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MAJOR CHREATS AND TEQUMD AMPROVE®RINT

AFRICA REGIONAL PROJECT NO, 698-11=130-176"

Summary Description ‘ L .
. )
Cereal grains are the staple diet of Eaastern Africa: Ethiopla, Kenya.,
Somalia, Tanzanisa, “Uganda, Malawl, Zombia, Congo(K),; Rwandal, end’
Burundi. These countries are not self sufficient in the production of
cereal grains, but they have tha production potential to become net
exporters of cereals. The poor genetic quality of the indigenous |
varieties, and the traditional crop husbandry practices inhibit the
goal of increasing production to attain self sufficlency.

The purposes of this proposal are to:
2t
A=t Separate Eastern and Southern Africa from the Africa-wide Majox
Cereals Research Project (WOH-funded).and estahlish an Africe _
Regional Major Ccreals and Legume Improvement Project. -

2. Continue the basic regearch on improved varietiesg of cereals and -

improved cultural practicen, expend the field adaptation triels to °

all the Eastern Africa countries, ond include research on legumes

in eddition to cereol grains. :

ﬂ

The Africa-wide Major Cereals Recacaxrch Project (WOH Cunded) was inible
ated in 1963 with baslc research Tacilities for Easc\Afric& located at
Kitali, Kenya, for maize; and ot Serere, Ugands, fjr Borghums end mile -
let., The facilities for West Afwvi¢s are located i ngeri&o

Thie work on malze preceded that on sorgahums anda mlhlet& and improved

‘varieties of maize have been developed at Kitali. ’Excspt in Kenya,

very limited field adaptation varietal testing’of m&ize has been cone
ducted in Eestern Africa. | \

Prlmarlly because the basic malze rese&rch f&cilitv and w,‘t':a.i’f are
located in Kenya, the initial Tield adaptation trinls &nd demongtretions

. were conducted there folIS@ing development of imp~oveq seede The result

has been & dramatic lncrease in maize production lor Kenyﬁ Lndirenous
varieties under subsistence crop husbandry practi:es averuga‘lonlﬁ
bushels per acre. The improved varieties grown?w:th improYed ¢rop huge
bandry practices by small-holder formers average 70-100 buﬁhela per

acre. The planting of improved sced in Kenya (mvgtly by smalleholde
farmers) increased from LOO acres in 1963 to 265,000 in 196}, with t.e
ﬁgjor Cexeals Pre&%ct lexgely regp@nsibza fox ‘ﬂ /

é dinerease,
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— field adaptation triels condjicted L Tonzanie, Zamble, ond Malawi

HSA D / /. e
: // // . (J

Usinpg the planting materials and culthruﬁqﬁbthoas dcvelopcd;ag\the
Nivali research atation, this project pnﬂﬁosca to expond the pxrram,
with aporopriate techuicald jiatl, to uc(ﬁmpliuh similox results in
the other countries of Eust(runsouthcrg7ﬂfricaol Limited varietal

}

have shown very promislng re

AID will continue to support yg.nrédézt by odding to the present

staft two-agronomizts experienced in vorietol field edeptetion oad o

\\»wglgnt breedexr to do rescarch on coybeans. These three additions are

included in the FY 1969 Africa Regionsal CP.

The planned host countries contribution will be self-help ections in
support of field adaptation trials and demonstration. The performance
of individual countries in providing effective leadership end support
for this project will determine continuing AID contribution end pare
ticipation. : '

B, Setting or Environment 4 &

Food production in Eastern-Southern Africa has been increasing at

about the same rate as population. Except during drought years, pro-
duction is generally sufficient to satiafy the food nceds of the

people at traditional nutritional standards. However, o health
facilities and medical services rcach more of the population, and
growth rate increases, crop ylelds will have to increase corresponding-
ly, or chronic food shortages will develop in these countries,. :

The importance of higher-ylelding varieties of cereals is undersgcoxed ° .
by two facts: ' o - :

.1, Cereals are preferred as the staple diet in Eastern-Southern Africe.

2. The indigenous varieties now in general use have such low ylelds '—f.gx
that improved practices pay only if they cost very little, or in~ . S

crease ylelds enormourly. ; o

Ay ! : N
Therefore, the fundamental problem is to breed and/or select varieties  !'.°
with much greater yield potential than those now commonly usedﬁ- | ?‘1iij
The baslc genetic germ plasm for maize, end to @ lesser degrgé sorghumsy -
has been developed which produce ylelus four or rmore times greater than |
the average ylelds prevelling in txopleal Africa if the lmproved varle
. abios ere uwood in cembinntion with improved crop husbendsy preectices.
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‘ating the sced produation capabilities of .the

. “'*.l

i 1

The progress and findings-lo date in the projecb ‘lave bedn very encourp
acing., Improved strains of sorghum have been sel zcted frpm local r :
tyves, -Yield incereaaes of 100 per cent or more|thove the locally used
indigenous varictics havs been obtained and the ruvelopmcnt of aorghuﬁa
hybrids is well advancea. ‘fhe Kenys Seed Compon/ ls curremtly evalu-l

leMﬂelhﬁa,bm;ﬁﬂ
extensive use of these new hybrids will require:mn much greater effo
in field adaptation trials and demonstrations tfroughgut thh area- thmn
has yet been undertaken. ‘ ,

// ’ A / rJ
I / \ :

The most promising lines from. the world millef/gollection of| over % 000
varieties are being cvaluated for yleld, inse @ and disease resiotauce,

and other desirable chnxnotorintica, and are: hejng increased ! and tdatedg

!
'/

Inter-varietal hybrids of maize are currentJ/ in extenslve us¥ in Kenju

These involve locsl improved varleties inm, c,mbin&tion with Cevtr : 0%
American typas from similar ecological reg mse The- resu¢ting hy)rids
have glven yield increases 50-100 per ceni/greater thoan local : mrfoved v ¢
varieties and 25-30 per cent greater th&n conventloﬁ&l y’br 1dsz€"rst . .
released in Kenya, in 19630\ Tha following ‘toble ahgwa the acrésge of
improved seed planted in Ke

Large-acole

Mechanized
Year Farmers TOTAL Acres
1963 S 390 T 140G
196k 28,200 . 1,800 - 30,000
1965 514 , 700 20,100 Th,800
1966 ©2,500 ‘ . 37,800 . 100,700
1967 130,300 134,700, 265,000

Extensive demonatration plots In Kenys have conolusively shown th&t ’
substantially increased yields resulted fxom the use of Lﬁproveq

seed, proper crop husbandry practilces asad. iertilizer in'the follgwing
descending order of importance: R

O 'w"
le Time of planting _
2, Spacing and plant population - ." o

3., Verlety and geﬁgtic make=up
4, cuwltivation end weeding
5. Fagtilizetion

e o . -

ot 4T VAR TR i s o S e




T

S

The average yield per acre incrveases in direct proportion to the
application of these individunl practices in the same descending
ctder. Thus, there is n dircct correlation between {the level of
btasic husbandry practiccs and production. Production tncreoases
fiam the application of fertilizer only in direct proportion to the -
level of the basic crop husbandry proctices in combinotion with the
fertilizer. ' '

Explicitly inherent is the basic necessity and contribution of the
imoroved sccd. However, the propram was presented to the farmers

as a completely new package progrom of required husbondry proctices
and inputs, rather than just the substitution of improved sced for
indigenous seed in the traditional. crop husbandry proctices. Pri-
marily due to the demonstration progrom, the acreage planted to im-
proved sced by small-holder farmers is managed much better than the
acreage, planted to indigenous sced. Under favorable conditions,
yields up to 100 bushels per acre have been obtained compared to
traditional yields of 12 bushels.. The .Xenya Seced Company, & commers
cial enterprise, now handles all tspects of mnize seed multiplication.
The parental types, as well as hybrid seed, are produced under cone
tracts with local farmers. Hybrid seed distribution is handled
through farmer associations and cooper&tiveés :

Improved corn varieties from the regional project Pacilities in Ken&&'
have been disseminated for limited triels in Malawl, Ethlopla; Uganda,
Tanzania, Congo(K), Ssmalia and Sukn. Such triels need to be greatly

" gxpanded if an impact is to be made on inareasing cereals production

e

h Eastern-Southern Africa.

- i

_~The Rockefeller and Ford Foundation the United Kingdom, and Canada

will continue their support of major cereals research in Eeat Africe.

Tue Foundations arc currently supplylng o geneticlsvu, two agronomistsg,

and fellowship funds for training East Africans. The United Kingdom
is providing funds for major ccreals research to the Bast African

\| Community, end Canade has supplicd two scientists for wheat research.

CE? date, the project has been ¢ngoged primorily in plent breeding and -
testing under experiment station conditions. -The only significant

'out-reach has been in Kenya, where 265,00 acres of improved seed were
planted in 1967, half of which wos planted by smell-holder fprderse .

The gosl is to continme support for basle breeding research and en-

 coursgement for further expension of\iig%g ad&pt&ti@n trials threugh-
. out Eastern-Southern Africe. o '
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Strategy

Most of Uhe kastern Atrica conntrles have engaged in cereals breeding .~

work lor several years and have shown interest in farmer demonstration
(out-reacn) activities and sced multiplication and dilstribution. AILD
has direct-hire, contract, or PALA agricultural personnel qualified to
advise and maintaln surveillance on out-xecach activities in these
countries between consultation visits of the project\speclg}ists.

An intensificd Eastern-sSouthern Africa Reglonal epproach has built-in”
advantages for efflclency and cooperation. The ecologlcal environments
0% the cooperating countries have many common choracteristics favorable
for the production cf maize, millet, and gsorghums which are produceu

ccordination in ficld testing within and among the countries, dupli-
cation® of varieta] development ond testing con be' minimized, end
results can be changed and analyzed systematically. A reglonal ap-
proach also will permit country-by-country applic&tlon'of comnon
prineipies for program organization end monagement. s

traditionally in all. A regional Dpproach can achieve unifoirmity and§§§\\\x\

In summary, the regional approach will capitelize on research results
and developmental work that is accrudng fromma concentrated research

_effort currently being carried out in Kenysa and Uganda. ~Field ad&pt&év'

tion trials in the other Etstern-Southern Africe countries will provide
8 basis for making rescarch more broadly applicable and thus lead to
greauer food production. ;

Thls proposal is to provide additional manpover and 1ogistfc support
for the new Africa Reglonal Projuct conducted under & PASAmuith the
U.S., Department of Agriculturc. This project will -also continue to

be conducted in cooperation with Bast African Community (EAC) and its
subsidiary orgonization EAAFRO (liast Africon Agricultural and Forestry
Research Organization}. . .

Since its inception in 1963, tho project has concentrated on breeding ~
improved varieties of maizc, millet, and sorghum adapted to Africen
conditions, utilizing improved crop husbandry, fer*jllza‘cion3 and
disease and pest control practices. The project has progregsed sufe
ficlently to be able to provide planting materials and technicéld
assistonce to the cooperating Eoastern Africe countries to conduct
field adaptation trials of the improved seed varietles to i&entlfy

the varieties best adapted toc locad conditions. :

The project technicians will consuli with local plaunexrs, institutionsg
end ATD missions “in the cooperating gguntriese‘ Plans end rogrons will
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be desipmed and carrvled out for extonalve varictal fioeld adaptation ™ -
testine, Trials will also be condueted to determine tho combination -
of crep husbandry practices beat suited Lo cach locality of a ¢ountry.
Following this, demonstrations will bo conducted by small farmers to
frrnich practical visual proof that the small farmer can finange and
inplement the new package propram and obtain the increased proquctiona

prdnsioh of field adiptntion triale to cooperating countries iill start
in FY A9, The estimated AID cost to achleve the additional actlvities
proposed here 1s $2, 395,000 for TY 69+ 7h The USDA will prOV1%e°

!

1 Biochemist 6 years

2 Geneticists . 6 yecars each L | : J

3 Agronoﬁigté 6 years each

1 Entomologist 6 years : ' .

1 Soil Scientist 6 years i

plus short-term consultant service ac requlred

e R

The proposed three additional porsonnsl will enable all of the specialists
presently provided (sce paragraph VI), or to be added to the project,

to make more frequent consultative trips to cooperating countries. Visits
to other countries, or oven within Knonya, by the USDA advisors now on duty

are restricted becauso of the tim Ihil st be gait on their breeding activities.

4
!

. Some host countyry leaders have been identified, and others can be identified
when the project intensification bepins and formal arrcﬁgemonts are reached.
However, the past interest evidenced by each of the co;rtrles in cooperating -
with this project gives reasonablo assurance that all 01ntries will a551gn
satisfactory leadership. [ \

¢ \

The proposal will: establish or strongthen instituti”nal\arrangements and
the institutions themselves for carrying out basic ge1et1 research, and
field adaptation (applied) rcsearch t.ials. It will : >rovf e the personnel //
to carry out formal plans with sach country to/péﬁlaC) the\ad hocvrelation
ships now existing in most cases, W /

Pl .

The progect has interdependent relationships in eéchl“ount with other ac%lv@
ities, i.e., provision of fertllizers and other pro

g
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cultves oxtension, erodit, fecdine yooaprams for poultry and 11vcgtock

ard “*“kktin; services, Capital dnvestment will bo roquired fop short-
run partation, o leng=rvun mana Cae bare of fertilizers, agrncuitural

chemicnla, 1nd improved implements; tor facilitics and equ1pmen£ t6 eg- -

talblich seced industvics; and for crodit. Tho expanded project i1l en=
Courate countries to examine these neods and to arrange supporth

Do ™ orred Tarvgets, Results and Outputa - -

1. The targets are to:

a. Negotiate agreements and dovolop work plans as appropriate;
b, Continue the basic rosearch for gonetic quality;

c. E\pnnd and intensify the vnw\mbnl lLiold adaptation trlalg of the
improved sced developed dn bho on-going project to identify the
varicties best adapted to local environments of t@e cooperating

countries,

RS
i

d. Arrange systematic training of staff for each qgo ntry in the
technical and management discipline pertlnent ?of\each activity.

/

t

e. Conduct continous ¢ aluation of progress in acaleA ng the bjectives

and targets of the projoect.

2. Other objectives of the project are: . ~ f;

cooperating countries. \

/ !,‘_ \

b. To screen the world collection of maize, sorghum, andimillet vari-f

J .
etlies for resistance to dlsOﬁze, insects, blrls, and -ther pests
that damage these crops in Africa, and for.
istics.

A

in participating countries, lncludlng tri
levels.

c. To arrange for uniform trials of promising 3arletles hybrids
i ; ab dlﬂfeigkt fertllfty

d. To advise breeders as to methods, objectiv
improving maize,. sorghum, millet and leg d

\A.

a. . To facilitate the exchenge of materials apdjinformavlon among the!

i ————
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those major cropns ltor different ercas.

fertilizer applicationa.

To coordinate Certilizer trialas with tho grain crops iﬁ dif=-
ferent arcas, with particular emphasis on balanced

|

To develop high-yielding and disecese-resistent variétiea of

. heavy . .-

To coordinate existing, and to initiate new, breeding 'prof

grams designed to develop improved voarleties end Korids of
malze, sorghum, millel :nd legmes..

To determine the important dlscases affecting thocb crops

and develop control meanures through the use of fungicides
and the development of rosistant types. '

1
'

To determine the geographic distridbution end severity of

the principle insect pests of cereal and legume crops in

Eastern-Southern Africa; to determine the rxesistance or
tolerance of available germ plasm material teo various insect .
species; Lo mssist plont breeders to incorporate reslstance
into epproved hybrids or varieties; and <o develop

control measures,

tices.

E;/jéourse of Actlon

i

To determine those soils menagement factors which contribyte,
to maximum production of the three crops.
include the inter-relationships of population density, nutzi-
ent requirements, climotic conditions, end menagement prac-

!

%other

Resgearch is to ‘““-¥¥3
v
A~

Py

The Biochemist, one Geneticist, one Agronomist, the Entomologist, and
the Soil Scientist are alrecady in East Africa 8s a part of the orig- T
inal Africa-wide Major Cerenls Rescarch project. '

mists will be recruited to conduct field trials of plant material deve
One plant breeder (Geneticist) will

eloped in the rescarch progrom.

be recruited to do research on soybeane in Malawl.
edditional staff we can anticipate expansion of fi¢ld trials td test

o The adaptability of improved voarieties and hybridsﬁreleaaed from the
\\\$Kenya, Uganda, and Molawl stotions to representat7ve\localit%es in

each country.,

The proposel made here has already Been tried &ndkpro

as @& part of the Africe-wide Modor Cereals proje

[} a

ol

Two additlonal Agro-
With the arrivel of

'\'h

en guccessful
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‘vides for three additiounl stoff mnmbcrs'awd eptoblishes a cepp: inta
wroject for Bastern- bonthnxn Alrica.  The positive results descrived
earlier will be expanded Ln\xnoindo ndr‘fional crops and arces of

- production emphasis. All countries peirticipating in the project.

“ have given D1l support, nnd%mu<h of/’hc succenn achieved in the - !
‘rast can be attributed to Lhn\r\cmr /is on increased cerenl pro«
duction. - Their extension seﬂv‘c“q/in particular hove ployed, and

will ‘continuc to play, & signifiunnt role in getting new v&rietieu - i
nnd idecas adopted. o 7 RN

Tlaanlnh programs wlll be carried out for technic&l &nd moenegement,
, st&ff of participating countiries through:

1. ‘Regional seminars in Kenya for top and middle level personnel.
‘2. Short courses in individual countries, primarily for middle and

lower level personnel. Specific types of tr&ining would be for -
" field inspectors and equipment operators, .

%

Research Component

—~

Evaluation would be accomplished through regular and nn‘ninlnreport3~~,

by the USDA leaders and supplenmcalory comments by AID missions and fh\\\\
AID/W offices. The USDA technic:ans, as professional sclentists, :
are fully experienced in analytlcul regecarch in tholxy fields of
specialization and would apply this competency to the reaults of this

project.
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