing: 900mm) (Howard, CR. 1979 ‘The draft ox:
management and uses” Zimbabwe Rhodesia Agric. J., Vol 77(1).)

A

have weak necks compared 0 non-humped (bos taurus)
types. The double shoulder yoke is usually simple in
shape and construction, and so is easy to make. It has
however been criticized for its tendency to cause

shoulder sores and to compress the trachea and the
blood vessels entering the chest and causing the animal
to tire quickly. These shortcomings can be alleviated by
shaping the yoke carefully to fit individual animals and
providing padding at contact points.

Double yokes are most commonly used but single
yokes may aiso be used in conjunction with a swingle-
tree anabling the implement to be pulled directly behind
the animal. A single aniimal is usiualy well capable of
pulting an intercultivation imptement in light to moderate
soil conditions and extends the possibility of ownership
and use to a greatar number of farmers who are unable to
invest in a pair of oxen.

The double yoke beam has to be longer for
intercultivation work compared to ploughing because the
animals have to straddle two rows of crops to work the
space between them. The spacing of the animals then
corresponds to twice the row width as shown in Figure 4.
Figure 5 (Howard, 1979) gives the dimensions of double
shoulder yokes used in Zimbabwe for a row-width of
90em.

Professor Frank Inns
Silsoe College
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two major types in this category, those that chop the
weeds and the soil, and those that cut the weeds below
the surface in a pushing and pulling action. in addition to
these hoes there are another 8 hoe types illustrated on
page 38. Manutacturers listed there are indicated on the
table below, with a dot in the 'other’ column.

WEEDING HOES

The 10 hoe types iilustrated below cover a range of
implements designed for removing weeds from
cultivated plots. They are ideally suited for weeding post-
emergence either between or within the rows. There are

Flat hoe Weeding hoe Pulling hoe Pushing hoe Dutch rioa
WILHELM ABT WILHELM ABT LANG FERRY LANG FERRY BURGON & BALL
?%— ‘0 Z
Duteh hoe Onion hee Small garden hoe Small cultivating hoe Asparagus hoe
ELKEM A/S BURGON & BALL WILHELM ABT WILHELM ABT WILHELM ABT
Manutacturer Country €| 4] é -] r @ é [~ f {r~ | Other
BORAL CYCLONE LTD. Australia . ® ¢ ) ]
BULLDOG TOOLS United Kingdom L * ] .
BURGON & BALL LTR. United Kingdom ® ® [ ]
CALDWELLS LTD. United Kingdom ®
CEAF, SN.C. Italy * L] . ®
LEON CLEMENT & CIE France L ° . ° [ [ °
COSMQO INCORPORATED Japan ] ® [
COSSUL & CO. BVT. LTD, India L]
DALTON COOPER & GATES CORP USA .
EDELMIRO VAZQUEZ HNO. Spain ®
EICHER GOODEARTH LTD. india )
ELKEM A/S Norway ° ] ]
FARM MACHINERY RESEARCH CENTRE Sri Lanka ® .
FORGES DE LAVIEU S.A France ] ] ] ]
GOSERUD PRODUCTS MFG. CQ. US.A, [ * ®
GOVERNMENT IMPLEMENT FACTORY India ) ®
IDEALSPATEN UND

SCHAUEELWALZWERK GmbH Waest Germany * !
JENKS & CATTELL LTD. L United Kingdom . ° ® . ®
KELLER MFG. CQ. INC. - U.S.A, L ]

KOREA TRADE PROMOTION CORP. Korea ® ]
KUMAON NURSERY India . .
LANG FERRY & CIE France ® ) [ ] ] [ ] ] [ ] ]
LYSBRO FABRIKER A-S Denmark ® ® ® [
MANUFACTURE FRANGAISE DE

FOURCHES France [ ] ® ] ) ® ] . [ ] ®
NORBERGS, ATS SPAD &

REDSKAPSFABRIKER Sweden ] . e ) ®
QUTILS WOLF France ] ® ] L ] ]
SAMUEL PARKES & CO. LTD. United Kingdom ° ® L o |e @
POLAR WERKE GmbH West Germany ® ® ] . o (@
SANDVIK AB Sweden ) L4
SILCF.O. France ® ) ] ®
A. SPALDING & SON LTD. United Kingdom ®
SPEAR & JACKSON (TOOLSHLTD. United Kingdom [ ] ° [ ] ® ®
SYNDICAT DE L'OUTILLAGE AGRICOLE ET

HORTICOLE France * LJ
TRAMONTINA SA Brazii )

TRQJAN FTY. LTD. Australia o L] ] L4 .
WELISARA AGRICULTURAL IMPLEMENT

COMPANY Sri Lanka 1 ] )] ®
WILHELM ABT Gmb# & CO KG. West Germany e |eo | @ e |0
WILKINSON SWORD LTD. United Kingdom ] *

WOLF TOOLS FOR GARDEN & LAWN LTD. United Kingdom ® . ] L I
WURTT GABELFABFIK FR. KRAUTER KG West Germany e |e e | e
ZINCK'S FABRIKER A/S Denmark L * L L




GLIDE:N-GROOM HOE

PUSH-AND-PULL HOE
exc!em produce tma hoe used for
m
3;« md:h s 11Smm and the
"“’“ 205 pac e
W&nm al!of(:ycfones
s and also and gicks)
cmmumlmmmn

BORAL CYCLONE. AUSTRALIA

Gasanst thia hoe which is TANGED PAXTON HOE

operated by & push and pull mation, TURNIP HOE

eutting weeds below the surface. Blade Bulldog produce the hoe In 2 sizes

16cm wide. Simitar modals are produced 152mm and 200cwm width. The finish is This hoe from Elkem Spigerverket |

by the other manutacturers listed betow. haif bright and is shaped on the two trant T0mm wide with a 137cm handiz. it
faces. It is {itted with a 1.5m handle. wei&hs Q.8kg. Stmilar hoes are produced

U-SA Similar models are produced by Jenks & rbergs, Parkos and Trolan,

LEON . FRANCE Catigll and Polar Spaten,

FOURCHES. FRARGET 1oC OE ny UK 8 naenas A6, AD, NORWAY CRWAY

LANG FERRY, FRANCE JENKS & CATTELL, UX. PARKES,

SIFCO, POLAR WERKE, W. GERMANY 'I'IID.I L

SPINTILLER

This ‘revolutionary’ implemant's pairs of METZ NANCY

biades are set at about 12 1o the vertical
uo hat they converge ! a slide-slicing
and rotary chopping mation which cula
into the ground In a digging, pinching
actian, A 2tine head ts also lvtilable

UK
n"‘ttﬁ“&%omummuu

IDEALSPA W. GERMANY
ouTiLS WEE’F“ FRANCE pAN
WOLF, UK.

CHAVROT EMANCHE

L60n Clément produce this awan-necked
hoa In two sizes welghing 1000g, for the
amall model, and 11 for ihe large
rnodng A simllar hoe |8 produced

LEON GI.EHENT- FRANCE
CEAF, (T,

Léon Clément Produca thia forged awan.

neckod hoa. it [s avallable in 3 widihs (of

diﬂell wolghls 140mm  (0.4kg),

.5kg), 1B0mm Eo.ekgj. Also

lvcilahla is tha broader, (o.alqﬂ

upoau de Gendarme' hoe, a broa

blada wilh & raised, royndad cenlre to
whict: the neck is atiached.

LEON CLEMENT, FRANCE

MULTIHOE

e Muitihoe i a claverly designed new

mol whk:h perfogn many soil-

Addiﬂonﬂ!ylthasalocklmonna
upper edge which enables it to cut

MICker weeds siems. Amonqthowshsnl

can (I gre:-
HOEING Draw it backwards and
forwards to use the bottom cutting edge

UNOOI.NSHIRE LONGHORN

The main featwre is a pair of Bulf
Hom handles, which give a rem, ble
ee af coolrof and leverage, and
which meet in 3 single main shaft a.ncl
split again into a wide-
comes with two sels o
single blade for between rows
double to span @ row of crops Welgm

PALMER 2 SHELLEY LYD.
Nechelis Plsce
Hirmingham B7 SAL, UK,

HOEBOY

Designed !o rolavate prepared soi
remove weeds, and keep sl free lrom
weeds thi ihe growing season. 12
revolving bl break up surface soif, to
form aar ilted mulch, ideal for bacterd 1o

n. The cutting knife at the rear cuts
wend rools below ths surfm Width:
21em, net weight: 4

pemnene,
Washington 98401, U.S.A.

RO-HO GARDENER

Push the hoe and the sawtooth bladas
bita into the soil and leave a pulverized
mu!c . The shapenad sculfle biade cuts
off the woeds, and permits work ¢losa to
the plants even when small. Reverse the
hoe and It is ready for dee) culﬂvnllon
The hoe is completely adjustable. Nof
recommended lor atony or trashy soif.
Varigus models in sizes up to 35cm
wide avallable from:

ROWE ENTERPRISES INC.

IL 81401

USA

DALTON COOPER AND GATES CORP,
205 West 34th Strest

Naw York, NY 10061

USA

AMERICAN LAWN MOWER CO.

P.0. Box 308

WII. IN 40178

HAHA!H‘I’M AGRO IND. DEV.
CORPORATION LTD.
fiajan Houss,
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hiades at the trore, and two at the
This impiement cam cover
and according to the manutacturers,
b oA ke
e hal star
woadat can aiso te warkad across the
gws to cenlroute to sarhing
operations.

¢

:

%
A

g

ANDHRA PRADESH: AGRICULTURAL
UNIVERSITY

E=r.

SINGLE-ROW ROTARY
PADDY WEEDERS
(SINGLE CYLINDER)

WELISARA ROTARY WEEDER This all-

steel, manual r is guitable for

medium jowland soils and has a

capacit'f of 0.029 halh. it has & workin

g::h of 140mm and a working depth of
.

WELISARA AGRICULTURAL
IMPLEMENT COMPANY

SRl LANKA

MALANG SINGLE-ROW WEEDER
Similar In design to the model above Byt
has a capatity of only 0.012 ha/h, and
has a working widih of 110mm and a
working depth of 70mm.

0.0, BUMBING

M

lN.I.'IO ESIA

SINGLE-ROW LOWLAND
ROTARY PADDY WEEDER

This weeder is rroduced both the
Farm Machinery Resegarch tre and
Welisara It conssts of 3 Thar handle
which Is tixed to e rear of the bracket.
Stet:l rgt‘g;rs are mﬂ‘cm !1:: htehgfsiralte
axle w passes through acket,
A fioat i fitted at the front, The weeder
i3 syitable for lowland paddy and for
mediym e s0il. it weighs about
g, and a working widih of 150mm
ang a workinn dexth of C0mm. K has a
capacity of 0.028 ha/h.

FARM MACHINERY RESEARCH
CENTRE

ST LANIR

WELISARA AGRICULTURAL
INPLEMENT COMPANY

SR LANKA

INDIAN ROTARY
PADDY WEEDERS

ROTARY PADEY WEEDER The head of

'r'.";‘zm usiw%ww'w'&imt
& A

of the handie is adjustable, T ot of

Six serrated, spoon-sh?od Wades which
are welded 10 a drum. (ilustrated above),

INDIAN. ROTARY WEEDER This is a
similar madel (o the above, and has a
capacity of 0.025 hah. Working depth:
0mm; width: 80mm.

WELISARA AGRICULTURAL COMPANY
Ragsma

SINGLE ROW ROTARY
PADDY WEEDERS
(DOUBLE CYLINDER)

These weaders are similar In design to
the single cylinder paddy weeders
featured above, except that ihey consist
of two spiked cylinders, which are fixed
one behind the othsr in the frama,
increasiniqlhe afficiency of the wee|
process. Manufacturers of this type o
weeder include;

AKSHAT AK53 AND AK-55 WEEDERS
These two weeders have raspective
warklnﬂ widths of 150mm and 90mm.
A5 illustrated above.

AMERICAN SPRING & PREBSING
WORKS PVT. LTD.

LT M
Malad, lembl";m

INDIA

PADDY WEEDER This weeder is very

similar In dosign to the Akshat models
described above.

23B Netaji Subhas Road
3rd Flgor

Calcutta 700 001

INDIA

ROTARY PADDY WEEDER Welisara and
the Farm Machinery Research Cantre
both manufaciure this weeder, which
has a working widih of 150mm and a
capacity of 0 art.

FARM MACHINERY RESEARCH
CENTRE

g;ruwtllm

WELISARA AGRICULTURAL
IMPLEMENT COMPANY
Wellsars. Ragams

SRI LANKA

IRRI PUSH-TYPE HAND WEEDER
Developed by the Intermalional Rice
Research Institule, this weeder Includes
a front skid made of light sheet metal
which serves as a depih conirgl. It has &
capacity of 3575 man hiha, and a width
of 150mm.

POYING'S WELDING SHOP
262 Nations) Hi-Way
Brgy, Anos, Los Banos

na
PHILIPPINES
ALPHA MACHINERY & ENGINEERING
CORP,

Makatl Commercial Canter
P.O. Box 579
Makatl, Matro Manila, D708
PHILIPPINES

PADDY WEEDER This all-steel weeder ig
best used on fields where 25-50mm =
water is standing. it has a capacity of
0.2ha per day.

COSSUL & CO. PVT. LTD.
a0
WDy Kanpur, U.P.

WEEDER Similar to the above weeders in
dsslg‘r;'.nlhls model has a working depth
of 1 m.

MUSUHAMA, C.V.
Jl. Raya Kejen 248
Tegal, Jawa

COAPORATION ;1‘&"" IND. DE. SAI LANKA gﬁ'ﬂ&%'ﬁ tg:muusralss INDONESIA
TWO-ROW INDIAN ROTARY DOUBLE-ROW ROTARY
PADDY WEEDER PADDY WEEDERS
Produced by both the Farm Machinery {DOUBLE CYLINDER)
Research tra, and Welisara, this

Incifan rotary paddy weeder is similar in
nciphe to the singte-row modsl above.
t consists however of a double frame
which is bracketed fimtly to the wooden
handle, and stabilised by a cross-bars in
front. Two sets of sanrated blades rotate
on twin drums fitted 1o two | ndent
axles. This weeder is suitable for light
soils, and has a capacﬂiy of 0.03ham, it
has a working width of 280mm and a
working depth of 50mm.

FARM MACHINERY RESEARCH
CENTRE

oo AN

WELISARA AGRICULTURAL
IPLEMENT COMPANY

Waiisars,
SRI LANKA

HAND PADDY FIELD WEEDER Cococo
produce a 2row as well 2s a singlatow
weeader. The sled and claw wheels are
a'uminium sheet. K is available in three
sizes, with working widths of 2 x
180mm, 2 x 210mm, and 2 x 240mm.
CECOCO

oo m Osaka 567

ral , Osaka

JAPAN

TWO-ROW ROTARY WEEDER Designed

for wetland puddled soils, it has a sturdy

woodan handle and a city of

0.04haih, Working depth is m and

working width is m. The weeder has

WELISARA AGRICULTURAL
IMPLEMENT COMPANY

Woelisara, Ragama

SAI LANKA




NAIL. WEEDER

The nail weedee i suitable for paddy in

I‘:%md& It is cperated by one man,
wil be gbie to cover & hectare in

about 3 haues. Qvaradt tength: t.2m,

WELISARA AQRICULTURAL
IMPLEMENT COMPANY
SHE LANKA

WIRE WEEDER

Ag welt as weeding, this tool can break
up the soil surface. or rake grass and
leaves. Bt IS t3m wide, with the witas
19mm apart. The weeder alone (less
handles and wheel) can ke bought tor
use on & wheal hoe.

RALYON COCPER AND GATES CORP.
205 Wust 3th Strest

New Yok, NY 10001

USA

HAND WHEEL-HOES

Tha hand wheelhoes manufactured by
Union Forgings and Tropic (illusirated
let) are designed for the efficient
intercutivation of row crops by one
apetator. Weads are cut by the action of
the rear-mounted blade passing thecugh
the soll. The operator pushes and pulls
this blade whilst standing in ane place,
belare moving along 1he row. are
8asy 1o operate and require little eHort.
The Unian For?ings model differs In
having right-angle fent handies instead
glsadbshapsu fiandies, and a V-shaped
B,

UNION FORGINGS
Focal Point
Sharpyr, Ludhiana
Punjab

INDIA

HAND WHEEL HOE

This implament consists of a wheeal, a
frame and a hoe. It works on the same

inciple as the Tropic and Union

orgings hoas described above. The
m:{"or difterence however, is 1he
V-shaped tine which cuts the weads and,
at the same time, moves aarth to right
and left to form smalt ridges on either
gide of it. Thus it_also perorms an
earthing oferatlon. The hoa is 150mm
wide and tS0mm lomg Tha flied hoighe
of the whaola implement is 960mm.

MAHARASHTRA AGRO IND. DEV.
CCRAPORATION

House, 3rd Fioor
Near Century Bazar, Prabhadevi
Bombay 400 025
INDIA

‘FARMER’' CULTIVATOR,
PLANET JR. NO. 125

The & reversible culivator teath perform
a hoaing action. They are arranged so
that the furrow made by the outside
tooth next 1o the row Is filled up by the
fallowing tooth. The teeth are the right
width for thorough cultivation and easy
pushing and have double life because
thay are reversible. All are made of oll-
hardened, temparad steel.

Thié model is quickly adjustabia in
width from Z4cm to 38cm, which means
cultivation ¢t 30 to @Ycm rows at one
puuﬁe. For still narower rows, the two
oulaide teeth can be easlly removed, The
46cm diameter, steal wheel is acjusiable
fo roFurate the depih of werk and the
handles are at#us!abla in height to suit
the operator. Tha overall weight of the
cultivator is 11kg,

DALTON COOPER AND GATES CORP.
205 Wast Jth S&j.:!

WHEEL HOE

Twa horizontal culting blades, each

185mm long, are fixed 1o a horlzontal bar

{see¢ lliusiration}. By alterlng thalr

gitions, a maxh.um culting width of

70mm can be oblalned. The maximum

depth that the blades can be used at Is
.

The horlzontal bar can take a varlety of
other soil-working components, the
helght and position of which can be
adjusted. In the case of tnes, lthe
maximuym depth I8 60mm. With
aprmpmate attachmants, 1he devica Is

uitable for any upland crop, in light to
medium solls.

Tha helght of the handie bar s 875mm,
ang the averall walght |8 12kg.

WELISARA AGRICULTURAL
W:II.EMENR:“COMPANY

sara, Ragams
SRI LANKA
FARM MACHINERY RESEARCH
CENTRE

Maha Hiupaliama
SRI LAN'ﬂ

HAND-PUSHED CULTIVATOR

This is a very varsatile multipurpose
toslbar tgpe of hoe. The frame is of
metal, it has an overali length of 1.52m
and a chassis width of 0.30m, and the
handfe is held 061-09Im above the
ground. Ithasaweig:leof 6.4kg. It can be
used with one wheel (for cultivating
between crop rows) or 1wo wheels (for
cult;’vating both sides of a single crop
ow),

The foliowing attachments are
avaitable; a 20cm V-shaped skimmer for
hoeing in soil with no stones; pulverising
star-shaped rotating bfades for breaking
up soil; rakes for seed-bed preparation;
‘duckfoot’ cuitivators for aeration and
pravention of weeds; and a ridger for root
crops.

JALO ENGINEERING LTD.
Wimborme Industrial Estate
Wit Lane, Wimbome
Dorset

UK,

ONE WHEEL HOES

ONE WHEEL HOE — 'RADANA’
Removal of weeds and loosening of soil
crusts is achieved by this _ll_‘pe of cuiting
blade (illusirated above). The whesl can
be ad%uslsd by means of screws in the
forks for helght and deptn. The blade is

designed to be used even in the hardest
ground. The wheel has bearings on bath
sides for di- abifity. The cutting tools
consist ¢ ¢ culling blades, 19¢m long,
and & ?ooseloot plough, Tlem wida,
which is adustable up, down and
sideways. It is possible 1o fit an
attachment for heaping up the soil.

TROSTER LANDMASCHINENFABRH
GmbH & Co. K

P.O. Box 240, Buizbach

W. GEAMANY

HIGH-HOE The High Hoe is strongly
constructed yet light and easy o use. It
has two horizontal blades which can be
adjusted by simply undoing two wing-
nuts, and placing them in numerous
different positions for sither centre or
side hoein%. The handies can be
a!f!]uatad to 3 differant heights for ease
of use,

mg:ﬂa'ha!"" ﬁ"ﬂﬁw:‘gu CO. LTD.
mlmmol‘hh'l‘l'; YO1 5LP

2.9
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‘MACO" WHEEL HAND HOQE Using this
madel (illustrated), ane person can hog
{4082 in aday.

FROMINDER A CO. ALLIED INDUSTRIES
Hural. Distt. Ropar, Punjab

MODELS 501A and 1501A BIG WHEEL
CULTIVATOR

AMERICAN LAWN MOWER €0,
Shaibyville, IN 46176
USA

HIRA" WHEEL HAND HOE Q.4ha can be
8 J,li“t H ? y o °“':l o HIGH WHEEL CULTIVATOR 243A
2k of m.;j&mw W LAMBERT CORP.
atiachments: tikg. glg Hunter Avenue "
WNTER : y £& CO. u..lozsﬁ.namg 45404
Road, Jagraon
m Punjab HIGH WHEEL GARDEN FLOW 220
4o e o o o Fegrene: one
) eels, X!
pb:mm and & ;Dﬂ:l\gucultﬁ:ml LARGE WHEEL HAND‘
att t are avaltable tor this model. HOES WHEEL HOE
HAND WHEEL HOES DOMINION BAN A ul FACTURING CO. The following manutacturers produce COSSII“ L & CO. PVT. LTD.
Various manytactyrers of ditterent types mllﬂ'. 'grﬂig:‘ys pe&ls 0:1 Iarg? ﬁheleld?w gitl\ 3 }l"'ﬂﬁ:rﬂ:m?g
; ¥ of attachments ingludin d v aal
of wheeied hoes are listed below. Stine cultivators. uelng & an INDIA
HAND CULTIVATORS
These madels of hawt hoe are all
i A motal frame
backwards trom eash end of the
axe. Onto the rear of the frame are

placed two handles (their angle can be
A e

ing, g, Cultivati
eaTMNGUL.

HAND CULTIVATOR NO. 85 The
Culinaiud (ustratea atbave) 1S Qf Lght
construchon with woaden handles,
et aic s emp g bars 3 e
g pans; 2 v
Cutters, Smﬁwm garden phough
and tuffower.

KX LIEN FABRIY.< AIS
T Arenatsl

12
NORWA

macks s eapecia designed for \ary
is 5 very
narrOw row widths. Cultivating widdth is
25¢rm 8t maximum, The bearings are
dustproal, minimisng maintenance,
Gross weight with two Mal weeder
Cultivatoss, 3 times, a plough and
-3

PHYCO BV,

Poathax 79

LeusdenG, 3830 AR

KETHERLANDS

PLANET JR SINGLE WHEEL
HOES MNos. 16, 17, 177, 18 and 19
single wheel hoes are differant

variations on a two-handled 37cm
Sameter steal-whosled

2 . cultivator,
der, flat tines, r. and spanner,
Additional attachments include a

ang r, puiverizer, a pair of
3Jpronged cullivator teeth, onion
harester (3 Nat  blada)

ang o
r, Tha lalter Is

fgarden plough) is of @ more rugged
construction with the handies piaced

turthee forward, giving greater preasure
on the gnous? paint, making for deeper
Kings Saresn Douas whioh s o

ing n plough which has a 44ecm
steal wheel; lg is lightar {only 7kg) and
cheaper.

DALTON COOPER AND GATES CORP,
265 Wt Jith

New York, NY 10001

USA

PLANET JR. TYPE HQES The
manufacturers below make hoes very
simitar 1o the traditional Planet Junior
hoss described above,

COSSUL & CO. PVT. LTD.
123 - industrial Area,
Fazalgun, Kanpur, U-P,

APS.51 ASPEE HOE American Spring
make this hoe with 20cm flat weeder
tines, 3 cultivator tines, plough and
spanner. The hoe has stainiess steel
handles with rubber grips. Welght 7.5kg.

AMERICAN SPRING & PRESSING
WORKS PVT, LYD.

Ak Houeng Soclety Rosd
mmm':' Sombay 400

HAND-WHEEL HOE This hoe has a
narrower base plate to which are

attached three cultivator tines. it has
slesl handies and Is dealgned for dry

* tield operation.

WEST BENGAL AGRO-INDUSTRIES
CORPORATION LYD.

23 )i Subhas Road

3ed Floor, Calcutia 700 001

INDIA

JURITER WHEEL HOE This is a
sophisticated single-wheel hoe. i has a
spoked, semi-pneumatic, rubberiyred
steel wheel (30cm diameter) mounted on
ball bearings. The light-weight handles
have pistol-grip ends. Standard
altachments are available plus a 22cm
oscillating stirup (a continuous llat hoe
blade) which makes minimum effort
push.-pull cultivating possible,
Aiternative arrangment consigis of two
15¢m or Hcm slirups which, with an
otfsel whesl axle, allows close
cultivation each side of a crop,

DALTON COOPER AND GATES CORP.
205 West 34(h Street

New York, NV 10001

USA

CULT-A-EZE GARDE|
CULTIVATOR

Supplied with 3 toots: a 5tine cultlvatar
for hoeing, a slicing hoa with a horizontal
blade and a furrow plough. These just
slot into place, with no wrenches
needed. An optional mouldbeardhilling
plough is also available. Weight
including attachments Is 8kg.

EARTHWAY PRODUCTS INC.
P.0, Box 547, Maple Strest

COMBINED DOUBLE AND
SINGLE WHEEL HOE

This adaptable cultivator can be used
with one wheel or with two — 102 to
279mm apart, The frame height can be
adjusted so that it can siraddle a row of
plants S0cm high. The whaeels are mads
of stee! and are 3586mm in dlameter. The
frame is light, able d

TWO-WHEELED HAND
HOES

GARDEN HOQE This is an ail-metal
cultivator with a2 handle which is
adjustable In height. The following
allachments are available: cultivaters
{hoes}, rakes, rolary pulverizers, a {awn

ztgelﬁtand the handies are adjustable in
eight.

Attachments are all oiltempered.
Using the two 114mm and two 152mm
hoes, raws from 15 to S1cm apan can be
intercultivated. Leat-lifters, rakes and
ploughs are also available.

There ara 3 models; the Planet Jr nos,
11, 12 and 13. The no. 11 has all the
attachments, the no. 12 ail but the
114mm hoes and the rakes, and the no.
13 anly the pair of 152mm hoes.

DALTON COOPER AND GATES CORP.
206 Weal Mth Strest

New York, NY 1000f

usa

a plough, a skimmer and a

fidger.
5\'011 LTD. Contre
ﬂ‘.%‘ En{tmvunam 380 005

TWO-WHEELED HAND WEEDING
MACHINE The use of one or two lar,
wheels makes this cultivator versatile.
The tools available are cuitivators (hoes),
horizontal blade hoes and plou?hs. The
net weight with accessories is 7kg.

PHYCO B.V.
Posthox 79, Leusden-G, 3830 AB
NETHERLANDS




COSSUL 3-TINE
ANIMAL-DRAWN
CULTIVATORS

RN, Cuttivator
et day. llustrated above.

‘TRIPHALI’ 3-TINE
CULTIVATORS

MACO ADJUSTABLE TRIPHALI This
bullockdriven cultivator (illustrated} is
designed for tilling after plougm. and
{or preparing the seedbed for sture
canservalion. It can also be used for
intercultivation. Using one pair of
bulkycks, the ‘Triphai® can cover 1.2ha
per day. It has a working width of
4560cm, and a working depth of 5-10cm.

MOHINDER & CO. ALLIED INDUSTRIES
:;lué]uﬂ, Distt. Ropar, Punjsb

TRIPHALl Unien Forgings {zroduce a
3tine cultivator similar to the model
al it Is designed for segondary
cultlvation, but can be used for hoeing
widsly spaced crops. It is also usefut fof
weeding In loose soils and for breaking
the crust tormed aftar rain.

Fou Peint, Sharpw
00! r
Ludhians,

INDIA

sasch] tiachment for ditferent types ot work if necessary. (illustrated above right} can be easl)
St s Cho o upplad 56 TN CULTIVATORS T ot waiie i s VRl i setin ""%‘é e
i " attachments for weeding, A wi ngs. mploment has
3-9?” by the Vikes . la 1.21.6ha per (‘i\lﬁlﬁm&’ m"""ﬁff? ?umademufmmmon%:' o furrawing. It hulc:gu.-lt 1 uﬁ@ﬁ a nat welght of zqkq and apeapaclly of
with sleel biades. The space batween and @ working wigih of m. The 4Sham.
COSSUL & CO. PVT. LTD. the blades Is eullwdluslad by net weight of the cultivator ls 17kg.
}ww‘a.? l&.;senin lt:lll"l‘.;.lézztl wl; 'Mlmh:‘\:ng“l‘: ANIMAL DRAUGHT CULTIVATOR Th Pb?u:lu . Ousakn 567
‘szalgund, Kanpur, on o 3, L] , Osal
INDA blad":delmcﬂan can however be adjusted working width of this cultivator .IAPANOM
INKUNZY’ BS3 CULTIVATOR
PRI s LA | | e otay Wostr conists ot e
short beama, to each of which & tine (8 attachments. There are iwo adjustable
bolted.” The overalt weight of the u."f::' gns o w:ietdhlenrg ‘,;,": %’u Jl;: :‘mk
STINE WEEDER Shiator 1o dpprox, 38kg. Bulsweyo ridges. In the cenire al the back I8 a

ncorporates outside ﬂdgnlna tines for
u

i
throwing noil againat the rees roots

ol s r uce the
which {8 & modal with only two tines,

Thin s & wowder nect 1or use with of the plants, as well a8 apring, steel: 3
paniet i T VR BRAR, || e i e || oo AgmcuLTUAL
weight, )
as do the handiss. It has a 20cm LUGAR! EXTENSIOIN PROGRAM BULAWAYO STEEL PRODUCTS New Industris| Estate
wheet. The tines ure | Project 8 Donnington P.C. Box s

attbchad with 25 x 12%mm bolts, and P.O. Box 128, P.0. Box 1605, we Kaduna State

the wicth s sdjusiable. The weeder KENYA ZIMBABWE NIGERIA
3 AND 5-TINE TRIANGULAR
CULTIVATORS

STINE CULTIVATORS

“STINE W'mms ar%'mf;r““ ;)
designed for weed
aomroﬂllumma;).o

ELISHA ENGINEERING
g‘mmm.mnu
ANIMAL-DRAWN CULTIVATOR A simiiar
RAM NARAYAN ENGINEERING
;ﬁ.um.u

CNEA. and Uproma both produce a
range of friangular cultivators. The basic
frame can be titted with 3- or S-apring or
figid tines, or a plough-share, and the
S S e o e
U [ em glong the frame
to the requiredngoaltim. The workil
depth can be altered by the adjustmen
of the wheel, and the traction chaln can
be lengil or shartened to maintain
the cultivator at the comect angle.

CNEA,
BURKINA FASE o

B.P. 2088, Lomé
T0GO
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3 AND 5-TINE
CULTIVATORS

WESTERN HOE ‘QCGIDENTALE' This is
a mutti-purpose frame with 3 o¢ 5 hoeing
lades, a

GI:! dm‘tgioo' umﬁ 3 gaed drill.
f , & or a ill.
Thgec'listancew tings can be

adjusted by a screw mechanism atove
@akii line. Weighl: 18-25kg. (lett).

SISMAR
B.P. 3214, 20 rue Or. Thaze
Dakar, SENEGAL

TYPE 100 CULTIVATOR This Is a similar
3ine cultivator with adjustable wldth
minﬂ trom 400 to It Is

gned for ploughing vineyards and
othet cultivated areas ready loc ming
and Intercultivation. The working deptl
ranges fram 100 to 150mm and is
centrolted by the amount of prassure
applied.

3-TINE CULTIVATORS
WITH LAND WHEELS

ROW CROP HOE A 3-tine cultivator wiih
ad|ustable width (Hustrated).

ALVAN BLANCH DEVELOPMENT CO.
LTD., Chatlworth

Malmesbury, Wiits., SN16 850, LK
‘HOUE SIPEX’ A simple 3-tine cultivator
which can be ‘fitted with spring or rigid
titnes, ridging plough, groundnut lifter
atc.

shrax g Tharot, 44000 Nanies
T IR
5-TINE CULTIVATORS

‘HOUE SICAMIA” This (illustrated ledt) is
a larger, haavier version of the Marpex
‘Houe Sipex’ featured above. it weighs
about 50-100kg, depending on the
attachments, and has a strong, square-
shaped multi-purpose frame to which §
tings can be fixed. As wall as spﬂng
tings, as shown [n the illustration, rigi
{nes, groundnut lifter and *idging plough
are available as attachments.

W oin Wi mamsm bl
1 IR LAY, SSAN ames
FRANCE

NUBA GRECO HOE This is & cultivator
with § soring tines and an adjusiable
width. The depth can also ba adjusted by
altering the wheei at the front,

ED.AA

i —
m’ucsé

3-TINE LEVER-
ADJUSTABLE
CULTIVATORS
'PLANTATOR' P-409 HOE/LISTER
(Hiustratad) Cultivates all root crors
planted In ridges. Drawn by a horse its
working width is adjustable from
22-63¢m by lever, and various
altachments are avallable, Capacl;y can
feach 0.8hafh. Manufactured by
Wylwémia Urz. Kemunalnych, from:
AGROMET MOTOIMPQRT

rade Enterpiiss
PO, Box B Warermiia JLAND
TYPE 110 CULTIVATOR Like lype 100,
FAPX Ulica M, Tita
1935 *alne, YUGOSLAVIA
TYPE Q0.8 CULTIVATOR, A light hoe

S-TINE ADJUSTABLE
WIDTH CULTIVATORS

ANGULAR EXPANSION WEEDING HOE
The iilustration above shows this all-
ateel S-tine cultivalor which has a rachet
lever for ad]uating the working width.
The working depth Is S10cm. The tine
fittings are all from heatdrealsd
carbon ateel, and the overail weight ol
the hoe Is 40kg.

EICHER GOODEARTH LTD.
3rd Floor

12 Pi, New Delhl 110019
INRIA

&TINE CULTIVATOR Unlon Forglnnu
produce a aimilar model 1o the Eicher
cuifivator above. It is designed for
intercuitivation of row crops and the
ovarall width can be adjuated by means
of a lgver.

UNION FORQINGS
arpur, tudhiana, Punjab

AGRICOLA CULTIVATOR Agricola also
produce a 5tine adjustable width
cullivator, The conatruciion is however
different irom the mcdals shown abova.
The 5 tinas are (ixed in & row (o & cross-
bar at rightangles lo the beam. This Is
Iointed whore it connects with ihe beam,
As the lever is opersied, tne ends of the
crosabar are hooked to a Sholed plate
running nlongglgc ihe front of the beam.
As thoy ars hooked further forwdrd the
croesbar ends swing forward, moving
the culsids tines ic & narower formation

R’aiilﬂ‘:’tﬁ:‘;ﬂﬂ'&th’" and weeding. and making the width narrower.
CHINA NATIONAL AGRICULTURAL AGRICOLA
MACHINERY IMP. & EXP. CORP. 34 rue Bani Amar, Caasbianca
26 South Yeutan Street, Beijing, CHINA MOROCCO
STINE LEVER- quowus
égJUSTABLE Box 1056, Bulsweyo
LTIVATORS (WITH
STANDARD CULTIVATOR A light
LAND WHEEL) sturdy cuftivator with a working !Eddlhyg;

INKUNZI 8541 CULTIVATOR A 5tine
cultivator with lever for adjusting
mng width. Attachments avallable.

SULAWAYO STEEL PRODUCTS
s A
ZINBABWE

BAIN MANUFACTURING COMPANY

= “aﬂm

ZIMPLOW CULTIVATORS Zimplow make
two cuitivators with a working depth of
75mm, S41 is a heavy model suitable for
ow crops between 610 and 1087mm, The
‘Light Cultivator' is suited to namow
cultivation, e.g. between 475 and 75mm.

80-115¢m, adjustable by lever.
AGRIMAL g'»uwm LTD.
P.O. Box 143, Blantyre
MALAWY

IDEAL. CASEMENTS CULTIVATOR This
maodel Is similar to the Inkunzi BS41
lIrustrated ,

IDEAL CASEMENTS (E.A) LTD.
Box 452319, Nairobi
KENYA

GPSE 5-TOOTH CULTIVATOR Has a
lever for adjusting width, and a regufalor
for altering depth, 2 cultivator teeth and
a hiller blade set. Working width 80:m
and womslgﬂ daﬁth Sem.

Miscﬂ N | Ebeua«os g
MAQUINAS AGRICOLAS TATU S.A.
C.P. 131, 15.990 Maido 5P, BRAZIL




S5TINE LEVER-
ADJUSTABLE
CULTIVATORS

STEEL CULTIVATOR/HOE This
(alluslra!ad leti) has an adjusiable head-
i which wilh the draught chain,
regulates the depth. It can be used tor
land already ploughed, as well
as Ior mter-cutmat.ng between rows of
Sugarcana, catton, maize, potataes ete.
The widtih can ba adjusted from 30cm to
by & lever, Desmnediobedrawn by
2 bullocks: there are various
allachmenis
Ilsﬂ uDUSﬂllES
KENYA
CULTIVATOR No. MEC 8 Fitted with a
lever for adjusting the tings, it has a
working widih of lo Gmmm Vatious
altachments are availab|
MODERN ENGINEEHING COMPANY
1& Anha Street, Velandi Palaysm
INDIA“m 641 028, Tamit Nadu

COSSUL & CO. PVT, LTD.
123/367-Industrial Ates,
Fazalgun). Xanpur, U.P., INDIA

BALDAN CULTIVATORS Baidan
reduce 3 and Stine cultivators with
ever adjustable width, a depth whesel
equlaior and are for mlercultwalnon of
tee, clirus, corn, soybeans, rice,

roundnuts eic.
E‘imm IMPLEMENTOS AGRICOLAS

Av. Batdan 1500, C.P.11
15.900 Matao SF, BRAZIL

MARCHESAN CULTIVATORS

A range ol 3- and S-tine cultivators, made

frorn -~ steel with optionat wooden

handles. Working width can be adjusted

by a screw cf lever. Maximum working

w:dm 9cm and worknngnd_?sgl S0cm.
HESAN I;rl.ﬁ

HAGU AGRICOLAS TATU S.A.

cPp. 131 15.990 Matic SP, BRAZIL

5TINE SCHEW ADJUSTABLE
CULTIVATORS

These cultivatars are fitted with a screw
mechanism which adjusts the working
width. Various attachments are
available, and the Marpex model can be
fitted with 7 a5 waell as 5 tines (Marpex
madet is Ylustrated).

MARPEX

HORSE-DRAWN HOE P.433

1 Thurot, 44000 L]
Fﬁn:ll CE Nants Desl?nud for Intercrop soll cultivalion
TErUINE ETR _r ‘!’f@? p!!'lt@tlpﬁ"tﬂs Me
B Vs 2Aqen 8 0 Fapts, o8 el e pecrid o
FRANCE hogzlohgi‘:l' ‘l'he workin dg 1&!: -aczbn'le
an ades can
P s e GO st éﬁm 20"t Boc, Gepeciiy 1o
s Forse-drawn fios Is manufacturad
ZIMPLOW LTD. y Agromet anfady Kuziennicze and ia
&i Shﬂugm Road availlble through:
1050, Bulawayo AGROMET MOTOIMPORT
SHeAswe Foreign Trade Enlerprize
IOD. Warsew
14-TOOTH the Row Furifier above. It is made of
siesl and may be fumished with wooden
CULTIVATORS handles. Dgslgned principally for

AOW PURIFIER No. 70 K.K. Lien
manufacture the lilusirated 14-tooth, row
puritiar construclcd of stesl with
wooden handles. The teeth are of uprlng
steel nnd ara cil-tempered far onner
wear. [t is designed for upronllnF

from between rows of vegetables.

feath are adjusted by a ucraw
machanism 10 alter the working width,
There is also I riltchel fever for adjusiing
the angle of the wheel |r|d hance the
working dogih of the hoe. The row
purlllcr No. 70 weighs 36kg and can be
equipped with & 45cm furrower If
degired,

KK, LIEN FABRIKK A'S
Tri  Arendal

12 mn
NORWA'

CD14 ORCHARD HARROW This is a
14100th cultivator simllar in design to

desiroying weed seeds, it has a lever for
adjusting the widlh and an adjustable
wheel 10 regulate depth. The harrow
waighs 31Kg, with a working width of
80cm and working depth of Scm.

RCHESAN 1M EMENTOS E
mou RICOLAS TATU S.A.
C.P. 131, 15.Iﬂl Mllh 5P
BRAZIL

BALDAN 14.TOOTH CULTIVATOR
Simitar to the above (his cullivator has
an ad|ustable depth wheal and a lave: for
allwlng the warking width, Designed for
break| nq ur hard subsurface soll layers
for cnn rol agllnat arosion It is also

for seedbed preparalion and
inlemulllvallon i I8 drawn by one
animat,

BALDAN IMPI.EMENTOS AGR'IGOI.AS
S.A., Av. Baldan 1500, C.
15,090 Matao SP, BRAZIL

STINE LEVER-
ADJUSTABLE
CULTIVATORS

also

Inchiing & moxteoard, toing Couttass
a

and 17 10 J7cm furrowers, u:“uﬂlnble.

The Horse Hoe can also be altered to &
13-tooth row purifier if desiced.

K.K LIEN FABRIKK A/S
T . Arendst

NORWA'
TECHINE CULTW?'LOFIS Téching

I’-coe the African Hoe and the Mricsn
Cutivator. The Mulli-pu Hoe has
screw adjustment for altering the wldm
and a lw for r‘:glulallng the depth. It
th of 40-70cm. The
African Hce {sasimplll‘led version of the
Muiti-purpose Hoe, with hand
adjustment for depith and width
regulation. The Alrican Culfivator
oomlsts of the Muitl-purpose Hoe from

nd replaced by steel

been
spring tines.

E5400 Veionss T hgen 7 & G)
FRANCE " Thoen

—

HITCH EVENER

The nomal a ment for hitchin,

hamessed animals 1o implements s by
means of a hitch evener comprising a
straight or curved brace to which two
'swingie-trees’ are attached. Traces from
the swingie trees attach fo the animals’

hamesses.

The Bourguignon hitch evener
ilwstrated above is specifically designed
for the pulling of cultivation implameants
by two animals. It weighs 9kg.

ggu%gumuou. S.C.AD.
, 17, 20301 Bourg-de-Péage-Cedex.
FRANCE

HARNESSING
EQUIPMENT
MANUFACTURERS

HERLIN PAD SHOP
iterebuwg, OH g4
US.A.

siSF:HHOGK HARNESS SHOP
Wuj' Unlon, OH 45683

PAUL | MURPHY

Box 307, 314 Park Street
Damesrs IL 81732

USA

MAST HARNESS SHOP
al. 1, Box 228
USA




3. MULTI-PURPOSE

TOOLBARS

el A L

Multi-purpose toolbars have evolved relatively recently in
response to changing circumstances in many developing
countries.

With the very oldest of animal-drawn impiements, the
single tool was used as a multi-purpose implement — for
primary land tillage, seed-bed preparation, seed covering
and even interrow weed control. Tools of this kind still
exist in parts of the world (see Section 1) and are used in
much the same way they were when they were first
developed. They have the advaniages of cheapness,
versatility and ease of manoeuverability. They do suffer
from some limitations in the efficiency with which they
can carry out certain critical operations.

More recently, in Asia, appropriate implements have
evolved to cuit particular soil and climatic conditions,
and although equipment for rice paddy preparation is
often adequate, the range of animal-drawn tools for rain-
fed, dryland agriculture is of limited versatility.

ke

Attempts to modernize agricultural production
systems in the developing countries have either focused
on the transfer of western capital-intensive technologies
or on the transformation of indigenous technologies
through the introduction of adapted components from
exotic systems. This has included new crops, varieties,
fertilizer technology, crop protection techniques and
crop processing technology. Until about 50 years ago
there was little serious research and development work
on improved tools, either hand- or animal-powered. it was
assumed that either very simple adaptations to existing
tools or the importation of European tools, would be
adequate.

When it was finally realized that Western
mechanization technologies would not transfer directly,
some work began on improved tools, Much of this work
focused on improved ploughs, but a number of
engineers, working independently, developed the
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Table 1. Warking times for exclusively manual operations.

Groundnut Maize Millet Cotton
Ivory Ivory Ivory
Operation Coast Senegal Chad Coast Senegal Benin Coast Cameroon
days/ha

Tillage 40 1520 10 40 — 13 8 1520
Ridaing -~ — -_ — - - 20 -
Fertilization 10 - - 2 - - 5 —
Sowing 5 10 9 6 4 7 8 5-10
Resowing - - 1 1 - —_ 2 —_
Weeding 30 15 0 24 12 N 80 30
Thinning - — —_ 5 2 -_ 5 34
Harvesting 25 19 - 6 16 29 50 40-50

Note: Except where listed the source of tahles is Binswanger, H.F,, Ghodake, R.D., and Thiestein, G.E. (1979}, ‘Observations on the economics of
tractors, bullocks and wheeled toot-carntiers in the semi-arid tropics of India’, in Socio-economic Constraints to Development of Semi-Arid

Tropicat Agriculture, \CRISAT, India, Feb. 1979.

concept of a multi-purpose toolcarrier, or toolbar. The
principie of this idea is that the equipment consists of a
main frame on which a range of soil-engaging
implements can be attached to carry out the production
tasks.

Muiti-purpose toolbars can be divided into two main
groups:

1. Simple, ‘single row’ equipment based on relatively
modest modifications to the single furrow plough frame
or light-weight ‘T’ or *A’ shaped frame (see pages 50, 51,52
and 53}. There are many variants of these and they have
been developed for a wide range of conditions and
environments, The main advantages of this group are
cheapness and ease of handling and maintenance. They
are usually suited to primary and secondary tillage
operations and to simple, inter-row weeding work. There
may be some limitations in the quality of work achieved,
particularly in relation to planting and inter-row hoeing
which may be critical operations in some environments.
These implements may be drawn by single animals with
neck or head yokes connected with chains and a simple
spreader, or iwo animals with a single chain between
them attached 10 a pole neck or head yoke,

2. A broader, two wheeled (or skids) implement that
bears some resemblance to a tractor-mounted toolbar
(see pages 54 and 55). This kind of implement is well
suited to precision strip tillage or bed systems of soil,
water and crop management and where time and swesp
cultivation is feasible. Since the implement is often
wheeled, it can also be converted to a cart, although
most experience so far would indicate that the
equipment is either used as a cultivator or a cart. Such
equipment is drawn by two or more animals, though for
light work, it would be possible for only one animal to be
used.

Hitching systems vary depending on whether animals
have a head or neck yoke, or whether collars are used. If a
poke yoke is used (the most common arrangement) the
dissel boom is usually attached to the centre of the yoke
providing stability for the attached toolbar, and permits
ffexibifily in adjusting working pitch of ground-engaging
parts (see page 48). If collars are used on the animals, a
more complex hitching arrangement is necessaty,
involving spacers behind each animai and a swingle tree
attached to the horizontally held hoom.

A number of engineers have also deveioped a range of
irtermediate types of implement, and manufacturers
now offer a complete range of implements from very

simple cultivators to very sophisticated wheeled toclbars
which are capabie of carrying out all the operations that
can be done by tractor-mounted tools.

Some of the pioneering work was done on these types
of implement over 50 years ago and recent work
indicates that, in an appropriate crop system, these
implements may have real advantages. Farmers are still
reluctant, however, to adopt them con a wide scale: some
of the reasons for this will be explored b2low.

The major tasks in crop production systems are:
primary land tiliage, secondary tiilage (where necessary),
fertilizer or manura application, seed-bed preparation,
planting, post-emergence weed control, crop protection,
harvesting, transport, processing and storage. In most
small farm production systems all these operations are
carried out by hand methods. However, where draught
animals are available it is possible to improve the
efficiency and timing of certain operations, reduce very
onerous tasks and increase the area cultivated through
the use of appropriate impiements. The use of a muilti-
purpose toolbar enables farmers to carry out many of
these operations and use their own labour more
eifectively.

Toolbars are considered to be particularly appropriate
wherever tractors give a low rate of return (over most of
the developing world), where hand methods do not result
in adequate ratums to provide basic family needs
{probably over much of the semi-arid tropics}, and where
there is an inadequate range of single-function
implements.

Advantages

1t is necessary to stress that many of the benefits of this
kind of equipment are only likely to occur when a number
of complementary conditions are present. These include
the presence of suitably fed and trained animals,
competent handlers and machinery maintenance skills
and the potential for additional returns from the use of
this equipment above those received from present
technology.

The possible benefits are:
® Versatility: the possibility of carrying out a range of
tasts using the same basic tool with minor additions or
adjustments.
® More effective soil and crop management technology,
particularly in refation to seed-bed preparation and post-
emergence weed control.




Table 2. Number of working days required to complate
a working pattem (planting, weeding, thinning) in
manual and animal-draught cultivation.

Advanced
Pure manual animal-draught
cuitivation cultivation
{required days of {additional days
Crops manual work/ha) of manual work/ha)
Groundnut 2535 1014
Maize 36 10-14
Millet 1838 18-24
Cotton 3875 2432

# Ease of operation. Once the equipment is adjusted,
operations are generally easier than with conventional
equipment.

® Lower cost. The total cost of the implement plus
attachments is usually less than the cost of the
equivalent range of single-operation implements.

#'With the more elaborate toolbars, it is possible to
cultivate a larger area of ground than with single-row
equipment.

@ Toolbarbased and other animal-powered technology
is potentiaily labour enhancing rather than displacing as
it can generate additional work in maintenance and also
increase the opportunity for more frequent operations so
that the quality of work is improved. (See Tables 1 & 2)
® Minimum tillage and other conservation techniques
are possible using toolbars.

® Recent wark in India indicates potential yield benefits
on certain soil types. See Table 3.

Alternatives

The purchase of a multi-purpose toolbar may represent a
censiderable investment for many farmers and it may be
beyond the capacity of poorer farmers acting
independently. However, it could be possible for groups
of farmers to purchase or hire such equipment, and this
strategy may make sense where plots are very small and
purchasing power is low.

Many farmers have access to very few alternative
strategies in their current situation. The range of
available equipment is low and of low quality, and the
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particularly in drier rain-fed areas, results in a less than
adequate output to meel basic needs.

Many field workers have attempted to develop loca!,
low-cost versions of toolbars making maximum use of
local skills and materials. While this may be feasible for
smail numbers of tools, it can rarely be sustained to
provide the needs of the mass of the farm population.
Quality control is also a major problem with production
systems that start up with little experience. This does not
rule out the possibility of local manufacture as, in fact, a
number of the main manufacturers listed below
developed in order to create such industries and, in most
cases, they borrowed ideas from other sources.

Other alternatives are the hire of additional labour or
the hire of tractors and appropriate equipment. For the
bulk of the world's poor farmers these are not realistic
alternatives, either because of a lack of sufficient
resources at the appropriate time, or of an absolute lack
of resources.

Choosing your equipment

Costs and benefits
There are many different toolbars to choose from (if they
are availabie in a particular c¢ountry). Major
manufacturers produce a very wide range of equipment
to suit many different situations. Inevitably choice is
influenced by the cost of the implement and the
expected return from its use in the production system,
The following represents approximate relative costs of
toolbar equipment, and alternatives:

Table 4.

Equipment Capital Running
Single row or basic toolframe 100 10
Full range of attachments 100 10
Double or multiple row toolbar 500 40
Range of attachments 300 30
Single operation implements (per item) 80-100 10

This return may be influencad by a number of factors
outside the control of the farmer, such as soil type,
fertility, climate, topography etc, but it may also be

severely limited output potentiai of hand methods, | infiuenced by the quality of operations — land
Table 3. Yisld increases attributable to cultivation practices with wheeled tool carrier at ICRISAT Centre.®
Steps in improved Technology (SHT)
experiments, with improved soil
management? Watersheds
Variety: Local Local improved  Improved Improved Improved
Fertilizer: Local  improved Local improved improved improved
Maize followed Maize and chickpea
by chickpea intercropped
Alfisols 234 802 262 1285
Medium-deep Vertisols -190 - 206
Deep Vertisols 546 533 479 1046 +166 +625

Source: Ryan, Sarin, and Peraira {1979, Appendix Tables 1 and 2 and Table 3). A fuller description of the experiment is given there. See also Annual

Report Farming Systems 1976-7.

a. Averages are for 19767 and 1977-8 and are expressed in rupees per hectare of net cropped area. The experiments reported here were carried out
with seeding attachments that were more expensive than the ones used for the calculations in Table 4. However, the engineers expect {0 achieve
the same precision with the cheaper devices budgeted. )

b. During the year 1976-7 the improve management treatment also included a minor level of insect control, but the differences In 1977-8 are fully
aftributable to soll management techniques,
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Table 5. A comparison of annual bullock labour inputs for some operations by traditional methods and with the

wheeled tool carmier.
Existing village Traditional method Broadbed-and-
practice (average  as defined on ICRISAT furrow system
of 19756 and research watersheds with wheeled
1976-7) (pair 19778 tool carrier 1977-8
Soil type {village) Operation hriNCA} (pair ht/NCAR (pair he/NCA)
Mediumn-deep
vertisols (Kanzara) Preparatory tiliage 457 703 ?gg:
Manuring & fertilization 24 — ghb
e
Sowing, transplanting atc. 125 6.3 7.4°
45¢
tnterculture 248 - 6.10
5.2
Deep vertisols
{Kalman} Preparatory tillage 256 305 23.3lJ
184°
Manuring & fertilization 15 -— 6.67
3.3¢
Sowing, transplanting, etc. 103 12.2 gg:
Interculture 7.6 —_ 7:6"
7.3¢

a. NCA — Net cultivated area. b. Sote maize followed by chickpea. ¢. Maize intercropped with pigeonpea.

preparation, timing of planting, timing and accuracy ot
weeding etc. Though farmer mariagement ability will
influence this quality, it is also affected by the quality
and versatility of the toclbar. In general, the simple
taclbars wili show little benefit in quality of operation
over conventional equipment, whereas the larger
taotbars (pravided that complementary technologies are
infraduced} can show considerable improvements in
quality of operation.

Unforiunately there has been very little reliable work
carried out on the economic evaluation of multi-purpose
toolbars, but work in West Africa, India and Botswana
has given some indication of the potential of this
equipment. The indlan work indicates that the benefits
are only fully realized when the equipment Iis
incarporated into a well-planned soll- and crop-
management system,

The main economic benefits would appear to accrue
from better timing of operations, better weed control and
better soil and water management. Labour productivity is
generally increased and there is scope for greater
employment.

dissel boom

Pair of animals with neck yoke and dissel boom attached
between them and to multi-purpose wheeled tool carrier.

Social impact

There is little evidence so far on the social impact of
multi-purpose toolbars, as the numbers produced are still
relatively low, apart from West Africa, (see Tables 6 and 7)
and it is too early to assess these effects.

Some of the potentia! benefits are likely to be similar
to those produced by the introduction of any new
cultivation equipment — namely, the removal of drudgery
and the opportunity for more members of the household
to assist in the crop production processes. it is thought
unlikely that the technology would be labour displacing,
though this is possible where plots are small and such
implements are controlled by a ftew wealthy farmers.
Only through the ownership and control of the means of
production wlit smali-holder farmers benefit from these
toolbars.

The larger toolbars allow the introduction of major
changes in land and crop management techniques, such
as land forming and double or multiple row planting and
weed control. The simpler range of toolbars can also be
used in ridge systems {for instance) but their speed of

3-pad collar

Pair of animals with three-pad collars hitched to multi-
purpose tool carrier with horizontally held boom, spacers
and swingle tree.

SUE FROST
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Table 6. Equipment numbers in West Africa

Upper Volta Mali Mauritania Niger Senegat Chad Benin
Bullock-drawn ploughs 12,050
Donkey-drawn ploughs 4470
Total ploughs 16,520 106,700 2,400! 3,000 8,000 58,056 7,450
Tool carriers (multicuiteurs) 2,500 40,555 4,300 204,000 1727 185
Cultivators (donkey, horse-drawn) 21,000 14,058 200 ' '
Harrow 10,739
Seeders 9,707 100t 900 220,000
Carts 52,204 3,300 89,600 14,606
Ridgers {ridgers andior weeders 1,500 5,000 (3.883)
Lifters ) 3,300 88,000
1. Tentative figures.
Table 7. Average density of animal-drawn equipment in West Africa (hajunit).
items Upper Volta Mali Niger Senegal Chad
Picugh 190 12 200 278 19
Mutticulteur or hoe 160 3t €90 1 199
Ridger - - - 445 199
Harrow -_ 116 -— - —
Seeder 8,800 129 3,020 10 -
Lifter — -— 820 25 -—
Cart 325 24 820 25 76

operation is inevitably slower.

Other considerations are: the presence of adequate
repair and servicing skills and facilities, either on farm or
in local villages; the presence of skills in animal draught
training and management; and the role of livestock in the
cumrent farming system.

The significant technical characteristics that need to
be bome in mind are the need to obtain an implement
and fittings that are appropriate to the present and future
needs of the farming system, The operation and
maintenance of this equipment generally requires a
higher degree of skiil than with most older equipment. A
minimum range of repair and adjustment tools are
necessary, as is the commitment of a certain amount of
time to ensure efficient operation,

It is also usually essential to develop concurrent
improvements to animal linkage and harnessing systems
to ensure efficient operation. Maximum benefit can be
. obtained with healthy, fit, well-trained animals and with
equipment in good condition.

The type of animals that are avallable ix also an
important factor. Small oxen or donkeys, often found in
the drier and poorer areas, will only be able to puli the
smaller types of toolbar. Camels, larger oxen, mules or

horses will be more appropriate for the larger equipment.

Special considerations

Maintenance is obviously important, as badly adjusted
equipment will not perform any better than alternative
single-operation equipment. A range of spares or repair
facilities are essential for uninterrupted operation in the
growing season.

The equipment alone wili not lead to significant
benefits without the development of an understanding of
its potentia! value in a cropping and farming system.
Appropriate animals, training and harnessing, and
rational soif and crop management techniques will all
contribute to the improved stability and productivity of
the cropping system.

In most areas of the developing world the benefits of
the multi-purpose toolbar, above those produced by older
conventional equipment, have yet to be proven. In many
situations they may not be appropriate, bhut in others they
may be highly relevant and beneficial. Support from
governments and external agencies may be necessary to
explore the potential for this new egquipment fully.

David Gibbon
 University of East Anglia




TWO-FERSON TOOLBAR

The two-persen togibar is a light-weight,
muitipupose  implemant aaitable glor
use on small arsas of land. By applying
the strength of two , ane pulling,
and the ather pushing and steering, a
reasanable performance can be
attained. A ts avallable at the
presant time include: plough, ridger, hoe
siuting harrow. Al fittings are
secured by a single pin and the depth
can be adjusted withaut the usa of
tocls. Te aid ease of transportation and
storage the front beam is detachable,

FPROJECT EQUIPMENT LTD.
(ndustrial Extate, Rednal Alrtield
Ogwestry

i

Waat Felton,
Salop 8Y11 4NS

&

//\
S @
N

ANIMAL-DRAWN TOOLBARS

The attachments to these tooktbars are
mauntex on the angle-bar frame by ring-
type pinch bolts, avolding the need for
spanners.

The toclbar produced by Agri-projects
Intemational Lid. {top panal} Is equipped
with 175 mm plough plus coutter
I:_j’a':lle udnd d:plh Wl eel,'rldg;sr ?ody 8}'Id

‘tIne drag harrow. Agri-projects requira
a mlnlmu:'uqarder of‘:s unis.

toolbar manufactured by J.P,
Parmiter & Sons Ltd. is similar by has &
Tdrame telescope handle and also
Includes attachmants {at |at) for & 2 or
Sdine cultivator and a roct crop (liter.

AGRLPROJECTS INTERNATIONAL
P.O. Box 191, Malson Alfaire
Smith 81 St. Pater Pont

Guemsey, Cl.
Ul K‘ ..’n

P.J. PARMITER & SONS LTD.
Station 3
g,"}'_"'""' Wiltshire 8az

MULE:DRAWN TOOLBAR

The equipmant, designed l'ﬂ SMECMA
for animal draught, s light-weight
ﬂoze.s i and may be used for ploughing,
i Ing and groundnut Hiting,
The sieel frame and depth wheel give this
plough working widths and depths of
1015 ¢m and 15-17 cm respectively.

Rt Bamako
ML

MULTH-PURPOSE TOOL
FRAME

An animal-drawn, multi-purpose toolbar
comprising a basic frame ta which a
series of attachments, lncludingr h,
ridges, ndnut lifter and cullivator,
can be fitted. Further fittings stch as
soil pulverizers and planters are
curently being developed,

AGRI MAL gAuwn LTOD.
P.O. Box 143, Biantyre
am:ﬁ

E.B.R.A. OMNICULTOR

EBRA. have produced this slrm:la
animal-drawn toolbar to which a wide
range of implements may be aftachad,
Shown hara are the rigid and springtined
ramows rilopund tha 25 cm mouldboard
fough, ridoer body and furrower (below).
n addition to thess the following
attachmaents are avallable:
1. Di with 3 differant biade widihs.
ZEan‘Ing up and ploughing attash-
n

meni,
3. Two-row planter.
The tooibar frame is constructed of
stesl, and features adjustable handlies
and depth wheel.

EB.RA., 28 Fue du Maine
B.P. 915, 48009 Cedex
% Angers
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MULTIPURPOSE TOOL
FRAME — THE ‘HOUE
CIIWARA 731"

In addition

B RN
eiciger, aﬁ? oﬁm mynge‘l:;ed \lulot:\ thia
basic rame.

SMECMA

B.P. 1167, Bamako
MAL

MULTI-PURPOSE, HORSE-
DRAWN CULTIVATOR
(MPHDC)

The toalbar ardt attachments developed
at the Ministry of Agriculture have
fecently been Intraduced into Tongan
tarming, Production is ety limited and
50 far only live MPHDCs have been
Incorporated into the demonstration unll
of the Extension Division. Project
workers are hopeful that the design,
tased on the trled and tested French
‘Houe-Sing' model, will te wldalr

ted. The MPHDC is a simple, all-
steal, constructlon, egquipped with
lough, ridger and cultivator. Also
eatured is an adjustable depth wheel
and twin coupling for animat draught,
The simplicty of design wiil ailow
manufacture and mainténance 1o be
carriect out locally.

DEPARTMENT OF AGRICULTURE
P.Q. Box 14, Nuku'slofs, TONGA

THE "ARARA’ MULTI-
PURPOSE FRAME

The 'ARARA’ myltipumpose cultivator
can be used for gifterent tillage and crop
cultivation operations, a3 wel! as
graundnut Iifting. The dilferent
altachments are litted onto the maln
frame which i3 squippad with adjustable
handles and dapth wheel.

The culiivator, Including all avallable
attachments, has a fotal weight of
na MI This ia made up of the ig) ewlng:
main frame (19.5kg) a 25¢m Eloun .

with draught regulator (16.8 q&; a3
or Sline Canadian cullivator {208 kg),
rldglng plough with adjustable wings
angd feversible tip (8.8kg); and a
roundnyt lliter with 200, 350 and
mam blades {5.8 kg}.
equipment can be ordered
in combinations as required.

%‘o“‘aﬂ«m 78000 Veruallies
FRANGE = .

*SINE 9 MULTI-PURPOSE
FRAMES

Beven adaptable units are avallable: 1 x
8 or 10 HUARD UCF plough-frame, 1
figging plo with mobile biades, 1

roundnut lifier (3 bladesl). 1 x Mine

ian hoe of Gtine with adaptor, 1

excavator pick (3 or 5Steeth), 2 double
seedt drills, settings from 30 10 90 cm.

Additfonal leatures are: vertical
setting {for trailing}, horizanta! setting
for h), squipment coun!od with
clamps and eye bolls, interchangeable
wheel with iron bushing, adjustment and
draught chains, weight 30 to 45kg
according (o equipment,

Al30 available is the 'Sine Greco'
which uses the same attachments as the
"Sina ¥, byt has a heavier frame.

8.5 1 20 fue Or, Theze, Dekar

STE NOUVELLE MOUZON
”.%mtm

BASIC IMPLEMENT FOR
MULTIPLE TILLAGE

The Rau multi-purpose toolbar can be
used with a number of aitachmants for
Cultivation operations, With referance to
the drawings, the components con~ist

of:
1. Baslc frame.

Z.Gau?e wheel.

3. Stee! plcr:‘ugh body with exchangeable

wear parts.
4. CuRtivation tines for 30il toosening and
weed control in row crops.
5. Adjustable ridger for cultivation
or furrow-imrigated crops.
Thera Is also a iwo-row precision seeder
{See Section 4).

RAU MASCHINENFABRIK GmbH
Johannes-

T315-Waellheim an der Teck

W. GEAMANY




THE ADAPTABAR

A heavy-duty, multipurpose toolbar
strong m ta be :gud withaZord
axen tean of puueq by a small tractor.
ﬁmmﬁ amnhmenl‘sto Ihes- of Stine
ivator, plough and planet
ridger pictured here include: ralier
seedes, groundnutipatato liter, tworaw
plant& subsoiler, Stine aweep ani roller
‘I‘heae may be combined

lheaulk. bubrmmat
a Ilklﬁ mug‘o cantral frame inserts
which are welded in p!lr.e Twin
L tube handies can also be

heavier frama !or hard soli
wndllona 18 ai%s gvailabl
PROJECT EQUIPMENT LTD.
industrist Estate, Rednal Altieid

m SYIt4HE

THE PECOTOOL

This is a multipurpose, animal-drawn
oolbar desig specifically for Slarra
Leone conditions. The Pecotool
initially produced by Project Equlpmem
but recently the ail-steel imptemant has
been manufactured iocally in Slerra
I'.’re:ne itsell as part of a Work Oxen

toolbar can be used with either a
22 ¢m or 15cm plough nnd s aupnllad
with both a wheel and skid. Tha hand
adjustable, as I3 the hitch,
her altachments avaltable are a
Flanat ridger, 3-ine cultivator, groundnut
ifter and singla row seader,

PROJECT EQUIPHENT LTD.
indusirial Exiaie, Rednal Alrfleld
West Felion, Oswesiry

Salop SY1t 4HS

UK

gIEIIM LEONE WORK OXEN
P.M. 7% Fi

SIERRA LEONE

THE ANGLEBAR

Conﬂdarablyughiar than the Adapmbaf

wm: [lhiI: 3:."13«[:{ ling capacity of
wi

smailer draught animal

s such as ponies,

mules, or small Oxen.
Aval amcmﬂntl showr: are ihe
22 cm plough, planst ridger and roller

The Angiabar Is manufactured from
sioel sactions whichmwid%I‘y avalable
many count and is intended for
production in small lworkohopa

mmlfrmi;cn;l.ggefrm

g

or T-shaped). ustable
for * by,xg%anadum!:lﬂsam
ﬂwstalkaﬂdmnﬂlngpoi:gaon

CEMAG POLICULTOR 300
A welf-equig:ad “Plol [almple multi

urpose tool icultor can
gandle up to 7 atlachmants, AddHional
to those here are a furrower,
Sine cultivator, drag harrow and scader.
The Policultor is designed to be
drawn by one or two animals and has a
basic weight {without attachments} of
24 kg. 1t s sultable for the cultivation of
areas up (¢ 3 hectares.

CEMAG

Rua Joio Bstista de Olivelra 233
08750 — Tabodc da Semra

Sio Psuio

SRAZIL
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THE KANOL TOOL SHAFT

The Kanot Toat Shaft s available in twe
forms, one to be drawn by a single
animal, the ather by two animais.
shatts feature a quick coupling device to
which a wide range of attachments may
be fitted, }"hesa include:

THE SIMONE MULTI-
PURPOSE TCOLBAR

The Simone is a simple animal-drawn
toolbar with a total of 12 possible
attachments. In addition 10 those shewn
hete, tha f{ollowing are available;

tiller/fartilizer-spreader, harrow, clod
2’: ;lgﬁ cultivator ?‘ E?meu(aher Crusher, saedgr._ siabllizaém(‘g-wheel)
i‘ ﬁubwmr g_ L .,,1 plough, and scarifier.
arrow . Levaller
BELIN INTERNATVONAL
S Scraper 0. Seeder 2 Wail des Charmilles, 8.9, 194
BELIN INTERNATIONAL P8 amoyes Cadex
2 Mall des Chammities, B.P. 154
10008 Troyes Caden
FRANCE
STE NOUVELLE MOUZON
ae, % 080250 Mouy (Oise)
THE MARIANNE MULTI-
PURPOSE TOOL BAR

CEMAG POLICULTOR 600

A more advanced model than the
Policultor 300, inls multi-purpose toclbar
is larger and mgms greater draught
power, and can be fitied with a wider
range of sitachmaents. Thesg include
1. Mouldboard plough
umower

Policultor 800 is a 2-wheeled system

a weight (minus attachments) of

48 kg. It is suitapie for the cultivation of
small-holdings.

MARIANKE |3 1he third in Balin's rapge
of multi-purpose cultivators, and offers
morg sophisticated characteristics than
the Simone and Kanol. Drawn by 1 or 2
animals, instoad of a single-bar frame,
ths ‘Maranne’ features a reclangular
frame onto which 1 1o 3 wheels and one
of a chyice of 12 Implements may be
aftached. Being larger than the other
models it I8 able to handle double-row
attachment® and cultivators with a
hli[he! capacity than those with 3 tines
on|

lvallable attachmaents are:
1. Singla plough
Reverse plough
Cultivator {7-ting)
Furrower

Ridger
. Peanut tiftar
. Double plough
Cuitivator (5-tina)
Canadlan harrow
. Potato lifter
Subsoiler

or

BELIN INTERNATIONAL

? Mlll}rhl Charmilies, B.P. 154
0006 royes Cadex

FRANCE

BRPomNmmanN
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THE HOLTAG STRAD

The STRAD animal-drawn, multi-purpase

toaibar is designed for ridging, planting,

tactilizer application and weeding of
grown an ridges.

mﬁ syStem consists of the following:

t. Frama.

2 Crogs bar,

3 Reversible point and mounting.

4.2 % FOtary quitivalors.

. Seed and fertilizer hox.
6. Seat andt attachment.

JOHN HOLT AGRICLILTURAL
ENGINEERS LTD.

i
i
i

State

ARIANA MULTI-PURPOSE
FRAME

A heavyduty toclbar, the Ariapa is
suitable dor difficult soil conditions and
rice tialds. It features 1 or 2 x 25¢m
HUARD UCF cut-away ploughing frames,
t x 26 cm HUARD UCF quarter turn
plough, 1 ridging plough with movable
wings, 1 x 3 blade groundnut tifter, 1 x
§- or Btine Canadian harrow, 1 x 1.5m
extension bar,
Additional charasteristics inctude:

Third wheel at rear of frame,
adjuslabie handles, assembly with
ciamps and eye boits, interchangeable
wheels with iron bushing. Weight
58-92 kg according to equipment
mounted.

The Mouzon Tropiculture also has a
disc ridger, 4 204ine hamow, levaller,
seederfertilizer, sub-soiler etc.

SISMA

R
B.P. 3214, 20 Rue Dr. Theze, Dakar
SENEGAL

STE NOUVELLE MOUZON
8.P. 26, 60250 Mouy (Oise), FRANCE

THE BAQL
POLYCULTIVATCR

Special features of the animai-drawn
Baol Polycultivator include pneumatic
wheels, variable guage and swivelling
beam. Adaglable units are: 1 x 25cm
HUIARD UCF piough frame, 2 ridging
ploughs with mobile wings, 2 groundnut
lifters (3 blades), 1 x 2m articulated
toolbar, 8 or 12 weeding-hoeing teeth
(shown hera), 1 x 2 m tip-up cart tray, 1
X 3-1row seed dril, Super Eco type.
Additional characteristics: Articulated
retractable ploughshare {(optional),
adjustable handtes, large adjustable
row-iracer, disconneclion and lifting of
seed drills, combined ploughsharas,
?ggge betweon rows available from 30 to

.
The Baol Polycultivator ¢an also be
adapted for use with a amal! tractor,

SISMAR
8.9, 3214, 20 Rue Dr. Thaze, Dakar
SENEGAL

STE NOUVELLE MOUZON

B.P. 26, 80250 Mouy {Oise), FRANCE

LIONESS ANIMAL DRAWN
IMPLEMENTS

The all-steel, fully welded Sahall range ot
animal-drawn ‘implaments can be
adapted for ;Iougblng, diac hartowling,
cultivating, Zrow ridging or furrowing,
2-row precielon seeding, weedin
beiween crop rows, or as an animal.
drawn cant with a capacity of up to
600 kg. Pictured left is the main frame
fitted with drawbar, operator’s seal and
toolbar with 8-culllvator lines, A feature
of this model is the standardization to
metric size M.12 of all bolts and nuts in
1he mainirame, toolbar and attachmants,
Only one size of spanner is required 1o
carry out adjustments. In additicn, three
dilterent 1ypes of wheel are avaliable 1o
match tha local soll and crop condliions,
The wheels are fully ad|uatable
lhmuqhoul the 3 metie lenpih of the
main frame and toolbar.

Garstany, Preston PR3 1PR, UK.

CAPSTA Il
MULTICULTIVATOR
St o, 5 SIS

aplad for use [n many field ooerations,
including transportaiion.

QFICINA VENCEDORA
Av. Sete de Setembro,
58.300 Petrolins, PE
BRAZIL

KRUSHI UDYOG MULTI-
PURPOSE WHEELED TOOL
CARRIER

Suitable for ploughing, cultivation,
ridging, inter-cultivation and
transportation, the Krushi Ud: Multi-
purpose Whesled Tool Carrier ls
recommended by the Indian Crop
Rasearch Institute for dryland cultivation
in deep black vertisole goils. It is drawn
by 2 bullocks and comprises the main
frame mounted by the cperator's seat,
two whee!s with praumalic tyres, a mild
steel rectangular section toolbar, a
springJoaded adjustment mechanism te
controi the depth of operation. The muli-

urpose tool carrier is most sujted to

road bed and furrow cultivation
systems,

THE MAHARASHTRA AGRO IND. DEV.
CORPN, LTD.

Rajan House, 3rd Fioor

Nr. Century Bazaar, Prabhadevi,
Bombay 400 025, INDIA

UNIVERSAL MULT!-
PURPOSE TOOL CARRIER

Vicon have dasigned this animal-drawn
tool carier for a wide range of
attachments for land cultivation, These
include mould board plough, cultivator,
disc harrow, ridger, sub-soller, and seed
and fertllizer applicator.

VICON LTD.
et ot

ra
Ban&almpsuw 043, Kamataks
iND
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d. The basic
ari

i is
frame has & toolbar onta which a variety
of implements can ne artached with
sifngie clamps. Working depth can be
adjusted to mﬁet epcrat{:ﬂ:at

tequitaments, anda Is
mm 10 Faise of ml?m implemeant

The Nikart can be suppbied with &
range of attachmants which enable it to
be ysed for:

+. Tillage:

o Reversible 0r nonteversible disc or
mautdhoar .

Hy apike of spring-ro0th harrow, ang
cuttivator. '

1.'. "s&""’"“ and hﬂilizer.i llcaticn:m
ilizer application separa
tremn of in combination with planting. v
@ Most cereql seads, beans andg
catton can be Slanted in variable row

arangements and at required
Intessiopping can also be carﬁv?g:jtn@
2 Transport

The Nikart be obtained from the
toHiowing manulact 3

%%51‘ CVERSEAS MECHANISATION

tarsh Lane, Boston
Wmm

MEKINS AGRO PRODUCT LYD
_ S PVD

Greeniands

Wmmu
gmmm
Remchandrs Purim

i

SERGIO SOLORZANO DE LA VEGA™*
W1EEQQLE?JW
Fractlonams: s

ghria
Vesgenz, Ver.
MEXICO

LA VICTORIA SA.

MEXICO

KALE KRISHI UDYO2
S16/A Nanngn Path,
Pune 411

INDHA

GURUNATH INDUSTRIES
651 15t Maln Rosd

8a o

IN

CEARA MAQUINAS AGRICOLAS S/A
Av. Gaudioso de¢ Carvalha, 217

Jardim racama
Caiua Posatel, D79
£0.000 - Fortajaza - CE
BRAZIL

MEDAK AGRICULTURAL CENTRE
(EQUIPMENT)

Andhra Pradesh 502 110
FNEMA

PONTAL MATERIAL RODANTE S/A
w Campante No.237
8
Caixs Postal, 833
01,000 - Sdo Paulo - SP
BRAZIL

“Jvade name is 'KRISHI RATH',
°*Tradag name is 'YUNTICULTOR',

THE AGRIKART

The Agrikart comprises a steel frame
mounted on motorcar wheels. A wide
range of implements can be attached to
the frame, including: mouldboard
plough, ridger, cultivator, weeder, disc
harmow, seedar, scraper biade, traiter,
These implemants are attached to the
frama with clamps. Changing
implaments and adusting working
depth, pitch and wheel track, are
$3ible without the use of sdpannar&
Agrtkart is designed to ba drawn by
two bullocks and Is suitable for use on
areas of up to 15 hectares. The Agrikart
and similar designs are manutaciurad by
the following companies;

AGRIKART
‘MEDA:K AGRICULTURAL CENTRE

EQUIPMEND

Cathedra iy Tipmant
Andhra 502 110

INDIA

TROPICULTOR
MEKINS AGRO PRODUCTS (PVT) LTD
GUSENA

imbed
S
Hyderabad 500018
INDIA

TROPICULTOR

Ste Nouvelle Mouzon

B.P. 25, £0250 Mouy (Oise)
FRANCE

POLICULTOR PONTAL

Fonts] Matedal

s;lu Ic::npmtl No, 237
a Independancia

Caixa Postal, 833

01.000-550 Paulo, SP

BRAZIL

POLICULTOR 1500

This model Is equipped with a wider
range of attachments which, in additicn
1o those glven , include: furrower,
subsoller, rake, single beam, ilquid
{erl'l(llzsr tank, tentillzar spreader, water
ank.

MAQ
Rus Joao Batista de Oliveire 233
gan‘rfg"_— Taboso da Serrs, Sko Paulo

the Agribar 10 be cheaper than other
fooibars of an equivalent function.

MEDAK AGRICULTURAL CENTRE
ENT}

Andhm 602110
INDIA

POLYNOL ANIMAL-DRAWN
AGRICULTURAL TOOL BAR

Tha Polynol {s the most sophiaticated of
the Eslin range of animal-drawn
tooibars. For the three chasals types
produced for this model, the following
atiachments are available:

e furrow seeder
®qrass culter

®rotary reaper
@chamatie
®tip cant
®water tank

o hoe

*mixer

aroller

@7idge with disc
®cane-sugar planter
®petato planter

BELIN INTERNATIONAL
Charmities

ST NOUVELLE %




4. SOWING, PLANTING AND
FERTILIZER DISTRIBUTION

in order to achieve good yields when growing vegetables,
cereals, legumes and root crops, the depth of seeding
and the spacing between the plants should be uniform
and optimal for the given growing conditions. However,
to facilitate weeding and other operations the planis are
often confined to rows, usually with a distance between
them that is less than that between the rows. To achieve
the best compromise, various designs of hand-operated
and animal-drawn seeders and planters have been
developed which control, to a greater or lesser extent, the
plant density by means of the spacing in each row of
seeds and other planting material, Most seeders and
planters can also be used to distribute fertilizer.
Combined seeder/fertilizer drills are used to drill fertilizer
into the soil at optimal distance from the seeds at the
same time as sowing.

Seeders and fertilizers

Seeds and planting material are placed in the ground in

three ways:

® Seeds can be broadcast on the soil and are then
usually buried by raking, harrowing or scattering earth
over them.

® Seeds, tubers or other vegetative material, and
seedlings can be placed in holes in the ground which
are then refilied with soil.

@ Seeds and other planting material can be placed in a
furrow, opened to the appropriate depth, then closed
again and lightly compressed.

Broadcasting

Broacasting can be done by hand scattering or by using a
hand-operated broadcaster which is usually stung over
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the shoulder of the operator (Fig.1). These broadcasters
are often called seed fiddles, a name acquired because

Fig.1 Seed fiddie.

of the bow stick handle used to drive the spinner. The
leather thong of the bow passes around a bobbin which
is attached to the ribbed spinnet. By moving the bow
from left 10 right the spinner rotates, scattering the seed
which falls onto it from the canvas seed bag. The rate of
seeding can be altered by loosening a wing-nut under the
tiddle and moving the slide to the setting required, thus
altering the aperture of the hole through which the seed
trickles. Broadcasting requires considerable skill on the
part of the operator to achieve an even distribution.

Alternatively a uniform coverage can he achieved by a
spinning-disc distributor driven by its wheels through a
gear box. These are usually two-wheeled and can be
pulted or pushed by one person, with larger versions
being animal-drawn. Broadcasters ¢an also be used to
distribute granular pesticides {see Section 5).

Dibbling

Dibbling seeds and other ptanting material in hotes in the
soil is the oldest form of pianting. Distances between
plants can bie precisely determined by the operator. Often
more than one seed or plant is ptaced In each hole. A
variety of pointed sticks, some with metal tips, are
commonly used for this purpose (Fig.2). Manually
operaled 'walking stick’ and rotary injection ‘jab’ planters

Fig.2 Dibblers: {left to right) steel tipped (Léon Clément);
steel tipped (Kumaon); all steel (Woff).

are used for both seeds and fertilizers. Jab planters can
be used in quite rough seed-beds or uncultivated land, so
long as the ground is soft enough. They are useful for
filing gaps in rows and can also be used to place
fertilizers,

complete.

The principle of ‘jab-planting', as applied to the rotary
injection machine, incorporates 6 jabbing devices around
its circumference. Hand-pushed versions of this design
have beeri developed and introduced in Nigeria with
SOIME SUCCESS.

Seed is picked up from the hopper by the feed roller
which contains pockets of a suitable size for the crop
concernad. The seeds ther fall into the jabbing devices
which remain cinsed until just before withdrawal from
the soil, at which point they open and the seeds drop into
the hole, The distance between each jab depends on the
diameter of the rotary wheel, the length of the jabbing
devices and the depth to which the jabbing devices
penetrate the soil; for maize the distance between holes
is about 250 mm. This is achieved by a wheel of about
350 mm in diameter with the jabbing devices protruding
by about 75 mm,

A variation of the dibbler is used to plant large
vegetative materiat (e.g. potatoes), seedlings, or cuttings.
The soil engaging point of the planter can be opened
wide enough to allow the material to be placed manually
at the correct depth.

Row seeding

Row seeding or planting can, at its simplest, be achieved
with a plough or other furrow-making tool and the seeds
or other material are dropped in the turrow at the
appropriate intervals. The furrow can then be closed.
Hand-pushed row seeders (usuatly single row) normaliy
require a well-prepared seed-bed. in unmetered seeders
the seed usually trickles into tive furrow from a mounted
container. Alternatively, in animai-drawn one- and two-
row seeders an operator is sometimes required to feed
the material manually, either by means of a sowing tube
or directly into the furrow.

The design of seed ¢coulter and sowing tube affects the
width of line within which the seeds are sown. Figure 3

\_.o\\ L]

Fig.3 Seed Coulters: a. cultivator type share, b. drag
share, c¢. double disc share, d. goose-fooi share (for
strips).

shows four types of coulter, the narrowest of which, the
drag share, is only of use in well-prepared seed-beds. The
cultivator and double disc coulters can break up a
slightly hardened s0il surface to create a narrow furrow
into which the seeds fail. The goose-foot share creates a
wide furrow, and a small plate fixed to the bottom of the
sowing tube causes the seed to scatter across the width
of the furrow, producing a wide band of plants. It is
common to trail a metal chain, ring or other smali harrow
behind the seeder {0 make the coverage of the seed more
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Seed drills

The more sophisticated seed drills usually have seed-
metering mechanisms in order to achieve a
predetermined spacing of plants in the row. The metering
devices are driven by ground wheels which ensure that
the rate of seeding is directly related to the distance
travelled,

The simplest form of drill is the direct drive seeder in
which the metering mechanism takes the seed from the
hopper using a seed roller mounted on the same axle as
the ground wheel. This is usually used for singla row
vegetable seeders (Fig.4).

Fig.4 Roiling seed drilt — single-row vegetable seeder.

More sophisticated precision seeders have metering
mechanisms driven from the axle of a ground-wheel. One
tyoe uses a Pitman drive which connects a drive crank
mounted on the axie to a drive crank on the seeder (and
also to a second crank on the fertilizer distributor, in the
case of seeder/fertilizers ~ Fig. 5). An improvement on
this design is the use of double Pitman drives, both of

Fig.5 Single-row seed and fertilizer drili with Pitman drive.

which conrigct the seeder and fertilizer mechanisms to
cranks mounted on each end of the ground wheel axle.

A second, more common, type of drive uses a chain
driven by a sprocket mounted on the ground wheel axie.
The chain passes around sprockets connected to the
seegersl;techanism {and ferlilizer distributor, if mounted
— Fig.6).

Precision seeders, usually chain driven, are often
available for mounting on muiti-purpose toolbars {see
Section 3).

Fig.6 Chain and sprocket driven planterffertilizer.

Seed-melering mechanisms

Various mechanical seed-metering sysiems are used. A
rotating brush or agitator conirolling the flow of seed
through an adjustable opening will handle most types of
seeds with minimal damage, as will contra-rotating soft
rollers, but these mechanisms do not closely control
seed spacing in the row. Fluted roller-feed mechanisms
(Fig.7) give more accurate control of overall seed rate per
hectare, but again do not control spacing in the row. Cell-

Fig.7 a. Fluted roller and slide roller-feed mechanisms, b.
Seed rofler.

wheel and perforated belt-metering systems can give
very precise spacing of seeds — particularly those which
are approximately spherical in shape. The metal cell
wheel (Fig.8) is more likely to cause damage to delicate
seeds than the flexible perforated beit. Some seeders

Fig.8 Seed metering wheels and plates: a. vertical cell-
wheel, b. horizontal feed disc, c. spoon disc.

can be adjusted fo plant groups of seeds at fong
intervals. Most can be adjusted for various seed sizes
and spacing so as 1o achieve an optimal piant population
with a minimal use of ssed.
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Fenrtilizer distributors

The distribution of manure and fertilizer is often done
entirely by hand. Organic manures and ¢ompost are
usually spread over a whole field or between plant rows
and incorporated by subsequent cultivation. Similarly,
incrganic fertilizers can be broadcast by hand scattering
or by using mechanical broadcasters. They can also be
placed on the surface between plant rows and then be
incormporated, or be dibbled in beside plants or seed
placements. Granular or pelleted fertilizer can be drilled
into the soil at an appropriate distance from the plants
using seeders. This method of distribution is often done
at the same time as seeding or ptanting, frequently using
duat-purpose equipment.

Advantages

The benefits of using precision equipment are higher

crop yields. These should be achieved because:

® Correct seeding depths iead to better germination and
uniform crop stands.

® Precision seeding results in an optimum plant
population and reduces seed consumption.

® Good quality seeders improve the speed and accurate
timing of the sowing.

® Use of row seeders/planters aliows easier weeding
and other operations; it also makes possible contour
planting which may help to reduce erosion.

® Fertilizer drilled into the soil provides plants with
readily available nutrients; the timing of application
can be related to the plants’ needs. '

Alternatives

The more labour-intensive methods referred to above
have been used since agriculture bagan. They are stili the
commonest methods used by poor smallholders.
Although precision equipment is not used, the quality of
planting need not be any less optimal, given sufficient
care and the time of skilled operators. And in certain
circumstances — e.g. when sowing stony uncultivated
land, or when using odd corners of fietds or in gardens —
these labour-intensive methods are the only viable ones,

Choosing your equipment

Before buying equipment some thought shouid be given

to:

® The possibilities of adapting existing equipment e.g.
by adding a planting tube to a plough.

@ The availability and cost of planting material {(such as
specialist seed) and pelleted fertilizer.

Points to consider when selecting equipment include
the size of area to be sown in a single holding and the
possibiiities for hiring out the equipment to neighbours;
the power source available and the typical condition of
seed-beds; the possibilities for multi-purpose use with a
wide range of seed shapes and sizes; and the level of
sophistication required.

Having decided on the particular type of equipment
required the buyer needs to look at each model with
regard to:

@ robustness, expecially that of the seed metering
mechanism;

@& case of maintenance and availability of spares:

@ ease with which seed metering and seed size
alterations ¢an be made; and

@ skill level of the operator(s). .

The cost spectrum of this type of equipmeni is very
wide and the only peint worth emphasizing is that the
price increases significantly for precision over and
against gravity-flow seeders. Also the repair and
maintenance costs of precision seeders and the extra
cost of the prepared seed and fertilizer may in the tong
run exceed the capital cost of the equipment.

Before investing in expensive precision seeders it is
necessary to calculate the opportunity costs. To assist in
this cafculation the follcwing table shows average
performance data.

Average
Draught performance

Type of required per day

equipment (kg) (8 hours})  Notes

Single row 15-30 0306ha Depending on

planter/seeder soil conditions

(hand-operated) as well as row
width.

Single row 2540 0.51.0ha  Length of field,

planter (animal- and thus number

drawn) of headland
turnings, affects
performance.

Double row 3565 0815ha

seeder (animal-

drawn)

Seed drill 5565 10-1.5ha

(1.25m)

Seed and 20-30 0.306 ha

fertilizer drill

{hand-operated)

Ferttiizer 3570 1.0-25ha Depending on

distributor type of equip. &

(animal-drawn) width of swath.

impact

The introduction of mechanical seeders may displace
labour. Hawever, in particular circumstances this can be
avoided, ir, for example:

@ the eguipment introduced, such as a plough planter,
stifll requires a similar number of people to operate it,
although the work load may be less arduous;

® the area to be sown increases significantly and the
labour is redeployed operating and supplying several
seeders;

® the use of the equipment allows sowing to be carried
out where previously it has proved difficult, e.g. the
sowing of red peas between the rows in post-harvest
sugar-cane fields.

Special considerations

The health and safety of operators who may be handling
material treated with fungicides and insecticides is of
paramount importance. Special training should be given
in the handling of such poisons and, where appropriate,
protective clothing should be provided (see Section 5).

Peter Munzinger
GTZ/GATE
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RICMAR SEED FIODLE

Seed fiddies Iroadcast seeds and
fertitizers. This model has 3 sattings with

the: fol

1. 55kg ciover seed or 33 rass
pgr ha and 4.88m aniqc:gt 2

15!&5 seedwhaaﬁ?.azm:'\;

SEED FIDDLE

This shoulder-slung fiddle is suitable for
broadeasting seeds, graln and granular
fertilizars over smali &8 or patches
aﬂected w flood ot drought,
ums cate sattings.

ALVAN BLANCH DEVELOPMENT CO.
LID.

Chalworth
ﬂmsmamm

HAND SEEDERS

Better Farming Equi nt suppl 2
models, ona with a m an.ap y
without. For the iatter the seed is hand-
fed down a tube in the handie when the
point s open in the soll. This is a
valuable methed for filing in gaps in
rows. {[lustration above.)

B.F. EQUIPMENT

30080 Sde Yaskov

COMBINED FERTILIZER AND
SEED PLANTER

This instrument ie sultabla for a varlaty
o! sead crops, The doubla-action
mechaniam can be adjusted to alluw the
requirad flow of saed and feri
Several oihar models are avallanle
{Nlustration left)

KRUPP

JAB PLANTER
Ori ina]lydeslgnad at the Aslan Institute
athnl kok, this hand

operated lanter can panta:easofsoya
bean andgmall seeds at adapth of 4 cm.
The single action of jabbing the planter
into the ground actuales the seedin eg
mechanlsm and the seeds are deposit
Into the hole in the soll on the upward
rrin sisted retum stroke. The simple
nlum gaeding drum can be cut out
required to give 2 differant slzed afots
forthe number of seeds per unit area, for
2 ly?ea of seed. A ratractln%fool padal is
featured for use in harder soll
condltions.

%I;AIPMM KARNCHANG

AHa mamgln

THAILAND

Also avallable is & very similar but

all htly more sophisticated jaby planter
not iHustrated).

SPADE POTATO PLANTER

This ina:rumanl is dninnad fur planting
at the required depth. The pianter is
iﬂuﬂad Into the und and pushad
forward 10 release the geed

to, the
hole being covered wﬂhagﬂm the

operator's foet. {iustration above,

EARTHWAY PRODUCTS INC.
P.O. Box 547
Straet, Bristol, IN 46507

TREE SEEDLING PLANTER
hand-held seedling Flanlar is used

nursery bed dizectly f the ground at &
antation site in sud‘l a way
matthe re oot system is
and comes Into comtact with, the
Mlustration feft.)

HOTARY INJECTION
NTERS

Rotary (njection planters are similar to
[ab planters. The saed or graln Is heid in
a hopper and introduced Into the solf by
six punches mounted on a rotating
phntirlg whael The Instruments
hare are all manually operated

wﬂh wei ta of around 25kq. and are
tabie for a varsiety of saeds .

I1 with :gaclnus determined
adjustments which can be made to the
instrument, The performance of rotary

injection planters varies according to
m pandnz‘.:..-_ of terain, I:Exla

the soll [}] unwltivated and tmaln wm
planters can be recom
when minimal tllraue Is being prmiud
and/or when efforis are being made fo

reduce soll erosion anting rougher
sond beds. B plenting roug

LP. ENGINEERING CO.
Qalloway Road
Bldup’l Stortiord, Herls,

PO'IING'S WEI.DING SHOP
262 Natlonal HI-Wi

B AeLe Bon Loone

NDUME PRODUCTS LTD.

P.O. B:x 62, Gilgl

_F.Es'l' OVERSEAS MECHANISATION
Marsh Lane, Boston

I.ILMK. nshire PEZ TRP

MAHINDRA ENTERPRISES
07 Prlnel1 :1 Wales Avorie

Colombo

SRI LANKA

MBP ENGINEERING
¥ 18 MacAsthur H

ELA AGHIO. MACHINERY MFQ. AND
ENGINEERING COMPANY

ERR143 two Rod. [

NIGERIA
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PLANT-RITE ROW SEEDER
Eartiragy procuced fis Nand-pushed
Qardan seedes with the domestic market
e ming byt it may hawe a wkt‘t:
it ismu% kg and has a calibration
ial covers alt commaon vegetable
Sted types.

SEED SOWER

This instrument is similar o the
Earifrway modet except_that it can be
tsed to plant 2 wider variety of seeds up
to tha size of a small pea.

&wrmmmuluwu

" HAR ENE
UK SN

QUTILS WOLF
Rus de | Indudtrie, Wissembourg
FRANCE et

SAALET SEED DRILL

The Saalet Seec Drill is 3 modern ait
vurlgro;.n. . It is able
1o SOW Reads ranging in size from
to beans i

4ROW PLANTER

The hand-pulled planter is_intended for

] vice and g'lﬂm a seed spacing of
x2Z5cm. it is recomended only for

upiand soits which can ba drained during

seading to provide alr for germination,

{irﬁoﬁ‘s‘f QVERSEAS MECHANISATION

Margh Lane, Boston

Lincolnshire PE21 TRP

UK

ELA AGRICULTURAL MACHINERY

MANUFACTURING AND ENGINEERING

ES4N48 iwo Road, thadan
NIGERIA

L]
Prince of Wiles Avenue

;?HI DRA ENTERPRISES
Cotombo 14
SAE LANKA

2ROW PLANTERS

This. rot, injection planter is hand-
pullec i3 used to plant seeds of
oundnut, maize and smaller seads at
cm spacing and at a dapth of Som.
Raw spacing of 80, 70, 60, 50 and 40 cm
can be , and in operation the iwo
rows. can be ‘split’ on the next pass to
give sracinoa a half of these widths,

A simple device enablea the seedlng
wheels. 1o be lifted out of the ground af
the and of the row 8o that the machine
can be turned on tha press-whaels,

PRATEEPKOLKARN

T. Thal — IT, A Muang, Uttaradit
THAILAND

A more gophlsticated 27ow pranler s

alao available from:

MAHINDRA ENTERPRISES
507 Princa of Wales Avenuw
Colombo 14

SA! LANKA

SINGLE-ROW
HAND SEEDERS

These hand seed drilla are a litlle more
advanced than a simple model such as
the ASPEE AFS-54. Although very similar
in operation, havlng furrow Opaners,
coverers, press and ground whesls,
these seeders are equipped with iner
changeable seed plates. The seed platas
afigw for adjustmenta to be made for a
wide range of seed fypes. The actual
seeding process ls gravity fed from a
mounted hopper from which the seads
arg roleased by an agliator sprocket.

These models feature row maikers
and seed cutofls, and welgh between
15-10°kg.
The &Mul madel is litustrated above
(log lliygtration),

he Troster mode! |3 illusirated above

(fower llfustration). Manufacturers of
similar mg:hines are aiso listed balow.

TECHNOHAC AGRICULTURAL
MACHINERY & IMPLEMENTS LTD.

New Indust ll?lon
Pﬂlllh-ﬂkl"l'. P.0.8. 25
ISRAEL

AJ. TRUSTER
LANDMASCHINENFABRIK Gmbh &
€O, KG

P.0. Box 240

6408

Butzhach
W. GERMANY
DALTON COOPER AND GATES CORP.
205 Wast Jdth Strest
New York, NY10001
USA
COSSUL & CO. PVY, LTD.
123387 == industrial Ares
’;‘%igunl. Kanpur, U.P.

AMERICAN SPRING & PRESSING
WORKS PVT. LTD.

MANUAL SEEDER

This woodsn seeder Is designed for use
with both cereals and fegumes. Hs use
reduces the losses inherent in
broadcasting seed and, because it sows
in rows, enables weeding to be carried
out more easily.

The seeder can be used with two
altemnative seed wheels elther for wheat,
lentils and small beans or large beans. A
butterfly nut fastens the adjustable seed
outlet. The seeder can also be used to
arigble fertilizer along row crops.

This design was developed by Roger
Mourier from a traditional design which
has been_in use in the Concepcion
region of Chile for the last 50 years. This
model can purchased from the
tabrication workshops of GlA, who will
alsa supply plans for local manufacture.

Sicardo Matte Pérez 0324
Caaslile 6122, Comeo 22

Santl
Cl'lll.éw

TROPIC RICE SEEDER

Tha Troplc Rice Seedar, developed in 1ha
Cameroun, /s a sturdy, hand-pushed
Instryment sultable for upland sol
congitions. it 18 equipped with a large
ho;aper capacity and three sowing furrow
blades.

TAOPIC
B.P. 706

Dousla
CAMEROUN

HAND SEED DRILL

This is a very simple hand-pushed seed
drill used for line ueeding?n dry fields.
smrat} of;or smailhoider fa’lmera. it cg: be
usecs icr & wide range of seeds such as
jute, wheat and rice.

WEST BENGAL AGI USTRIES
%%mmmu tmﬂ?-mﬂ

3rd Fioor

Calcutta 700 001

INDIA

SEED DRILL AND WHEEL
HOE, APS-54

The APS-54 model is a light {15 kg) hand-
pushed, manually fed, line seeder which
can be used for small seeds such as jute,
linseed, mustard and wheat, Once
drilled, tha *eeder covers and packs the
soil to aic germination.

AMERICAN SPRING & PRI
?ongfxm. LTD. ESSING

EXEL HAND SEEDER

Designed for most types of vegetable
seed, this hand-pushed seeder is
suitable for smali areas of well-prepared
land. The two rubber-tyred wheels drive
the geeding mechanism which Is
supplied by a one-litre capacity hopper.

RUSSELLS {KIRBYMOORSIDE) LTD.
Yorkshire YOO €DJ
UK,
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MULTHPURPOSE PRECISION
SEEDER

EBRA_Fmdmzmsemsﬁypemt
ardt Type XJ2) suitable for market
gardens of smallhaldings. They can be
used for almest any seed or grain type.

The X1 madel, shown hete, can sow
singly in tines or in mtiseod hilis. Ithas
2 distributors for smalt and medium
seeds, and a chaindfiven seeding
mechanistn  with changeable chain
wheels for ditfetent seed spacings. The
sead hopper has a Stitre capacity and
the furrowing blade can be adjusted to
the requirest planting depth, The Xitis
AUso titted with adjustable covering
blades and a weighted roller. tn addition
this seedar can be supplied with other
seed distibutors aod a row marker
extendable to 80cm. There is also a XJ2
modal with a disconnector tor the seed
distrgixfur.

a8 Rue du Maine
B, 915, 45009 Angers Cadey, France

PRECISION HAND-SEEDER
AND FERTILIZER DRILL

Pracision seeders can ba used to planta
wide variety of vegetable seeds through
s easily iterchangeable seed plates
which regulate the Seed flow from the
hoepper to the planting mechanism. The
seeder when in usa ns the soil,
plants the seeds at the desited spacing
and depth, and Govers the seeds while
marking the scjacent cow.

An additionat and optional (eature of
this seeder Is a fertilizer applicator for
side ng. It allows for & calibratad
application of granutated fertllizers
rext 10 the seed row being planted at the
tequired depth up to 5 cm.

EARTHWAY PRODUCTS INC.
P.O. Box 547
Maple Streat, Brisiol, iN 46507, U.S.A.

LAMBERT CORP.
519 Hunler Avenus, P.O. Box 66
Dayton OH 45405, U.S.A.

CX

batwuesn the two is that for dry

field conditions, the sieds are replaced
furrow eitachments.

‘CASAMANCE RICE SEED
DRILL

This type of handpushed, 2row rice
sead drlll is equipped_with 2x25cm
ughs . The distributors

be adjusted for up to 130 seeds per
matar,

FLOWSOW SEED DRILL

'm: Fioweow ISnd 'Driitlmlt a nova:
natrumem developed for the purpose o
sowing seaeds using & suspending fluid
(gol) a8 a carier Instoad of the more
usual belts, chains, pistea or cups. The
main advantage of using the gel carrier
1o dry seeding is that alt the
seeds are planted In the same
environmen

The is simply prepared by mixi
with wg?‘er and ieaw%g to slatr?d for
seads are stimed in well,

n ﬂs\:ox' can be
achieved so that the are then
sown at (he comact spacings.

The use of @ liquid sowin? madiym
enablas even very small and irregularly
shaped seeds to m%ediatnbuled into the

)
2

the seed-mixing stage anc
extrided together with the seeds.

The has a capacity of 225
litras ient gel to cover 100m
travelied by the drill) and ihe grill can
sow seeds .. fo 8mm in diameter.
Overali welgt is 10 kg.

FLOWSOW ENGINEERING CO,
Shides, Siverhill
Wmmm

RICE SEED DRILL

This hand-pushed rica seed drikl is
assentially the same as thai

ANNAPURNA SEED CUM
FERTILIZER DRILL

The Annapurna Seed Drill can be used
for all types of seeds and granular
fertllizers. It Is quite a bulky Instrumant
which in light s0lls requires 2 people for
operation, while in heavier or water-
logged conditions anlmal draught would
be needed.

By means of a double action
mechaniam, the fartilizer is placed 7 to
10 cm deep in {he ground and covered
Gcm of goll. The seed I8 then sown and
In turn covered by 2.5 to 5cm of eoll,
Agw spacing can De adjusted to 15, 225
and 3¢ ¢m or up to 3 rows.

The %ulpmem Is manufactured from
sioel and wood, and has atotal walght of

23kg. Seed hopper capacity I8 3 kg,
Miulaciured by Siemer, sbove. the g it of torklcer 1 & 2 g:ndlnun
specifications and weighs sbout 31 kg. e g 18 hectarescanBe soun
MARPEX ANNAPURNA TRANSPLANTERS
44300 Nantes 2 St _ o3, o

= (1]

FRANCE Ehubs
ANNAPURNA PADDY
TRANSPLANTER (Model 77)

This unusual hand-operated paddy
fransplanter was devel at Orissa
University, Bhubaneswar, in Indla, Field
%s claim a rci}lallvallly ftm::bla;frl"ee

grmance, can aster than
H\ehumnhan%emacgimlmlund
compacts the puddle, buries any fioating
weeds in the mud, and plants seedlings
at @ uniform spacing and 3

The uangon
seediings 20-25 days old or 10-25cm in
[ . It is alge able to funclion
efficiently in a wide range of soil
conditions, but shaflow (10-15 cm) soft,
settled puddie with 13 cm of standing
wiler is ideal, )

The transplanter is constructed of
sivel with wood fitlings and weighs
about 18 kg. An advantage in the design
is its ease of maintenance, nuls and
g%l;:{ neaded mg :vdlil-zz)le from

(] r , and sarg 3
being easir'/' fabricated locally. pert

A comprohensive manual of pperation

is supplied with the transplanter. This
includes a list of limitations which point
out that performance will not be more
than 0.26 hectares per 8 hours, and that
unless seodlings are tender and both
puddie and standing water shailow,
operation will prove to be difficult.

:zﬂ NAPURNA TRANSPLANTERS

ARBQM
Bhubsneswar - 751003, Orises
INTHA




64 Transpilanters/seeders

MAN-POWERED RICE
PLANTER

Sire ot machine 1x 124 tm
Em

Manutactuted by: NO N} RICE
PLANTER FACTORY. and available
trough:

CHINA NATIONAL AGRICULTURAL
mmaﬁsw
28 South Yeutan

Baifing

PADDY ROW SEEDER

This paﬂdz row sexdes Is a manually
ggeraled {2 person) machine, welgrgng
kg, and having a ce ot 50 kg
per hectare in 510 7 hours. Up to 6 rows
can ba seaded at any one time, each tow
supplied by an individual hopper.

METAL INDUSTRIES DEV. CENTRE
Jalan 12

PG, Box Bandung
INDONES!AS'

IRAI RICE TRANSPLANTER

SINGLE-ROW, MULTI-
PURPOSE SEEDERS

The modei lltugtrated here is produced
br SMECMA of Mali and is suitable tor
planting seeds of groundnut, miligt,
sorghum, maize, rice and cottor.
distribution is powered by a direct drive
mechanism through the main wheels
and achieved by inclined seed plates
which can be changed to adjust the seed
spacing in the row.

There are in fact 3 seed plates
supplied with the seader which give
spacings of 15, 25 and 32cm
raapectively, allhough the manufacturer
will supply other 2izeés on request,

Ciher features of the drill afe a 10 Itre
hopger. adjustable sowing ploughshare,
double covering coulter bladaam &
20 cm dlameter roller and an adjustable
row markes. A very similar model of the
animal-drawn, single row, multl-purpose
aeeder Ia avallabie from Marpex,

SMECMA
B.P. 1707, Bamako
MALI

MARPEX
1 Rug Thurot, 44000 Nantes
FRANCE

The light-weight, animakdrawn, sir:sie
fow seeder i3 equipped with a muiti-
g#{posq distributor on an Inclined plate.
hcs i? Il"vn:pgﬂ with Igthgf able chain
wheels which vary spacings.
Tre shoe I8 adiustable fo clguroi
depth, as are the two covering coutter
blades. To tha rear of the main assemb
s & worpor‘rrr diameter, concave face&
er.
This machine is a precision seeder
which gives exact controd over planting
m and minimises seed loss and

ng.

Also avaifable is the MX2 row seeder
{lower Hiustration), Thisis essentiatly the
same 3% the MXT but forms a double unit
with spacial couplings for draft

urpozes,

p

?&‘wmu ns
490 Angers Cedsx
FRANCE

The super Eco/Tamba muli-purpose,
ulwre row seed drill is equipped with 2
diffarent hoppers which may be used for
all lti;;pes of seed. The Super Eco Hopper
is designad for a wide range of seeds
including groundnut, millel, sorghum,
maize, 8, rice, etc. lta drive is

ke two large front wheels
and the seeds distributed by
intarchangeable discs which are
avallable on_request from the
“wanufaciurer. The Tamba Hopper (s
TS Spaiialised wd i3 deaigiem 100 ui
delinted cotion seed. Five or 6 Seeds are
sown together in each sead hole, the
spacing being adjustable betwsen 15
and 25 cm. The feed is pinion and chain
agitated, and the distribution achieved
g:fnotched discs mounted on the wheel

@,

The actual seeder frame has an
adjustable sowing ploughshare and
covering coulters, a press whoel
and bar gerew coupling.

g"‘llml I.SI mm 3“' °’| PRECISION PLANTER

This marually operated rice transplanter Los MS2TA
devaloped Dy the Intemational Rice PHILIPPINES This animal-drawn, single row plant
Research Institute is a simple, easi PETE LIW'S ENTERPRISES can S0 any grain with 1he correct dioe
operated and maintained maching whic San Francisco, Agusan del Sur Tate availabis from The manutaciurer.
is able to cover 0.25 hectares per day. PHILIPPINES e manutactursr,
The machine is oparated by one parsen A? unusual fealure of the planter Is
and can be fabricated in small JCCE INDUSTRIES 3,',‘;%.,’,",',‘;,“'“ artfﬁﬂem?nt'!‘) y vrmch ‘Eg
workshaps using readily available local 242 Ma adjusted w&en ad| ronb‘w ?e tha"

H toe justed. Also adjusiable is the rear
m‘“";["“t barson PHIUPP!NESWH wheel chaln drive and the shoe coulter
Figid capacity: 0.25 halday planting t.":emh. The seed spacing can be \

8 el ol WP EHOINEERING varled along witn the tow with 6 'SAM MULTI-PURPOSE
Sesaling producuon, 038 fman hours KM 16 MacArthur H N R TROPICAL SINGLE ROW
Transplanting: 70« 36 man s el o o ay An optional axtra |s emrlnﬁ-up
i OF e g e o i cm H'""m Mz”u:""ﬂ" gcrapers which are useful under hard SEEDER
Plarting mwiuatmmom: 105 em PHILIPPINES conditions. n such cases It may be
Fleid atanding watar gepth; 110 10 cm necasaary fo help the rear (prena) whaol
Seadling age: 15 10 30 days JINASENA LTD, covering acllon by fiting, between the The 'Sam' animal-drawn seeder is very

i 28 P.C0. Box 104, Colombo : shoa coultor and presa whoel, the 2 aimitar to the SMECMA madel doscribec
Langh S LARKA S bacon o e sosdron || B el LA ST
L cm N 3 h um,
Constriction: Steel and woad Ugi&'f ENGINEERING INDUSTRIES EBRA seods. The seeder weighs about 40 kg.
& Kottawa Rd, Nugegada 28 Rue du Maine, 8.7, 915 ARARA
49000 Cadex 30 rus d'Anjou, 7800 Versailies
FRANCE FRANCE
MX1 ANIMAL-DRAWN SUPER ECOITAMBA SEED
SEEDER DRILL




SEBELE SINGLE-ROW
PLANTER

The Sebele singlerow planter,
manutactured in Botawana,

i s equipped
with 3 seed metering wihich
g:n!a the arop’ principle.

Seed pre-selected
hole in g stationary plote, anda
wmmww

the: fiow!ng steadity.
seed then drops between the two

cultivator. in this can
topdressed ot the time of lntersow mamm
The planters work best on good, weit
peepared Seed beds. and farmers RURAL INDUSTRIES INNOVATION
%ﬂ&m‘m ltnzgmy Private 11, Kanye
thinning shouid be practiced, ' EA?A )

hummuh nhuqhs}e : . laughs
ax oF tractar plou
fahen a Srmalt electne mator is naeded to
drive the agitaton:

The single row seading mechanism
gnm twi&gmancissuxfame
and ke The

The weight is about tikg which
includes & single furrow ox plough

SEED AND FERTILIZER
DRILL FOR VILLAGE
PLOUGH

This device is a simple piece of
equipment which can be atiached to an
oxfanimal-drawn village plough. The drill
places the fortilizer in the 30il at the

means of a
frame on top of which are mounted 2
small heppers. From the hoppars the
tertilizer and seed are dropped hrough
+wo tubes gormlng part of the frame}inte
the furrow. Without spanners,
simple adjustments can be made to tha
frame to vary the distance batween seed
s v basic plece of equipment
3 I8 & very basic plece of equipman
which has the advantage of being very
aasily maintained, robust, and adaptable
10 any villags plough.

SEED CUM FERTILIZER
DRILL MEC-501

This animal-drawr: device is similar tc a

ptough planter and has been usSec,

according to the manutacturer,

successfully in large and small areas.

Further detalis ate available from
1t Enginearing.

:‘AODERN ﬁNGIItEjRIN% GS,MPANY
Anna Street, Velandl Palayam
g‘ug&nm 641025, Tamil Nadu

UNIVERSAL PLANTER

The anirnal-grawn single-row planter can

adapied, through a wide range of
lllllnﬁn. to handle all types of seads,
seadiing and tuber distributton. Overall

Bracket.
] ES INNOVATION HED#("ABREULTURE CENTRE welght ot 1ha planter is 6.5 kg.
Box 282 Gaborone Brivatn Bag 11, Kanye ieary Compaund tedak S22t Mari-desNoyers
BOTSWANA BOTSWAIA (Vs Pradesh B2 110 FRANCE
ANIMAL:-DRAWN SUGAR
GANE PLANTER

AGRIMAL g'Al.an LTD.
P.O. Box 1
> Blantyrns

BAIN MANUFACTURING COMPANY

fox 1350, Horare

:uuwnvo STEEL PRODUCTS
P.O. Box
MAW?’

Tng ISR single-row, animal-drawn sugar-
cane planter is useful for fat planting of
three budded suFlr cans satts in light
sclis. Two people are for the
operation, one 1o guide the implemant or
animal(s), the othar to feed manually the
sugar cane setls, As the implemerny
movas forward 8 furrow I8 upened ang
the operater riding on the fore-carriage
picks up setts from the seed boxes end
drops 1l singly into the feeder chule.
A crop profeciion agent Is lrrlnklod over
the planied soits and soil sudace
gr.lv ty flow, while tertilizer is placed in
nds and coverad by soll. Finally the
sosdad row Is compacted by a free roller,
The weight of this planter is about
70 kg with a performance of 0.2 ha/hr.

all!lAN INﬁT. OF SUGAR CANE

AGRI. ENG, ngz ue
INDIA .

‘TATU" ANIMAL TRACTION
PLANTING SYSTEM STP-TA

This seed and fertilizer drill is dasi?'ned
for cereal planting, Seed and fertilizer
distribution are in ndent and driven
by a chaln transmission from the front
wheel. There is @ manually operated
coupling and uncoupling device for the
distribution system 10 avold seed
wag during manceuvres at fow ends,

digdrll is achieved by a
seed plate which: can be adjusted with a
series of 'keys’ according 1o individual
seod type spacing requirements. The
advxntaaeoltl;::ys:amfslha!itmd’ s
damagl‘ the plate by removal and
remounting,

The seed planting depth is also
adjustable by means of a notched lever
mounted on the rear compacier wheel,

Thepuntarwelg;asabomwkg.&nd ]
able to m 23 kg of fertilizer and 14
litres of §

MARCHESAN | ENTGS E
MAQUINAS AGRICOLAS TATU SA.
SRaiL 0 ko 8P

BALDAN IMPLEMENTOS AGRICOLAS

Av. Baldan 1500, C.P. 11
s e




JUSTING DE NMORAIS IRMAOS SA.
Rus Ana Luis 588, C.B. 15

14300 Batatsis SP.

BRAZIL

By have producsd this seader e the

ing oF nearty ait i of cereal,

, catton and e sead.
Seed piates (interch able} have to
be seiected according to the type of crop

ng Sawr.

The warkin d‘nmhe of '"?nJ“i’”ﬁ
Qpeners are adjustable as are rac
markgss,

. SDACinG can be varied
betwesn X} and 100 cm.
RAL MASCHINENFABRIK Gmbit
Johgrines-Faur-Strafia
T3S — Wellhaim an der Teck
W, GERMANY

SUGAR BEET AND
VEGETABLE SEEDER
This seeder is equipped with furow
3 . press wheels and
ground wheels. Ao inciuded is a
mechanism which engages and
mechanism,
. The seeder is supplied with 3
Mnkaﬂowm enmge:g
a
range of seed types.

MACKNERY & SRLEWENTS LTD.
Persky e, P 225
BRAEL

2.ROW SEEDERS

ANIMAL-DRAWN COTTON
SEEDER

Designed by Technohac for the
smaliholder wishing 1o plant undelinted
cotton. The planter is equipped with
lurrow openers and seed coverers, while
the press wheel 18 constructed of 2
halves, each covered with flexible rubber
in an attempt to avoid ing on damp
s0il. The 2kg capacity hopper s fitted
with a seed agitator continuously
operating whita the planter Is in motion,
Row spacings are fully adjustable from
3096 ¢,

TECHNOHAC AGRICULTURAL
MACHINERY & IMPLEMENTS LTD.

Patakh Tl P.a B.22%
ISRAEL e

EICHER SEEDER

This maching is an Indian-made, 2-row,
animal-drawn seeder, Featuras inciude a
farge hopper capacity and saed coverers.
EICHER GOODEARTH LTD.

13 et P, boow Do,

'1'3” P, 110019

MULTI-ROW SEEDERS

AUTOMATIC SEED DRILL

Cassul produce 2 modals of this seed
drill, the 3-row and 5-row, with welghts of
94 and 110 kg respectively. Tna machine
is provided with disc furréw openers and
tiutett teed rolis. spacings are
adjustabte from 150-250 mm.

COSSUL & CO. PVT, LTD.
1231367 ~ Industrial Area

;‘nnanm. Kanpur, {10

SEMINATRICE SEED DRILL

Thia animal-Grawn seed drill is equipped
with 5 row saeders, openers operated by
thrust arma, will ¢cast.ron force-foeders,
sged-rate adjuster, depth of sowinﬂ lever
and aullet ralease, Sead distribution Is
achleved by feed cups of which there are
% this allows for a wide range of
possible seed types 1o ba planted.

NARD] FRANCESCO & FIGL!
%GA)‘II; Salcl Lama, Perugis

§-012 and S-014 ANIMAL-
DRAWN SEED DRILLS

These seed drills are designed 16 take
most klnds“ of r:m'sam‘“:| 1;ihelegtumlr;ou?
crops, olly crops r o
ug?s.ngmm meachanism sp;riven

Aow spacing (1063 cm) can be easlly
adjusted at (he rear of the seeder afler
:glch the front wheel track should be

The seeding mechanism can be
quickly disengaged during manceuwes
by means of a single iever. This raises
the coulters and di ages ihe drive —
a feature also useful for transporiation

Manufactured by: AGROMET KRAJ,
and availabla through:

sanae vz
Preemysiows 26

P.0. Box 90, Warsaw
POLAND

MULTI-ROW SEEDERS

MARPEX MULTI-ROW
SEEDER

This is a large and complex animal-
drawn seeder which can be used to plant
all varieties of rice, wheat, etc. It offers
the odperator 4 seeding rows which may
be adjusted for spacings of betwean 20
to 40 cm. Seeding is achieved by a force-
fed roiling distribution system with an
adjustable flow.

MARPEX
1 Aue Thurot, 44500 Nantes
FRANCE

“KOLDA’ RICE SEED DRILL

Suitable for ail varieties of rice 9eed, this
sead dril may be either man- or antmal
SrEwn. g ine f 3
at 25cm spacing, a grooved seed
distributer and adjustabie How.,

SISMAR
B.P, 3214, 20 Rue Dr. Theze, Dakar
SENEGAL

NODET ‘MOPTI SA8® SEED
DRILL

Essentially a lavgar version of the Sismar
'KOLDA’ geed i, this implement can
be vsed to ptant all varieties of rice of
wheat seed. It is equ;p with 4 or 7
rows with spacings of between 20 and
40cm. As with the 'KOLDA', seeding is
ﬁy grooved distributors with adjustable
ow.

m«mmm Theze, Daka
P, ] r
SENEGAL
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MULTI-ROW SEEDERS

MULTI-UNIT PRECISION
SEED DRILL

This alksteel seed drill can be used to
ptant any kind of seed.

The seeding mechanism is a brush
tunning aver a myton celf whesl at the
hase of the hopper directly above an
adiustable sowing cowlter. £sch ced
whee! covers ang seed size and

it t ki be stated when
ergering this machine. A usefu! feature
ot the mathine is that it can be crdered
in gingle ed units or any
myltiple of this depending on draught
power available to the farmes,

ﬂ.‘\;ﬂl BLANCH DEVELGPMENT CO.

Chaiwarth
Maimestury SN16 9SG, Wilts.

m
L

FIONA SEED DRILL 1.5m

This quite sophisticated seed drill is
equipy with traces for animat draught,
it i able 10. sow Up 10.6 rows, the desied
sawing quaniity teing adjusieg simply
by one gear leves, tionally, a special
hingar attachmant can reduce the
quantity being sown By up 1o B8%, The
ROppar can alse be fitled with Individyal
seed comainers for fow crop work
inveiving smalt seeds. Extra wings can
be: itted an the sowing axie, without the
#ick 0f toois, 10 ersure a continuous How
of ditficult seeds into the seed cup.

SCHEBY MASKINFABRIK

DENAARK

ERRI MULTI-CROP UPLAND
SEEDER

This 15 equipped for up to 5 rows at
20cm spacing with a tertilizer
application facitity. Suitable for a wide
range of seed including rice, soighum,
soyabesn, com and mungbean, it can
plant 2 crops simultaneously.

seeder can be drawn by either 3
68 bp tiller or by animals and requires
only one operator. Sewing coulter depth
can be adiusted and seed piates
:Ranged acgording to type of seed being

W,

The machine’s hopper capacity (per
row) i5 25kg for rice sead, 33 kg for
tertilizer. These teed the seeding
mechanism through seed plates
allowing variable spacings of 20,25
and §0 ¢m. Row spacing adjustable trom
20 to cm. With ‘experience the
seeders’ periormance can reach up to
1.2 hactares per day.

LSS MO e
PHILIPPINES "

KRUSHI UDYOG JYQT! SEED
AND FERTILIZER DAL

A Jrow seed and fertiizer drill using 2
bullocks. Adjustable row spaceng
{2244 cmy, seed wpacing and plamting
depth. For groundnuts and most cereal
<rop seed,

DEV. MAHARASHTRA AGRD. IND.
CORPORATION LTD.

Rajan House, 3rd Floor

Near Century Bazaar, Prabhadevi
Bombay 400 025, INDIA

2 BOWLED SEED-CUM.
FERTILIZER DRILL

This I5 5 2row, animal-drawn implament.
Simitar in principle to the simple hand-
seed drllis, it requires two operators. The
frame Is alh-steel with plastic feeder
tubes from the bowis to the coulters.

DEV. MAHARASHTRA AGRO IND.
CORPORATION LTD.

Asjen Heuse, 3rd Flgor

Near Century Bazaar, Prabhadev)
Bombay 400 025

INOtA ¥

GREEN MANURE BURYING
TILLER MODEL MQ-51

This is powered by a Zwheeled tracior
and buries 3 51 em cwathe of green crop
up to 17 em deep. The tiller pulverises
the top soil, after burying the crop,
making it ready withaul funher tillage tor
celton seeding, Manulactuted by DONG
THAI FARM EQUIPMENT, and avaiable
through:

CHINA NATIONAL AGRICULTURAL
L ———
m ana Ex orporation

ﬁgulh Yaui:: Slm'EoBaijlng. CHINA

The seed and fertitizer drill is able to

mammocmmm
smai varigties as. mustard through
fa maize. Meterad fertilizer and seed are
spplied simulanecusly. Row widihs can
e varied from 20 cm 1o 80 cm.

SYOTE LD
mmmm N0 006

3 ROW SEED-CUM-
FERTILIZER DRILL

This type of bullockdrawn seed and
fertifizec drilf is sble to drifl seed and
fertilizer simultaneously at a rate
adjusted 10 the crop requirements. It is
suitable for most kirds of seeds
inciuding soya bear, all cerea! £rops and
other smaller seed varielies. Depth of
planting can be varied from 5 to 12 ¢m,
as can 1ow spating, and an oulput of 1.5
hectares per day can be expected from

£ op 5 ding ang
fertilizer mechanisms are chain-griven
from ong of the wheels. It requires the
draughit of 2 bullocks and needs one
operator.

MOHINDER & CC. ALLIED INDUSTRIES
Kurgll, Distt. Ropar, Punish

INDIA
INTERNATIONAL MF3, CO. (REGD)
Roxd, Jagraon

INDIA

DEEP LEVEL FERTILIZER
APPLICATOR

The implament is manually operated and
designed for the deep level application
of chemical fertilizers to such crops as
wheat andg rice. This method of fertilizing
is good for optimizing the overali effect
of the chemical.
Characteristics:
Number of rows: 2
Row spacing: 1623 em
Apptication depih; 3368 cm
Capacity: 75187 kgfhr
Hopper capacity: 2 x 2 kg
Fartllizer diamedor (CGiranuiar) 12:14 mm
Quiput: 0.1.0.2 nr
Total waight: 6.5k

Manylaciure bé: YONG-TAI
AGRICULTURAL MACHINERY, and
available through:
CHINA NATIONAL AGRICULTURAL
lM ACHI:II‘E:EIM Corporetl
mport on
%Bﬂfgxth Yeutan Street, Beljing

BALL FERTILIZER
PRODUCTION MACHINE

This manufactures ammonium
carponale fertilizer balls for deep level
application and can produce 14 mm
drameter, 1 g balls at 200 kgfhr.
Manufactured by: IN HOU
AGRICULTURAL MACHINERY, from:

CHINA NATIONAL AGRICULTURAL
MACHINERY

mport and Export Corporation
26 South thg:nﬂreﬂ. Beijing. CHINA

KOMET 50 FERTILIZER
SPREADER

This can spread granytated feritizers
over an adjuslable arc of 1 {0 7m in
width. Normally publed by hand, it can be
attached to a small 2- or 4-wheeled
tractor (as illystrated). Capacity is 5.5
litres, width 56 cm.

RAUCH LANDMASCHINENFABRIK
GmbH, Posifach 1107
1573 Sinzhelm, W. GERMANY
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MAGRO FAB

The FAB (Fertilizer-Applicator-Band)
dibbles a ling of tertilizer at cates of 20,
30 ar 40 ¢/m adjadent to a line of plants.
itis eithet ypon emergence for a
Grossing. i 13 manually stopelled An
is manually peoj .
rales 3?5 haurstha aze achievable. This
equipment was developed by the
internaticnat Institute far Tropical
Agriculture in Ibadan, Ni o
the no-tilt mw Ingmsyaten;l rasqa‘ lrchh
Rrogramme. this equipment the
tire taken to tertilize a hestare of maize
was reduced by over 60% in trials
cenducted in Nigeria,

The applicatof ysas a spiral agitator to
metar the fertiizer to the discharge
spaut which delivers the fertlizer in a
‘?’85 |::rn band. The applicator weighs

Q.

MASTER FERTILIZER
SPREADER

This sproader (s designed for use in
small areas and is sutable for all kinds
of fertilizer. it can be supplied either as a
single-row wnit, or, wilth an additional
fitting, as a doubla row unit. Both ¢can be
operated by one parson.

The spreader |s operated by being
pushed i‘: hand and leatures « direct
drive mechanism from the Jand wheel to
the fertilizer meteting wheat. The
metering wheel is available in 3 sizes
(22 mm, 18 mm and 14 mm), there being
2 wheels of each size. All wheels are
interchangeable and can be used in any
combination.

The spreader is made of mild steet and
has a weight (empty} o 95kg. The
hopper has a capacity (granular fertllizer)
of 12kg.

FERTILIZER SPREADER

This barowtype spreader & chain-
driven fram the land wheel. it can be
suppiied with two lateral placement
tubes. (shown heral of with two (3leral
amd ope central tube. Capacity 3Q kg.

BLANGHE Srk,
26034 Piadena, Via Sattectys &0,
Cromons

maLy

MAHIN [TERPRIS

s SRS, LSz o

S e s St v
SEED AND FERTILIZER
APPLICATOR

Designed to be drawn by a single animal,
this seed and fertilizer apphicator can be
used for planting corn, sorghum, mung
bean, soybean and upland rice. In a
single operation It makes a furrow,
applies the fenilizer and seed, and
cavers with soil.

Rates of application and spacing of
seed and ferllizer are determined by
Iniercha:%eable matering rollers, The
tertilizer rlh <an also be conlrolled, as
<can the soll covering given {o the seads,

E. BUENACOSA REPAIR SHOP
Tacurong, Sultan Kudarat
PHILIPPINES

FERTILIZER SPREADER LS4

Dusigned to be pulled by any draught
horse, the LS4 spreader can also be used
by other animals such as mules and
oxan. A stromg Dox section stea! chassis
carries a rot-proof polythene hopper of
5cwl cepacity above an adjustable
shutter operated by o laver beside the
driver. Regulated By a simple pin and
viernler systam, the shytter aperture is
vartable o give ditferent flow rates on to
g;e spinngtm El#l:e favol;lh?g below.

3vee om. a right-angle geartiox,
the spinnet is coupled by a chain and

oid
THE CARTHORSE CO. LTD.

Wm&«o WA

SEED COVERING MACHINE

This can be used far soif pulverizing and
seed covering of broadcasted crops like
wheat, legumes, green fertdizer, etc. 1
can alse be used for fine soil
pulverization after harrowing, It may be
animal-drawn or powered Dy a small
2-wheeled tractor, and can cover aboul
0.3 ha per hour.

Manufactured by: DANYANG SEED
COVERING MACHINE FACTORY, from

CHINA NATIONAL AGRICULTURAL
MACHINERY

Import and Ex| Corporation
25 South Yoo Stoser Beting, CHINA

GREEN MANURE TRAMPLER

This implement consists of 4x210 mm
diameter steel discs with castiran inubs
moynted in a horizontat pipe shafl. The
horizontal blades mounted on the shaft
cul the foliage and a cultivator or plough
is needed after this operation for
complate burial of the manure.

:;’l&l‘wml. Kanpur, UP

N-015 FERTILIZER
DISTRIBUTOR

The N-015 horse-drawn farilizer spreader
Is designed for broadcasting mineral
fontllizers, granutated or powdered, as
wall as lime. The quantity of fenllizer to
be appllod per unit area can be adjusted
by means cf a slide damper at the rear of
the 200-1itre hopper, and relocation of the
spreader disc.

The spreader disc |s fed from the
hopper via a belt conveyor which is
tensloned on twoe rollers. The rollers are
driven by the main wheels ihrough a
chain reduction gear and tansmisgion
which can be engaged or dise
indspendently. The spreading disc is
located on a sliding plale enablin
adjustment of spreading ra an
direction. Actual range Is 5/m for
granular fertilizers and 355m for
powdared fertllizers.

P.O. 990, Warsaw
POLAND




5. CROP PROTECTION AND

.v i3 5% g: s by el WA . ; ul

Crops are subjected to attack by a wide range of pests
that include insects, weeds and fungi. Unless these
pests are effectively controlled at the right time, the
quantity, quality and ease of harvest can be seriously
reduced. Much research and experience has shown that
the most effective means of achieving pest control is
with the correct use of special chemicals called
pesticides.

Pesticides are applied to a range of target surfaces
that include the soil, crops, weeds and Insects.
Furthermore, the mode of action of these products is
equally diverse. Some are very mobiie or systemic — with
areas of activity away from the point of deposition. in
contrast, some pesticides only have an effect on that
area which they coniact. The longevity of a pesticide
effect can also vary; some soil-acting residual herbicides
will be effective for months whereas a pyrethroid
insecticide may be active for a few hours only. However,

e e

OPERATOR SAFETY

pesticides have to be applied not only at the right time in

JOMHN LOFTUSIARSAP

the development of the pest or crop, but at the prescribed-

dose and in an approved manner, taking the appropriate
safety precautions.

This section is mainly concerned with the means of
applying pesticides using equipment available for
smallholder farming. The task is sased by the almost
universally common features such equipment embodies
in its design — variations bhetween makes and models
often being one of size or refinement. However,
alternative equipment is now available that uses different
principles and reference is made to this as weil.

Most pesticides are applied, dissolved or suspended in
a liquid. The dilution rate used depends on the chemical,
pest, crop and equipment, Briefly, it is possibie 10
classify the mode of application by the voiume applied
per hectare:

High volume: around 200 litres/ha.
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Very low-low volume: 10-50 litrestha.

Ultra low volzme: less than 10 litresiha.

Similar equipment can apply the liquid in either high or
low volume mades, but equipment for applying
chemicals at ultra low volumes is significantly different.

Some pesticides are applied in a powder or granuiar
form. An advantage of this is that they can be applied
without speciaiist eqguipment e.g. the treatment of stored
grain using malathion powder can be achieved without
using any specialist equipment.

A few chemicals are applied as a gas e.g. phosphene
in sealed grain stores.

Certain pesticides can also be used to control
ectoparasites in livestock.

For each mode of application and each type of
chemical, specific safety precautions must be taken,
although there are general rules about personal hygiene,
handling chemicals and what to do in the case of
suspected poisoning. General guidelines are given below
but the specitic precautions, as recommended by the
manufacturer and written on the chemical coatainer,
must be strictly acghered to.

TECHNICAL CHARACTERISTICS

Knapsack and Pressure cylinder sprayers

In these sprayers a diluted spray solution held in a
convenient tank is forced through a smail hole called a
nozzie t6 produce drops that can be directed onto the
treatment area. Spray tanks are avaiiable in a wide range
of sizes but with a maximum {imit of about 25 litres
{qguantities in excess of this amount cannot be easily
carried). Tanks are usually slung knapsack fashion on the
back but can be hand-carried too. A lever, which comes
forward past the side of the body, is pumped up and
down by cne hand while the other directs the spray-
formirg nozzle fitted at the distal end of a semi-rigid
lance. A small pressure control vessel is incorporated
into the pump to smooth out pulsations and reduce the
frequency of lever operations. In some models hand-
pumping at the time of spraying is eliminated through the
use of pressurized metal tanks. Spray liquid is put into
the iank and then air pumped in manualiy, or from
another cylinder, or from a compressed air line,
Sometimes ihe spray iiquid is forced into the tank
compressing the remaining air. A convenient on/off tap
between the pump and nozzle allows spray to be emitted
only when needed.

Hollow Fan Fliood jet
Cone Spray
nozzle nozzle

The nozzle performs three main functions that can
determine the success of the pesticide.

—~The small hole restricts and thereby partially controls
the flow of pressurized spray liquid.

—~The issuing spray forms a sheet which disintegrates
into drops that can be directed and distributed over a
swath.

— The size spectra of drops is controlled by the size and

dgesign of the nozzie. To meet the varied needs of

pesticides, nozzles are available in three main types —
n?mely tan, flood or holiow cone — and a wide range
of sizes.

The variety of nozzles available produce different flow

rates for a similar pressure, different spray widths,
different droplet sizes and ranges of droplet size. Hollow
Cane nozzles, which give a fine mist hollow cane spray
pattem; Fan Spray nozzles, which give a flat angie fan
shaped spray pattern; and the Floodjet (e.g. Polijet) range
of herbicide application nozzies which can provide a
iarge droplet spray swath from a large orifice. The range
of output spray volume rates can vary from 20 to 1000
litrestha depending on the nozzle, the pressure and the
walking speed of the operator.
On page 78 the table of Knapsack and Pressure Cylinder
Sprayers lists a selection of 55 manufacturers from 18
couniries. Readers are zlso referred to the recent
International Plant Protection Center publication on
Lever-Operated Knapsack Sprayers, in which data on 37
sprayers from 24 manufacturers in 15 countries is
presented. Each is analysed in terms of its operational
and safety characteristics, ergonomics and its design
and construction.

Other hand-operated sprayers

A table on page 79 lists some of the many manufactuyrers
who produce other types of hand operated sprayer.
Seven types are itemized:

— Trigger-operated sprayers Operation of the trigger
ejects a small spray or stream of liquid — the nozzle
being usually variable. Gapacity 0.25-2 litres.

— Piston-operated sprayers Liquid is sucked into the
cylinder by withdrawing the piston/plunger then it is
sprayed out by pressing the plunger home.

— Hand compression sprayers The container is put
under prassure by pumping the handle on top. The
liguid is then released as a spray by operating a
trigger. Capacity 0.5-1 litre (occasionatly more).

— Hand atemizers Air, forced out of a small orifice at the
end of the piston, sucks up and atomizes liquid from
the container which has a capacity of about 150 ml
upwards,

— Slide action sprayers A back-and-forth pumping action
on the hand grip produces a continuous spray.

— Hand lever sprayers The pump IS operated by a lever,
Usually used to spray chemicals from a bucket.

— Stirrup pumpe The pump is placed in a bucket and the
plunger pumped up and down,

Motorized knapsack mistblowers

A third category of sprayers are powered by small
engines. These are universally available and can be used
for atomizing liquids and blowing the particles for
considerable distances. Using a different hopper, dusts
can also be blown by these machines. A third table lists a
selection of manufacturers and details the specifications
of their equipment (see page 80)

In the pages at the end of this section there is
described a range of equipment for dusting, spreading
granules and spraying. Equipment for dressing seed is
mentioned as are a miscellany of devices for controlling
other pests in crops.

Novel types of pesticide application equipment

Of the many novel types of equipment, which include the
rotary atomization conirolled droplet application (CDA)
sprayers which now find widespread use, two others are
also itemized in this introduction for different reasons.
The Electrodyn Iis mentioned because Its design
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represents a significant advance in pesticide application
technology, and the weed wiper is mentioned because of
the great potentiai this has for introducing herbicide
technotogy to poorer farmers.

Rotary atomizers These produce drops directly or
iquid tigaments (which then collapse into drops) from
the edge of a rotating dish, disc or cage. The range of
drop sizes produced is much less than that from
conventional nozzies. The size of drop is mainly
dependent on the speed of the disc’s peripheral edge —
nigher speeds being used to produce small drops and
fow speeds large drops. Often small drops are
purposefutly produced and emitted into air-streams that
are naturalty or artificially induced to spread the spray
over g very wide swath or penetrate dense leaf canopies.
I contrast latge drops readily free-fall and a
predetermined swath can be applied. The system is
always associated with the use of low spray volumes.
The reliable use of reduced doses of pesticide has only
been clearty demonstrated with very few products. Their
advantages stem from the use of iow volumes which
demand less dilution and thereby permit greater ease
and better timing. Less water for spraying is needed and
the equipment is often lighter and easier to use.

The ‘Electrodyn’ Sprayer The ‘Electrodyn’ hand-held
spraying system comprises a spray stick and ‘Bozzle’
cantainer,  unique combination of bottle and nozzle.

Pesticide formulations for use with the spray stick
come pre-packed, ready to use in a ‘Bozzle’ container,
The integral electrically-conductive nozzle supplied with

Detaif of electrodyne bozzle in action.

PRTEENENN S 6 BRI
Hectaspan rope-wick weedwiper.

each ‘Bozzle’ is pre-set for the chemical and requires no
calibration. It is always new and will provide the correct
droplet size to optimize biclogical control. The
electrodynamic atomization technique uses only 0.5-1.0
litres per hectare of the special oil-based formulations
required to achieve good pest control. Thus, a single
750 ml 'Bozzle' container can treat up to 1% crop
hectares. The spray stick contains batteries and a solid-
state high voltage generator which takes the 6V low
voltage input from the four U-2 batteries and converts this
to an output at the HV stud of 25 kV and a zero potential
at the earth field electrode.

Liquid is first formed into a number of evenly spaced
ligaments, which in turn break up into uniformly.sized
charged dropiets. Oroplet size and charge can be varied
by manipulating the applied voltage. (Typically, 50-78
micron-sized droplets have been shown to be optimal for
insecticides and fungicides. 100 micron droplets are
preferred for herbicides.)

The droplets, which are mutually repellent and of even
gize, deposit a uniform coat on the crop. The charged
droplets ‘wrap around’ the crop target so that underside
coverage of leaves and stems is achieved. Charged
droplets are attracted to the nearest earthed target. Little
spray is deposited on the ground.

Weed wipers Weed wipers offer farmers the
opportunity to place herbicides directly onto the target
plant. Their main use has been with the sysiemic
herbicide glyphosate. Weeds growing in crops can be
safely treated using a non-selected herbicide. They can
be used in confined areas or adapted for large-scale
farming enterprises and possess few of the problems
met in normal herbicide use. Their use is restricted to
where the target surface is visually obvious and readily
reached, and where there is a differential height between
the weed and the crop. Direct wiping of weeds hias been
practised for some time, even before the advent of
systemic herbicides. However, the invention of rope-wick
wipers and a variety of other devices for transferring
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herbicide to selected plant leaves has opened up
possibilities for the introduction of herbicide technology
to poorer farmers. This is particulariy vaiuable for the
control of perennial problem weeds. Their main
advantages are their usefuiness for applying non.
selective herbicide to particular weeds above or between
crop rows; the cheapness of the equipment compared to
oiher devices, inCiuding knapsack sprayers; andg ihe
possibility of local manufacture.

ARematives

Systems of Integrated Pest Management (IPM) are heing
developed and evaluated. In situations where pesticides
have got to be used on a wide scale the possibilities of
controlling pests by maintaining a healthy population of
pest predator and intercropping of species {companion
planting particularly} will avoid much of the damage
caused by the buiid-up of pests and diseases which are
resistant fo commonly used chemicals.

in weed control, herbicides are not commoniy used by
poo:gr farmers but other forms of weed control and
sanitation if used systematically will prevent the build-up
of weeds. For example, the prevention of production or
introduction of weed seeds can be built into a system
through controlling the quality of crop seed, avoiding the
introduction of weed seeds by other roules (e.g. the use
of weed seed traps in irrigation systems); by having a
vigorous crop stand which suppresses weed growth; by
rotating crops; and by limely conventional weeding.

Costs and benefits

In crop protection, perhaps more than in any other part of
the crop production system, the costs and benefits are
clearly defined both in micro- and macro-economic
terms. In micro-economic terms the cost of the input,
which is often very high in developing (importing)
countries, can be weighed against the yield advantage of
crops which may have a relatively low price. The high
cost of the input and lack of credit facilities often make it
impossibte for poor farmers to use chemical technology.

The cost of using powerlul blocides ¢an be high in
hursar terms 2o walt i adeguate precautions {(which can
be costly in themselves) are not taken,

in macro-economic terms the cost of the input is often
measwred in its forgign exchange value, Pesticides,
being often imported, can have a high opportunity cost of
foreign exchange and hence be susceptible to shortages
if there is a need to divert foreign exchange to other more
needy purposes. For that reason, the cost of becoming
committed to chemical tachnology can be high, If there
is a shortfail of inputs for any reason, the effect of this on
ctop production could be considerable. Governments
may also need to assess the environmentat impact of
introducing widespread use of pesticides.

Returning to the micro level approach it is perhaps
useful to familiasize the reader with the economic
technique of partial budget analysis. (Ref: R.K. Perrin et
al, From agronomic data to farmer recommendation: an
economics training manual)

The concept of partial budgeting is that one only
considers those costs which are affected by the
particular decision being made. These costs are called
variable cosis. Thus, when considaring tha variable costs
in the case of herbicides, one would examine the costs of
the chemical and the labour costs of application, and the
labour costs of hand-weeding under the different

systems. Cost of planting, and of the seed itself,
however, would not be examined as they are constant.

Costs would be measured in terms of market price for
such inputs as the herbicide itself and in terms of
opportunity cost when the input has no monetary value.
Family labour, for example, would be costed in terms of
the opportunity cost, which might be wage employment,
other productive activities around the farm, or ihe vaiue
placed on leisure by the workers.

Yields would be quantified in terms of output per
hectare and priced at market price, less the costs of
harvest, storage, transportation and marketing of the
increased output which is to be sold, or at the
apportunity price of that which is to be consumed by the
farmer. The opportunity price of the grain would be the
price the farmer would have to pay for that grain on the
market. This price is called the Field Price. Yield
muitiplied by Field Price gives the Gross Field Benefit.

The budgets for each option would then be drawn up
on a per hectare basis, when Variable Costs would be
subtracted from Gross Field Benefit to give a Net Benefit
(See table below).

It must be emphasized, however, that this analysis
takes no account of risk and uncertainty and the
availability of ¢redit. Thus the most attractive option may
not be feasible or desirable in practice.

The same technique of economic analysis can be used
to assess the advantage of using improved pesticice
application equipment where the main benefits might be
saving of time in application and reduced application
rates.

Just one final note on the costs of pesticide
application. As said eatlier the majority of pesticide is
applied in a liquid, usually water, and the availability of
clean water in the field is therefore essential. This can be
a very costly input in terms of the time needed to bring
the water to the field.

Example of a per hectare partial budget.

Present Use of
practice herbicldes
Senefils
farmer’s yield (net yield) 20tons 25tons
farmer's value (field price) $1000 $1000
total benefit (gross field benefit) $2000 $2500
Variable costs
herbicide:
amount — 2 litres
value {money field price) —_ x 330
total (field cost of herbicide) — $60
fabour for application:
amount - 2 days
value {opportunity field price) — x$10
total (field cost of application _
labour) e $20
labour for hand weeding:
amount 10 days 3days
value {opportunity field price) x$10 x $10
total (field cost of weeding
{abour) $100 $30
total variable costs $100 §110
Net benefit $1900 $2390

Note: the § symbol in this manual represents no particular
national currency. Weights are in metric units,
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Special considerations

Maintenance The holes in the no2zle are eroded in use
and can corrode when stored. It is imperative that the
Yiquid throughput of the nozzles is regularly and
thorougly checked. Failure to do so may result in more
pesticide being applied than is necessary and worse stili,
with herbicides, could damage crops. Regularly check
the throughput of the nozzle and calibrate. Visuaily
examine the distribution of the spray too. Spray on to a
dry surface and see how uniformily the liquid dries. Is the
breakup of the liquid sheet from the nozzie uniform or are
there thick ligaments or partial blockages? Clean and
replace the nozzles as necessary.

Seals will sometimes leak — often not because they
are womn but because of dirt. Rinse in clean water and
refit before using too much force.

The spray tank and pipes can split and leak. 1t is
essential that they are rectified or, better, replaced. The
on/off trigger must work quickly and completely. Some
have devices to lock the trigger open or off. Make sure
they work.

Before using any sprayer in the field visually check
that the pipes and their clips, the tank, harness or
carrying straps are in good order and securely fixed. Use
clean water and try the sprayer out. Make sure it is
working properly and the harness is comfortable. Make
sure the operators are trained in its efficient use. The
penalty for insufficient training can show in poor pest
control, crop damage, and possibly ill-healith for the
operator.

Health and Safety The text from here to the end of the
chapter is reproduced in full from Pesticides, a Safety
Guide 1982 prepared hy Shell International Chemical
Company Ltd., Agrochemical Division, Shell Centre,
London, SE1 7PG, UK, by kind permission of the Public
Affairs Division. The problems of misuse of pesticides
are so serious that the author would encourage all those
who purchase agrochemicals to read the following pages
with care. At the end of this extract there is a table of
safety equipment manufacturers who can advise on and
provide relevant safely equipment. Similar advice has
been provided by other major agrochemical
manufacturers who can provide detalls on reguest.

Personal hygiene

Measures to be taken to ensure personal hygiene by
anyone who handles or comes into contact with
chemicals are largely a matter of common sense.
Chemicals can enter the body by three routes; through
the mouth (ingestion/swallowing), through the skin
(dermal exposure) or through inhalation, e.g. of vapours,
smali particles of dust or droplets of liquid. Of these
ihree routes, dermal exposure represenis the most
frequent hazard to those who handle pesticides.
Inhalation is important with volatile products, airbome
dusts and with formulations based on volatile solvents
which can themselves present a hazard. Personal
hygiene involves avoiding exposure by taking appropriate
precautions, using protective clothing and equipment
and thoroughly washing ali exposed parts of the body
after work and before eating, drinking, smoking or using
the toilet.

If a container has leaked and the surfaces of other
containers are contaminated this may appear as
staining, or as a powdery deposit, or it may have affected
the label. When any of these signs are seen, or where the
more hazardous products are being handled, care must

be taken to prevent skin contamination.

The degree of hazard from the many different
pesticidal products varies very widely. Even with
products containing the same active ingredients there
may be great differences in the risks to employees, e.g.
dusts containing low percentages of toxicant may be
relatively harmless while liquid formulations may
produce significant hazards when in contact with the
skin or if inhaled. It is therefore important that ail
personnel handling pesticides should read, or be told
about, the potential hazards of the different products
they are handling. When an unfamiliar product is
received the essential information on the rrecautions to
be followed wiil be given on the praduct label, therefore it
is as important for the handlers, as for the users, to READ
THE LABEL.

When leaking containers are found, or spiliages occur,
the personal hygiene recommendations given in the
relevant product sheet must be followed. However, the
following general recommendations always apply:

At least two people wearing protective ciothing should
be present when a spillage of a more hazardous product
is being dealt with, or when a leaking container is being
decanted into a clean empty drum.

All persons dealing with any incident should wash
hands and exposed skin thoroughly with seap and water
as soon as possible and before eating, drinking, smoking
and using the toilet. On completion of work wash
thoroughly, or if available take a shower. If powders are
involved the hair should also be washed.

Protective clothing/gioves/bootsfhead coverings/
aprons, etc. as well as overalls need to be thoroughly
washed after use.

All items of protective clgthing, equipment, etc. should
be checked at regular intervals to ensure that they are in
good condition and ready for immediate use. These
essential items should be kept in, or close to, the
pesticide store in a specially marked locker.,

Protective ciothing

All personnel who are working with pesticides, e.g. in

stores, formulation planis, etc., should wear at least

some protective clothing. In hot climates, there usuaily

has to be a compromise between desirable protection

and comfort, but as a minimum precaution all workers

should wear an overall. This recommendation has the

following advantages:

a. There is no risk of normal
contaminated.

b. Overalls can be washed {or discarded if of disposable
type) regularly and after any contamination.

clothing being

Protective
clothing
for ULV

mistblower
operator.

face shield
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¢. People will work more efficiently if they do not feel that
their own clothes may be damaged or contaminated
when handling pesticide containers.

Overalls shoutd be worn by all workers. In addition,
those handiing containers, carrying out transfer
operations, cleaning up spills, etc. must wear protective
gloves and rubber boots. There should be no compromise
over these basic levels of nratection.

Overails These should he of cotton, ‘boiler-suit’ type
fastening at the wrists and neck. White overalls have the
advantage of showing up contamination. Some suppliers
now offer light-weight types specially for hot climates as
well as disposable or short life types. {Of note is Tyvek
clothing, availabte from Bigneat Ltd. U.K. — Ed.)

Head coverings When powders or dusts are frequently
handled, the wearing of an easily washed cottoncapisto
be recommended.

Boots These will need t0 be worn when cases of
leakage or accidental spillage of more hazardous
materials occur. They should be without laces and of any
impervious material (e.g. rubber). The overalls should be
worn outside and not tucked into the boot tops. They
shouid be reguiarly inspected for damage and possible
leaking. in hot climates, a supply of cotton socks will
make boots more acceptable.

Protccetive aprons tdeally these should be of neoprene
rubber. They should reach from the top of the chest to
below the tops of the boots and wrap around to cover the
sides of the legs.

Face shields and goggles These are worn to give
protection to the eyes against possible splashes, etc.
Face shields have the advantage of being cooier in hot
climates and do not ‘mistup’ as easily as goggles but
they offer less protection against irritant vapours and
spray mists.

Decontamination of protective clothing After use, all
items should be thoroughly washed with soap or
detergent and water, and well rinsed.

Protactive gloves

These are the most important items of safety equipment
required in any pesticide store. They should be worn
whenever inere is a risk of skin contamination.

The type of glove is important and a sufficient number
should be available to meet any emergency. They should
always be of the gauntlet type (worn under the overall
steeve} and not short gioves ending at the wrist.

Very thick gloves may be too heavy and inflexible for

full face mask goggles

efficient handling, while very thin gloves may be too
easily damaged to be economic. Gloves incorporating a
cloth lining are undesirabte since the plastic or rubber
coating may be damaged and allow the cloth to become
impregnated with the pesticide.

Types of protective gloves There is little difference
between nitrile rubber, PVC or neoprene gioves, though
neoprene is usually preferred. PYC gloves are resistant to
abrasion, but tend to crack with age. Nitrile rubber gloves
are often less sxpensive than neoprene, but they have a
tendency to harden and crack. Poiyethylene gloves show
good resistance to pesticides, but often have a tendency
to tear. Natural rubber gloves are not recommended as
they have poor resistance to many solvents used in liquid
formulations.

Aromatic and halogenated hydrocarbons will attack all
types of natural and synthetic gloves. If swelling occurs,
change to another pair, allowing the swollen gloves to
dry and return to normal. If organophosphorus pesticides
have been handled, follow the instructions below before
reusing them. )

Cleaning gloves after use Immediately after use gioves
should be well washed with soap or detergent and water
BEFORE being removed from the hands. After removal
they should be turned inside out and again be thorough!ly
washed, rinsed, rubbed dry and allowed to dry completely
in a well ventilated place before being stored again in the
locker for safety equipment.

i organophosphorus pesticides have been handled,
gloves should be soaked in alkali solution for at least
gight hours, rinsed and dried before re-use.

Note: Long and frequent contact with
organophosphorus pesticides can result in the rubber
becoming impregnated with the pesticide. When there is
a risk that this has happened the gloves should be
destroyed.

Testing for leaks During the rinsing stage the gloves
should be held at the top under water and firmly
squeazed to check that no leaks have developed. If a leak
is seen they should be discarded.

Low pressure inflation with air is also useful for testing
for leaks. The inflated glove is held under water and
checked for the absence of air bubbles.

Respiratory protective equipment

Wherever vapours or dusts from pesticides and solvents
disperse in the working area, there is an inhalation
hazard.

Ingredient discharge and product filling lines of
established formulation plants should be protected by
exhaust ventilation hoods connected tc the ducting of
efficient industrial ventifation systems with fans to
prevent dispersion of the harmful products into the
working area.

A ventifation system is the preferred protection against
inhalation hazards because respiratory protective
equipment (as worn by the operator) has the following
disadvantages:

— Inconvenient to wear, especially in tropical climates
and therefore abused;

— Limited life of cartridges or canisters and therefore
expensive if replaced as necessary for effective
protection.

However, there are situations like leaking containers in
warehouses, spillage clean-up, piant maintenance, etc. in
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which use of respiratory protective equipment is
necessary.

The various types of equipment are itlustrated as
follows:

Simple dust mask These are of paper, synthetic
material, gauze (surgical mask) or cellulose. They give
protection to the nose and mouth against particular
matter ({dust). They are not suitable for protection against
vapours but have been found to give a degree of
protection against liquid sprays and aerosols.

Half face mask This covers the nose and mouth only
and has a cartridge filter attached. Since no protection to
the eyes is afforded, a half face mask should always be
womn with goggies ar face shield. Half face masks give
protection against dusts and/or vapours depending on
the cartridge selected.

Full face mask Also known as chemical cartridge or
canister respirator, this device covers eyes, nose and
mouth and may have the cartridge attached or be
connected by a flexible tube to a canister carried on a
belt round the waist. The part covering the eyes canbe a
one piece shield or separate eye piece giving the
appearance of goggles.

This equipment is the most commonly encountered
under the heading of ‘respirator’. Protection against dust
and vapours depends upon the cartridge selecied.

Fresh air breathing apparatus This consists of a full
face mask with a flexible air line to draw air from outside.
Alternatively air ¢can be supplied from a compressor or
the equipment attached to the compressed air line of the
plant or instaliation where it is used. Only clean air
suitable for this type of apparatus can be used.

Selt-contained breathing apparatus This is heavy and
cumbersome equipment in which cylinders of air are
carried on the back of the wearer. It is normaily used only
by Fire Service personnel or other professional operators.

in or near all stores where the more poisonous
pesticides are held, there should be at least two
serviceable respirators in their individual containers
within a specialiy marked iocker.

Those emplayees likely to be required 10 deal with
spiliages, leakages, ef¢., of more poisonous products,
should be instructed in the wearing of respiratory
protactive gquipmant, so that it will be worn and used
properiy when the need arises.

Note: If a man is bearded, it is frequently very difficult
to fit the respiratory protective equipment {0 give an air-
tight seal. With a half face mask a similar problem may
arise with large moustaches!

Repiacing cartridges or canisters Many makers
recommend that cartridges should be replaced after a
total of about 30 minutes to B hours use in the presence
of the pesticide. The maker’'s specific recommendations
on this maiter should ALWAYS be followed. lrrespective
of the length of use of the cartridge or canister, it should
be changed immediately if the wearer of the respirator
can detect any slight smell of the pesticide. It should be
noted that in the presence of a fot of dust the filters may
become clogged and so make breathing difficult. If this
geccurs the whole cartridge shouid be changed.

in tropical countries high humidity and temperature
may shorten the stated service life of the cartridge or
cahister.

Use of respiratory protective equipment The situations
which require respiratory protective equipment to he
worn are given in data sheets [available from Shelil.

simple dust mask
haif face mask

When a respirator is being put on the head, the maker's
instructions must be followed. It is essential that care is
taken to see that it fits closely to the face so that it
prevents any air entering except through the cartridge or
canister. However, it should not fit so tightly that it
causes excessive discomfort to the wearer. It must be
recognized that the wearing of respirators is unpleasant,
especially under iropical conditions and this can be
partially overcome by giving rest perlods out of the
danger area.

Note 1: it may be highly dangerous jor workers to wear
respirators when the cartridges (or canisters) have
exceeded their service life. if there is any doubt at all,
new cartridges (or canisters) should be fitted.

Note 2: It is highly dangerous to rely on
cartridge/canister respiratars in enclosed spaces
deficient in oxygen. Under such circumstances fresh air
or self-contained breathing apparatus must be used.

After useé Remove the cartridge (and filter if separate)
and carefully wash the face-piece inside and out with
soap and water and rinse well to remove all traces of
soap.

Safety in use

Safety in use Iinvolves the precautions that need to be
taken during handling of products and application in the
field in order to safeguard the health of operators,
bystanders and the general pubtic and to protect the
environment. Safety precautions are largely a matter of
common sense, for example, avoiding exposure to spray,
taking special care when preparing spray Ssolutions,
paying attention to personal hygiene (see Personal
Hygiene section), avoiding spray drift. In some instances,
however, depending on the nature of the product involved
and the job being done, special precautions are required.
These may need the use of certain items of protective
clothing or equipment and full details will appear on
product labels.

Development of safely precautions The starting point
is consideration of the acute toxicity of the product.
However, toxicity is the ability to produce a harmiul
effect. in developing safety pracautions one is concerned
with hazard which is the probability that a harmful effect
witl occur in practice. Safety is the inverse of hazard, that
is, the dsgrae of freadom from hazard or risk, It must be
remembered that ali activities carry some risk and
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ahsolute safety is therefore unattainable. To reduce risks
to acceptable leveis is the objective of precautions.

Probability, in the context of hazard, is related to
degree of exposure to the material in question; thus
hazard is a function of two factors, toxicity and exposure.
Expressed mathematically, this becomes:

Hazard = Toxicity x Exposure

So if exposure is zero {impossible to attain) there is no
hazard. Similarly if toxicity is zero {again not possible,
even water has toxic properties), hazard vanishes. The
important point here is that degree of exposure is related
to conditions of use which are therefore equally as
important as toxicity so far as hazard is concernad. The
quantitative application of the above relationship is
made difficult because whereas toxicity can be
measured in the laboratory and assigned a value,
determination of exposure is much more difficuit.
Usualiy, a subjective assessment of exposure has to
suffice, but quantitative data can be obtained by
monitoring the exposure of operators under actual fietd
conditions.

Which toxicity? As mentioned in the Personal Hygiene
section, a pesificide can enler the body by three routes —
through the mouth {oral) through the skin (dermal ot
percutaneous} and by inhalation. So far as hazards
refating to the handling and application of pesticides are
concerned, the highest probability of exposure is by skin
absorption and it is therefore dermal toxicity that has
most relevance in hazard assessment. Moreover, one
should consider the dermal toxicity of the product
{formulation) being handied and applied since the
toxicity of an active ingredient can be mitigated by
formulation, e.g. low concentration granules, solvents
that do not assist skin penetration for Ultra Low Viclume
{ULV] formutations.

Handling formulated products Handling operations
invoiving the concentrated formulations such as
transterting from one container to anocther, filling spray
tanks, preparing dilutions, clearing up spills ars genarally
more hazardous than spraying in the field and
precautions must be taken to avoid accidental splashing
of concentrates on the skin or in the eyes. As a minimum
precaution during handling, protective gloves should be
worn and depending on the toxicity of the formulation, a
face shield aiso.

Handling and applying solid formulations is usually
tess hazardous than liquids. Granules generally contain
low concentrations of the pesticide and solid
formufations are not based on solvents which can assist
skin penetration of the active ingredient. Wettable
powders on the other hand contain much higher
concentrations of pesticide and moreover, consist of very
fine panticles. Care is therefore needed to avoid raising a
dust cloud that may contaminate the operator and his
surroundings during handling operations. Using a simple
dust-mask is a sensible precaution while handling and
mixing wettable powders.

Application in the field. Conventional water-diluted
sprays: These sprays are appiied very dilute and it is
unlikely that absorption of significant amounts of active
ingredient would cccur under normal conditions.
However, the advice in the product sheet as well as that
an the label must be consulied. It is a wise, common
sense precaution always to wear coiton overails during
application as a wminimum prezaution and to pay
attention to personal hygiene. Operators should not eat,
drink or smoke while spraying.

Treating crops with a cancpy (e.g. top-{fruit) or spraying
overhead (e.g. hops) can result in the hazard of spray
falling back onto the operator and in such cases
waterproof clothing and a hood are usually required to
minimize exposure.

Aerial application Aerial application involves hazards
to loaders, flagmen, pilots, bystanders, neighbouring
crops, waterways, etc. and special precautions need to
be observed. in many countries regulations apply to
aerial application and in others ‘codes of practice’ or
other recommendations exist which, of course, should be
strictly observed. _

Ultra Low Volume application Application of ULV
formulations needs special mention since these are
applied without dilution and therefore the operator is
potentially exposed to a more concentrated spray than
with water-diluted sprays. This is an important
consideration in refation to hand-held ULV application
where operators are usually involved in both handling
(bottle filling) and spraying. With hand-held ULV
application, operators are in close physical proximity
with the spray and special care has to be taken to
minimize exposure by paying proper regard to wind
speed and direction. Also with ULV sprays, droplet size is
much smaller than higher volume sprays and this can
present the additional hazard of inhalation,

Afier application Safety precautions do not end when
application is finished. Equipment has to be cleaned and
maintained and put away in good condition ready for the
next time. Aiso, partly used containers must be reclosed
and returned to store. Empty containers and surplus or
waste products should be disposed of safely (see section
on disposal) and not aliowed to contaminate natural
water.

Finally, operators should change out of working
clothes and take a bathk or shower.

Disposal of empty containers Empty pesticide
containers should not be re-used except in special
circumstances, e.g. for another formulation of the same
active ingredient or where the container is regularly
returned by the customer for refilling. To prevent
unautharized re-use containers should be thoroughly
emptied, washed-out and punctured or crushed.

Adequately decontaminated and puncturad or crushed
containers will generally be accepied by waste disposal
contractors and iocat collection services. Approval
should be obtained before depositing on public dumps.

In cases of poisoning

Basic principles Hazardous chemicals can be handled
safely providing the correct precautions are taken.
Poisoning nearly always happens as a result of
negligence or misuse.

Firms and organizations which store or handle
pesticides must be aware of the toxic hazards associated
with the products in their care. Equally, they should be
familiar with the first aid procedures appropriate for
individual products, and have readily available the advice
that will assist dociors and hospitals in providing the
correct treatments.

It is advisable to know the name, address and
telephone number of the nearest physicians andlor lccal
hospital, so that contact can be made without delay,
shouid a case of actual or suspected poisoning cccur.

Prior arrangements should be made with a local
physician, so that he can be contacted at once if a case
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of poisoning occurs. He should be given basic medical
information on the products handled, in order to give
appropriate medical treatment. He should be asked to
hold a stock of antidotes.

First aid procedures and medical treatment {advice for
medically qualified personnel) are given in product
sheets [available from Shell] The following general
advice is applicable to all cases of over-exposure and to
suspected or actuyal intoxication by pesticides.

I¥f not known, try to find out which product was the
cause of the poisoning and how it was absorbed, i.e. by
rmouth, through inhatation or through the skin.

First Aid procedures Cany out the FIRST AID
PROCEDURE recommended for the product involved.
While first aid is being administered, arrange for medicat
attention 1o be obtained urgently or take the patient to
the nearest hospital.

if material has been spilled on the skin, immediately
remove the patient from the source of the contamination,
remove all contaminated clothing and wash affected
areas with soap and running water. {f material is in the
eyes, flush with clean water for at least 15 minutes. Keep
patient prone and quiet. Start artificial respiration
immediately if patient is not breathing (taking care not 10
contaminate yourself).

It material has been swatlowed DO NOT INDUCE
VOMITING uniess:

a. It is specifically advised to do so on the label or
information data sheet.

b. The material ({if a liquid) swallowed was one of the
bipyridylium herbicides {paraquat, diquat).

¢. The material swallowed is known to have an acute oral
{rat) LD, of less than 20 mgrkg.

Manufacturers and suppliers of safety equipment

If induction of vomiting is advise< attempt it by
stimulating the back of the subject’s throat with a finger,
but onty if the patient is conscious.

Do not use salt water as an emetic.

NEVER GIVE ANYTHING BY MOUTH TO AN
UNCONSCIOUS PERSGN.

If the induction of vomiting is not called for, give
activated charcoal (if available), but only if patient is
conscious. Keep patient warm and at rest.

Medical advice When medical assistance arrives or at
hospital advise the physician or those concerned of the
‘in cases of poisoning’ section of the relevant product
sheet. Tell them how the accident occurred.

Bill Taylor
Hartvig Jensen,
Denmark

Reforences

RK. Perrin et al (1976) From Agroromic Data to Farmer
Recommendations: An Economics Training Manual Information
Bulletin 27 CIMMYT Apartado Postal 6641 Mexico 6 D.F.
Mexico. '

H.H. Fisher & A.E. Deutsch (1985) Lever-operated knapsack
sprayers: A practical scrutiny and assessment of features,
components and operation — Implications for purchasers,
users and manufacturers. IPPC, Oregon State University,
Corvallis OR 97331 USA.

Anon (1982) Pesticides, A Safety Guide Shell International
Chemical Company Ltd., Agrochemical Division, Shell Centre
London SEt 7PG, UK.
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78 Knapsack and pressure cylinder sprayers

Tecnoma Knapsack

Sprayer tt6p
Cooper Pegler Knapsack
sprayers (Cpi5 cpl) Mesto pressure cylinder
sprayer 3590
Table of Knapsack and Pressure Cylinder Sprayers
Selection of Modeis Availabig
Pl
3 g g " g g
] L] = 3 E
i - 8 > F4 Range of
g B g N 8 % Range of Lenk 7:!'#2; lreigms
= 2 © ] capacities Wl NownY
Manufacturer Country -] I3 -4 £ é!; 2 %?ms kg '
Foland L ] L] 12 ]
ALLMAN, UK . . 520
ARFIGUTT: CETTA eganﬂna [} - . [} [ 1220
AMERICAN SPRING & PRESSING WORKS. India . [ . [ 4 [ ] >16 4.382
ASE Beigium . . [ 1218 4045
ASIAN. A&GR{G« INDUSTRIES ndia [ 4 L4 1 4 - 616
F.5 F BERT Haly . . . . . 615
P BERTHQUQ France [ .. . ) 718
£ & G EQUIPMENT USA. [ ] . | ] * » pb )
SIRCHMEIER & CO- Switzeriand [ * L 4 [ ] 520 18567
BLIMA BARL Ingonesia . L4 10 a5
CARUELLE France N J [ ] ] ] 6520 253
CHINA NAT. AGRIC, MACHINERY IMP. &
EXF‘ CORP. [ China [ 16 55
COLINAGRO Colombia . . ) 1020 6092
COOPER PEGLER UK, . . L] L) L) 1020 3854
EVERS & WALL UK. L 4 1520 50
CLORAWERKE W. Gemany ) [ [ ] [} 517 2268
HATSUTA IND. Japan [ [ ] L] . 4195 1262
HOBRA MANUFACTURING Kenya ) [} . 15
HOCKMAN-LEWIS USA . . L3 . . ) 2683
HOLDER W, . [ [ ) 518 1858
HOMECO Nethenands L ] ] [ ] L 4 818
JACTO Brazil * » L 4 » 420 1.45.75
KIORITZ CORP. Japan - L] 4.4-88 1252
KRUSHE VIKAS SADAN KENDRA tndia [ L ] [ ] [ ] 1416
KUMADN, P India . L] [ ] [] 816
KA H, WHIRLMWIND: [ ] L] [ ] [ ] 615
LURMARK UK [ ] [ ] 1520 a0
MAHARASHTRA AGRO. INL). DEV. CORP. Ingia L2 * [ ] 16
MARUNAKA SPRAYER & DUSTER MFG.
Japan [ L ] [ ] . 315 1.760
O SPRIFZENFABRIK W, o . L] . [} [} 518 255
MORAVA Yugosiavia . . . 1215 75100
MURATORS France [ * 33
MUSUHAMA ndonesia [ 4 L 1318 6070
OF Indenesia [ ] . 13 65
Japan . o [ ] L J 3817
PERL Feru * [ ] . [ ] 1520 5.1-6.15
PADGILWAR AGRO. IND, india L L 16
PHYI Metherlands . . . . 1020 3 86 6
CARL PLATZ W. Germany ] . . . . 518 1858
PRAPQULOS BROS. Greece * [ ] L ] . 916
- Indonesia . . 10 5
ACM. France L4 . . [ ] . 620
AOOT-LOWELL USA [ ] - . ] . 13220 3645
SIGMA STEEL IND. India L4 [ ] [ . 616 375
BB SMITH USA L ] L ] . [ ] . 7.7189
SOLO SPRAYERS UK . . . . L] . 9918 85
France L L ] ] 520
TIFA USA ] . L ] 13.2 556
TROMC Cameroon [ 4
Hungary ® L 518 258
BENGAL AGRC-INDUSTRIES CORP. India L - L4 1314 65
WILLEOX GROUP K. . * . [} 216 6.4
WHITE STAR PRODUCTS New Zealand . L) 5
ZANA TA KILIMC Tamnzania L] [ ] 14
HARTVIG JENSEN Oenmark [ [ [ [ 720 1650
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Hand atomizer

Stirrup pump

h—mﬁ
Piston-operated
sprayer

Trigger
operated sprayer

Hand
coraprassion
sprayer

Slice action Lever-Operated
sprayer sprayer

[

Tahle of other Hand-operated Sprayers
Trigger Piglon- Hand Slide Lover
operated operated compregsion Hand action oparated Stirrup

Maruiactirers, L Country aprayer sprayer sprayer atomizer sprayer sprayer pump
ARBIGUTTI CETTA Argentina L]
AMERICAKN SPAIMNG + PRAESSING WORKS India L] . L] L] L]
AGIEN AGRICO INDUSTRIES India . . .
ASl ARFLOW Ux. .
& % F BERTANI italy . . . . . L]
COLHGAGRO Colombiz . . .
DRINWELL, PRIODUCTS Zimbabwe d
GLORIAWERKE W, Germany [
HATSUTA iNDUSTRIAL Japan [ ] L] [ ] *
HOBRA MANLIFACTURING Kenya ' .
HOCKMAN-LEWIS usSA L] .
HOLOER W. Germany [ ] . . *
MHOMECO Haland g
JACTD Brazil L]
KIQRITZ CORP, Japan L]
KRUSHI VIKAS SADAM KENDRA India . . . .
KUMAON NURSERY trdia
MARUNAKA SPRAYER & DUSTER MFG. | Japan . . . .
JEAM MASSE France -
MESTO SPRITZENFABRIK W. Germany . . . . .
MORAVA Yugosiavia .
MUBATORT France .
NATTO: SEISAKUSHO Japan . L . .
CARAL PLATZ W, Germany . [} L]
RGOT-LIOWELL us.A * [ ]
SIGMA STEEL 14D, India L .
SQLO SPRAYERS UK. ] ] ’ »
WEST BENGAL AGRO. INDUSTRIES indig ) [ .
WHITE STAR PRODUCTS New Zealand . . L]
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Boss 76
Carl Piatz
Cooper
China National Pagler
aMF3 Hurricane
Minot
Blowmic AM 151
Spraying Dusting Range
2 &
s & & §F & &
§ § 8 4§ & 5 & 2 @
& 5 T & &5 9T £ 0§ 3 g ., oF 3
§ § ¥ §F S8 5, d85 & § Se § 3§ §
Marutacturer & ¥ £ Y Y /F ¢ ¢ T Y
S ALLMAN 8 0. Uik LBGA 1 14 4 cr Skn 2 12
AMEDUCAN SPRING & Aspee Villiers
BRESSING WORKS badia Bolo b1 L34 1.2hp 15 1.3
g KH1
ARIMITSLY INDUSTRY CO. Jdapan GMD 802 ] 25 3.7 45 60 TA51 MX 3.1ps 1.8 1.6
2-stroke
singte
R & F BERTANE Italy SPTY 2 12 1218 cylingar 3.5hp | 1.25 12
BISCHMEIER & COQ. Switzerland SRt 1 12 ¢.181 &8 05 15 12 o 3.3hp 22
BUFFALO TURBINE '
AGRICULTURAL EQUIPMENT USA. Mity Mite t 13.2 8 1.8 a5 99
F.i GACOMO § LUG Fedit
CARRY Italy Superieggere 2 1 a7 5 25 | %11 | 811 CA 80 4hp i 2.9
CARUELLE France K8 2 1.51 2.5 7 14 2-5troke 4.5hp 155
CHING NATIONAL AGRICULTURAL IE 50
MACKIMNERY IMPIEXE CORP. China IMF3 1 13 0.38 1235 917 F-t 3hp
Citarelli
CIFARELLL RAFFRELE taly Nuvola 4 14 a5 13 5 1725 | 15622 c? Shp 2 114
SAE
COLINAGED S A, Colombia M-D 140 1 13 9 ] - 2.8np 9
COOPER PEGLER & CQ. Hurricane
[ UK. wMinar 2 125 85 5 ap35 3.2hp 9.1
GLORIA WERKE GmibM: | W. Germany 37 1 13 a2 1 10 8 2-stroke 1.7hp 10
HATSLTA INDUSTRIAL, | Jepan Blomic AMIS Alr coolsd
: 1 ] 16 3.5 12 4 2 cycle 1.2 98
HARTYIG JENSEN Denmark MRY-4.5 12 no dusting 17 12 4.5hp
HOLDER | W. Germany Supra 76 2 10 ] 16 ILO engine 1.1 1.2
HOMECD Hotland MR 3 2 1" 1.7 14 L] JLO SPT 34 1 10.7
2-strake
JACTO. Brazil PL-45 BV 2 13 34 10 49 air cooled 13 125
LR CORR, Japan ON.9 1 10 a5 ] 5 12201 916 3.2np 98
KOREA TRADE PROMOTION Karea AM-150 3 12 7.3 1.5ps 12.8
KUBQTA Japan AR 30 & 1 35 [ VK37 2.5hp 12 26
KA, WHIRLWIND Netheriands $70 2 10 13 n ILo-L70 35hp
MARAMASHTRA AGRC. IND. DEV, Krushi
CoRe: . - India Udyag
MAKIRA VE KIMYA EMDUSTRISI
KLU Turkey Sekil 1 ¥ 13.4 5 14
MARUNAKA SPRAYER & Kawasnaki
DUSTER M.F.G. Japan MD 20 3 22 ] algcirie Aps 12
3510 JLO SPTY
MESTC SPRITZEN FABRIK W. Garmany Suparblo 2 128 | A2 3 11 9 2.=1roke 450p | 125 10
ILO =P7%
MOTAN ’ W. Germany Fontan 3 1w | 208 1.5 12 10 2 cycle dhp 1.2 1
R12& 2:3troke
MORAVA Yugostavia AM-12 1 12 10 single
cylinder 0.5
MOTOSTANDARD France K80 2 25 | 1517 | 1214 2-stroke Shp 12
NIR-DAVID-MOBILE Israel SP71 Sifon 2 10 JiO2cycle {3.1hp § 1.25 { 11.2
Air cooled
MITTO-SEISAKLISHO Japan NDM-375 3 12 33 75 42 137 2 cycle 3hp 1.2 9
PHYCO Netherfands FAN-T1 2 n 1.7 no dusting 14 9 JLO SPTY Shp 1 0.y
CARL PLATZ W. Garmany Boss 78 2 it} 4.17 JLO SPT1 104
JLO
2-stroke
PRAPOPOLLOS BROS. Greece Marcury 2 3 12 g L77 3hp 1.6 15
R.CM. L France Gotdair 1360 3 1245 | 89 A5 type 4hp 105
Pawer sprayer 2-9troke
SHGMA STEEL IND. India Gum. duster 1 10 k] 74 918 air-cooled 1 128
TECHNOHAC AGRIC. MACHINERY
& IMPLEMENTS. Israel Sflon SP71 2 10 JLOZ2ceycle [ 3Thp | 126 | 1.2
2 cycle
air-coocled
VANDERMOQLEN USA Super 88 2 27 | 38 12 single
cylinder 125 12
Viliers/
WEST BENGAL AGRO.-IND. India Benagro 1 10 25 8 1.5 1011 a8 Ralli 1218 1.25 12

{vs.xm maﬂg.sw! e Hlable, the spacificat i f the Jargest model

- 8 af £ ais is available, the spacifications givan are generally those of the larges! el.

£ Unigss otherwise stated, the engine is petrol, ¢ ¢ v o

3. Horizontaifvertical ranpe. Whare is range is given ag 9-18m, the first figure is for spraying, the second for dusting.
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TREE GUARDS

Simal Sagiiogs and Shn be aRAcRed 19
Cah

the and ompsack speayer lances.

the outside

POLITEC TREE GUARD This fibre glass
shield comes with nozies and can give a
Sptay width of 1.2m. Fits an a 603
brass trigget on CP3 Falcon,

COQPER PEGLER & CO LTD,
Sussex RH1S SLA, UK

Mk 2 ARBOGARD This hand-operated

sprayor has a Jcc per steoke brass

pump, 2 {redt Polijets. 20 gauge

a!uminiumk shae!ta] orl ;het “a::i
ame af aluminiym ty

ligﬁt Qaur%nalmisd steel, and 18 litre

¥ contalner {teft).
E ALLMAN & 20, YD
Birdham Road,
Susasx PO 78T, LK.

SPRAY LANCES

SPRAY SHIELDS

These usually include 8 nozzie, can be
mauntect on the end of spray lances and
festrict the area sprayed to that coveres
by the shield with litte possibility of
dritt, This is very usefut for S0t weeding
CF sprawing Close 10 plams with general
broad specingn herbicdes like paragquat
or giyphesate. it must be noted, though,
that some phytoloxicity Of the crop plant
Could accut i weed leaves weled with

harbicide touch the crop plants. As well
as manufacturers already on this page
(Allrnan, American Spring, Cooper-Pegier
GloriaWerke) shielgs are availabls from:

ETS. P. BERTHOUD
Bellevilla-sur-Sione
Rhone. FRANCE
MAQUINAS AGRICOLAS JACTO SA.
Rua Dr. Lulz Miranda 5 1
Calxg Poatsl 35, Pompdia S.9., BRAZIL
LURMARK LTD.

CB4 508, UK.
MESTO SPRITZENFABRIK GmbH
wﬂ 68, 7141 Frelbarg/Neckar
CARL PLATZ GmbH

TECH
54 rue Marcel Paul, B.P. 198
51206 Epemay, FRANCE

Most manufacturers provide a wide
range of spiay lances and triggers or
other hand operated cut-olt devices.

Lances can range from about 60cm
{see lett) to about Im (see above) which
is usetui for spraying tree crops. Clearly
safely hazards increase when the spray
is ejected al a height and extra
precautions may be needed.

The spray lances can have a vazisly of
cutit devices, In the diagram thase
examples range (left to right) from a
trigger valve, to a stopcock, to a
conventional screw-thrsaced tap. ine
lan¢e may be straighi or bent al one end.
Various nozzles can be added including
multiple nozzle se1s. A pressure gauge or

ressure regulator may also be
ncorporated aller a small straingr or
filtes. This is put In the systam as a final
rotection for the nozile |et.
lanufactyrers include:

COOPER PEGLER & CO. LTD.
Burgass Hill, Sussex RH15 9LA, UK.

AMERIGAN SPRING & PRESSING
WORKS Pwl.hgﬂ., P.Q. Box 7602

Adarsh Mou Soew Aosd
Maslad, Bombay 400 064, INDIA

BOOMS & NOZZLES

The large variety of booms and nozzles
suppfied by rearly gvery manufacturer of
knapsack sprayers relfects the range of
chemicals and cr upcn which
they are to be sprayed. Hystrated above
e & 1.5m wide 5 nozle boom
manufactured by American Spring and a
£.9m wide 3 nozzle T Boom from per
Pegler. Two allernative double nozzies
from American Spring are illustrated
above and a 'colton tail’ boom is
illustrated fefl.

AMERICAN SPRING AND PRESSING
WORKS PVT. LTD.
P.0. Box 7802

Adsrsh Housing Soclety Road

SPRAY RIGS

Many manufacturars offor epray rigs
which can be altached to the end of g
spray lance fo gngure proper covorage of
the sides of plants ang lower surfaces of
leaves. A0 x 20cm g Is also avallabte,

AMERICAN SPRING & PRESSING
WORKS PVT. LTD., P.O. Bnox 7602

THE EXPANDOQ

This is a telescopic dribble bar mounted
between movable handlee which are
fitted with crop shiefds. constantly
adjustable for varying inter-fow widihs.
The machine is supported by iwc small
wheels and is propelied by hand. The
diggram below shows an aetial view.

E ALLMAN & CO. LTD.
Bindham Road
Chichester

ﬂux PO20 7BY

Crop Shield
\

WHEELED NO2ZLE CARRIER

Used for inter-row weeding in
conjunction with conventicnal knapsack
sprayer. Nozzle height adjustable
127mm-. m. Leat guand adjustable

m-480mm. At Jkph 10 litres of
srray will cover 400 linear metres
(iHustrated above).
COOPER PEGLER & CO. LTD.

Burgess
Sussex RH1S BLA
UK
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. a .
HAND GRANULE
APPLICATOR
¢ The anolicator s gimed at the target and
| wtan the trigger is pressed a measured
F amount of granules is released. This
amount 15 detesmined by two cones
wtuch can be altered 10 Drovide
vargtians. A conmecting rod agitates the
granales ard grovents blocking,

Main: auvantages:

Granytes cas be accurataly placed on

tanget

Quantings. vy b adjusted to Swt

apglications

Adaptatie 1or spet or centimuous band

treatment

Constant granyle agitaton
TwQ models are avarlable
Modal 10 - 0.5gm approximately
Madel 205 — tgm approximately
Cagacity 1 Tlittes.
Querall length Wdems

HORSTINE FARMERY LTD,
W Mpabald, Yorkahire Y0d 1SR

SHOULDER-SLUNG
GRANULE
APPLICATORS

Many herbicides are now avaitable in
ranular form ang can be spread by
these types ot applicator. They can aiso
be used for seed btoadeasting ang
tertilizer s ing. Among various
manutacturers the follawing are listed:

NGI GRANULE APPLICATOR The
spedial design (illustrated right) which
incorporates a 12 bladed impetler,

rovides more unitarm diskibution of

erbicides, lertilizers andg seqds.
Granutated chemicals wre disparsed
from the right, forward and ta the tottata
maximum distange and unitorm votume.
It covers a 6 metre width with an average
belt ot 1.2 metree aicund the oparator.
Weight. 2.5kg. Tank apacity: 8.0 litres.
Handle retation: 80rpm.

GRANULE SPREADER AR-3:

ARIMITSA) iINDUSTRY CO. LTD.
321 Fukaekita 2.chome
HI‘nhlmd-ku. Qsaka 537
JAPAN

GRANULE SPREADER THREE STAR

C-10 Capacity: 8 litres. Waight: 2.5kg.

Dimensions: 410mm x  260mm  x
mm.

mﬂm SPRAYER & DUSTER
11 Makaida Nishimachi

Kiaghein, Minamiky, Kyoto
JARAN

MULTLPURPOSE SPREADER T-7 This

spreader has a directional discharge

opening 1o direct ths broadcast material.

Hs specilications are: Capagity: 7 litres.

:‘ggngm: 2kg. Sizen 233mm x 42Smm x
.

QHMAE MANUFACTURING CO. LTD.
21-1 Akal ma

‘WI‘A INMSJﬂML CO. LTD. B . &

-chome, Chifune : 3 , T¢ 1

Nishiyodogawa-ku, Qaaka, JAPAN .ﬁl‘}:ﬂ ohyo 115
PROCALL DUSTER

This hand duster (illustrated left) is used
tor the accurate application of plant and
weed control granules. Capacity. 8.5
litres. Qutput: up to 0.82kg/minute.
Weight: 4.6kg.

ETS. P. BERTHQUD
€8220 Bailaville-sur-Sadne

Rhone
FRANCE

PJC KNAPSACK DUSTER

This duster {Hlustrated right) can deliver
micro-granules or dust across a swalh of
Sm. Weight; 7kg. Tank capaciy: 8kg.

MAQUINAS AGRICOLAS JACTO SiA
RAuz Or. Lulz Miranda 5 1650

Caixn Postat 35, Pompéia S.P.
BRAZIL

ROTARY GRANULE
APPLICATORS

SEYMOQUR No. 75 UNIVERSAL
SPREADER This applicator (ilustrated
tetly can be used for precision
broadcasting. Ithas a 10 point ¢7' "rated
scale, with an adgjustable opi-ng to
centrgl swath width. Weight: 2.7 kg.

SEYMOUR MAN. CO. INC.
5520 M[@W:%‘.‘Q Box 248
A na
U,g.u.
ASPEE RAOTARY GRANULE

APPLICATOR This model has a bigh
dengity polythena hopper, metal gears

ZINCK SPREADER Made Irom
polypropytene and nylun. Capacity: Skg,
3 selting adjuster, up 1o 4m swath,

ZINCK'S FABRIKER AJS
Godthaab, Jylland

8230 Svenatrup J
DENMARK

CYCLONE X2A LITTLE GIANT This
spreader {(illusirated righl) is made from
m?hrdensliy nolyethylene. The spread is
refatively narrow. There s aiso available
the X1A commercial wige spreaa modai,

VICTA JU.K. LYD.
Rutharford , Daneshill West
Basingstoke, Hampshire RG24 0QY

and a plastic rolor. Garay widlh; 6m. e

Visighs: 28kG. Racommended rom. 40, MODEL 20A This Is similar fo the
G"o%ﬁg%'\’-r siw"s & PRESSING Cy¢lone above.

- LTD. OB ANDSEWS LTD,

:do.:::lmw sww Rosd Pontlac Works, Fernbank Road

'I'l‘llad, Bombay 400 JULs'Kc'ol. 8

SPOYT TREATMENT

KNAPSACK GRANULE

APPLICATOR

The machine is designed for the
appiication of granular herbicides,
pasticides, and fertil.zers in single shot
doses to individual plants, shrybs, trees
etc. The calibraticn unit is variable and
can be set for doses of 5ec to8lee in 5o
steps. Once calibrated, the unit will
applﬁ_lhe same dose consistently. The
machine weighs 6.3kg emply and holds
approx. 1Uk? of chemcal (depending on
censityl. It is eguipped with a
comfortable frame and hamess for
maunting on the operator’s back.

Matenal can be applied directly from
the cutlel tube. Impact spreaders ase
available lof a spread distribution on the
ground, or steel tube ends so that the
ma_itena! £an be incorporated wilh the
5018

HORSTINE FARMERY LTD,
mrm Newbald, Yorkshire YO4 35P

GANDY LINE TENDER

Applies granules accurately. Available in
2 models for 2.5 1o 7.5cm banding or for
I1_T.5cm Ro-bander option. Capacity: 12
itres.

GANDY COMPANY
526 Gandnx! Road, Owatonna
ﬂlgxm- 55080

WHEELBARROW
APPLICATOR

Plastic hopper of 32 litre capaciy
delivers granules via two 2.5cm bare
plastic pipas. Applicatar is chain driven
by a centrally mounted landwheel. 2
application rates avaifable.

HORSTINE FARMERY LTD.
ﬁ?(lﬂl Newbald, Yorkshire YO4 35P
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RQ-H1 PRECISION
APPLICATOR

Up to four 18cm Ro-banders can be used
giving maximum width of 72¢m. Thete is
a rope centrulled shutoff. The standard
el has a clearance ot 67cm. The 2
pezson handle can be otiset 1o one side.
Capacity: 20kg. Wheels: 6lcm disc
zpe with seml-pneumatlc rubber tyres;
roontrol rotor; tive btaded steel,
precision-moutded neoprene. The tubes
can be extended to deliver granules to
the base of plants.

GANDY COMPANY
528 Gandrud Road, Owatonna
ulllnnmh

PETIT JAUNE DUSTER

Thns duster of SLIEhut Spreader s single

acting and has a weight of 4.3kg. Alse
sugidable is the Eclipse dusier which
Bolde Thy and has a met weight of S5.5kg.

ETS. B BERTHQUO
60220 Beltnville-sur-Ssbne
FRANCE

SUST-R & MINE-DUSTR

The Dust# (lower itlustralion) Ras a far,
25 g raservoir, Quiput can
Fggurated. The MiniBust:R has
extension tubes and specal ouipuls. 19
grable it 1o spread dust inlp difficult
corRaeg,

B SENND,

Perngyivania 4848-013¢
usa

__
I'i'

HAND ROTARY
DUSTERS

Various manufacturers of a range of
hand ratary dusters are listed befow.

ASPEE JUBILEE ARD-10 This duster has
a3 lilre capacity hopper and weighs 4kg.

AMEHICAN SPRING & PRESSING
WORKS PVT. LTD.

0. B T2 Soclaty Road
Mllld. Bombl"y' 3'3

HAND QUSTER HOD-T This duster has @
4.5 litre capncitr ho gper and wai hn Ikg.
It can seach 6 10 1 melres an has an
IR na‘eeclrr ot up to (.5bkgim. A
vmi.ely of outlel pipe accesseries are
available.

ARIMITSY INDI.ISTRV CO. LTD.
321 Fukaekita 2.chome
Hi?shlmﬂ—lm. Osska 537
JAPAN

KRUSHI KR-2 GUSTER This is a simifar
duster with an adjustable strap.

1 IMHH
M .

ASIAN AGRICO INDUSTRIES
Post Box No. 29, Gandevi Road
mlgln:u {W-Rly) 388 321, Gujarat

VDO SLITRE This duster has a 5 Hire
metal hopper, a gearbox mounted on
roliar bearings and an adjusiment flap to
confrel output. Fan speed is about
12m/sec. and for powders a discharge
rate up to 0.45Skg/m is obiainable. Alsc
useful for granules. Weight: 3.2kg.

ETS. P. BERTHOUD
83220 Belleville-sur-Sadne

Rhans
FRANCE

MODEL TI8 G Large capacily h sug‘?r
holding around 2.8kg of powder or
of grapufes. Rated hand lmroluluon
80rpm, Dust can reach Bm. Fuil container
average working period is approximately
30 minutes. Mﬁnstmla outpul contiol i
avaHlable. Weight: Jkg.
moghnz OORP&R;.;I:"I‘ON

imorenjal ome
Mitaks, Tokyo 181
JAPAN

2-WHEELED
CYCLONES

Both Bob Andrews and Vigta
poducsdistribute a wide rangs of 2
wheeted eyclones which can be used tor
many purpaoses. (See Section 4 for
further mode!s). Two models are
described Delow.

9683 CYCLONE This model (illustrated
above) can be pushed by hand. It has a
capacity of aboul 18kg and has 20cm
heavy duly plastic wheels. Tha swath
width is adjustable between 1.20m and
__'e"\ w lainl hl aboul ? n

VICTA r} J LTD.
oast, Daneshill Weat
BsKl!ngnlou. Hampshire RG24 0QY

STANDARD B1 MODEL Similar size of
model with spread width of 1.90m,

B08 ANDREWS LTD.
Ponliac Works, Fembank Road
UMK t, Borks.

AMIT HAND ROTARY DUSTER This
mode! {illustrated) has a 5 iire capacity
hopoer, mechanical agitator and full
discharge conlrol. W comes with a
flexible lance, spreader noZle and
adjustable shouldar straps.

KAUSHI VIKAS SADAN KENDRA
. Town Ha

Bulsar Valsad 386 001, Gujarat

INDIA

MOGEL O-7 Suction styte hand oparated
duster; high revatution venlilator fan; dic
cast eaf case and worm-goar with
aeale bearings. Themical agitator.
Hopper capacity: 4kg. Dischargoe
capacity: 5%fmln at opﬁnmg & Hang
revolullsn: m_average. Blowar:
11.5musac. Waigh!: Jkg.

MARUNAKA SPRAYER & DUSTER
MFG.

1 Makaida Nléhimachi, Kizshaln
Minamiku, Kyol
JAPAN

e 1

CHAPIN HAND DUSTERS

2.5 litre duster of length 130tm. Piston-
operated. Large filler opening. 45cm
extension tube with spreader. Also
available 3 smajler modais.

HOCKMAN-LEWIS LTD,
% Orange, NJ 07052
LUSA

No. 465 PLUNGER DUSTER

Container holds 40Gg of dust. Pump-
cperated. Has long extension and
swivel-type flat fan nozzie for broadcast,

her wofume dusting. Weight about
Aég Ancther smalt mode! is available.

ROOT-LOWELL CORPORATION
Lowﬂ. Michigan 46331

BELLOWS SULPHURATOR

It is made of shockresistant plastic
malerial. 0.8kg capacily tank.

R. & F. BERTANI
Via Leonardo da Vinci, NA1
2008} Abblategrasso, MHiano

GIGANTE

This bellows duster is equipped with a
long discharge iube and powder
distributor. The tank capacity is 1kg of
dry powder.

F.IIi GIACOMO & LUIGI CARPI
l"l?gfe Povigie, Via Remana 82-RE.




ties of arclrd Gdkg: o mq&ot
aboyt %gm bamt&gt&h::ﬁmegmt
TOrpm; adjustable ou! & w
of abayt Ok

m:smth.m
WMW

B0 Bex &
Warakt City, Qsaka 567
SARAN

HATSUTA INDUSTRIAL CO. LTD.
43 t-chaene, Chitune

Kishixodogae i, Oaaka
KIORIT2 CORFORATION

5t Shimocanighy; T.ohome
ﬁt’m'mpm

MARUNAKA SPRAYER & DUSTER
NEG. CO. LT
Hm!ﬁ%
JAFAN
wmmmkm
Ossita

JAPAN

NECK-SLUNG HAND
ROTARY DUSTERS

HAND RQTARY DUSTER Two models
are available which conform to Indian
Standards (lllystrated tett). One modet is
shoulder mounted, the other Is mounted
on the font of the opemur é‘belly
mounted} with a strap aro

apatatars nack, and inthis design allows
easy operatlon. by the right hand, of the
hand-opaerated tan.

EST BENGAL ARG INDUSTRIES
conmamo
238 Netsii i Snhad B

HAND QPERATED DUSTER MAZ-14 This
Yugoslavian modet has a 14 lltre plastic
fibre of aluminium box. The axlal flow
ventilator fan has an gir output of
002m%sec and an alr oullet speed of
10.8mysec. Dust Wi(ﬂh 1s 5m. Waight
of amply duster 6.

umsthmM
Dﬁ'ﬁ‘ h‘.'IBB revac
YUGOS!

No. 590 CRANK DUSTER This is a
compact durable duster that moves a
farge volume of air. Discharge rate is
variable between 1 1o 15kg/ha, Hopper
capacity is 4ki; Spirat agitator prevents
packing and clogging of dust in hopper.

HOCKMAN-LEWIS LTD,
200 Exgeutive Drive
Wast Orange, NJ 07052
WSA

MODEL 1031 ROTARY DUSTER Thisis a
similar modal which is economical and
easy to use. Adjustment is quick. Hopper
centains about 3.5kg of average density
dyst. Hotatlon fan cass which allows
front of rear dusting. Dust proot gealed
bearings. Weight aboul 6.5kg.

ROOT.LOWELL CORPORATION
Lowall, Michigan 48331

PRES-TQ-BLO DUSTER

Thestalnm steal tank holds about 4kg
of powder, A compressed alr sowce s
uaedto pressuﬂse to aboul 7kgicmt, On
lever up 1o Zkg of powder is
e
uniy s wi
a 75m llexible hose. i is particularly
useful for injecting insecticides inty
mwmamroofspacescfwahouses

B0 nmm.ww
Plurmstaedyille

Pemnsylvants 100450130
BHA

SHOULDER-MOUNTED
HAND-OPERATED
ROTARY DUSTER

These are rotafy dusiers for warehouses,
crops, trees etc.

HAND AOTARY DUSTER Used for ail
types ¢f powdered insecticides. It has a
galvanized steel hopper of 7 litreg
caparity with ml!d-:lec' fan casing and
fan impeller, The lance is made from
nulvamm -\!enl !:,ranlc can ba turnad at
Up to B0rom which smed e aif
omwt 1o 1. Sm' Welgh Thg,

SIGMA STEEL INDUSTRIES (REGD.)
Caarugns 41 008, Punjsb
INDHA

CORIENT HAND RQTARY DUSTER ORD-1
Thie well-balanced duster is litted with a
braast-plate for comfortable operation. It
is supplied with a fiexible hose coupling,

migtal lance, spreader nozzle and
adjustable shoulder strap.

AMERICAN SPRING & PRESSING
WOFI'KOS.P\"T LTD.

Adarsh Soclety Road
Mllld. hon“;amy'm

KRUSHI HAND ROTARY DUSTER KR-2
This model (s simitar te that produced by
Ameiican Sprng.

ABIAN AGRICO iIREVETIES

Post Box No, 29, mndm Road
!Flémorl (W:Rly) 398 321, Gujarat

Na, 79 ROTARY HAND DUSTER Ancther
8Imilar model with a tank capacity of
5kg.

KUMAON NURSERVS

annilni. up.
INDIA

HAND DUSTER
These dusters are dea{gneé for blowh
Ison into rat nesta. Tank capacity: 1.
res. Total walght about 1.7kg.
P.T. PURNA SADHANA
Jd1 Asla Afrika 150, Bandung
INDONESIA

BIRO TEKNIK M. DJUPRI

Jatan A arsiio, Solo
iNDONESI '

Iﬁ(g![APSACK HAND DUSTER

This duster (above) has a plastic bodz

and an oulput up to 02l<grmln Tan|
capacity Is 1 and it weighs

(gross). The hand-lever operated bellows

arekmounted above the plasticbodied

tan

#. PRAPOPOULOS BROS.
Matallurgy S-A., 279 Corinthou

Perivola, Pa
GREECE

SPEEDAIR-CIDUE

This kna Kk duster {lef} has an
external diaphragm air pump operated
by a laver placed on left ar right.
pelythene tank has an agitator and the
output has 5 position regulater. Net
welght: 4.9kg,

FAli GIACOMO & LUIGI CARP)
42028 , Vie Romana 82AE
ITaALY
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BIRCHMEIER EXTERNAL
PUMP KNAPSACK
SPRAYERS

Birchmeler produse seven external
ump knapsack Spra made trom
rass and steel. They have large

openings with tight-fitting bayonet lids

with filter. The diameter of the piston Is

J7mm. The trigger cock Is made of salid

[T

s

brass and can be heid open by a clip. POLYTHENE PLASTIC

Each sprayer is equij with two Hood

ms ﬁgr yprecis or‘:pa:ppllcalion of KNAPSACK SPRAYER

blcides and one nozle (Duro} tor .

?esﬂcldes. An extending lance {1 {o 2m} This external pump sprayer has a 15-16
EXTERNAL PUMP ia ag}:?l% asis 2 4 rt\tozzle ;{ﬁray-boom gﬁ‘gﬁ““'}{'f?,, “‘f’edgﬂ g};‘:&eaé‘ig &g!rlg"lei

or cide application with a speay hand ip. Moz
KNAPSACK SPRAYER dahat e Wiy 350 | | e o 016 Sl o sl
At brass kngpsack sprayer with 16 litre sity: Trom 10 B 20 lras, VUetoht: the discharge hose an the left of the
tank ane puces handie o left. Speay-gun capacity: from 10 10 20 litres. Weight: sprayer ha&a ooy omitted from the
RS TG ARZ2IeS. from 5.4 1o 7.7 kg, drawing.
VANDERMOLEN CORP. BIRCHMEIER & CQ. LTD.

H 5444 Kilnten SIGMA STEEL INDUSTRIES (REGD.)

wﬁi’&‘ Avenan, Livinsgaton g i A2 industsial Estate

Ludhiana 141 003, Punjab
INDIA

2 ASPEE BAKPAK
SPRAYERS

% This combination comprises two 16 litre
knapsack sprayers connectad to a 8
nozzle, 4m long spray-poom. It can cover
G4ha. in 40 minutes.

AMERICAN SPRING & PRESSING
WORKS PYT. LTD.

, Box 7602
Adarsh “Wm‘os?l. Roac Nozzie titted on

Fowered by J4he petiol engine thic the Boom Red.
duster car Siow insecticides, fungicides
ele. Z8m into the air or S0m horizontally,
Qusr output. ISkgimin. Capadity:
litres. Weight: GSkg. Also available a tree
sprayer for li X

MOTORIZED KNAPSACK
GRANULE APPLICATOR

The Motorized Knapsack applicator has
a glass fibre self-emplying hopper,
feeding & calibration unit comprising of
an onfoff siide mechanism and
interchangeable multlhole discs, each
ivln% a range uLJ)rediclable Qutpuis,
and operated onfofl control, for

spot or Gand ireatment, and the engine
speed conirol, are both mounted on an
arm for oase of operalion, Thia model
welghs only 10kg and is supplled with a
hamnass daaignsd lor oparator camfan.
The standard flshiall oullel glves
spreads up ¢ 1m wide and the engine
output I8 reatricted to avold dnfi.

GRANULOR
MOTORIZED KNAPSACK
GRANULE SPREADER

Used for powared spreading of granules,
this 8 nozzie rnwﬁane can govegr a width

of 1.82m. Total weight: 18.3kg. The HORSTINE FARMERY LTD.
malor i$ mounted on the operator's back Morth Newbald, Yorkehive Y04 35P
and the operator hoids ihe boom 1o the
front.
FISCHER S/A
1801 Fanil-Vevey
SWITZERLAND
JAPANESE BACK-PACK
POWER SPRAYERS
The. foligwing manufacturers produce SELF PROPELLED MIST
similar typas of backpack powsred BLOWER — URGENT 110

sprayer. They compsise a 20 to 22 litre
tank which is constantly agitated by & jet
stream. from. the water in the pump.
Purnp prassune maximu is 2Thgicm®, A
variety of nozzies can be used at w
pressuse using. ially, the circ

‘Pema’ nozzie, with a low pressure
‘Epock’ niZzfe being used for herbicide
Shcied ngine, 1t e, coang 10

ing, it weighs, i
model, between o

The Urgent 110 is equipped with an
engina'%\' 8.3hp. This poweriul engine
drives a well balanced fan made of one
oiece giving an enomous air-output
which is Imperative for an efficient
protection of orghards, vineyards, and
other ¢rops such as colton, lobacco,
tomatoes and many more.

] when Air velocity: 100m/se¢. Air oulput:
) 7 ond %g empty. fzsoo-n;m.1 Ha‘:ﬁus: = 15m, Smb’1
TSUTA INDUSTRIAL orward, 1 feverse, speed adju e
‘Hg-:.a,:",m ¢o- L7, from 0.4-4.7kmfm. Tank: made of
[ seamless polysthylene; ca cu? 10
JARAN litrgs. Nozzles: adjustable in all
directions. Accessories: dusting
glnmaﬂ £7D. 1 :tettachme?;. sprayho&rhn I?‘r w:edslgging
Shikitsuhigashi 1.chome wean the fows. WheeHtrack: or
Noviwa-ku, Ossis 55891 776mm.
‘ JAPAN HOMECO 8.V,
MITTO SESAKUSHO CO. LTD. indusirisiaan 16, F.0. Box 86
20-23 3chomse Nos 6050 AB Dleren
Osaks NETHERLANDS
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ATOMIZERS 323-1

Atomizets for intermittent and
continuous action & very fine spray
arget. For tho Contick of Thing Insects,
conteet of flying
disintaction, air humiditying, Q}gi
w

FOGMASTER 7491 MICRO-
JET ULV FOGGL t

Qver 64 par cent of the Spray parlicles
dispersed by the ‘Micro-jet IogFer are in
the 7 to 10 micron range, providing you
with a more alficient use of your
insecticide solution.

A :recial. fully adjustable control
valve allows you to adjust the output rate
af ggur solutions from 0.7 litres per hour
to &5 litres per hour, The discharge blast
of the ‘Microjet’ allows fastar coverage
ot large areas white reducing labour and
matenal costs.

Mator: 1101120 volt, AC-OC universal
type, S0%60 cycle, 1 . continuGus

luty. Shipping weight: 55kg. Tank: 4.5
litre capacity. Other models available.

MICROSOL 101
MECHANICAL AEROSOQL
GENERATOR

‘Mi¢rosel Model No. 101" produces
aerosol size particles by a ‘cold
shearing’ process (high spred revoiving
discs ejecting radial films of liquid intoa
constant powetful axial air blast).

Powerful pumg mage of solid brass Lengih: 0.5tm. Waight: 7.48kg.
1 kire durable piastic container. HOCKMAN-LEWIS LTO. Capacily: 2268 livasn. ?
MESTO SPRITZENFABRIK GmbH Wast Orange, N 07052 1FA LTD.
) b Rhilingion, K Orads
on,
USA,
No. 1035 ELECTRIC ULV
SPRAYER

MITY MOE LOW VOLUME
SPRAYER

Available in two versions powered either

v petrol enging Qof eiecine motor.
b tal range of 12m and a vertical
range of 7.5m. Capacity: about 1 liire.
Weight: spprox, 6.5kg

BUFFALD TURBINE AGRICULTURAL
EQUIPMENT CO. INC.

Induateist Place, Gowands
&g.‘l.lu 50, New Yok 1407t

Ultra low valume sprayers discharge a
very small amount (low volume) of
toncentrated chemical in droplets of the
optimum 5t 15 microns size. These
<oncentratec droplels will float in the air
up to § hours. Powerful electric blower
produces a strong, panstrating alrblast,
Simple, precise needie valve controls
liquid output. The low temperature
alrblast does mot damage chemicals as
thermal foggers do. EHective discharge
carry in still alr: 30m. Effeciive discharge
carly outdoors: 70m. Farticle size
analysis- Mass median diameter. 9.2
microns; Average parlicle size: 8.5
microns;  Largest particle found: 30
microns; Nex! largest parlicle: 28
microns, Other models available
includln?a'mornite' duster which delivers
electrostaticaily-charged pariicles.

ROOT.LOWE'L CORPORATION
bﬂgx!i. Michigan 4831

HIGH PERFORMANCE
FOG GENERATORS

Both Tifa and Motan have a range of
similar portabla fog generators.

SN 11.N SWING FOG This produces fog
by tharme-mechanical means. Burning
petrol in a combuation chamber sets up
oscillation of the exhaust gases in the
resonater pipe at about 80 vibrations per
second. At the and of this pipe the
chamical is fad into the eacaping ges
stream and tumed Into fine droptets.
Chemical tank cagacltv: 45 litres. Patrol

tank capacu[y: 1.2 litroa. Qutput: 10-30
lﬁre"uhb.‘ Welght: Bkg. Other models
avallable.

SN 100 SWING FOG POWER FQGGER
This large maode? has a chemical 1ank
capacity of 40 litres. Oulput: 40-130
litresh, Weight: S0kg.

Mo Evtwere2, P.0, Box 1260
1Y gL 13
7972 Iany im Allglu, W. GERMANY

TAPA ONE PERSON PORTABLE
THERMAL FOGGER Tifa produce Tapas
tiltlustrated above) which are designad {o
be used on troplcal plantings, shrubbary
and thase difficult to reach areas where
only narrow equipmant can reach. The
flexibilily of a one-man operation,
conlaining in the 225 litre plastic
conlainer sufficiant ¢hemical to treat
2ha, provides maximum ulilization of
man-power and greatest possible
coverage of follage or vegelation which
will regull In Increased yisld of crops
produced. Weight: 56.7kg,

TIFAFQ@ SN12 This fmﬁr filluatrated
loft) Is similar to the Moian madal
describad on the feft. Chemical fank
capacily: 4.3 lilres, slépplemeninfy back:
pack tank: 18 fitras. Fyel {ank capaclty:
1.3 llitres. Output: 10 to 30 litresh.
Qptional attachment: flame-throwing
head. Weight: 9kg.

TIFA LYD.

50 Division Avenue
Millington, NJ 07948
USA,

TARTITIGA FIELD
APPLICATOR

This large scale applicator is included
becaune of Ity usefulness in
counteracting epidemics in areas of the
world where smallhoiders own individual
Flms and trees within densaly planted
arge areas of monocuiure. Rapid action
by a local authority could stem a serious
calamity. Major oculbreaks of disease
and ins2Cts can be prevented and
suppressed in coffee, tea, cocoa, dates,
fubber, oil palm, coconuts, rs. The
efficient deposition of jungicides and
i ticides can be achieved ane
machine with three opersiors over an
?ﬁ: of aboul 200ha in a day. Weight;
g,

TIFALTD.
Milngion, 1 07048
USA,
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GU4419 ANIMAL-DRAWN
SPRAYER

Maodein farming and markst &arﬂenin

practices ingréasingly demand the usa @
Sprays but untli row the horse farmer has
not had the equipment t¢ use the large
range of chemical aids daveloped 1or crop
care and control. To (il this need, the
GB4419 ground drive sprayer has been
produced. Totally modemn in design and
congtruction, this wheel-driven sprayer is
built for use with horses of to be adapled
for use with mules and oxen. A 200 litre
plastic tank is mounted on a box section
steel chassis incorporating a 6 melre
boom. The boorm:, easily adjusted for
height, felds into 3 sections 1or transport,
laﬂ gach mtm éec‘tionl?.?gassnring
caded broak| vice to av dam%ﬁe
to the boosr it an obstacle is hit. The
di !a%m pump Is chaindriven from a
ditterential gear box un the main axle: the
axle canties 600 x 16 tand drive tyres and
is supported on sealed, self-aligning
bearings. The differential provides
continuous drive to the pump, even on

corners, Full spray pressure is reached
wilhin hall a wheel revolution from a
stationary position. The spray mixture is
delivered via an on/odf tap and a pressure
regutator to a further bank of 31aps, which:
contrgl the fiow to a boom section to
enable accurate spraying of awkward
headlands. Sutplus pressure from the
regulator valve is used to provide
contingus agitation of the mixturs 10
prevent spray chemicals from sattling out
and causing jét hlockage and uneven
application.

X maching is light and compact thus
minimizing ground damage and c,?Iving
access to land which, because soit
conditions or gradient, is unworkable by
other mechaniZed systems. £ach machine
is supplied with calibration instructions
and a range of jet sizes to suit different
application rates.

CARTHOREE OOP LTD.
Egreimont s
Fbeiton, Devort BX14 Q0A, UK.

2TG-110 PACK HORSE
SPRAYER

This is & pressureaftsining, hand.
DU COMPrassion sprayer outfit with,

galvanized steel tanks
pack animail. Total capacity of tha tanks
15 60 litres and the total weight with full
tanks is 8Bkg Working pressure:
Zdangicm?.

mw&mﬁﬂ SA
COLOMBIA

ANIMAL-DRIVEN SPRAYER
WITHOUT MOTOR

This is & high sure (20 barj, high
performance (790 titresha), economical
Sprayer. It is used for plant protection
and pestontrol operations, weed-killer,
fungicige of ingecticide treatment by
spray-boom of by spray-gun for trees.

Ibree-cylindar pump 19 activated by
an eccgentric drive of the shait,
adjustable pressure valve, pressure-
Fauge, shytoft valve, air chamber,
nector-agitator. Stoel frame, 400 Litre
fibreglass reinforced polyester resin
tank, wheels diameter 1.1 metrs, with
melal ring, mobhe huba with dutch-lever
axle, with wheels M'J_ustable up to 1.5
melres. Spray-boom lor & rows of crop
interrow distance up to 7Qcm, can be
folded and lifted. Accumutator for high
preasure gun spraying.

FISCHER SIA
1801 Fenit-Vevey
SWITZEALAND

WHEELBARKOW SPRAYERS

Tha tanks have 50 to 80 lifres capacity,
complete with flier, cover and
mechanical agitator. The pump is piston
pe: oil-bath working, operated by hand.
he wheel is a disc wheal of stamped
plate with semi-praumatic rubber tyre,
with two bushings. Net weight of Carpi
model illusirated lefi is 38kp.
Bartanl preduce the Lever Ideals and
the Patented Ticino and RCM the larger
Ondine 1400,

F.Jli GIACOMO & LUIGI CARM
e Povigho, Via Romans 62R.E

A, & F. BERTANI
Leanardo da Vincl, N. #1
%} Abbiategrenso, Milano

RCM.

32 Course de Verdun
38200 Vignne
FRANCE

WHEELBARROW
POWER SPRAYERS
MP60 This has a 60 fitre tank. It has a
balloon tyre. Weight: 36kg.
!lrd: o PO, 1555
S Gy
Iy ooy oo o ghraver

poiythene container. Large filling hols
wilg_‘ strainer and screw cap. Suction
straings in conlainer outlet. 400 x 100
wheel on ball bearings. Low cenlra of
gravity. Hemovable transit handles. K25
wilh Briggs and Stratton motor, 4-stroke
engina, ggmp delivery 1min 26,
bar. Len

Pressure: : 135cm. Width:
#0cm, Helght: 67cm. Waight: 50kg.
CARL PLATZ Gmbi

Postiach 468, Wormaor StraBe 119
8710 Frankenthal/Pisiz

W. GERMANY

GOM WHEELBARROW
SPRAYER

GOM wheelbarrow aprayer is a
herbicide sprayer for ihe tropics whichis
cheap enough for fams of less than 10
hectares and does not require large
quantitias of water to achieve the correct
application rate. It is alsc small and
Iigﬁ!, for easy operation Iiy one person,
but robust _enough for arduous
conditions. The ground-wheal drlve

fam is t le-4 and by

linking the flowraie to walking sp
minimizes the chance of Incorrect
dosing.

The widih of spray swath is adjustable
to parmit inter-row use and to iimit the
area covered 1o save expensive
chemicals. Droplet size minimizes the
risk of dnifi,

Special features: Micron ‘Micro-max’
rotary atomizer {conirolled droplet
applicator} driven from land wheel.
Peristaltic purnﬂ.egso driven {rom land
whael, delivers icide spraxdm rotary
atomizer at constant rate. Adjustable
shroud permito a vaviable band of
herbicide to be sprayed raarwards as the
machine is pulled along. Surplus
chemicals flow back into container,

GEESY OVERSEAS
MECHANISATION LTD.
Marsh "y
Lincolnghire PE2t TRP




88 Motorized sprayers

CAR METAL 70

Barrow mounted sprayer, with plastic
coated steel tank and speay boom,
capacity 79 litre.

POWERDRIVE
SPRAYERS

HOASTINE FARMERY POWERDRIVE
SPRAYER. Sell propelied, forward and
reversa. 3 metre spray widih. Capacity:
50 iditres (100! version available).

ssurg: & Bar. § : Skg/h, Jets: 6 x
E110 Fanjets. Pump: 315 litre/min,
Weight: TBkg. Delivery rate: 114.t10
litreyha (above),

RAPID MK § A portable sprayer designed

for the horticulturalist. ncorpo-'allnF a

diaphragm pump and a 4-stroke angine.

The Rapid Mi. 5 can handie a wide ran,

ot chemicals Including wettabls

%owders. Tank: 54 itre — plastic. Boom:
7 metre spraying width.

WHEELBARROW
SPRAYERS

Beiow are several Manytacturers of
vanous-wheet whoelbarrows sprayers.

FAMOS 12t A twowhesfed barow
Sprayer (photo abovel with 100 litre
pofthens containee, it fas a laige filling
hole and strginer. 400 x 100 pneumaric
fyres. Pumg délivery; 25 /min at 30 bar
Pressure. Waight around Tlkg

CARL PLATZ Gmbh

aaﬂmuwmna
Franhenthai/lalz

W GERMANY

ARABIAM BIRD: MODEL WH-1K This

sprayer hasa 120 litre chemical lanh and

two. Righ pressure spray bars. Pressure

i Nkg/iom* and delivery is up to 88

| litraimin. Powered by 4-stioke alr-cooled
angine.

MARUNAKA SPRAYER & DUSTER

MFG. CO. LTD.

1 Makside Nishimachi, Kisshoin

Kyoto
JAPAN,

TS 100 This has a capacity of 100 lilrgs,
The screw-on iid I8 24cm wide. Waight:
FiTShg Optionst equipment includes
hand guns and an aH-purpose folding 3m
& notzle spray boom,

s 1]
B.P. 195, 51208
FRANCE

COD 108 & CD 120 These sprayers have
100 litre poiythene tanks and are
avyilable with three different types of
pump and a 3 ¢r Shp mator,

R. & F. BERTAN]
Vi Lecnarde ds Vinci, N, #1
Milano

TALY

HARDI POWER SPRAYER BS 2 & BS 4
These 2 and 4 hp sprayers have capacity
<f 100 litres and 120 fitres respectively.
irammin iespactvely, A spry o f 4
itre/min: . A spray lance

narzes with 5m of hose is supplied,

HARTVIG JENSEN & CO- S
& F) O-2000
‘srvawtsnd, Glostrup

MICROVERT SPRAY BARROWS 21880 &
21000 These two models deliver spray at
the rate of 20 litteimin and 30 litre/min

ively. it & ed air-
mlg%y ss by an air
32 Cours de Verdun, 36200 Vienne
FRANCE

The § companies listed below have all
indicated that they can provide various
types ot two-wheeled sprayar
comprising a cylindeigal container of
about 100 litre capacity and a rear
mourted Shp {or thereabouts) patrol
englne,

MODEL MP 1110 & MP 11.9 The tank of
the firat of these models is made from
brass, the second is mads from
polg:rslat. Quiput is 34 litre/min 3t up to
49 bar. (llustrated right}.

g&mﬁﬂ Qmbi & CO,
P.O. 1555

A0 Mlmn

W. GERMA

M-100 § This sprayer designed for work
in treg ¢rops has a 100 ldre tank.
Spraying distance 7 verical and 9m
harizontal.

MORAVA

i

C2 YIL DIAIM & C3 SIMSEK MOBILE
POWER SPRAYING UNITS These
sprayers have a capacity of 100 and 50
litres respecllveldv. Spraying distance up
1o 10m af 1m width. Weight: about 80kg.

MAKINA VE KIMYA ENDUSTRIS!
KURUMUY

T Mavdanl, Ankara
TURKI

MOTOR 220 & MOTOR 100 These
%‘ﬁ%’s <an have capacitles of 100 to

BLANCHARD & CiZ
, £4880 Ste. Pazanne
FRANCE

ASPEE HTP POWER SPRAYER This Is
usvally provided mounted on a
2wheeled trolley (PS13). A variety of
spray lances can also be ohtained.

FS GIACOMO & LULGE CARF: HORSTINE FARMERY LTD. E ALLMAN AND CO. LTD.
42028 Povigita, Via Romana 820 E North Birdham Road, Chichesater
IPALY Yockshire YO4 3SP, LK Sussex PO20 68T, UK.
TWO-WHEELED POWER
SPRAYERS

AMERICAN SPRING & PRESSING
WORKS PVT, LTD,
Box 7802

P.O. ¢
Adarsh Housing Socisty Road

DOUVEN SPRAYERS Tnraa larger types
of models are avallable wilh tank
ca&%cllies from 100 iitres upwards to
1, litres. Four types of pump are
available.

DQUVEN
lestrant 15, 5061 PT Horst
.0. 8008 AA Horst
NETHERLANDS

FAMOS 122 Output 34 litres/imin. Motor.
driven trolley sprayer 100 litres. Of robust
stesl tube frame construction with liquid
tank in solid brass. Large filling opening
wilh V2A steel sieve and cover. Qutlet
davice. Hydraullc agitator. Wheals with
rolter bearings and pneumatic tyres 3.5
’;d 12, %]usmble ang delnchalglaeodélvln
fods. Pump: pump A
litraaimin, Ovdgo‘g::l. Length: 181cm,
Width: 72cm, Helght: Bdcm. Track widih;
g;gm, graund clearance; 22cm, Walght:
0.

CARL PLATZ GmbH

POB 468, Wormser Strabe 119

0710 FrankenthalPisiz

W, GERMANY

M7 & M10 WHEELBARRQW SPRAYERS
Thesa have 4hp and Shp engines
respeclively.

NIR-DAVID METAL WORKS
Mabile Post Gilboa 19150

TWO-WHEELED
SPRAYERS

Below are 4 companies who supply
diffetent types of two-wheeled sprayer,
with the motor mounted on tap of the
chemical tank.

MPS — 150 F This sprayer (lllustrated
above} has a 150 litre fibre reintorced
plastic tank. It weighs around 100kg.
Waorking pressure up to 35kgicm2,

HATSUTA INDUSTRIAL CO. LTD.
Nahiyodogausi, Cusk

u, Osaka
JAPA|

CHAPIN POWER SPRAYER This sprayer
has a capacity of 57 litres. It is powerad
by a 3hp engine.

HOCKMAN.LEWIS LTD.
200 Exgcutive Drive
West Orange, NJ 07052, USA.

BIRCHMEIER A-150 WHEELBARROW
SPRAYER This sprayer has a 150 litre
tank. It I8 powered by a Shp engine and
has & Sm delivery hose. Walght: 95kg,

BIRCHMEIER & CO. LTD.
fi444 Kilntsn
SWITZERLAND

SPRAYCAT POWER SPRAYERS Two
linas of sprayer are available with
outpuls up to 12 Hireimin. Capacity:
abeut 200 iitres. The larger modats can
have outputs up 1o 40 litra/min.

ROOT-LOWELL CORPORATION
Lowell, Michigan 49231, US.A,

TROLLEY-MOUNTED UNIT

This incomporates the Mi spraying
unit with engine or singla-phase electric
drive, and a Z50 litre plastic tank
mounted on a 4wheel trofley. Thea retum
hose is cornacted to an agitator pipe in
the ;gnk {0 ensure the chemical is kept
mixed.

E ALLMAN & CO. LTD.
Birdham Chichestsr
UK.

CARRELLO MTC. 100 Lt.

Two-wheel trolley with 100 fitre
golyalhyfene tank, pump f{langsd 1o
.T0. ‘which comes complate with
suction and return hoses. Unit suitable
for spraying by fances, Weighl: 2550kg.
Two larger mode!s also available,

R. & F. BERTANI
Via Leonardo da Vinci, N. 41
%‘1{ Abbistsgresso, Milano

SMALL TRAILER
MOTORIZED
SPRAYERS

The companies iisted below produce a
wide range of smal, three-wheel tralier
sprayers which are hand pulled. Tank
capacities range between 100 and 200
litres. Optionally can be mountad behind
small {ractors as a two whes! traller; the
pedestrian handle and land wheel can be
removed.

MINI TRAILER MOTORIZED SPRAYER
These sprayers {llusirated above) are
supplied with sither 90 or 180 litre tanks.
Maximum pressure 20 bar.

COOQPER PEGLER & CO. LTD.
{'Iulz_m“ Hill, Sussex RH15 9LA

THREE WHEEL SPRAYER X This sprayer
has a 200 litre tank and three whesls, a
diaphragm pump a&nd a 4stroks 2hp
engine. A 4m spray-width boom can be
fitted to this sprayer.

EVERS & WALL LTD,
Lamboum Woocdlands
Newbury, Barks. RG15 7RX

Other manufacturars are:

K.W.H. WHIRLWIND HOLLAND B.V.
P.0. Box 47, 4000 AA Thisl
NETHERLANDS

R & F. BERTANI
Vis Leonardo da Vinel, N. 41
"mkd Abblategrassa, Mifano

FISCHER S/A
1801 Fenil-Vevey
SWITZERLAND




Crop protection/bird scarers 89

O

2AGT SPRAY TRIKE KITSET

This set, which comprises a 3.65m wide
spray boom, pump, tank and all fittings,
can be mounied behind any of the 3
wheel {arm trikes that are querently

by 12 voit 3 spead motors which spin the
spray discs at 2000, 3500 of S5C0rpm at
which speeds dfoplels of 250, 150 or 70
migrons are produced. This enables the
sprayer to be used ‘ur herbicide,
fungleide or Inseclucide appllcatnon The
dlaphragm pump ¢ 50 be used for

TILDENET NETTING

Netting can be used to protect high
value crops from wind, sun and vermin
and shade livestock in harsh climates.
Tha netting manufactured by Tildenet is
woven from UV resistant polythane. it
an be used in a windbreak to control air
ilows Inte sheds by placing the nettin:
along ihe sides and to control S0
afosion by being pegged cut on ihe
ground allowing nalur rowth which,
once established. will help secure the
soil. By controfling light and airilow,
g&apurahon can be reduced by up to

TILDENET LS Tildenel Lockstitch is
woven from block pelythens, lock

spra mounted oo avallable (Kawasaki, ronda, Yamaha umplng chemicat 'uahan un. ithas a stitchad to prevent traylng when cut.
azsemm boam: all sprayer contrats elc). The spray boom has 3 Micron gslllrengol lhene tank. Weﬂu of smpty Available in ?Shade densities.
¢ ar rear of Micromax contratied droplet application Kitsat iz TILDENET EC Tildenet Economy is also
atomizers. maunted on it at a her a height of avaitable.
WILLCOX GROUP about §00rmm fram the s C-DAX SPRAYERS TILDEN INDUSTRIES (U.K} LTD.
Kings Road, Tyssley hengm the: cover ut 5.5m. The P, Box 1010 Brigate House
Bimingham Bt1 20N boam can be folded to tdm for Palmerston Stanlay Street South
wK transpart. The CDA atomizers are driven NEW ZEALAND Bedminster, Bristol BS3 3PG, UK.
KIORITZ CORPORATION
e VERSATOOL OBz conrona
This versatite injector (nllustra!ad n?m) is Mitaha, Tokyo 181
avaifable in twe sizes 12mm JAPAN
{dumba). Itis, in effect, 3tools in one for
controlling termites:
&A siab treater
& A wood and void treater
& A 50i] treater ~— avallablewlth alateral
dispersion tip.
B k G EQUIPMENT CO,
£.0. Bax 130, Applebutier Rosd HINDSONS SEED TREATER
Fenmaytvania 139490120 This elactr!cmiy drivan machine
USA cfmpg:es i?'!lmm ?"&'a' ':eng fmh:lrlg
chamber wilk a regulal or
H4-98 SOIL INJECTOR chemical Ingectioide. or  funglcide
solutlon, which Is siorad In a 120 litre
This m]ector [iustratec left) has a sfesl tank. Halght 1 m above @
t 3 litre p @ chemicai 1060mm stand. Walght of seed treatar
tank trom whlch preclu amaunts {15¢0) 120kg.
of chemicat car be dispensed by
depressing the microvolums control KINDSONS PVT LTD.
3 knok an the top. infection: dapth can also The Lowsr Matl, Fatials 147 001
{ i be controlled at 2, 15, 18, 21cm. Waight: Py I
25kg. INDIA
BATCH SEED DRESSER

CARBIDE BIRD SCARERS

Calciumn camide and water produce
acelylene in the main body of the
equipment, which is compessed and
ted 10 produce an expliosion. Half a
kilogramme of carbide is sufficlent for
uptr.s 12 hours operation. The Cecoco
model {above} uses a piezt-elestric
ignition system. The Protections
maodet is ilustrated abowve right and the
Kumaaon Nursery moded is illustrated on
ngm,andboﬂ'sarelttnyapumﬂame

P.0. Box 8
Rgraki City, Osaka 567
JAFAN

For 1he coaling of seeds with insecticide
and fungicide, lhus protoclmg 1hem and
allowlng improved germination.

@i comprises & drum with
nﬁse! crank. The tirum is filled and
emnlled throuzh a tightly !lt'ing
haichway.

Specifications:
Power source: hand-oparated
Material: aII matal

noglze: 18-25kg, dapending on

typa of seeds,
Quiput: 100-150kgm
Manufactured bv Laboulaye,

Argentina and Grube, W, Germany and
available through:

HNICAL ASSISTANCE
gNTEIINATJONAL)
2072 B
W. GERMANY

EXID THUNDERBIRD BIRD
SCARER MARK Vi

This bird scarer operates from a propine

s cylinder. As an optional extra there

an automatic_high pressure clock

lnmar on and off, Da) might fourteen
day cycle without winding.

Thia modal can be converted for yse
wilh & calcium carbide acetylene pas
genorator,

ORIVALL LTD.
Ch

(]
Cannock, Slalfs, SWti AP
UK.
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suitth

TURBAIR SPRITE & FOX

Small 12 volt electric fan assisted hand
held ULV Sprayer. Speaying time up o 60
minutes from fully charged battery.
Hange: 458.5m, Swath: 1.E3.7m. Spray
gutput; tmisec. Container capacity: 1
litre. Coverage: up to 1.3hamh. Weight:
i'lztu {including battery). Hlustrated top

Also available Turbair Fox which I8

trol engined version of the Sprite.
lHustrat tiom left, Note: when in use
soma facial protection should also be
used for certain agrochemicals,

TURBAIR LYD.
Britannica House, Watthem Cross
:’h‘{ﬂo{dﬂan ENB 7DR

Nozzie
moulding

ULTRA LOW VOLUME
CDA SPRAYERS

The manutactyrers tisted below produce
similar types of ULV-CDA sprayer with
an 8 tatlery power source in the handle,
Creplet size about 70 microns.

MICRON ULVA 8 This has a 1 Hitre bottle
for the chemical and four different sizes
of nozzie moyldinga for different tiow
rates. (lIlustration above 