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InTRoouUCTION

The grestest problem facing the world today is that of inequality in the
‘eapsbilitien of countries in differcnt parts of the woeld to effectively tackle the
of producing enoagh i

_populatioas. Of majos workdwide concern in this regard is the African food
crisia which bas arisen from the insbility of most African countsics south of the
Saham 1o produce caough food (o smiisfy demands of rapid populasion growth,
urbantzacion and other pressures of modesnization. The seriausness of the situation
i ofien exscerbarrd by the drought which has been cccursing off and on in
differcat paris of Africa since the early 19705, especially In the Sahel. Moreover,
thete is & general concensus ameng all recent repors on the prescnt and futare
trends of events in Africa thet concurrent with the apriculioral, food and
sre. economic, political and ecvlogieal crises. The overall
el s that most countrics In SubSabran Aftica are incremsingly relying on
dood imports and/or food aid 1o satisfy demand at a time when they lack foreign
exchange and are beasing unprocedented heavy foreign debt. burdens.

While in sbsolute terms agrcultursl and food. production ates have been
steadily going up at a reasonable rate of 1-2% per annum since the 19705, the
mumber of poople 1o be fed is incwcssing at a faseer raze than that of food
production and averages 3% per snoum (FAO, asn and Okigho, 1986). This
has resulted in per capita food production dedlining &t a rate of 10%. in the
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last docade — and food imports mainly coreals have been climbiog at a diszy
meed’ of more than 10% per anvam since 1970 (Ssouma, 1985). Cereal food
part il o has Increaced sinefold from US. $600 million

$3.4 billion in 1953 (Brown et ., 1986). Food aid amounted to
o 1903 ana] e vl o AL TG 0F Cond st 1o 1973
(FAQ, 1984 and 198).

Adtican countries have been faring worse economically thaa most oiher LDGs.
Ths the World Bask (1984), reported the per capita GDP of A
in 1980 1o be US $250 with 4 declining rate of fromn 2.1% in 1979 to —0.13 In
1983, Per capita income has declined since 1980 at an nnal rate of 4,1% and
average poc capita lncoms s now between 13 and 25% bess than 15 yeu
(Brown 1 o, 1986). The soasal goowth e of expors in SubSa
wis 46% while that of Impors was 7.1% in 1961/831973/77 (Swar
1983)

Other aspects of the Alrican
rumamed wp by the Worldwr
ax follows:

() Major clements of man's bilogical support system (fosests, crop-
laads, grasslands and fisherics) are under greater pressore of envitonmental decline
than ever J-elau« Excessive pressures of large mombers of eattle, sheep and gosts
eause overgra h ncllin populations.
Deserification is result of conversion of productive land fnto

i v A W) S . ALk A 1 e £

ing in countrics where s pes
v were 3O years ago with excessive sail erdsion
ing 1o growth In external debr.

lly sgeavion, but it & Josing the ability w0 feed itself —

531 million people were fed with grain from shroad
and in February 1985, acoording 10 8 United Nations report, 10-million people
left their villages in seach of foud

{iv) One reason for Al

s agricultural disappointment is the etpectation
grain prodoction in Ad pan some two
od. Asian agriculture s dominated by wetland
A single pack swoccssful yield raising technalogies could be
adupted for use throvghoue the region.  Africa by contrast dépends on
iller, barley, and rice among cereals,

scveral staples — maize, wheat, sorg
plus exssava, yams, (other roots and w
highly bererogencons collection of farming systems.

Of the 31 least developed countrics In the world st Jeast 24 are located
in Aftica. With the exceprion of Ghans, Liberia and Etbiopls, most African
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cmoties i there indeperadence i the 19608 und ler uader differens colenial
snd historical backgrounds, They exhibit eademic politial instability mostly
wndee conmantly changing military regimes, Bar political stabllity is Emperative
for effective planning, consistency in policies, srutegies nd programaes nd
meaningful taies of agriculcural and economie development to be attsioed on &
sustained basis.

It is oo the busis of the sbove bockgronnd shat this paper reviews charece
tesistiex of African sgrirultural production spstens, constraings 1o prose
ment and inappropriateness of green revolution and ‘modern’ conventional
o s i peowilog ki e e Al
food, ccological, economic and demographic criss, It tecommends changes in
strategles and tochaology characterlstcs for improvement of Alican sgriculture
‘ased on biological and emerping techaologies selectively Integrated with eompatible
rcologically and scientifically seund, ceologically winble and socally scceprable
companents of traditional myricultaral production technologies.

oF  Armicax PRODUCTION  SYSTEMSE  AND
ConsTranTs 0 Trem Inrrovesuer

Despite the diversity that exivts | African Farming systems in which a mosaic

of indigenous African and exotic crops of Asisn and American origin are grown

“and various species’ of animals reared, the general chamcreristics of African

‘agriculure based on Okigho and Greenland (1976) and Okigho (1933, 1964 and
1985) include:

(1) Objective for farming patly subsivience, but increasingly commercial s
45 10 provide money for poods and services and various sociel obligations and
requirements

(i) Farm sizes are usually small and over 80 percent of the fasms are be
tween less than 1 and 5 bectares, with farm sizes in the savanna zones usually
larger than In the ralaforest areas

{il) Land develogment and ferulity malntenance involve 8 slisbrand-bum
clearance system before  cultivation phase followed by # fallow phase in which
Aertility is restored through nutricat recycling by plants, Manares and crop residues
may be uted, especially in compound farms and adjacent fields. Litde fertilizer
may be tsed for cash erops.

{iv) Labor is mainly manual and. is sccomplished with simple tools such as
hocs and machetes. Limited use is made of livestock for work due 1o prevalence of
trypanciomlasts, which Limits rearing of cattle in some areas, in addition to culrural
factors, Mechanbation is very much limited and may only be partially employed
ia ploughing wnd/or primary processiag such as threshing.
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{¥) Use of pesticides and ather chemical fnpots such as groweh regulators and
fertiliness is very much Limited since farmers lack credit. Manual aad caltusal pest
and disease control methods are widespread

(vi) Cropping systems are usually very complex in terms of emerprite mix
sud mange of commodisics produced. Mined eroppiog or intercropping is very
common and serves to reduce tisk of crop fallare through increased frequency
of hurvesting without recourse o stornge and processing. Very often cron prode.
tian sy be sssociated with animal rearing, The aumber of commodities is highest
in the humbd tropics and Jowest in semiarid sreas

Animal production systems involve mainly small livestock i the humid
and sublumid aress where they serve as sources ‘manure, meat, qn,l csh in
times of emergency. Large animals arc kept in the ssvanna by nomadic bendsmen
(Fulani and Masai) who may siso keep. sl livestock and may live in symbiotic
relationsbip with. agricultusists. Animals may be kept more for prestige and stamm
than for sale:

(vill) Farming Ts oftes sssociased with
sometimes also with # range of norfa

ting, fisking and gathering and
enterpises.

{ix) There is marked division f lsbot between the sexss and sometimes in
temsy of commodities prody

(x] Teadicional farming. systems take advamage of microscological conditions
and various compoacats of the field system ensure that commodities grown are
often located where they have cbvious ecological advantage o are atherwvise
adaiea

{xi) Yiekds are usvally low die 10 widespread wse of unlamproved crop varleties
limited sz of pesicides. Production per unit energy
input is usually higher than in modern sgriculture.

ot beseds of animals andfor

(i} These farmling sysiems, while ecologically sound snd adapted 10 prevalling
fors and pecds of the farmes when population densiry is low, are becoming
incremingly outmoded and nable 1o meet demands-of rapid populstion growsh,
high sates of utbanisation, incscased mobility, rising Jncomes aad 0 on,

eon

Typologically, Aftiean farming und agricultural production spstcms include

(1) Trisditional and Trassitionsl Farnving Systems:
- shifting cultivation sad nomadic herdisg which are the most extensive.
+ bush, woodland, thicket and grassland fallows,
- radimeatary sedentary agriculture or resrent cultivation.
intensive subsistence sod purtly commercial farming, <., compound
pardens,
« specialized sgriculture consbitiog of
{a) terrsced agriculture and
(1) Hoodland. and valley bottom agriculrure.
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- (21 “Modern” Farming Sysiems and Their Locd Adaplations:
A + mised farming (insegrated erop and askmal production, e.g.,in the trepical
i highlands).

+ livestock ranchiog,

+ inensive livestock production (poultry, pigs, dairying.

r + lagescale farms. sad plantations inclading minfed faming and irrigated
agriculture.

+ specialized hocticalture Incloding market gardening, truck gardening and
fruit orchards and commercial fruit and vegesable production for processing.

Constraints 10 Increcsed Agricultwral Production in Sab-Seharen Afr
Comizaints (o incressed agiicultural peoduction In tropical Affica comsise of
cal, Blologleal i s s

Based on Okigho (1984}

1. Physico-Chewical Constrints

a) Climate

(1) areliability of rainfall in onser, duation and intensity:

(i) unpredictable pesiods of droaght and flood;

(i) redhuced elfective rainfall in sandy soils and stoep slopes;
e} high soul semperasuse for some crops and biological provesses (eq,
N fixadioal;

(v} high rates of decompoition aad low OM level

(vi) eloudiness and reduced phowsynthesic elficiency in humid sones;

{wiil acute moistore deficits during several months of the year wheee dry

months excead 3 menths;

{b) Soil: Most seils of the hamid und subrlamid tropics arc:

1) bighly weathered, sandy, low in clay;

i) of low CEC, bence colloidal complex. is Jess active;

i) o( low ishorent fertlity except on hydromorphic and yousg

woleanie soif
) u,h in sail scidity;
(+). sabject to multiple oatrieat deficiencies snd toxicities under continuous
i

(vi) high in P.fixation;

(v} subject to invense leaching and of high eroslon hasands under prevailing
tosms.




2. Biological Canstraiuts

unimproved crops and animals that exhibit
low yiekis and Jow yield pote
i) susceptibility 1o disases and pests;
(iif) unresponsiveness 1o sme ‘modern’

jruts (e, fertilizens).
(b) bigh ncidence of diseases, pests end weeds under favoursble. tropical
environmeat.
(c). drastic. ecvionmental. changes: seulting from himan: sctivitiés (farming,

overgrazing, bumning, deforestation, etc), with adverse effects on ecolog
equilibrium and balance in natue.

3. Socio-Ecowomc Conttraints

(a} small farm size more drastically reduced by population pressuce;

{b) unfavoursble lind tenare systeny often resultiog fn fragment
=

(e} poor markering facilivies and pricing structure;

1) unavailability and high cost of inputs;

(8) poor extensioa services;

(h) Dliteracy and supecstition somerimes hampering adoption peocess;
18 poor transparestion (acilitics:

1) shortage and insppropeistensss of inguts;

(k) ol receatly, lack of package spprosch in technology, design, evaluation
and use;

() lack of effective farmer organizations and political “vaice’.

(mw?mvlun's\us or Geemd REvOLUTION AND  CONVENTIONAL  MoDERN
wrumaL ToCINOLOGIES 18 THE IMPROVIMENT OF AFRICAN AGRI
cuLTIRE

Tt is common knowledge tha hovisoutal transfer of apricultural preduction
syrtems or thels component techaologies from the tempersre developed eountries
10 tmopkcal Affica has been cither unscressful or woekully. disappointing, The
current African food crisis which fs the result of failute of over half a cean
of agricultural rescarch 1o produce: significant impact on the productivity of i
vast majority of Africas small fosmers. Tt is also panly sribuable o over.
emphasis on export crops duting the coloaial era and of farmers 1o adopt
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| o sy mosocuban production sysiems of temperste coonizis that depend

o costly inpats and larger farm sizes wo. maintain high productiviey. The failare
of large scale farms such as the East African Groundut Scheme i Tanzaria and
the Niger Agriculiural Project in Nigeria (Bablwin, 1957), and serstegies based on the

|| s o of icresing gl podiction dt pelct treiiona eegies
UNESCO-UNEP

wod sechnologies are reviewed by Eicher and Baker (1982)
1978).

and

Belely, the modern or conventional agricultarl production systems ususlly
rely o the following for increasing yields:
— Cosly inats such a3 festilizess, and soil amendments, pesiicides and growth

| regulators some of which may under cortain conditions have adverse effects on

the cavironments and living things,
L Afchanioation especlally with hesvy michines and' tractors which
« are beyond the means of most African farmers o own, malatain, repair
| o cven hire
« when wcd in vegetation removal, land development and canventional
and irseversble soil - degradation in

tillage often
fragie tropical sails,
« depend a ot on excossive wse of costly pevoleum fuels which are
incremingly becoming less costeffective,
« have not been developed or sdapted for the range of operasions used
an diverse crops eacountered on African farms ranging from planting
10, harvesting and processiag.

— are bighly specialized, involving the grovwing of one er few crops and
other commodities on large Firms. (Such & system on small famms. in Africa is
oth with sisk of failure and minimises household food secuity).

— imvoke the growing of few crop varicrics with narow gepoiic base
- which when rown over large arces are subject - serious damage and Jowses 45
pests and disemse organisms develop resistance.

— involve technologies that are developed on the basis of strarcgies that over-
ook the problems of division of Iabour between the sexcs and growing of crops
in mixtures in which some inputs such ss herbicides and some machines are
‘dhiffieulr 10 use.

B i o s ot il
have 1o be imported ar high cost

revolution relics heavily on the use of fertiliers, pesticides and

ilable and

the major African food crops such ss roots and tubets, plantains and sorghum
e in different coological sones in Africs. Moreover, cven in such crops as
Hee, Afrioa relies on upland rice for over 64% of the crop produced. Alss,
there are seversl socio cconomic and sccond gencration problems os:om!ed with
the groea revolution in Asin such #s those of inpat distributian, ptoblens of storage,
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macketing, hundling sod processing, inequities in income distsibution which are
socially undesirable

The above are by no means exhmustive but do give s good pm.ruf problems
sssociated with green revolution and *modemn’ couventional techaclog

AvrroriaTs STRATEGIES AMD TECHNOLOGIES FOR IMPROVEMINT OF AFRICAN
AsucuLTuRe

Concern shout failure of technologies being developed on agricultural
research. siations to gaia selatively rapid. and widespread sdoptioa by low-resoutce
farsmers in most developing couniries and sbout the problems being encountered
with the green revolution bas resulted in o change in strategy In rescarch simed
t developing appropriate technologics ot the improvement of agriculsural

tion in the tropics. This change In strategy led 1o evolution within the last 10-15
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gears of Farming Systems Resesrch (FSR) — 3 holistic approsch o agriculraral
rescarch, FSR entails the study and understanding of the farmer's overall environ-

‘ment {physical, biological and socio-ecomomic), his production systems; Inpat/

upat relationships, houschold resaurce use dynamics and cons
idaction and adoption of new techoologles as a basis foc detcrmining strategics
il peiotltics n rescarch for findiag more efficient altcanatives 1o the increasingly
cutamodel traditional peoduction systems. Thus it enables due consideration of
the farmer’s poeds and ciroumstances, Through FSR. relcvance of new techuologies
In achicved since it facilivates defining prodoction system characteristics, come
molity. charscreristics wnd rechnology characteriatics that faclitate development
of appeopriate packages of techoologies or input tnlxes and resource management
systems for dncreased sgricultural production by low-resoarce farmers, Apart from
making i componen: techoologies more relcvant, farming systems
reseacch Invohves o thisd phase of activities sometimes called onfarm adaptive
research (OFAR) by which with the Involvement of the farmer, promising
techaologies and subsystems of production are tested on the farmer’s fickd and
adoption monitored in wuch # way 03 1o faciitate fecdback to scicntists
0 research sutions (sec Figure 1). At the same time, the various conseraénts
including policies nd rural infrasiructure respocsible for the yield gap usually
ebserved between rescarch station and the farmer's ficld can bo klentified und
aven. quantified and significandly narrowed.

“Through FSR it has become obvious thet the best sirategy to adope in the
improvement of tiaditional farming systema of tropical Africa is that of intrgrating
“dasirable elements of modern production systems and emerging technologies with
compatible, eqully sound snd wdspied components of wradional Affican agti-
cultucal produciion sysicams anel their companent

The desirsble chanscterisics of taditional Aftican lgdm]mnl rkeika
sysiems that need. 10 be conuidered in desigaing pew and inyproved
systems for small farmers. include:

{0} the divensification of production through temporal and. spatial impeove:
ment of maultiple cropping pateerns that ensure satisfaction of the farmer's
subsistonce and increasing cash requirements, while muinmining  srability of
production 1nd reducing risks;

(i) lategration of srop andd animal production systems in sedicion 1o de-
welopment of facming systems that invelve compooents of improved agroforestry
and agri-silvopastoral systems a1 cirumitances permlt;

(i) the uilliation of purriens cycling asd biological nitrogen fixation
poteaials of plants wherever possible in order to redice the use of costly

() cropping sywtcans which make a5 moch e s possible of indigeacus
and undenwilized crop plants;

) the development of improved cropping patterns, gracing systent and
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technologies which ensare that the soil is kept adequately protected from ezosion
and degradation;

SHEN. o sl b e e

cconomic constraints that limic their use.

Similarly, the various aspects of "moder
ot technologies that should
ing syvems for sustained yick

iation and sppropelat tecnology o minimise dradgery o farn

sigaif & productivity;

(§) integrated pest mansgement to siduco losses in the fcld and n starage;

(I tochniues and merhods ¢
canmot yet be replaoed by bicloial processes;

ensification of production and increased productivity pes ikt arca
of lund In order 0 c rastically ace on expansion of area under
cultivation a5 the msln strategy for increasing production;

on and water harvesting in sembarid and arid
lze saliniration;

(v) lncresscd use of frrigas
areds with messires taken 1 ensure adeg

(vi) methods for cl

(vH) greater wilization of techviques and potestisly of conveational genesic
improvement of crops and animals;

inating tillsge sltogerher or minimizing it;

{wiii} judicions use of agricolrural chemicals,

In vealising the potcotishs of the w of integration of traditional and
s with greater costeffectiveness and concem about the eaviron-
cmerging techoologies may be taken advantage of:

moden technolo
meat, the following

) biotechilogies inchuding tissue culture and related geastic manipalations;
() appropriate use of soll conditioners, growth mglators, and related

ehemical subsiances;

) novel food processing techaigues:
(9} pow and renewable energy sources;

ng: and

(v) computer techniques including modell

ta obiained from remote

(v eollection and dissemisation of sgricslmaral &
seasing
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Qtber Relevant Recommendations and Gaidelines

o achieve more rapid progrens in development of more spproptiate techasl-
agtes neul elfciens akernacives 1o prevailing farming sstems in Africa, the follow.
ing recommendations and puidelines are pertinent:

L High priority should be gives 1o the genetic improvement, prodoction
and wtilization of roots and tubers, indigenous seglectad crops, legumes and other
cropa that have tot been involved in the grecn revolution.

2. Appropriate policiss and Instirations] arrangements that shoold be used
%Mjumptwln-dmm;dmd:kuhm within 8 given time frame

 {i) cvoperation at narional, insrirational, regional and intemational lowels;
1) cooperation and eoordination of rescarch and development st all levels
and effective linkage of rescarch, extension, training and the farmer;

(i) adequate human resources development at vatious levels [n different
disciplines with provisions that ensure technical and peactical competence i
nuu‘nl dﬂdﬂpﬂ:zu[o‘ nceded skilly;

(i) Last, b na leas, effective communication among scientists, extension
workers, farmers, policy makers, and the general public.

‘These recommiendations and cbscrvations are based on Okigbo {1983) 10 which
B i tomld i made for more deaie e

- Prosasss ¢ T DeviLosmevt or Araoemiste TECINOLOGIES FaR SUSTADS
© uie Fanunw Svstens v Taomeas Avmica at TITA

The Taternationa] Enstitute: of Tropical Agriculture (IITA) b one of the 13

research centers (TARC3), supported by the Cansultative

- Groap for Intcroational Agsiculiural Reseasch (CGIAR). Four of these IARCs

docated in Africs include:

. — ITTA: Intemational Institute of Tropical Agriculture at Tbedan in Nigeria

 tHounded in 1967).

ILCA: International Livestock Center for Africn st Addis Ababa, Ethiopia
{m.u in 1974).
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— TLRAD: Toernational Laboratory for Research in Animal Discases at
Nairobi, Kenya d in 197

_ WARDA: Wes African Rice Development Associaion st Monrovia in
Libesia (foundad in 1971 with OGIAR co-financing 7).

All the TARCs have as their general objective the execution of missien-oriented
g o0 OGIAR mandated commodities snd/oe. problems that
bute to the quantitative sod quallitive improvement
jor_ecological sones in the developing conntrics of
iy, TITA's mandate call for:

af food peoduction
the world. Mo

tive improvement of major crops of the lowland

— Rice for tropical Africa.
— Maize for tropical Afcica,
— Grani Legumer

+ cowpea worldwide.

+ sayhesns for wopi
— Roots i Tbers

- cassava, for tropical Africa

+ yums wordwide.

Arica

+ sweet potato,

- eocoyams worldwide.

2. Developuent of kngroved farming systems for susmined produstivity In
the Jowland tropics of the world as alsernasives to shiftiag coliivation and related
fallow sysems. ‘The ITTA's work in farming systems, which Is mainly restricted
to cropping systems for major crops of the lowland humid tropics, inclided n special
research and training progeatame on plantains and starchy hanana prodaction fysiens.
In its Aftica mandsted or oriemed research and training activities, IITA col
laborates with and reccives  clfective support of [ARCs that have the world
mandate. For cxample, In rice TITA receives suppoct from TRRL

i objoctives, IITA's research and waining activities are
irg programs:
1 - Rice {Orfza sativs) Research Programme (RRP)

2 Maize (Zea mays) Besearch Progamme (MRP)

To schieve the
argusized oo the foll

3 - Grain Legumes Improvement Programme (GLIPY:
— cowpess (Vigna wnguicalare)
— soybeans (Glyeine max)
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4 - Roos and Tubers Tprovement Progracume (RTIP):
— casaave (Maribot esculenta)
— yams (Dinseores species)
— sweet potato (|pamoea batetas)
— arolds (Colocasla escolenta e Xastboroma 1aggitifolim)
3« Farming Systems Programme (FSP);
— Land devclopment and soil management.
— Cropping systetas fos rasjoe food crogs plas plantan and staschy banasas.
— S csoonic i - poducion. saamiss a0d i and sy

i appropriate technology for small farmers.
— Secioeconomie studies - production exonemics and farming syatems
rescarch (FSR).

6 - Intemational Cooperation and Training Programme (ICTP):
— Special cooporative projects with aational institions.
— Research, production and special mraining aceistics.

7 - Documesr, Information and Libeary Programme (DIL):

— Library and documcatation.

— Publications ond sudiovisuals

— Mailing and distsibution of pnwmm
— Conferences, and. seminars.

& - Rescarch Support Units:

— Aawide Bokgial Cos Propamme ABCE)
— Demonstration

The shove include mesearch programmes and sctivities (nos, 1.5 plus 8 in part)
the other units, whose setivities .mﬂequ for research or otherwisc,
testing aad

processes.

In all the research programs of ITA, ‘nsegrated’ approach suategics are

..dnpadwﬁ.d. i seliancs o, chemical aad corty fopots while pivieg. bigh

10 technologies that have minimum sdverse efests on the environmens,

of the cbjectives, priotities and focus which seflect this overall strategy of

deemphasising imappropriste green revolution: technologies can be identificd in
 the folliwing objectives of IITA's pescasch programa.

Objectives of HTA's Crap Tinprovemsens Programs

All ITTA's <sop improvement programs give priority to:
— increased yickd;
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— improved quality (¢ g, reduction in content of texic constituents);

ance 1o diseases and pests;

— adapiation or tolers

— adaptation to differeat cropy

— sdaptation 1o mecha

— meeting preferences of consumers and suitabilisy for certain  food
prepanations;

— veduction, of some postharvest losses and s

I sasesees;

W eavironmen

systems;

ity for processing.

Many new crop varictiés produced by TITA have
base and possess several ersits that satisfy mare than coe of the above objectives.

inceasingly wider genetie

Objectives of LTA's Farning Sistems Prograse

In its overall objective of developing mote elficient farming systems foe
sustained yields that eonstimie suitable aliernatives to the prevailing fallow systems,
dut comsideration is jiven to the vasious desirsble and undesicable characterlstics
of tmditional Alrican and 'moders’ or conventional component technalogles. and
s3stems of production. Comsequently, obloctives and charscteristics of technologics,
t0 which high priarity is being giving by the Instirute’s FSP inchule:

— potcnialiry for increasing production pee wnit arca snd fnput;

— reduction of drudgery in farming and minimiding ruraburban migration;

— reduced cost of Inpar

— Isbooraaving porential of operstions ranging from land clearing and
planting to harvesting;

— minimization of hazard 1o man ad, animals end cavironment;

ial needs and roles of women and men,

, ecological soundness and suitabilicy and cultaral

— sitability for fulfilling the diffe

averall economic viabili
acceptability

The various subisystems and spstems of production and assoclatd practices
o which ITTA is giving high peiority are those that fulfill objectives of the farmer
and those outlined sbove, including:

— Impeoved and more cficient cropping paterns and systens in teems of
! arzangements (sole 10 mixed, two or more).
sultable sequeaces and tomtions, e, relay Intercropping, sole andfor
rcsop rotatians,
proved land development and tillage practices {shear
and no-til planting)

- crop combinations &nd spas

e claaring

+ improved soils, wil cover and plaae resddue management (dead mulch
and living mulch).




Giopeiing puiunt
i Iuwmwd sewershod management I which coopping andfor liad wse
adapied 1o different toporsequences or places in Lindsespe (Figuse 2).
The differens toposequences. are used 0 grow those crops best adapied 1o
prevailing soil conditions and warer wble. The Jowest valley botom areas
wetland thar can be used for ricebased cropping syeems and aquacalure.
The highest contours ure wsed for tree crogs or pustore. Several arable upland
ops are grown in-between these soncs {Figue 2).

Procxrss w 1ITA Towaess o New Gaees Revorvmon m Tromear Low.
~ nawm Armic

Mmbbm:hlhmmlﬂ( in ITTA in crop improvement and the

of technologies, practices and production systems that minimize we

&ﬂiﬂl inpur qmdhr climinse some  undesirable charsctediitics and

assoclated with the 'first green revolution’. In the crop improvement

of TITA improved vasictics of sice, maise, cowpess, soybeans, cassava

ucet poratoes. have been selected and developed that - significamily give

highe yields than the local or popular varieries grown by most farmers snd at

ﬁ.m dime possess » wider spoccrum of otber desirsble characreristcs. These
Mﬂf revicwed below.

I8 omeent

About 60% of rice grown In tropical Aftica is upland, Consesuentl
lgives priotity to improvement. of upland  rice, hydromorphic o lowland aad
Mh saticties varying in yield from 15 w 3.5 ifhs, heighs from 76

) e, eturity from 100-130 days, telerant w0 drought and resistant wo blast,
ot and glume discoloration have been developed. Lecal upland rice

. varities rarely give yields of morc than L t/ha. Improved high yiclding long grain

rice. varicties developed ot IITA yidd from 337.5 t/ha as compared
512 t/ha for Jocal varietics. These vary in height from 80136 cm, in growth
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Maize Inprosement

Micked progress has been made in development of improved maize varicties
(open pollinaied and hybrids) with priority piven 10 development of muaise
variesies for (1) midaltitudes of 10001500 m and 150-180 days full scason, (2)
Towland kupu of umm days Full season, (3) kowland tropics early maturing
vacicties of sbour 90 days durstion, (4) highland tropics carly matssing types
uﬁ 130-170 days dutation and full sesson types of 180-240 days aad (5) wopical

early mansricy of 110120 days.

In all yasieties, yellow and white varieties are developed for poulicy and
Buman consumption with priority given to development of warieties resistant to
the male suvak vins, maize moutle vims, nut, exr and walk rou, downy
wiklew, stem borers (Sesamia, Eldsoa and Busseols species), lowland Blight, striga,
4d ‘environmental stresses such o drought, The most fmpartant break through
s the development of streak resistant eatly, medium and Iate maturing axoposiies
Ad fiobirids. The satly maturing varictics yield 2-4 1/ha us compared 1o Jess than
1 t/ha for Iocal varictics and medium o late varicties with yields of from 3.7 t/h
8 compared 0 12 tfha foc open pollinaed varictis, There are now hybeids
#hat give up w 47 t/ha in the bumid lowlands and mare than 610 t/hs in the
4avaasa zuoes. TTA maize vasiesies aow cover over 73% of the cultivated malse

area la Nigeria.

Grein Legwne Improvement

The coupen coostinites Africa’s most ipostant indigenous legume but is
Besdevilled by 4 hoss of discsscs and there are insect pests that attack the crop
at every wage of s life cycle. Of the cowpea dscase, soarces for restanee
uave been idenificd for conpea mossic virus, aphid borne massic, golden ,a:w
‘mosais, cowpes aphid bome mosaie, cowpea yellow mottle, anthracnose,
Bactezial blight, Cercaspors, Faariem wik, scab, brown blosch, Pé,tﬁopﬁﬂnu
#em. tot, Seprorie, ot knot pematodes, ete. Similarly, sources of resistance
fiave been identlficd for leaf hoppess, aphids, Maruca pod bosess, fower thiips,
lruchid weevils and 50 on. These varkous sources of resistance huve been comblned
in varying degrees in improved high yielding varieties which are now available
in exirs early (55.60 dave maturicy), carly (6070 days) and medium marority
{7585 dags) lines. The new cowpen varierics pive yields of 12 t/ha 13 compared
10 600800 kg/ha for local varictics. In the past, 6 of more sprays were required
for good yielkds but now with improved and insect resistant varieties 25 well
timed speaye are nccessary depending on variery, natore and severlty of dnsect
atiack. Reslstance to beuchids I cowpeas has seduced Josses In storage while
‘plant charscieristics sich us growsh duration and plant type have adapted some
cultivars 1o different cropping sysems. Por cxample, the eardly maturing varieties
are wiitable for both intercropping and relsy or rotational cropping sequencies
Ia which they wilise resichisl moisture after & longer duration crop sach a5 o




Soybeans

Soybeuns ure 2 new crop i tropical Africa. Although arear of SobrSaharan

ing utilized. Early sttempes w0 grow soyheans from
tropis cacountered problems of low seed viabilly, low
i s indigenous rhyzobis, éuu:'m!;. stink bug and

Improsed wybcr\: miapmd to the tropics have been developed
at 1ITA with satisfactory levels ability to nodulate with indigenous
rhizobia and yiclds of 1 (J(uh_]

atly

Roots and Tubers Improvensent Program

Cassava s ooe of the major surchy staples on which millioas of people in
a accouna for over 39% of the

e el  adapred 10

: potato slio has a bigh industrial
has developed some vasieties of
potito weevil and viru disase with
Some possess good kaf sicld. sad canogy cover

increasing especi

poential which Is not being rea

oot und tuber crops. However, anuch progress has been
ing and selecting yam vasleties that produce seeds and developing
i dotmancy of yam seeds this facilisting thels peotic

But by treat
lly i Xantbosoms
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Progress in Farming. !;'mm wnd Developaent of Approprisee Technalogier for
Low Resource.Fam

The mechanical and spprogeiane. technologios developed for small fusmers
in tropical Africn inclade:

— CDA sprayers which ate solar o batiery powered and hand or cior
cartied. This facilitares effective lilling of weeds and crop residues to facilitate no-
aill sceding.

— Jab platers thar wre handfed or amofed which ficllnee seeding
darough thick cover of crop residues,

— Rolling injectinn planter which may be handecarried or tractor mounted
and also facilicates planting through crop residues (Figure 3).

— Handepersted cassava harvester o harvesting lever

— Coupes harverier.

— Chenp, simple maize storage eribs that can be constructed from loeally
oailable maierials.

— Maize shellers (handopersted).

— Rice threshing machine.

The sbove are by 5o means exhaustive bot oo or more of them can be wsed
In diffecent cropping of farming systems some of which have been lsted above.
With these, yiekds can be increased per unit arca and sustained from year to year
They include

— intercropping and relay cropping which nsually give bigher sotal yields
per unit area of land,

— cropping sequences and rotation in shorcterm and loag-term situntions,

— mulching, which incoesses yields and soil ferslty, minisizes esosion while
Incresslng waterinfltzation wad ceduces ol temperature and s fluctuations.
Both dead und living mulches can be wed. Living malches have the addisiona]
patential of facilitating crop production an steep slopes

Of the production systems of high wistaisiability, TITA has devcloped e
alley. cropping techaique by which atable food crope are grown In tonatioes io-
berween hedgesows that ace periodically pruned to supply mukh, nutcients and
fuchwood (Figute 4). Advantages of alley cropping inclode:

— supply of mulch which prevents crosion, incresses water infiltration and
supplies sail organic mateer

— lncrease and mu:mm: of soil Feriliny, especially whese leguminoas

shrubs of tress ase u

— reduction of awﬂuude of sail emperstuse/flactuation aod provision of
favorable environment for soif organisms, €.g,, earthworms.
— supply of fuchwood or charcoal.




Fig. 3 - Ralling injoction planter: s appepriste sechalogy for Lo
a1 1ITA: maseally operased, It faclitases sowing of seeds through

T AN il € e e SR B G i
Berween b rows of woody tzees e shubs which an Pty e e B ek
food, fucluond, ctc Here towpess o growing bervoen iens Tewcocepdalia.
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— supply of suakes for viney crops.
— supply of fodder for livestock
— supply a range of raw materials g swurces of drags, structural mateckals,
B o ot . (.
Any of the shove technologies can be used in sssociation with integrated
. systems which ensure sustainability of yickd, especially
where soll conservation measures ate taken.

Emerging Technolagies which bave bees Tound to Facilivate Bever Use of

Techuologies Developed at 1TTA

Tisame culture is one of the emesging technologies that ss proved wseful to
IITA Tn accomplishing the following:

_ germplasm nwinkenisce,

— production of diseasefree clones which faciliaies distribution and ex-
Ghange of grrmpliam.

- ‘micro-propagation and multiplication of improved. maserial of T molth-
plication ratio.

Short-rotation woody biomass

Encsgy
+ Gatbann
+ Dquitcation
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various geaetic mamipulations such as mutagenesis, protoplast fusion,
orginclc transer, wide crosse, eic

The nse of dasue culture 1o faclinee dinribution of disessedres improred
planting maserials and various generic manipolar wa, sweet potut,
yams, cocoyams and. plantains, and use of biclogical control as 8 component of
hlumlﬂi pest management are illustrations of how emerging technologies can
be for in » most costlfective way in bossting food productioa
fx.y;w countries. With little investment in training and facili mations!
imstitutions uplb:lmu can be developed for taking sdvantage of by.no-means
s0p expensive technologies. Tt is however necessary that both TARCs
S kil asirch Vi i demslo e Sl O f s il
that ensure that they keep abreast of developments in biosechnology andl other
emerging techaologies in institutions in developed countrics so that they can make
tse of the relesant results of Tescarch withoat major investments in basic and
‘more sophisticated researc]

A recent development is that of the Ah\m'x‘h biolagical eoatrol s
0 combat the cassava mely-bug caused by Phenococcas maibol u green
alte cused by Movonychellus spp. which spread over large arcas of
betwoen 1970 and 1982 (Figure 61 Apare from ientifying soucces of genctic
resietance, natural encmics of which the most effective i Epidinocarsiz lopei, an
exotic pazasitoid of the meaby-bug and predators. such as Diomis rpp, bave been
imrroduced from Latin America, reared en masse under laboratory condisions and
released both on the ground and by acroplane. The Africawide biological control
program, involving cooperation of TITA, CIAT scicntists and the Commonwealth
af Biological Control (CTBC) has been found very <ffective in combating

mealybug epidemics without resarting o the more expensive and lesselfective
chemical method of pest control (Figure 7).

Tuternationst Cooperation end Traiming Progrant

Progress made in crop impeovement and development of improved prosduction
systerms and ompoaent techaologies will not have fmpace on the farm bevel and oo
national instirations and devclapment project without special internationnl co-
eperative projects that TITA hus with several African coontries. These projects
that ase often funded by doors through bilatena! and mulsilatersl projects invelve
42 offite scientists in national and regional projects in Cameroun, Zaise, Kenys,
Ghana, Niger, Scrra Leone, Tansania, Burkina Faso and 0 on. The SAFGRAD
with ICRISAT nvolves 26 African countries.

of improved varietics of the Institote's mandate erops and fmproved farming
sputens sechnalogy.
Training which s awociated with these special projects enables TITA to
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Fig. & - Spirad of Phemaoocens mamibort (cmeava meslyinig) becween 1971983, Orfgin of
P masibott: Sourh Arerics, (TTTA, 1985),

sssint national insticutions develop capabilities i research and production. Since
frs inception, TITA has aliogether trained about 4,000 participanss with 3,530
from Africa, 136 from Asia, 104 from Eucope, 77 from Latin America and 9 from
Oceanis, Altogether 204 research scholars and 114 sesearch fellows have: been
Inwolved i thesis-related tesearch tralning for the MaSc. and Ph.D. degree cquivaleats,
respectively. Group courses.for production training have been wmken by 3076
participenty while nondegree training has been given to 230 vacation students
wnd 311 research sssociates. In 19835 alone, 678 participants were involved dn
gioup production courses and 62 i degree relaied training. [n & country such
a1 Zaire alone, 133 nationals have received UITA training incloding 19 MSc.
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- Release snd Dispersad Ares. of Epidiscarsis lope, Prashcid of the €M in Africa
it

snd 11 Ph.D. holders all of which are sow totally responsible for the conntry's
cussava research and production program. Some training programs have been
extended t0 Luzophone African countrles,

ConcLusion

With the sirategies which IITA is adoping in resesrch and training programs

sonercals unaffected by the fir green revolution and
inimization of chemicals and problems assoriated with
a in Aftica, It is hoped that & secund green revolution
based more on biologieal innovations thin chemical opes will soon ccrur la
Africa. This development will benefit the majority low rescarces farmess as well
2 the few large seale ones, in Africs
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