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The basic objective c e oziginal Major Cereals Project was to develop
breeding methodology adaptable to maize, sorghum and millet, and to
strive for improvement of these crops. Two years ago an institution-
building element was added, More emphasis is this direction is highly
desirable. The evaluation details measurements of success in the
following: maize genetics and improvement; sorghum, finger millet and
bulrush millet Improvement; and cereals quality improvement. Major
recommendations are: (1) maize breeding should be continued with
modification in the program; (2) sorghum breeding should be continued
as presently organized and with increased emphasis on improved con-
sumer acceptance in order to move sorghum from a solely subsistence
ranking into commercial channels; and (3) research work with the
millets should be transferred to the International Crops Research
Institute for the Semi-arid Tropics in India. The evaluators also
made specific recommendations regarding: (1) research reporting;

(2) improving utilization of research results; (3) counterparts and
training; (4) emphasis on industrial vs. subsistence crops; (5) insti-
tutionalizing cereals research via the East African Agricultural and
Forestry Organization; and (6) personnel, administrative and logistical
matters.
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EAST AFRiICA

MAJOR CEREALS PROJECT EVALUATION TEAM REPORT

I. BACKGROUND AND INTRODUCTION

The Major Cereals Project terminated on 30 June 1972. The purpcese
of the present evaluation is to determine what progress has been made
to date and in the light of this to evaluate new goals and purposes of
the Fcod Crop Research project approved by AID/W*, RDOEA arnd the EAC.
In 1964, an agreement with the Scientific and Technical Research
Committee for African Unity initiated an Africa-wide research program
te improve the varieties of major cereals. Research teams supplied
under a PASA with USDA to work on maize, millet a:d sorghum were
posted ir Western and Eastern Africa. In time, the Eastern African
compcnent was atiached tc EAAFRO. ‘

he sorghum and millet research has been and is currently conducted
at facilities made available through EAAFRO at the Ugarda Agricultural
Research Statiorn at Serere, with the sorghum breeding compnmern: largely
supported, until recently, by a Rockefeller Grant. The AID irpubts in
sorghum have corsisted of a sorghum breeder, an entomologist and a soil
scientist (agro-omist). In addition AID has provided one ma" to work
in millet improvemert. U-til recently, AID has reimbursed to EAAFRO
all miscellaneous local currercy costs for labor, materials, supplies
and transport for support of this research conducted by the AIL-finarced
techniclans, AID has also provided dollar costs for U.S. ~ommodi'ies,
certain housing construction, furnishings, transportatior. ard other
items ir support of the project techaiciars.

The maize research program in Kenya has consisted of one maize
geneticis% posted at the Kenya Agricultural Research Station in Kitale
to conduct research on maize breeding methods ard te advise Kenyan
maize improvement perscnnel. Costs of labor, materials and supplies
at the Kitale location have, until recertly. beer handled in a ma.ner
similar to that at Serere, i.e., through reimbursement by AID thrcugh
EAAFRC. All 1local currercy costs are now being provided by EAAFRO.

Iin 1968, a food techrinlogist, stationed iz Nairobi at the East
African Indus*rial Research Orgarization (EAIRO) was added tc the PASA
Team to conduet seed quality testing of varieties beiung developed by
the project. EATRO, which has made its facilities available, is reim-
bursed by EAAFRO for lccal labor, materials anrd supplies used in suppert
of the activily. AID provides housing costs for the PASA techniaiar.

*Refer to Appendix F for Glossary of Acronyms.
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During 1970, two Field Trial Officers were added t~ the PASA Team
to conduct cereal trials and demonstrations with Ministry of Agricul-
tural personnel ir Tanzania and Uganda. These Field Trial Officers
and their local supporting staff serve as liaison to the Tanzanla ard
Ugardar. Goverrments o facilitate testing, demunstratirg, ard use cof
materials developed by the projert. Miscellareous iccal costs are
provided by EAAFRO.

Since its irception, the EA componern’ of the project has been a
part of the International Research Program of AID with the original
objective of satisfying an expressed need for developirg betier
varieties ard supporting agronomic practices which would ther be made
available through the bilateral AID programs ir East Africa. 8Sirce
that time, a seccn:d objective has evolved, 1.e., institutinializirg
the project with “he FAC/EAAFRO.

In 1969, tre furdivg of tre project was trarsferred to the Africa
Bureau. I the 1970 Prcject Agreement two new elements were iacluded.
These were geared toward insbitutionalizaticn of the project., ramely:

1. Partiqipart *raining to provide African capacity &2 replace
ATD techniciaus.

2. EAC/EAAFR6 agreement tc the assumptior. of sharing lecal cosths
by payirg for operation and mainterarce of ATD-supplied
vehicles and rei.t of the house ccocupied by the maize
ge:ebicist at Kitale.

In 1971, EAAFRO agreed %o supply local costs witheout further AID
reimbursements.

Upor: terminatic: of the currert Major Cereals Proje:t ou 30 Ju.e
1972, the EA cffice of the African Bureau ir ATD/W uadertook 1o
assemble a team Yo review accomplishments of the project in place sn
to evaluate these in terms of the new Food Crops Research Project,
which will ireclude compruents of the Major Cereals activities thavu are
Lo be ccntinued. New elements of the food crops research proje«t which
wonld supplemer:t, the rational research efforts are briefly as follews:

1. Mcunt an effort to develop maize suitable %o low altitude
conditions i+ East Africa,

2. Mount an effort i legume research,
3. Initiate a rire research program, and

L. TIatroduce = regional element into the wheat research
program now well developed in Kerya.
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The members of the Evaluation Team agreed upon by AID/W, RDOEA,
EAAFRO and the EA Governments are as follows:

- Mr. B. A. Omolo, Kitale Research Station, Miaistry of
Agriculture, Kenya

- Dr. John M. Liwenga, Senior Research Officer, Miaistry of
Agriculture, Tanzania

- Mr. A. L. Kyeyune-Sendagi, Acting Chief Research Officer,
Miristry of Agriculture, Uganda .

- Mr. J. Miguda-Alila, Secretary EAC National Resources Research
Counn2il, Arusha, Tarzania

- Mr. James Hawes, Program Plamming Officer, AID/W-TA/AGR

- Dr. Samuel C. ILitzenberger, Agronomy Research Speciealist,
AID/W-TA/AGR (Team Leader)

The Evaluation Team, except for the Ugandan representative who was
ur:able to assist at the initial meeting of the team at Nairobi with other
ATD officials - Mr. George T. Eaton, Regional Program Gfficer, RDOEA;

Mr, Harold Jones, Food and Agriculture Officer, 'SAID/Nairobi and

Mr. Jack Correlius, USAID/Dar es Salaam - convened to firnallize plars i«
conducting the review as requested by AID. At the first meeling of the
team, with the officials indicated above, an agenda and itinerary were
developed. Details of the itinerary followed are irdicated in Appe:rdix A.

Precediures employed in the evaluation exercise consisted of visita-
tions and consultations with related personnel, experimert statiors,
laborateories, seed preducihion and farmer organizations, Ministry of
Agriculture and agricultural uaiversity personniel. The major experime:nt
statiors, supporting teshting network and education institutions supporting
training and agrirultural research shaff are izncluded ia Appendices B, 7,
and D. Pertinent delailed descriptions and locations for each stabtion
are indicated.

The Team's evaluation of related respornses aud viewpoints aw well as
reluted pertinert issues is discussed under Section IZXY of this repor!
(Major Issues, Coustraints, Observations, and Recommendations).

The selected respousible cofficials contracted in the process cf con-
ducting the evaluation are listed in chronological order in Appendix E.

Accomplishments of the EA Major Cereals Project have been discussed
and summarized under Section IT (Project Accomplishments). These are
treated under specific crop headings and their relationships in the three
participeating countries.


http:Couci.il
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Recommendations deemed appropriate of the Evaluation Team, as in-
cluded in Section III, have been developed in lifht of the fact that the
new Food Crop Research Project has already gone into effect and that the
principal aspect of the Major Cereals Project are being continued on a
more permarient basis as an EAAFRO responsibility under the new project.



IT. PROJECT ACCOMEFLISHMENTS

A, Maize Genetics and Improvement

The primary objective of the maize genetics compcrent of the Major
Cereals Project was uvc adapt methods of maize breedinug to the capabili-
ties of develeoping counbries and to compare relative progress actially
obtained using the various methods. Additiorally, it was expected that
the breedirg methods study would result i« improved varieties of maize
being released to the farmer. Continual improvement of the parent
population was expected to better the derived variety-cross hybrid whicp
was already in commercial production (H61l = K11 x Ec573, released i:
1962) at the time the Major Cereals Project was initiated ir 196k,

irformation from the maize genetics research was to be made available
thirougn published reports and papers, persoral visits, ard tne cereals
research conferences as they later became availszble. Visiis to thr
project. by other researchers were to be erccuraged

Evaluaticn of Eastern African materials, u?
ecologicel conditiore, was desired to deter
of the methods ard materials compare-
basis, with ertries solicited *

wide range of

2 the ra.ge nf adaphability
lals were set up or 2 regicnal
articipating countries.,

Deta.ls & ¢

H . rehensive breeding system propoced by Eber‘art,
ATr . S5, sl

&+ were published irn 1967. The paper covered t'ie ertire

£

W te- < . . - . I -
p": o éﬁ;iv1'xon, compositing, populatiosn improvement, #-d commercial
' L0:.. Detailed prouedurce to be followed for the vario.s me'rods

¥ outli~ed 1~ the 1964 Arnual Report and 1.. parers (mimeos) o 12vurrest
selecticr. by Eberhart, ore of which was presex.ted dur:rng the 1.7 ‘eveals
Werkshop at Kivale,

Tre maize breedirng methods study that was initiated in 1964 compared
mas3s, ear-t.o-row, half-sib, full-sib, S7, and reciprocal recurre-t sele:otio:
under Eas! African ccnditions. Variations were ircorponrated in 'rhe mass,
ear-to-rew, and half-sib selecticn schemes tc test the effechs of popuLan;on
selectiorn intensity, random mating, male selectin=. and number of e-‘jiex.

b

Trials are being conducted in 1972, 1973, aud 1974 to fully evealuate
progress to date ir all methods. Final evaluation will be made af'ter ter.
years of selectic: have been completed. In thre meartime, the more
promisirg methnods are beirg utilized by rational programs.,

* Eberhart, S. A., M.N. Harrison, and F. Ogada. 1967. A comprehe sive
breeding system. Der Zuchter 37:169-17k.
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Personal visits have been made to the follr 5. iorn African
courntries: Zaire (1968), Ethiopia (19€7. 7 " Malawi (1970),
- Tanzania (1968, 1969, 1971, 1972), ar’ _er.. (1971, 1972)" Further
contact with irdividual research _ffers has been through the Eastern
Africar Cereals Research 7~ Terces. Papers prese~ted have kept all
mollaboraters up-to - @8 recent, progress and developments. Foup
sum cnnfererc g% peen held at the following locatinns: Kitale,
fifya’ B ; Njore and Kitale, Kenya, and Serere, Ugarda, it 1967;

; and Malawi in 1969; and Ethiopia in 1971.

Although trainirg was not specifically aa objective, five agricul-
" tural otficers of the Keaya Government Ministry of Agriculture have
. served as assisvarts Lo the Maize Gereticlsht. During *hese periods,
eacti has rhad the opportroity to learn abouts the procedures of each
method n the breeding study. Unforturately. these assistants were
secrorded frem the Kerya Maize Research Sechbicn and rorie nas remaied
as a perma:sent partv of the preject.

Four regionai maize variety trials have been conducted sirce 196k,
Participatirg coustries ir2luded: Burundi, Cameracn:, Ethiopla, Ke.ya,
Mad:«gascar, Malawi, Nigeria, Tanzania, Uganda, Zaire, ard Zambia, I nerest
has grown in this hype of trial as shown by the rumber of sites requested:
21, L1, 38, and €7. respectively in the four trials.

Unilizaticn ~f the coicept of a comprehernsive breeding system L&as
beer widespread ia Eastera Africa. Stations using ‘hese coscepts, and
their materials ard metlods are give:n below:

Stat lon Material ard Methcd*
Katumani Ag. Res. St., Machakos, Kerya Kat, SynVII and V.II {S)
Cmbu Ap. Res. S%., Embu, Kenya Embu 1 and 1. (3)
Embu 1% and 12 (M)
NAR3, Kitale. Kenya KCB ara nlE ¢ and F)
KCF (M;
FAAFRO, Kitale. Kerya K11 and Eo573 {R)

*Methods are shown ir pare:thesis ard are keyed as follows:

= mass selechion

= half-sib selection

= full-sib selection

= 5] testing

= reciprccal recurrent selectior
= compesite formation

Qo=
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Station Material aund Method
Ukiriguru Res. and Tr. Inst., Mwanza, UCA. UCB-W and UCB-FW (F)
Tanzaria
1longa Res. and Tr. Irst., Ilonga 1C ard MAS (F)
Tanzeania iCA and ICB (M)

Chitedze Ag. Res. St., Lilongwe, Malawi  CCA, CCB, Makarga Comp. A (C)

Kawanda Res. St., Kampala, Uganda KwCA (S and F)
Makerere Uriv., Kampala, Uganda KwCA syr..2 (S and M)
Mt. Makulu Red. St., Chilanga, Zambia 7CA (S

702 (H)

Similar composite formation and improvement as developed by the East
Africar maize genelics activity is beirng adopted iz West Africa under
the guidance of M, N. Harrison, preserntly Maize Breeder, IITA, ‘tada.,
N.geria, and formerly maize breeder at Kitale, in cocperatic: with tre
major cereals project.

0f the populatiors listed, the following are presently used by
farmers directly cr in hybrids: Kat. Syn Vi arnd VIIT, Embu 11 =xnd 12,
Ec573, Kitale 11, UCA, IC, and KwCA. Data ow the ac_ual utliizavicn of
these populatiors is ~dTawwailatle, except for Kerya. TIa 1970, 7h.5 per-
. cernt of the hybrid seed 371d in Kenya was from material which was u-der-
- gcing some form of populasion improvement. The remainirg 25.5 per-e:t
was of traditicral hybrids which have a fixed parertage of inbred lines
ard are net subject to recarrert improvemernt..

The 1971 hytrid seed production infermatio: from Kenya, for sizll
scale farms only. showed that of the 148,747 hecwures plarted %o hybrids,
53.7 percent of 1he seed sold utilized E~573(Ri2,.2 from the Maize Gerneu.<s
Project as the mele vare::t of the hybrid. A slightly higher perve-tage is
expected when the entire hectarage (212,284 hectares] is taker into ccrsder-
ation, as HEL3C accourted for 7O percent of large scale farm sales i 1971,
The current, cycies of K11 and EcST73 from the reciprecal resurreqt sele . mic:
(R) study arc 21so being uhtilized for variety-crsss hybrid product. o bty
the Tanganyika Waltle congry in southerr Tanzauia.

Estimates for Keaya irn 1972 indicate that the 1. .6 .7 ° - we of
hybrid maize grown i:. Kenya for seed sales will be about 260,000 he :iare:.
This increase of more than 20 percent over 1971 is largely due to the
tincreased use of hybrid seed by small scale farmers and not by trne larger
growers. In Tanzaria in the Arusha and Kilimar.jaro areas, where Keoya
\hybrid 3eed is made available through the Targaryika Farmers Assoriatio.:
(TFA), farmers have plauted 85 n 100 percent of their maize crop tc hybrids.
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The Project has provided foundation seed stncks of pareants of
recommerded hybrids as well as composites to seed production agencies
of partner states. Experimertal quartities have been sent as requested
to cther cooperating courtries as well., An AID-finarced cold sftorage
facilivy is providing = weass to mairtaiz viable stecks of basic germ
plasm for breedisg improvement 12 Facters Africa.

The dramatic progress made in yield, lodging resistant aud
reduction in ear heights in the commercial hybrids using the improved
Equador male parent is shown [» the following table. (Darrah, Eberhart,
ard Penry, 1972.)

Hytrid Performa--e of Origi.al Hytrids a-d

Treir Tmproved Versions at

Nine ILo.cations irn Western Kerya in 1970

1

Hyb1 ids qlgield a Lcdiizg Ear i;;ght
HEL1 (origiral versier) 54,8 100 67 253
HEY1C (improved version) 69.2 126 57 2ls
H613B (crig.rval versiow:) 54.9 100 78 21
H613C (improved version) 682 124 72 238
H632 (traditiecual hybr:d) 46.0 - 82 203
Lsh (2 - .05) 7.5 - 9 8

Four years of reciprocal recurrernt selectic: has produced
rapid impsrovemert ir one of the parertal varieties (Ecuader
573%, ir *the variety <ross, aud ir. a commercial topcross
maize (ggg Mays L.) hybrid. The improved strain of Ecuader
573 is now used as the male parernt of the current commercial
hybrids, HE1lC a~d H613C, ard they yield approximstely 25 per-
cert mere tha, the origiral versions.

With the posting of field trial officers (o-e i Tanzania .- 197C
and the other in Uganda in 1971) finarnced by ATD, it was possible to give
.ccded emphasis to: (1) evaluate regional research under iocal corditiors
and (2) promote . -e uvillzit? - »f pertinent researcn by farmers. These
officers serve as a lirkage betweer. the research ertious’ ..l it ntilization
at the rationzal level. Their extensive trials compared the most adver :ed
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varieties and supporting cultural practices urder differernt local and
¢limatic envirconments. Progress has been achieved in i1dentifying maize
hybrids and pcpulaticrs of promise for medium and high altitude areas.
Promising populaticrs have been idestified for the ccastal areas. Scil
fertility data have been accumulated cn low-yielding, short-season
composites. This work is being extended to irnclude potestially higher
yielding tvpes. Using cily a single example of what research has shown
from the efforts of these trial farmers using fertilizer and improved
husbazdry with their own maize variety would double -heir yield. Using
improved varieties, yields could be increased four to six fold.

B. Sorghum Improvement

‘Tr.e primary cbjeative of the scrghum activity has been and aomtinues
s be tio develsp improved varieties with high yield, irsect resistatce,
srorver-atatired plast wype aad rousumer acaeptance of “he grai~.

Sorghum improvemert in East Africa was sharted .r 1958 wunder
Ruzkefeller support with one research officer, Dr. H. Doggett, who cor-
tirried as the breeder of this activity whes AID begx . providing some
as:istarce %o the project in 1964. Followirg his depaviure ir. De:ember 1970
ard uw %11 the positinn was filled about a year laver by Ir. J. I. Ker=z, 1=
sorghum breed:ng activity was maistained cn a reduced basis., Otner thar
the major inpui of {he Rockefeller Foundation to suppcort Dr. Doggett,, AID
has contisued Lo previde firaicial assistarce as reeded for “re scrgrum
breeder a:.d kis related vosts--trarsportatiorn, supplies, equipmert a.d
laktor zosts.

The primary objective of the sorghum activity Is %o develep im-
rrcved varieties witn high grair yield, ideal plart wype and co.sumer
a.-eprhae. The mesh recent accompiishmernts are that seed ¢f CKcC 4 2:d B
iir~es have bee released %n the Uganda and Tarran.a Seed Schemes. Two
kybrids wtilizirg these lines as pare:sts, HX57 (CK60A x SB6HS) amed Hijak
and HXL71D (CKEOA x 5DX36D) have performed well ard are expected to move
1obe ccmmerczal preducihicn as facilities and competerce develops. A Hiird
hybrid, 2 white grained type HXUET (CK6OA x 5D x 61/6/2) is also performi.g
well a~d is expected o replace Hijak, like Serera a brown-seeded nype. 1
Taczaria in 197C-T71 where five lucabiorns were .compared a-d irc Ke:ya., the .ew
Lybrids averaged mrre than 20 percent more grai: tha- Serena., In a sivgle
trial dur.ng the L1271 second rains av Serere, “he yields of tne hybrids
were evern greater, averaging aboub 50 percert more tha . Serera wialcr vielded
17.3 quin=als per heare. Serera, a commaoly grow:s vArjiewy, was ac early
developmert, cof the project, It yields aboun 15 percert wmore tharn *raditin .-
ally grow: varie'ies.

T an experimeni. comparing variety, popula“ion, plar‘:ig da.e,
fertiliza%ior, weed control, azd shoot fly conurecl at six locatiors ir Ugarda
in was found that the most important single facstor was variety fellowed i
decreasing order by planting date, plant populatici, feriilizer and weed
contrel, Ceed treatment for shoot fly coatrol was least effeclive.
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Two types of shoct fly resistance have been iderntified--primary
and recovery. In the recovery type of resistance, plants are able to
recover from dead hearts which are the result of insect feeding on the
primary shoots. Certain plant genotypes have been found that have tne
capability for rapid production of new tillers. The recurrent selection
method of breeding for this tiype of resistarce has been found to be
highly effective. ILines from India having primary resistance, i.e.,
resistance to initial attack, have been introduced for use i & breediig
program. With the stem borers which have caused losses rauging from 35
to 100 percent, 1o progress has been obtained in their control by breeding.
Stiorage insects have been found to be less of a problem on the corieous-
type grain sorghums than the floury types and new varietal developments
have been evaluated for resistauce to the more important storage irsects.

In the selectici of characters possibly associated with vesistarice
toc damage by birds, lines with long glumes and awns are bei:g evaluated.
Similarly browrn-seeded types with high tarmin sre algo being studied for
bird damage control as well as quality for consumer acceptance.

Foundation seed sY%ocks and increased quartities of the sorghum
lirnies and improved varieties have been provided through EAAFRO charnels
to the Uganda Seed Scheme ard the Tanzanian Watile Seed Farm. Seed of
these improved tiypes of sorghum have thus been made available to farmers
in these countries where sorghum represents an important subsisterce
feod crop and a prizcipal base for local ard commercial beer manufacture.
Ouly limited efforts have been made i Kenya for improved sorghum seed
production and distributicn., Currextly Kenya is irnterested i developitg
cold tolerant; varieties for the highlauds above €,000 feeb.

During the lifetime of the sorghum breeding achtivity of the project,
Drs., D. Jowett aud B. N. Majisu and Mr. S. Z. Mukuru have gaired valuable
working kiowledge and skills in sorghum breeding. Mr. Mukuru is preserfly
working on a Ph. D. at Purdue University under Rockefeller sporsorsnip,
Upcsi completicr. of this training, he will returan to the sorghum activity.
Si1x assistantis to the plani breeder ard nine subordirate staff workers
have achlieved on-the-job training in sorghum breedirg. Dr. Majisu curre; Hly
hieads EAAFRO. Drs, Judy azd Whigham, in their respective countries, have
provided cr-the-job %raining cpportunities for a large rumber of netionzal
perasonrel in their work of organizing a system of evaluabtio: of sorgaur
plaii materials and culturel practices. This lirkage has also served as a
major means cf gettiing research results to the Exbtession Service arnd
ultiimately tc the farmer.

(3

C, Finger Millet

Major emphasis o tzne improvemernt of this self-pollinated c¢rop
has been to provide for greater grain yields and improved grain guiality.
During the life of the project all known varieties have beern observed a:ud
tested under Ugandian conditions at Serere. By 1965, unly 52 varieiies zad
been worthy of further study; 12 of these were sele;&ed for wide-scale
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testing in 1966. Fresently three selectiorns have been developed by tais

project and released for increase by the Ugarnda Seed Scheme. These are

Eogenyi, Serere 1, and Gulu E. While these improved varieties have yielded

only slightly more (about 5 percer+) than the locally-grown varieties, with

t;imely planting, adequate soil moisture and proper fertilization, it has

been demeonshrated with the new varieties farmer yields can be multiplied by
to 6 vimes (2,500 to 3,000 kgs./ha.).

A pyramid gene pool breeding scheme program was started ir 1968
and approximately 2,500 crosses have been made. The most advanced crosses
have been increased and 186 selections have been made from this ponulatiorn
for further evaluation.

Work 1n blast and lodging resistance, two major limiting problems
%o improved productiion, was started in 1968 ard 83 selecticns have bee:
rade for further testing.

Tlie breeding efforts with finger milleti represents virtuslly the
culy effort of its kind iz tze world. Techniques Ia breeding this crop
niave bees developed ic nvercome the handicaps of hybridizing this scecie
which is difficult to work with because of its very small flower parths.

Observations of the project have shown that so far insect problems
are of 0 corsequence to the growing crop or the stored grair.

Approximately tern tocas of seed of thne rnewly released variehy
Engenyi is expected to be available through the Uganda Seed Scheme *his
year, his should plant about 3,000 acres.

D. Bulrush Millet

Bulrush millet,, a subsistence crop growa by farners, is considered

.o be a valuable insurance crop against unpredictable climatic variabiles i
East Africa. This is a cross pollinated crop, tihus thie breeding technique

used with maize improvement has been utilized. At the begiuning of th
work ‘there were 12 bulk populations and approximately 2,000 Lines from Hne

World Collectiinn available for use in the breeding proxram. The primary
objectives were tn classify the World Collectior and develop divergent
populaticns for the initiation of a recurrent seleciuion breeding 'nprozemegz
program. Fourteern populations are being developed. Selectic:. pressures are
now beirg applied or the compeosite populations. After ouly tne fl-on cyele
of selecticn, 31 fteshting and recombiration, the first composite. Serere
Composite 1, was the top eatry in a U9 entry trial. where it produced a
grain yield of 37.3 quintals per hectare. After the second o yele of improves-
ment, an increased grain yield of 17.6 percent was obhained whe& compared t
the first cycle,

The male-sterile line, Tift 23A, was inftircduced from the USA. Usi:ig
this germplasm, ocne adapted strain (Serere 10LA), ard eight otzers have been
developed. Frelimirnary tests of Serere 1OLA began in 19€9, at Serere Research
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Station. When the same pollinator was used, the average grain yield of
eight Serere 10LA hybrids was over 34.2 quintals per hectare, 19 percent
higher than the average for the Tift 23A hybrids. Tests carried out at
twenty locations in East Africa in 1970 showed the average performance
of Serere 10LA hybrids was 7 percent betier than either Tift 23A hybrids
or their pollinator parents.

Dwarf millets have been developed from crosses with dwarf types
from India. Bulrush millets with long bristles have been observed for
possible protection from bird damage but protection by means of bristles
has not been as effective as hoped.

Bulrush millet has been found to be the most drought tolerant
of the cereal crops under improvement at Serere. Comparatively good
grain yields have been obtained under favorable conditions of moisture
and soil fertility.

Liriited specific entomological work has been initiated with the
bulrush millet primarily because of its comparative resistrnce to
prevalent insects in the field. The only pests observed to cause damage
are stem borer in the field and insect damage to stored grain which is
quite compareble to the situation in sorghum. Of the limiting plant
diseases, rust, mildew and ergot have been observed to be the most
serious.

Serere Composite 1 has been released to both the Tanzanian and

_ Ugandan Seed Schemes. Approximately 60 pounds of seed have been provided
to each. The Ugando Seed Scheme will have eight acres of production near
Serere during the second rainy season of 1972.

Training of counterparts in bulrush millet improvement was not
one of the major objectives at the onset of this project. Thus, no effort
was made to provide training in this area to date.

E. Cereals Quality Improvement

Since a sizeable segment of the population utilizes sorghum as
a primary staple, efforts have been made by EATRO to characterize existing
varieties through physical and proximate analyses of the grain. The develop-
ment of standards of plant breeders in selection of improved types and
development of simple milling procedures to increase consumer acceptance
and possibly the nutritional value of the cereals as human food is also an
effort of EAIRO.

A large number of breeding samples of sorghum, bulrush millet and
finger millet have been characterized for seed size, hardness and proximate
analysis. A smaller number of samples have been analyzed for amjno acid
composition. Sizeable variation in protein percentage and lysine contert
were found. The Udy method, a simplified procedure for estimating lysine
and other basic amino acids, was found not to be satisfactory for sorghum.
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Studies indicate that "massa" (the dough from which tortillas
are made) can readily be made from sorghum. This food use, however,
is not native to Africa.

Following extensive laboratory tests, village trials wé}e made
of a CeCoCo cereal polisher. The whole kernel polished product is similar
to that made in a deep wooden mortar but with much less kernel breaksage
and loss. Under village conditions. costs of operations ranged from 35
to 65 cents per debbe (four imprrial gallons). The economics appear
reasonable and the product fully acceptable. The use of the polisher
provides a method for preparing a whole polished grain from the commonly
grown sorghums with brown testa, which is a characteristic responsible
for resistance to bird damage.

Extensive cooperative recipe development with cereals has been
continued with the Home Economics Department of the University of Nairobi.
A revision of the sorghum recipe booklet is in draft form.

F. Interrelationship and Linkages between the Major Cereals Project,
National Programs and other Donors

There has been close cooperation between the plant breeding,
entomology, agronomy and cereal efforts of the Major Cereals Project.
While these have been separate research efforts, the Major Cereals Project
has attempted to tie its coordinated efforts into the national programs
of the three partner states. In the past, in most cases, it has been
difficult to determine where the Community and national program efforts
begin and end. For example, in Kenya, in the maize improvement work,
the maize breeder complements the national program which he has helped
develop. This has made for a well coordinated, integrated team approach.
Other dcaors such as the UK providing agricultural specialists to work in
maize research and production management are alsc integrated into the
team efforts to satisfy needs that cannot yet be met by national personnel,

The accompanying table shows a listing of donors and their field
of technical assistance being provided which were related to the Major
Cereals Project in 1970-71.

Perhaps the most significant linkage in supporting national
programs has come about by establishing the Field Trial Officers' positions
for Uganda and Tanzania as described previously under the different crop
improvement units of the project. In these two countries their national
programs have not yet advanced to the stage of providing this important
linkage between research and extension work. Kenya, on the other hand,
has developed a strong research and production program in maize and is
satisfying this need through its own Field Trial Officers and liaison
staff which have been developed pertly by donor supported programs and
private enterprise, such as the Kanya Seed Company. This company has
provided several essential supporting activities which are basic to any
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Technical Assistance 1970/71

U,S.A,I.D. Maize/sorghum/millet work

Crop and Animal

0.D.A/U.K. Overseas Aid Scheme (Maize)
7
Armyworm Research
Hydrological Research Institute

Training

ROCKEFELLER FOUNDATION Sorghum Research

E. A, Literature Service
Technical Assistance Personnel

Animal Nutrition Grant

Training

FORD FOUNDATION Technical Assistance Personnel
Training

CANADIAN I.D.A. Technical Assistance Personnel (Wheat)

Equipment, etc.

Training

N.O.R.A.D. Technical Assistance Personnel

DANISH A,I.D. Technical Assistance Personnel
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maize production progrem. Appendices B and C provide a listing and a
description of universities, experiment stations and sub-stations where
Field Trial Officers' work has been performed in good cooperative
relationships with national efforts.

Some achievements have been made to tie the results of the Major
Ceresls Project to AID bilaterally-supported programs of the community
states. In Tanzania where the greatest bilateral efforts of AID are
being made, programs are being developed in the areas of maize, rice
and legume research and seed multiplication and distribution. AID's
bilateral assistance to Ugandea and Kenya where considerable research
capability already exists is currently directed to production efforts
and not research. Interrelationships of these efforts to the Major
Cereals Prcject is through EAAFRO.

To date, only brief contacts have been made with the AID-supported
International Network of Agricultural Research Centers (CIMMYT, IRRI, IITA,
CIAT, and ICRISAT) to support the Major Cereals. Efforts are underway,
however, to get greater involvement of the centers to support research
efforts in both the regional and national programs, especially in the
fields of organizing evaluation testing of world-wide collections of
improved plant materials, improved cultural practices and the training
of personnel in agricultural technologies.
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III. MAJOR ISSUES, CONTRAINTS AND RECOMMENDATIONS

A. Improved Crop Varieties, and Supporting Cultural Practice
Contributions

Maize improvement has been very successful in East Africa thanks
to the development of high yielding hybrids and related agronomic
practices, especially for the medium elevations., In view of this
marked success in increasing production, priority of the partner
states in the area of cereal improvement is to be provided primarily
to maize with increased emphasis on production. Thus a false
impression has been created among the partner states that the need
for further research for the major cereals can now be diminished,
especially for sorghum. This is unfortunate as maize by itself
cannot be expected to satisfy the entire cereal grain needs, especially
in the drier, more severe climatological environments and basically
less fertile soils which in terms of a maize production environment
would be classed as marginal or sub-marginal. Accordingly, a low
priority has been generally assigned by the partner states to sorghum
and millet, To date, only Tanzania has expressed continued interest
in sorghum and bulrush millet improvement as much of their land would
be most productive with these crops. As indicated in the accompanying
table, the importance of millet and sorghum cannot be denied as the
total area sown to these crops is about the same as that planted to
maize,

Acres, in millions, sown to the major cereals in
East Africa

Bulrush Finger
COUNTRY Maize Sorghum Millet Millet Total

Kenya 3.0 0.5 0.3 0.3 41
Tanzania 2.0 1.2 0.7 0.4 4.3
Uganda 0.5 0.8 _ 1.3 2.6
Total 5.5 2.5 1.0 2.0 1.0

The importance of sorghum and millet as subsistance crops in the more
difficult farming areas justify the need for continued support in spite
of the Kenyan and Ugandan governments decision to emphasize maize.

This does not infer that research on maize should be reduced since
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consumer preference with relation to availability and price in the
three partner countries is still maize greater than sorghum and sorghum
greater than millet.

Recommendations:

In view of the great soil and climatic variability that exists
in the Fast African States and the fact that basically the major cereal
crops do not respond similarxiy to these environments and that there is
an existing need for continued research to develop improved populations
with increased yield, improved nutrition and consumer preference,
resistance to limiting destructive insects, diseases and birds, and
improved agronomic plant type the following recommendations are sug-
gested with reference to this issue,

1. Maize breeding should be continued in basic breeding
methodology with modifications in the program to provide assistance
in low-land maize adapted to the coastal environments of Tanzania and
Kenya, and to a lesser degree, the high lands where very early maturing
varieties are needed. Population improvement should be undertaken to
identify and incorporate (a) resistance to streak virus, (b) resistance
to root rots and physiological lodging, (c) shorter plants with lower
ear height and (d) improved nutritional quality (improved protein and
lysine) and consumer acceptance,

2., Sorghum breeding should be conti. ...2d as presently organized
and with increased emphasis on improved consumer acceptance (white,
corneous endosperm and acceptable taste for human consumption and
large scale beer brewing industry) in order to move sorghum from
a solely subsistence ranking into commercial channels of marketing.
At the same time, work on brown-seeded types which, because of their
tannin content and related bitter taste, are presently considered
relatively unacceptable by some human food needs, should be continued
in order to satisfy needs for sorghum varieties with bird resistance,
for animal agriculture and other uses.

If, in time, ICRISAT establishes a satelite regional research
center on semi-arid crops in East Africa (possibly in Uganda), as many
phases as possible of sorghum research should be transferred to the
ICRISAT program for FEast Africa as are deemed appropriate. To keep
the research aspect regional or community oriented, EAAFRO should
investigate the possibility of contracting with ICRISAT to have needed
research conducted through EAAFRO,

3., Since finger millet and bulrush millet are considered
subsistence type crops and the national programs are interested
largely in the production phase of these crops, research work with
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the millets should be transferred to ICRISAT as soon as the Center in
India is able to accept this responsibility. Results from ICRISAT
research would be made available either through EAAFRO or directly to
national programs., To facilitate the continued support of research

on a coordinated community basis, EAAFRO should immediately investigate
the possibility of ICRISAT satisfying its needs for an outreach
program in East Africa for millets by conducting it through EAAFRO.

B. Research Reporting

Research reporting has been recognized as a major constraint
toward assuring that research results are adequately disseminated.
The technical reports prepared by the USDA are distributed through
EAAFRO channels to appropriate recipients, but many of the designated
recipients have not redistributed the copies to appropriate personnel,
e.g., Dr. J, Liwenga, a Senior Research Officer in Tanzania, had not
seen the 1971 Annual Report of the Major Cereals Project. Many
officials contacted felt that the USDA report was too technical and
also a need existed for a less technical publication which could be
readily digested by the Country Senior Extension Production personnel.
The EAAFRO Monthly Newsletter attempts to satisfy this second need,
however, much space is devoted to administrative news items which are
of little or no technical interest or value,

A recent publication by EAAFRO and the Home Economics Department
of the University of Nairobi on Sorghum Recipes is an excellent
publication, but it can serve only the more sophisticated segment of
the population., Even these would not by choice prefer to use sorghum
in their food preparation even if available at this level. In order
to get to the regular potential user of sorghum, a recipes booklet
should be prepared in such a way that the housewife could use it, e.g.,
appropriate measurements, understandable language, availability of
ingredients, etc.,, must be adoptable at the village level,

Bi~annual and annual workshops and conferences have had a
valuable impact in reporting research. When USDA project staff
assisted and directed these conferences, community participation was
high.

There seemed to be a general lack of simple publications,
leaflets, brochures which were aimed to assist the farmer in cereal
production. Exceptions to this case were the Uganda Crops Handbook
and the Kenya Seed Company leaflets, posters and brochures on
recommended maize varieties and their culture,
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Recommendations .

With reference to improving research reporting the following
recommendations are suggested,

1. EAAFRO publications should be geared to understanding by
mid-level research and extension technicians who, in turn, can digest
the material for further utilization by technicians and farmers in
production programs.

2., To facilitate understanding of research and production
conditions and needs in the partner states and to provide personal
contacts of research workers at various levels travel of EAAFRO
personnel should be encouraged and supported.

3. EAAFRO administrators should make a special effort to
ensure that EAAFRO reports are received by appropriate recipients,
especially research workers. Partner states should join with EAAFRO
in updating the list of recipiets in each country who should receive
EAAFRO research information.

C., Utilization of Research Results by National Research
Programs

The Evaluation Team as well as those officials consulted
considered the utilization of results of the project in their
national program as the number one problem. Utilization by the
partner states definitely was not equal. For example, in Kenya,
the results of the EAAFRO program are utilized 100 percent, This
is probably due to the total integration of the EAAFRO program
into the Kenyan National Maize Improvement Program. There are no
linkage problems as both EAAFRO and the national maize personnel
have been working as a team with the EAAFRO maize geneticist also
serving as the Officer-in-Charge of the Maize-Genetics Section,
Furthermore, with the existence of the Kenyan Seed Company, an
efficient means of seed production and distribution already
existed.

At the other extreme, with receat decentralization of existing
research in Tanzania and a general lack of scientists assigned to
cereals improvement, utilization of EAAFRO research results by the
Tanzanians were, until very recently, almost nil. It is only since
the Field Trials Officer of EAAILRO has been assigned to Tanzania
that any real utilization has occurred.
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The Field Trial Officer in Uganda is working effectively in
a similar capacity. Because of existing political constraints that
may affect the operation of the project, utilization of research
results may not be as effective as hoped for in the future.
Basically the needed ingredients for a successful cooperative
program with EAAFRO are in-existence in Uganda.

Recommendations:

1. The Evaluation Team considers the Field Trial Officer as one
of the keys to the successful utilization of research results of
community efforts, It is recommended that every support be given
positions of' Field Trial Officers in Tanzania and Uganda as presently
planned, including national assistants and EAAFRO counterpart
assignments., The Kenya maize program should continue to operate as
it is currently organized, i.e., as a team effort.

D. Counterparts and Training

The need for counterparts and trained personnel at all working
levels is considered to be of highest priority in order to institu-
tionalize cereals research at the earliest opportunity in EAAFRO as
required to effectively support partner state's production programs.
The lack of counterparts in recent years has beer considered a serious
constraint, especially in the case of the Field Trial Officers in
Tanzanlia and Uganda. Originally there was no provision for counter-
parts in the program. After decisions were made to institutionalize
the cereals program difficulties were encountered in the establishment
of posts and recruitment of counterpart personnel to fill them.

The Field Trial Officers in Uganda and Tanzania do not have
counterparts., In Kenya this has not been a constraint to the success
of the Major Cereals Project since the maize geneticist also served
as an integral part of the national ‘maize improvement program. Too,
salary differentials between the community and Kenyan national pay
scales discouraged Kenyans from seeking employment in EAAFRO. Thus
there are few Kenyans in EAAFRO compared to Ugandans and Tanzanians
where conditions for civil servant employees are not as favorable as
those of EAAFRO and where the National Programs can least afford to
lose them, With the establishment of the USDA PASA personnel in the
project, they have effectively trained responsible personnel for
day-to-day activities., Only since December 31, 1971, have EAAFRO
pcsts been established for counterparts. Until this was done, EAAFRO
was not able to officially recruit counterparts.
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Fast African Agricultural Education institutions contactedby the
Review Team have indicated their willingness to cooperate in selection
and training of university graduates and undergraduates for candidates
to these posts and to provide for possible advanced degree training in
selected subject matter fields.

In the area of on-the-job training, it was recognized that EAAFRO
could play a significant role in training of national research and
production personnel. This would be of special benefit to Uganda in
cereals production and to Tanzania in cereals research and production.

Relative to the academic level of those counterparts that will
ultimately replace the PASA Team personnel, the concensus of those
contacted was that it was much more important to have personnel with
experience who could perform necessary research in the program than
to have high ranking academic personnel without experience., However,
it was deemed most desirable to have both conditions satisfied if
obtainable for the most responsible positions within EAAFRO,

Recommendations:

The following recommendations are made with respect to counter-
parts and training:

1. A serious recruitment campaign should be mounted for the
recruitment of the best personnel available within the partner states
to serve as counterparts of the USDA PASA Team professiocnals in
appropriate locations., EAAFRO must make it known to all potential
supplies of candiates the number of posts that are available and the
fields of specialization so they can assist in recruitment of
qualified personnel.

2. EAAFRO needs to follow up on the interest expressed in
combining undergraduate and/or graduate training of university
students in a cooperative arrangement within the EAAFRO project
activities for their possible future placement. As another
alternative or additional method to alleviate the staff shortage
within EAAFRO, a program should be initiated to provide for bonding
of interested and qualified first and second year university students
enrolled at the National Agricultural Faculties at Morogoro, the
University of Nairobi, and Makerere University at Kampala. This
is a long~range approach, but worthy of support under existing
circumstances,

3. As a service to national programs, short-term, on-the-job
training sessions should be initiated and developed in cooperation
with the appropriate national researchers. They would be especially
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designed to train selected national research workers in various
subject matter disciplines of competence, especially field trial
techniques and field demonstrations. The length of training in
the different disciplines would range from a week to a full crop
season deperding on the nature of the training needs of the
participant.

4. Graduate training for M.Sc and/or Ph.D. degrees, either
in East African or U, S. wniversities, should be supported for
selected high performance individuals in critical subject matter
fields within EAAFRO as rapidly as qualified candidates can be
identified. Training for participants must include a maximum amount
- of practical training in thelr major subjects such as is ;resently
programmed for gradua.e candidates at Makerere University.

E. Industrial vs. Subsistence Crops

National production programs have their greatest interest in
industrial crops, particularly cotton, oil seeds, grain legumes and
the two cereals mzize and wheat, the crops more or less listed in
order of priority. As a result, resource allocations are being
directed to support these crops. Kenya, in the case of maize, is
planning to provide even greater emphasis to production, rather than
research, A constraint therefore results from national policies which
do not strongly support community research efforts in maize, sorghum
and millets., These policies are based on short term objectives in
spite of the awareness of research needs in the subsistence crops
from the long-term focd requirement standpoint.

The EAAFRO long-term objectives to provide continuing support
for research in the subsistence crops are justified. ZEvery effort
should also be made to promote commercialization of the subsistence
crops such as feed for Ilivestock, beer making and processed foods
(flour, macaroni, etc.) for human consumption, some of which should
include the soybean. The soybeans observed growing in Uganda and
other locations appeared to require the least protection against
destructive insects and diseases of any of the grain legumes observed
growing., Soybeans appear to offer for a large part of East Africa
an almost unlimited opportunity for exploitation in terms of
satisfying human, livestock and industrial needs. In relation to
other cereals, rice in Tanzania, although considered to be both a
subsistence and industrial crop, is considered to be of relatively
low priority for improvement and increased production.
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Recommendations:

The following recommendations are made concerning emphasis on
industrial vs. subsistence crops:

See recommendations Al, A2 and A3.

2. With reference to soybeans it is recommended that EAAFRO
consider this crop as the major one to be supported in the new Food
Crops Research Project preferably at Kampala. In any bilateral
progrant in which donor contributions are involved, concentration
should be given to support the testing and development of soybean
production in areas where it appears to have the greatest promise.
An important element would be to coordinate activities with those
of the three on-going or proposed AID-supported projects in soybean
improvement which are international in scopc.

3. In view of the USAID/Dar es Salaam interest in probable
support of one rice breeder for the national program in Tanzania, it
is recommeded that concentration for improvement of this crop be left
to the Tanzanian rational program unless two or more partner states
indicate strong interest for regional support for rice research., In
any program developed very close linkages should be established for
germ plasm introduction and training with IRRI, IITA and WARDA.

L. In view of the existing interest and technical assistance
currently provided by CIDA to cooperating wheat-producing East African
States, Kenya and Tanzania, to bring about greater regional support
and benefit to this crop in the critical factors of higher grain yields
and license resistance from established international centers, it is
recommended that both EAAFRO and National Wheat improvement programs
more closely link themselves with CIMMYT's breeding and training
programs in Mexico and its out-reach research production activities in
North Africa and Brazil,

F. Institutionalizing Cereals Research in EAAFRO

The basic objective of the original Major Cereals Project at its
inception was to develop breeding methodology adaptable to maize,
sorghum and millet, and as by-product to strive for improvement of
these crops. Since the objective was modified only two years ago to
include an institution-building element, the success of such institu-
tion building can hardly be measured. Only a start has been made to
institutionalize and Africanize the project and more emphasis in this

direction is highly desirable,
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The relationship of EAC/EAAFRO and the three partner states
through which the project is implemented is a very delicate one.
In fact, in some instances, activities have become somewhat competitive,
Fach is striving to survive independently and to make its own impact.
As of this date EAC/EAAFRO is coming out second best in obtaining staff
to conduct their program. Without the USDA personnel to lead the
project, the program as now operating could not function., If EAAFRO is
to survive, it must be in a position to accept its responsibility to
perform basic research as requested by the partner states. Some of the
partner statec have been dissatisfied with EAAFRO in making decisions
affecting reseuarch activities and they have gone on their own to satisfy
their research nceds. The best example of this is Kenya and the maize
improvement program, Kenya feels t it can now benefit from EAAFRO
only by utilizing the germ plasm/fha EAAFRO has established for special
needs. Kenyan officials feel that their program has advanced in maize
breeding beyond the point that EAAFRO can assist, since Kenya is already
empl%%%gg the best breeding methods that EAAFRO has developed with Kenya
for/improvement under tropical conditions.

The historical development of events in Kenya is certainly desired
for each of the three partner states. Unfortunately, this has not
happened in the other states, perhaps because there were no USDA
project personnel assisting until just recently in their program.
Improvements are expected with the presence of Field Trial Officers
and direct support to be provided to national programs by USAID in
Tanzania and donors in Uganda.

An EAAFRO effort witheut relatively strong national programs would
be ineffective, But EAArHO must be able to take the lead and initia-
Ltive in conducting basic research needed by the partner states,
otherwise there would be no need for its existence, This includes
initiative with respect to serving as a linkage between the research
of international centers and national programs,

Recommendations:

The following recommendations are made concerning institutional-
izing cereals research via EAAFRO:

1. EAAFRO, in relation to the partner states, should establish
a policy of greater flexibility of its work program if it is to
respond to the current and long-term research needs of the partrer
states as soon as they are able to assume lLhem if this indeed is the
wish of the partner states,

2. All research efforts with cereal crops by EAAFRO must
compliment bul nol duplicute efforts of existing national programs
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in order to satisfy needs for practical research results which have
early application in national production programs. Such community
efforts should be closely coordinated with national programs so that
with the possibility of &n eventual scaling-down or termination of the
EAAFRO program, the national program would continue essential research.

3. Research in cereal quality should be expanded at EAIRO to
satisfy regional needs of quality imprcvement especially in maize and
sorghum., This might best be satisfied through direct cooperation with
the Quality laboratory of CIMMYT which is doing similar work on an
international basis,

G. Articulation of National Research Needs to EAAFRO

Based on interviews, this area seems to be a real constraint for
EAAFRO as respective national interests and actions have taken priority
over those of the Community. Possibly this has come about because
of insuff'icient contact between EAAFRO and the partner states
at Resource Research Council or technical levels. While initiative
is essential on the part of EAAFRO it can only be effective if it
satisfies a real need of national programs. It therefore becomes
essential that common research needs are generated from national
requests. To make these known also requires initiative on the partner
states, requesting assistance from EAAFRO in areas which can be most
effectively handled by the Community rather than by any one of the
national research programs.

Recommendations:

1. EAAFRO technical and administrative personnel should meet
annually as a minimum with leading national research and production
personnel of the partner states following the annual working confer-
ences to determine progress to date and what orientation should be
for the next year's efforts,

2. EAAFRO technical and selected administrative personnel should
make a special effort to regularly assist at National Field Days where
EAAFRO inputs are being put to effective use,

H. Duties of AID/ARS Technicians and Performance in Meeting
Project Objectives

In general, the Evalvation Team frund that the past performance
of PASA personnel was in k-epine with the dutiec deseribed in their
job drscriptions and n-ads of the prooram. PASA personnel saamed
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to have a full understanding of the objectives of their responsibilities
and they have performed well in relating their programs with that of the
project effort. In some instances it was observed that more time and
initiative should have been used as well as improvision in resolving
field problems with their supporting field staff and workers.

While the way of operating the program was, of necessity, that
also of directing it, this was essential in the early phases of the
project. At that time, PASA personnel took advantage of national inputs
of land, labor and a limited amount of technical expertise of the
national experiment stations to successfully conduct the EAAFRO program.

The Evaluation Team has not recognized any serious contraints
regarding this issue, although the problem may arise as the EAAFRO
program becomes more institutionalized. When this occurs, working
relations could become somewhat competitive for EAAFRO. Resolution
of these problems may require that EAAFRO accept a shifting, flexible
role in working with national governments. Likewise, the PASA personnel
must be aware of the need for this flexibility role and work accordingly.
EAAFRO personnel must continue to take full advantage of all inputs from
the national programs in an integrated, harmonious manner to maximize
joint efforts and efficiency.

In the past, turnover of PASA personnel has not been a problem
as there was adequate overlap, orientation and USDA supervision prior
to coming on the job and during their tour of assignment. There may
be problems in the future with respect to overlap or duration of assign-
ments in Uganda in view of the isolation of the Serere Experiment
Station and the presently sensitive political and security situation,
Some EAAFRO assigned personnel indicated their reluctance to return
following their current assignment,

Recommendations:

Because of the highly technical nature of the work and the special
knowledge and experience required, careful recruitment of all PASA
personnel should be made from candidates who (a) have had broad farm
experience and a minimum of two years working experience in their
specialty and (b) are especially capable of adapting to new environ-
ments and (c) are capable of improvising as the situation requires.

I. Technical, Commodity and Service Backstopping of Staff

Technical backstopping of PASA personnel has been outstanding.
Adequate supervision and guidance has been provided through annual
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and intermittent visits of U.S. based USDA personnel, coordination
of report preparation and through other means., Every opportunity
has been given to technical suppcrt of the PASA staff to attend
professional-international conferences and workshops.,

Certain equipment supplied to PASA personnel for project work
has proved to be unsatisfactory because of service problems and over-
sophistication, In the case of U.S, source vehicles, there exists the
problem of lack of local service and availability of spare parts.

As a consequence almost all project vehicles have reached the point
of undependability. Transportation is a sericus constraint and must
be dealt with on a priority basis if project activities are to
continue., This is epecially true in Uganda and Tanzania.

Processing of travel vouchers, logistic support, communications
and other administrative support problems have become quite serious
as some have been unattended for more than one year. Other
administrative and logistic support to the PASA personnel provided
by USAIDs in Dar es Salaam, Kampala and Nairobi has been very
satisfactory.

Recommendations:

1. The Evaluation Team recommends that U.S. source vehicles
be purchased for the EAAFRO project only when spare parts and service
for such vehicles can be assured. Requests should be made for waiver
authority tc purchase foreign make vehicles for which adequate local
services and spare parts can readily be provided when this is deemed
appropriate.

2, More effective administrative and logistic support should
be provided to PASA personriel assigned to isolated posts both by the
Project Manager and the administration of EAAFRO at Magugu headquarters.
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SUMMARY AND CONCLUSIONS

At the request of RDCEA and AID/W, an intensive review of the Major
Cereals Project was conducted at project sites in Kenya, Uganda and
Tanzania., The terms of reference for the evaluation addressed issues
considered to be possitle contraints, identified and evaluated accom-
plishments and evaluated the project with respect to changing goals and
objectives. A series of reccommendations were prepared to suggest
possible further direction of some elements of the new Food Crop
Research Project into which the terminated Major Cereals Project
is phasing.

The evaluation consisted of visits, consultations and interviews
by a six member team with project and related activities in the three
partner states comprising the East African Community. A report prepared
during the fourth week of the review indicated results of the
Evaluation Team's efforts,

An overall conclusion of the Review Team is that phenomenal prog-
ress has been made in Kenya with maize breeding and production, due
largely to the coordinated efforts of the EAAFRO Major Cereals Project
in consort with the research and production personnel of the Ministry
of Agriculture, the Kenya Seed Company and the Kenya Farmers Associ-~
ation. This effective pattern of coordinating research, production
and marketing could also serve teo attain similar progress in maize
and other food crops in all partner states.

EAAFRO, in evaluating breeding methods adapted to East Africa, has
successfully developed improved varieties and hybrids and related
cultural practices which are being incorporated into national produc-
tion programs. In tne rast, EAAFRO has satisfactorily performed its
role in conducting basic research for utilization in partner states.
The future of EAAFRO depends on its ability to initiate research,
to promptly respond as requested to the expressed needs of the partner
states for research and producticn and to coordinate its work with that
of the international research centers. Likewige, its effectiveness
and viability depends on the ability of the partner states to utilize
results from EAAFRO.
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APPENDIX A
ITINERARY FOLLOWED

DATE

21 August AID/TAIAGR comporent of Reviw Team* departed
Washington, D .C.

22 August Visit FAO Cereal Improvement Officer, Rome

23 August Enroute Kenya

2/, August At USAID/Nuirobi - Developed detailed program of
individual country and EAC visitations

25 August Visit EAAFRO Center, Maguga and FAO Kenya Country
Office, Nairobi

26 August Visit Cereals Quality Laboratory, EAIRO, Nairobi

27 August(Sun)Nairobi

28 August Visit Kenya Farmers Association National Headquarters

2% August At Kenya Research Experiment Station, Kitale, regarding
maize improvement activity '

30 August Visit Kenya Seed Company Headquarters and Seed Farm,
Kitale and return to Nairobi

37 August Enroute Agriculiural Research Experiment Station,

Serere

Confer with EAAFRO Major Cereals and Ugandian Station
Staff, Serere, regarding sorghum-millet research
activity

Observe field and luboratory research at Serere and
return to Kampala

Kampala

Visit Kawanda (Ferennials) and Namulonge (Annuals)
Stations and Makerere University and Kabonyolo Expt. Farm
Confer with Commissiorer for Agriculture at Entebbe
and USAID officials and travel to Nairobi

Confer with Kenyan Agriculture Ministry Research
Officer, Dean Faculty of Agriculture, and USAID
Officials and travel to Dar es Salaam

Confer 'with Tanza.ian Government and USAID Officials
at Dar es Salaam

Visit . longa Station with overnight at Morogoro
Return to Dar es Salaam and fly to Arusha

Enroute to Arushsa

Confer with RDOEA/Arusha staff and Tanganyika Farmers
Association Manager

Confer with Dr, F. Ogada at Nairobi

At Arusha preparing report

See Appendix E for review team members that assisted at the
different locations.
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APPENDIX B

CEREALS RESEARCH AND EXPERIMENTAL STATIONS IN EAST AFRICA:
EAC/EAAFRO LINKAGES

Medium Altitude (1500-5500 feet) High Altitude (5500 feet)
Embu (K)* ++ Kitale (K)
Katumani (K) Njoro (K)
Kisii (K) Lyamungu (T)
Kakamenga (K)
++ “longa (T)- Kenya = 2
Ukiriguru (T) Tanzania Z 1

++ Serere (U)

++ Kawanda (U)

++ Namulonge (U) Low Altitude (1500 feet)
£++ Kabanyolo (U)
f++ Morogoro (T) Mtwapa (K) ¥#3¥
Mtwara (T) ¥###
Mlingano (T) ###

Kenya = 4

Tanzania = 3

Uganda = 4 Kenya = 1
Tanzanig = 2

++ denotes stations visited by Review Team
£+ University Farm - Faculty of Agriculture
vx# Coastal Corridor with elevations less than 500 feet
Letter designations in parenthesis indicate countries:
K - Kenya
T- Tanzania
U - Uganda
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Experiment Station: Embu Agricultural Research Station, EMBU, Kenya
Responsible to: Ministry of Agriculture, Nairobi

Date of Formation: 1965

Aititude: 3000'-5000% (914~1524 )

Soil Characteristizs: Dark red, friable clay, well drained,
(Latosolic soils). A-horizon over lies a dark-red, subangular
blocky friable clay.

Tovographical Data: Rolling

Ecological Classification: Land nct forest, large shrubs mostly
evergreen, Dry sub-humid to semi-arid.

Climatic Data: Mean Rainfall 30-40"

Mirimum Temp. 10°-14°n,

Max imum Temp. 26°-30°C.

Physical Facilities: On administration building; two laboratories
with offices. Machine shop, irrigation facilities, electricity and
treated water, Senior and Junior Staff quarters, dairy and machine
shed.

Field of Investigaticn: Maize, pasture and beans improvement,
dairying.

!, Projects Under Investigation: Maize breeding and agronomy projects.

Dry beans project and pasture improvement programme.
Personnel: Senior staff -6

Technical Staff -10

Clerical Staff -3

Drivers -2
Subordinste Staff -30
Casual =20 on and off

Publicaticns - Library: Annual Report, Thesis and Handouts on
zultural practices of these crops,

Results - GContributicns: Results from this station apply directly
to the Central, Eastern Provinces and the drier parts of Machakos
and Kitui districts

Observaticns:

Maize Breeding and agronomy cover three main ecological regions, one
of which is medium altitude or maturity zone headquartered at Embu.
This is one staticn whose materials apply directly to Uganda as a
whole and most parts of Tanzania other that the coast. There has
been a lot of exchange of materials between this programme and most
of neighbouring States who fall under a similar zone. It has been
used as cne of the locations for the Major Cereal Project under the
EAAFRO, Maize Genetics Division, The hybrids H 511 and H 512 which
are produced commercially have been grown extensively in partner
States as well as Ethiopia. This being the bean area, in other
words beans form part of the staple food, soybeans would be very
mich appreciated here.
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Experiment Staticn: Ka*umanl Agricultural Research Ststion,
Machakes, Kenysa

Resperigible to: Miristry of Agriculture

Date of Formatior: 1955

Altitode: 1575 m.

Soil Characgieristics: Dark brown lcams, derived from tuff.
Topogrsphical Data: Fairly flat, more or less like range land.
Ecological Classification: Land not of forest potential, carrying
a variable vegetation cover, wocdland, bush land or savannah,
Climatic Data: Mean rainfall 20"-30" (510-760 mm)

Mirimum Temp, ‘OO-?AOC.

Maxim'm Temp 22°-26°C

Two seasor. a year, long and short rains,
Physical Facilities: One rectangular block containing administration,
laborstories and offices; senior and junior staff houses, machinery
workshecp, engine house for electricity, and irrigation facilities.

. Field of Invesligatiorn: Maize, scrghum, pasture, beans and castor

for o0il project. Millet improvements are also covered.

. Projects Under Investigation: Maize, sorghum, castor oil and beans.

Dairy cattle, sheep and goats.

Personnel: Senior staff -5
Tech. Assts. -8
Clerical -4
Drivers -6
Subordirate =30

Publicaticns -~ Library: Annual Reports

Results - Contributions: Results from the station are utilized
in most marginal parts of the country.

Observatiors:

Bearing in mind that two thirds of Kenya is semi-arid and therefore
margiral, the impcrtan:e of this station to the nation need not be
over—enphisized

Ir Kerya, this area is more wften than nct hit by drought, and
as stich, this early maturing maize program is just ideal. The
method used to improve the twe main composite populations is S,
Selection, a methsd that has come directly from the breeding
methcd study dcre ty the Major Cereals Project,
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Experiment Staticn: Nyanza Agricultural Research Station, Kisii,
Kenya

Responsible to: Ministry cf Agrizulture

Date of Formaticr. ~9h3

Altitude: 5000 -7050" or '9524-2"34 m.

Soil Characteristics: Dsrk red friable clay, (latosolic soils)
humid regicn well drained soils. .

Topographical Data: Quite hilly

Ecological Classifacation: Land not forest potential carrying

variabls vegetation cover, moist woodland, bushland or savaunah,
dry sub-humid to semi-arid

Climatic Data- Mean Rainfarl 70n-8C"

Mirimum Temp. 14°-7€C,

Maximum Temp. 26°-30°C.

Physical Facilities: Main admiristration building, stores, dairy,
junicr and serior staff hcuses, electricity and treated water,
Field of Irvestigation' Maize, pasture, soybeans, bananas and
passion fruvit Breeding and agronomy.

Projects Under Investigation: Maize and soybean improvement with
pasture evaluatior

. Personnel: Senicr Staff -4

Technizal Staff -8
Clerical Starf -2
Drivers -2
Subordinate Staff-20
Casual off ard cr--0

. Publications - Libracy: Annmal Reports and handouts on cultural

practi:es of thecse crops

Results - Cortrabuti-ns: Results from this station are utilized in
Nyarza and parts of Rift Valley Province, however, it is available
to any other part of the courtry with similar conditions.
Observaticrs:

Extended malze agrono.y project under the British 0.D.A. is going

tc centre their interest in this station and the naticnal soybean
and groundnrut for ¢il and rrotein will be directed from this staticn
since Nyarza will be mair forus in these projects.
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Experimert Station: Western Agricultural Research Station,
Kakamega, Kenya
Responsible to: Ministry of Agriculture
Date of Formaticn: 1953, first crop planted in 1956 and farm
boundary was finally surveyed in 1958
Altitude: 73000 - 500C' (194 - '524 m)
Soil Chkaracteristics: Well drained, dark brown sandy loam
(podsolic soil),
Topographical Data: Rolling
Ecological Classification: Tropical forest., humid to dry sub-humid
equatcrial climate  Fcrest arnd derived grassland and bush land with
or without glades
Climatic Data: Mean Rainfall 70"-80"

Minimum temp. 14°-189C,

Mexzimum temp. 26°-30°C.
Physiesl Facilities: One administration building; one office and
laboratory, senior and junior staff housing, dairy and workshop.
field oi’ Investigatior: Maize, pasture, peanuts, soybean and dairy
improvement program.

. Proiects !lmder Investigation: Maize Agronomy Project.

2ersonnel: 3Senior staff - 4
Techrnical staff - 10
Clerks - 2
Drivers - 2

Subordinate Staff - 42
Publications - Library: Annual Reports., Thesis,
Results - Contributisrs: Results from this station are utilized
in Nyanza and Western Kenya.
Observaticrs.

This is one of the locations used by the EAAFRO Maize Genetics
Division for evaiuations cf the breeding methods as well as the
hybrids, compcsites and varizties that have come out of the Major
Cereals project
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Experiment Staticn‘ TIlonga Research & Training Institute, Kiloss,
Tanzania.

Responsible to: Miristry of Agriculture,

Date of Formatior* Approxinately early 1930's,

Altitude and Logaticn: 503 metres, '0 kilometers North East of
Kilosa, in Morogoroe Regiorn

Topographical Data: Fl!at plains at base of Kilosa Mts.

Soil Characteristics: Alluvial Soils

Ecological Classification: Wooded grassland,

Climatic Data: Twe rainy seasons, first occuring March-June, and
secend from September-November.

Physical Facilities The area of the station is in the region of 820
hectares of which abcut 300 hectares are used for experimental
purposes  Buildings include one f{or Administration, laboratories

and accumclation for institute staff. A food science teaching unit
has been added reczerntly (July 1'972)

Field of Investigation: ° Flant selecticn and breeding. Breeding
of cotton for yield and disease resistance and selection of locally
sdapted varieties of cotton ard kenaf 2, Crop husbandry.

Cultural practices and fertilizer trials on maize, soybeans, ground
ruts, local und ivtreduced legumes, crop rotation and soil mainte-
nance 3 Entomology  Bicnomics and control of pests of economi:
importance, particularly on cotten.

Projects Under Investigati.n- Cctton breeding, maize breeding, rice,
pastures, grain legumes

Perscrnel: 'O Research Cfficers.

Publizations - Lihrary: Mcnthly reports, annual reports of progress.
Internaticonal jeurnals, "East African Agricultural Journal", "Annual
Reports of the Rescarch Division "

. Results - Centribotizrs: A vumber of improved varieties of maize,

cottor arnd rice

Observaticrs:

It is %he prircipal :cttorn research center for the Eastern growing
zone  Research work on a wide range of crops including maize, rice,
legumes, rastores uard herticultiere is carried out. Human nutrition,
nutriticon research, crop breeding
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Experiment Station: Ukiriguru Research & Training Institute, P 0.
Box 1433, Mwanza, Tanzania
Responsible to: Ministry of Agriculture
Date of Formation: Early 1930's when two agricultural officers began
working on the selection of improved varieties of cotton,
Altitude and Locaticn: 3,200 feet, 27 kilometers South East of
Mwanza town, on Mwanza to Tanbora road.
Topographical Data: Hilly with shallow valleys here and there.
Soil Characteristics: Hill sands, cracking mbuga soil.
Ecological Classification: Mainly a grassy area with occasional
shrubs and trees
Climatic Data: Mean maximum temperature 28.6°C

September/October warmest

Mean minimum temperature 17.4°C

Annual Average Rainfall 44"

(February and March)
Physicgl Facilities: Laboratories, office and library block, staff
quarters, A teaching block for over 200 students.

. Fierld of Investigations: 1. Colton breeding agronomy. 2. Fibre

technology, 3  General entomology. 4. Corn breeding. 5. Agron-
omy of corn, 6. Fertility and soil chemistry. 7. Food crop
breeding and agronomy. 8. General pathology.

. Projects Under iInvestigation: '. Pasture research 2. Food crop

improvement 3  Corn breeding 4. Cotton breeding 5. Fibre
technology.

. Personnel: '2 Research Officers
. Publications - Library: Internal journals; E.A. Agricultural

Journal, Annual Reports of the Research Division.
Results - Contributions: Improved varieties (maize and cotton)
have been develored

. Observations:

The institute is the largest providing a 2-year agricultural
training for students completing secondary school education.
Its major contribution has been in the cotton industry.
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Experiment Station: Serere Research Station, Soroti, Uganda
Responsible to: Ministry of Agriculture
Date of Formation: In 920, as a demonstration area to encourage
ox-ploughing.
Altitude and Location: !',i180 meters., '8 miles South West of Soroti
in Teso District
Soil Characteristics  Greyish brown sandy loams overlying orange
to reddish brown loams
Topographical Data: Generally gently rolling,
Beologicul Classification: Butyrospermum Savannas - Kyoga Basin
savannish type with a thick but open canopied stand of deciduv.s species,
Climatic Data: Mear maximum temperature 27.5° to 30°C
Mean minimum temperature 17.5° to 20°C.
Ar.nual average rainfall - 1,384 mm, bimodally
distributed
Physical Facilities:

The station occupies ¢80 hectares, of which some 404 hectares are
farmed on a rotaticra. basis and are used for field experimentation,
while a further 120 he.tures of land zleared from bush in 1961

is being progressively reclaimed. The remaining area is occupied
by Kakudam Hill, houses, offices, laboratories, workshops and farm
building.

There was considerable expansion in laboratory space in 1950's
providing blocks for food 2rops. chemistry, entomology and
livestock research and ir the early 60's laboratories were
erected for the East Africar Community sorghum unit with funds
from the Rccketeller Fruniation  The most recent additions
have beer lacvoratories, stores and coffices financed by USAID
for the ccre=q! stheme

A most valuable system of Variety Trial Centres controlled by exten-
gicr servize, witn research direction from Serere, is maintained.

In 211 there are uzpproximately 25 of these each one fenced, with set
rotational biocks and additioral land and facilities for running
trials These provide each season an extremely useful range of data
on the performarce of experimental material and methods over a range
of eduphlic and ciimatiz conditions in the North and East.

. Field of Investiguation. Fcod crops, cereals, cotton, entomology,

chemistry, seed testing, vasture agronomy, livestock, ox
cultivation,

Projects i'nder Investigatiors The broad aim of the program is to
maximize y:eld per he:tare using 4 rotational system of agriculture
which ersures maintenance .r improvement of soil fertility.
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Reselectics of ground et stockn, developmernt of higher yieldirg
cereal varieties and Lhybrids, beiter quality types of cottorn, pes!
control, crop rotabiocnal stud.er, agrcremy of grasses and legumes,
improvemert of livect: k nd teqting of ox-oculbtivation systems are
presently urder §westigan:
Persorrel: 1% Ser:icw zrai by 12 Disromat staff, Y0 research
assisvarts, ad LS50 labereras,

Publicaticns - Library: Annual keporis of Progress, -irculars,
bulletias, bookle=s. pamphlet= a~d hand~-outs corncerning cultural
practices crops. varieties, agroncmy, eic¢. A general library
coverirg most st jer e e mal tzived for swaff use.

Resul*s - Cornr,bucionz,  Tuproved orop varieties (cereals, food
crops, cotten, and pasure grasses and legumes), have beean developed
ind released. Improvement of the E. A, Zebu crossbreeding of local
with exotic blcod. and pasture studies have been carried out,
suservalions:

LI

b

Tre Station Is p-rt of the Research Division of the Department of
Agriculture which fuoceticns wder tne direction of the Chief Research
Cfficer. In additicn to Ugarnda Govermment staff, three further
wrganizations work witnin t-ne framework of tne overall cropping
program.  Thney are the Fast Afrirar Community unit, concentrating
mairly ov sorghum breed...g and agroromy for the whole of Fast

Afrira, the US/ARS cereal v i wnich deals with cereal crops, e.g.,
fivger ard balrust millet ac well as tertain facets of the sorghum
work, and the Ccotton Research Corporation which concentrates its
ortorts o the breedi-g wrd agreonomy of the cotton crop, specifically
For fne Horts and Wast areas of Theanda,
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Experiment Station & Address: Kawanda Research Station, P.0O, Box
7065, Kampala, Uganda
Respensible foi Ministry of Agriculture, Entebbe, lganda
Establishment Date., 1337
Altitude _and Logcation: 3924 ft, and is '2 km, ncrth of Kampala.
( 32 321E and 0Y.25'N)
Soil Characteristics: The underlying rccks are cf preCambrian age
ard are chiefly granite and quartzite with a little schist, all of
which are included in the Karagwe-Ank-Olean system. Soils are
mostly reddish-brown loams about 10 inches deep overlying uniform
red clay whicn is free draining and has a loamy consistency.
Topographical Data: Lardszape is typically that of a dissected
pediplain having undulations of about 300 to 400 feet amplitude.
Ecological Classificaticon: The natural vegetation of Kawanda
is mostly fine climax arnd seral stage grassland, with scattered
evergreen trees. It can be described as Pennisetum purpureum -
Hyparrhenia rufalmperata cylindrica grassland under Chlorcphora
excelsa trees. Tne natural climax would be moist semi-deciduous
forest.
Climatic Data: Climate cof Kawsnda is moist, sub-humid, with
a mean anrmal rainfall, bimodally distributed of 48 inches per
annum---The main wet seascn oeing April-May and the short rains
in September - November
Physical Facilities: Staticn area comprises of 406 acres of main
arable farm tc¢ support scientific werk on maize, beans, sesame,
barnanas, fruits and vegetables. There are research laboratories
for Chemistry, plant breeding, entomology, and agronomy, a coffee
research unit, a library, a museum and seed laboratory now under
construction  There are housing quarters for Senior and
suoporting staff whicn constitute the major buvildings.
ield of TInvestigations: Coffee, t¢occa, sugar and annual crecps

such as beans, maize, sesare, soybeans and vegetables - mainly
breeding imprcvements and agronomy and supporting services such
as entomclogy, chemistry and biclegical control (CIBC).
Projects l'nder Investigation: Work is concentrated on crop
improvement through breeding, scil fertility improvement, plant
pathology, entomology and agroncmy cof related crops and seed
technolcgy
Personnel: Senicr staff - 9 M.Sc. 25 B.Sc. and 25 diploma

/4 Technical assistants

360 Labourers

20 Administrative staff
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Experiment Station and Address: Namulonge Research Station, P.O.
Box 7084, Kampala, Uganda
Responsible to: Ministry of Agriculture, Forestry and Cooperatives,
Entebbe, Uganda
Date of Formaticn: Cotton research began 1946
Altitude and Locatior: Altitude - 1,150 meters
: Latitude - QY 32!
Longitude - 32° 35!
Soil Characteristics: Deep well drained scils with high natural
fertility. Responsive to nitrogen and phosphorus application but
not to potassiun, Red sandy c¢lay loan scil.
Topcgraphical Data: lUndulatirg with swamps in the valleys.
Ecological Clagsificaticn: Treopical medium altitude mixed forest.
Climatic Data: Mean maximum temperture 27,7°C. (January-February
warmest) Mean minimum temp. (January and July coolest) 15.8°C mean
Annual average rainfall 1254 (March-May and Sept.-November heaviest)
Physical Facilities: Statiorn includes 400 primarily devoted to
cotteon research, Research labcrateries for chemistry, breeding,
physiology, pathology, entomology and fiber quality. Sr.-Jr. Housing.
Field of Investigations: Cot.ton research-breeding and management
practices.,

. Projects IInder Investigation: Quality control of cotton, insect

and disease resistant cottorn varieties,
Personnel: 22 senior staff--3 Ph.D., 3 M.Sc,, 14 B.Sc., 2 diploma

. Publications - Library: Most well know technical journals covering

genetics, breeding, pathology and entomology as well as general
Agroncmy .

. Results - Cortributicns: Imprcved cotton varieties for growth in the

south and west of Uganda.
Observations:

This station is the main cotton research station in Uganda. 1In 1972
lganda Government posted the field trials officer at Namulonge.
Through this posting the U S Department of Agriculture Trials
Officer is centrally loca’ed to travel to variety trial centers
throughout Uganda  The trials officer comes to Uganda under PASA
through EAAFRO to supervise cereal cultural and variety trials and
to demonstrate cereal crcps te farmers.
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Experiment Station: [University Farm, P.0. Box 16047, Kampala,
Kabanycle, Makerere, liganda
Responsible to: Government of Uganda
Date of Formation: 1953 with student hostel opening in 1957
Altitude and Location: The liniversity Farm is located at
Kabanyole (0Y28!'N, 32737'E) about, 17 km north of Kompala. The
elavation on tne highest point Is 1195 meters wnile the vzalley
floor is about 1!'30 meters ( cr just below the level of Lake
Victoria).
Soil Characteristics: Deep tropical red scils, heavy but well
drained; heavily weathered latosols derived from precambium scnists
and quartzites, ratner acid (pH about 5,0) with about 2-3 percent
of organic matter in the surface horizon and water storage
capacity cf 10-15 percent.
Topographical Data: Gently rolling hills typical for a large ares
of southern liganda,
Fecological Classification: Originally tropical forest now most area
under private sm2ll hcldings and different types of cultivation.
Climatic Data: The climate is classified as moist tropical with
moderate temperatures. Maximum cccasionally exceeds 30°C while
minimum may fall below 15°C.  Mirimum values for relative humidity
may fall below 40 percent in dry season with an exception day
recording near 20 percent  There is wide daily variation in both
intensity and duration of sunshine, Annual rainfall is about 1300 m
on up 150 rain days. Hail may fall once or twice a year. Periods
of soil waster deficiency for crops occur frequently during dry
spells, most often in Jan-Feb and July-Aug, Winds are normally
light
Physical Facilities: Farm Office, poultry, dairy, and hog barns,
staff quarters, Engineering workshops, postgraduate housing,
206 hectares for crops, library
Field of Investigaticon: Teaching: B.Sc degrees in Agriculture and
post graduates research leading to MSc and PhD.; crop improvement
projects witn scyvesans, pigea. peas, beans, maize, sorghum, rice and
pasture grasses, physiclogy and agronomy studies with peanuts,
sorghum and rice; pasture and maize silapge for livestock and maize
and sorghum for carbohydrate concentrate feeding,
Project Under Investigation. Mechanically and oxen powered farm
machinery and tillsge equipment testing, soil moisture and nutrient
studies, weed contrel, agronomical and physiclogical research on
legumes, cereals, root and tuber crops, cereal and legume inter-
cropping (mixed cropping), interspecific hybrids for fodder
production (elephant grass x nulrush millet), study of model
smull heldinge, legume incculation studies, rutrient and water
requirements of bananas, bitlogy and control of insects attacking
cereals, diseases of cereal, legume and flower crops, selection
of disesse resistant potatoes, digestibility studies of grasses
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and legumes.

Personnel: 11 professors, 8 senior lecturers, 23 lecturers, 10
research assistants, and 13 graduate assistants,

Publications ~ Library: Very complete up-to-date library is
maintained in support of research needs; publications are regularly
effected by regearch staff on a wide range of related subjects for
local distribution as circular bulletins, and for international
journals,

Results - Contributions: The faculty produces agricultural graduates
in BSc, MSc and PhD. Fourty were registered for higher degrees during
'/1/72. The number of graduates has risen from 15-20 in 1958/6/

to 120 in 1971/72., A proportion of the postgraduate students live

in accamodations at Kahanyolo and the whole of the second year
undergrads.-

Ubservations:

Makere University is the oldest in East Africa and is, therfore,
expected to play a major role in training of specialists and
agricultural scientists required for the research stations,
agricnltural education institutions and extension services
throughout East Africa.

The BSc degree in Forestry is the only one in Eastern and Central
Africa and students for this degree are drawn from throughout this
region,
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Experiment Station: University of Dar es Salaam, Faculty of

Agriculture, Box 643, Morogoro, Tanzania
Respongible to: Ministry of Education
Date of Formation: July 1969
Altitude and Loecation: 515 meters, 6°South, 37°East, 120 miles
west of coast line.

Soil Characteristics: Variable, sandy loam.
Topographical Data: Amphitheatre on the bottom of the slopes

of Ukiriguru Mountains.

Ecological Clascsification: Tropical woodlands and grasslands.
Climatic Data: Rairsall 840 mm per year

Maximum temperature28°C Minimum 18°C

Physical Facilities: 3000 hectares; 6 teaching labs., 4 lecture
theatres, 7 student dorms with capacity for 300 students, research
lab. under construction, five Departments (crop science, animal
science, agricultural chemistry, agricultural engineering, extension
and rural economy).

Field of Investigations: Each Dept, does research in the relevance
of its own department,

Projects Under Investigations: Crop breeding, crop physiology,
agronomics, entomology investigations, plan nutrition, animal
husbandry, and genetics,

Personnel: 50 senior staff; 12 PhD, 19MSc, 19 BSc 30 Adm. Staff,
30 tech. staff, 200 laborers.

Publications - Library: Various international journals, library
center, 425 periodicals,

. Results - Contributions: Institution only recently established.
. Observations:

Main institution for Agriculture Education and Research in Tanzania.
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Experiment Staticr: Kenya National Agricultural Research Station,
P 0. Box 450, Kitale, Kenya

Responsible to: Ministry of Agriculture
Date of Formaticn: Grassland impreovement activities 1920 and cereal
improvenent. research 1955.
Altitude ard Lecaticn: 6000 feet on Kenya Highlands west of Rift
Valley- '
Soil Characteristics: Variable, well drained, deep, basically sandy
loam of veluanic origin and relatively fertile, responsive to
nitroger, phespnate and sultfur applicaticns but not to potassium,
Tepcgraphical Dalse  Undulating with well-watered valleys.
Ecological Classification: Tropicul high altitude forest clearings
from mixed {rreats. _
Climatic Dalsa: Meur maximum temperature 24,.6YC {Oct.-Nov.)

Mean winimum temperat we 10.5°C (July-Aug.)

Arrual avers e raingdall 1250 mm (March-Sept)
Physical Fuzilities: Station ares comprises 2,000 acres with major
research aifurts devoted tc maize and pasture improvement and related
te cultur:! practices wilh pasture investigations supporting dairying
and beef wilevprises Research laboratories for chemistry, plant
breeding, plant ohysiology, animsl uutrition and seed storage (temp-
perature and numidity contreol) are available. Sprinkler irrigation
is availnble to extend growing season to 12 months for maize research
making it possible to produce a minimum of three crops in two calen-
dar yesars. Four major offices- labcratory buildings and housing
quarters for sericsr and snpporting staff constitute the major build-
ings. A conference veon with a capacity of 30 is available,
Fieid of Investigaticrs, Pasture and cereal crops - breeding
improvensrt ard supperting cultucal practices,
Projects Lnder Investigaticn: Primarily cereals including high lysine
maice ard pasturs zrops, secondarily cil crops (soybeans and sun-
flowers) ryrovemert, scoil fertility improvement, plant physiology
and agronomy of related crops. lIUniversity related graduate studies
in maize and puasture improvement are enccuraged.,
Persorrel- 06 senicr staff - 4 PhD., 8 M.Sc., 12 B.Sc. and 6 diploma

40 techrical assistants
200 lapcurers
g AMministruative staff

Publications - Liorary: Arnual Reports of Progress; circulars,
bulletins, beoklets, pamphlets and hand-out ccncerning cultural
practices creps, varieties, sgrovromy, etc. A general library
cevering nest subjects is maintained for staff use,
Results - Contributions: Improved crop varieties (pasture grasses
and legumes, maize hybrids and composites) have been developed
and released {'cr mid-altitudes for the tropics as well as related
supperting cultural practices. Breeding materials have been also
made available to interested cooperators.
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15, Observations:

This station is cconsidered as the main station for maize and pasture
improvement in the country. Results serve the EAC Partner States

as well as Zaire, Zambia, Ethicpia, Malawi, and Somalia. The Maize
Genetic Division of EAAFRO is directly integrated into the Kenyan
National Maize Breeding Program with the results made available

to EAC States and other interested countries and orginations.

In 1964 USAID in agreement with the Scientific and Technical
Research Committee of the Organizaticn for African Unity initiated
an Alfrica wide research program to improve the varieties of major
cereals. Through this agreement a maize geneticist was supplied
vy the 1. S, Department of Agriculture under PASA to EAAFRO and
assigned to werk on breeding rmethcds and advise the Kenyan maize
breeder at the Kitale Station.



fSSEFS IR
o e

B-17

Experiment Station: rlant Breeding Station, Njoro, Kenya
Responsible to; Ministry of Agriculture, Nairobi
Date «f Formatiosn-  9u0
Altitude: TOGO-900C (2734 -2747 m)
Soil Characteristi:s: Dark brown 2lay with light textured top soil
iplarcsclis soiils). These souils occur on both levels and sloping
land between 1,400-2,700 m
Topographical Duta: Fairly roliing and a bit of plains.
Ecological Classification: Forest and derived grassland and
bushland, withcut glades.
Climatic Data. Mean Rainfall 40-50" (1015-1270 mm)
Mirdmum temp. &¢-1090
Mexdmam remp. '8-22°C

Physicay Facilities: Mair oftice oualding, food quality laboratory,
patho]cgy Laboratory, creeding t=boranory, green houses, electricity
ard treated wuter. Senicr ard Junicr staff houses and dairy fari.
Field of Tuveat gwi.un: Wneat, barley and oats. Rape and flax for
eil,
Prejects Unaer Invesiigation: Wheat project - breeding and selecting
against dige: .
Personnel: Senice Officers -12 (2-3 with PhDs)

Tech . ALssistants =10

Executive Officer -1

Clerical Starf A
Drivers -5
Messengers -2

Snbordinzte Staff =30

Casual Labourers -10-20
Publicaticns - Library: Anrual Reports, Thesis, handouts on wheat
diseases. Variety releases and related cultural practices.
Resulls - Certributions: The results from the station are not only
used in Kenya bubt in the whole Africa south of the Sahara.
Ubservaticns

Apart from the cne in Soutn Africa, this is the only wheat breeding
staticn south ¢f the Sanary and as such, the information therefore
is used by tne Comnmrity as well as countries outside the Community.

For many years cereai breeding was all done at Njoro. It was not
uitil 1955 that a Maize Preeder was appointed and posted to Kitale,
thus making Kitale a sub-station of Njoro,

Effe:tively in '964, the time when the Major Cereals Project started,
is when wneat and malze were divided as separate divisions of the
Kenyan Natioral Researcn Division,

Outside techri:sal assistance in wheat improvement is directly provided
by tre Cavadian L”'e iat1oval Development Agency (CIDA) and in-
directiy thraugh LUJede.LOZ researzh institutes such as CIMMTY to
winion A0 e previding ticareial assistance,



10,

14,

B-18

Experiment Station: Lyamungu Research and Training Institute,
P. 0. Box 3004, Moshi, Tanzania
Responsible to: Ministry of Agriculture
Date of Fermation: Established in 1934 as a National Coffee Station.
Altitude and Locaticn: 4,200 ft. on the southern slope of
Kilimanjaro mountain '4 miles from Meshi by road. Near railway
connection and internaticnal airport.
Soil Characteristics: Clay loam, dark chocolate in color and
of varable depth. Tn parts, there is friable latosol type
weathered from voleanic rock. pH6-7.2; responds well to nitrogen
and phosphate fertilizer but rarely to potash,
Topecgrapnical Data: Undulating land.
Ecological Clsssification: Mest areas at present under intensive
cultivation bt criginally tropical medium zltitude forest
of varible compusition.
Climatic Data: Generally a very rainy area, the relatively dry
months are netweer August and October, Annual average rainfall
is over 1400 mm (March-July and Nov-Dec ); mear max, temp. 24.8°C
(Jan-Mar); mean min temp. !3.99C (July-Sept. coolest).
Physical Facilities: Area of the station is about 600 acres out
of these 149 acres are under coffee, 55 acres in bananas for cover
and 226 acres under improved grass. Also there are 117 acres
which comprise the Usagara farm, 93 acres in coffee and the
remainder in rcoads, buildings and tree cover. The Station includes
administrative buildings, staff houses, a dairy barn, laboratories,
ete .
Field of Investigation: 1, Crop research, mainly on coffee, wheat,
bananas and horticultural crops. 2. Training in horticulture.
3. Livestock management (dairy).
Projects lnder Invesiigaticon: Coffee agrcnomic and breeding trials,
vhytopathology-cofifee berry disease, wheat agronomic trials, soil
investigations on fertility, horticultural variety trials and
selecticn including banana breeding experiments, center for
horticultural researzn and activity, national institute for
herticultural training
Perscnrel: Research Officers 20 Labourers 350

Field Officers 8 Adm, Staff 10

Assistant Field Officers 35
Publications - Library: Well equipped library on coffee research
literature, regularly receive regional annual and monthly reports,
Journals including East African Agric. and Forestry Journal,
Journal of Agric Sec.,, Horticultural Abstracts, etc.; publications
from the statiorn include a Handbock of Arabic Coffee first
published in 1964 and the Lyamungu Newsletter (a monthly publication),
Results - Contributions: Improved varieties of coffee and wheat
released, plant protection methods recommended, fertilizer
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recommendations, coffee cultural practices, first Diploma graduates
in Horticulture in 1971,

, Observations:

The Station is the only one in Tanzania for coffee research and thus

plays a major role in the development of coffee industry in Tanzania,
4 position it has enjoyed over the last ifour decades. Being situated
in a potentially rich horticultural area, the Station plays a similar
role in horbtizulture to that of coffee.
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Experiment Staticn: Coastal Agricultural Research Station, Mtwapa,
Kenysa
Responsible to: Ministry of Agriculture
Date of Formation: 1960's
Altitude: Sea level to 6561 (sea level to 200 m)
Soil Characteristics: Coral rag - a shallow dark grey, loamy sand
with coral outcrops. Includes red and yellow red sandy loam whose
origin is probably due to transportation.
Topographical Data: Highlands, lowlands near the coast with
hinterland. ;
Ecological Classification: Land not of forest potential, Sub-~humid
to semi-arid  Moisture index 10-30. Wooded grassland.
Climatiz Data: Minimum temp. 229C and over

Maximum temp. 34°C and over

: Mean Rainfall  40-50"

Physical Facilities  Offices building, officers and laboratories.
Green houses, senior and junior staff houses, 12 miles from Mombasa
on Larmac

. Field of Investigaticn: Tree crops, e.g., coconut, cashew nuts,

mungoes and citrus; maize, cotton, gisal and sugar cane,
Projects Urder Investigation: Tree crops, annual crops - horticul-
ture, sugar cane; cottun,maize and beans, rice and livestock

, Personnel Senior Officers -8 Clerical staff -

Techn. Assts, - Drivers -

. Publications - Library: Annual reports, handouts on coastal crops.
. Results - Contributions: Results apply directly to Coastal

Province and coastal areas of Tanzania,
Observaticns:

lganda is the only member state that might not benfit directly from
the coastal results. With technical advice from the Maize Research
Section that wo:ks hand in hand with the EAAFRO, Maize Genetics
Divisicn at Kitale, the Coastal Agricultural Research Station has
formed a coastal composite that forms the basic breeding pool for
the future material for the Eastern Coastal zone. This composite
is now at a point that a breeder can easily exploit it to produce
the long awaited coastal hybrid. As a matter of fact, Kenya
Government. now is planning to send a full time Plant Breeder to the
coast tc take care of crcp improvement., The station runs four
other sub-stations.
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Experiment, Statiorn: Mtwara Research & Training Insitute, P. O, Box
509, Mtwara, Tanzania
Responsible to: Ministry of Agriculture

Date of Formation: 1952 groundnut and soybean research begun, 1968
cashewnut researcn begun.
Altitude ‘and Locaticn: 13 km from Mtwara along Mtwara-Newale road.
100 metres of albitude
Soil Characteristics: Sandy loam, slightly acidic (pH 5).
Topegraphical Data. Lower eastern slopes of Malconde plateau.
Keological Classification: Thick bush woodland.
Climatic Data: Rainfall about 35 in. falling between Dec, & April.
Pnysical Facilities: 10C0 acre farm, 4 wing laboratory, administra-
ticn building. library, a workshop, garage and housing for staff
(22 units) Adequate farm inplements.
Field of Tnvestigations: 1. Cashew breeding, 2. Agronomy of oil
seed crops and leégumes.
Projects linder Investigation: 1. Testing of 49 selected trees
of cashew for yeld 2, NPK fertilizer trial on cashew.
3. Selection of groundnut cultivars. 4. Testing of EAAFRO cereal
and legume varieties
Personnel: Research officer - 7 assistant field Officer -12

Field Officers - 7 Labourers -80
Publications - Library: Several on cashew establishment and
agronony, scybean breeding in agricultural journals.
Results - Coptributions: 1, Method of cashew cultivation and
nusbandry 2  Soybean varieties released for low altitude
areas of Tangania. 3. NPK fertilizer recommendation available
for use by the farmer
Qvservations:

Mtwara ig going to be an inportant cashew research center in the
country. [t is located iu an area where no other perennial cash
crop would thrive. An important development of the institute

is the constuction of a training wing for 185 students to be
undertaken scor..
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Experiment. Station: Milingano Research & Training Institute,
Milingano, Tapzania

Responsible teo: Ministry of Agriculture

Date of Fermation: Approximately 1930

Altitude and_Location: Approximately 500 feet altitude, located

'8 miles inland frem Tanga,

Soil Characteristics: Red sandy loam.

Topographical Data: Gently undulating to flat terrain.

Ecological Classification: 1In heavy equatorial rainforest but not
cleared urder cultivation mostly to sisal,

Climatic Data: Twe rainy season, !st Mar,-June (heavy) 2nd
Sept-November .,

Physical Fazaiities: Soils laboraturies, !C00 acres of land under
sisal, admivistrative building, foed processing unit, housing for
staff, service building, livestock unit,

Field of Tnvestigations: Sisal research, scil research coordinating
center,

Projects lric

tion, farm nanagment training, cocenut, sorghum and niaize research.
Perscnnel: 4 Research Officers (BSc) and supporting field officers
and labourers

Publications - Library: Library with substantial cecllection of
references
Results - Contributions: Comprehensive handbook for sisal prepared.
Varicus technical publications in Soils Science Journals and
journals of Agriculture.

Observations: Tanis is only sisal research center in Central and

'

Bast Africa

Urder lnveatigation: Soil science, sisal research, nutri-
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EDUCATIONAL INSTITUTIONS, SUPPORT TRAINING AND
AGRTCULTUR AL RESEARCH STAFT

Name NDevr=aes Granted
Dur e¢s Salaam University (7T)¢ B.S¢., M.3c.
Makerere lniversity (1)« B.S¢., M.3¢.  Ph.D.
Naircebi fniversity (K) > B.Sc., M Se
K< T =2 Ua

COLLEGES, TRAINING, AGRICELIUKAL EXTENSION AND

Egerten (K)
Embu (K)

OTHER STAFF

Keriya Polytechnic (K)

Bukalasa (1M
Arapa: (V)
Vkiruguru (
Lyamungin T
“longa (T)
Mlingance (T)
Lagara (T )
vocle (T)
Marnke (T)
Nysgeoi (T)
Fusstima (1)
fucatima (11)

T
)

K =

i
'

3

T8 U=3

* Letter desigraticns in parenthesis indicate countries:
K - Kenya, T - Tanzania, and 1J - Ugands
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APPENDIX B

OFFICTALS CONTACTED

Washington, D.C. “Dr. W H Judy, Tanzanian Field Trials
Officer (LF)
*# Dr. Allan Stiepherd Cereals Quality
Laboratory, EAIRO, Nairobi (F)
Mr T W Schille, Industrial Engineering ana
Managenent Scierce, Technological Institute,
Northwestern University (F)

Rome, Italy Dr. & Hativs, Cereal Crops Improvement and
Producticn. FAQ {(EF)

Naircbi, Kenya Mr Herold Jenes, Food and Agriculture
Offizer, U3AIL, Naircbi (ASLEF)
Mr. Gecrge T. Wator, RDOEA, Arusha (ABDEF,
Mr Juck Cornellius, USAID/Dar es Salaam
( ABDEF)
Dr J. F Wangati, Deputy Director, EAC,
Muguga {FDEF)
Dr L. Stenstrom, Sr. Agricultursl Country
Represertative, FAO, Nairobi (BDEF)
Dr . Weodhead, Dep. Director,
EAIRO, Mairobi (BLDEF)
Mr., J. Kapsasi-Kak m=, Assitant Cereal
Technologist, EAIRO, Nairobi (BDEF)
br. R b Tootant, Dean, Faculty of
Agriculture, FO Box 30197, Nairobi (BDEF)
Mr. W, W. Wapakula, Department Chief
Research Officer, Ministry of Agriculture
Nairobi, (DEF)
Mr. Clinton L Doggett, Acting Director,
\ USAID, Naircbi (BDEF)
Nakuru, Kenysa Cr Musa S. Amalemba, Manager Director,
KFa, Nzkuru (EDEF)
Mr. Caldwell, Deputy Director, KFA
Nakuru  (EDEF)

Kitale, Kenya Mr. W A Verburgt, Mg. Dir,
Co , Kitule (BDEF)
* Dr. L L Darrah, Maize Geneticist,
Kenya Research Station, Kitale (ABDEF)
Mr. D M. Thairu, Dep. Dir , Kenya Research
Station, Kitale  (ABDEF)

Kenya Seed

k]



Kitale (cowtd)

Serere, llganda

Kamprla, garda

Entebbe

S Dr J. Qversegr W

Dr A, Allun, VK Agrinomist, Kenya Research
Staticr, Kitule (ABDEF)

Dr B N, Majisi, Dire:lor. EAAFRO, Naircebi
(ABDEF,

Mr  Ted Hazelter, Dep Mg Dir., Kenya Seed
Co., Kitale {BDER)

Mr, Jonn Otiu, A4 ting Director, lUganda
Res<srch Station, Serere {BCDEN)

“Pro L. V. Peters, Miliel Breeder, Ugsnds

Reseuarak Sratior . Serere (BCDEF)

Dr I ) Kerr, Scighuen trecdar, Uganda
Research Statyry S veve o hODER)
tomclogist, Vgandsa
Reseqr =i Suatiaon, Severe {(FCDER)

Dr  RB.¥, Majisu, Direzter, BEAAFRO, Nairobi
(%CDEY)

Mr. L. D. Brocks, Food & Agriculture Office,

USAID, Kampalws {FDEF)
“Dr. D, K. Whigznam, "garde Field Trials

Officer

br. V. C. Jonrscr, Director, USAID, Kampala
(EF)

Prof R, Hclliday, Hesad Crop Scierce und
Preductior Makerere naversity, Kampala
{BDEF)

Mr. E.K, Odhuta, O C. , Namulerge
Experimer.tal Staticr, Kanpala (BDEF)

Dr. R. W. Radley, CDM frairn Legune
[mprovemer ., Kabarye i, Makerere 1

Farw, Kanpalw (BLEF)

Mr Sam Mukasu, Sr Res Officer, Kawandsa
Res Staticr, Kumpila 7RCDEF)

Miss Deberan M.lirdwa, Msize vreeding,
Kawarda Res S%a., Kampala (BCDEF)

Mr, T. B, Warrer, "garda Seed Scheme,
Kawanda Res Sta , Kampala (Ugandsa

Seed Scheme, Masirdi' (BCDEF)

Mr. H. L. Fuster, Scil Fertility Res.,
Kawarda Res Sta . Kanpaia (BCDEF)

Mr G, Tu.ker, Extersiorn Res. Lisaison
Officer, Kawszrua Exr  Stas , Kampaia (BCDEF)

Mr. Patrick Kuny.. A:tirg Cemmissicner of
Agrizuiture, Miristry «f Agriculture,
Forestry und Cocperatives, Entebbe (BCDEF)



Dar es Salaam

Morogoro

Ilonga

Arusha

=3
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Dr. W. G. Green, Directcr, USAID, Dar es
Salaaw (BDEF)

Dr R, Biermar, Dep Food & fgriculture
Officer, NISAID, Dur es Salanm (BDEF)

Mr. Jcak Corneling, Preject Manager, USAID,
Dar es Salaanm (BDEF)

Dr. S. C. Bhargarva, Res, Officer and acting
Chief Res Officer, Ministry of Agriczculture,
Dar es Salaan. (BDEF)

Mr. M, I. Kyom, Sr Le-turer Arnimal Sclence,
Agricilevre, Forestry. Da: es Salaam University
Murogore  {BDEF)

Mr. B, 4, C. kryi, Prof and Head, Deptl. of
Crop Scisnce and Production, Agriculture
Faculty. " of Dar es Salaam, Morcgoro (BDEF)
Or J. H. Menys, Lecturer Crop Science

~rnd Rice Breeding, Faculty of Agriculture,
oof Dar es Sulasm, Moregore (BDEF)

M. BEOOAD Msuya, Prot arnd Head, Dept. of
Horsl Becrnomy ard Extension, Agriculture
Factlty, 11 o Dur es Salaam, Morcgoro (BLEF)
Mr H. Y. Keyunbe, Sr Lecturer in Entomology,
Agrisulture Faculty, U, cf Dar es Salasanm,
Morogore (BDEF)

Mr. Jack Corneliusg, 1'SAID, Dar es Salaam
(EDEF)

Mr A. S Mcsha, Director Tlonga Sta. (BDEF)
Mr. F., Fanberg, Msimba Seed Farm, Tlonga
(BDEF)

Mr. J. Penderton, Msimba Seed Farm, Ilonga
(BDEF)

Mr. Mamiro, Farm Manager, Msimba Seed Farm,
1lenga (BDEF)

Dr. lltkhede, Maize Breeder, llorga Station,
11lcnga (BDEF)

Miss Lema, Extersion 0fficer, Msimba Farm,
rlorga (BLEF)

Mr. James Greere, Regicral Development Officer,
RDOEA/Arusha (BDEF)

Mr. Gecrge T. Eator.. Regiunal Program Officer
(\cting Project Marager), RDOEA/Arusha (FDEF)

Mr W. S. Stevenscn, Mgr., Tanganyika Farmers
Asscciaticr (BDEF:
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Arusha (contd) Dr. B. Simon, Director Moshi Exp, Sta.,
Moshi (BIEF)

Nairobi Mr. F. Oguda, Sr. Muaize Breeder, Kitale Kup
Station, Kitale (BDEF)
Mr. H, Jones, Food and Agriculture Officer,
USAID, Nairobi  (BDEF)

Members of USDA/PLSA teum of the Major Ceresls Project

(Baot Alrica Regional 618-652).
Letters in parenthesis irdiciute Reviewinyg Teusm members assisting
al the lrocabions indicnted:

A- E. A, Omolo, Kenya; B- J. M Liwenga, Tenzaniay C- Kueyune-
Serdaji, Uganda, D- J. Miguda-Alila, FAC; E~ J. Hawes and
F- S. C. Litzenberger. .
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APPENDIL F

GLOSSARY OF ACRONYMS

Agency for Internationul Development
Agency for International Development, Washington, D.C.
Janadian International Development Agency

International Center for Tropical Agriculture (Columbia)
International Center for the Improvement of Maize and
Wheat (Mexico)

East African Agricultural and Forestry Organization
East African Community

East African Industriazl Research Organization

Food and fAgricultural Organization of the United Nations
Internaticnal Crops Research Institute for the

Semi-arid Tropics (India)

International Institute for Tropical Agriculture (Nigeria)
International Rice Research Institute (Philippines)
Overseas Development Agency/United Kingdom

Technical Assistance/Office of Agricultire

United States

United States Agency for International Development

United States Department of Agriculture
Participating Agency Service Agreement
Regional Development Office for East Africa
West Africa Rice Development Association
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