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INTRODUCTION

Farming Systems (CRP 507) is one semester courtseodafredit hours’
maximum. It will be available to all students offey crop production in
their final year of B. Agriculture degree. The ceaiwill consist of five
units, which involves good knowledge in the natww@knces and rural
sociology. What constitutes the farming system obmsmunity or place
is dependent upon the culture, soil, vegetationmatke, water
availability, income, available markets and diefstloe people. The
decision to produce a particular crop or rare diqadar livestock is the
product of the man’s environment. This includes tphysical,
biological, socio-economic environment of the farsaeSometimes
government or some funding intervention may altercbange the
farmers’ decision to produce. Climate change mayehsignificant
effect on the farming system of a community. Inpmsse to climate
change, farmers have adapted the use of shorti@lui@bps as against
their traditional long to medium duration cropseé@&rrops production in
some places has given way to other crops due 1t f&tis in volume of
annual rainfall that was hitherto supporting thevgh of forest trees.
Drastic price changes in either the inputs for poiwn or the outputs of
the farm enterprise are enough to create a majdt sh inputs
combination and new outputs, thus the emergenca néw farming
systems of a place. This complex interrelationsl{gdgnate, disease
outbreak, withdrawal of government support, charigesreign policy
of either an importer or exporter, available famdipour, price changes)
that come to play in the farming environment of tamer will
determine the farming systems of that communitye Tutcomes of
these interactions and interrelationships will gnge to the various
types of farming systems like pastoralist, nomadiop-based, forestry
based, ley farming, dry season farming etc.

PREREQUISITES

Your background knowledge of rural sociology, fammisystems
research and general agriculture is required.

WHAT YOU WILL LEARNIN THISCOURSE

The overall aim of this course of study is to ustkend the farmer and
his environment as it affects his livelihoods. Thaemer has a family
which he has to feed and ensure their wellbeing. drganises the
resources available within the environment-landiewdabour livestock
etc. As he combines these resources (inputs) tdupeofood (output),
decisions are taken in such a way to go so thathlesen enterprise is
sustained over time. Adjustments are made as res®@and other socio-
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economic variables change with a view of remainmgusiness at least
‘at a subsistence level'.

Farming systems encompass all components of a famterprise,
including cropland, cropping systems, livestockmomon grazing land
and woodlots managed by several farmers in a cormynand off-farm
activities, within the framework of markets, landbour, production
inputs, farm products, credit and knowledge. Fagmsystems in
Nigeria involve diverse cropping systems, includingercropping,
which entails growing two or more crops simultargglwon the same
field. It is common among subsistence farmers wtaztre low-input
agriculture and those who lack adequate farm hafd®re are several
traditional cropping systems in Nigeria, evolvingpri responses to
existing soil, climatic and social conditions.

COURSE AIMS

The course aims to provide you with an understapdh farming
systems and types of farm enterprises availabé&edaommunity and the
socio-economic factors that affect the developmeint sustainable
farming system.

COURSE OBJECTIVES

To achieve the aims set out for this course, eath has a set of
objectives which are included at the beginningha tnit. You should
read these objectives before you study the unitt May wish to refer to
them during your study to check on your progressu ¥hould always
look at the unit objectives after completion of leamit. By doing so,

you would have followed the instructions in the turBelow are the
comprehensive objectives of the course as a wiByemeeting these
objectives, you should have achieved the aimsetturse as a whole.
In addition to the aims above, this course setsatbieve some
objectives. Thus, after going through the course, should be able to:

o Understand and define Farming Systems

° Know the classification of farming systems

o List the factors that determine farming systems ys¢ptal,
biological and socio-economic)

o Identify the characteristics of tropical small scafarming

systems (nomadic, shifting cultivation, fallow, atbn,
permanent cultivation, ley farming, intercroppingnono-
cropping, sole cropping, sequential cropping, rel@pping, strip
cropping,)

o What are the important crop-based farming systdows (and
rice based, upland cereal based, root crop basedll scale
mixed farming, irrigated small holder farming, sinablder
farming with plantation-perennial, crop based agedorestry)?
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o Understand what is a farming systems researchrigage and
prescriptive

WORKING THROUGH THE COURSE

In order to complete this course, you are requitedead each study
unit, read relevant textbooks and references wirialy be provided by
the National Open University of Nigeria. Each uctntains self-
assessment exercises and at certain points inotieses you would be
required to submit assignment for assessment perpgdaghe end of the
course there is a final examination.

This course should take you a total of eighteen (lé=ks to complete.
From the listed components of the course, you shbelable to allocate
your time to each unit in order to successfully ptete the course on
time.

In addition to spending quality time to read, | Wwbadvise that you
avail yourself the opportunity of attending theotudl sessions with your
facilitators. This will give you the opportunity tbompare notes with
your colleagues and seek explanations where negessa

THE COURSE MATERIALS

The main components of the course are:

1. Course guides

2. Study units

3. References/further reading
4. Assignments (TMA)

STUDY UNITS

The study units in this course are as follows:

Module 1

Unit 1 Concepts, Definition and Classification ofarrhing
Systems

Unit 2 Factors that Determine Farming Systems: iehis
Biological and Socio-economic

Module 2

Unit 1 Characteristics of Tropical Small Scale FawgrSystems

Vi
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Module 3

Unit 1 Important Crop-Based Farming Systems

Module 4

Unit 1 Farming Systems Research: Descriptive arddpiptive
ASSESSMENT

You will be assessed in two ways in this courséne- Tutor-Marked
Assignments (TMA) and a written examination. Yoe axpected to do
the assignments and submit them to your tutorialitator for formal
assessment in accordance with the stated deadifinthe presentation
schedule and the assignment file. Your tutor-marassignments will
account for 30% of the total course mark.

TUTOR-MARKED ASSIGNMENT

CRP 507 involves a lot of reading and study hotitsere are tutor
marked assignments at the end of every unit whathare expected to
do. You are also expected to go through the stutg very carefully so
that you can attempt the self-assessment exerdseswill be assessed
on the different aspects of the course but onlgdhof them will be

selected for continuous assessment. Send the c@dpdssignments
(when due) together with the tutor-marked assigrinierm to your

tutorial facilitator. Make sure you send in yousigament before the
stated deadline.

FINAL EXAMINATION AND GRADING

The modalities for the final examination for CRP7%aill be determined
by NOUN. The pattern of the questions will not be different from
those you have responded to in the tutor-markedceses. However, as
the university has commenced online examinations, yay have to
adjust to whatever format is made available to gbany point in time.
Nonetheless, you can be assured of the contentityalof the
examinations. You will only be examined strictly tire content of the
course, no matter the form the examination takes thus advisable
that you revise the different kinds of sectionstlod course properly
before the examination date.

vii
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HOW TO GET THE BEST FROM THE COURSE

The study units in this course have been writtesuich a way that you
can easily go through them without the lecturengghysically around
and this is what happens in distance learning. Baaly unit is for one
week depending on the volume of the unit. The studyts will
introduce you to the topic for that week; give yba objective(s) for the
unit and what you are expected to be able to dbeatnd of the unit.
Follow these religiously and do the exercises tbldw. In addition to
the above, unlike other courses where you just egatljot notes, CRP
507 has a lot of basic principles and theoriesetrrl. You therefore
need a lot of concentration while going throughdbarse.

TUTORSAND TUTORIALS

This course has tutorial hours. The dates, timek lacation of these
tutorials will be communicated to you as well as tteme and phone
number of your tutorial facilitator. You will alsbe notified of your

tutorial group. As you relate with your tutorialctetator, he/she will

mark and correct your assignments and also keégsa watch on your
performance in the tutor-marked assignments aed@dince at tutorials.
Feel free to contact your tutorial facilitator bjagqne or e-mail if you

have any problem with the contents of any of thesunits.

COURSE MARKING SCHEME
The following is the layout of the actual markirgheme for this course.
1. Assessments and TMAs will account for 30% of thesrall

course marks.
2. Final examination will take 70% of the overall cegmarks.

viii
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MODULE 1

Unit 1 Concepts, Definition and Classification ofarfing
Systems

Unit 2 Factors that Determine Farming Systems: hYs

Biological and Socio-Economic

UNIT 1 CONCEPTS, DEFINITION AND CLASSIFICATION
OF FARMING SYSTEMS

CONTENTS

1.0 Introduction
2.0 Objectives
3.0 Main Content
3.1 Concept of Farming Systems
3.2  Definition of Farming Systems
3.3 Classification of Farming Systems
3.3.1 Further Sub-Classification of Systems
3.3.2 The Hierarchy of Agricultural Systems
3.4  Nature of Farm-Level Systems
3.4.1 Village-Level Farming Systems
3.4.2 Structural Elements of the Farm-Householkt&Sy
4.0 Conclusion
5.0 Summary
6.0 Tutor-Marked Assignment (TMA)
7.0 References/Further Reading

1.0 INTRODUCTION

What constitutes the farming system of a commurity place is
dependent upon the culture, soil, vegetation, ¢kmaater availability,
income, available markets and diets of the peoplee decision to
produce a particular crop or rear a particulardigek is the product of
the man’s environment. This includes the physib#bjogical, socio-
economic environment of the farmers. The farm g and should be
considered and planned for effective integrationthe various crop
combinations and livestock. A farm system involvége inputs,
processes in their combinations and the eventugdutsl with definite
boundaries. He uses inputs to get outputs in respom the technical
elements which is the natural resource endowmeauyngiven location.
This limits what the farming system of the localityuld achieve.
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20 OBJECTIVES

By the end of this unit, you will be able to:

) explain the concept of farming systems
o define farming systems
o identify the various classes of farming systems.

3.0 MAINCONTENT

A farming system results from a complex interactodninterdependent
and interrelated components of elements that bgan the agricultural
enterprises of the rural household. At the censethe farmer who
decides in an attempt to achieve his aspiratiomslsgand desired
objectives within the limits of technologies/restes available to him.
He uses inputs to get outputs in response to tmieal elements which
Is the natural resource endowment in any giventiomcavhich restricts
what the farming system can be. The human elememtides the
framework for the development and utilization oparticular farming
system.

3.1 Concept of Farming Systems

The terms farm system and farming system are often used
interchangeably. Here the practice is to use faystesn to refer to the
structure of an individual farm, and a farming systto refer to broadly
similar farm types in specific geographical areasrecommendation
domains. A farming system will arise from a complExinteractions
and interrelationships between the farmer and dmsily structure, the
available resources to the farmer, the market enment and other
external demands on the farmer. What he produag$iarcombinations
of resources are purely at the discretion of tmmés. The convergence
of these individual decisions is central to the sgaace of the type of
farming system that will eventually emerge in tlhmmmunity or
location.

A system is a set of interrelated, interacting euterdependent elements
acting together for a common purpose and capablesadting as a
whole to external stimuli. It is unaffected by &itput and it has
external boundaries.

Farms are systems because several activitieshaciod decisions are
closely related to each other by the common ugbeofarm labour, land
and other inputs required for production. In amgion the final
products to deliver, the risk elements are alsickened. These include
climate, price changes and government policies thét bear
significantly on family welfare. What the farmernsiders foremost in



CRP 507 MODULE 1

arriving at his final decision is the welfare anafety of his family
members. On the whole, the farmer offers the fraarkwfor
identification, development and utilization of argaular farming
system.

The first purpose of this unit is to develop a cgptaal framework for
the examination of the agro-economic structure airmflevel
agricultural systems.

The second purpose is to sketch the relationshipsng these farm-
level systems, and between these on the one hathdhigher-level

systems on the other. These considerations formbtms for the

presentation in later units of an analytical appho® farm management
from a systems perspective applied in the contéxihe agricultural

system.

While somewhat original in the comprehensivenes$sofarm systems'
schema, the analytical framework and approach takemot in conflict
with the approaches to systems theory and agrialisystems analysis.

3.2  Déefinition of Farming Systems

Agricultural farming systems are a set of strateget in place by a
farmer in response to available resources whichmaneaged to achieve
economic and sustainable agricultural productitatyneet the needs of
the farm household thereby preserving the resow@cdsnaintaining the
environment. Agricultural farming systems ariseaasatter of necessity
for the survival and wellbeing of the farmer and household and the
sustenance of the environment. &gricultural system is an assemblage
of components that are united by some form of adgon and
interdependence and which operate within a presdriboundary to
achieve a specified agricultural objective on bebélthe beneficiaries
of the system.

This definition is analogous to the general defnitof anyartificial
(i.e., man-made)yystem of which all managed agricultural systems
(including specifically the farm-level systems)rfoone sub-division.

From a practical production, administration and aggment point of
view, ‘all agriculture' can be regarded as conmggstif sets of systems.

3.3 Classification of Farming Systems

Systems can be classified into three broad famaredivisions as either
natural, social or artificial systems.
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(@

(b)

(©)

Natural systems - those that exist in Nature - consist of all the
materials (both physical and biological) and irdtated
processes occurring to these materials which datestihe world
and, inter alia, provide the physical basis for life. They exist
independent of mankind. Our role concerning natsyatems is
to try to understand them and, as need be, makefukem. We
also (increasingly) attempt to duplicate them, artpr whole;
but at this point they become, by definition, maae®a or
artificial systems. These fundamental natural sgsteemain
unaffected by attempts at imitation. Those natpfatsical and
biological systems (shown in their totality as tHirision of
natural systems in Figure 1.1) which are relevanagriculture
will be self-apparent: rock weathering to form soglants
sustained by such soil; animals sustained by slahitg... are
examples of the outward forms of agriculturallyerglnt natural
systems in operation.

Social systems are more difficult to define. Essentially they
consist of the entities forming animate populatjorthe
institutions or social mechanisms created by sutiies, and the
interrelationships among/between individuals, gsup
communities, expressed directly or through the omadiof
institutions. Social systems involve relationshifmetween
animate populations (individuals, groups, commaesjti not
between things. The concern here is with humanatsgstems
as they relate to or impinge upon farming, and tdren social
system is used broadly to include institutions ealdtionships of
an economic, social, religious or political natuiiéhere is a
certain degree of ambiguity in defining social syss. As an
example, the law of property is in its essence @assystem.
Insofar as it is viewed as consisting of conceptsjciples and
rules, it is a pure social system, independentatfinal systems.
But its existence also presupposes the existentieeoproperty,
including natural physical things, some of whicliseas systems.
To this extent, as a social system, the law of @ryp is
dependent on or subordinate to natural systems.

Artificial systems do not exist in Nature. They are of human
creation to serve human purposes. All artificialsteyns,
including agricultural systems, are constructedmfreither or
both of two kinds of elements: (a) elements takemfeither or
both of the other two higher-level orders of systeah division
level, i.e., from natural and social systems, d)drom elements
which are constructed or proposed for specific bgeeach
respective artificial system as the need for thises.
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The upper part of the system depicts the dependeeletionship
between natural and social systems on the one &atdetween these
and artificial systems on the other. The releval#tionships are:

0] natural systems are independent of systems oftkie® divisions

(i)  social systems could also be viewed as being intkp#, but
generally, a more legitimate view would be thatyttdepend
immediately or eventually on natural systems fer ¢lssentials of
their material existence;

(i) artificial systems are directly dependent on eittveboth natural
and social systems, or indirectly on natural systétinrough the
dependence of social systems themselves on naysat@ms).

Agriculture is shown as comprising one of a vergéanumber of actual
or potential artificial systems at the sub-divisienel. Others are those
relating to mining, transport, public health, edima etc. What such
systems at this sub-divisional level have in comnmrihat each is
artificial: each is based upon or draws elementnfrhigher-level

natural and social systems; and each also con&ements that are
purposefully created by some human agency to rteseeds.

3.3.1 Further sub-classification of systems

Systems within the three broad divisions or theiultiudinous
subdivisions can be further classified accordingytstem ‘type’, a loose
term but one which might be used to differentiateoag agricultural
systems according to several factors of which dwty are shown in the
sketch. As outlined below, first, the system milgéteither an explicit or
implicit one; second, its purpose might be -eithersaliptive or
operational. Other 'type' designations could beedg@.g., operational
systems could be further classified according tetivar or not they are
amenable to optimization.

o Explicit systems are those in which the constituent elements are
more or less closely identified and defined, are rislationships
among these elements are stated formally in qadingt usually
mathematical, terms. Agricultural scientists andreenists who
work with farmers are concerned mainly with explisystems.
But farmers themselves will seldom be concernedh wiplicit
systems - only with systems of a simpler kind, otyowith
selected parts of such systems.

o Implicit systems are systems in which only the main or critical
elements are acknowledged and only the major orediately
relevant interrelationships are considered. Howeviitese
elements and relationships are not formally reabrdealysed or
evaluated. Farmers themselves deal primarily withplicit
systems. In both traditional and more modem s@&seqtarticular
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agricultural systems are implied in what farmers, dw
deliberately do not do. In more 'advanced' so@etiarmers
might formalize and work with a few explicit systermr parts of
systems (farm record books, simple crop budgetsiséimold
expenditure accounts) but here also most agro-nesmaut
systems will exist by implication.

The purpose in here distinguishing between explamd implicit
systems is to discourage the view that, becauseefar(especially small
traditional farmers) do not deal with explicit faamsystems, these
farmers are backward, ignorant, unsophisticated, ganerally inferior
as resource managers. If anything, the facts giy@@nt to a contrary
conclusion. While bad farmers can be found anywhang close study
of small traditional farmers and farming villagestihhe developing world
will, with patience, identify implicit systems atg-technical,
enterprise, farm, farm-household and village lewetsch are far more
complex, sophisticated, sustainable and socialficient than most
agricultural systems found in developed countries.

o Descriptive systems are usually intended to facilitate an
understanding of the organization, structure orragpen of a
productive process. This might be their sole pugpasg., a
farmer might construct a simple input-output budgéte to learn
the structural configurations of some potential nenop.
Depending on the results of this, he or she migém foroceed to
construct a more detailed budget (an operationstesy) to find
how best to fit this new crop into his or her faphan. At higher
Order Levels an organogram describing the admatise
structure of a ministry of agriculture or an exiensservice
might be constructed or the flowchart of a commpftiom farm
to consumer might be drawn - these also are déserigystems.

) Operational systems are constructed (by an analyst or manager or
research worker) as a basis for taking or recommgndction
aimed at improving the performance of the systemch$ystems
are often elaborate. However, increased precisisn not
infrequently achieved at the cost of decreased tipedc
usefulness. Thus farm managers themselves workaghnwith
simple operational systems, although the actuasiphi/systems
which these represent may be very complex. It imetones
useful to recognize that, like other systems, adjrical systems
may be categorized as:

o Purposeful or non-purposeful depending on whether or not they
can select goals and how to achieve them.
o Satic or dynamic depending on whether or not they change over

time in response to internal or external influences
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o Open or closed depending on whether or not they interact with
their environment.

3.3.2 TheHierarchy of Agricultural Systems

Systems of Order Levels 1 to 12 comprise the field farm
management. But systems of Order Level 1 and 2adme, indeed
primarily, the domain of the applied agriculturaiences. A further
proviso is that the 'household' components of faousehold systems of
Order Level 12 remain as yet not very well undergtorhis component
Is primarily the province of workers in such fields household
economics, rural sociology and social anthropolMyiile these various
farm family-related fields are fairly well estaliied, they have yet to be
brought together comprehensively and cohesivelfamh-family level
to provide verified models of how rural familiesthre developing world
think about, plan and operate the ‘farm' compor@ntheir farm-
household systems.

The Hierarchy of Agricultural Systemslepicts the direction of
hierarchical status as proceeding downward frontoseo industry to
village to the farm to crop, etc. But whether thisrection of
subordination is valid will depend on circumstancesd analytical
purpose. Agricultural scientists would probably eese the order-
ranking shown for the systems because, unlessabie bgro-technical
processes (Order Level 1 and 2 systems) are weléloleed, the
production of individual crops will be inefficientptal farm production
will be low and the agricultural sector itself wilh consequence, be an
impoverished one. Similarly, extension workers migke inclined to
place household systems at the top of the systaararchy on the basis
that good farming practices (Order Level 1 and &eys) will not be
adopted unless the household systems are working, wer
consequently will the ‘higher'-order systems ausid/ and sector level
operate at their full potential.

3.4 Natureof farm-level systems

The nature of each farm-level system (i.e., Ordevels 1 to 12) of the
hierarchy may be specified from a management pointview as
follows:

Order Level 1. Uni-dimensional process systems. Systems of this lowest
order are agro-technical. They involve an issugroblem which for
purposes of analysis or management is abstracted fine context in
which it naturally or normally occurs. One examglehe application of
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a single fertiliser element, say nitrogeM),(to a crop and consequent
plant response tdN in terms of crop yieldY. As noted previously,
systems of this order are primarily the domain lofgcal scientists, but
those systems which have practical relevance fondes thereby also
have an economic dimension and so fall within tkeps of farm
economics. Such simple single-dimensional systamdater examined
as processes and as input-output response relapsns

Order Level 2: Multi-dimensional process systems. Systems of this
second-order are also concerned with Ilimited agobutical
relationships and again they are primarily the domef physical
scientists. They differ from Order Level 1 systemshat they take - or
are defined to take - a wider and more realistewwif a subject or
problem. To use the same example of fertiliserarsp: at Order Level
2 an agro-technical system might involve the respoof plant growth
or yield Y to not one but to several or a large number ofitirfactors
such as nitrogen, phosphorous, irrigation watesp drygiene, soil tilth,
etc. These multi-dimensional systems also are lateamined as
processes and as response relationships. Ordel 2esysstems can be
viewed as aggregations (often interactive) of atresit Order Level 1
systems.

Order Level 3. Enabling-activity systems. Systems of this order are
certain enabling activities that generate an inéghiate product intended
for use as an input/resource by enterprises whatprduce a final

product. An example is offered by a legume cromedr under to

provide fertility for a following (final product-geerating) paddy crop.
There will often be alternative ways of obtainirfgst resource: e.g.,
stripping leaves off leguminous trees, keepingle#tlr their manure, or

buying a bag of fertiliser. These are all enabliregource-generating
activities but only some of them, the complex omesrant designation
as systems. They are intended to supply resouocegstems of Order
Levels 4 and 6.

Order Level 4. Crop systems. Systems of this order relate to the
production of individual crops; but if these arenmrily intended to
produce inputs for other crops or livestock, theg r@garded as systems
of Order Level 3. On many small farms, crop an@diock enterprises
produce both final products and resources.

Order Level 5: All crop systems. Systems of this order, known also as
cropping systems, refer to the combined system of all the individual
crops on a farm. On a farm with a single mono-ctbis, Order Level 5
system will be equivalent to an Order Level 3 systdut on small
mixed farms, there will usually be four, five, Ik more different crops
(of Order Levels 3 and 4) grown in some degreeonhtmnation and as
many as 20 or more on the highly diversified foigetden farms.
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Order Level 6: Animal systems. These systems relate to single-species
animal enterprises or activities - e.g., dairy coeamels, fish, ducks.
They are the animal equivalent of Order Level d.(iindividual crop)
systems.

Order Level 7: All animal systems. These systems are the aggregation of
all Order Level 6 (sub)systems on a farm. Knownistock systems,
they are the animal equivalent of Order Level &.(iall crop) systems.

Order Level 8: Resource pool. This subsystem is a conceptual device for
farm-system planning in which resources and fixapHal services
required by other subsystems are 'stored' in adres pool' from which
they are allocated to the other subsystems (of iQreleels 1, 2, 3, 4 and
6). The resource pool is central to the operatibrihe whole farm-
household system.

Order Level 9: Farm service matrix. A system of this Order Level
consists of all the fixed capital resources of renféhat are pertinent to
the operation of the farm as a whole but are naigasd to the exclusive
use of any particular enterprise or activity: lafehces, barns, irrigation
channels and work oxen are common examples. Sontlgesé capital
items are true (sub) systems, having interdepemrdantng their parts
(as in an irrigation storage/delivery/distributinatwork, a grain drying
facility, an integrated network of soil conservatistructures, etc.).
Some are only things (e.g., fences, a plough, a)bBut, in its totality,
such capital is managed and manipulated as a systpnovide general
services which, while not specific to them, enathle functioning of
lower Order Level systems of the farm.

Order Level 10: Whole-farm systems. Systems of this Order Level
consist of all the lower Order Level (sub) systemisch go to make up
a farm. They consolidate in a single entity all them fixed capital, all
the operating capital, all the final-product entegs, all the activities
and all the agro-technical processes which undsdah enterprises and
activities. Structuring and managing systems «f @ider Level are the
main tasks or focus of farm management as carugdoo the one hand,
by farmers and as investigated, on the other haydarm management
economists in their professional capacity of prowgdadvice to farm
managers, development agencies and governments.

The terms farm system and farming system are often used
interchangeably. Here the practice is to use faystesn to refer to the
structure of an individual farm, and farming systenrefer to broadly
similar farm types in specific geographical areasrecommendation
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domains, e.g., the wet paddy farming system of tasins or the grain-
livestock fanning systems of Savannah region.

Order Level 11: Household systems. On small farms, the household
itself is the most dynamic and complex of all fdewel systems,
although it is a social system not an agriculturaé. It dominates the
agricultural systems which comprise the farm congpdnlit has two
functions: asousehold it provides purpose and management to the farm
component, and as major systéeneficiary it receives and allocates
system outputs to itself and other beneficiaries.

Order Level 12: Farmrhousehold systems. These consist of two
components or (sub) systems of Order Levels 10l4nde., the whole-
farm system and its associated household systepectvely. The term
is a very useful if not mandatory one when usedetfer to the small
farms of Asia. It carries an insistence that thehmgcal analysis
discussed in the following chapters will amounntghing at all unless
it is applied to achieving the real needs and atpms of the household
might be quite a different thing from evaluatinge therformance of a
farm system according to the subjective or preceece ideas of

agricultural technicians and economists. As the&kgaem-level system,
the farm-household system may be described inrsystems as a goal-
setting (i.e., purposeful) open stochastic dynasystem with a major
aim of production from agricultural resources. Tehesttributes are
sufficient to make it also a complex system. Theppsefulness of a
farm-household system is ensured by its human aa@lsnvolvement

which enables the system to vary its goals andr theeans of

achievement under a given environment. The openogske farm-

household system is obvious from its physical, ecnn and social
interaction with its environment. The non-deterrsiiici or stochastic
nature of the farm-household system is guarantedld by the free-
choice capacity of its human (and, if present, ahirelements and by
the stochastic nature of the environment with whici{and all its

subsystems) interacts. Necessarily, a farm-houdebgstem is also
dynamic under its purposefulness, openness andastcity which

ensure that the system changes over time. Too,famy-household
system is a mixture of abstract and concrete el&snensubsystems.
The concrete elements are associated with the gdlyactivities and
processes that occur in the system. The abstractegilts relate to the
managerial and social aspects of the system.

3.4.1 Villagelevel farming systems
Not infrequently in parts of Africa, as also els&mh in the developing

world, the village may replace the farm-householdvhole or part as
the focal entity for agricultural production. Sysi® of Order Level 13,

10



CRP 507 MODULE 1

i.e., village or community systems, are thus oftefevant to the
performance of farming systems.

Order Level 13: Village-community systems. Village-level systems or
community systems in some situations replace apaot of individual
farm-household systems. Three situations are comrikanst, some
production activity in its entirety, including tlogeration of whole farms
as production units, may be on a formal cooperativegroup basis.
Second, only part of activity might be carried gnibdividual farmers
while critical parts of it (such as land preparatithe supply of inputs,
harvesting and/or marketing) are the responsibdfty formal farmers'
club or cooperative. Third, and most difficult toadyse, is the situation
found in many Indonesian villages where informald atemporary
groups form to perform certain production taskscammon (such as
land preparation, irrigation and/or harvesting)ntliksband and re-form
to do different tasks on different crops, with memghip continuously
changing as individuals drop in and out of groupsoading to their
interests, needs and mutual obligations. In agdléhere might be 10,
20 or 30 such 'cooperatives', though none mighdtefficially. Other
examples are offered by the semi-nomadic livestiackners of West
Asia who sometimes operate as individual houseladissometimes as
members of a collective. In all these situations thoundaries of
individual units are often so fluid and obscurettliae focus for
productive analysis has to be the group or villagemmunity.
Nevertheless, much externally sponsored farm-deweémt planning
remains locked into the mythology of agriculturaidividualism;
perhaps that is why on the small farms of Africhas borne so little and
often poisonous fruit.

3.4.2 Structural Elements of the Farm-Household System

The definition of an agricultural system given st text above is a
general one and applies broadly to systems ofhal @rder Levels.
When applied specifically to a farm-household syst# Order Level

12 it implies the system involves ten structurahednts or components:
1) Boundaries

2) Household

3) Operating plan

4) Production-enabling resources: the resource pool

5) Final product-generating enterprises

6) Resource-generating activities

7) Agro-technical processes

8) Whole-farm service matrix

9) Structural (interdependence) coefficient

10) Time dimension.

11
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The ten elements are briefly discussed below.

1.

12

Boundaries: This first element, the boundaries of the farm-
household system, set it apart from other systemisfilom the
world at large. These boundaries are provided ydl the
structural characteristics of the particular typéaom, and partly
by the purpose of analysis, i.e., to some extesyt #re subjective
and relate to more than the simple physical boyndathe farm.
Household: As previously noted, the household plays two roles
first, it provides purpose and management to isb@ated farm
system and, second, it is the major beneficiarytsofissociated
farm system. In its first role it provides purposaperating
objectives and management to the farm componetiteofarm-
household system according to its broad domestd& sotial
goals. Obviously these goals vary widely with crdtutradition
and the degree of commercialisation and exterrfleinces to
which the household is exposed. However, one wepubdably
be not too far wrong in offering a generalizatibattthe primary
economic goal on smallest farms is security andotiraary non-
economic goal is social acceptance. If this isexifrthe primary
objectives for the farm are, first, production of law-risk
sustainable subsistence for primary system beneis; second,
generation of a cash income to meet needs nottigimeet in the
form of food and other farm-produced materials; ahdad,
pursuit of both of these in ways which are not amftict with
local culture and tradition.

Operating plan: The above objectives are pursued through
preparation and execution of a farm operating pldre core of
this may be taken as selection of the best possilbleof agro-
technical processes, activities, enterprises amxedficapital
(systems of Order Levels 1, 2, 3, 4, 6, and 8).

Resource pool: This element was noted above as a system of
Order Level 8 central to the management of othdéisygstems
within the farm system.

Final product-generating enterprises. These were noted as
systems of Order Levels 5 and 7 in the previous@ec
Resource-generating activitiess These also were previously
discussed as systems of Order Level 3. They aended to
supplement or entirely supply the resource pool

Agro-technical processes. These were defined above as systems
of Order Levels 1 and 2. Processes may be of adiwl or
mechanical kind. They are a shorthand designatioallothe
potentially complex and interrelated physical anidldgical
factors underlying production from crop or livedtospecies,
only some of which may be economically relevant.

Whole-farm service matrix: This was discussed previously as a
system of Order Level 9.
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9. System structural coefficients. These coefficients identify and
guantify linkage relationships (a) among the vasiquarts or
elements within each subsystem and (b) betweenysidss.
From the general system definition, an essentigpgnty of any
system is that there may be interrelatedness batieearts. In
farm-household systems (and in subordinate subagsté lesser
Order Level, particularly Order Levels 4 and 6) lsuc
interrelatedness is specified by these coefficients

10. Time dimension: Unlike mechanical systems which stamp out
buttons, agricultural systems rest on biologicaicpsses which
occur over considerable periods - from, e.g., a flays in the
case of quick-response agricides to 70 or moresywathe case
of growth and decline of a coconut palm. Agricudlusystems
are thus inherently stochastic: being dependeriherpassage of

time, ex ante, their outcomes are uncertain. Moreover, because

agriculture is also a set of economic activitié® &dage applies:
time is money. Other things being equal, a systdnthvyields

its product or ties up resources over a short teneetter than one
which yields its output or occupies resources avdong time.

Strictly speaking, time is not a system componeather it is a

dimension in which the system operates.

Also important from a time perspective are the ausbility and

environmental compatibility of the farm system lgeinsed. If, over
time, the farm system is not biologically and ecoieally sustainable
or causes resource degradation, it is to the des#dge of both the farm
household and society at large.

From our understanding of a farming system, wefagther explain it to
mean ‘as a population of individual farm systemat thave broadly
similar resource bases, enterprise patterns, holgseivelihoods and
constraints, and for which similar development tsgees and
interventions would be appropriate’. Depending be scale of the
analysis, a farming system can encompass a fewndwzeany millions
households. Farm as a unit transfers input intecalural output and
which undergoes changes over time. In the prodeadapting cropping
patterns and farming techniques to the naturalpn@oec and socio-
political conditions of each location and the amwhshe farmers, distinct
farming systems are developed. For agriculturalettgment, it is
advisable to group farms with similar structures iclasses.

Broadly the classification of the farming systemsleveloping regions

has been based on the following criteria:

. Available natural resource base, including watand| grazing
areas and forest; climate, of which altitude is omgortant

13
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determinant; landscape, including slope; farm steeure and
organization; and

o Dominant pattern of farm activities and househalglihoods,
including field crops, livestock, trees, aquacudtuhunting and
gathering, processing and off-farm activities; aafting into
account the main technologies used, which deterntime
intensity of production and integration of cropsiestock and
other activities.

Based on these broad criteria, we will specificatlassify farming

system as follows:

1) Collecting from the wild

This is the most direct method of obtaining plardducts. It includes
regular and irregular harvesting of uncultivatednpé and animals eg
hunting of animals and honey, oil palm and datenpadllection, locust

bean and Arabic gum collecting. These off-farm\aiiéis provide extra
income to the families.

2) Cultivation of crops

Types of fallow

Considerable variation and degree of intensity texisetween fallow
periods within a cycle. In this arrangement culima of land alternates
with an uncultivated fallow which may take the &lling forms as
forest fallow, bush fallow, savanna fallow, wilddannregulated ley that
are common in the savanna.

Type of rotation
There is an established pattern of rotation of peapareas with the
fallow portions.

Considerable variation and degree of intensitytexi®tween cropping
and fallow period within one cycle. In some locaspthe arable land is
cultivated for several years and left to fallow.eTieriod of fallow and
cropping differ and depending on the length of esitivill give rise to
shifting cultivation and permanent cropping.

Type of water supply
This is either irrigated farming or rain-fed farmin

Type of cropping pattern and animal activities

This is influenced by the dominant crops and ligektactivities which
are dependent on the type of soil, climate, othputs and markets.

14
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Type of implement used for cultivation

In some locations, farmers practice zero tillagenarimal tillage while

in some deep plowing and harrowing using tractsrpracticed. Some
farmers use hoes to prepare the land which is gemmon in the
savannah regions and forest zones of Nigeria. ©tdepend on their
animals to do most of the farming operations.

Degree of commercialization

1. Subsistence farming —if there is virtually ralesof crop and
animal products,

2. Partly commercialized farming-- if more thar?60f the value of
the produce is for home consumption.

3. Commercialized farming--- If more than 50% bé tproduce is
for sale.

3) Grassland utilization
The utilization of grasses either cultivated orulticated can be used to
classify the type of animal rearing in a region.

() Nomads

Nomads are people with no fixed home. They tranahfplace to place.
Many nomads move as the seasons change. They mosearch of
food, water, and places for their animals to eat.

The word “nomad” comes from a Greek word meanir@afining about
for pasture.” Some cultures around the world hawways been
nomadic. In today’s industrialized countries, nosade few and far
between. However, there are still 30-40 million ra® around the
world today!

Nomads are usually divided into three categoridser@ are hunter-
gatherers, pastoral nomads, and peripatetic nontadster-gatherers
are the oldest type of nomad.

As their name suggests, hunter-gatherers move dlequently. They
search for wild fruits, vegetables, and animals ttl@ange with the
seasons. All human beings were hunter-gatherer$ aindut 10,000
years ago.

As people began farming, there was less need teenabout. Today,
there are very few hunter-gatherer groups. Thosedb exist also farm
and raise animals.

Pastoral nomads raise large herds of animals. Whemanimals eat all

of the food in one area, they move to a new one gives the pastures
time to grow new food.

15
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Pastoral nomads usually stick to a specific arbéa. drea they roam can
be hundreds of square miles. They choose one spktin for weeks
or months. Then, they set up portable, wood-frahrmgses called yurts.

(i)  Pastoral nomadism

One of the three general types of nomadism, a wWdifeoof peoples

who do not live continually in the same place buive cyclically or

periodically. Pastoral nomads, who depend on daoatet livestock,

migrate in an established territory to find pasperdor their animals.
Most nomadic groups have focal sites that they pgdar considerable
periods of the year. Pastoralists may depend &ntine their herds or
may also hunt or gather, practice some agricultare,trade with

agricultural peoples for grain and other goods. &oseminomadic
groups in Southwest Asia and North Africa cultivat®ps between
seasonal moves. The Kazakhs, an Asiatic Turkicispggpeople who

inhabit mainly Kazakhstan and the adjacent partsthef Uighur

Autonomous Region of Xinkiang in China, were traxhially pastoral

nomads, dwelling year-round in portable dome-shafmds (called

gers, or yurts) constructed of dismountable wooden &smovered with
felt. A few continue to migrate seasonally to fipdsturage for their
livestock, including horses, sheep, goats, cadihel a few camels. The
Maasai, on the other hand, are fully nomadic. Ttiayel in bands in

East Africa throughout the year and subsist alreasitely on the meat,
blood, and milk of their herds. The patterns oftpad nomadism are
many, often depending on the type of livestock,tdpography, and the
climate.

Pasture refers to grass or other plants that hemergor are grown for
feeding grazing animals (such as camels, cows, pshgeats and
donkeys) as well as the land used for grazing. Mdism on the other
hand is a form of social organization where peopbe from one place
to another in search of natural resources for thaivival. Normadism
incorporates the advantages of mobility and tradé@l nomadic groups
were able to exploit natural resources such assgsasnd water at
dispersed locations in the course of their mobility

Pastoralism is a system of land utilization whiehttires the grazing of
livestock rather than the cultivation of crops. ridadism on the other
hand is the practice by members of tribes that meie their animals
from place to place in search of pasture and watermadic refers to
normads that are herdsmen in an area that leadmadic existence by
moving their livestock around an area or regiornfe¢ed on available
grazing. Pastoral nomadism is thus a form of stdrste agriculture
based on herding domesticated animals for theirt,nfades, milk,
products or item of trade.
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Settled agriculture, started in about 9,000BC aastgralism emerged
somewhat later involving different people. Pastoi@nads are found in
different climatic regions of the world, rangingiin the equator to the
Arctic Circle.

They are also found across arid deserts into tab@avannas of tall
grasses on the equatorial margins of these dedeatstoralism as a
dominant economy has developed in the old worldig/Adfrica and
Europe) where numerous pastoralists herd cattleaonous

Purposes. The movement of most present-day norsatitermined by
the seasonal nature of rainfall and the need thriew sources of grass
for their animals. Examples of such nomads incltiee Bendouin and
Tuaregs in the Sahara Desert, the Fulani in we#&frca and the Masai
in Kenya.

Across the continent of Africa, several pastoramads herd their
animals within the arid, semi-arid and savannaleta@n zones, one of
these are the Fulani. The Fulani are the largest-semadic group in
the world found across west and central Africa. IOe years, they
herd their animals across the various vegetatiamegan search of
pasture and water for their animals, frequentlydileg to conflict
situations and clashes with sedentary farming conities in different
countries. These recurring conflict situations ala$hes have become a
national security challenge particularly in somesiV&frican countries
such as Nigeria.

The Fulani pastoralists/farmer’s conflicts have qubserious security
challenges because for decades governments af ttatd and federal
level have not been able to overcome the challefigge. conflicts
continue leading to disruption of peaceful co-esase, destruction of
properties, loss of lives and displacement of pedpm their homes
and villages to internally displaced person’s camps

Accordingly, we have the following types of nomatliie.

1. Total nomadism — the animal owner does not l@permanent
place of residence. They do not practice regulérvetion and
their families move with the herds.

2. Semi-nomadism- where the animal owners have emi-s
permanent place of residence near where supplergenta
irrigation is practiced. However, they travel witfeir herds to
distant grazing areas every day.

3. Transhumance- where farmers with a permaneateplof
residence send their herds tended by herdsmen ltorgaperiod
to distant grazing areas.
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4. Partial nomadism is characterized by farmers whae
continuously in permanent settlements with thendeegemaining
in the vicinity

5. Stationary animal husbandry occurs where thealsiremain on

the holding or in the village throughout the entiear.
SELF-ASSESSMENT EXERCISE

There are many issues confronting animal husbandryNigeria

especially the large ruminants. Prominent amongckvhare climate
change and urbanization. Climate change forcepdltoralists to move
to wetter regions, while urbanization is pushingnthback. Advise the
government of Nigeria on how to resolve this linggrissue of
harmonious pastoralism.

40 CONCLUSION

A farming system results from a complex interactodninterdependent
and interrelated components of elements that bean the agricultural
enterprises of the rural household. At the censethe farmer who
decides in an attempt to achieve his aspiratiomslsgand desired
objectives within the limits of technologies avail to him. Many
factors influence the determination of the typefasining system in a
community which is influenced by the physical, bigical and socio-
economic structure of the environment.

50 SUMMARY

The farming system represents an appropriate canbm of farm
enterprises (cropping systems horticulture, livelstdishery, forestry,
poultry) and the means available to the farmer daser them for
profitability. It interacts adequately with the émnment without
dislocating the ecological and socioeconomic baamt one hand and
attempts to meet the national goals on the othdar/ing system is a
unique and reasonably stable arrangement of faremerprises that a
household manages according to well-defined pre€tin response to
the physical, biological and socio-economic enuvinent and following
the household goals, preferences, and resourceendmg on the scale
of the analysis, a farming system can encompassvadbzen or many
millions households.

6.0 TUTOR-MARKED ASSIGNMENT (TMA)

1. Define Farming Systems.
2. Mention the criteria you can use to classify fargnaystems.
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3. How do you use the degree of commercialization dtemnine
the type of farming system of a community?
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1.0 INTRODUCTION

How profitable is the farm? The answer depends upenchoices a
farmer makes about what crops to grow and wherd t@canologies to
use, and many other short- and long-term managexhecisions. A

variety of constraints play into farmers’ decisipimeluding constraints
concerning available production technologies, byspdal or

geophysical constraints, labor and input marketsttamts, financial
and credit constraints, social norms, policy caists, and constraints
to knowledge or skills.

2.00BJECTIVES

By the end of this unit, you will be able to:

o identify the physical factors that influence fargnisystems

o identify the biological factors that influence fang systems

o mention the socio-economic factors that influen@ming
systems.

3.0 MAINCONTENT

There is one thing that is central in the decisimaking process of a
farmer. In particular, farmers tend to pursue andis that increase their
income, reduce their financial and physical riskd areduce labor
requirements. A variety of constraints play inwrnfiers’ decisions,
including constraints concerning available produttitechnologies,
biophysical or geophysical constraints, labor amgput market
constraints, financial and credit constraints, @locorms. Biological and
geophysical factors and input and output marketdimms are
important variables that also impact farmer deaisiaking and
adoption of land-use practices or technologies. Idgical and
geophysical factors that influence production carclude water
availability, solil fertility, risks of floods, draghts, frost, pests, or weed
infestations. The importance of each of these fact@aries with the
types of crops planted. Input market conditions cmape farmer
production decisions in several ways; dynamicsoofl and seasonal
labor availability may mean that it is not profikalbo grow a crop with a
very narrow harvesting window in a month where ¢erall demand
for agricultural labor is high in the region. Alidse interplays influence
the type of farming system in a geographical lacati
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3.1 FactorsThat Determine Farming Systems

Factors that determine the type of a farming systera place can be
grouped into natural and socio-economic factor® idtural factors are
comprised of physical and biological factors.

3.1.1 Physical factors

These include all external conditions and influenedfecting the life
and development of an organism. Topography, sod, dimate are the
major physical factors affecting farming systems.

Topography/Relief — Topography relates to how difficult it is td tihe
land, soil erosion, and poor transportation netwodnd facilities.
Agriculture can be mechanized depending on theggmhy of land to
be used. It's impossible to use farm machineryloppy land or rough,
hilly slopes. Mountain slopes can be terraced @aswith high pressure
on soil such as China.

3.1.2 Climaticfactors

Climatic factors such as light, water, and rainfadmperature, air,
relative humidity, and wind also affect farmingvarious ways. Just like
other abiotic elements of environmental factorshsws soil and
topography, they influence how crops grow and dgvel

Light — Light is critical in plant photosynthesis (theopess of

manufacturing food in plants as sugars) and chlylp(the green

pigment in plants) production. Light also influeec@hototropism,

mineral absorption, stomatal movement, translooatiophoto

morphogenesis and abscission. The intensity (degrdevel of light

brightness a plant receives), quality (specifibiigiavelengths) and day
length (the duration plants receive light in a daf)light affect plant

growth and development.

Water and Rainfall — Water promotes animal and plant life. The
availability of water affects crop growth and demhent, and thus
yield. Water irrigation can double farm yields, ieasing the number of
crops grown in a single year. However, differerdps require varying
amounts of water to grow and develop. Water antfatidetermine the
specific vegetation type that dominates and growsamy specific
location. Therefore, they affect the growth anddy@ crops.

Temperature — Temperature is the degree or level of coldnass o

hotness of a substance, expressed in centigrader(G¢gree Celsius
and degree Fahrenheit (F). It affects various dgnogrbcesses in crops

22



CRP 507 MODULE 1

such as seed dormancy breakage, photosynthesiaspitation,
respiration, protein synthesis, seed germinatiahteanslocation. Plants
mature earlier in hot areas with high temperatbexsmause photosynthate
translocation occurs faster.

Extremely high temperatures limit the growth andedepment of crops.
For example, low soil temperature inhibits wates@ption because
water is less mobile and more viscous with lessmpable plant
protoplasm. Furthermore, water solidifies and exigaifi temperatures
drop below freezing point, rupturing plant cell \gal

Air — Air in the troposphere comprises 21% oxygen, T8%6gen, and
1% argon gases, including carbon dioxide and tratesther gases.
Crops require oxygen during respiration to prodecergy used in
different plant growth and development processesuring

photosynthesis, plants require carbon dioxide taufaecture food.

Relative Humidity — The temperature of air determines the amount of
water vapor it can hold. Warm air can hold moreavaapor than cold
air. Whenever there is a PC decrease in temperature, the amount of
water vapor the air can hold reduces by almost Rafative Humidity
(RH) is the amount of water vapor the air can hatdany given
temperature. Air humidity is 5% in humid tropicakas and 0.01% in
the frigid poles.

RH also affects crop propagation. Bare root segdland plant cuttings
are enclosed in plastic bags to prevent desiccali@af and stem
cuttings are also kept in plastic tens and propagathambers to
increase the relative humidity in the air.

Wind-Wind is moving air resulting from differences iredting and
pressure gradients. The movement of large massesr @nd the jet
stream flow make up a global scale of air movemdmcal air
movement is small in scale. Less turbulent and ftosteface winds
occur at night because there is no heat from the su

Air promotes pollination, hence fruit and seed depment. However,
strong winds can foster water loss and topplindodging of crops.
Eventually, strong winds hamper plant photosynthdsie to little or no
carbon dioxide diffusion into leaves when stomasatially or fully
close. Therefore, strong winds could result in pomp growth and
yield.

Soil — Crops thrive in rich, loamy soils with properamrage. Crops

absorb food and water through their roots fromstié They also enjoy
plant support. Soils with poor texture and harskneicals are low in
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productivity. Therefore, poor soils inhibit plant rogth and
development.

3.2 Biological factors

The biological factors do influence the farmingteyss of a place both
crops and animals. These do not exist in isolaftiom climatic factors

and other physical factors. The type of climatanfedl, temperature,

humidity, sun shine, etc) influences the type apsrand animals that
exist in such locations. These biological factoxdude:

° Crops
o Livestock
o Weed
° Pests
. Diseases

The types of crops grown in a place, the animalegtock) available,
the types of weeds, pests and diseases prevaleracdocation tend to
greatly determine the types of farming system$o$é communities.

Biological activities in the soil are important ithe processes of
achieving the productivity and sustainability ofhfad farming systems.
These activities involve macro, meso and micro-f&aand microflora,
which decompose the shoot and root residues oftgplamd influence
plant performance. Figure 6.1 shows the componghitisis population
of organisms and how they interact in a food clmaiweb to affect plant
growth and losses of nutrients from the system. Tdpimum
functioning of the majority of biological processesjuires a balanced
interaction between different components of sadtdiboth within and
between major groups. The activities of all orgarsisand processes are
affected by levels of soil organic carbon, moistarel temperature, in
addition to a variety of other soil and environnatiféctors.

In most rainfed cropping regions, soil moisture@ym@nd temperature
can determine the populations and activity of sailcroflora,
microfauna and macrofauna.

Most soil microbes require carbon as a source eirgn therefore,

carbon inputs through plant shoot and root residoage a major

influence on their populations and the biologicalgesses they mediate.
The composition and activity of beneficial and maghnic microbiota

are affected by plant type, available soil moistaral carbon levels.
Thus benefits from biological functions are maxiedisf management is
crop-specific, especially in water-limited enviroants.
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Fig 1: A detritus food web showing linkages betwdbe different
groups of soil biota, and indicating their rolesimil biological functions
of cropping systems

Sour ce: Vadakattu, G. Rovira, A. and Roget, D. (2011)
3.3 Socio-economic Factors

As emphasized in the previous units, the semi4aoics are currently
in crisis, not only in terms of current agricultupgoductivity but also in
the prospects for sustainable agricultural devekmimRecently, rainfed
agricultural development has been assigned higirityriin the plans of
many African and Asian developing countries andoititinues to enjoy
an important place on the development agenda ofymainican
countries.

Of the many interacting factors contributing to therent crisis, two are
fundamental. First, much of the semi-arid tropicSATS) is
characterized by soil and climate not conducivagoculture. Secondly,
the human populations of the SATs have increaspitilyain recent
years, thus intensifying the pressure on agricaltxgsources.

This chapter aims to analyse the socio-economieaspf sustainable

agricultural development, both in general and caomog farming

systems in particular. The socio-economic anafiisises on four key

areas:

1. In many cases, government policies and intemmalt markets
have, directly or indirectly, reduced the incensiver agricultural
production in the SATs so contributing to stagnatio
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2. In general, there has been limited success ameldping
technologies to improve the productivity of semdaagriculture.

3. The limited capacity of the non-agriculturalctee to provide
alternative employment for the increasing poputatd semi-arid
areas.

4. In the absence of technological breakthroughsfawourable

policy incentives, the increasing population pressan semi-arid
agricultural resources has created a crisis indéheslopment of
sustainable agriculture.

The discussion that follows relies on three maenpses:

1. It is essential to understand the reasond®current situation to
devise reasonable, practical strategies for imprzre.

2. Farmers must be intimately involved in the diagis of the
problems and in devising improvement strategies.

3. Agricultural technologies and policies (and mup systems) are

complementary means of improving agricultural paitkity and
sustainability.

3.3.1 Schematic representation of some farming system
deter minants

A farming system has three overlapping sub-systdras explain the
socio-economic dimension. The combination of praidunc processes
(crop, livestock and off-farm activities) is therrfd@ng system, the
environment in which farm households make decistuas biophysical
and socio-economic elements.

The biophysical elements, dealt with previouslytedaine the physical
potential, and constraints on, livestock, tree, arap enterprises. The
socio-economic elements include exogenous and emdog factors.

Exogenous factors are those largely out of therobof the individual

household such as:

(@) community institutions, including structuresyms, and beliefs;

(b)  support services and policies, related to resita, credit, input
distribution systems, markets and land tenure; and

(c)  non-institutional factors, such as populatitemsity, location and
infrastructure development.

Endogenous factors, on the other hand, are thasethle household
manages to some degree, including land, labourcapial.

These inputs and managerial abilities differ focrehousehold to affect

the performance of its farming system. The houskl®lat the same
time production and a consumption unit. Farmingesys are embedded
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in multi-level agricultural systems. Two higher ®ms levels relevant
to this discussion are community systems and th®nma agriculture

sector. Decisions on agricultural resource manageme made at all
three levels. These interact, for example, sectatlicips and

programmes influence community decisions. Theséuin influence

household choices. Influences too can work theratiag .

The extent to which a farming system fulfills theuksehold goals
depends, amongst other things, on managerial il in most semi-
arid areas, considerable luck with the weather atiter uncertain
environmental elements outside household control.

The dynamic aspect of farming systems should bésmoted that the
current farming systems reflect the cumulative reatéon of the
biophysical and socio-economic elements over time.
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~ CHEMCA.
FACTORS ~|r l g = \N“‘t Y
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Fig.2: Schematic representation of some farming system
determinants

Source: Norman, et al (1982)
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3.3.2 Factorsinfluencing farming systems

The conceptual framework above is a convenient @fastructuring the
discussion on trends and constraints relating toeatifarming systems
in the semi-arid tropics. Though the socio-econonoic human
dimensions are emphasized below, the decisions actibns of
households are also conditioned by their unfavdardibophysical
environment.

3.3.3 Householdsin the Semi-Arid Tropics (SATS)

Development workers define a rural household a®apof people who
live together and eat from the same pot, thathisy tshare the same
hearth. Members are usually related. Some poielsted to this
definition with particular reference to the SATgar

1. Semi-arid farm households cultivate mainly gstheir labour
and only small amounts of capital.

2. Individual household choices are often limibgdexternal forces,
including community decisions.

3. Household economies are often in transitiommfriyaditional

systems to 'partial engagement in markets whict terfunction
with a high degree of imperfection'. Thus, it ig sarprising that
there is sharing and reciprocity between such Hulds.

4. Households in transition consume a proportibtheir produce,
which gives them some ability to survive indeperlyenf the
larger economic system.

The goals of farm households, particularly in uoiaable
environments like the SATs, are not always easile¢atify. It seems,
however, that most wish to earn as much as possikiethe least effort
and risk. Some studies on the goals of farm houdehand farmers'
attitudes to risk and uncertainty have been unklentan the SATSs.
There is substantial indirect evidence that farnti&es to avert risk by
the practice of mixed cropping and crop and livelstdiversification. In
recent years, it has been increasingly recognibatl individual farm
households are not usually a simple decision-makimgwith a single
utility function that represents the joint welfaokits members. This has
increased the realization that intra-householdtiogiahips influence
economic behaviour.

Four points to note about intra-household relatigrsin the SATSs are:

1. Internal relationships become particularly imaot where there
iIs a high degree of congruence between the praducind
consumption units. They are also important whereneso
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imperfection exists in terms of integration withetfiactor and
product markets.

2. The economic role of individuals within houskelsooften differs.
For example, men and women may have quite indepénde
iIncome streams.

3. Male and female labour cannot be freely sulistit one for the
other. Division of labour constrains its seasonalilability, the
responsiveness to price changes, and influencesatigosition
and volume of farm output.

4. Increases in household income do not usuallpefie all
household members equally. Technological innovatitand to
disadvantage women relative to men.

Understanding the goals of households and their meesnis important
when designing relevant strategies to improve atitical productivity

and sustainability in the SATs. Knowledge of thegiitudes towards risk
and uncertainty and the degree to which they ategiated, or are
willing to be integrated into the market economy,a key input in
designing such strategies.

3.3.4 Communitiesin the Semi-Arid Tropics (SATS)

In the Semi-Arid Tropics,communities often manage the common
property (and resources) and take mutual stepsoopréserve the
environment. Though households in a community wanyealth, there
are often patron-client relationships that provalesafety net for the
poorest. On the other hand, individualistic behawis often sanctioned,
including the adoption of modem technologies. &alaand inaccessible
communities are generally less integrated into fdwor and product
markets so they tend to be more influenced by comimstructures,
norms, and beliefs. Such influences weaken withemeed contact with
external institutions, for example, greater deaingth the factor and
product markets and with government bureaucradiesthis way,
sanctions, against the individualistic behaviouhotiseholds, crumble.
The probability of increased differentiation andpleitation in society
increases, and the potential of community-inspsgstems to monitor
and control natural resource management declinesseltrends tend to
be reinforced by population increases.

Some of the developments associated with thesdgrare summarized

as follows:

1. Poverty is becoming individualized. New poweoups in the
villages (traders, money lenders), often lack #gsponsibility of
traditional patron-client relationships.

2. There is a trend towards individualization afid tenure, though
in most areas it is not recognized by law. Usufragy rights to
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the use of land are increasingly being rented, haged, and
pledged, particularly where population pressurebé&coming
increasingly heavy.

3. The traditional systems of communal and recgkdabour are
being replaced by labour paid in kind or, increglinin cash, by
the job or by the day. Even the navetane systenongly
associated with the -cultivation of cash crop grownd in
Gambia and Senegal, is becoming increasingly mosgkti

Despite rapid social changes, traditional hieramahistructures still
influence village life so village leaders should bwolved in the
introduction of agricultural change. It is importarhowever, that
inequalities in living standards within a villageeanot increased by
reinforcing traditional social power with newly-atied economic
power.

Unless the government makes explicit efforts, commumoperty
resources are likely to deteriorate and not be geohdor the benefit of
the community as a whole. However, it is arguedrlg#hat community
action, control, and regulation need to be increglgi emphasized in
strategies to protect common property resourcetu@dmg grazing land,
woodlots, wildlife, water) and in controlling degia@ion and erosion.

3.3.5 Effectsof support servicesand policies

Support services and policies generate incentives resource
management and agricultural production by farm &bakls. A
historical perspective helps explain the type arghwoization of central
institutions in the countries of the SATS.

The policy has had significant influences on send-&rming systems
in Asia. In China and Mongolia, strong central cohted to a surprising
uniformity of farming systems until recently. Withe introduction of
the individual household responsibility in Chinanmso 15 years ago,
farming systems began to adapt to reflect locabueses and other
circumstances including market liberalization.

In India, major Government programmes have infl@gehsome farming
systems in the SATs. These include the National evghed

Development Programme and various employment gtegaschemes
which have propped up farm incomes during drougletiogs.

Differently, the promotion of well and tank irrigah has re-oriented
many rainfed farming systems around small conctedraareas of
irrigated land and cash crop production. Anothelicgochange with

wide impact has been the liberalization of graading between states.
The recent coordinated effort to improve oilseeddprtion, under the
leadership of the Technology Missions for Oilseddss been a classic
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success for commodity research and development. il@resting
byproduct is the adoption of improved crop rotagsicand cultivation
practices for other crops.

In Africa, the different colonial experiences ofetlirrancophone and
Anglophone countries have left their mark. Bothénawich in common,
such as commodity-based research programmes, #oluasds research
on cash crops during the colonial era (and, tesseleextent, in the post-
colonial era), a general pre-occupation with adiical productivity
issues, and institutionally weak relationships lestwthe social and bio-
physical sciences. The differences, however, ame iniking. The link,
for cash crops, between research and implementatiocuding
extension work) has been much stronger in Franaophmuntries,
where support systems have been strongly coordinatecerning
individual crops (e.g., groundnuts in Senegal asttba in Mali).

In general, commodity-based implementation prograsirhave been
less common in Anglophone countries. Consequewiglds of cotton
and groundnuts have tended to be larger and tleesrdoden greater use
of oxen in Francophone countries.

In the 1970s, the popularization of integrated Irdevelopment projects
embracing both food and cash crops brought aboovergence. A
major success story of the last 15 years has bkenwidespread
adoption of an improved maize variety in traditibsarghum and millet
area in the wetter part of semi-arid Nigeria. Samgrogress has been
witnessed in Kenya.

The reasons given for the widespread adoption are:

(@) amaize variety that is very responsive taliser

(b)  good infrastructural support (good road systeastablishment of
integrated agricultural development projects, Hgeastbsidized
fertiliser, a ready market for the maize); and

(c) the fact that it has become food as well ashoerop for the
producers.

One of the results is that this cash-earning, latehsive technology
has brought widespread use of animal traction,viall|ng seasonal
labour bottlenecks. Similar secondary effects hale® occurred with
the adoption of land-intensive technologies forugianuts and cotton in
Senegal and Mali.

Two major objectives have influenced the choicefanfd policies by

African governments in recent decades, particulamlyFrancophone
countries, namely:

31



CRP 507 FARMING SYSTEMS

o The encouragement of exports of cash-crops to geownuch
needed foreign exchange
o The political desire to provide cheap food for thens.

In general, however, neither approach has met witich success.
During the 1980s, exports of cash crops have xdfeot only from
overvalued exchange rates but also from declingrgh$ of trade on
international markets. At the same time, '‘cheapl'fpolicies generally
acted as a disincentive as far as food productias eoncerned. Support
systems to encourage food production, at leashénAfrican SATS,
have rarely been effective.

As a result of increasing pressures for structadplistments, there has
been a trend to allow free market forces to opetakely, the terms of
trade for the traditional food crops of SAT Afri¢aillet, sorghum, and
cowpeas) will continue to decline relative to thasehe crops that are
preferred when incomes go up (rice, wheat, and epaiz seems,
therefore, that recent increases in agriculturatipctivity have occurred
despite the increasing role of external instituioand not as a result of
their positive influence.

Apart from soil conservation programmes to comtmk erosion and
some production-oriented development programmatsicpkarly in the
Francophone countries, relatively few programmesvehabeen
implemented with domestic funding to encourage anable
agricultural development. The Indian National Wsitexd Development
Programme is one exception. Botswana, which isfirly prosperous
compared to most, is another of the few countmethé SATs with an
approved soil conservation strategy. There areelrew even here few
links between policy/support systems designed tocoerage
improvement in agricultural productivity and thodesigned to ensure
sustainable agricultural development. This muspiieright if relevant
strategies to encourage sustainable agriculturaéldpment are to be
developed and implemented.

Evidence is emerging from low-income countries theducing trade
restrictions and freeing prices (that is underga@rgiructural adjustment
process), not only encourages economic growthdmuaes poverty and
by doing so, reduces the pressure to over-expksources. It is
believed, therefore, that freeing the market anducang market
distortions, improves the returns from agricultuaativities. This is a
key ingredient in implementing effective strategiégs address
productivity and sustainability simultaneously awtincome countries.
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3.3.6 Landinthesemi-arid tropics

Throughout the SATs, many farm households have aslyfructuary
rights to land. Such land cannot be used as cddlatdthough, as
indicated earlier, there are changes towards iddalitenure as a result
of increased population pressures. This is espgsialin Asia and some
African districts with settlement and irrigationhggnes or mechanized
farms.

In areas with low population pressure, the amodnawd farmed has
generally been a function of household size (iadour force) and land
guality. Traditionally, lighter soils are preferréal heavy ones, though
the latter have been cultivated using irrigatiomiry the dry season,
particularly in India and to a lesser extent iniédr

As population density increases, five significamamges are evident:

1. Farm size decreases with the result that tlet-&rm private
opportunity cost of leaving land fallow increasd$ius, new
ways to maintain soil fertility become more and enanportant,
as the length of fallow and amount of land fallowssl/e both
decreased. However, leaving land fallow does natessarily
ensure that soil fertility is restored. In areasevehcash crops are
grown; the decline in fertility has been counteedcto some
extent through increasing use of inorganic fesilis

2. Distribution of land among producers may bec@mencreasing
problem. There is some evidence that inequalitresgaowing,
especially in Asia. Such trends have serious impbas for the
future and, because of the apparent increasingerahfarm size,
for the differentiation of development strategies improve
agricultural productivity and sustainability.

3. In much of the SATSs, farms are being progreggifragmented,
particularly where the Maliki law applies in Westrisa. Though
a degree of fragmentation has some advantagesexample,
encouraging equitability in the distribution of thof different
gualities, in spreading risk, etc.) it causes proid when
mechanization is being introduced or soil consérvastrategies
requiring cooperation between neighbouring farmease
necessary.

4. Poorer quality and heavier land are being bnbugto
cultivation. Poorer land is wusually more vulnerable
environmental degradation, and heavier soils ag feexible in
use.

5. The opportunity cost of soil moisture is in@iag, especially for
dry season irrigation. Thus, well irrigation is esading in the
Indian SATS, particularly for cash crops.
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3.3.7 Labour inthesemi-arid tropics

Household composition

A common trend in the SATSs is that the traditiopgteferred extended
family unit, consisting of more than one marriednnpdus dependents,
Is breaking up into nuclear or simple units of anarried man plus
dependents. The underlying reasons revolve aronactased contact
with the outside world and monetization of the ewog. The rate at
which this change is taking place depends on skveoaplex
interactions. The introduction of cash crops, sacetucation, increased
off-farm employment opportunities, new settlemeats] migration may
encourage this breakup, although the speed at whiakes place may
be tempered by the strength of the traditionalangdrical structure, the
ethnic origin of the people concerned, the ownersificattle and other
factors.

Implications of such a trend in West Africa are:

o Fields farmed by a household are traditionally did into
common and individual fields. The common fieldspicolled by
the head of the household, provided food for alinbers of the
household. An increasing proportion of the fielde @oming
under the control of other individuals in the hdusd.

o The obligation of household members to work the mam fields
is decreasing, and the assurance of food from a@iedhold farm
to meet subsistence needs no longer exists.

) Increased individualization of fields and the néadcash to pay
taxes have both encouraged the growth of markeitscro

Decisions are increasingly made by individuals wmiteub-households
rather than by the extended household head. Thistes problems in
introducing improved technology, especially if arxtemsion or
institutional credit programme is involved, becasseh programmes
tend to be directed at household heads.

In many areas, the break-up of families is resglim smaller farms,
increased fragmentation of fields and younger, -é&g®rienced
household heads. Dependant-per-worker ratios arenmomly
increasing, giving poorer net worth and cash ligyidevels. Such
trends raise questions about the appropriateneskeotise of certain
types of technology, for example, oxen and the upmesof cattle
ownership. Poorer liquidity and net worth are lkelo make the
purchase of cattle more difficult, and ownershipuldo entail
management by herders because of labour limitations

In Southern Africa, for example, Botswana, fragmaéoh of farm
households has taken place and up to 30% of theehoids engaged in
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cropping are headed by women. Where senior makedirsdked with
such households, they spend much of their timeeatattle posts, which
are generally distant from the cropping areas ogremrecently,
increasingly work full-time in towns.

Similar trends are evident in marginal, dry, mountxeas, for example,
in the hills of Pakistan where up to 70% of housgéhocome may be
derived from seasonal migration to the towns. Sueids also occur on
desert fringes, for example in Sindh, Pakistan, ianRajasthan, India.
The break-up of the extended family increases thimevability of
individuals to droughts or other adverse setbaghke farming system.

3.3.8 Total labour inputs

Farm work in the Semi-Arid TropidSATS) revolves around:

. Crops,
o Livestock
° Off-farm enterprises.

Because of the seasonably of agriculture, in mamgasa where
population densities are relatively low, labourhetthan land is the
greater constraint to expansion of production. BiaAin contrast, land
has been relatively scarce in the SATs for at laagtneration, so farm
size tends to be determined by land availabilitthea than seasonal
labour peaks.

The major labour input on the household farm teiodse provided by

household members. In West Africa, these are oftee adults in

contrast to Southern Africa and Asia. Reciprocal aommunal labour
have slowly given way to a significant level of t@ct and wage
labour.

The total annual work done by household membeenddppears to be
rather small mainly because of seasonally of crgpilypically, the

coefficient of variation for monthly labour inpuisacreases as one
moves into the drier parts of the SATSs.

3.3.9 Seasonality

Although the allocation of labour to crops is pautarly seasonal,
household livelihood strategies tend to spreaduald@mand over the
year. For example, during the dry season, livestdidorbs considerable
labour for watering and grazing, and off-farm wask emphasized.
Attempts to increase the productive use of labawing the dry season
include cultivation using residual moisture or gation; and the

traditional response of short-season migration.pémts of Southern
Africa, for example, Botswana, where rainfall amisurand its
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dependability both between and within years teondset unreliable, less
effort is made to synchronize seasonal activifidge diverse activities
related to crops, livestock and off-farm employmdend to be
undertaken independently.

Seasonal labour bottlenecks are characteristichef 3ATs and can
critically influence the level of agricultural agty of a household
throughout the rest of the year. They are influenlbg several factors
including: the significance of timeliness in op&as, the length of the
growing season (the shorter it is, the more pealsethbour activity),

the type of technology employed, and the power@used. At risk of
oversimplification, the following generalizationppear to apply in a
West African context:

o Where only hand labour is available, weeding ismftonsidered
to be the most demanding operation.
o Introducing improved technology (for example impedvseeds

and fertiliser) without changing the power sourdefts the
bottleneck from weeding to harvesting the increaselds.

o A change from hand to animal power, using indigenou
technology and ridging equipment, accentuates tleslding
bottleneck, and, under certain conditions, the dmsting
bottleneck.

o Combining animal power with ridging, planting, ameeeding
equipment - together with improved land-intensigehinology -
tends to accentuate the harvesting bottleneck revtrer.

Farmers use various strategies to alleviate lalimitlenecks. Some

well-established ones are:

(@) working more days and longer hours per dayfasm work at
busy periods;

(b)  reducing time spent on off-farm work;

(c)  using more women and child labour;

(d)  hiring labour - though of limited potentiahis tends to increase
as population density rises

(e)  growing crops in mixtures.

Unlike India the African SATs tend, generally, not have landless
labourers in rural areas. The opportunity cost ioéch labour, which

comes from other farming households, is therefagl.iSuch labour is

often offered because cash liquidity levels are (Matlon 1977). Thus

the negative effects of labour bottlenecks in Adrare probably greater
than in India. In India the effects may be positbecause bottlenecks
employ landless labourers.

Turning to Southern Africa, where animal drauglattle or donkeys) is
traditional, timeliness of ploughing and plantirgyaritical in ensuring
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operations are undertaken under good soil moistanglitions. This is
important in ensuring good stand establishment. Rianting combined
with inter-row cultivation using animals is a majadvance from the
broadcast and hand weeding system traditionallgtioed.

Seasonal labour bottlenecks have implications widaveloping

strategies to improve agricultural productivity aswdsstainability. Too
often, strategies aimed simply to maximize producfer unit area or to
increase the area cultivated have led to developmemappropriate

technology, that accentuates seasonal bottlenecks.

Use of animal power to alleviate specific bottldredias been most
common, but chemical methods (herbicides) and biok
improvements (including new varieties and praclice® still in their
infancy. The importance of improving labour produty at busy
periods is illustrated by the fact that the marbpraductivity of labour
at such times can be as much as three to four tingéer than the wage
rate. Thus, although water availability and soitiiéy may be the major
physical constraints on soil productivity and sumthility throughout
the SATSs, strategies to improve them are unlikelgucceed unless they
are compatible with increasing the productivity labour at times of
seasonal bottlenecks.

3.3.10 Capital and cash in the semi-arid tropics

Apart from livestock, the capital of small farm ls@nolds consists
largely of goods produced by them directly, suchhasd tools, grain
stores, etc. Consequently, capital tends to be IsrAal population

density and land use intensity increase, capitadizaends to increase.
With the introduction of improved technology, capitends to increase
further and change in character, enabling farmeisuly items such as
inorganic fertiliser and animal equipment etc.

In Asia, cash has been most needed to purchasegi@md in the gap
before the next harvest, and for social expenditumemarriage and
festivals. This contrasts with West Africa, wher@gn explicit farm
expenditures are for non-household labour. Whertagural activity is
approaching its peak (June to September) cash resoare at their
lowest. The introduction of improved technologylilely, initially at
least, to exacerbate this. Traditional sourcesredit often obtained to
buy food pre-harvest, commonly incur high implidit, not explicit,
interest rates.

Institutional credit tends to be repaid quickly yonvhere programmes
are carefully coordinated with other external ingtons and support
systems, particularly input distribution and produmarketing.
Certainly, this is true of the introduction of dgdui oxen systems in
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West Africa to help grow cash crops (e.g., grounsino Senegal and
the Gambia, cotton in Mali and the Gombe area geNa, and maize,
also in Nigeria).

In India and to some extent in Southern Africa,rogee an integral part
of subsistence farming. In West Africa, however,ist difficult to
envisage millet and sorghum, which are mainly fe@odps, justifying
the costs of oxen and equipment. Oxen have best itriareas without
a cash crop but pricing policies, particularly irakcophone countries,
together with unimproved technology, have genenaldde such efforts
futile. As indicated earlier, maize grown in norteNigeria both as a
cash crop and for household consumption, and ailggeduction in
India, are exceptions.

3.3.11 Cropping patterns

A wide range of crops can be grown in the Semi-Aridpics(SATS)
despite the physical and biological limitations.eT¢rops grown reflect
socio-economic circumstances, both exogenous addgemous, past
and present. Such circumstances need to be uno@rst@ppreciate the
dynamic, evolving nature of agriculture in the SAUsderstanding can
help predict the future.

Crop and livestock husbandries have evolved ovaeggions and are
often adapted to the environment. Relatively recemtcelerated
population increases have tended to upset the gsooé gradual
adaptation. This highlights the need to developvaht improved
technologies to increase productivity and ensurgasuability. Many
traditional practices can be used as building ddokdevelop improved
farming systems.

Three such practices are particularly importanimany parts of the
Semi-Arid Tropics

1. The use of mounds etc. Whether crops are growiridges,
mounds, or on the flat depends on many factordinoy
o rainfall,
o availability of organic matter,
o culture,
o soil type, and
o type of power used (animal, hand, etc.).

2. The 'ring' cultivation system. This system, ebhiused to be
popular in West Africa, involves the permanent igalion of
some fields, usually near the compound, where lifgrtis
maintained by manuring. Fields farther away ard¢ivated for a
few years, after which solil fertility is restoreq Wallowing.
Increasing pressure on land is leading to a higineportion of
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permanently cultivated fields, and the remainingeodields are
being left fallow for progressively shorter periodEhere is
evidence that the total amount of manure applieteeses as the
proportion of permanently cultivated land rises.

3. The use of mixed cropping. Crops that are grawmixtures in
many parts of the SATs show that though yieldsnohividual
crops are often depressed when grown in mixtutes,i$ more
than offset by other crops in the mixture, resgltin a higher
return (value) per hectare.

Despite higher total labour inputs, the returnsrahe year per work-
hour and, to a greater extent, per work-hour during bottleneck
period, are usually higher for crop mixtures thandingle crops. Crops
grown in mixtures at existing technological leveénd to be more
profitable, whether land or labour is more limitinghey are also more
dependable and are a form of rotation.

In general, traditional agricultural practices hdneen neglected in the
development and dissemination of improved technoldthe major
programmes undertaken in Asia have concentrated naoumlti-
environment on-farm testing of technologies firsveloped on research
stations. Small-scale applications by non-goverrnoeganizations are
an exception to this generalization.

In African Francophone countries, where cash crigpsexport have
been introduced and their yields substantially eased, much of the
crop is grown in pure stands. This is partly beeahg technology was
developed for sole stands and partly because ofstloeess of the
external support systems that encourage the growfnthese crops
according to official recommendations. Where imgavechnology has
not been adopted and yields are less improved, casdin crops are often
still grown in mixtures, for example as in Nigeridhe practice of mixed
cropping still dominates food crops. In India, higklding varieties
increase the significance of single cropping. Qehatively recently has
the potential of mixed cropping using improved teabgy been
demonstrated. This could have important implicaidor ensuring
sustainability. It has also been demonstrated thatigh the number of
crop mixtures decreases with the introduction afah traction, mixed
cropping is not incompatible with animal traction.

Increased emphasis on the development of improgeknblogies for
mixed crops appears to be justified. This is paldidy so in districts
where they are still dominant and in areas where fgbtential for
sequential cropping is limited by the shortnesthefrainy season.

39



CRP 507 FARMING SYSTEMS

The complementarity of cropping enterprises wileodanced when one
or more of the following characteristics outweighet negative
competitive effects between species:

(a) different growth cycles,

(b)  different rooting habits,

(c) the symbiosis between species,

(d)  compatible labour requirements.

Mixed cropping is most effective when the produbts/e varied or
multiple uses for both human and animal consumpfi@n example, in
some areas, the crop residues from cowpeas (usedddivestock) may
be a more important product than the grain, whglused for human
consumption.

3.4 Interactions between cropsand livestock

Animals as a sour ce of power

Livestock are often an under-estimated part of fdm@ning system.
Whilst one-third or more of household income in 8emi-Arid Tropics
may come from livestock they also have multiplesuse

(@) They are a form of saving and investment

(b) A source of meat, milk, manure, fuel and ottesproducts; and
(c) A source of draught power.

Ownership of livestock, other than cattle, tendbéowidely dispersed,
both between and within households. Cattle ownprsbn the other
hand, tends to be unevenly distributed, being auinated in wealthier,
often more influential, households. In West Afriaad, in places, in
Southern Africa and the Middle East, cattle owngrsind management
are often separate. In West Africa management ishen hands of
nomadic herders, usually the Fulbe, who also owttlecan their own

right.

The potential benefits of some degree of integnakietween crops and
livestock have been recognized traditionally in Semi-Arid Tropics

(SATSs). Integration of crops and livestock cantheory, lead to more
efficient use of land unsuitable for crop produstidét can provide use
for crop residues and by-products, provide manang, be a source of
income, savings, and investment. In West Africg th so even where
livestock is owned and managed by nomadic herdsrd, crops are
grown by sedentary farmers. Such symbiosis devdlopeareas with

relatively favourable land/labour relationships.

Increases in population density, however, haveefbrand are forcing

changes in traditional relationships. The dimimsghavailability of land
is resulting in conflicts between herders and faspand conflicts about
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whether resources such as labour and capital shoeldlevoted to

products for human consumption or animal producftidrere is concern

too about declining soil fertility. It is one ofdhparadoxes of the ever-
decreasing land to labour ratio that increasingliws between crop or

animal production inhibit the benefits of livestoclanure in preventing

the decline of soll fertility.

Unfortunately, most of the land newly taken intdtigation has been
prime pasture land, thus depriving livestock okekatively sure supply
of better quality fodder. This increasingly fordieestock owners to rely
upon degraded common pasture (termed ‘wastelandhdia) for
grazing. Because of overgrazing, such common ressubecome
heavily degraded.

The currently-developing competitive relationshiped to be reversed
and symbiotic relationships re-established if egigal stability is to be
achieved. In the last 15 to 20 years, a major smmdus trend has
developed in the middle belt of Nigeria for manytloé nomadic Fulbe
to settle with their animals. Here population deesiare lower than
farther north. Progressive tree cutting has reguite the southward
movement of the zone in which tsetse fly becomerablpm for
livestock.

Livestock has a key role in ecological sustaingbiln the SATs in the
maintenance of soil fertility. The role of manurethe 'ring' system is
described above. Its application increases crola yaad improves soll
quality. Within the SATS, its use is quite varieadats marginal value
product appears to increase with increasing poipnlatdensity
(Mcintyre et al. 1992). Significantly, in the most densely populate
areas where the little forest is left, such asltitgan SATs, manure is
collected and much is burnt as fuel. One of thevbeecks of manure as
fertiliser is its bulk concerning nutrient content.

It can incur high handling costs even within a farm

The demand for livestock feed and fodder is sulbistian the SATSs, but

biomass production is small and unreliable. Sowstyas are not
economic, but improved use of crop residues appearsssibility. As

population density increases, the value of croplves for use as fuel
rises. In the case of fresh milk production, treatbof crop residues to
improve digestibility appears economic. In othersess residue
treatment is not attractive. The only successfudtance of urea
treatment of straw for livestock fattening is irhigher rainfall zone in

China.
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A special case deserves mention. In Syria, traditidinks between
nomadic herders and sedentary farmers providesnpthrtant manure
for the latter's fields. Here the value of manumweighs that of the
crop residues removed by grazing.

3.4.1 Animalsasa source of power

Animals are a traditional source of power in therimg systems of the

Asian SATs. Oxen are used as cart and plow anithedsighout most of

southern Asia, but many small farmers do not owenoand some are

forced to exchange human labour for that of oxencdntrast, animal

traction has been used in the West African SATdifite more than 70

years. The introduction of animal traction can heafhgrease the

efficiency and productivity of human resources g tise of equipment

designed to maximize the effectiveness of labourindu seasonal

bottlenecks. The standard idea that draught powebest used to

increase the area cultivated (extensification) Heeen replaced,

particularly in Francophone countries, by the cqmcef its use in

intensification to increase soil productivity thgtumanure application,

deep plowing, the burial of crop residues, etc. k&ys and horses as

well as oxen are used in the SATs, particularhyighter soils. In West

Africa, animal traction is now closely linked witbommercialized

cropping. Its successful introduction was ofterkdid to a particular

cash crop and the use of improved technologiesgiliathigh yields per

hectare. This provided the revenue to pay for theipment and

sometimes the animals. It was often complemented birong support

system embracing an input distribution network,titagonal credit,

appropriate extension services, and a market épthduct.

Many problems have been encountered on the waydosticcessful

adoption of animal traction in West Africa. Theglude:

(@) Shortage of trained animals and operatorsecsity for inter-
row cultivation;

(b) The weakness of draught animals caused by latk
supplementary feed;

(c)  Use of inappropriate equipment;

(d) inadequate facilities for repair and servicofgequipment;

(e)  The non-availability of suitable equipment;

() Under-use of animals during the year as a @hol

() Fragmented holdings that reduce work efficienc

(h) Damage to equipment from the large numbersesf stumps in
the fields; and

0] The lack of finance to help farmers hire draugnimals. There
are two further major problems relating to animaiction in
West Africa:
. Prices for cash crops have often increased momglyslo

than prices of animals and equipment. This haseslotiie
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adoption of draught animals and reduced beneficial
interactions between crop production and livestock.
Interactions can develop between farmers who owanox
and equipment and those who do not. Households who
own draught animals can plough for those who doamoit
the latter can pay with labour. The potential for
exploitation is obvious, especially if such laboig
demanded at times when its opportunity cost is.hidtis

will always occur to some degree, but it is mokelly
when relatively few households own animals.
Interestingly, this does not appear to have beprohlem

in Botswana, where draught animals are traditional.
However, those households not owning traction tend
plant late and be less timely concerning soil nupest
Consequently, their yields tend to be lower.

o Incorporation of residues by deep ploughing afevést,
the cornerstone of past intensification in Francogh
countries, particularly Senegal, has not been qdaily
successful (Hopkins 1974). Although land intensitficn
technologies enabled the adoption of animal tractio
many farmers see the use of animals more as a noéans
extensification. The central problem, howeverhet tdeep
ploughing is both time-consuming and power-inte@siv
while the period available after harvest when tb# is
suitably moist is too short for the operation wahimal
draught.

Other factorsinfluencing farming systems

Although many farm households in the Semi-Arid TesgSATsS) have
undoubtedly improved their standard of living ovke last 50 years,
progress has not been as great as desired. Initheed,is reason to be
seriously concerned about the future. With incrdasmessibility to the
outside world, there have been three trends witpomant implications
when considering future action:

Though there has been significant migration tottvens, it has
been insufficient to check or reduce increasing utetpon
pressure of less favoured rural areas in the SATSs.

Because of progressive absorption into the markebh@my and
the movement towards individual rather than sham@certy (i.e.,
central government rather than community controld an
responsibility), many farm households have becomerem
vulnerable to drought. Consequently, annual vametiin living
standards have become more marked, except whenmé@sxchave
been raised substantially above subsistence level.
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o Another trend, also related to increased monetimatand
individualization of poverty, is increased diffetiation in living
standards within many communities. A long-standeagture of
subsistence farming in many parts of the SATs,qdarly West
Africa, is the seasonal variation in living stargkknown as the
‘hungry gap'. This is now more open to being expthifood is
often least available when the demands of the algui@al cycle
are highest. Two important implications of seasd¢nailger are:

v Increased labour effort, except perhaps througmging
the power base, is unlikely for many farm houseéold
during peak labour demand periods without an
improvement of their nutritional levels.

v The hungry gap affects the more disadvantaged
households and members of society worst. With the
changes from shared poverty and social power to
increased individualization and economic power, rpoo
households are becoming more vulnerable to exjplmita
Another change with equally severe long-run
consequences is for poor farmers to obtain creshorie
harvest at high rates of interest. In the IndiaiT SAunlike
West Africa, localized shortages do not translaito i
sharply rising food prices (Walker and Ryan 1990)
because of the well-integrated nature and the Isizge of
the economy combined with the fact that dry periteael
to be geographically localized.

In West Africa, households have always had a degfdwterogeneity,
but laws of inheritance, a relatively egalitariamd tenure system, the
availability of surplus land, traditional hand-paeé technologies, and
community-minded ruling elites led to fairly evamcome distribution.
This presents evidence supporting the view thatldwree of equality is
inversely correlated with the degree of involvementash markets and
also with village size and population pressure. Faene study also
provides some evidence that incomes derived fromifgy, in semi-arid
Nigeria, are less variable than off-farm sourcesirafome, though
analysis of all sources of income revealed greatprality in income
distribution.

The proportion of income derived from farming teridsbe higher for
poor households than for wealthier ones, thougtolates levels are
much lower. At the same time, lower-income farmeesn a higher
proportion of their income as farm labourers fohess than higher-
income farmers. This is presumably because the peeded cash
income to overcome seasonal problems, and hirech fework is

available when their need for additional incomegisatest. However,
the higher-income households tended to participate more
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remunerative off-farm work that required some alpfe.g., trading),
thus further differentiating themselves from th@po

The trend towards increasing inequalities in incahéhe village level
and the associated seasonal hunger that oftensassebviously of
major concern. Is this avoidable? The answer is Y3 to now,
technology development has not recognized the tgdeeity of farmers
and support systems have been geared towards ttez brdowed or
more influential farmers. However, technology alaa@not be expected
to solve all the problems of income distributioret design and
implementation of suitable policies will play ataal role. In the Indian
SATs, the dense population and legislative thréatampose land
ceilings seem to have reduced farm size and engednatensive use of
labour and land, no matter what the farm size. [@s basis, the same
types of technology seem to be relevant for alinfns in the SATS,
though some differentiation might be desirable whémer factors are
taken into consideration (for example, differemtiat in terms of
accessibility to support systems, cash flows, etc.)

The challenges of the SATs include the general ohédentifying

sustainable ways to increase agricultural prodiigtivut also the need
to recognize the heterogeneity of the farming papoh when

developing strategies. This will enable the livebds of all to be
improved and become sustainable in the long runddimg so, it is
important to recognize limitations other than thoslating to resources,
that prevent many farm households from maximizihgirt technical
efficiency. Failure to do so will exacerbate théusiion and further
inequalities will develop.

3.6 Strategiesto achieve sustainability

Background - Policies and institutions

It is generally recognized that environmental ddgt@n in high-
income countries usually results from wealth, odevelopment, and
waste generation exceeding the assimilative capaat the
environment. In low-income countries, however, degtion is often
associated with poverty and is caused by deple&tidhe resource base.

As indicated above and by many others, farmershm $ATs are
compelled to modify traditionally sustainable prees in
environmentally damaging ways. They do this trytagmaintain their
short-term standards of living, which are frequerittle above the
survival level.

In the SATS, rapid population growth, combined witik fact that many
people still live in rural areas, creates enormoesger-increasing
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pressures on an already stressed ecological envenain The challenge
of attaining and maintaining sustainable agriceltiwannot be met
without addressing several fundamental issues, lwh@ way beyond
the relatively narrow focus of the present disaussiThese issues
involve the governments of SAT countries in poéticommitments
through the vigorous support of appropriate progn@s. These are well
articulated in a recent document. They include @ognes designed to
cut down population growth rates and create empémtnopportunities
outside the agricultural sector. Whatever happengn the current
population growth and the relatively low absorptoapacity of the non-
agricultural sector, it is likely that more rattliean fewer people will be
trying to derive a living from agriculture for yesaio come.

The migration of people to less populated areaslihated potential.

Even in India, with its well-integrated economy eathng several
ecological zones, there has been less migratiom fpoor areas than
expected. Where migration has occurred it has sorastbeen a very
mixed blessing, particularly where the movement basn into even
more fragile ecosystems (e.g., more arid areas igériN rather than
wetter areas (e.g., sub-humid zone of Nigeria).

Even assuming that population expansion in ruradgrcan be tightly
controlled, the challenges of ensuring crop suatality are formidable.
If the issues are to be successfully addressedillitbe necessary to
widen the focus from simple crop sustainability @ concept of
sustainable livelihoods for farm households. Asaatéd earlier, such
households derive their living from a combinatiohgoowing crops,
keeping livestock and off-farm, income-earning \atiés. Failure to
consider the current and potential, positive angatiee, relationships
between these three types of activities could ashyolimit both the
choice of strategies that can be used and the ebkasfcensuring crop
sustainability.

All the issues cannot be discussed here, but aff-iamployment could
play a key role in solving cash flow problems afmfiahouseholds, and
also provide income independent of the naturaluesbase. The more
reliable such income, the greater will be the pidéror relieving the

pressure on the natural resources and the greheerchances of
achieving crop sustainability. Indeed, there is sagreement that the
demand for off-farm labour must accelerate. Unfoately, government
incentives and programs to encourage off-farm eympémnt outside the
urban areas are rare. This is particularly true dorployment in the

informal sector, in which most of these jobs anenf. Studies show that
the potential for stimulating employment in the omhal sector is

substantial, especially where agriculture is padgtynmercialized, so
two-way links to the non-agricultural sector areeatly established.
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There is a need for investment of public fundsraining, etc. This
needs greater attention by public authorities noly ao generate
employment but, by doing so, to help relieve pressan the natural
resource base. The difficulties of absorbing anpubation increases
into the non-agricultural sector are illustratedty relationship,

R=P/N

where: R represents the rate at which the jobs teeapand to absorb
all increases in population,

P is the rate of growth in the population/labouc&
N is the proportion of the labour force in the ramricultural sector.

In many SAT countries, P is often about 3% and Mfisn only 0.25,
indicating that R is about 12% - an almost impdssiask.

In conclusion, two basic points are reiterated,clvhare the foundation
for addressing productivity and sustainability ssu

o Markets should be liberalized allowing market sign@ guide
the allocation of resources and product mixes. Tilk allow
opportunities for comparative advantage to be etquothereby
encouraging more efficient use of resources andmatgoals of
food self-sufficiency to be replaced by goals addcsecurity at
household and national levels. Subsidies need togiben
sparingly and selectively and to be designed tmgorabout
congruence between production and sustainability. id
recognized that this is not necessarily the mossiraele
approach, but until full-resource, cost accounsggtems can be
implemented, there are few alternatives.

o Ways are needed to re-establish a degree of comynuni
responsibility, control, monitoring, and regulatiaf natural
resources. These should include soil conservatibategies
requiring community action so that the communityaasvhole
benefits.

3.6.1 Roleof livestock

Although it has been suggested that livestock shda discouraged
and, if possible, eliminated from areas in the SAdarticularly those

densely populated, it is obvious that such a giyateay not be feasible
or indeed rational. Reducing livestock numberse®ging them penned
was advocated on page 77. One implication behimth guoposals is
that livestock has caused many problems. Othersieathat rapid

increases in human population and crop cultivasianthe major causes.
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Many of the inhabitants of the SATs are traditiohaéstock owners.
Coercion to dispose of livestock is likely to meath resistance, and
incentives to do so are beyond the resources ofyngavernments.
After all, even in densely populated India, livestoremains an
important component of most farming systems.

As land use intensifies and labour requirements, raimal traction
(usually oxen but sometimes donkeys) is requiredea with seasonal
bottlenecks. This is despite the increased useroporary hired labour,
sometimes originating from other areas. The altereaise of tractors is
unlikely to be economic, given the rapidly increasipopulation
densities (and smaller farms) and the time-boundraaf some of the
tasks in dryland agriculture. This inhibits the d®pment of profitable
contract hires or rental markets for expensivetrac

Livestock husbandry is one sustainable use of thatlis unsuitable for
crop cultivation. Such use depends on improving ghsture quality
while allowing some of its fertility to be transfed to cultivated land
through the livestock's dung. Incentive schemesrgroved livestock
husbandry have generally failed, either becausey thequired
fundamental changes in the way livestock ownersdiiand/or because
the incentives were insufficient. As an exampleNworthern Nigeria in
the 1960s, the nomadic Fulbe were encouraged toatpén grazing
reserves, and a market was provided for the mék gmnimals produced.
As implied above, there is, in terms of resouroeslable to individual
households, a degree of complementarity or synsibsiween crops
and livestock, which would be lost if livestock weeliminated. The
challenge is to try to identify attractive ways tthanaintain
complementarity whilst allowing fundamental change$fe determined
by market forces. For example, in Nigeria during kst 15 to 20 years,
increasing conflicts between nomadic or semi-nomadestock owners
and sedentary cultivators, have arisen as a resulincreasing
population densities. This has brought about ecamontentives for
many Fulbe to settle in the southern part of theiseid zone and the
sub-humid zone. Given this situation, it is felatttmore intensive ways
should be sought to keep livestock through the afskegumes (both
grasses and trees), fodder banks, alley farming Jimimg hedges. Such
systems are likely to be attractive if a securekeiacan be developed
for a product that can be regularly and readily keted (e.g., milk for
urban markets).

Similarly, in India, cattle are not only a key coomgnt of the farming

system but also have spiritual significance, soettggment cannot
proceed without fall consideration of their mukieeted role. It is
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believed that livestock has a future in the SATBerE is, however, a

need to identify and implement strategies that will

o maintain the complementarity between crops andstoek in
productive ways that help attain long-term sustailitg. Given
the human population trends in the SATSs, thesewnidoubtedly
evolve in the direction of more integrated, mixedpzlivestock
systems.

o encourage both the increased commercialization ivafstock
husbandry and the adoption of intensification. ©fetake rates
for meat animals, for example, could be increasgarrently,
these are often as low as 8% compared with comaidesiels of
15%. In other words, market forces may be usestowage the
necessary adjustments.

3.7  Productivity with sustainability

Until recently, in most low-income countries, prigrhas been given to
increasing agricultural productivity, in particuldrat of food grain. Lip
service has been paid to issues of ecological ipagtidity, but only

recently has this become the focus of donor agengyport. The
challenge in the SATs is to increase agricultunadpctivity whilst

ensuring ecological, economic, and social sustditab

Governments are preoccupied, because of the pate sif their
economies, with the short-term problems of increggroduction and
do not have the resources or security to worry tdong-term
sustainability. As indicated earlier, policies ofthave not even
encouraged improvements in agricultural produgtivit

The poorer and closer to subsistence level farmersthe greater the
likelihood that their felt needs are those reqgjrialfilment in the short
term (e.g., producing enough food to survive unékt year). At this
point, we have to stress the critical nature of rislationship between
food security and sustainable resource manageni@mly relatively
rarely, where soil erosion is very severe and terea immediate
survival, will farmers be inclined to implement Ilsaonservation
measures, without immediate payoff in terms of meo

3.7.1 Agricultural productivity

As will be apparent to anyone familiar with the $AThe adoption of
improved technologies resulting in increased oufrt person as land
has become more limiting has been relatively rBegulation-induced
land intensification without appropriate technokx)i to raise
productivity substantially is unlikely to increasetput per worker or
food available per head.
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The development of relevant improved technologgamplicated not
only by the relatively poor and heterogeneous emvirent in which the
farmers operate, but also by social and econonttofs. Figure 43
illustrates the difficult task of developing impexV technologies in
various parts of the West African savannah. Thess@tic diagram
shows the relationships of five interwoven variableousehold goals,
market and support system development, populatiemsity, market
opportunities, and primary technology developmenuirements.

The complexity of identifying appropriate paths fbe improvement of

agricultural productivity is reinforced by the folling observations:

o Population density affects the emphasis. In ardathe sparse
population (Areas 1 and 4), labour-saving strategiee more
significant, but in densely settled areas (Areaand 6), yield-
increasing strategies are required. At intermedidénsities
(Areas 2 and 5), both technological options mustaken into
account.

o Market system development, including the develogmana
good road and transport system, permits the toaditly
important goal of food self-sufficiency to becomnteleast partly
diluted in favour of a more commercialized agriatdt that
involves entering the marketplace (i.e., food sigunn general,
however, as is shown by the history of market dgwalent in the
West African SATSs, the markets for improved inpatsl input-
related services lag behind those for the produdtee
introduction of improved crop technologies can bewsd in
areas where markets for inputs and services dteredtitively
poorly developed (Areas 1 and 3). Historically, kedtsystem
development, particularly on the input side, hasenbe
concentrated where rainfall is high enough for cagips to be
grown (Areas 4 and 6). Recently, however, there besn
considerable success with maize and oilseeds i®&%es, these
initiatives were cash crops sold domestically tostoners further
south but they have now also become a food cropther
producers themselves.

Though the use of oxen to replace human labour @baious attraction,
the cost affects their potential in the West Afnicgavanna. Where new
inputs are part of a technology package, theiritghib replace other
inputs, or to complement them, must be consideBatause oxen or
donkeys have not been used in the traditional fweduction sector in
the West African SATs, labour-saving technologiesing animal
traction have worked better where there is adequatdall for cash
crops (Areas 4 and 5) rather than where markeesystevelopment is
poor (Areas 1 and 2). They have also worked bettezn combined
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with yield-increasing technologies intrinsically mo relevant to
locations like Area 6.

LAND /LABOUR RATIQ DECREASES
(POPULATION DENSITY INCREASES)

 ——

GOAL. FOOD SELF-SUFFICIENCY

CLIMATE FOR CASH
CROPS IMPROVES

DEVELOPMENT

MARKET SYSTEM

{SUPPORT SYSTEM)
INCREASES

GCAL: INCOWE MAXIMIZATION
Type of Technolegy Required:

Labour Saving (Increasa Return per Unit Labour)

Labour / Land Saving

Land Saving {Increase Return per Unit Area)

Source: Norman et al. (1982)

Input delivery systems and input-related serviaesli&ely to be more
relevant where land is a constraint and land isnisively used. Yield-
increasing techniques, including the use of therawgd seed, fertilisers,
and pesticides, make it easier for scientists toeld@ improved
technologies suited to districts like Area 6 thanthose like Area 4.

With scientists' current orientation, prospects aret good for
developing technologies to benefit farm househoidscations such as
Areas 1 to 3, where market systems are generalylypaleveloped.
Though it would not increase productivity spectadyl some progress
could be made in such areas by scientists chanlg@igorientation from
modifying the environment to fit the plant to madiifg the plant to fit
the environment.

The greatest challenges lie in Areas 2 and 3 wibett marketing
systems are poorly developed and the unexploiteging capacity of
the land is small compared with Areas 5 and 6. Alth this discussion
focuses on the interdependence of support systemmsnfarket-structure
development) and improved technologies, there aréso a
interdependencies within villages between the type$ of factors.
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From the communities' point of view, designing aingplementing
relevant strategies that help all farm households desirable. Such
strategies should include both improved technokgend support
systems.

Heterogeneity within the villages must be recogaizéhen designing

such strategies. The challenge is to find ways dlp [lisadvantaged
farm households. It is easy to design improvedreldygies suitable for
large-scale farmers only, but it is almost impo&sii®o do so just for

small-scale ones. Where support systems are limitedhere is a

hierarchical village structure that causes probl@haccessibility, the

probability of differential access is greater thelsewhere. The need
here is to design a cost-efficient support systhat will ensure fair

access but not alienate the village leadership.

The above indicates broadly that the relevant imgdotechnologies
chosen will be determined by the interaction ofesalvariables, socio-
economic and physical. In contrast to this difféiaion, it is important
to note that the physical characteristics and caims that define the

SATs provide a degree of commonality to the genamgroach for

developing appropriate technologies. The rainfaktgrns and soil

heterogeneity pose five important implications:

1. Farmers are likely to adjust their farming glaas the cropping
season unfolds. This means that, by using a decise
strategy, the area planted, the crops grown, amgi#ctices used
can be very different from those originally planne@he
implication is obvious: researchers need to mimichssequential
decision-making by developing options from whicle ttarmer
can choose, depending on the seasonal circumstances

2. The heterogeneity of a farmer's soils (andthat matter, of the
resource base) implies the need to target techmsldg varied
situations to make them more relevant. Such a imtaipecific
approach demands greater emphasis on farmer-basddand
farming systems research than is necessary for moiferm,
favourable environments.

3. Because of the uncertain and heterogeneouaatbastics of the
SATs, researchers need to develop considerable ramanf
conditional information indicating what should bene 'if this or
that happens.

4. Because of the harsh and heterogeneous ndttive 8ATs, most
technologies are likely to give incremental changedber than
marked jumps in productivity. Unlike the more favalble
environments of the Green Revolution areas, muchremo
attention needs to be paid in the SATs to the lowags on the
technology ladder. This is because these ofterterétaensuring
better timeliness in operations to maximize theurretfrom
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limited soil moisture. As a result, they requirdatively large
changes in the farming systems for their implentesria Such
'lumpy' changes are much less likely to be adopwethout
substantial cajoling and support than the 'divesiltypes of
technology (e.g., improved seed, fertiliser) assed with the
Green Revolution. The latter land-intensive tecbges only
start to become relevant after the ‘lumpy' chargege been
adopted.

5. Given the environment of the SATs and the preua level of
living of most farmers, it is likely that a highgmium will be
placed on the stability of return (e.g., a certairel of food grain
production each year to meet household needs). Faosting
households in the SATs are likely to interpret timsterms of
self-sufficiency (producing the food themselvesthea than in
terms of food self-security achieved by earningugoto ensure
adequate food for the household. In the Indian SA@sgation in
supplies may result from annual variations in theaaplanted
because of differences in the number of plantimgstaather than
from variations in yield per hectare. Although tkiad of factor
IS recognized, researchers still need to concentrah
technologies that ensure reliable yields per hectwven though
they do not give maximum yields in some years. Thesy be
justified because: (a) farmers often articulatdiitg of yield as
an issue; (b) as population densities increase, lahd will
become more limiting, so the variation in area f@dris likely to
decrease; (c) the marked variation in rainfall grattin some of
the harsher parts of the SATs (e.g., Botswana) mtaat farmers
are likely to suffer wide annual variations in amanted and in
yields per hectare.

3.8 Ecological sustainability

It is more challenging to attain and maintain egadal sustainability in
regions where it is difficult to increase agricuétlproductivity (e.g.,
Area 3) than in areas where agriculture has bectumsome degree
commercialized (e.g., Area 6) and where some rediaan be placed on
profitable new technologies, market access andmaiteputs. Even the
more favourable areas face problems because:

o appropriate new technologies cannot be devisedirgnoduced
fast enough to match ever-increasing populatiorsities, both
from local fertility and lowered mortality and frommigration
from less favoured areas;

o the trend towards free-market economies and reslucof
fertiliser subsidies (e.g., more than 80% in Niggrcredit, etc.,
which will make external inputs less attractive ugb perhaps
more readily available. One point of concern ig,tbaer the next
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20 years or so, increasing scarcity of phosphartliter and
fossil fuels may cause rising prices;

o the continuation of commercially-oriented farmingstems is
likely to encourage specialization as in some o thaize-
growing areas of northern Nigeria where cereal €rape
emphasized at the expense of legumes. In Indiaitocoeased
integration of the economy, aided by improvementmarketing
and infrastructure, has resulted in increased apeaiion in
agricultural activities based on comparative adaxget

3.9 Need for acoordinated approach

The separate measures generally used to increaskigivity and
ecological sustainability have not been particylasuccessful. For
example, the approach to problems of soil erosipidl conservation
specialists has often been expensive and fruitkessew perspective is
needed. Three broad kinds of measures need tofdenmanted to bring
congruence to agricultural productivity and sushbility in an
acceptable, resource-efficient way. These are ptese corrective, and
policy measures. The following discussion focusesh® approach to
land degradation, but it could equally be appliedother aspects of
sustainability.

3.9.1 Preventive measures

These aim to prevent loss of soil productivity bgveloping and
disseminating technologies that yield short-termdpiction benefits and
at the same time at least maintain the long-temadymtivity of the land.
This approach involves:

(@) the screening of all potential technologiesetsure, as far as
possible, that they will have no negative environtakimpact;
and

(b)  the development of technologies that have sitige production
impact and are also likely to enhance soil proditgtin the long
run. This implies changes in the types of resea@hbe
encouraged.

Much greater emphasis is heeded on productive legufar human and
livestock consumption and mulching and green mantih@ugh there
have been increases in rainfed production of aillsee India, there has
not been a general Green Revolution in legume maslga

Increased emphasis needs to be placed on techeslagih small
external inputs. Good examples would be the dewedop of cultivars
that improve the efficiencies of the use of soiltrimnts and soil
moisture, or cultivars that are striga resistant.
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Greater attention needs to be paid to the consteuekploitation of the
biological interactions in traditional farming sgsis. This implies
favourable consideration of biodiversity, nutrieatycling, the role of
mixed cropping in reducing soil erosion, alley farg) tree legumes,
windbreaks, etc.

The exploitation of biological interactions to attaecological
sustainability is critically important where comrotization of
agriculture is very limited. It could also have aykrole in reducing
reliance on external inputs in districts where agture is already
highly commercialized.

All this implies changes in the approach to redeartd extension work:

o Research. The conventional reductionist approadteteloping
improved technologies needs to be complemented Ilngoee
complex participatory systems approach. This isegsgary
because of the required change in direction frasoramodity- to
a production-systems or farming systems approach.

o Extension work. Greater emphasis is required oorimétion-
based technologies rather than on material-inpctiniglogies.
This change from a commodity to a production syseenphasis
implies a need for re-organized extension servtbas interact
effectively with farmers or for greater use of famm as
surrogates for extension agents.

3.9.2 Corrective measures

These are mainly physical and have been part afdldéional approach
to soil conservation. They emphasize physical ares to check further
erosion once it has developed or in some casedial &rosion on land
just being opened up to cultivation. Appropriatéusons need to be
based on an understanding of the causes of thermsilon, rather than
on the symptoms.

3.9.3 Policy measures

Preventative and corrective measures are not niyedlusive; indeed,
they overlap. The thrust of overall policy can lsedi to coordinate the
best approach. Policies can be devised that prelmses in soil
productivity or erosion arising in the first plaaed also help to check
them, once they have developed.

This involves designing and implementing policiestt
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(@) eliminate possible conflicts between the shkemih aims of
production and measures designed to encourage téonyg-
sustainability (i.e., conservation);

(b) use incentives to encourage the adoption otegjies that
conserve the environment for use by future germrati

The first approach is preferable. Using appropriatdnology, is likely
to be more effective in maintaining soil fertiligsnd in promoting good
land-use management. The second approach, oniteeland, is likely
to be more effective in rehabilitation programmAscombination of
strategies is most likely to maximize the effeatigses of a soil
conservation programme.

It is critical for success that programmes desigioeslistain or improve
soil productivity exploit the complementary relatship between
technology and policy. For example, policy measuedating to soil

conservation can be influential in encouraging @cauraging the
adoption of technologies developed as preventatieasures. Heavily
subsidized chemical inputs, for example, may disage the adoption of
other technologies that rely less on chemicals laamee a neutral or
positive rather than negative impact on ecologisaktainability.

Implementation of policies that encourage great@mrunity

responsibility and control of natural resources Idowe used
constructively in  encouraging sustainability. Thencreasing

individualization of tenure occurring in many areasild also be used in
this way.

The policies can be used in two other ways to eragmifarmers to

adopt strategies encouraging ecological sustaibabil

o Subsidies for soil conservation measures may mia&sm tmore
attractive to farm households. They are likely te most
applicable in the promotion of corrective measwvbgh usually
emphasize physical structures. They are not likelybe very
attractive to farm households close to survivaklevwho do not
see degradation or erosion as immediate threats! So
conservation itself offers little in the way of inediate benefits
though it may lead to benefits in the future. Hinadevere limits
to government budgets are likely to preclude subsido
strategies that pay off only at some time in therkl

o Cross-compliance policies can be designed to eageur
production and conservation simultaneously. Thisrataand-
stick approach fosters the notion that, if someghéntaken out of
the land to encourage production, something theds& be put
in to sustain productivity in the future. It regesrthat the farmers
participate in a specific conservation practicethty are to
benefit from programmes designed to stimulate prtda. In the
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USA in recent years, production and conservatioicies have
been increasingly linked. For example, governmebsglized
loans are available to purchase inputs only iffdrener pursues
certain conservation strategies. Unfortunately, hsumlicies
appear not to be applied currently in low-incomeurtdaes.
Cross-compliance policies may be difficult to patplace for
farmers operating near the survival level. On atesl point,
legislation is often used in high-income countriescontrol or
prevent damaging practices such as the overusehahicals
causing pollution of water supplies. In low-incorneuntries,
however, short-run pre-occupations, such as erguemough
food for next year predominate. Only limited resms& are
therefore available for enforcement of any approlegisiation
and many households are unable to pay penaltiesafyr
violations. Thus, it is unlikely legislation willeovery effective.
Consequently, using market forces as far as pess¢ncourage
sustainability is favoured rather than institutiegpensive and
unenforceable regulations. This could, for exampigplve the
elimination of overvalued exchange rates and/orrémoval of
subsidies on credit for the purchase of fertilipesticides, etc.

The combined objectives of all these strategiesulshtve to bring
convergence between the private short-term inte@diarm households
wishing to achieve an adequate current standaldiof and the long-
term interests of society in maintaining the enwimznt for future
generations. The carrot-and-stick approach is yiked be more
practicable than encouraging the adoption of coagen strategies
through direct soil conservation subsidies. If fluss the preventative
approach is the least costly and most attractive.

3.10 Exogenousand Endogenous factors

Exogenous factors are those largely out of therobof the individual

household such as:

(@) community institutions, including structuresyms, and beliefs

(b)  support services and policies, related to resiten, credit, input
distribution systems, markets, and land tenure

(c)  Non-institutional factors, such as populati@nsity, location and
infrastructure development.

Endogenous factors, on the other hand, are thasethle household
manages to some degree, including land, labourcapital.

The availability of inputs and the farmers’ managjeability differ for

each household. These differences will affect teefgpmance of its
farming system. The household is both a productioth a consumption
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unit. Decisions on agricultural resource managéna@a made this
level. For example, sector policies and programniefuence
community decisions. These in turn influence hookkhchoices.
Influences too can work the other way as houselu@disions can
influence sector policies.

The extent to which a farming system fulfils theukehold goals
depends, amongst other things, on managerial sl in most semi-
arid areas, considerable luck with the weather atiter uncertain
environmental elements outside household conffble dynamic aspect
of farming systems should also be noted: curremifag systems reflect
the cumulative interaction of the biophysical andcis-economic
elements over time.

Below are the endogenous and exogenous factorsmthagnce farming
systems of a place.

Endogenous

Family composition
Health and nutrition
Education

Food preferences
Risk aversion
Attitude/goals
Gender relations

Exogenous

Population

Tenure

Off-farm opportunities
Social infrastructure
Credit

Markets

Prices

Technology

Input supply
Extension

Savings opportunities

SELF-ASSESSMENT EXERCISE

Some farmers live at the fringes of the State e#piof Nigeria.
Evaluate and assess these farmers concerning:

I source and cost of capital,

. land availability,
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iii. labour cost and availability,

\2 government policy on subsidies,

V. marketing.

In your opinion, how sustainable is this farmindesprise?

40 CONCLUSION

A farming system is an integrated set of activitiest farmers perform
in their farms under their resources and circunt&@anto maximize
productivity and net farm income on a sustainatdsif The farming
system takes into account the components of sodteny crops,
livestock, labour, capital, energy and other resesir including
managerial skills. The decision to practice a paldr farming system is
influenced by these resources, policies and aies$vit Agricultural
development of the semi-arid region of Africa reqaj amongst other
things, the efficient operation of market forcesl dhe development of
productive, more sustainable technologies. Teclyicdd ‘fixes' to
ensure long-term sustainability are unlikely. Evem high-income
countries, where the standard of living of mostrfars is much better,
non-market incentives (subsidies) are still applieda search for
sustainability. Any proposed market and profit-otesl strategies need
to be supplemented with natural resource managecoenponents that
are compatible with long-term sustainability. Tharrot-and-stick
approach is likely to be more practicable than eraging the adoption
of conservation strategies through direct soil eovation subsidies. If
possible, the preventative approach is the leastlycoand most
attractive.

50 SUMMARY

A variety of constraints play into farmers’ decissp including

constraints concerning available production tecbagiels, biophysical or
geophysical constraints, labor and input marketstamts, financial

and credit constraints, social norms, policy caists, and constraints
to knowledge or skills.

Other important factors affecting farming systentoas the globe
include education or knowledge on farming, techgglgolitical factors
such as government policies, and social factork siscland ownership
and inheritance and type of farming in practice.

Farmers need to understand these factors in tlem gikeas they wish to
embark on farming to be able to choose the righp ¢to grow. Choosing
the right crop for any given agricultural regiondispendent on the type
of farming system that is prevalent in the locatibthe farmer must
succeed.
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6.0 TUTOR-MARKED ASSIGNMENT (TMA)

1) Mention the physical factors that influence theming system of
a location

2) Explain in detail the climatic factors thatedt farming systems

3) How do socio-economic factors influence thenfiag system of a
region?
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Unit 1 Characteristics of Tropical Small Scalerfisng Systems

UNIT 1 CHARACTERISTICS OF TROPICAL SMALL
SCALE FARMING SYSTEMS
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1.0 |INTRODUCTION

Tropical Small-scale agriculture is the type of iagiture that is

practiced by small-scale farmers on a fragmentad lasually targeted
for subsistence purposes. Though on a small sdaile,category of

farmers are important as they provide the bulk @bdf and fibre

requirements of the nation. Farmers tend to purscivities that

increase their income, reduce their financial ahgsgal risk, reduce
labor requirements, and they seem to be comfortaiile it. Farming

operations throughout the humid tropics are compldiverse and
dynamic. The Humid tropics Program seeks to beitaterstand the
status of farming system activities including tbkes of natural resource
endowment and gender, and to identify robust amhes to their

improvement. In this way, a more detailed undeditam of farm

practices and livelihood strategies allows bettéormed priority setting

of individual farm enterprises and overall systgoesformance. These
understandings also form the baseline for laterravgment of farm

productivity and household enterprise, and allowedndinkage to rural

development plans of national and local institusion
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20 OBJECTIVES

By the end of this unit, you will be able to:

) identify the characteristics of tropical small scafarming
systems

o list the importance of tropical small scale farmsygtems

o mention the types of tropical small scale farmipgtems.

3.0 MAINCONTENT

Tropical regions of the world are predominantlyatumwith the majority

of the population engaged in agriculture. Majositad farmers cultivate
small, fragmented parcels of land, yet are respbmdor the bulk of

food production, making the smallholder farm seetdey player in the
rural economy. A farming system is explained as toenplex of

resources that are arranged and managed accowlitige ttotality of

production and consumption decisions taken by anféousehold,

including the choice of crops, livestock, and omfaand off-farm

enterprises. Smallholder farming systems are pe¥deio share certain
characteristics which differentiate them from lasgale, profit-driven

enterprises. These include:

. Limited access to land

Low financial capital and inputs

High levels of vulnerability

. Low market participation.

However, at the macro- and micro-level structurésivers and
constraints of these systems are shaped by constardction with the
local social and biophysical context. The resultfasming system
diversity in space €g. based on resource endowment), variability
through time (dynamism) and multidimensionalityterms of strategy
(production and consumption decisions). Therefoog,all smallholders
are equally land constrained, resource-poor, oketairiented, and any
effort to understand or develop the smallholdet@eaneeds to start with
an acknowledgment of this heterogeneity.

1.1 Characteristicsof tropical small scale farming systems

o Very small farm size: Farm size is very smallhe tropics. The
mean farm size is often less than four hectaresm$aare
generally smaller in the forest agro-ecologicaledhan in the
savanna. It is relatively easier to clear savanegetation than
that of the rain forest.

o The predominance of hand labour. Small scale fayrsriargely
dependent on hand labour to about 60-80%. Animalepas
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32

about 20% while use of a tractor is negligible. [Baatilized are
usually inexpensive and readily available and thé s=quired

are already there. There is no need for speciaditiga unlike in

use of machines But it brings about drudgery.

Predominance of mixed cropping or intercropping. xédi

cropping or intercropping is a widespread cropporagtice in the
tropics. It is only flooded rice and wheat that am grown in
crop mixture. The advantages include efficientizdtion of

environmental resources particularly when cropsddferent

maturity cycle complement each other.

Priority for subsistence food crops. It is chareste of

smallholders to produce first food for home constiompbefore
any consideration for cash crop. A food crop caocobee cash
crop when produced in surplus.

Small scale farming system can be characterizech asery
efficient way of producing crops often surpassimgdopiction per
land unit when compared to regular large-scale ceroial

farming.

Animals (especially larger ones) on small-scalenfaare quite
uncommon, small farms mostly focus on crop productoften
with chickens and sometimes small ruminants.

Small scale farms often use crop rotation systerakimg them
less vulnerable to pests and diseases

I mportance of tropical small scale farming systems

Builds up communities: A small-scale farm supplies local

community with fresh food and thus reconnect peaopkh the

food they consume. This helps to build up a whasmmunity

centered on a small farm, helping out both the fammd the
people.

Improves Health of communities: Introducing moretritious

and sustainable food, helps to improve the ovenatlth of
customers. They will not only get high-quality fobdt often also
a higher quantity of locally produced seasonal srop

Creates jobs: During the stressful harvest morghsll farms
often require some outside help in exchange forewar food.

Harvesting, selling and maintaining a farm is hamak and so
extra labour is required.

Small farms improve soil quality: In commercial rfang, very
little thought is given to soil health, but on shfafrms, the soil is
the heart and soul of the whole operation andasefiore treated
with respect. Small farms often try to not only mniain the
guality of the soil but improve it over time, soathfuture

generations will profit even more from this farmimgthod.
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o Food security: Small farms grow a more diverse @election.
Bigger farms often grow only a single crop on ayJarge scale.
In bad years, when large proportion of farm harvedost, the
small farms help to counteract the food systemsalmiity in
those years.

o Better for the environment: Most of the food progdan large
farms will travel more than 1000 miles until it &ty reaches the
supermarkets’ shelves. Furthermore, to produce ethiesge
guantities of food within a short period would requa lot of
high-tech equipment. Pesticides and oil-basedlifers also
contribute to the negative effect on the environinen

) More productive: Against the widespread belief, bifzams are
far more productive when compared to larger opematithat
adopt unconventional farming methods.

o Small farms can offer high-quality food at a goatce: Most
small farms sell their products directly on themaidn this way,
they do not have to pay for transportation or otfess. You
know where your money is going if you choose to lwgm a
local farm and will be able to see your food bgangduced.

3.3 Typesof small scale farming systems

They are: Nomadic, shifting cultivation, Fallow, &8ton, Permanent
cultivation, ley farming, intercropping, mono-crop@, sole cropping,
sequential cropping, relay cropping, strip cropping

Nomadic

This is a type of agricultural farming systems $&mito pastoral
farming. However, herdsmen move their animals adouwmsearch of
suitable grazing fields and water. Animals usuailyved include; cattle,
sheep, goats, camels, horses, and donkeys.

In Africa, there are incidences of nomadic herdsmeading their cattle
into farmlands and destroying them. This has cawsemus conflicts
between the herdsmen and other farmers.

Features of Nomadic farming

. Movement of herds.

. Herdsmen and their herd settle on fresh graziridsitr as long
as it lasts.

. In West Africa, encroachment into crops farms amedtbying
them.

Shifting Cultivation
With this system, the farmer clears a piece ofdbtand by felling and
burning the vegetation residue including the tmemks and branches.
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This piece of land is used to grow crops for thiedive years. The
farmer abandons this land after it loses its fgrtilor a fallow period.
He moves with his household/community to a new &weaultivate new
fertile land. The process is repeated and the famay come back to
cultivate former lands after it has been left farays to regain its
fertility.

The practice is discouraged in modern days dubkdatarcity of fertile
lands. The government also discourages the pradtieeto the dangers
it poses to forest reserves and nature. It is @ustainable agricultural
practice.

Features of Shifting Cultivation

. Clearing and burning of the trees.

. There is a consistent decline in production leedtsr a couple of
years.

. The land loses its fertility and is left for a faN period.

. Households/families migrate to a new area forl&kands.

Fallow System

Fallow system or Bush Fallowing This is a modifiedm of shifting
cultivation. The land is cultivated for some yeawben it's nutrients is
exhausted, it is then allowed to go back to buslsifoto twelve years to
regain its fertility before it is used again. Thecdyed leaves and plant
parts help to enrich the soil during the restingique However, with
increase in demand for land for other purposesfdhewing period is
now limited to 2-4 years.

Advantages of Bush Fallowing

I It is a simple, cheap and effective method es$toring soil
fertility.

. It helps to control build-up of harmful insecipests and diseases.
iii.  The plant cover helps to check erosion.

\2 Its natural leaves forms humus, thereby insirgasoils structure.

Disadvantages of Bush Fallowing

I It can only be practiced when land is abundant.

. The bush which is usually cleared by burninffeet some
economic trees.

iii. It wastes land.

Crop rotation

Crop rotation is the systematic planting of differerops in a particular
order over several years in the same growing spEus. process helps
maintain nutrients in the soil, reduces soil ernsiand prevents plant
diseases and pests.
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Uses:

. It helps to control erosion by improving soil stélpi Rotating
between deep-rooted & shallow-rooted crops eachmtipz
season keep the soil stable

. This system allows farmers to increase productilagyreducing
or replacing fallow periods.

Permanent cultivation system

A permanent crop is one produced from plants tagt for many
seasons, rather than being replanted after eactediarTraditionally,
"arable land" included any land suitable for thevgng of crops, even if
it was being used for the production of permaneop€ such as grapes,
oranges, mango, etc. Permanent crops are peremeées like citrus,
cashew, cocoa, coffee, etc. It plays an importald in shaping the
rural landscape and helping to balance agricultwihin the
environment.

Ley farming

Ley Farming is also known as rotation pastures l& isystem in which
there is a combination with crop production in @dggion. This is
practiced where the pasture is of such quality,rithutally and
morphologically that will not fit into the crop ration system.

I nter cropping

Intercropping is the cultivation of two or more psosimultaneously in
the same field. Intercrops are complementary craps$ they do not
affect the main crop. In intercrops, short-duratowaps are raised with
long-duration ones without any reduction in the ydapon of the main
crop. The main principle in intercrops is that thieoduced crops should
have a little competitive effect on the main crbpthe whole analysis,
the productivity of the farm is increased.

M ono-cropping

Mono cropping is the agricultural practice of gragia single crop year
after year on the same land, in the absence ofiontéghrough other
crops, or growing multiple crops on the same lgmalyculture). Rice
most time is planted year after year on the saraeepof land. Mono-
cropping allows for farmers to have consistent srdmoughout their
entire farm. They can plant only the most profitabtop, use the same
seed, pest control, machinery, and growing methotheir entire farm,
which may increase overall farm profitability.

Sole cropping

Growing one crop alone in pure stand, either agglescrop or as a
sequence of single crops within the year. It ig thpposite of

66



CRP 507 MODULE 2

intercropping.  “One crop variety is grown alome pure stands at
normal density in a field”.

Sequential cropping

Growing two or more crops in a sequence, plantiegsiucceeding crop
after the harvesting of the previous one. Sequeat@ping refers to

growing crops in sequence within a crop year, ong being sown after
the harvest of the other. When two or more cropsgaown in a year on
the same land, the system is referred to be daublgping or multiple

cropping

For example, Rice followed by pigeon pea, Pigeoa fmlowed by
maize.

Advantages:

o It produces a variety of crops; the legume impraakfertility.

o Rotation helps reduce pest and weed problems.

o The residues from one strip can be used as soiercor

neighboring strips

Relay cropping

Growing two or more crops in a sequence, plantimegsiucceeding crop
after flowering but before the harvesting of theqading crop. Relay
cropping is a method of multiple cropping where orap is seeded into
standing second crop well before harvesting of isécorop. Relay
cropping may solve several conflicts such as ioeffit use of available
resources, controversies in sowing time, fertiliapplication, and soill
degradation.

Relay cropping is a specialized version of doublgpping, where the
second crop is planted into the first crop befoeevest, rather than
waiting until after harvest. Relay cropping makd§icent use of

available on-farm resources and removes conflidis sowing time and
fertilizer application, and improves soil conditioby avoiding

preparatory tillage as practiced in conventionaicagfure systems.

Strip cropping

Growing two or more crops simultaneously in altéxr@aplots arranged
in strips that can be independently cultivated. sTis a type of
cultivation in which different crops are sown intemhate strips to
prevent soil erosion.

67



CRP 507 FARMING SYSTEMS

In strip cropping, different crops are grown on slaene field in different
strips or patches, usually alternatively. It iedisvhen a slope is too
steep or when there is no alternative method ofgaréng soil erosion.

SELF-ASSESSMENT EXERCISE

Critically assess the characteristics of smalles¢atming in Nigeria and
identify areas of possible intervention by the was State governments
with a view of improving productivity. Do you thinkthese
interventionist approaches will bring enough fooaur tables?

40 CONCLUSION

Agricultural farming systems are a set of strategmeit in place to
manage available resources to achieve economicsustdinable
agricultural productivity thereby meeting the neefil$arm households.
The farming systems approach is useful in presgrvesources and
sustainably maintaining the environment. In annmapteto achieve these
noble objectives, series of types of farming systemere embarked
upon in line with the prevailing agro-climatical wmmnment and the
socio-economic conditions of the people.

50 SUMMARY

The farming systems of people are complex and guires an
understanding of the heterogeneity of man and in&r@nment. There
are various types of farming systems with particidéatures and uses
sharpened by man and his environment. In our attémdescribe the
farming systems of the people we came across tdikasshifting
cultivation, fallow, rotation, permanent cultivatio ley farming,
intercropping, mono-cropping, sole cropping, sediakéropping, relay
cropping, strip cropping, and nomadic.

6.0 TUTOR-MARKED ASSIGNMENT (TMA)

1) Given the present population explosion in Adrigs the bush
fallow system feasible? Give reasons

2) Differentiate between mono-cropping and sotgping

3) Under what conditions is stripe cropping neagg3

4) Mention the features of shifting cultivation as system of
farming. In your opinion, is this system sustaimall Nigeria?
Give reasons.
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1.0 INTRODUCTION

Crop-based farming system is synonymous with crgpmystem. It
refers to the crop production activity of the fartndescribes the entire
cropping pattern grown on the farm and their intBom with farm

resources, other household enterprises, the phydigalogical and

socio-economic factors of the environment.

The term cropping system refers to the crops, sequences and
management techniques used on a particular agnaulfield over

years. It includes all spatial and temporal aspedtsmanaging an
agricultural system. The main focus of agricultypabduction lies on
challenges faced by crop producers in the areamawketing support,
sustainable cultural practices, integrated pest agament,

environmental and human health risks, regulatiand, profitability.

20 OBJECTIVES
By the end of this unit, you will be able to:

explain the meaning of cropping system

identify types of crop-based farming systems
enumerate the importance of cropping systems
differentiate between farming system and croppysjesn
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3.0 MAINCONTENT

A cropping system refers to the type and sequehceops grown and
practices used for growing them. It encompassesraiping sequences
practiced over space and time based on the awail@chnologies of
crop production. There are different types of agtizal production
system depending on the type of crop and its uke.ty¥pes of feed or
row crop grown by farmers depends on the traditioneganic, or
conventional management systems available. Cromluptmon also
includes feed sources and resource inputs usemdw@e crops required
to maintain the dairy herd and contribute to themedustry.

3.1 Crop based farming systems

Crop-based farming system is synonymous with crgpmystem. It
refers to the crop production activity of the fartndescribes the entire
cropping pattern grown on the farm and their intBom with farm

resources, other household enterprises, the phydiealogical and

socio-economic factors of the environment. Examptetude mono-
cropping, strip farming, intercropping, crop rotetj multiple cropping,
etc.

3.2 Typesof crop-based farming systems

Several hybrid crop production systems are aridimg to availability of
certain natural resources and other factors. Mdhwey crop rotation,
fallow in rotation, multiple cropping, mixed cropyj, intercropping are
the different cropping systems, which help in maimng soil

conditions and controlling pests and diseases op plants. Similar to
this is crop production practices which include sstence farming,
mixed farming, plantation farming fallow farming,nd shifting

cultivation. Cropping systems have been traditignatructured to
maximize crop yields.

Examples of types of crop-based farming systemsdiec
Fallow systems

Monoculture

Strip cropping

Multiple cropping

Contour strip cropping

Crop rotations

Cover crops

Mixed and relay cropping

Organic farming

71



CRP 507

3.3

FARMING SYSTE

Importance of cropping systems

MS

Fundamentally, cropping systems have been tradifprstructured to
maximize crop yields. Other uses or importance ropping systems

include:
o
efficiencies
o Reduce nitrate leaching
) Mine nitrates from groundwater
o Improve soil and water quality
o Contribute to atmospheric carbon sequestration.
34

Differ ence between farming system and cropping system

Good conservation tools that can be used to ineredgen use

The main differences between farming system angping system are

as tabulated below.

Cropping system

Farming system

The cropping patterns used on
farm and their interaction wit
farm  resources, other far
enterprises and
technology which determines thg
make-up is called cropping syste

availabléusbandry,

fearming systems represe
hintegration of farm enterprise
hsuch as cropping systems, anir
fisheries, etc., f
pioptimal  utilisation of resource
leading to remunerative farmin

nt
S
nal
Dr
S

Includes, mono-cropping, multip
cropping, intercropping etc.

dncludes, dairy, piggery, crof
etc...

)S

Here there is no recycling of crq
residues

prarming  system
residues recycling

follows crop

Cropping system mitigates adverdéarming system doesn’t mitigate

effects of aberrant weather. adverse effects of aberrant
weathel

Examples: rice based croppingxamples: wet land based farmipg

system, wheat based croppingystem; dry land based farming

system, oilseed based croppijmgystem, garden land farming

system, and sugarcane basgsgstem.

cropping systen

Some indices are available [tOhere are no special indices [or

evaluate cropping system.

farming systen

index not available to evaluate
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Crop based farming systems

Low land rice based

“Lowland” indicates a cultivatiorpractice of growing rie under either
irrigated or rainfed conditions with impoundmentwdéter to flood the
soil—typically during land preparation for rice piection and during at
least part of the rice-growing season. The soilaigely anaerobic
during the periods of flooding

Upland cereal based

One of the most important aspects of formulatirggapping system for
an upland situation is the selection of crops asgeties that are suited
to the environment in terms of yields and qualltgaring in mind food
habits, nutritional requirements and nutrient alallty. Most at times,
these expectations are rarely met. In the absehtkeeopossibility of
increasing the cultivable area, the only way out tés increase
productivity per unit area and time. While a cromgpisystem on
irrigated uplands can be manipulated in a variétyays, the crops and
the system of cropping on rain-fed uplands affask|flexibility, in so
far as they necessarily depend, primarily, on tiectve utilization of
the precipitation received before and during theppmg season.
Climatic and edaphic factors contribute signifidarb the success or
failure of theharvest.

Root crop-based

The Root Crop Farming System in Nigeria is largaljthe moist sub-
humid and humid agro-ecological zones. Major cr@ye maize,
cassava, sweet potato, cowpea, sorghum, banana @pp$, groundnut,
millet and beans. The Root Crop Farming Systemoisnd mainly
within the Tree Crop and Forest-Based Farming 8ysta the south
and the Cereal-Root Crop Mixed Farming System am niorthern
majorly north-central region. Rainfall is eithermmdal or nearly
continuous and risk of crop failure is low.

Small scale mixed farming

Small scale mixed farming is an agricultural systpracticed on the
same piece of land by farmers to cultivate cropd eaise animals
simultaneously. Different crops with different maiyi periods are
grown continuously throughout the season at samme tising best
practices with good rainfall or irrigation faciés.

Irrigated smallholder farming

This is irrigation practiced by individual farmerw smallholders,

usually farming on a small scale (a few hectaresgeu their

responsibility; usually at low-cost with little oo government support
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and using technology they could understand and g®aneasily
themselves.

Irrigation has long been seen as an option to ingreNd sustain rural
livelihoods by increasing crop production. It caaluce dependency on
rain-fed agriculture in drought-prone areas andrease cropping
intensities in humid and tropical zones by “extagtihe wet season and
introducing effective means of water control.

Smallholder farming with plantation-perennial

Smallholder farming with Plantatioror tree crop farming is an
agricultural farming system for farmers of singl®m like cocoa, tea,
coffee, rubber, oranges, mangoes, etc. grown a@menercial basis on a
large piece of land. Annual crops are occasionaliynted within these
tree crops to keep the farm weed-free and to peoeixira incomes to
the farmers before the maturation period of thentaldon. The system
requires good management and technical skills veithsubstantial
amount of capital investment for machines, fedilz and other
facilities.

Crop based and agro-forestry

Crop-based and agro-forestry is a farming systenmwhwch trees or

shrubs are grown around or among crops. This itiat®n where you

have an array of forest trees alongside with foomp& These trees
sometimes provide the mulch required by the croggavide the much-
needed organic manure for the farm. This intentia@nbination of

agriculture and forest trees has varied benefiisluding increased
biodiversity, soil enrichment and reduced erosionAgroforestry

practices have been successful in Nigeria and aiietSaharan Africa
countries. due to their benefits.

SELF-ASSESSMENT EXERCISE

Farm crop residues, agro-industrial wastes, farthyaanure, urban
wastes, etc are sources of organic matter for mp gse. What are the
impediments to the use of organic on our farms iteespe advantages
of consuming organic-based foods? Is this methotbod production

sustainable in Nigeria?

40 CONCLUSION

Several hybrid crop production systems are aristhge to the

availability of certain natural resources and otfagtors. Monoculture,
crop rotation, fallow in rotation, multiple cropgin mixed cropping,

intercropping are the different cropping systemdhiclv help in

maintaining soil conditions and controlling pestsl aliseases on crop
plants
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50 SUMMARY

Cropping patterns which are also referred to crog@ystems become
prominent and recognisible in an area based cloa@aid edaphic factors
and their interaction with farm resources, othemfaenterprises and
available technology which determines their make-up

Fundamentally, cropping systems have been tradilprstructured to
maximize crop yields, conserve nutrients and ensutdent recycling
and sustainably improves soil and water qualityn8mf our food crop
production practices include mixed, subsistencantpkion farming and
others.

6.0 TUTOR-MARKED ASSIGNMENT (TMA)

1) Differentiate between agro-forestry and plantaagriculture

2) Highlight the major differences between farmisgstem and
cropping system.

3) Which type of cropping system would you recomohdo a
community that is surrounded by undulating hills?

4) What are the main determinants for considematoan upland
cereal-based cropping system?
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1.0 INTRODUCTION

A cropping system refers to the type and sequehoceops grown and
practices used for growing them. It encompassesrafiping sequences
practiced over space and time based on the awail@ichnologies of
crop production. Cropping systems have been toawditly structured to
maximize crop yields.

Now, there is a strong need to design croppingesys that take into
consideration the emerging social, economical, @&wwdlogical or
environmental concerns. Conserving soil and watet maintaining
long-term soil productivity depends largely on thenagement of
cropping systems, which influence the magnitudesaf erosion and
soil organic matter dynamics. While highly degradas may require
conversion to non-agricultural systems (e.g., fipnesrennial grass) for
their restoration. Prudently chosen and properlynagad cropping
systems can maintain or even improve soil produgtiand restore
moderately degraded lands by improving soil resde Crop
diversification is an important option in sustailgahgricultural systems
which can be further improved upon through adaptsearch.

Farming Systems Research (FSR) may be defined dgsagnostic
process, providing a collection of methods for aeskers to understand
farm households and their decision-making. Its iappbns use this
understanding to increase efficiency in the usbushan and budgetary
resources for agricultural development, includimgearch, extension
and policy formulation

2.0 OBJECTIVES

By the end of this unit, you will be able to:

o state the history of agricultural research in Niger

o state what is On-Farm-Adaptive Research

) state the steps to follow in the conduct of On-Famaptive
Research

o mention the main constraints to the adoption ocbm@mendations

of OFAR by farmers.
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3.0 MAIN CONTENT

Although some impressive agricultural research adea had been
achieved in some developing countries, there araynseas where
research is failing to make a satisfactory contrdyuto increases in
agricultural productivity. Specifically, concernisgnall-scale farming in
developing countries, the insufficient taking inexcount of real

activities (production conditions, practices andhteigies) of the local
farmers appears to be one of the main factors optifig the success of
agricultural research. Many “improved technologjesalthough

technically sound, are not relevant to the objesjvsocio-economic
circumstances or even to the agri-climatic condgicof small-scale
holders. The increase in food production and foeclisty through the
improvement of productivity on both large and srsalhle farmers is no
longer the only issue that agricultural researctd artension should
look at. The competitiveness and quality of agtimal products, labour
employment, income generation, equity, gender aveE®

environmental concerns and management of natusalirees also need
to be taken into consideration. Farmer participatioresearch is key in
this perspective.

3.1  Historical perspective of agricultural researb in Nigeria

Agricultural research in Nigeria started more th@0years ago with the
establishment of a botanical garden in Lagos duthiedate 19 century.
By 1903, the Forestry and Botanical Departmentaineed Agricultural
Department) for Southern Nigeria was created. By2]1%he latter was
divided into Northern and Southern regions. By 1ahé Forestry and
Veterinary Departments were created.

Research on the economics of agriculture in Niggrasued by

Nigerians and outsiders alike has concentratedstlmxlusively on the
need for increased physical inputs and maintenahpevate incentives
without reference to the structure of productiolatrens among various
classes of farmers. There are two important aspsctise narrow and
economist views reflected in most of the traditioresearch. Firstly, it
is premised on the false assumption that in adtcelthere are linear
relations between inputs and outputs and ignorasptziely the highly

differentiated structure of ownership and contrél land, the most
important earning asset, secondly, this view hasnbghared almost
without change by influential researchers and patiakers alike during
the last 30years and what is more, it is still hatatritically despite a
large body of dissenting literature even in the twems orthodox

economic theory at least about the process of eomndevelopment,
that researchers in Nigeria remain dependent agigiorexpertise even
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in identifying research needs to sustain agricaltudevelopment, is
another sad aspect of the state of research ircdbatry. It is now
generally agreed that the process of economic dprednt is not simply
a problem of resource allocation as the neocldssieary assumes and
Is accepted in Nigeria without reference to thesotiye relations among
various groups in the countryside. Like their ceupart in many other
developing countries, researchers and policymakerdligeria have
recently embraced the rhetoric of growth with dusttion; they have
shown little interest in examining the structureagfarian relations and
their consequences on agricultural developmentarad well-being, An
alternative approach to research in identifying theises of slow and
uneven growth of agriculture in Nigeria rests o teentral questions.
First, who owns and controls the land? And how taee production
relations organised?

Secondly, how do the different farming regimes etfféhe use of
society’s resources and the distribution of thégraf production?

These questions are intimately related to the ssfi@ccess to income-
earning assets and participation in the processdefelopment.

To understand the nature and persistence of rokadrp/, we must start
asking the right questions. This paper arguesttfemimmediate need of
Nigeria is to make available to farmers large quiast of those low-

priced inputs that can bring about large increasesrop production

about the cost incurred. In simpler terms, how eapnomists and
other crop and social scientists provide policydguace within the

framework of the current land tenure distributiather than expanding
their energies seeking futile policies to fightahd in the process
neglecting policy issues relevant to Nigeria's $tterm opportunities

for agricultural growth?

Finally, emphasis on technocratic research suddti¢ requirements of
large landowners implies that small farmers (owrserd sharecroppers)
should be marginalised and alternative employmenttlie rural poor
should be found, this view is as cynical as it igslsé.
Below is the historical evolution of agriculturadésearch in Nigeria,
trends, focus, and new frontiers in our researoredr

3.1.1 Historical Evolution of Nigeria's Agricultural Research
System

The first research Institutes in Nigeria’s natiosgktem were created
largely to the needs of export crops. The NatioBafteals Research
Institute owes its origin to the erroneous beliéfttee British Empire

Cotton Growing Corporation in 1905 that is Ibad@na rain forest was
a suitable location for cotton research. After fgsars of unsuccessful
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trails cotton research moved to North eventualliting in Samaru,

Zaria in the Savannah Zone. The Institute of Adtical Research
(IAR) dates back to 1922 when a Regional Reseatatios was

established at Samaru as Headquarters of the Dmegrarbf Agriculture

of the Northern Provinces. Over the years, it hasedmost of the
research on cotton and groundnuts (traditional gxgrops). In addition,

food crops, the Nigerian Institute for Oil Palm Baxch (NIFOR) had
its origins in the establishment of Oil Palm Reska%tation in 1939.
This was replaced by the West African Institute @l Palm Research
(WAIFOR) in 1951and by NIFOR in 1962. The Rubbers&amach

Institute of Nigeria (RIN) was established for ra&sd on rubber a major
export. Second were the Pan-Territorial Researshtlites meant for
research on export commodities of broad agro-eambgegions in

Anglophone West Africa. The West African Researcgdbisations, the
umbrella organisations for these Institutes wesmdintled in 1962 in
the wake of the nationalist emporia that accomghmnelependence.
This gives rise to the establishment of such Natfiomstitutes as
Nigerian Institute for trypanomiasis Research (N),TRigerian Stored

Research Institute (NSPRI) Cocoa Research Insf{tCIN), Nigerian

Institute for Oil Palm Research (NIFOR).

3.1.2 Nigerian Council for Science and Technology nd its
Research Council

In February 1970, a major milestone was reachdbdrorganisation of
science in Nigeria with the establishment of thgeddian Council for
Science and Technology (NCST) by the then Federalitalky
Government. Its main responsibility includes thedalkelshment of
priorities of Nigeria and her International commetnts, advising the
Federal Military Government on National Scienceid3glplanning for
science and Technology, Financial allocation w@ilen of results of
scientific activities in the development of agricwé and industry and
improvement of social welfare. The NCST was alsspoasible for
ensuring cooperation and coordination among varagescies involved
in the formulation and execution of science polayd promotion of
public confidence in the expenditure on scienceitndenefits and also
promotion of a favourable climate for scientificiaities. At this time,
the Federal Government requested various Ministiies submit
proposals for establishment of research council &gricultural
medicine, industry and natural sciences. But wiktilese were under
preparation, the Ministries were reluctant to rglirsh their control over
the respective research Institutes under them gnohid-1970s, there
were 20 Research Institutes and 4 Research Couialsc Research
Council of Nigeria, ARCN, Industrial Research Colinaf Nigeria
(IRCN), Medical Research Council of Nigeria (MRCNiInd the
National Sciences Research Council of Nigeria (NpRNthough the
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ARCN was established in 1971, the 18 Agriculturas&arch Institutes
established at different times could not come urttier aegis of the
ARCN until the end of 1976. The IRCN and MRCN samly took over

their respective Institutes in late 1976 and alu@nls Institutes were
finally transferred to the NCST which assumed btaigecontrol over

all Institutes by the end of 1976. The NCST thusrumted for about
6years without performing its statutory functions amordination of

Research Institutes. The Council was located inctil@net office but
had no representation in the Supreme Military Cdunc

During this period, the first National AgriculturBlevelopment Seminar
was held from July 26 — August 5th 1971 based as $eminar,
Agricultural Development in Nigeria 1973 — 1985 (AMR/JPC 1974)
was published and it covers guidelines and poli¢esAgricultural
Research and Development for over a decade. 2iandhtScience and
Technology Development Agency (1977-1979) BefoeeNICST could
settle down to function normally and effectivelydaat the various
Councils (ARCN, IRCN and NSPRCN) were abolishedthsy Federal
Military Government and the National Science andchi®logy
Development Agency was established in January 19¥Was headed by
an Executive Secretary and had its Chairman, theefChf Staff
Supreme Headquarters who was a member of the HFeffeeautive
Council. The functions of the NSTDA which includémrmulation of
overall science policy and coordination of reseanctne nation. During
1977, three more Institutes were brought undea#ggs of the NSTDA,
these Institutes were the Project Development AgeiRRODA) at
Enugu, the Nigerian Stored Products ResearchutstiNSPRI) and the
Agricultural Extension Research Liaison ServicesAaimadu Bello
University (ABU), Samaru Zaria. The last of thesenot functionally a
Research Institutes since it deals with Agricultdgatension but in its
semi-autonomous status, it had the same statusyaResearch Institute
in the country.

3.1.3 Agrarian Structure and Land Tenure System irNigeria

In an agrarian society, such as Nigeria Land isgiteatest asset and it
forms the basis of all human activities. It is alsoique as a gift of
nature under the Nigerian customary land tenurgngements, no land
exist without an owner, supervisor or absoluterggeare vested in land
owners who in Nigeria may be individuals, superratupersons,
corporate bodies and State, etc. Individuals undembership of a
family or clan become entitled to portions of fammland and enjoy
rights of occupancy and use over land, the familgstitutes the basic
unit of landholding in rural Nigeria while the fuaehental basis of land
tenure in Nigeria is urban areas has been familyséounder the
traditional or customary tenure arrangements aiviohebl seeking land
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approaches the head of land. Early in this cenfaryinstance, the
position was that the family head would inform atfemily members if
there was no objection the individual seeking lavauld pay a small
sum in addition to providing kola nuts.

Agriculturally, an individual enjoys absolute righdf ownership if he is
the first to clear the land consequently the irdlial may lease
mortgage or sell property rights of such land tdeot parties.
Supernatural persons comprise of cults, oraclessanrkt societies with
which ownership of certain land is associated igexia. Corporate
bodies own land either as
corporate or commercial ownerships system knownCasgporation
aggregate they represent various socio-politicaligs found in Nigeria
where land is abundant and population densityus khe rule of land
tenure may not always be strictly enforced undes¢hsituations rigid
demarcation of land between individual and groupsrare. An
individual may farm anywhere within the area of liemmunity
continually clearing fresh bush and not claimingy amghts over
abundant farmland. However, with the growing popaia density
increasing urbanisation and rapid transaction indéa property,
permanent right became established in land undesithation once a
man has farm a piece of land he usually returafet the fallow period,
he can lose his right to return it only if he exdee the specified number
of years that IS the fallow period.
Land tenure becomes a changing institution in nespdo the needs of
man in the society. These changes become manifestiéa evolving
patterns of land use within the population overtiogethe same token a
reciprocal relationship is established between f@mmiire and land use
while a dynamic interaction is created in the iplay of factors which
influence the behaviour of man to the land.

3.1.4 Funding, Budgeting and Financial Managemenbf Research
Institutes

Funding of Research Institutes in Nigeria has ofteen inadequate,
erratic and unpredictable. The amount of funds madailable to
Research Institutes often bears no relation to ithportance of
agriculture or its sub-sectors in the economy.dme years to come,
funds made available to Research Institutes is1dées than the amount
approved in the budget and barely enough to cotadf salaries and
other prerequisites. A reliable index for budgetiafjocations to
Research Institutes should be determined andlgtadhered to. Nigeria
spends less than 1% of its GDP on research as cethga 2.5%
in most developed countries of the world. At présamly the Federal
Government provides financial research support.s Thhould be
reviewed and consideration given to State busimesbk other bodies
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financing research. Release of funds to Researstitutes should be
done early in the financial year or proportionatdlyring the year at
specified intervals. Budgeting and financial mamaget at the Research
Institute level leaves much to be desired. Budgeishnot used as an
effective planning instrument to ensure allocatbhe limited funds to

priorities. Most Directors keep a very tight run @me budget thus
denying various Budget Officers Director's Researéhrogramme

leaders etc the right to exercise their leadersbigs in budget control.

3.1.5 Planning and Project Formulation

In most Research Institutes, there seems to bendeney to initiate
research projects in almost all activities covereg the decree
establishing the Institute. There is attempt touemghat priorities are
established about national objectives and the neédrmers and
consumers. Moreover, effort is not made to study anderstand the
farmers physical, biological and socio-economic iEmment to
enhance determining the constraints to increaseastluption and
formulating the strategies for solution of probleitie strategies should
also be based on manpower and other resourcesalleailto
technologies that may enhance breakthroughs oresses in funding
effective solutions (FMARD, 1981). Elements of teclogical
forecasting should be used in the project desigguarantee that any
procedure to be used is within the realm of exgstknowledge.
Technology assessment may also be necessary iideong the range
of alternatives available, their advantages an@dviantages and the
probable social and other repercussions of thewoptoh in the
foreseeable future. The current explosion of kndgée and the
complexity of agricultural production and espegialthe multi-
disciplinary nature of the agricultural developm@nbcess calls for a
holistic approach in funding solutions to consttsirto increased
agricultural production. This necessitates a sység@proach based on
interdisciplinary research teams. Since most Seiesnare disciplinary
trained and oriented in research, special effooukhbe made in the
organisation, planning and management of reseasrhd This is a task
that merits the special attention of Directors, ¢eaf Departments and
Programme Leaders. A system approach in reseancéillyigequires
upstream research activities in study and undedstgrof the farmers’
environment, identifying problems and establishprgprities for on-
station research to find effective solutions or htemogies and
downstream research activities aimed at on-faraisttio determine the
extent to which the technology can provide effextsolutions. To the
farmers’ problems and study of problems of adoptom obtaining
necessary feedback for improvement of technologyag be necessary.
It is not uncommon to find Scientists in our Reshastations who in the
last ten years have never once visited a farméld ind have come
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closest to the farmer when travelling at high speedhe expressway. It
should also be noted that adoption of new technolsgould be
associated with monitoring of its effects and clemnig existing farming
systems and the farmer’s environment. The systgmoaph in research
IS much more necessary in food crops productiom tinaplantation
crops which may be researched in single commodseRrch Institutes.

3.1.6 Technology Transfer

There is still a wide gap between experiment staji@lds and those
attainable on farmers’ fields. Technologies devetbin many of our
Research Institutes are few and even those claimbé developed are
not readily adopted for various reasons. They n@iybe relevant to the
farmers needs or are not economically viable, timay be beyond his
means to own, manage and repair and may not haxe ddequately
evaluated and demonstrated for the users so tletfatmers can
understand how the technologies function and thetientialities. There
are also problems of technology transfer resulfiogn Institutes not
realising that they have a vital role to play irhancing adoption of new
technology not only in selling the technology tce thsers but also
ensuring that there is a mechanism for producinggadte numbers
of the materials or for commercial production otiggnent at minimum
risk. For example, a lot of appropriate technolsgad mechanical
equipment for small farmers have been developed emaduated but
there are no facilities for their fabrication tosere that sufficient
numbers are
available. Sometimes Research Institutes becamplydeagrossed in
promotional and improved seed multiplication prognae to an extent
detrimental to their research programme. It wouddbest to them to
assist governments or private agencies to undetta®e in different
states or
ecological zones. Some technologies that have loeseloped have
been subjected to limited evaluation in differenblegical zones and
the package of production practices in which theyn de utilised
effectively have not been determined. For examiple,not just enough
to produce a new rice variety but also it is alsgassary to determine
its area of adaptation in Nigeria and the packdgeputs necessary for
the farmer to realise maximum returns in growingSbme Research
Institute undertakes commercialisation of technigsgthey have
developed to the detriment of their research tngimctivities. It has
been recommended that this should only be carrietl through
establishment of semi-autonomous profit making cangs the
operation of which should not have adverse effeotthe research at the
Institute.

84



CRP 507 MODULE 4

3.1.7 Improvement in Research Management

It has been observed that there is as yet no wtdbbished scientific
tradition in Nigeria. In the Research Institute teys also constant
changes in staff, lack of funds, poor facilitiesdauliversity of
backgrounds in training and outlook of scientist$eiadership positions
has resulted in ups and downs in the history ohdastitute. These
have adversely affected the continuity of improvedsearch
management initiatives that may have been intradlateone stage or
another in various Institutes. It has been sugdesiat special research
management training visits and sabbaticals in eglevnstitutes of
excellence in developed countries or relevant epcéd zones may
contribute effectively to ensuring that they areaitable in Nigeria
Research Management capabilities required for fygugi current
deficiencies in the research system.

On the other hand, it can also be argued that Baelctor or Assistant
Director in any Research Institute is treading &ue and narrow path
through which few or no Nigerians have trod sucklys

Consequently, no training course is likely to pdmvidefinite answers
and initiatives for improvements in research managd in Nigeria. If

this is the case, there is a lot that can be actshegol through

individual or personal efforts to improve the sttaas in which leaders
in research fund themselves. Directors direct teputies, Programme
and Project Leaders can also benefit a lot fronrecrliterature in

management generally and more specifically on newcepts and
experiences of scientists in research managemesitiqrs all over the
world. It is a common practice for budgetary prons to be made for
purchase of technical books in various discipliaes departments of
Research Institutes and Universities. Through guokiisions, Scientists
can keep abreast of the developments in their gises. Similarly,

Scientists in leadership positions should take athge of the current
explosion in knowledge and publications in keepum to date with

developments in various aspects of managementniptiorough books
which are soon out of date, but also through &sich various journals
and periodicals. There are now articles on almestyeaspect of human
experience in science, technology research and |aswent.

Advantages may also be taken of special conferersmainars and
workshops. Such exposure to new ideas and expesgnovide good
intellectual, philosophical and psychological stiations for generating
personal initiatives which may trigger innovationa research
management. It is only through such personal tnrea that individuals
can demonstrate that they have the knack for fyndmque solutions to
specific or local problems. Directors and othertesdership position in
science and technology should not regard themseares having

reached the peak of their careers where furtherdugments is no
longer possible or necessary. After all if the 8tigg who is a Director
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of an Institute may have reached
the height of incompetence and can only perforntebdiy somehow
improving himself or herself through personal couaing education and
exposure to new knowledge relevant disciplines acttlities a process
which is not only achieved by going back to schabdlreference to
current content and similar abstracting periodicaigals the scopes of
essential literature are in research managementsemnitar problems.
Directors and Programme Leaders should take adyarmfall existing
opportunities to keep up to date with developmdntghe field of
research management and related activities.

This enhances their having the courage and throsghuential
evaluation of the progress and problems in the &wekelnstitute,
insights and initiative to adopt measures to improworale, service
conditions, facilities etc which affect the overathotivation and
productivity of research workers under them.

3.1.8 Key Issues in Nigerian Agricultural Researclolicy

The inability of the National Agricultural Researsystem to spearhead
the structural transformation of the Nigerian Agtiaral Economy

suggests a need to identify the critical issueslired in developing an

effective system. A clear statement of agriculturasearch policy

objectives is required to rationalise researchuesoallocations and to
ensure consisting with the objectives of the adpucal sector, the

macro-economy and society’s goals values and dgpisaas well as

nations factor endowments within the African cohteMch objectives

include: -

0] Creation of new knowledge and technologies in trenfof new
production and consumption processes, new inputs reew
outputs.

(i)  Substituting abundant and cheap resources doarce and
expensive inputs.

(i)  Reducing food and agricultural productionsta

(iv) Raising farmers’ incomes.

(v)  Making the agricultural sector more responsiv@rice and other
policy incentives by increasing its dependence oodyctive
inputs that are more supply price elastic.

Some or all of these objectives could be translated quantitative
targets in a national plan for agricultural reshaRolicy objectives have
been articulated largely by bureaucrats with fasmand farmers’
organisation playing no role. Policy instrumentsrevédentified and
utilised by bureaucrats with little or no consutiat with farmers and
farmers organisations
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3.1.9 Integration of Research, Extension and Traing

The historical circumstances of the evolution ofj@&tia’s agricultural
research system have almost guaranteed the ladktegration of
research extensions and training. Initially, theeze the Departments of
Agriculture for the Northern and Southern Provincése Federal
Constitution (1954) and Regionalisation of Agricuét gave birth to
three Regional Departments and their relevant resems in addition
to the Research Institutes created by the Resdstitutes Act of 1964.
Since agriculture became a Regional responsikalitg by implication
extension, the Federal Government was left withnapressive list of
Research Institutes but was constitutionally bafrech any agricultural
extension activities.

By 1975, the Federal Government had taken overAglicultural
Research Institutes but no provisions were maddid@on with State
extension services. The system was left with thestvaf both worlds. It
had neither then unique features of a Rothamstgebriment Station
nor the Integrated System of the US Land Grantegell While the
Morrill Land Grant College Act (1862) and the Haté&lxperiment
Station Act (1887) provided the basis for Americalscentralised
Cooperative Federal state Agricultural ResearchefyqPeterson and
Fitzharris, 1977).

Nigeria’s Agricultural Research Institute Decre®{2) and National
Science and Technology Development Agency Decre8771
guaranteed that Nigeria would have one monolitledefal Agricultural
Research system that remains unviable and unwakahl a
heterogeneous Federal set up with one or two exceptNigeria’s
Agricultural Research Institutions remain in totablation from the
Universities, a great contrast to the United Stategem in which the
agricultural experiment station attached to the l€g@ conducted
research 4.2 An Overview of Economic Research imicjure We
shall briefly review the nature of economic reshamn Nigerian
agriculture during the last thirty-five years. Gelly, two factors play a
central role in determining the nature and quabfyresearch in a
country. First social and economic research is egiichainly by the
dominant ideology and follows a paradigm which ticisology allows
to be articulated. Secondly, it is affected by thenan and technical
infrastructure which a society develops overtinmetHis review, it will
become clear that a particular ideology has dorathahe research
process in Nigeria and in this process the couh@g not become
evidently self-reliant even in identifying its r@seh need for sustained
agricultural growth The issue of growth with dibtrtion did not by and
large catch the fancy of most researchers on NigeAgriculture.
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Although there was a debate on the issue in Westgyaria during the
era of Green Revolution, most of the research &ffarere still being
expanded on the technocratic aspect of the pramfeadoption of new
seeds of wheat and rice particularly in Northergd¥ia. There were two
important aspects of research on the Green Rewaluti

a) They focused on the impact of new technology oricatjural
production and incomes without taking into accodiffterences
in participation by various farm groups. The onlyustural
dimension they incorporated was farm size.

b) Secondly these studies contained quantitative aisaty resource
allocation and productivity at the farm level innt@st with
earlier studies which were highly aggregate andd usenpler
techniques.

3.1.10 Emphasis on Small Scale Farmers

The discussion on the above sections clearly sigdbat agriculture
needs radical reorientation. This suggestion fem®i that all traditional
research should be abandoned. However, since Bidges a highly
differentiated agrarian structure, the narrow aarydly technocratic
approach ignores the asymmetry of relations amoagows farm
groups.

The technocratic approach is promised on a histbraialectical
process. It must be stressed that the differentiaigrarian structure
manifest in the asymmetrical relations among thssgs on land is itself
a barrier to the rapid expansion of agriculture amdl development
efforts through either country wide or specificaprojects to persuade
farmers to adopt modern inputs and grow new crepd to exclude a
large number of peasants in Nigeria.In many devatg projects
established assumedly to involve a majority of frsnthe target groups
are not major beneficiaries.

On the contrary, they become the victims of the seguent
development. Their numbers grow as marginalised lIsmaners
displaced tenant or share-croppers and wage workess crucial areas
of research have been ignored by researchers alndy poakers in
Nigeria.

The first relates to the analysis of the compldgrimelations among the
various and contending farm groups and their immactagricultural

production and income distribution. Here we shalkb include in this

area a systematic study of wage labourers in dgrreuwith these

guestions

° Who are these workers?
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o By what process are they being created as a rehatimew
growing class?

° How are their wages determined?

° How do they compare with landless tenants and makgi
owners?

Our knowledge of rural labour, its working condigand wages and
the working of rural labour markets in Nigeria igifplly meagre.
The second area covers the measurement and intgiqme of
participation by these groups in production reladetivities in both the
private and public sectors for full illustration arfe four district groups
can be identified.
0] Capitalist farmers using machines and hired labour.
(i)  Small land owners who may be owner operators artpaants
producing mainly for subsistence.
(i)  Share croppers working on other land in small persad
sharing
output in kind or cash
(iv)  Wage labours who are hired on temporary or perntaresis and
receives their wage in kind or cash.

It is also necessary to clearly identify the rel@vproduction relations

among these groups and activities (be they in theate or in public

sector) in which differentiated participation ieatly observed. Some

obvious activities are:

o Purchase of physical inputs (seeds, fertiliser@asticides).

Purchase or access to irrigation water (Canal aineltell).

Purchase of or access to farm machinery.

Access to farm credits its terms and collateraliregnent.

Access to agricultural extension Services includingtacts with

Extension Agents and acquisition of physical inghtsugh them

o Access to markets for crop output, including measafrsurplus
transportation, dealers and terms of disposal igfigs..

o Existence of and access to cooperative organisation

. Employment of wage labour including wages and terms

Research in these areas has a direct bearing oiciegolabout
participation by the target groups in agricultudalelopment.

3.2 New Structure Of  Agricultural Research In
Nigeria 2009 And Beyond

In 1992, the need to realign Agricultural Reseatohthe Federal

Ministry of Agriculture was accepted by the Govesmnh and
Agricultural Sciences Department along with fifte@d) Agricultural
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Research Institutes that were formally returnedeofully integrated
into their sector. Presently, Nigeria has the Ilsrgend most elaborate
National Agricultural System (NARS) in Sub-Sahassnica (SSA). It
consists of: -

18 National Agricultural Research Institutes

3 Federal Colleges of Agriculture

47 Faculties of Agriculture

8 Faculties of Veterinary Medicine

4 International Agricultural Research Centreseng in Nigeria
Several OPS, NGOs, CBOs, FBOs etc.

3.2.1 New National Agricultural Research Service ni Nigeria
(NARS)

Inputs of MDG national goals, Agric Policy, ResdaRolicy, Farmers,

Industry Need/Demands, and National Funds.

Fig.1The New NARS
vy ooy ooy ooy oy oy

Agric
Research

ARCN
Coordination
Supervision
Regulation

Agric
Training

vy v v v v vy

Agric
Extension

A

Outcome > Food Security, export incomes, poverty
alleviation, industry growth, natural resource congrvation.

Source: Anka (2014)

The Agricultural Research Council of Nigeria (ARCNas established
by Decree 44 of 1999 now an Act of the National eksbly.
The Decree was published as Extraordinary Goverhidetice No. 78
of 26th May 1999, Vol. 86.
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The ARCN has the mandate for coordination supemisind regulation
of agricultural research training and extension time National
Agricultural Research Institutes (NARIs) and Fetle@Golleges of
Agriculture.

ARCN - Is a Corporate body with perpetual successistablished as
Grade (A) Parastatal of the Federal Ministry of idgitural and Rural
Development. It has a governing board answerablidgna@oMinister of
Agriculture and Rural Development. It has a Chammaembers from
public and private sectors covering key stakeholdeoups. The
Executive Secretary is the CEO with four Directesat

Vision

— The vision of ARCN is to reduce poverty and @age food security
by contributing to the establishment of sustainadgeicultural growth
and development in Nigeria.

Mission

— The mission of ARCN is to achieve significant noyement in
agricultural productivity, marketing competitivesedy generating
appropriate  technologies and policy options, prongot
innovation, establishing a knowledge managementaagp and
strengthening the agricultural research system.

Ministry of Agriculture & Rural Development

ARCN Governing Board
_ Donor and Board
P. R. and Protocol  — Secretariat
Library and Documcmaﬂmi
|
Executive Secretary Internal Audit
Institutional Development
Legal and Anti-
ICT _ Corruption
Director Director Director Director
Livestock Plant Extension Admin & Fin
& Fisheries Resources Services
Livestock | || Fisheries Arable Tree Horticultural| | Colleges [ | Extension ‘ Admin Finance
Crops of Agric | | on Linkages| and Accls.
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Fig.2 ARCN Organogram

Animal Genetic resources and Plant Genetic Resswan® respectively
under Director, Livestock & Fisheries and Direct@lant Resources

Source: Anka (2014)
3.2.2 Current Status of Agricultural Research in Ngeria

The fundamental condition for the overall growth sacio-economic

development of the developing countries lies inyaadnic agricultural

sector which is possible through steady increase¢hen agricultural

productivity. Unfortunately, over the years in Nige the performance
of this sector has been on decline. Despite thenemas and diverse
natural

and agricultural resources as well as an elaboesearch system, the
sector has significantly underperformed its potdsti Nigeria has
continued to import large quantities of rice, whesatgar, etc. yield of
many crops has remained low as well as productigitylivestock.

The research system was characterised by:

o Lack of linkages, interactions, learning mechanian®ng the
actors.

o Non-inclusion of farmers’ innovations in knowledgyestem.

o Weak participation of NGOs in research and extensio

o Inadequate, inconsistent and unreliable funding mfro

government.

o Lack of stable coordinating agency and effectivema@ism for
collaboration.

o Inability of National Agricultural Research Instiéu to
effectively focus limited resources on priorityuss.

o Poor state of infrastructure and research faglitie

o Poor staffing situation and absence of functionanpower

development programme.

3.2.3 New Research Priorities and Expectation fromResearch
Institutions

Apart from the traditional goals of agricultural search with
liberalisation and globalization Research and Dewalent system are
confronting new priorities especially:

o Competitiveness of agriculture in local and int¢ioreal market,
through technologies that reduce drudgery

o Production costs improve product quality and foafibty

o Promotion of higher value added products.
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o Conservation of natural resources and the envirohrtteough
sustainable land and water management

o Reduced agricultural pollution and provision of eommental
services through carbon farming

o Conservation of biodiversity.

o Knowledge — intensive agriculture to use existinguits more

efficiently and sustainably Poverty reduction bycudsing on
commodities, region and technologies to maximiseebts to
poor producers and consumers.

o Devising new means of extending technologies geeerao
farmers.

3.2.4 Expectations from Research Institutions

To be effective and sustainable Research Instiistare being asked to
be more responsive and accountable to clients. ciiabenge now is to
effectively involve clients of the research systémn generate more
responsive, demand-driven impact-oriented reseagehda.

3.2.5 New Funding Mechanism

Many of the problems facing agricultural ResearctNigeria relate to
funding. The Federal Government for years has Ilieersole source of
funds of National Agricultural Research Instituso(NARI). Funding

has not been timely and adequately. In recognibérthe role of

research, the Federal Government has increasedeéntryears the level
of funding to NARIs by over 500%. The sum of siXlibn naira has

been approved by the government for competitivécaljural research
grant scheme. Despite all these, there is the teegadt in place other
alternative and sustainable funding mechanisms dikgowment funds
for agricultural research.

3.2.6 Recommended Areas ldentified for Focused Rech

1) Land and Water Resources

- Use of geographical information system (GIS) aramote
sensing for assessment and mapping of soil fgrtsil ailments
and general soil survey

- Soil conservation for rainfed agriculture. - @oh of land
degradation, desertification, salinity waterloggiagd nutrient
depletion.

2) Field Crops

- Development of hybrids.

- Use of GIS and remote sensing for forecastingpiomass and
crop yield.
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Post harvest handling of cereals

Horticultural Crops

Organic farming for exportable commodities

Development of dwarf rootstocks for high-denglgnting.
Breeding for high-yielding varieties HYV of fitigiand vegetables
especially hybrid.

Post-harvest management of fruits, vegetables flowers to
meet standards and WTO requirements.

Plant Protection

Epidemiological studies of plant viral and otligseases. Use of
GIS and remote sensing in disease forecasting andys.
Establishment of National Pests Risks Analysesusrk.
Establishment of Network of Grain Quality
Laboratories/accredited. Post-Harvest Technologres$ Quality
Assurance

Research on methods to extend life desired tyualiexportable
horticultural crops to meet standards (grading pgoig
material).

Research on reducing post-harvest losses ofrnfiglol crops,
fruits, and vegetables (storage and transportégcimiques).

Global Climate Change

Effect of global climate change on crop yields.

Effect of global climate change on forests amugelands.
Development of agricultural meteorology labors® network
for data base forecasting, modelling and simulatibthe effects
of changing climate.

Livestock and Fisheries

Genetic improvement of ruminant and non-rumigant

Embryo transfer technology

Production of livestock for export products

Fertility improvement in cows and buffaloes.

Research to improve production efficiency ohffarming/inland
fisheries.

Agricultural Social sciences

Export-oriented marketing research and developme

Farming system research on economies of aleroedpping
systems.

Strategies to bridge the existing yield gaps\farious crops in
the country.
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Tablel: List of Agricultural Research Institutes in Nigeria

(4]

h

—h

nt

S/N | Name Of Location Year Mandate
Institute Est
1 Institute for P.M.B 1044 | 1924 Genetic improvement and
Agricultural Ahmadu Bello development of production
Research (IAR) | University. and utilization technologies
. Samaru Zaria for sorghum, maize,
cowpea, groundnut, Cottor
sunflower, and the
improvement of the
productivity of the entire
crop-based farming system
in the North West Zone of
Nigeria
2 Institute of P.M.B 5029, | 1956 Soil and water manageme
Agricultural Ibadan, research, genetic
Research and | Nigeria. improvement of kenaf and
Training jute, and improvement of
(IAR&T) the productivity of the
entire farming system of th
South West Zon
3 National Cereal | P.M.B 8 1975 Genetic improvement and
Research Badeggi, Bida production of rice, soybean
Institute (NCRI) | Niger State. benniseed, sugarcane and
improvement of
productivity of entire
farming system of the
Central Zone
4 National Root | P.M.B 7006, | 1976 Genetic improvement of
Crop Research | Umudike, cassava, yam, cocoyam,
Institute Umuahia, Irish potato, sweet potato,
(NRCRI) Abia State. and ginger and overall
research in improvement o
farming system of the Sou
East Zon¢
5 National P.M.B 5432 | 1975 Research into genetic
Horticultural Idi-Ishin, improvement, production,
Research Ibadan, Oyo processing and utilization ¢
Institute State. fruits and vegetables, as
(NIHORT) well as ornamental plants.
6 Nigerian Stored| P.M.B 1489 | 1977 Research into improvemel
Product km 3, Asa of major food and industrial
Research Dam Road, crops and studies on store
Institute llorin Kwara product pest and diseases
(NSPRI) State. pesticides formulation and
residue analysi
7 Rubber P.M.B 1049, | 1961 Research into genetic
Research lyanomo improvement, production
Institute of Benin City, and processing of rubber
Nigeria (RRIN) | Edo State and other lather producing
. plants
8 Cocoa Researc | P.M.B 5244 196¢ Genetic improvemen
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Institute of Idi-Ayunre, production and local
Nigeria (CRIN) | Ibadan, Oyo utilization research on

State. cocoa, cashew, kola, coffee
and tee

9 Nigerian P.M.B 1030 | 1939 Research into genetic
Institute for Oil | Benin City, improvement , production
Palm Research | Edo State. and processing of oil,
(NIFOR) coconut, date, raphia and

ornamental palm

10 National Animal| P.M.B 1096 | 1977 Research on food animal
Production Shika, Zaria, species and forages.
Research Kaduna State.

Institute(NAPRI
)

11 National P.M.B 01 1924 Research into all aspects of
Veterinary Vom, Plateau animal diseases, their
Research State, Nigeria. treatment and control, as
Institute (NVRI) well as development and

production of animal
vaccines and se

12 National P.M.B 6006 | 1968 Research into all freshwater
Institute for New Bussa, fisheries, and long term
Freshwater Niger State. effects of man-made lakes
Fisheries on ecology and
Research environment throughout the
(NIFFR) country.

13 Nigerian P.M.B 12729, | 1975 Research into the resources
Institute for Victoria and physical characteristics
Oceanography | Island, Lagos. of Nigerian territorial
and Marine waters and the high seas
Research beyond; genetic
(NIOMR). improvement, production

and processing of brackish
water and marine fisherit

14 National Root | KM 8, 1923 The Institute is structured
Crops Research| Umuahia — into divisions for efficient
Institute Ikot Ekpene and effective management
(NRCRI), Road, These include Root Crops

Umudike Research (RCR), Tuber
PMB 7006, Crops Research (TCR),
Umuabhia, Planning, Monitoring &
Abia State Evaluation (PME),
440001, Biotechnology and Product
Nigeria. Development, Farming

Systems Research &
Extension (FSRE),
Information and
documentation (I & D),
Administration, Finance
and Accounts, Engineering
Maintenance and Estate

Managemen
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15

Lake Chad
Research
Institute (LCRI)

P.M.B 1293,
Gamboru
Road
Maiduguri,
Borno State.

1960

Genetic improvement and
development of production
technologies for wheat,
millet, and barley; the
improvement of the
productivity of the entire
farming system in the Nort
Eastern Zon:

16

Forestry
Research
Institute of
Nigeria (FRIN)

P.M.B 5054
Jericho Hill
Ibadan, Oyo
State.

1954

The Institute is mandated
conduct research on the
following:

Conservation and
improvement of genetic

(0]

resources of forest trees and

eco-system for economic
development.
Improvement of
silvicultural practices
relating to forest trees of
economic importance.
Mechanization and

improvement of methods of

cultivating, harvesting and
processing of forest trees @
economic importance.
Improvement of the
utilization of forest products
and wood residues.

Study of the ecology of
pests and diseases of fore
trees and their control.
Development of
agroforestry systems for th
integration of forest trees o
economic importance into
farming systems in differen

ecological zones of Nigeria.

Wildlife management and
production.

The socio-economic
importance of forestry in
the Nigerian economy.
Forestry education and
training.

Forestry extension and
dissemination.
Sericulture.

Any other problem relating
to forestry flora and Faur

=h

5t

= D

17

National Centre
for Genetic
Resources and
Biotechnology
(NACGRAB)

Moor
Plantation,
Ibadan, Oyo
State, Nigeria.

1987

Established to conduct
research, gather data, and
disseminate technological
information on matters
relating to genetic resource
conservation, utilization ar
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biotechnology applications
The Centre, backed by
Decree 33 of 1987 regulates
the seed, livestock and
fisheries industries through
its Varietal Release
Committees

3.3  Agricultural research trials

Increasing agricultural productivity remains a cahtconcern of
developing countries. This is because it is a mi@ctor determining the
level of income of the farming sector, in meetihg food requirements
of continually expanding populations, in generatiogeign exchange to
finance domestic programmes, amongst others. Aguial research has
an important role to play in meeting these targk&nce many of the
new technologies, inputs, and techniques of preducthat increase
agricultural productivity are developed throughiagjtural research.

In agriculture, scientists actively seek to disaopeocedures that will
increase livestock and crop yields, improve farmlgoroductivity,
reduce loss due to disease and insects, develope mdicient
equipment, and increase overall food quality.

Agricultural trials may vary but they have the coomfeature that they
test whether changing something in a system aleesvariable of

interest, and by how much. An example might be kingcwhether

adding a fertilizer to a crop at a particular timereases grain yield or
the yield difference between varieties of a crap et

3.3.1 Types of Agricultural Research

a) On- Station-trials

This is the first level research usually condudbgdscientists at their
respective research stations. It is purely reseanstanaged with little
or no participation by farmers. For example, bregdseeds are first
tested by the breeders on their experimental relsdarm. This type of
research is normally carried at the university lewe the research
institute’s level

Features or characteristics of On- Station- trials

) Researcher managed

Sited at the university/institutes’ research farm

The area covered is small

Farmers are not usually involved

Fairly expensive

Out-put is small eg breeders’ seed
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1. On-Farm- Research

This level of research emerged from the fact thapg and their
environments are highly complex systems with a ioglé of variables
that change from location to location in differelegrees and on various
time scales. Due to this complexity, practices rojed for a research
station might not be so successful when transfeleghother location.
Though the new location may appear similar to thgearch station,
there may be an undefined key limitation or comtiamaof minor but
different limitations that constrain production.

In many cases, carrying out a small-scale triatualy at the new
location, will lead to an optimal local farming ptece more rapidly than
trying additional sub-treatments at the researatiost.

Features of On-Farm- Research

o Away from research institutes’ site

o Both researcher and farmer are involved

o Replicated treatments

. Small in size

o Location-specific

o Less expensive (use farm family labour)

o A control, which is what the farmer normally doethis control
must always be included to compare or check agaamst
treatment

o A design, that is, where treatments are positiandte field and

about each other

2. On-Farm- Adaptive Research (OFAR)

At this stage or point of research, we are alreatdihe farmers’ level
with their full involvement. Usually, informatiomdm adaptive research
programs is summarized into ‘recipes’ or protodolscrop production
that do little justice to the increasing complexafyfarmers' decisions or
the large amount of useful information generatednmture research
programs. A major challenge for exploiting the Heaseof adaptive
research is to find ways to synthesize and simplifformation
generated by research, into a form that can bectefédy used by
farmers.

On-farm Adaptive Research (OFAR) is one of the égtural
Development Programme (ADP) activities used to bgve
recommendations for representative groups of famerom OFAR,
then farm demonstration which is purely an extemsiotivity aimed at
convincing farmers to adopt the production reconuiaéinns that have
emerged from the OFAR.

Features of OFAR
o Full farmers’ participation
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A holistic approach

Gender-sensitive

Concerted multi-disciplinary investigation of farraesituations
Involves the control (farmers’ practice)

Few treatments involved

Simple designs and layout

Simple for the farmer to follow and comprehend
Multi-locational

Each farmer is a replicate though treated as a unit
Cheap-farmers’ labour is used

Critical input(s) supplied by government or its age eg seed,
fertilizer

Most of the times, the yield belongs to the paotating farmer
Agency research staff/farmer-managed

Inter-disciplinary

Interactive and iterative

Feedback to research centres.

3.3.2 Steps for the conduct of On-farm Adaptive Reearch (OFAR)

The five stages of On-farm Adaptive Research (OFARR)described as
follows:

Step | -Diagnosis

It implies studying farmers’ circumstances and pcas to understand
the farming system and system of interactions, tiffernpossible
productivity problems and begin to develop hypo#isesn solutions of
“What, How and Why".

Step Il —Planning

After identification of problems, planning is donavolving the
following steps:

o Prioritization of problems

Study 4 or 5 most important problems at one time

Develop problem-cause diagram

Identify intervention points

Decide the nature of intervention

Listing of possible solutions of the problem

Screening of possible solutions for system compid§ib

Step Il —=Experimentation
It includes the following aspects for experimentorgfarm adaptive
. Experimental sequence
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Design of on-farm experiments
Selection of site and farmers

Choice of farmers’ practice
Management of on-farm experiments.

Step IV —Assessment of results

There are 4 types of assessment i.e. agronomiistista, economic and
farmers’ assessment. No single assessment is cempligself and there
are no common denominators across different asgegsnThe farmers’
assessment is final because they are the ultinesteficiaries.

Step V —Recommendation

In case the farmers approve the solution of théblpro studied, the
technology can be recommended to the farmers hawimgilar
conditions. Therefore, each recommendation shouybecis/ the
conditions where it can be appropriately adoptethd tested solution is
not approved, the problem should be referred tadsearch system for
further investigation (feedback).

3.3.3 Constraints to the adoption of recommendatics of agric
research in Nigeria

We have noticed over the years that the fantastiouts of research are
often not reflected on the farmers’ farms. Therethss issue of
‘expectation’ not in tone with the ‘reality’ To e this gap, there is the
need to shift from technology transfer to decisioaking support. This
implies that we have to analyse farmers’ practiwesinderstand their
strategies and the technical, economic and soa@bifs that influence
their decision.

Below are the noticeable constraints in the adaptal research

recommendations.

o Top-down approach in problem identification. Farsnghould be
the ones to tell the researcher his problems, saimehich may
not be technical. Participatory Rapid Appraisalrapph comes
handy in this regard.

o Most recommendations are in multiples eg plant itens
recommendations most at times come with fertibguies too.
o Some recommendations are outside the dormain datheer eg

procurement of improved varieties from urban centnay not be
easily feasible for the farmer.

o Generalized recommendations are often made for rgela
geographical area like an agro-ecological zones Thay not
apply to some locations within the zone.

) Input dependent recommendations may not work fespurce
poor farmers.
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o Some recommendations are beyond the technicakyabilithe
farmer due to his limited educational background
o Some technological outputs are not marketablearidbations of

the research. For instance, some varieties of cnogg not be
acceptable in some places and so marketing suehar@soutput
becomes difficult, thus rejected. For faster adoptthere should
be ready market for the research output.

o Government policies. Inconsistent policies discgarathe
adoption of technological recommendations. Thiscagnmon
when government is promoting the production of casbps
where policy and politics of the crop may discoar&aymers.

o Corruption at all levels hinders adoption.

SELF-ASSESSMENT EXERCISE

Critically study the organogram of ARCN and attengtreduce or
shorten the layers of the structure to improve ba thannels of
communication. Which unit (s) should merge and Wwhguggested
sections or units should emerge to improve on orgéinnal efficiency?

4.0 CONCLUSION

Over the years the challenge in agricultural tetdmyo generation,
transfer and adoption is how to provide small s€almers with relevant
and adaptable information that can impact their iSi@e-making
process.

The increase in food production and food securityough the

improvement of productivity in both large and srsadlle sectors is no
longer the only issue that agricultural researcd artension should
look at. The competitiveness and quality of agtimal products, labour
employment and income generation, equity and geraegreness,
environmental concerns and management of natusalrees also need
to be taken into consideration. There is the needuild up new

partnerships, to address these issues in a pattcypand more efficient
manner to satisfy the expectations of rural farmers

5.0 SUMMARY

In agriculture, scientists actively seek to disaopeocedures that will
increase livestock and crop vyields, improve farrdlgoroductivity,
reduce loss due to disease and insects, develope mdicient
equipment, and increase overall food quality. OrrnFaAdaptive
Research was designed to provide answers to thealbgoals of
agriculture. Agricultural researches are in stagémting the scientists’
thinking or concept which he tries at the reseataion. The positive
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outcomes are evaluated at the farm level. The govent of Nigeria

had been at the far front in agricultural resedrocm pre-colonial to the
present resulting in the establishment of forenagstcultural research
institutes. Attempts have been made to involve &sin the conduct of
these researches but a lot has to be done totktamprocess at the
farmers’ level. In essence, there are many “impdotechnologies”,

although technically sound, but are not relevanth&® socio-economic
circumstances or even to the agri-climatic condgicof small-scale
holders.

6.0 TUTOR-MARKED ASSIGNMENT (TMA)

1. List the features of On-Station-Trials

2. Name ten agricultural research institutes in Negeri

3 From the abbreviations of the under-listed reseamstitutes in
Nigeria, give their full names and their respectivendates.

- NIFOR

- IAR

- NVRI

- NCRI

- RRIN

List the steps required for the conduct of OFAR

Why are research recommendations not easily aaledjuately
adopted by Nigeria Farmers?

ok
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