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I. INTRODUCTION
 

Agricultural research traditions at Samaru, Zaria, go
 

back to 1922, when the town served as a regional research
 

station and as the headquarters of the Department of
 

Agriculture of the Northern Provinces. Actual research
 

in Samaru started in 1924 with the appointment of technical
 

staff (the first being a botanist). In 1957 agricultural
 

research became the responsibility of the Research and
 

Specialist Division o. the Ministry of Agricultuie of the
 

Northern Region of Nigeria. The Institute for Agricultural
 

Research (IAR) was established in 1962 with the transfer
 

of this Division from the Ministry to Ahmadu Bello
 

University (ABU).
 

Since then the focus of research at IAR has been moving
 

gradually from multi-disciplinary undertakings to inter

disciplinary endeavours. In this respect, three distinct
 

but interrelated stages can be identified.
 

The first stage emphasized multi-disciplinary research.
 

Before the establishment of IAR, research was mainly
 

on the physical
concentrated on technical problems i.e. 


and biological aspects of farm problems within a multi

disciplinary framework with little coordination
or no 


between the technical scientists and with a conspicous
 

absence of the social science disciplines related to
 

agriculture. An almost similar situation continued after
 

the establishment of IAR in 1962 till 1965 when the Rural
 

Economy Research Unit (RERU) was established.
 

The second stage involved a gradual appreciation of
 

inter-disciplinary research. Originally, research at IAR
 

was mainly organised on a department basis which served
 

as a nucleus for both teaching (for the Faculty of Agriculture)
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and research (for IAR). Staffing and funding both from
 

the Faculty and IAR (which incidentally came from different
 

sources) were mecged at the departments level. Research
 

priorities were mainly determined by the departments
 

concerned while coordination and cooperation between the
 

physical, biological and social scientists was limited arid
 

was mainly confined within the boundaries of individual
 

disciplines. However, inter-disciplinary focus was not
 

completely absent, but was provided in the form of an
 

umbrella by the governing bodies of the Institate namely
 

the Board of Governors, and the Professional and Academic
 

Research programmes are drawn up by the sub-committees
Board. 


of the Professional and Academic Board which are mainly
 

organised on crop basis. These committeeb are inter

disciplinary in orientation and encouraged an inter

disciplinary approach to the solution of farm problems.
 

RERU (later the Agricultural Economics and Rural
 

Sociology Department) was represented in all the above
 

research committees, and this helped to provide a social
 

science perspective to the understanding of the technical
 

In addition
problems confronting each research committee. 


this unit particularly used an inter-disciplinary approach
 

in its research prograrme, drawing on the discipline of
 

rural sociology, geography and agricultural economics.
 

However, the technical scientists of the Institute did
 

not often actively involve themselves in the research
 

This ias a serious
programmes of the Department and RERU. 


gap which nseded to be closed with the passage of time.
 

The third stage involved a maaor effort to reorganize
 

In 1975 ABU was federalized. Correspondingly,
research at IAR. 
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a new statute for IAR (1976) stressine the need for farming
 

systems research following an inter-disciplinary approach
 

defined the present role of IAR as follows: "To conduct
 

research into the development of farming systems which
 

involve crops of savannah ecological zones and result in
 

in the maintenance or in improvement of the soil resources,
 

and especially in the production and products of sorghum,
 

millet, maize, wheat and barley; cowpeas and soybeans (in
 

coordination with other Institutes); groundnut and sesame
 

and other oilseeds of economic importance; cotton and
 

other vegetable fibre of economic importance; tree and
 

horticultural crons and shall in particular conduct
 

resea-ch into....the technical social and economic
 

integration of cultivation of the crops into farming
 

systems in different ecological zones and their impact
 

on the economy." Thus the new statute provided the
 

necessary framework to reorganize and revitalized research
 

along inter-disciplinary lines by removing the institute
 

from a rigid departmental stiructure to more dynamic crop
 

based programmes. The necessary inter-disciplinary
 

communication between programmes was achieved through
 

Research Review Committees (RRC's) icentified for each
 

programme. Each programme is headed by a Leader arid the
 

RRC which he presides over is comprised of at least a
 

breeder, an agronomist, a soil scientist, a crop
 

protectionist, an agricultural engineer, ani agricultural
 

economist/rural sociologist and an extension specialist.
 

Attendance of RRC meetings is open to all IAR research staff.
 

The RRC prepares research projects for the approval of
 

the Professional and Academic Board and draws up research
 

plans which reflect the priorities prescribed by the Governors.
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The Farming Systems Research Programme (FSRP) is at
 

the centre of this major reorganization at IAR as all the
 

research activities of the other programmes have a direct
 

bearing on its activities. ,
 

II. 	 OBJECTIVES AND P')OCEDURES OF THE FARMING
 
SYSTEMS RESEARCH PROGRAMME
 

The overall objective of the FSRP of the institute
 

is to provide a good understanding of the farmer, his farm,
 

and the total environment in which he operates, as a system
 

of interdependent parts with a view to evolv2ng improved
 

agricultural technologies which are relevant to his felt
 

needs and problems.
 

This broad objective is being achieved through a
 

number of sub-programmes operating within the following
 

set of procedures:
 

* Identify 	the constraints operating to limit
 

output of a parcicular farming system in the area
 

of responsibility of the Institute.
 

* Evaluate, on the basis of existing information,
 

possible technolog~co wh2ch nmght overcome the
 

most important constraint(s) o< farmers in the
 

area.
 

* Test, usually on farmeis' fields, the technologies
 

which appear to be appropriate and thei either;
 

- reject the technologls and try something
 

else, or
 

- modify them and try again, or
 

- accept them and propose the necessary institutional
 

and social action to facilitate their adoption
 



(extension, input delivery, extension, marketing,
 

social organization, etc).
 

* Hook 	up the successful technologies into an 

on-going Agricultural Development Project or
 

Programme to achieve mass production.
 

* Monitor the adoption process and either; 

continue to modify the technology as necessary,
 

or
 

- be prepared to try something else if despite 

the existing on-farm research results, the 

technology is not widely adopted or, 

- identify and propose solutions for the next 

most important constraint if the technology 

if being adopted. 

III. 	 SUB-PROGRAMMES
 

To facilitate the achievement of the general objective
 

of the programme, its activitles are being carried out
 

under a number of sub-programmes, each with a coordinator.
 

The present structure of the programme and its sub-programmes
 

are as follows:
 

H: FAFMING SYSTEMS RESEARCH PROGRAMME 

H.I. 	 Diagnostic Studies Sub-programme
 

Projects H.I/1-3
 

(1) Exploratory Surveys
 

(2) Other Surveys
 

(3) Data Systems
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H.II. 	 On-Station Studies Sub-programme
 

Projects H.II/1-4
 

(1) Mixed Cropping Systems
 

(2) Sole Cropping Systems
 

(3) Irrigated Cropping Systems
 

(4) Other Systems
 

H.III. 	 On-Farm Studies Sub-programme
 

ProectsI ,III/- 4
 

(2) Improved Mixed Cropping Systems
 

(2) Improved Sole Cropping Systems
 

(3) Improved irrigated Cropping Systems
 

(4) Mechanization Systems
 

H.IV. 	 Village-level Studies Sub-programme
 

Proects HIV/1-5
 

(1) Marketing
 

(2) Finance
 

(3) Input Delivery
 

(4) Extension
 

(5) Social Organization
 

IV. DIAGNOSTIC SURVEYS SUB-PROGRAMME
 

The activities of this sub-programme are aimed at
 

providing an understanding of relevant farmrin- systems and
 

agricultural problem areas with a view to identifying the
 

key constraints that must be removed if agricultural
 

production in the area is to be significantly increased and
 

the welfare of the farmers meaningfully improved.
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The 	exploratory surveys have the following specific objectives 

(1) 	 Identify the important cropping systems in different
 

ecological zones in northern Nigeria.
 

(2) 	 Describe these systqms with respect to: 

(a) 	Crop composition and intensity.
 

(b) 	Cultural and agronomic rationality.
 

(c) 	Economic and social logic.
 

(3) 	Utilize the knowledge so obtained in shaping
 

cropping systems work at IAR. 

The r-,Ievant areas of emphasis include but are not necessarily
 

limited to the following:
 

(1) 	Soil and rotational aspects: type of soil, length of cropping 

and 	fellow.
 

(2) 	The cropping patterns: arrangement of crops in time
 

and space.
 

(3) 	Cultivation practices: poer source, tools used,
 

timing and phasing of farming operations.
 

(4) 	Fertility maintenance: manurial, fertilizer, and other
 

practices used to maintain fertility. 

(5) 	 Labour u-e: zource aru pro/. ]i, family or hired?, 

labour requirements in relation to the season,
 

priorities for labour allocation.
 

(6) 	(ther inputs: source and use.
 

(7) 	Harvesting pacticer: when, how, and why?
 

(8) 	Pests and diseases: types, occurence, effects and control
 

measures applied
 

Although major emphasis should be placed on the above aspects in the
 

surveys, serious consideration should also be given to other relevant
 

items in the farming systems whenever possible. Items of impr-rtance in 

this regar- include: 
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(1) Storage and utilization of crops and crop residues:
 

subsistence requirements, marketable surplus, marketed 

surplus, utilization of residues, insect pest and disease
 

problems in storage.
 

(2) Product and input prices.
 

(3) Institutional factors: agricultural,development
 

projects, exte.sion programmes, credit tacilities, 

input delivery systems, government policies, etc. 

(4) Food consumption and preferences. 

(5) Populaticn: settlement pattern, population densities.
 

(6) Local industry and non-farm occupations. 

Classification of Cropping System
 
in Northern Nigerial
 

There is a definite need for a framework into which the v wious 

exploratory surveys to be carried out should be fitted. However, any
 

framework arrived at must of necessity be tentative, and subject to 

retinements and modification as more knowledge is gained from completed 

surveys.
 

Among the available descriptiors of Niger.Lan farming systenl, the 

village studies of Norman end his collaborators in the areds of Zara,
 

Sokoto and Bauchi are by far the most detailed sources available. 

IDevortheless, the rigorously quantitative approach of th.ese stud cs do-s 

not always facilitate the extraction of what is needed for the prerent 

purpose : i.e. a more descriptive indication of what crops are grovn 

and how they relate to each other in space and time. Although sore. 

of this information is already available, it is not alwayb uaey to extract.
 

Besides, most of the available information defies formal classiic Lion.
 

Too addition some areas are not covdred by known published m ter]l.
 

These include Niger, Kwara and Gongola States.
 

1. 	This section draws freely from a report on the first 2xplor, Lo-y 
survey carried out in the Gumal area of Nano State. In 1982 by 
researchers in the FSRP. 
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In a document with restricted circulation, Gosden1 ha'; described 

the farming systems of Central Nigeria, an area covering mot of Kaduna, 

Plateau and Benue States and parts of Kano and Bauchi. Miile the detailed
 

village information could conceivably be sensitive, thure seems to be 

nothing to prevent their discussion mnd use. His categories of fariing 

systems are based on the principal food crops grown and include the 

following (the dominant crop is always listed first, othzr crops are 

secondary):
 

1. 	Millet-sorghum system: found north of a line joining lbsau and 

Dambatta. Gero millet is the dominant crop, cdLtle pioduction is 

important and animal draft widespread. Cash crops arL groundnut 

and cowpea. 

2b 	 Sorghum-millet-cowpea system; found in the souLhurn parts of Kano
 

and 	Bauchi States, cattle production is important, ziimal draft is 

locally important, cash crops are cotton and groundnut.
 

3. 	 Sorghum-millet-maize-sysi-em: especially in Kaduna SLLLe, south of 

Dutsin Ma and north of Kaduna town. Cattle producLit n is less 

important than in 2, animal draft is locally importciL, c.ish crops 

are cotton and groundnut, yam is grown. 

4. 	 Sorghuin-maize-yam system: found south from Kaduna Iimrugh the 

Jema'a area and c~ntinueiny eastwards through Snendcli cnd Yelwa. 

Cattle not very important, surplus food crops are solo for cash, 

gero millet is rexe. 

5. 	Sorghum-yam system: south west of Kaduna 3t~Le. Fuw lice:,tock, 

surplus food crops sold for cash. 

6. 	 Acha-millet system: confined mainly to the Jo Plateau. 'Tne millet 

is mainly 'dauro', cdttle are important and groundnuL 2s the important 

cash crop.
 

7. 	 Ydm-sorghum system: southern Plateau and ea-tern riue _t tes. Cash 

crops include groundnut and surplus food c:ops. Mllet is rare. 

8. 	 Yam-cassava system: mainly in the western part of Oenu. Jt-ate. 

1. 	 For more details see Gosden, P.M. (1978). Land rt..cc: of central 
Nigeria. Present farming systems: Vol. I Introduct:on and description 
of the farming systems. Land rasources paper 17, Lei, 1kesuurces 
Development Centre, Surbiton, Surrey, U.K. 
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From the point of view of crop improvement, this classific, 'ion 

has 	much to recommend it and 	 the present plan is to draw heavily on it. 

I. number of criticisms can however be made: 

1. 	 The land use interity is perhaps even more basic than Lhe naLure 
of the food crops and is internationally the basis of Mo.'t 
classifications of treoical farming systems. Despite Ll,e raLhur 
limited range of land use intensity in Northern Nigeria today, the 
distinction between the predominant-ly permanently cultivated cropping 
systems of the north and the bush or grass fallow systemz of the
 

middle belt is fundamental. 

2. 	 The distinction between cash and food crops, though useful in Lhe 
colonial era, would seem to be of decreasing and already m-Lnu 1i.X1 
relevance. Cowpea is a cash crop in the Sudan savanna but prc-'
dominantly a food crop elsewhere. Groundnut today is ofLen more 
than a cash crop and maize, sorghum and yam are incrcasngly 
perceived by medium scale farmers as cash crops. Only for co.tLon 

is the postition not equi.'ocal. 

3. 	 The classification has no vertical structure; it impli s heh 
differences between any two systems are about equal. In Zact, this 
is not really so: for instance the differences between 2 and 3 and 
between 7 and 8 are minor compared with the difference.. b!t-un say 
2 and 8. Likewise some distinction is needed between zonal CI,,7o 
to be found in bands running east-west across the study area and the 
intra-zonal systems such as no. 6 which are confined to loccliLies 
with specific features ana determined more by geoinorphologi cl or 

ethnic influences than by climate. 

A Proposed Cla.-sification: zonal systems.
 

Zonal is defined here as the cropping systems which are larjely
 

determind by climate and therefore exist over large aread,, uu '1, 
oriented parallel to the rainfall or ecological zones, though rcL 

necessarily coinciding with their accepted boundaries. 
Thu 	iritr-Lzon.l
 

systems are moze location-specific. 

Among the zonal systems (Table 1), a distinction is made bet ,.,en 

fallow systems and permanent cropping. The former is definn-d as rysuems
 

where farmers either perceive a fallow period as being e-sertial to Lhe 
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it or whL rc LI> r.', 	 c,,y, Leiis as they have tr,.ditionlly practised 

land when this is fr ely aVUL1 . 21' p riodically to crop fallow 

systems are those where f:irmrn--s eith ,r clir,,, ,Ler
p,=inanent cropping 

land eery year. it L.. imporL.tL to L11A
forcel to crop most 	oi the 

based on farncr practice Lnd not .n ,'h pr ,po, L:-o
this distinction is 

of land which is cultivated. For example, the pruiporLion oi 2]:r'd 	 cI:.ijvatad 

part of Benue St it(. 	 niit J), ni ALL 
-,i dens.Ay-populated, yam-farming 

flowert, U, .opped
ha same a' mlllet-ftri.ng in Northern Kano $tate. 


O I' .Jood

1-.n; in .enue wbuld 	be land consciously fallowed in or r 

otae 
dii crop when returned to cultivation. The uncurpped 1 a, Ln .	 . ' 


t 

grazing areas, cr(c.ped only oecai.(.na.lI .1), 

wjuld b- recognised 

hdve little prefcrea,Z Zoi cillivating
farmers in this environmenti.nce the 

fallo, land is compared v,ith cropped land. Despitc the coL i,.L, e 1.-1 

, uality ok the proportion of land cultivated, the Bunu. Ltu ,'roulG 

Kano oite S px.flhl, 1) ,11 LI'J. 
a fallow !.ysteii ,nd 	 th-Icia~sifi d as 

'2. 5 lL 1.. A pr.osed 	clas-ilficdt)ri of the zonal cropping'cL'). 

of northern Jiliwi 9 a . 

11 ti,,i ii'iOW2.I. W use 	 . 
sy'- t eins 	 crUpI['lgrf.=1terX1 

--
.. ....° ... . . . -- . 

14out important 

). Lam 1.1 	Fallow systems not import-ri,
 

with yam.
 

1.2 Fal1c: syLtem'
, 2.2 Per,tiar nu -co -,,ij

:1. ,orglum 


,ith r.l,,.,
with sorqhum 

J. 	 Gf;ro (early) not impoLtant £.3 1crmri n' . -1.. ),I"
 

w I1 ii. L*L
-illet 

purpose of Lhis claxsificatin, Lhc mo,.t j, )oJ t ,,
For the 

i,, not viewed as necessarily the one olcupying the -rcdt. IOo-'"
 

by crip have not. juu-: -'i -e.11,

The problcins of defining land area 

It I ' ,, Ltercropped to mixtures.Solvud for land predominantly 

http:oecai.(.na.lI
http:mlllet-ftri.ng
http:imporL.tL
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to rely on the perception of the typical farmer who knows EUL wh,..h crop 

he feels the greitest obligation to supply eoo,,qh for hs family, U', 

one to which he will give preference when his labour supply i: i.nod. quate 

or when a disasterous cropping season appcarb to be developing. 

The fallow systems with yam (1.1 in Tablc. 1, Gosoen's caejori'" 7,3) 

ate obligate fallow systems in the sense that if populations grew he such 

ca',navaaun extent that fallowing was no longer possible, then probabli 


would replace yam as has happened in the highly populated arevs oC south 

eastern Nigeria. It is dn open question whether fertilizer or odvr 

i,dern methods could prevent this involution but cassava-doiinaLtd systems 

in the northern States are rare at present. When they occut, they :nC.i 

tD be based on a localised spcialisation in "gari" production for c,.sh 

alwd could therefore be rcgarded as intra-zonal s-'tL1S. 

Fallow systems with sorghum (1.2 and Gosden's catgorieo 5 itv D, rt 

of 4) are mostly found in the southern Guinea savanna wh,-re I nO pressure 

is low. ThL second most important crop is often yam so tvi the ,-ngurs 

a: involution still exist, 	 though they are less impanent than Lor f.,lowi 

sy 	 tems with yam. 

with sorghum (2.2) occupy most of tli' ,i,:ih-rnThe permanent systems 

and some of the Sudan savanna. %ll of categories 2 ;. d 3Guinea savanna 

4nd probably much of category 4 of Gosden's classification is ,ncl,,lod. 

.This is a large category rnd quite diverse in some respects nut (;o- en' 

most imporL. L cr-,.p(s)-ttyrapt to sub-divide it on the basis of the second 

would seem to create as many problems as it solvcs and in paLticular
 

confuses the basic similarity of the cropping p,tter, s alonj the '.,e 

lina of latitude east and 	west of the Jos Plateau. It ioulc L. w-fnre 

be prefereable to leave permanent systems with sorghum a,, a ran(i1., 

cropping system and to define the cropping patterns to bL found ki -Jui 

the basic system, noting the geographic differences which certain1l e':iot 

in their frequency of occurrence. 
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l ystems with millet (2.2, Gosden's 1) uie ifoincr in the 

ncrthern part of the -udan satarna and in the Sah L znr. In cifrt has 

already been made to define the southcni bounddr of thtL c 'p ng system 

in the pioneer exploratory survey carried out in thte FJIP L,)1902. From 

east to west, the boundary is found just bouth of 3,tmv, oazinq 'Ist-.north

westwards to Damaturu, follows dpproximately the Mrdu,uri.. n ,oroad to 

Kari, west-north-west again to pass about 20km norti .f '&ao and reaching 

its most no-therly point somewhere near Mani in Kaduna Jt v. 'ILLnZgin 

west-southwest it passess north of Gucau and crossed the.wetucrn border 

at anout the same point as the Niger river. Whatever m~ty h ve h,en the 

situation before the Sdhelian drought, there is no doubt that Allet is 

now dominant in these areas and that the boundary of th- illet zone is 

well on the Nigerian side of the border with the Niger Rcp icl throughout 

it length.
 

.ntrazonal Cropping Systems 

Intrazonal crooeing systems are distinctive crop; in, s- c',,which 

exist within the broad zonal systems, usually associat-_d ,it juae 

g!o.norphologJ-al feiture, stronq ethnic prEfcrenc- rr i "jdod'_±'' agricultural 

development. The following Intrazonal Systems art ,,'-d IAL %,e list is 

not necessarily complete:
 

1. 	 The Acha-dauro mtllet system of the Jos plateau (Gur.,denI'- t:gory 6, 

which are determined by low temperaturus f, u ,.utig probably icha 

(Digitaria exilis) over millet and sorghum and pattl :y Uth !thn.ic 

preference for this cereal. Maize may be LAking overuas Ih2 dominant 

food crop in many parts of this zone.
 

2. 	Traditional swamp rice cropping systems or' the ri irr vall&', especially 

along the Sokoto, Rima rnd Jamaare rivLrs and alon ie CJLA,. between 

Jebba and Lokoja. Often these may be integratd Lnuo upl iedcropping 

syatems but would be considered a separate system whcrover :-ce is the 

most important crop. 
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3. 	 "Masakwa" borghum production systems on land wnich it,flooded in the 

wet season, especially on vertisols (black soils) around Lac: Chad. 

The sorghum is transplantted as the floods recede 3i,d uses re.,-dual 

moisture to grow during the dry suason. Again the systecm may be 

integrated with upland cultivation and would b," cunsiderrcd a separate 

system where Masakwa sorghum was the sominant crop. 

4. 	 Fadama (valley bottom) farming systems throughout Lhe northern States, 

growing sugar cane and dry season vegetables or tridi'-.Lnni iiicat. 

Many villages have access to small fadamas whic are faxrm-d ;long with
 

the upland but on the more extensive fadamas, whole vill.ges may be
 

found whose primary agricultural activity is centred in the fadama.
 

It is these which constitute a distinct cropping system.
 

5. 	Modern irrigation developments made possible by build±ng large dams
 

and extensive water distribution works. Usually thu tradition.il crops
 

are grown in the wet season and double-cropped with a dry season crop
 

su 	such as wheat.
 

These may be govwrrnent6. 	Large scale, mechanised farming systems. 

sponsored or privately owned developments. They Lni to have large 

sown to siJe r.rops. de'edingfields which are tractor-cultivated dnd 

and 	harvesting may only be part.Lally mechan!seao
 

Other Diagnostic Surveys 

From time to time there would be demand for fairly r,.,sLrictod types
 

of 	surveys to identify and provide answers to specific constralLs and 

problem areas. For example a particular 	weed problzm (r insecL iroblem 

could arise on which very little documented knowledge ei.L.,. I t would 

survey on tic problemtherefore be most expeditious to embark 	 on a quick 

to produce the required knowledge on whic subsequent r-.senrcni work would 

be based. While the general procedures 	 to be followed on 4't.c, Ly, es of 

usod on the more oLtho'o): xploratorysurveys would be quite similar to those 


surveys discussed earlier, the precise procedures to be Eoilowd will 
vary 

on 	 the particular problem area under considor.t-L i.depending 


based research strateg'y thot cuts across
Another area is which a broad 

the whole programme is needed is in the 	developm-nt of appropriate methods
 

of data collection, processing, and analysis. BecausL farwing 3vctei 

http:tradition.il
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research is a relatively new type of research strategy, thtre is nr.ed 

to evolve relevant and effective procedures of data collection, procc¢."ing
 

support of the overall objective of the progr.,mme.dnd analsis in 

Appropriate procedures on data collection, processing and analysis need
 

To '-his and, a project area conzentratingto be developed and standardized. 


on evolving appropriate date conputing jjstems has also been built into
 

the diagnostic sub-programme.
 

Diagnostic Surveys Sub-Programme! 

Sumary of On-Going Projects (1984,'85) 

Below is a summary of on-going projects in the diagnostic Lurveys 

expected thrit anysub-programe for the 1984/85 growing season. It is 

new projects to be added to list below would fit as neatly as po-sible
 

into the proposed frame-work and philosophy of the sub-progrcunme outlined 

above. 

H.I. Diagnostic Surveys Sub-Proormme. 

Nnu No. Old No. 

H.I.1 - PROJLCT: L-=plorator,, Surveys 

H.I.1.1 H.V.1 SUB-PROJFOT: Identft .aLion and Description of 

'mpo.-*-ant Crcrping 3ystMs in Diffcrent 

EcoloqicaJ Zonc of Northern Nigcria: 
11 " Area 

OBJECTIVES: To identify the important cropxng
 
systems in different: ecological zones, to 

describe the systems with respoct to crop 

composition enid to the rationality of the 
pract.Lcos employed and to uti lize this knlwoledge 

in shapping crcpplrg sytemq research Z'L the 
Instltute. 

STAdTING DPTE: 1982. 

RESEARCHERS: Fisher, Abalu, Voh, Ogungbile, 
Ajayi, Elemo, Bello.
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H.I,2 PROJLCT: Other Surveys 

(No On-going Projects) 

HI,3 PROJECT: Data Systems 

HoI,3.1 He.I.2.2 SUB--PROJLCT: The Collection and Retrieval of 
Data for Evolving Farm Plans 

OBJECTIVES: (a) To initiate a continuous and conbistLnt 
monitoring of a seleted group ol farmers. 

(b) To collect specific information on the 
whole farm as one system - i.e. ddtta 
relating to soils, plants, the farmerr, 
machineries, fertilizer, socia-economi 
variable etc. 

(c) To evolve an effective Farm Records 
System. 

STARTING DATE: 1983 

RLSr,,AkCHERS. Agori-Iwe, Nwasiku, Owonubi, rlwagbo, 
Ogungbile and Olukosi. 

H.,3.2 H.V.2 SUB-PRUJLCT: Estimation of Optimun Plot 3ize, 
Shape and Number of Replicitions. 

OBJECTIVES: (1) To estimate optimum plot sizes uid 

shapes for the different crops. 

(2) To estimate number of replic tLons 
required to detect specific differencc5 
between treatment means at pr .scribed 
levels of significance. 

STARTING DATE: 1984 

"LSEARCMR: ABUD 

H.I.3.3 H.V.3 jUB-PROJICT: Relative Efficiency 
Designs. 

of Lxperin-nLal 

OBJECTIVES: To estimate the relative efficiency 
of some experinental designs. 

STARTING D?%TE: 1984 

PESr ARCHLR: ABED. 

I 
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Statistical Validity end Impromvemenc of
H1.*3*4 H.VA4 SUB-PROJLCT: 

Mathods of Assessing Yield Advantages 

of Intercropping. 

OBJXCTIVES: 	 To improve the foilwing rathods of
 

assessment.
 

(a) ,Bivariate - LIR method 

(b) 	 Use of indiv.dudl solo crop values 
for calculating LER 

STARTING DATE: 1984 

RESEARCHERS: Oyejola & Fisher 

HoI3*5 H*V.5 SUB-PROJt;CT: Development of a Computing System for 
Storing and Retrieving Information from 

Experiments carried out at lAR. 

OBJECTIVE;S: To provide easy access t0 

information on experimuntz 
ssential 
carried out 

in IAR. 

STARTING DfTLE: 1984 

RESEARCHERS: OYEJOLA & ABED 

H.1.3.6 H.V.6 SUB-PROJECT: Development of Basic Programs for the 

Micro-computer. 

Of3JCTIVS1: To develop program6 suiLawlo for use on 

the M-20 micro-computer in I.A.R's Data 

Processing Unit. 

STARTING Dd..: 1984 

RESLARCHERS: Oyejola and Abed. 
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V. ON-STATION jTUDI)S SB-POGR ZE 

Studies carried out in this sub-programe are designed to c;: inc 

the range of strategies thdt are thought to be relevant in dealing with 

the constraints idenuified in the diagnostics studies sub-progranme as 

well as other constraintswhich may have made themselves known thrUu.ugh 

other processes. 

Ideally most of the basic information needed in thib sub-proc1 rinmae 

should-be available from the body of existinq knowledge. It is however
 

quite reasonable to expect that there may exists situationz whore "he
 

needed knowledge would have to begeao-wated from scratch. In any ccne,
 

the major emphasis of studies in this sub-programme is centred around
 

t!sting possible improved cropping systems into which productive
 

technologies can be fitted. The systems of direct relevance to this
 

sub-programme include but are not necessarily limitcf" to; mixed-cropping
 

systems, sole cropping systems, and Irrigated Cropping Systems.
 

C.ncerning future research emphasis on crop mixtures, there i.. as of 

now, abundant evidence from I.A.R. research to show that a ii.tLxtuc of tWo 

crops whtich differ in the time at which the individual crop jrowLh rate 

as maximal almost invariably shows a yield advantage from ixing, ±-rcepactive 

of Lhe level of management. This difference in the timing of mca im,,l 

growth may arise through differences in maturity length of crops; botin at 

approximately the same time (millet with sorghum, millet or iaiize with 

cotton, groundnut with sorghum) or because of differences in sowirg r1tes 

(0 gicci" mixtures and early cereals with late cowpeO). ,UtxLuwu inclucing 

legumes may show aovantages at low N for-ility even if Uhey h..v "yn1Lhronous 

crndth patterns but tlis advantage i likely to di.ldppcar with hLi N' 

fertilizer inputs. All these advantages may, however, be shcnt-lived 

because there is some evidence that land carrying mixed crops supxor s 

lower yields in the subsequent year.
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The future plan is for all new cropping trials in this sub-programme 

to primarily aim at optimising some aspect of management of thu mixed crops. 

The demonstration of a yield advantage in these studies would contiLute
 

a secondary objective if the required sole crop comparisons did noL greatly 

increase the size or complexity of the experiment. In view of rx-,sible 

residual effects, more trials would be planned on a longer time scdle than 

one year, either by accumulating the treatments on the same plot over several 

yeas or by test-cropping the land used for mixed crops of possible residual 

effects.
 

Priority should be given to the testing of imputs which are not
 

ds new varieties, fertilizers,traditional in mixed crop farming systems such 

and herbicides.
 

In general, improvement efforts should be focussed on two-.crop mixtures
 

except (a) for herbicides where it would be important to ascer Lain whether 

or not farmers could add minor crops to the basic mixture and (b) where 

interactive testing of packages clearly indiccted a farmer preference for
 

a third crop to be added. 

Taking note of the information available for the northern Guinca savanna
 

from village studies and evaluation studies in the Agricultural Development 

Projects (ADP's) and the yield advantages and improvement prospects of the 

mixtures, the following five priority mixtures for studies at Samaru would 

be empnasized in the future:
 

1. millet-sorghum 

2. maize-sorghum
 

3. maize-cotton 

4. sorghum-groundnut 

5. maize-cowpea 

Studies on mixtures of cereals with vegetable crops would also be 

supported.
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For each of these mixtures, the aim of all on-station research should
 

be to work towards or improve the "package" to be offered for or subjected 

to on-farm testing. Proposals for work on other mixtures are not necessary
 

precluded bht would be very fully justified.
 

For the Kano area, four priority mixtures areas are being proposed 

for the future: 

1. millet-sorghum
 

2. sorghum-groundnut 

3. millet-groundnut 

4. millet-cowpea
 

For Mokwa, it is felt that it would be difficult to suggeot firm 

prioLities at present. However, studies if the two-year system of melon

cereal mixtures, -ollowed by yam grown on the sorghum straw trellis 

appears to be of high priority. The emphasis for mixtures wiLh y..m 

would probably be on their fertilizer response.
 

For Yandev published information on the cropping systems of edatern
 

Benue suggest thdt a complex mixed.,multiple system of cereals, cassava 

and legumes usually followed a mixture dominated by yam. As at Mlokwa, 

fertilizer studies on the yam based mixture would be emphasized ds well 

as more general improvement studies on a simplified version of the 

"mixture without yam" phase of the rotation. A possible startIn3 pont 

would be early-sown groundnut, intersown later with sorghum and with 

soybean replacing the groundnut as it was lifted.
 

The ruse-!rch being carried out in the Diignstic Surveys ..uo-

Programe should eventually pgovide more defikitive sugge.tions or
 

areas for action. 

With regards future research on cropping systems which do not 

involve crop mixLure, emphasis would be placed on studies involving rotation 

,and crop sequences as well as studies on various cultural practices and 

crop management systems. 



- 21.-

With regard to studies on rotation and sequences, the former 

Experimental Cropping Systems Programme included a number of crop sequence 

and rotational studies which had been laid down at Samaru and the sub. 

stations. About 1972, the decision was made to wind these up. Although 

a number of brief summaries have appeared, mainly as iscellaneous Papers,
 

the i formation gleaned has been disproportionately small relaLive to the 

cost of mounting these experiments. Whether this is an intrinsic property 

of this sort of experimentation or whether it resulted from staff
 

disrontinuities during the life of the experiments is debaLable. 
The
 

rerulc is that the programme currently contains little on crop sequ, nce 

or rotation except in relation to irrigated agriculture.
 

The absence of rotational studies at Samaru, an environinent . ituated 

among farming systems dominated by annual cultivation and in which ;allows 

are known to be of very limited efficacy in restoring tertility 'ind where 

double cropping without irrigation is not feasible, is defensible,
 

However, at Kano, even though most of these same arguments apply, a case 

could be made for cropping systems studies aimed at protecting the or-il
 

from erosion by wind. For Mokwa and Yandev, situated in areas whcre the 

traditional fallow systems are already or could soon be under pressure 

frc m growing populations, the case for a fresh look at rotati iial studies 

could be made. Areas of enquiry might be alternatives to fallow., is weans 

of maintaining both feLtility and manageasle weed populations i±nd at 

methods of intensifying the cropping within the arable phase, particularly 

the means of enabling the more demamiing crops such as yam and ma ze to 

be grown perhaps once in two years withou recourse to fallow. 

Another area of cropping studies not related to mixed crop)ing has to 

do with cultural practices and weed management systems. Thure Ls need to 

carry out research on cultural practices and weed control. Paxticularly 

since cultivations for land preparation are being studied und_2r the Soil
 

and Crop Environment Programme but little note is taken of the effects on 

subsequent weed growth. The Weed Scientists have made an important 
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contribution in evaluati g herbicides for use on tractor-prep xed s ecdbeds
 

and some work has been done on post-sowing tillage for weed .(--orolunder
 

the Mechanization Programme. Except to a limited extent a or sole crop 

groundnut no attempt has been made to integrate these componnts inbo a 

cultivation and weed management system for any one of the types of 

cultivation curi ently used in northern Nigeria: hand, animal or trdctor. 

There is thus need to encourage pro3ects on integrated cult.aulon 

and weed management systems by which herbicides might be incorpotctrd into 

indigenous hoe cultivation systems. At the sarue time, there 1:;n-ed for 

other Research Programmes to pursue an integrated approach to aninal

and 	 tractor-powered cultivation an I weed management research unich 

encompasses the whole growing season.
 

On-Station Studies Sub-Programme:
 

On-Going Projects (1984-85) 

The on-going proje-ts in the sub-programme for the 1984/05 growing 

season are outlined below. 

H.II On-Station Studies Sub, PLoqrajnme 

New 	 No. Old No. 

- H:II.1 PROJECT: Mixed Cropping Systems 

1:II.I.1 	 H.I.1.1 SUB-PkUJICT: Genotypic comparisons in groundiut 
cereal mixtures. 

OBJECTIVLS: To test the effects 	of lenqth off grocing 
period for both millet and groundnuts in a
 
2:1 	row mixture of both crops. 

ST;uITING DATE : 1942 

RES6ARCHERS: Odion. 

H.I.1.2 	 H.IeJs3 SUB-PROJECT: Evaluation of sorghum genoLyp,. in 
intercropping. 

OBJECTIVES: 	 (1) To assess the perforinnnce of 
promising new sorghum genotypes undcr orghuxm
cereal and sorghum-legume mixtures of '.%ust ;frica. 
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(2) To explore the possibilities of
 
developing alternate productive cropping systems

with improved promising sorghum genotypes. 

STARTING DAT: 1983 

RESCARCH.hRS: Shetty, (:jAFGRAD/ICRIjIA) , Fisher, 
Abblu, Be]lo, Obilaria and ICRISAT-brccder. 

Ho12o2.1 SUB-PROJECT: 	 Fertilizer response in a mixed crop 
sequence. 

OBJECTIVES: To evaluate 	fertilizer responsc in a
 
sequence of mixed crops as used by local farmers 
and to compare the response of the sole crops of
 
the component species. 

STARTING DATE: 1979 

RESCARCHLRS: Fisher, Sachan, and Elemo
 

H.I.14 H.1.2.2.7 SUB-PRUJECT: Fertilizer response of maize-cowpjea-casava. 

OBJLCT1V S: To determine the effects of fertilizer
 
application on the yields of maize-cowpea-ca.;bova
 
mixed crop, maize-cowpea relay crop and the sole
 
crops.
 

STARTING DAiL: 1982 

RES, RCHERS: Bello 

H.IIo5 HeI.2.3.2 SUB-PhOJLCT: Populations, proportions and crop arrangement 
in cereal-groundnut mixtures for the Sudan savanna. 

OBJLCTIVkb: To determine the best proportions, populations,
 
and arrangements in various mixtures of cereals 4-th 
groundnuts for the Sudan savanna. 

STARTING DATk,: 1980 

RESEARCHER: Odion 
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H.I.1.6 11.293.3 SUB-PRUJhCT: Planting arrangement In maize-legume
 
mixtures. 

OBJECTIVES: (a) To observe 	if an adjustment in the
 
present recommended maize spacings "ould decrease
 
the depressing effect of maize on 'ie accompanying
 
legumes when both are interpldnted.
 

(b) To determine the optimum density
 
combinations for intercropping cowpea and malze. 

(c) To compare different planting pattern 
and crop proportions for a maize-cowpea mixture. 

STARTING DATE: 1983 

RESEARCHERS: Olufajo, Ologunde, Bello and Raheja 

H.I.1.7 H.I,2o3,4 SUB-PROJECT: Population density of cotton-maize
 
mixtures. 

OBJLCTIVES: 	 To study the response of cotton-maize
 

mixtures to varying plant population
 
densities.
 

STARTING DATh: 1983 

RESEARCH-RS: Kumar and Ogunlela 

H.I.1.8 	 Hw.I2.6.1 SUB-PROJECT: Weed control in millet..sorghum and 

maize-sorghum mixtures. 

OBJECTIVES: : To develop w6eLd control recominndations 
for millet-sorghim and maize-sorghum mixtures. 

STARTING DiTh: 1981 

RESE%RCHL.RS: Choudhary, Ndahi and Shebayan 

H.1.1.9 HI,2oG.3 SUB-PROJCCT: Weed control in cereal-groundnut 
mixture. 

OBJECTIVES: To develop weed control recommendation 

for cereal-groundnut mixtures. 

ST RTING D,TE: 1982 

RESEARCHERS: Gworgwor, Choudhary and Lagoke 

http:RESE%RCHL.RS


Hf.1..10 H.I.246.4 SUB-PROJLCT: elon-maize-sorgtiut in L cropping 
with herbicides. 

OBJ.CTIVES: To observe the depr :sive effoct of 
intercropping melon-maize anid melon-sorghum 
on the yields of component crops ns compared 
to sole crops. To evalumte thl effectiveness 
of some chemical herbicideG in aelun-maize 
mixture. 

STjtRTING [D'f.: 1977 

Rk;.ERCHum S: OlogundL and Lagokc 

11.1.1.11 H.1.2.2.8 SUB-PWOJLCT: Rate and Vimu of I ormganic IJitrogen 
Fertilization in Sorghum/flllt ILxture. 

OBJ, CTIVE: To determinu th. upt imamr rate and 
time of inorganic nitrogen f P t lization of 
sorghum/millet mixture. 

ST RTING DTE: 1984 

RI&E.RCHERS: Elemo and Singh 

H..1.12 H..I.41 SUB-PROJECT: Performance o- copmpza (V.c-na unquiculata 
(L) Walp cultivars in maize/co:pc. and milet/cowpee 
mixtures. 

OBJECTIVE: To investayate t, ,_uix, t2tive ability 
of cowpea cultivars in maze/o ,pn 'nd millet/ 
cowpea mixtures, with a ¢iw to id n; fying cowpea 
varieties/lines adaptable to -nt1L2cropping. 

STARTING DTIiZ: 1984 

RESLAPCHCR: Ulemo 

H.I1..13 HeI.3.2.3 SUB-PROJ-CT: Efficiency uofn-cLiciCe application 
methods in rize-chtom nixture. 

OBJECTIVES: To compare i'iff-rent .maLhuds of spray 
application for c r,l rc.l of insect-pests 
of cotcon in cottol,/miUe mixture. 

STARTING DAUE: 1984 

RESEARCHtRS: Kumar and Raheja 
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VI ON-FjiRM I'uDILS SUB-PROa*I&2 

This sub-programme concerns itself primarily with ev,'iucj n Iromising
 

strategies arising from the worr of researchers in th_ on-titiun sLudies
 

zub-programme, other progranmes 
of the institute . ,nd ,,hei r c,-,c-ch institutes 

in &iad outside th_ country. Research in the sub-pr)rmn1me desn( d.d to 

test recommendations originating from all these sources. Pr Licular
 

attention is payed to those 
recommendutions and strategites Lch m.y be 
useful in removing the constraints faced by farmrs undx 
tn jurisdiction
 

of Lhe institute. It is expected that by removing the.e con. LrainLs,
 

desireable and acceptqble changes 
 would b-- produced in the !:xJ_tLnq farming
 

systems in the area.
 

The recomnendations and inprovements being tubjecttxi 
 Lo Y-%luAtLon
 

nould aave been arrived at as -aresult of a cari-ful evalJ.1t Lon 
 cf the
 
range of constraints and problems actually facing 
farm rs In oixir words,
 

on-farm studies 
carrie- out in this sub-program .h':uld, whunv_.: )ossible, 

be based on previous research efforts in th,_ede.,in -C-ceLnh- on-sLation
 

aub-progrdn. Furthermore, 
 on farm studies researchers sl ,-u)d .,.imuc. as 

possible, discuss suggested improvemients and strateglLs Wth hu iu 'Ers 

Lheuumelves and with the relevant extensi(.n agents opr, Ling .n Lhe atea. 

The research projects in this sub-prorzonmU Lou l be -rs, ,xcher-managed
 

or larmer-nanaged depending 
 on the level of farmer involve, ,:.nt J.11cutrying 

it out.
 

Res~archcr ',1naocd Studi s
 

Resuarcner managed on-farm 
sLuusiu, .s th- numu ImDIIU.3, u1. uually 

located on a rcpresentativ- piece of land on a ccop.rating .>i,'r's field 

but are manaq.-d ntirely by the researchers themseive!.. i'hoe p,, of 

StLUdies ould usually involve suggested improvements o.r recoriunc'at.icns
witha
 

with demon.trated potential but / too high a enruuh ris: L.-,-which wouldA 

be unreasonable for the f rme-r to b.ar. ji good *xariplc h wr.- ,11b a 

http:evalJ.1t
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study involvinj the use of a new herbicide which if im-r)pcrly used may 

damage farmers' crops and for which information about firm-rs' ability 

to handle it is not available.
 

Once the necessary information has been obtained from h 	 researchers 

farmurmanaged trials, this information is then used to formulLe Lhe 

managed trials. The design and analysis of the resuarchcr managed studies 

similar to those carried out in toe on-stationwould normally be quite 

sub-program. 

Farmer-Managed Studies 

These types of on-farm studies bring the farmur directl uto the 

research process. The main objective of these fa-iacr-manaced trials is to 

screen and evaluate new technologies and strategis under acLual frmer 

circumstances and to analyse the rese,,rch results in lajh- of thcse farmer 

circumstances for further improvements of the new technologie3 and strategies.
 

is adequateOf considerable importance in the design of the studies here 

accounting of non-experimental variables which are useful in Ic asuring the 

effects of the individual technologies on tb. fariiang system a!, a whole as 

adoptionwell as the effects of various aspects of the ing system ojn the 

of the recommendations and strategies. 

Procedures for Farmer Managed Trials
 

managed tests and tials include:Possible choices for farmer 

1. Single component trials, comparable to pre-mirikits buL carried out 

on-farm and con~.dered appropriate where:
 

crop: inj system which(a) The diagnostic survey revealed aii indigenous 

was basically sound but had clearly defin-d c ',ikcrcuiits which could 

be addressed by the components to be researched. 

This section draws freely the outcome of a orkshop on un-Fam Adaptive 

Research in the Niqerian Savanna. For more detail- ace Uaxmurg Systems
 

Research Programme, On-Farm Adaptive Research in the I'irgeriar savanna,
 
3-1 iV.3,, aL the InstituteSummary Proceedings of a Workshop held on April 


for Agricultural Research, Ahmadu Bello University, Zr'a.
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(b) 	Hapid progfess to an extension phase was reqv*red.
 

(c) 	The component in question can only be effectively evaluatt:d hy
 

Liiuding the farmer reaction.
 

2. 	Diamond trials, very simple factoriaLs with two components (or groups
 

of 	components). The components need to be chosen or grouped with care 

to avoid absurd comparisons (e.g high population densities on unfertilisad
 

plots). Very careful researcher control is necessary.
 

3. 	Progres:ive technology increement trials with the farmers' existing
 

practice at one extreme, the complete package at the other and one or
 

t o intermediate treatments incorporating some but not all Uem-nts of
 

the packaqe.
 

4. 	Feasibility studies cf complete packages, probably .ith an "unintroved

comparison. They can be made to yield useful information about 

elements of the package if carefully monitored with this aim in view.
 

5. 	 1lonitored demonstrations on farmers' own fields. 

Farmr involvement 

The initial degree of farmer involvement in all these tzsts and trilis
 

will obviously vary with technologies to be tested but will normally
 

increase with time until the farmer is managing and executing all aspucts
 

of 	tie trial or study. 

Plot 	numibzr and size. 

k, r trials with a high level of farmer involvement, plot numbers should 

not ecceed four or five and the best experimental plot size will usu. 31y 

be thA which fully utilises the field which the farmer makes awailablr. 

Large plots are required where the information to be collected on loIxtur 

InAts is an important part of the evaluation. 

Records. 

Yield results are important and obtaining them should not present 

insurmountable problems, ideally the whole plot shoula be harvested but 

where piucemeal harvesting or other farmer practice make this impo~sble, 
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a suiLable sx. ling technique has to be worked out. everything depcnds 

on 	a good working relationship between farmer and enumerator. 

- minimum li.t of desireable records should include the following: 

1. 	 Mea.ured plot size and description of position in the toposequence, 

land hiL-tory, especially the time elapsing since the last fallow in 

bush-fallow systems.
 

2. 	Daily rainfall from a rainguage located in each study village.
 

3. 	,sUbl:nhment counts on a whole plot or sample basis.
 

Growth vigour at midseason for each crop present.
 

5ateu Of flowering (tasseling, heaaing) and macurity.
 

Si:i,,le scores for major pests and disr gus.
 

ilumb-!r of yield units where appropLate (e.g. yao tubers, sorghum hedds).
 

Keight of product, subdividing if necessary (e.g. seed yans, v. processing 

ycuns v. ware yams). 

4. 	QuantiLies of all inputs including labour.
 

Dates of all operations.
 

To be obtained
5. 	Farm.-r assessment of each treatment or the whole package. 


by a combinatiun of direct researcher-farmer interaction and questiunnaires 

adminizucred by enumeretors. Questions for both methods should be simple 

and concrete. For package Ltudies, the farmer should be asked to corimnt 

on each element separately (variety, land procaration, spacing, weed
 

control, fertilizer, pest control). If he deviated from the recommendaot-on 

in any Lespect, why? Did the fertilizer/herbicide/spray have the efect 

he o_.pected? 

E2_~tJPj. 

Reports of on-farm trials should include tabulated yields and tabulaceu 

responses to questions asked. If mean yields are presented, some indicaItion 

of 	 the distribution is also required. The subective impressions resultLing 

from the rcsearchers own conversations ar . also important. 

Relationsphis wi-th enumerators and extension workers. 

Fetd-back of the analysed trial results by the researcher to enumnrator 

and 	fiuld :taff is an important means of boosting their morale. 
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As indicated earlier, extension agents should b, in the on-farm 

resLarcn process. To be effect we, the more senior staff should be 

involve all along in the entire FSR process starting from the diagnostic 

to the tochnology design teams to the on-farm teams. Arrangements should 

always De made for lower grade extension agents to visit on-farm trials 

when it is expected that tney will be promoting the technologies under teAt 

in a subsequent year. 

Programme Based On-Faxm Adoption Studies.
 

On-farm technology adoption studies arL also housed in each of the
 

crop based research progranries of the institute. The reason for housing
 

them there is to provide a more direct link between the r,. -eardh activi

ties in *dch crop based programme and the farmers who would eventually 

adop.L the rcconmnendations that these programmes put out on the individual 

sole crups. 

The.- On-farm adoption studies deal mainly with the development of 

studies
protoL.pe improved technologies for the individual sole crops. Th..j 


are ,,ant to emphasize both ex-ante and ex-post evaluation of the individual 

solo crop tuchnologies so as to facilitate major shifts in the productivity
 

of the farming system as a whole. They are also expected to be contin'usly
 

on-going JiLh a built in fe-d-back system of research information to 

progrvane re, f. rchers. 

ihLle tht on-iarm studies based in the crop programmes center around 

the development of prototype improved tecnnologies for the individual sole 

crops, Lheir counterparts projects in this sub-programme cre designed to 

focus on immediate solutions for speciflic sitautiocs and conditions on LhL 

basis of on undrstanting of whole farming syst-ms and the constraints 

op_rdtLny in them. 

http:protoL.pe
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On-Farm btadies Sub-Programme: 

Summary of On-Going Projects (1984/85) 

H.I33 On-Farm Studies Sub-Progrmme. 

New No Old No. 

H.III.i 

H.III.1 1*IIii2l 

Project: Improved Mixed Cropping Systems 

Sub-Project: On-Farm Testing of Improved 

eotton/Maize Mixtures. 

Objectives: (a) To put together an improved 

package for cotton and 

maize. 

(b)' To test this improved 
package on farmers' plots. 

(c) To use the test results 

to further improve the 

package. 

St.ir ing Ddte: 1983. 

Researchers: Bbuyemusoke, Fisher, Choudhary, 

Kumar, Elemo, Ogungbile, Etuk 
and Ologunde. 

H.III.2 ProEject: Improved Sole Cropping Systems 

H.III.2.1 H.II.2el Sb-Project: Farm level tests of farm plans 
involving promising improved IAtR 

technological packAges. 

Objective: (a) To delineate common farm plans 

used by small farmers in the 
drea. 



'H.fI.2,2. H.II.3 

(b) To identify promising sets of 
improved e'(,I tcChnologies 
developed a ho institute that 
may be utilLzud to improve 
upon these plan,". 

(c) 	 To identify the preference of 
farmers of these improved farm 
plans and the constraints they 
face 	in adotinq them as well 
as the implications that would 
be a'sociaL'cd with their 
widespread adoption. 

Starting Date: 1982. 

Researchers: Abalu, L,1goke t Fisher, Rahejaq 
Isitore
 

Sub-Project 	 Block Production pf Improved
 
Mnize by Villrqe Farmers.
 

of the projectObjectives: 	 The objective: 

are as follo,,s:
 

(1) 	To organize individual -mall Larm holdings 

in a village setting into large production 

products for improve maize production. 

(2) 	 To block produce the inip.oved maize 

following recommendLd pracLic,-s, and
 

exploiting the ,conomic'i o: scale and 

institutiontl 	and social advantages 
associated wlth this type of a collective
 

utilization of land and qroup effort.
 

(3) 	To keep up to date data on the costs of
 

proouction and organizaticnal problems
 

with a view to en] arging the block and 

ensuring its succet-ful ,-uplication 
elsWhere.
 

Researchers: tAalu, ChJkc, Oqungbile, Ingawa, 
Musa, Lagoke 	 Olukosi. 

Startinq Date: 1984. 
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H.III.3 	 PROJECT: Improved Irrigated Cropping Systems 

H.II1.3.1 H.TI.3. SUB-PROJECT: 	 Efficiency of resource use under 
large scale irrigation fanning in 
Nigeria. 

OBJECT1VES: (1) To examine the .:conoinics of 
resource use by fi.mer in 
large sca]e irrijation projects 
in northern N'igerLL. 

(3) To identify igticultlulal and
 
soci-economic cUns Lrinat, 
faced by farmers opel ating
 
in the projects wiLh a view 
to making recomri ,ndations about 
how to make be-tLt u:,e o 
resources invested in large 
scale irrigation p-ojoct.
 

STARTING DATE: 1983.
 

RESEARCHERS: Erhabor, Mayaki and Voh. 

H*III.4 	 PROJLCT: Machanization Systems. 

H.II.4.1 H.II.3.2 SUB-PROJECT: 	 Machaninery pcrformznr, of ,elacted 
farm equipments under ii-ld 
conditions. 

OBJLCTIVES: 1. Determination of m china-l 
field performance in
 
Kaduna and Kino S L 

2. 	 Determination of raxchiiwry 
performance in noL-harvet 
processing equipmvnt in Kiduna 
and Kano Statcs. 

3. 	 Dutermination of machlnIv'y 
performance of irriqated
 
agricultural equipirent in 
Kaduna tnd K-no States. 

4. 	Supply data onannual machinery 
usage, field capacities, 
processing capacities, operating 
costs and constraints in tne 
use field, processing Lnd irrigated 
equipment in fed .and irrigated 
agriculture.
 

RLS.-ARCHERb: Musa, Braide, Olokosi, Yiljep,
 
and Ogugua.
 

STjkRTING DnTE: 1984.
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VII V3LLIE L;VhLT STUDIrS )UB-PHOKtA14FE 

The farming sy.otems is influenced by institutions and structures. 

These institutionn and structures which are established to support or 

influence the Ca-ming system, usually consist of collective action which 

control, limit or liberate the actions of farmers. These include market

ing, credit, input delivery, extension, and social organization. To be
 

effective these institutions and structures must be so organized and 

structured that they ar, capable of responding adequately to improvements
 

in the farming system. Marketing channels, for example, must operate in
 

such a way that they do not restrict inter-farm and inter-regional 

exchange of the increased production forthcoming from an improved farming
 

system. Credit institutions must be responsive to the increased cash 

flow needs of irm s who are willing to adopt improved technologies. 

Ready access to the improved inputs that have been reconaded is a crucial 

requirement fo: the adoption and maintenance of high productivity. 

Effective social orgonizaLion would ensure that the benefits accru.-bli 

from improvements in the farming system are riot concentrated in a few 

hands but rich a large number of farmers, thus ensuring widespread deve

lopment.
 

Whether or not food production and the weltae of farmers can be 

improved through impzoved tecbnologis will depend on the ebtablishment 

of a whole range o- effective institutions and social structures or the
 

reform of existing ones to support improved farming systtems. 

Since the studies in this sub-proqramme involve institutions and 

structures, they would normally cut access farms located in different parts 

of an area. They can be said tO be village or country wide since their
 

impact wide perm'iLes the rest of society.
 

Because these .tudies ael mainly with policies and structured changes,
 

they are usually macro-oriented and invulve more social scientists than
 

technicial sci, ntists.
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The stu'ies carried out in this sub-programme are principallydimed 

at identifying institutional and social constraints operating in the farm

ing system in area and finding solutions to these constraints. The results
 

of the studius carried out in this sub-programme are therefore, meant to
 

provide information to policy markers, mnagers of services and infrastruc

tures, and oLhur administrative representatives who .re in a position to 

initiate i he institutional and structural rcform which are considered 

n~cessary Zor the successful incorporation of improved farming systems.
 

In this rjard, prototype institutional and social arrangements would need 

to be experimnted with, usually un a small, and the results and implica

tions of Lhese results submitted to the appropriate authorities. For 

example, differcrint extensioi, methods, input delivery systems, credit schemL, 

etc, should be subjected to experimentation with the aim of evolving 

an appropriate set for the prevailing circumstances and situations faced
 

by farmers. 

The appropriate muthodology to use here would be similar to those
 

discussed ,arlier could normally include surveys aids at providing a farm

ing systems p(r'spective for predicting and guarding.-armer responses to 

different policy stimuli.
 

Village - Level studies sul-proramme: 

On-going Projects (1984/85)
 

Ii.IV Village Level Studies Sub-Programme. 

H.IV.1 H.IV.1. Project: Marketing 

H.IV.1.3 11.1111..1 Sub-Pro]ect: Marketing of crops by far *aa: o'.acn 
improved technologies
 

Objectives: (1) To assess the efftct of diffusloon
 
and adoption of improved packages 
of production of crops and develop
ment 	of market production.
 

(2) 	To identify posible market consttants
 
to increased crop production and
 
finding pos ,ible solutions to those
 
constrints.
 

Starting Date: 1982
 

R-s-archurs: Tbbura, Abdullahi, Oyungbille.
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H.TV.1,2 H.III. 1.2. 
 SUB-PROJLCT: 
 Problems and prospe2cts of 3oy.. 
bean marketing in denue jtiLoe 
Nigcria. 

describe

OBJECTIVEb: (1) To identify ind / the 

probl'.,ms in the ,arng sys
tem for soybeans in the 
study jr -a,as seen through
the marketing channals, the 
institutions, the int.rmncdi
aries, and facilities Eor
 
storage and transportatLion
 
which exist in the sysLm. 

(2) To det2rmine the marketblet.
and market surplu,os of soy..
beansamong the select.d iar
mers.
 

(3) To deturmine the factors 
-hac
 
affect both typos of sLurplurU.z 
among tOe a4uctod farmer,. 

(4) To assess the prospects for
 
animproved soybean marketing 
system in the state. 

zTARTING DAEL: 1982. 

RESLARCHCtRS: Chuke, tbadlu, Voh. 

H.IV.I.3. H.III.1.3. SUB-PKOYi.CT: An analysis of cotton markeing 
systems in northc'rn Nigeria. 

OBJCTIVLo: (1) 
. 

To analyse the st-ucture, 
conduct and p-rformance ol th.o 
cotton marketing system. 

(2) To examine the2 procedure of
 
cotton procurement and dis
posl by the 6oard.
 

(3) To idLntify marking problems
 
fcinq the cotton firmarj and 
Ihe Boerd and to recorunnd way. 
ot aleviating these problems. 

(4) Lo zxamln-3 to :hat extent the 
(vcisting markel ing systain For 
cotton stimula :es cotton pro
duction in the major produc
ing ear. 

RrJ£iARCdjjRS: Isitor, Libura, ,%gori-Iwe, Abdullahi. 

STARTING DiTi: December, 1983. 

http:SUB-PKOYi.CT


H.IV.2 H.III.2. PROJECT: Finance
 

1.IV.2.1 H.III.2.1 SUB-PROJECT: 

OBJECTIVE3: 

STARTING DATE: 

RN3E RC/ESS 

e.IV.3 H.III.3 PROJECT: 

H.IV.3.1 H.III.31l SwB-PHOJIC: 

OBJECTIVLS: 

.3T,RTING DATL: 

REERCHEI(S: 

Designing appropriate crediL ysLems
 
for different catcgoriv,; oL fanners
 
in northern Nigeria.
 

(1) 	 To study th socio-economiic 
chdracteristics of the farm 
population wtth i view to 

categoriing farmnes iccording 
to Lheir mmds and access to 
agricultural cred Lts.
 

(2) 	 To evaluate, thez efficiency of credit 
institutione and Lhe availLUility and 

adequacy of credits wiLh rc.!,I, ct to 

different categories of arimers. 

(3) 	 To use the information obLuinmd in 

I and 2 above to develop new 
strategies for action copa)le 
of relaxing credit consLriizits faced 
by differnt categories of farmers 
and to subjett these strt
gies to testing. 

August 1983. 

Awolola, Raza i Krishnaswu'iy, 

Abdullahi, Ingawa, Libura, 

Banta. 

Input Delivery 

Designing appropriate input
 
delivery systems for difflrnt
 
categories of farmers in noitharn
 
Nigeria.
 

(1) 	 To study the socio-econonic chara
ctLristics of the farm popula
tion with a view L caLuyori -ing 
then according the their ned 
and access to the services of input
 

deliveLy sys rens. 

(2) 	 To evaluate the efficLncy of exist
ing input deliveLy system-, rid the 

availability.kp ldeljUacy of tLeir 
services to / cLjories-


of farmners.
 

(3) 	To use the iniormation oIlJLin('l in 

and 2 above to develop new LLraLe
gies 	for action captbl- of claxing
 

input delivery constraLn s faced by 

differert cateqoriec.. uo auner, and 
to test these strategi 's. 

August 1983 

Ahdullahi, Ingw'a, Aolola, 1, a, 
Krishnaswamy, Libura, B-n iLa. 

1 

http:availability.kp
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H.IV.4 H.III.4 PIOJECT: Extension 

H.XV.4*1 H.III.4*1 SUB-PROJECT: Designing dppropriate extension systeris 

for different categories of far'mrL, 
in northern Nigeria. 

OBJECTIVES: (1) To study socio-econonic chcaidcLcr

istics of the farm population with 

a view to catoqoriing them c.crd

ing to their neds Laid access to 

uxtersion sL-rVicoo. 

(2) To evaluaLe the efficiency of the 

various extension systems vis-a-viS 
diflereznt citegories of ftriacrs. 

(3) To use the inform ition obtained in 
I and 2 ,buve to develop ud Lest 
improved extension prototyp J 

systems sultable for the v,;ious 

c-tegories of farmers. 

STAjvrING DATL: 1983. 

RESEARCHERS: *bdullahi, Inrawa, Awolola, Raza, 
Krishnaswdamy, Libura, Ba2. a. 

H.I.V.5 H.IV.2 PROJECT: "Sgocua1 mognization 

H.1.V.5. I H..IV.1.1 SUB-PflIOJGCT: Determination of village structures and 

analysis of firm chr'-cteritics of 

representative turget formers. 

OBJCCTIV'S: 
typology

(a) To develop a (typolgleli) 
farms and vill-ages in the area. 

for 

(b) To determine the naLure and character
istics of reprcsentdtive frr~ers and 

villages in order to gain an under
standing of the systematic characie'

istics ani constraints of each r~ioup 
of farmers and village. 

(c) Within each qroup of farmers and vill ges, 
to study farmors' decision-making process, 
particularly of their qoals and atLiLudes 

in regards Lo risk and uncrtnin,.y, iork 

relative Lo !eisure, con~umpLion vs ,aving, 
tha usc, availlbility and c.doptLon of 

agricultural t chnolcgy. 

(d) To evaluat- t1he s[,cific technology and 
socio-ecoonomic needs of each group of 

farmers and villages. 

(e) To sp_,cify thu constraints jacing each 

group oi tarrrers and villagjL.. 
(f) To exclor ,ways for removing the constru

ints facing each group of Earmurs and 
villags.s 

STARTING DATC: 1982. 

R_1A1RCH R!: RaL,, 
,dbull 

'vol, 
.h , 

Adalu, 
, i,, 

Ltuk, 
a,1d 

Fish,-r, Kul, 
Abdul cl mi. 


