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, . 
The basic objective C ie o:iginal 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 
recoamendations are: (1) maize breeding should be continued with 
modification in the program; (2) sorghum breedins should be continued 
.s presently organized and with increased emphasiS on improved con­
sumer acceptance in order to move sorghum from a soiely subsistence 
ranking into commercial channels; and (3) researcr. 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) count~rparts and 
training; (4) emphasis on industrial vs. subsistenc~ crops; (S) insti­
tutionalizing cereals research via ehe East African Agricultural and 
Forestry Organization; and (6) personnel, administrative and logistical 
matters. 
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EAST AFRICA 

MAJOR CEREALS PROJECT EVALUATION TEAM REPORT 

1. BACKGROUND AND INTRODUCTION 

The Major Cereals Project tenninated on 30 June 1972" The purpose 
of the present evaluation is to det.ermine what progress has been made 
to date and ir, the light of thi s t.o evaluate new goals and purpose::: of 
the Feod Crop Research project approved by Am/w*, RDOEA and t.l1e EAC. 
In 1964, a.'1 agreement with the Scientific and Technical Resear(~h 
CommHtee for African Unity initiated !ill Africa-wide research program 
to improve the varieties of major cereals. Resear(~. teams suppl ied 
under a PASA wi t.h USDA t.o work nn ma.ize, millet a:::d sorghum were 
posted i:. West.ern a!ld Easter:'1 Africa. In time, the Eastern Afr: ,~fl!~ 
compO~le!lt WI3.S at."';:;!tched tc EAAFRO" 

The sorgh'Jm and millet research has been ar,d is curre:':1tly cO!ld:Je~.ed 
at facilities made available through EAAFRO at, t.he Uga':,da Agri • .:!ult;t.;.yal 
Research Station at Serere, with t:':1e sorghum b:reed:':r.g co:npo::-,e:,,~ .. .largely 
suppol'ted, tL'1til recently, by a Rockefeller Gra"t. Tl~e AID i:·put.s L-: 
sorghum have cor.sisted of a sorghum breeder, a'1 e::-~tomologist a:1d a soil 
scientist (agro-Jornist). In addition Am has pTlwided one rna". t.o work 
Jr, millet improvemeLt. tJ-"til rece::tly, AID has reimbursed to EAAFR,") 
all rni scella!leOUS local currer,cy costs for labor, materials, suppl i ea 
and transport. for support of this research conducted by i.he AITi-f:inar.';::ed 
techni:.::'a:r.3, .AID has also provided dollar costs for U.S. r:'ommodi'.Les, 
cert.ain housing co::-~structio~l, furnishb.gs, t,ransportat.ior. ar.d ot.!1eT 
i t.ems ir. support. of the project. t.ech:11ciar..s. 

The maize research program in Kenya h'3.s c0nsis+_ed of o-:!e mai ze 
geneticist posted at t~e Kenya Agric'.lltural Research Station :n Kitale , 
to condu~t research on maize breeding methods ard to advise Kenyar. 
maize improvemer..t perscnnel. Cost.s of labor, materials a:-:d s'.lpp.li es 
at the Kitale locatio:1 have, ·Jnt il recer..tly, beer. handled ina ma'''::!er 
similar to that at Serere, i. e., through reimburseme!1t by Ail) thrcugh 
EAAFRO. All l()'~al c1 .. rrer:.cy costs are now bei!'lg provided by EA.6.FRO. 

In 1968, a food t.eCh!101ogist., statiQ::.ed b Nairobi at the East 
African Indus-!;rial Researc~ Orgwization (EAIRO) was added to the PASA 
Team to condur.t. seed quality testing of varieties being developed by 
the project. EAIRO, which has made its faciliLies available, is reim­
bursed by EAAFRO for local labor, materials ru~d supplies used :i~ s'lpp.:ri: 
of the activHy. Am provides housing f!osts for the PASA tedm:: r:::'a:.':" 

*Refer to Appendix F for Glossary of Acronyms. 
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During 1970, two Field Trial Officers were added t,r; the PASA Team 
to condurt ('ereal trials a'1d demonstrations with Ministry of Agricul­
tural persormel ir. Tar,zani a a..Yld Uganda. These F'ield Tri a1 Off] cers 
and thelr local Rupport.ing st.aff serve as liaison t.o t1-je Tar.zar,ia ar.d 
Uga:r:da:. Goverr~'Ile!"!tR ~.o faci.lit.ate testing, dem.)r..st.ratir.g, ar.d use of 
mat.erials devel.)ped by t;he prejed., Misce.lla!':eoi;s 1,::('81 costs are 
prov:!"ded by EAAFRO .. 

Si::lce its i~,cept.ion, the EA c.omponerrt of the project has been a 
part of the lnt.ernatio~;,al Research Program of AID wEh t,he or~g·i!tal 

object.ive of sat.Lsfyi:rJg a!l expreEosed need for developir'g bet.t.er 
varieties Red support.l::-:g agronomic practices which would the:r·. be made 
available t,trough t.he bilA.tera1 AID programs if: Eas~ Afri~a, Si:--.ce 
t.ha.t. t.i.me, a secc·~:.d obje . .'tlve has evolved, Le., inst.t>,'lt.jrYializirg 
t.he proje\'~; wi 1.):. ':.Le EAC/EAl\FRO. 

1:1 1969, t!le :f\,;:.d:i~ g ·)f t>Ce project, was t.rl3.'!'.sferred to t!'!e Afr::...:'a 
B1lreau, Ir: the 1970 Prcject, .4greement. two new eleme:'it,s were Ll':ll.lded. 
These were geared t.owa1·d :insf~i.t.\.J.L·ionalizati')::1 of rihe project., ~!smely: 

1. PartL:ipa(~t. +'rajc~~L!lg to provide Afriea:l capa\~it.:v t,.:: rep.laee 
AID tei~h!lid artS 0 

2. EAC/EfJ...M'r!.O agreement, t.o the as~umpt.ilJ!~ of sharbg 10(:a1 costs 
b.v payir.g for uperatl O!'l and mahte:"",a::ce of A:-D- supplied 
vehicles ar,d rei: .. t of the house Ccc'Jp:ied by i,he mai.ze 
ge:;eLic1st at Kitale. 

l!1 1971, EAAFRO agreed t,o supply local cost,r:; wi. th0'..1 t. fu!'t.her AI~ 
rejmburseme~!t·,s 0 

UpO!: t.enn1::a f.;iG'! of ~he c"oJrrer.t Major Cereals Proje';'I;. O'~J 30 Ju:·e 
1972, the EA C'ffi.·~e of t.,ne Afri~a:-l Burea"J. Jr. A"'J)/W u':ldert,)ok 1.,\) 

assemble a +;eam ~~,) rev~ew accomplishme!'1ts of t.he project in place a.:.d 
to eVI3.J:uat ,e ~,hese ill Lerm.;; of t.he ~lew Fo.)d Crops Resea.rch Projei:t" 
whi'~h will ircl'.Jde (:omp(,~ie!lts of t.he Major Cereals aC't.lvlt.ies t.ha'.;'ire 
to be cc~tl~ued. New eleme~ts of the fund crops re~ear2h proje~t Whl!~ 
w01lld s'lpplemeL+, t,he ~:at,io::jal resear"h efforts 'ire br'lefl.v as fo.llcws: 

10 MClwt. a", eff(\I't. t,o develop maizesu.:i.table +,e) low alti ~"Jde 
('ondJ. t:i. 0:::. s L', East Africa, 

2. MO'l!,!. ar.. effrJrt, 1:'. legume resear(!~, 

30 InitH.toe a r:ir!e Iesearch program, and 

4. liltroduce a regio::-,al element, int.o ~ihe wheat. research 
program now well developed in Ker~a. 

http:train-h.ig
http:Parti,.pa
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The members of the Evaluation Team agreed upon by AID/WJ RDOEA, 
EAAFRO and the EA Governmen~s are as follows: 

- Mr. B. A. Omolo, Kitale Research Station, Ministry of 
Agricul t·.lre, Kenya 

- Dr. John M. L:i..wenga, Senior Researc:h Officer, Mtnist.ry of 
Agriculture, Tanzania 

- Mr. A. L. KyeYll.~le-Sendagi, Acting Chief Research Officer, 
Mirist.ry of Agricult.ure, Uga.nda 

- Mr. J., Miguda-Alila, Secret.ary EAC National Re~ources Research 
C01..a::'il, Aru;;:;ha, Ta:czania 

- Mr. James Hawes, Program PlaI~ing Officer, iliD/W-TA/AGR 

- Dr. Samuel C. l:~t.zenberger, Agronomy Research Specialist, 
AID/W-TA/AGR (Team Leader) 

The Evaluat.ion Team, ex~ept for the Ugandan representatIve who wa·:; 
m:able to ass1st at the initial mE:eting of the team at Nairobi wH.l'. e'ther 
AID offie::'als - Mr. George T. Eaton, Regional Program Officer, RDOEA; 
Mr. Harold J.)!leS, Food and Agriculture Officer, lJSAID/Nairobi 8...'1d 
Mr. Jack Corr~eli~s, USAT.D/Dar es Salaam - convened to f:im.l:~ze plar.s i:r, 
conducti:':lg t,he rev:iew as requested by Am. At the first mee~.ir..g of t.he 
team, wi t.h the officials indic"lted above, an agenda and iti::1erary were 
developed, Det.ails of the itinerary followed art. ir.dicated in Appe:::dix A, 

PrC'cedHres employed in the evaluatio:: exercise (,rJnsist.ed of' visi t/i­
tior,s and consult..!ltio:'IS wi th related perso!1.!lel, experilflert. stat,-C':'.s, 
labOIatori es: seed p:!:'cduc;~ion ar~d farmer orgar,i2'at:'t)rJs, M:'~list.ry of 
Agriculture .!lnd agricultural u~iv€rsity perSOl"':lel. The major experime:,t, 
statio:r.:::;, suppc.rt.ing testing network and educatio:l i!"tstHutio!:s supporting 
tr3.i:::irlg ~~d agrjt::\u t~'J..r·al research st-,aff are i::lCluded in Appe'.1dir;es B .• ~, 

and D. Perti:le!J.t. detailed desc:r-iptio:1s a"2d locat~ or~s for each sr.;a~.:i or: 
are .indicate.d. 

'Ihe TeF:UTl' s evaluatior:. of related respo~,ses a..:!d viewpoir~ts a:;~ well as 
relat.ed pertiner..t is::;ues is d:'sc'.lssed uuder Sectio:! 1:1 of thi s repor') 
(Major Is::;ues. CIJ:!straint!:1, Observations, arld Recommendat'ior.s). 

The selected responsible officials contracted in the pr0cess cf coo~ 
ducti~"g i;he ev'lluati·:m aJ'e listed in chronological order in Appe::1dix E, 

Accomplishment.s of the EA Major Cereals Project have· been dis~lA.sijed 
and summarizen under Section II (Project. Accomplishments). 'l'hese 9.re 
treated under spe(~ific crop headings and their relationships in the three 
participating count des • 

http:Couci.il
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Recommendations deemed appropriate of the Evaluation Team, as i~­
eluded in Section III, have been developed in liE llt of' the fact that the 
!leW Food Crop Research Project has already gone ~ nto effect and that the 
prir..cipal aspect of the Major Cereals Project arr being cO:ltinued on a 
more permru.ent. basis as an EAAFRO responsibility under the ~!ew project. 
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II. PROJECT ACCOMF'LI8HMENT8 

A. Maize Ge~etics and Improvement 

The primary object:ive of the maize ge!1etics compcr!e~1t of t.he MlijlJr 
CHeaL::: Project was 1;(' adapt met.hods of maize breedbg to t,he capabili­
ties of deve10pi:!g ":'o1{r:tr'ie:: ar.d to cl')mpare relative progress act:c..ally 
obtained using the various meth'Jds. AdditioLally, it was expe~t.ed that. 
the breedir:g methods study would result Ll improved variet.ies of mal ze 
bebg relec:.sed "to the farmer. Continual improvemen~ of 1:;he parent 
pupulatio!1 was expected to better the derived var1.ety-'::ross hybr:i.d wh':'<c! 
was already in cOllunero:!ial producti.on (H611 = Kll x Ec573, released ]:~( 
1962) at tl:e ti.me t.he Major Cereals Projed was ird.t::'ai;edir, 1964. 

lr.formatiotj fro!Jl t.,he maize genetics reseal ch was to be made available 
tbro·.lgh p'..:.bl:ished reports a:1d papers, persm:al vlsEs, ar.d t:le cereals 
researeh co,.fere:-lces as t.hey later became avail;.ble. V:'si ·uS f~O t.rr 
pr0ject by other resear~hers were to be eLcouraged 

Eval~~at.ic7j of EasteT':! African mat.erials, u··rl w: de ra~:g'c 'J£' 
e~~01ogio::~9~ co·d.i ~;iu:'~, was desired t,o detp...- !:r ,ge .. f arj·:tp',at-:i l.i \v 
of the me t.hods a:~d materi als comparprl lals were se"t up 02: :1 regi c:.".al 
ba,51i>, wi.~.h e.nl ,rie:3 ;;oli~ited .p, articipati!lg countries, 

rehensive breeding syst,em propo;:,ed by Eberl·,.'lrl..;, 
H'lrr ,'-:1", 'l ! ~': l' ~'Iere publi shed ir, 1967. The paper covereti t.'::e e: t'ire 
P"I"", ~\ial',: l' lon, c.)mpositing, populntio:~1 improvemer"t" a::,d ::!.::'mrrJ€rd&i.. 

• I' 

.Lo:,_ Det.ailed prG:~eu.L,rc::: +-,0 be followed for the var:o' .. ',> me'b;ds 
. outL"ed 1 ': t~"e 1964 Ar,nual Report. and .l.! ,tlC.;;o .... R (mirrleo,~) C'. 'f~ ,".;~'re:(:, 

seleo::t,i.-y, by Eberhart., are of which was prese~_ted dU!':.:.r,g "the .l.)C~ '0'''1=09.18 

Wcrks~o~ at Ki~~le. 

The mai ze breeding methods study that was 1 ni tiated in ly64 '. ,-'.mf'3.led 
mao,s, ear-~,c-row, half-sIb, f'ull-::;ib, 81, a:ld reciprocal reo:!urre:-cl-. sele,:I,;~i.'::: 
Tlder Eas:; African ('c:::'.ditio!!s. Vari atior:s were l!:corplJrat.eJ b t,~€ ffi'3.S", 

ear-t,I)-rr:w, an.d half-sib select-ior! schemes tc t.est the effec ~;s of p"p'U,n.7',; ()r~, 
selectio!', i~jt,er.si ty, random mat.ing, male seled,io:-!, I'i;',d n'jmber (If e:.~'l ! e:; .. 

Tdais are being cortduct.ed in 1972, 1973, a:.1d 1974 t;o f'!.llly €':c:.h.ia~,e 
prc'gress t.o datei:,-~ all methods. Final evaluatic.T! will b€ made aner t.e~. 
years of sele(:ti(\~:· bave been completed. D: t.t!e mea~,t.lme, t.he .'Ilore 
promi s i.Lg methl')ds are beir'g utilized by nati orlal programs, 

* Eberhart, S. A." M.N. Harrison~ and F. Ogada. 1967. A comp:r-ehe:.s:1ve 
breedi~g system. Der Zuchter 37:169-174. 

http:select.io
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Perso!',al visits have been made to the follf"'"' 
cou:atrieg: Zaire (1968), Ethi.opia (1967. "..' Malawi (1970' 
Ta.'1.zania (196~, ~9~9, 1971, 197;), ar " anda (1971, 1972), F~rther 
('o~tact wIth n.dl v ldual resear(' r ern has been 1.hrougr: the Easterr, 
Afr:~('ar: Cerel;ils Research r~ rel~ces. Papers prese>t.ed hR'/e kept, all 
,»119.boratcr:; lJp-t,O..r' on recent progress a'1d developmer:ts, Fp'lr 
S'l~~ .~::-,f'ere:rr . ve bee:l held at ~.11e folloWi'lg 1,")c.3.ti"ns; Kit,ale. 
Kenya, ; Njorc ar..d Ki"Lale, Kenya, and Serere, Uga~:da, i.~. 196'(; 
'7 ",~.' 

and Malawi in 19b9; ar:d Ethiopia "in 1971. 

AIUlO'..lgh t.raini::'g W!iS net specifically a.:l object.i ve, f''; ve agri.:.'t:..l­
t:1l3.1 0ff 1 (~ers cf the Ke.:l.ya Gover!1IDe:'lt Millist,ry of Agri culture have 
sened a.~ assjst,qr~,s ',I) t.he Mai':e Ge~'e1:.i(!is:;. D'lri!1g~;hese pedoJ.s, 
ea':'> {-,<J..3 ta.d the 0pp.:;rt.'·_:-'~.~.::r to lear:-~. about '~he prO('ed'lres of e9.ch 
met.!:od '::1 tl-Je breedl"lg st·L!dy. U:!i'orLur..ately 1 the.3e ass: ::ltJ3..'!t3 we~ e 
se.'u~.'d.ed frcrn thlC- Ke:r:y3. Maize Rese09.rd"~ Sect,lc::t ar:d;ooy.e !las remal:'.ed 
af, a ~e!1r!a:;el!:' f..art. c,r t.~'le prcjeC't .• 

F .)llr regio:::09.i. rnF1ize \i an e toy trial shave bee:J. (.o::~d'..l'~t.ed s i :'".l'E: 1964. 
?art,·; ('ipa~. i'~ g (»'';.~ t; :oie s i:, .. ~l1J.ded: Burur,di, Carr,er,)e:, Et.!;i ,)p: a ~ Ke"ya, 
Ml3.dc,gas\·l3.r, YJal&'wi, Nigeria, Tar:za!lla, Uga~:,da, Z09.~re, ard Zamb:a" i:'.",erest 
!las grow:) ir: +;h;S t-,ype of trial !is shown by the ,:...;moer I,)f s·;~.es reque,sf.ed: 
2.1, 41, 38, 09.~ld 807 ~ respectively in the four t.rialD. 

U t;il:zat.iG:l ·-f the (o, . .;ept. of a compreher:s:"/e breedi::lg sys~.em [.&$ 

been. widedpread i~l Easter:1 Africa. Statio:ls usi.:~g ' .. hese:o; cept,s, 9.:.'''..d 
t.heir ma+eri.a.ls a!::l met~_ods are give~J below: 

~t.atio:. 

Kat.uma"ii Ag, Res. St.., Machakos, Ker.ya 

LiU'b'.::. .Ae. Red. S:;." Embu, Kenya 

N.tffiS, Kit-ale: Kerwa 

EAAFRO, Kl tal e ~ Ke::ya 

Mat.eril,l.1 a:cd Mei:hcd-lf 

Kat. Sy:!':VU and V~''z; (S) 

Embu land .1..:.. (;:;) 
Emb".l E. '3:fld 12 (M) 

KCB 9.~.a ri.(,l: :' ~ q(ld F') 
KCF (M) 

Kll a!".d E 1!573 (R) 

*l-1e~.hodG are shown i:: pare:~thesis a:r:d are keyed as follows: 

M = mass sel ect-.:ior, 
H -= hal f-sib seler~t.ion 

F .. full-sib selection 
S = 81 tec3thlg 
R .• reciprocal recurrent selectior.. 
C .. composit:.e formation 

http:Uga:-,.da
http:regio.al
http:remai:.ed
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8tation 

Ukirigur'.l Res. ar'~d Tr. Inst., Mwa.'1za, 
Tanzar,ia 

Ilo''.ga Ret~. a:,\l T!'. lr:st.., Ilonga 
'Iarl'Zp,::::'1. 

Chitedze Ag. Re s, SL, Lilmlgwe, Malawi 

KawaTlda Res. st., Kampala, Uganda 

Makerere U:",J v 0, Kampala, Uga'1da 

Materi a.l a~ld !.fe~,i~od 

UCA~ UCB-W Ill1d UCB-FW (F) 

IC ~~d MAS (F) 
"I.CA a::-,d ICB (M) 

eCA, CeB, Makanga Comp., A (C) 

KwCA (S ,'1:1d F) 

KwC A syr •• 2 (S ffi':d M) 

ZCA (S· 
ZCZ (H) 

Siml1ar cnmposi ~e formatio:1. and improveme?:t as developed by the F,I:u:;t 
Af:·ic9.~ maize genet-.i;~s a,::t.ivity is beir,g adopted :l~~ ~·lecll:. Afri~'3. ',mae)' 
',.he glid9.Lce of' M. N. Harri son, prese!~tly Iv1:a:i.ze Breeder ~ I::TA, :·t ad 8.: ., 

N_geri a, a:ld fonuedy m<J.lze breeder at Ki tale, '~fl \.")Gpel9.T,io~: WI :~l +',!"-e 
major cereals project. 

Of' :,}}e p(lpul.at·L,-,:".s l:i st.ed, be following are presently used by 
farmers d.Lred;ly c,r iYJ hybrids: Kat.. Syn V~l ru"d V:::l~, Emb\... 11 :;;.:-iCi i2, 
Ec573, Kitale' 11, UCA, E~, a::1d KwCA. Dat.a 0:. r,he ac".ua1 uLl:,av:<:'" (,f 
ttese r,opul9.tiori'; is :'1~ilable, except. for Ke~.ya, Tn 19'70, 74,5 per-

: ce!.+-... If t.he hybrid seed 3,)ld 1!l Kenya was from mater·~al whic:J was ·.cder­
gc ~!lg some form of popula-t:.:io:r. improveme:1t. The remai :'11 r.g 25,5 per .-.e d, 
waf: (If t.radi t:il)::oal hybrids which have a fixed fB rer:.t,':3.gE:. of bbred l::.!!E's 
a.!:d are riO':' 1.1'.lbjee':. 1:.1) reClrrp.Lt. improvemel: r .. 

The 1971 !:ytri~ seed product-ion informat::o~~ from KeLY,,-, f'r;r ~;ll;:::..ll 

sca.le fanns ')~'11y ~ showed that of the 148,747 hec":.llres plru .. ted ':,0 hybrids, 
53.7 i'erl'e:';.t, of 1,he seed sold '..<ti1ized E~573(Rl2'i;,~2 from the Maize GeT~.et.J:'; 
l'l'\)je('t~ fir; t.,!"!e male pare:.t. of 'the hybrid. A sllght",.ly :Jlgher pen~E'·,i,9.ge 18 
expected w:Je:: t.J;e €p..t.ire nect,arage (212,284 hec..ta!e>) is t.ake:r. i':~~'''J L:c:,:~~'der' 
a~,ioY), as H6::..3c accou:r!:.ed for 70 percer:t. cf large 3C'ale farm sales i:. 1971. 
The 1;'Jl'r€(,t, ::,'lcles of' Kll and Ec573 from the recir:-1ocal .!·e"!'.lrre'·.~ . .,;e.le ,.":.:ic, 
(n) G;,udy ClJ:: .,1 so behlg 'Jt.ilized fl)rvarie~,y-(;r.:ss hyt.rid prcdu.;t.I". by 
t~e Ta.'1gany:ka Wa':.~.le l,lAi'l::::.~'~r in s01.it.hE'r:r. Ta!1z.at,'ia, 

Es+.imat.e.s fef' Ke:~lYa h: 1972 i~j.'iieate that The 1,." A.":. lue of 
hybr:d maize grown i:. Ke~"lya for seed sales will be 'lbout. 26.'),O.JO [IE:' :'.'Ut·;. 

l'hi s increase of more than 20 percent over 1971 is largely dl"e t..) TJ 1e 
. i!1creased 'lse ()f hybr:id seed by small scale farmer}. a:.d ~:ot by :'J:e If.rger 
growers. :'1 Tanzw.ia i!1 t.he Arusha a'1d Kj 1imru:jaro 'lreJl.S J where Kepya 

\ hybrid seed i3 made avaHab1e through the Tar.ga:~l ka Farmers A&sor:'i at .. iod 
(rFA), farmers have plB!lted 85 1.;() 100 percent of their mai ze Crl)r:i tc hybr:i du. 
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The Pr-oject has provided fouY1dation seed s~.l)cks of parents of 
l'ec.omme!~ded hybrids as well as ~.~mposites t.o seed prod,lctiull age,~.,·' ies 
of part'ler st<.l.tes. Experimer.t.al quart-Hies have bee~l sent as requested 
to c,t.her- cooperating r(·w.t.ries as ,·:elL An A::~-f~:~l8.~·.(ed cold st.Ot'age 
facLli t~y is prc·viding ~ mea:.i3 t.o TIl'3.i.':.ai .::. viable SLC2k::. cf ba.,i C' germ 
plasm f.JY bref>di ..... gimI=r·.)veme~:t ,~. FaL.r_Cr'. AfTie,,". 

The drrunat. i c progre Si:1 made i!! yield, 1.)dgt ng r e ~~ i I) ',a:. :. a~id 

reduct.ior, L'l ear heigb.t..s ir" t.he c,)mmerd al hybrids usL:g tote i.T.lJrr:,ved 
Ecuad0r male parer: t, is sb)w::o L::-! "Ghe followl::-.g :.able. ('Jarrah, Eberbart;, 
ar'~d Pe'~Yy, 19('2,) 

Hit yj d F~~forma::·. e c.f :JrigLal Hyl r ~~.:::_~,.d 

Ni ~~e !:...).~at:i 0:'::0. i.~ We s ter!~ Ker..yai r. 1970 

Hyblid::, Yield V;dg~:·.g Ear He·~ght. 
q?'r:a % ~ ~m 

H6n (.)!'igi.r II ve r~ i r:::-) 54.8 100 67 253 

H6l1C ( .mp!.")ved versi ,:.~.) 69.2 126 57 245 

H6l313 (or'ig-.l:al ve1'811)~:) 54.y 100 78 241 

H613C (improved . \ verS].O::l/ 68;2 124 72 238 

H632 (i.rad!. ~,j 0!Jal hybr::d) 46.0 82 203 

1.SD (? .. ,()5) 7·5 9 8 

FO:1r years ('f redpr(J,~al re(;urre~_:' select.ir:. has pr0d'AcE:d 
r,q,pid :impJ'oveme~.t. ir a~1e of t.he pare! tal varj eties (E;~'J.9.dcY' 
573 ~I, .i;' 1.;~p. variety ·~I'.)ss) a~id it~ a r.ommerd. a1 t,_)pcro'-,-=, 
maize (Ze9. MaY'S L,) f:y-bd.d, T:::'e improv'ed R~.rai', of Ec'...ad\.)1' 
5'T3 is ;OW used as tte male pare!.t of t:!e curre:-lT. commercl'11 
hybrids, HellG a~.d H613C. a.r~d t.hey yield approxi:n I;;;e1y 25 ~er­
r.e;'t. mc·ye t.hli'. the origir.al vel's:iw:Su 

Wi +.h t.he P,)3t.i!lg of field ~,rial officers (o'le i:~. Ta.'lZa!,i a;' 19/0 
ar:.d t.he other h Uganda L~ 1971) flnar.ced by A'D, 'it. was pos8~ble t.1j g'ive 
~_':2:''''rl pmDha.s:'~, t.o: (1) evaluate reglor.al resear'.:h "J.::-~der il)eal cC:'.di;,io:::; 
and (2) promot.e ~'e U~L..J.':'i.:;.·.:"'Yo nf' nert.i!-.e!lt researcn by farmers, These 
off jeers serve as a liI.kage betweer! t.he reseacC'h el1ul~' C4.c.,:! :t~ "t-il·iz9.1.i .. 'J'c 

at; t.he ~.a.U n!..al level. Their exT.ensive trj.lils c()mparedthe mas':. adv'1' .:ed 

http:origi.al
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varieties and support.ing eultural practices ur_der di ffered local a~ld 
cl imatic environments. Progress l:as been achieved i"~ Identifying maize 
hybri.ds nr..d populatior..s of promise for medium and high al:.itude areas. 
Promising popula'tio.r..s have been ide:.tified for the coastal areas. Scil 
fertili":.y da .... a have been aecalTlulated C!l low-yiel:ling: shart.-season 
I:ompcsit.es., Th 1.8 wo:rk is heing extended t.o include pate:_: 1 ally higher 
.yie.l.di::-:g tYPE S 0 UsL::g c'Lly a single examrle of wha~. reseaIl.h has show!~ 

from Vle effort,s of' t.hese tri al farmers usi:-:.g fert .. il 'lzer a~.:d impri)ved 
husba:':"dry with their own maize variety wO'.lld dO'j,ble ..... he'Lr y:i.eld. Usbg 
~mpr.:-ved varieLies, yields cu'.lId be in~reased four to six fold .. 

B. S,)rg::nlIn Improveme::-:.~ 

'T!:e }:r ~m3.ry .:,bje·:!t.·hre of' t.be soJrgh'J...'ll a,"!t~~,,' i. t;/ hal:; bee~ a::ld '.~,~,t.'i ~'~.:..es 

1, •• be ~ .. (' de"el.-;p i:r:pr·:::ved varieties wi',r: high yield, i!.se(.+. res lb<,a:.,;e, 
s:"""r':.eI···f'~J<:lt:.;.red pla::~', .... ype a:1d ('Q:· .. &'J.mer ac,:ep"ta',.'::'2. v1' "he gTa:--. 

Sorg;lU.m ~mrrovE:me;·.t j:i East Africa vias s"';al't,ed.:·~ 1958 '_p:der 
R..:,,::kef'elleY' t;,jppor t• wi tJ, O::1e research offi:.::er, Dr. H. Dogget.t., who C')!.­

L·.·.led as t..'.e breeder (,;f ~;h:'.:; activj::y whe:::. AID beg.-:t:. pr'Y.Tid:>:g seme 
a,':j:;!st~r;·.ce +:0 t:he pro,iec+J i:::. 1964. Followi!'g hlS depa'!'~,'~re il. De·:ember 19'(0 
/i.".d U:'~;11 t,!1e position was filled about a year la~er by IT_ J. I, Ke·!'~:. t,r:e 
sorgh',ll'l breEd'!'g acti.v!~y was mai{_+.abed 0:'1 a. redu~ed b'lsis, otiJer +.:-.a:. 
t,he m.'ljcr ir!p~.Jt of t~e Ro1.~kefeller Fou~,da~.io:! to s'J.ppl.:.rt )!'_ :)oggett., AID 
lisa (,i'::~t.:::·'c).ed Lo prc.vlde fi:"a •. cial aS3:s~a;'ee a.:; :c.eeded for ·.~.e ~crgr.'Jn: 

breeder a:.d tis rela';'.ed :;.ost:s--tra;:.sporta't,io::-.) suppl ie~ I eq~::pmE'.-+, /i',d 
labur :.:08:',S, 

The primary object-,ive of the sorghum ad,ivi~.y:::. ';0 devel.:'.t' ~m­
r!'c'Ied varie:'ies wi I.,:" :>1igtl graL" yield, .... deal pIaL'.; ~;.fpe a'ld (0~_51JlTIe!' 

a·:ep';a· .. 'E'., The rr:cs'; re(.e:::-:: a(ccmp:'ishme:r:t.s are tr.a<., seed.: f ;~K~() A. "l:d B 
li:~ef, '13.·:e bee-, released ~") i;he Uga:.lda '3l:d Tar·.?an~'3. Seed Scheme",,, Twn 
tytrLd;) '~~.i11zir:g l):1ese li.':es a:, pare.:.ts, HX57 (cK60.l\ x SBb?) ;:aT]'.ed H:jak 
a;'l.d HXu JlD U-:K6oA x 5DX36D) r:.ave performed well a;:d are expe~ted to) mc've 
1.. ~J' (-,:nune! .::: a1 prcdt. . .'. ;;i·~::,. as f'3..! il i tie<; a',d ';om}:e~;e: ce develnps u A +Li rd 
hybY'1d~ 'i wh, t,e gr'3.L!ed type HX46i (o::::K6oA x 5D x 61/6/2) L aLw ferf("!1Tl~·.g 
we 11 a', . .:1 1 S expel?~.ed t,1) rep.lac:e Hl,i ak, 11kE' Sere::- '3. a b row'.- seeded rYPb ~ .. 
Ta,'.:-:af.:a ir,. 19,/0-';'1 where five .l.)';at:.ioLs were ,;ompared a'.d i!. Ke~yA.. ~he :.ew 
r..'Ib!'lds 9.·,'et·aged mr're 1..:--ru·'. 20 percen+.', more gl'a:i~ t:·.::t:' Sere:~~a. Tr: a s':"gle 
1;:r1'11 dt.rL:'~g L:'l€ 19,1 seco~ld ra~::s at 3erere, '~:le yi eld~; of i,:ne ~yhri 1.., 
wer'e eve.'~ great;e~ J a."eragi:-1g abO'l':. 50 pe!'ce:~.r, more +-!:.<:J.:. Ser€t'a w:J.:,..r. ~Il elded 
1,/,3 q'1~~l·.a13 rer !;E·:';are. Serer.a, a comm()::!.ly g'!,,('W:"~ "H.rjE·.y, was '31'. e.:l.Tly 
de'lelnpmeJ,t, ci' t.~e pr,.'jel'~;. It, yields abo ... p; 15 pE'N:e.'. t :.nore l):;a~, ~.:·adi f.:r. _­
ally grow," varle.les. 

L1 a::1 experime>',7. \.:,)mpari:·'g ·,i'3.rie\,{, popula':',l')~" pl'l:~'.:! ",g da· .. e. 
ferU1lza"';.~c:, weed co::-t,rol, a:-:.d src.ot. fly ,;o~~t..':'cl at. six lO' .. at.lc.:-& i~. Uga~da 

i.7; was fC:..J.J'.d ~hat. t~!e most import.a',t single fa~t0r wa~ variEt.y fallc,wedi::_ 
de'~l'E':as ing order by pla.':lt·:~-!g date J plB.-~.t populatic:", fer~~". ~lzel' '3.;1t1. weed 
co:c,trcL Seed tr-eatme"lt for ·:,hoot; fly co::.t.rol was lea~.i effF,".j','e" 

http:pare-.ts
http:breEd.xg
http:as3;ista-.ce
http:ac,.:eptan'.ce


I' . 

10. 

Two t ypes of shoot fly res i stanee haYe been identified--pri.mary 
ro.d recovery. In t he re~ovp.ry type of resist ance) pl~Dts are able t o 
rece,ver from dead hear .... s which are t he result of i nsect feedi ng on the 
primary shoot s. Cert a i :l plan t genot ypes have been f ound t hat have t.he 
capability for rapid product.ion of new t illers. The recurrent selee:timl 
me t hod of br eeding fOl' t h i t; t ype of resist ance. has been f ound 'bo be 
hig..~ly effective. Lines from Indi a having pri mary r e ai s t a.: .. ee , i.. e . , 
res i s t an.ce to i nitial att ack, have been i ntrod'J.ced for use i :'1 a breedi ~lg 
pr)gram . Wi.th the stem borers which have caused losses ra~giI.g from 35 
t o 100 pel 'cent, :10 progress has been obt ained i n thei r control by breeding . 
storage insect s have been fOlllHl to be less of a problem on t he corueous­
t ype gr a i1'1 sorghums than. the floury types and new varietal de-Jelopmer! ts 
have been evaluat ed for resi.st ance to t he more import.ant s t orage i !lsects. 

In the s el e c:ti.()I of charact.el's poss i bly as sociated wi t.;11 :.~ es i s t.a1.!ce 

to dama.ge by b i r ds, l i... es wi t !l long glumes a."1d aw!~s are beb g evaluat ed . 
Si milar ly Orowp-~· seeded t ypes with hi gh "'ar.o.:r:!i:'1 ar~ alan beL1g S judi ed f( [. 
b:.l'd damage (:o ltrr)l as well as quali t,y for consumer acceptru .. ee. 

Fr uJ:1dation seed s "ocks and i ncreased qUal_t i t- i.es of the so:cghum 
lines a:r: d improved varieties have been provided t.hrough EAAFRO ehar '.:C1els 
t.o t he Uga:nda Seed Scheme ar.d the Tanzani.an Watt le Seed Farm. Seed of' 
t hes e improved t ypes )f sor g..'I1.um have thus bee:·;! made .9,v9.ilable t o farmers 
1!. thes €. 'ount r i es where s ' rghum represent.s an import. ar t subs :i.s i,;e .ce 
f ood cr op a ud a PI" ':'! ~ipal base for local ro_d commerd al beer ma!1~2fa(; +/u r e 0 

O. '_ly limited effort s ~ave been made i il Kenya for i.mproved sorghum seed 
prod d i o::l and dist.r i bu.t;i ofl, . Curre~ltly Ke:1ya i s l.nt.el'es t ed i :' developi '1g 
cold t oler an-; var i et ':es for "',he highla:lds above 6, 000 f ee't. 

Dur i:.g t he lifet :me of the sorghum breedL1g a cti-/ity of "he pr o,je l.: t ., 
Dr s. D. Jowett a d B oo N. Maj is\j ro d Mr . S. Z. Muku:!''U . ave gained val·.labl e 
w0r ki l g k::-!owl edge a71d skills :i. sorghum breedb g. Mr . Mukul'u '. $ p r€ s e~ . ;ly 
working or- a Ph. D. at Pur due University 1..mder Ro :!kefeller spo!...s; r sh:lp. 
Upo" comple t i. r., of t h is tl'ainl. g , he will re' iurn to t.he l:1orghum activity. 
S·.x assisi;a : 4; t o t.Le pl a '1:. b r eeder and •• i T.Le subo!'d ' ,:ca t e s t.aff worker " 
t ave ach:'eved oT.·· t;he ·· job t rai.::: ng :!.n s or ghum breedir!g . vr " t~aj :l li\l eur1'l? .':',,',! y 
heads EAAFR0. Drs . Judy and Whigham, i r!. t hei r r e specM.ve cou.::.tTl. e s~ r:.ave 
prov:i.ded on- the-job ·'jra~ :· ing opport unitie s fu r a large :t:.umber of r.at:l ('·''tal 
pe'['sot'.i.£el ~ n .he i r work uf o,rgariizi ng a sys tem of evalu.a"hi -·. cf' s Grg!lum 
pla;L'ii mat eri als a:'\d .ul t l1:,al prac't i ces. Thi s l ir.:kage t as alBa t> erved 13.13 a 
ma,j or meaL.S cf ge'tti:o.1g r e s earch r esul t s t o t he Ext er.-.s · .on Servl '! €' arid 
ul ~~ :imately to t.ne farmer . 

c. Fi nger Mi llet 

Majo r emphasis or tile "tmprovemer.t. of t hi s self,,'pol l:i na ",ed <.~top 
has been t.o provide for great er gr ai.n y i elds a:.fJ.d j mprl)ved g:ra:I.r q\ alitiy. 
Dudng the life of the project all known var:' e~i el:1 have been. ob ser ved a::ld 
t est ed u nder Uga.::1di a...l1 condU i o:; s a t Serere. By 1965 J 1,)J:1~y 52 vad e ··1.e 6 ::ad 
been worthy of further s t udy; 12 of' t hese were select~ed for wi de -scal e 

I 
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test.ing in 1966. Pi't!sently three selections have been developed by this 
proj ect ~~d released for increase by the Uganda Seed Scheme. ThesU are 
Engen,yi, Serere 1, and Gulu E. While these improved varieties have yielded 
only slight ly more (about 5 per cent ) than the loc;ally-grown varietl.es J w;i.th 
t:imely planting, adequate floil moi sture and proper fert. Elization , it has 
been demQj1.stJ;a.t ed w:lth the new varieties farmer yieldr. can be mult ipli.ed b~{ 
5 .. 0.) ~ timp.s (2 ~ 500 to 3,000 kgu . / ha.) . 

A pyramid gene pool breedi.ng scheme program was started i.l. 1968 
a. d approxi.mately 2,500 crosses have been made . The most adva.Y1ced crOS ~1es 

have bee~ .. i:--- creased aLd 186 <' electior~s have been made from t his po~u.lat:i.o:n 
for :fu.!'ther evalu.at. i.on. 

Hor k in bIas t·. a"G.d l,)dging resistant~e, t wo major] i mi:V.ng l)yroblems 
~;0 impr oved pl'odu(:t~o~~ , wa.s start ed in 1968 at .. d 83 selections have bee.::! 
It lid€'. 'f r f urther tes t.~ng. 

T:i.e breeding effort. with fi.nger millei: repr'esent s v i rtually t.he 
(' ~. :'..l.y effor t. of iL s ki:-:ld L the world. 'lecim.i.ques :':a breedi ng t.r'ir. e'r" p 
have been developed t o overcome t;he ha.'1dicaps of hybri d i z·L g 'b is s'ue c1e 
whi l3:t i.s d i f fi. (!u1.t to work with because of i.ts very small 110weT par";s 0 

Observat ions of the project have shown that. so fa"!' i n se :: t problems 
a-re of ~ ('\ C:oI'.seque: ce t.o the growing crop or t;he st.ored graL • 

Approxi mat.ely tier. to::lS of seed of t he 1 ewly -released "ar i e .y 
E71ge:nyi. :i.s expect ed t.o be available thJ'"lug 1 t he Uganda Seed Scheme .. ·.}.l" .s 
year. Th is should pla: .. t abQut 3,000 acres. 

D. Bul:rush M:i.llet 

Bulrush mi lle"';, a subsistence crop grow~ by farmers, : B CO:fLs "L.dered 
ti el be a valuable i nsu.ranee r::rop against unpred.iC':t.able cli.matic vari.a·bl.e:s .'. ~1 

East Afri,ca. Thi.s is a cross pollinated crop, t:1US t r. e breed1:: g t.e eh. :J.que 
used wH h rna' ze imp.r .Nemen t; has been tl.till z,ed. At i;he begi.nLbg f' t.t e 
wm'k t here wer e 12 bulk popllatio~s ru d approxi:mat.el,y, 2,01)0 l ","!es ~'rom ';h e 
Wo~ld Collef.'.tio:t.1. avai lable for u se i.n the breeding proe;::'am. T. € pri mary 
object:i.ves were to cla.sslfy the World Collect iOl! and develop d:i verge~! ., 
pr:lpulatio:r..a fo.r the i.::li tiation of' a recurrent. selec~ ~. o_. b-reed:i ng . mp1"o 'eme~ t. 
program. Fourtee!: populations are being developed. Seleetioh p!'es::l .I' e ~:; ar e 
L OW be i:£ig appli.ed or:. the eomposite populaV .)lIS. Aft er Ot ly the f~ ':.' ~~ c:rde 
of select ion, 31 t e s t;ing a:t d recombi natio:r.. , th e fiI·s t. comp0 l:. :i.t e " SeI'€re 
Composite 1, was the top e~1t.:ry in a 49 ent.ry t .r :Lal, where ~d; p.rodu .ed a. 
gl'ab y :i.eld of 37.3 quint-als per hectare. Af·ter t.he SE: co~ d cycle of jmpr .. ;.re ·· 
merl'~ ~ al1 increased grain yield of 17.6 percent. was obt. a:l:. ed whe ! e. rupa.T'ed '. (J 

t.he fi.l'st.; cycle. 

The male-sterile line, TIft. 23A, was int.roduced from t he USA. U l.~.g 
th::'s germplasm, one adapt ed strai.I!. (Serere lOLA), aT_d e i ght. ot~'lers have bee. 
developed. Preli.m1.nary tests of Serere lOLA began :l::1 1969, fit Se:re'T,'e Res elirch 
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station. When the same pollinator was used, the average grain yield of 
eight Serere lOLA 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 lOLA hybrids was 7 percent better 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. 

Lif!ited 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 t~ cause damage 
are stem borer in the field and insect damage to stored grain which is 
quite comparable 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 Ugand~ Seed Scheme will have eight acres of production near 
Serere during the sE:;.;ond 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 t.o 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 EAIRO to characterize existing 
varieties through physical and proxim~te analyses of the grain. The develop­
ment. of standards of plant breeders :'1 seJ.ection of improved types and 
development of simple milling procedures to increase consumer acceptance 
and possibly the nutritional value of the cereals as humari 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 amino acid 
composition. Sizeable variation in protein percentage and lysine contedt 
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. 

F0110w:i ng ext ens i ve laboratory tests, village tr lals w(re made 
of a CeCoCo ~ereal polisher. The whole kernel polished product is similar 
to that made in a deep wooden mortar but with much less kernel breakage 
and 106s. Under village conditions. costs of operations ranged from 35 
to 65 cents per debbe (four imp~rial gallons). The economics appear 
reasonable and the product fulJ.y acceptable. The use of the polisher 
provides a method for preparing a whole polished grain from the commonly 
grown sorghums with brown te3ta, which is a characteristic responsible 
for resistance to bird damage. 

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

F. Interrelationship ruld 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. Th:is has made for a well coordinated, integrated team approach. 
Other dC.1.ors such as the UK providing agricultural specialists to work in 
maize research and production management are ~lso 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 pf'.rtly by donor supported programs and 
private enterprise, such as the K~nya Seed Company. This company has 
provlded several essential sup~orting activities which are basic to any 
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maize production program. 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 
Cere&l!~ 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 Uganda 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 Project 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 4.1 

Tanzania 2.0 1.2 0.7 0.4 4.3 

Uganda ~ 0.8 ...l:1 2.6 

Total 5.5 2.5 1.0 2.0 11.0 

The importance of sorghum and millet as subsistance crops in the more 
difficult farming areas justify the need for continue~ 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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conswner preference with relativn 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 East African States and. the fact that basically the major cereal 
crops do not respond simila~~y to these environments and that there is 
an existing need for concinued research to develop improved populations 
with increased yield, improved nutrition and conswner 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. Sorghwn breeding should be conL .... ~d 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 sorghwn 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 need~, 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 East Africa as are deemed appropriate. To keep 
the research aspect regional or community oriented, EAAFRO should 
invesbigate the possibility of contracting with ICRISAT to have needed 
research conducted through EAAFRO. 

3. Since fi.nger millet and bulrush lllillet 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 n~de 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 reci~nts, but many of the designated 
recip~ts have not redistributed the copies to appropriate personnel, 
e.g., Dr. J. Liwenga, a Senior Research Officer in Tanzania, had not 
seen the lnl 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 Countr.y Senior Extension Production personnel. 
The EAAFRO Monthly Nevlsletter 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 i'!airobi 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 
ingreQients, 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 Compal~ 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 suggest.ed. 

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 recipieis in each country who should receive 
EAAFRO research information. 

C. Utilization of Hesearch 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 Haize 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 Haize-Genetics Section. 
Furthermore, with the existence of the Kenyan Seed Company, an 
efficient means of seed production and distribution already 
exi·sted. 

At the other extreme, with receL1t 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 EMFli.O 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. 

Reconunendations: 

1. The Evaluation Team considers the Field Trial Officer as one 
of the keys to the successful utilization of research results of 
conununity efforts. It is reconunended 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 bee~ considered a serious 
constraint, especially in the case of the Field Trial Officers in 
Tanzania and Uganda. Originall~,r there \-laS no provision for counter­
parts in the program. After decisions were made to instiVltionalize 
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 Hajor Cereals Project since the maize geneticist also served 
as an integral part of the national 'maize improvement program. Too, 
salary differentials between the conununity and Kenyan national pay 
scales discouraged Kenyans from seeking employment in EAAFRO. Thus 
there are few Kenyans in EAAFHO 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. \"lith 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 
pests been established for counterparts. Until this was done, EAAFRO 
was not able to officially recruit counterparts. 
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East. A,frican 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 playa significant role in training of national reseCl.rch and 
production personnel. This would be of special benefit to Uganda in 
cereals producti'on and to 'l'anzania in cereals research and production. 

Relative to the academic level of those count~rparts that will 
ultimately replace the PASA Team personnel, the concensus of t.hose 
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 desira.ble to have both conditions satisfied if 
obtainable for the most responsible positions within EAAFRO. 

Recommendations: 

The following recommendations are made with ~espect to counter­
parts and training: 

1. A seri.·Jus 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 professionals 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 ur~versity 
stUdents in a cooperative arrangement within the EAAFRO project 
activities for their possible ~tture placement. As another 
alternative or additional method to alleviate the staff shortage 
within EAAFRO, a program should be initiated to pro~.de 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 d€'Jnonstrations. The length of training in 
the different disciplines would range from a week to a full crop 
season deper.d:ng on the nature of the training needs of the 
participant. 

4. Graduate t~aining for M.Sc and/or Ph.D. degrees, either 
in East African or U. S. nniversities, should be supported for 
selected high performance individuals in critical 3ubject matter 
fields within EAAFRO as rapidly as qualified candidates can be 
identified. Training for part.icipants must include a maximum amou!!t. 
of practical training i.n their' major subjects such as is ~!'esently 
progr2nuned for gradual.f, 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 mize and whea.t, 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 €'ven greater emphasis to production, rather than 
research. A constraint therefore results from national policies which 
do not strongly s'-.:pport conununity research efforts in maize, sorghum 
and millets. These policies are based on short ter.m objectives in 
spite of the awareness of research needs in the sUbsistence crops 
from the long-term food requirement standpoint. 

The EAAFRO long-term objectives to provide continuing support 
for research in the subsistence crops are justified. Every effort 
should also be made to promote carnmerciali~ation of the sUbsistence 
crops such as feed for livestock, beer rr~king and processed foods 
(flour, macaroni, etc.) for human consumption, some of which should 
include tte soybean. ~he soybeans observed growing in Uganda and 
at.her 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 'Jnlimited opportunity for exploitation in ter.ms 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 priorit:, for imprJvement and increased production. 
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Recommendations: 

The following recommendations are made concerning emphasis on 
industrial vs. 8ubsistence crops: 

See recommendations AI, 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 Kam~l~. In any bilateral 
progra~ 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 scope. 

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 national program unless two or more partner states 
indicate strong interest for regional support for rice research. In 
e~y program developed very close linkages should be established for 
germ Flasm introduction and training with IRRI, IITA and WARDA. 

4. 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 ver,y delicate one. 
In fact, in some instances, activities have become somel'l'hat competitive. 
Each is striving to survive independently and to make its own impact. 
As of this date EAC/EAAFRO is coming out second best in obtaininl!; st.aff 
to conduct their program. Without the USDA personnel to lead the 
project, the program as now operating could not function. If EAAFHO is 
to survive, it must be in a position to accept its responsibility to 
perform basic reseaI'~h as requested by the pg.rtner states. Some of the 
partner state~ have be:en dissatisfied with EMFRO in making decisions 
affecting research act ivities and they have gone on their own to satisfy 
their research needs. The best example of this is Ken.ya and the maize 
improvement progrR!!l. Kenya feels ~t it can now benefit from EAAFRO 
only by utilizing the germ plasuyfnatEAAFRO 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~ri~ the best breeding wethods that EAAFRO has developed with Kenya 
fori l~tl'C"vement under tropical conditions. 

The historical development of events in Kenya is certainly desired 
for each of the three partner sLates. 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 'vlith the presence of Field Trial Officers 
~nd direct support to be provided to nationaJ proerams by USAID in 
Tanzania and donors in Uganda. 

1\n E1\1\FRO effort wlLhcut. relatively strong national programs would 
b<.; ineffective. But EMl'hO must bE: able to take the lead and initia­
tive in conducting basic research needed by the partner states, 
otherwise there would be no need for its exis,tence. This includes 
initiative 'vlith 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 partner 
states as soon as they are able to assume them if this indeed is the 
wish of the partner states. 

2. All research efforts with cereal crups by EAAFRO must 
coml'limcnt but not dUT'.l1cate efforts of e.."{isting 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 w 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 Laborator,y 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 cJnstraint for 
EAAFRO as respective national interests and actions have taken priority 
over those of the Community. Possibly this has come about because 
of insufficient contact between EM FRO and the partner states 
at Resource Research Councilor 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. 

Hecommendations: 

1. EAJ\FRO 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 Evaluation T~am f"unrl t.hat. t.h"l past porfQnr.ancp. 
of PASA p~~sonnel was in k~8p1n~ w1t.h t.h~ rlu+ip.~ rl"s~r1be~ ir thoir 
job d"scription~ an~ n~~~s of t~e proararn. P4SA p~r~onn~l sqqrnqd 
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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 mQre 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 w'Jrking with national governments. Likewise, the PASA personnel 
must be a'ol·are 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 Becurity situation. 
Some EAAFRO assigned personnel indicated their reluctance to return 
following their current 'lssignment, 

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. 

1. Technical, Gommodi ty 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 support of the PASA staff to attend 
professional-international conferences and workshops. 

Certain equipment supplied to PASA personnel for pro,ject work 
has proved to be unsatisfactory because of service problems and over­
sophistication. In the case of U.S. sourc,e 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 serious 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, communicationp 
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 
authori ty to purchase feJreign 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 personnel assigned to isolated posts both by the 
Project Manager and tha administration of EAAFRO at Magugu headquarters, 



§gMMARY AND CONCLUSIONS 

At the request of RDC'EA and AlD/w, an intensive review of the Major 
Cereals Project was conductedst proje;::t sites in Kenya, Uganda and 
Tanzania. The terms of referene8 for the evaluation addressed issues 
considered to be possible ~ontr9.int.s, identified and evaluated accom­
plishments and evaluated the project with respect to changing goals and 
objectives. A series of recommendations were prepared to suggest 
possible flITther direction of some elements 0f the new Food Crop 
Research Project into which t.he termin,'3.ted 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 '3.nd production, due 
lsrgely to the coordinated efforts of the EAAFRO Major Cereals Project 
in consort with the research and product:i.on personnel of the Ministry 
of Agriculture, the Keny'3. Seed Compfiny and the Kenya Farmers Associ­
ation. This effective pattern of coordinating research, production 
and marketing could also serve to attain similar progress in maize 
'.md other food cro})s in all partner states, 

EAAFRO, in evaluatir:g breeding methods adapted to East Africa, has 
~uccessfLllly developed tlT,prover:l V'3.rieties and hybrids and related 
cultural prA.ctices which 'ire heing incorporated into nationi'll produc­
t:i.on programs, In tne p,st, EAAFRO has satisfactorily performed its 
role in ~onducting basic T€sE-'lr.:;h for utilization in partner states. 
The future of EAAFRO d8pends on i t8 ability to initiate research, 
to promptly respond as requested to T.be expressed needs of the partner 
stJ.l.tes for resE;arch '3.ud producticn 'lud to coordinate its work with that 
of the internqtional research centers. Likewise, its effectiveness 
!lnd viability depends on the ability of the partner states to utilize 
res111 t.s from EAAFRO, 



21 August 

22 August 
2.3 August 
24 August 

25 August 

.'\-1 

APPENDIX A 

AID!TAIAGR llompOt;ent of Reviw Te9.ID* departed 
WaElhington, D.C" 
Visit FAO Cereal Improvement OfEcer, Rome 
Enroute Keny~ 
At. USAID!N~irobi - Developed detailed program of 
inL'.ividu9.l country 9.nd EAC visitations 
Visit EAAFRO Cent.er, M9.guga and FAO Kenya Country 
Office, Nairobi 

26 August Visit Cere!l.ls Quality Laboratory, EAIRO, Nairobi 
27 August(Sun)Nairobi 
28 August Visit Kenya Farmers Associ9.tion National Headquarters 
29 August At Kenya Research Experiment Station, Ki tale, regarding 

30 August 

.31 August 

1 September 

2 September 

.3' Sept (Sun) 
4 September 

5 September 

6 September 

7 September 

8 September 
9 September 
10 Sept (Sun) 
1 1 September 

12 September 
1.3-15 Sept 

maize improvement activity 
Visit Keuya Seed Company He9.dquarters and Seed Farm, 
Kitale and return to Nairobi 
Enroute A~'i~ultur~l Research Experiment Station, 
Serere 
Confer with EAAFRO Major Cereals and Ugandian Station 
Staff, Serere, regarding sorghum-millet research 
activity 
Observe field and l!l.boratory research at Serere and 
return to Kampala 
Kampala 
Visit K9.wand3. (Perenni!l.ls)9.nd Namulonge (Annuals) 
Stations and Makerere University and Kabonyolo Expt., Farm 
Confer with COffimissio~er fer Agriculture at Entebbe 
and IJSAID ,)ffici !:lls and travel to Nairobi 
Confer with Kenyan Agriculture Ministry Research 
Officer, Dea(J Faculty of Agriculture, and USAID 
Offici!l.ls !:lnd tr!l.vel to Dar es S9.laam 
Confer 'wi th Taln!l.',i!ln Government and USAID Officials 
at Dar es Sal awn 
Visit .long'l St'ltion wi th overnight at Morogoro 
Return to D9.r es Sa19.am and fly to Arusha 
Enroute to Arush'l 
Confer with RDOEA/Arusha staff and Tanganyika Farmers 
Associ!ltion M9.n~ger 
Confer with Dr. F. Ogad9. at Nairobi 
At Arush9. ,::,reparing 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: 
~.Ac7EAAFRO LINKAGES 

Medium Altitude (1500-5500 feet) 

Embu (K) If 

Katumani (K) 
Kisii (K) 
Kakamenga (K) 

++ :':"longa (T)· 
Ukiriguru (T) 

++ Serere (U) 
++ Kawanda (U) 
H Narmilonge (U) 

f++ Kabanyolo (U) 
I~+ Morogoro (T) 

Kenya = 4 
Tanzania = 3 
Uganda = 4 

High Altitude (5500 feet) 

++ Kitale (K) 
Njoro (K) 
Lyamungu (T) 

Kenya = 2 
Tanzania: 1 

Low Altitude (1500 feet) 

Mtwapa (K) *** 
Mtwara (T) *** 
Mlingano (T) if** 

Kenya = 1 
Tanzania • 2 

H· denotes stations visited by Review Team 
f~+ University Farm - Faculty of Agriculture 
*** Coastal Corridor with elevations less than 500 feet 
Letter designations in parenthesis indicate countries: 

K - Kenya 
T- Tanzania 
U - Uganda 
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1; Experiment Station: Embu Agricultural Research Station, EMBU, Kenya 
2, Responsible to: Ministry of Agriuulture, Nairobi 
3. Date of Formation: 1965 
4, A.:. tHude: 3000' -5000 I (9'14-1524 m) 
5, Soil Characterj stL~s' Dark red, friable clay, well drained, 

(Lato~olic ~oils) A-horizon over lies a dark-red, subangular 
blocky friable clay, 

6, TOTJographical Data~ Rolling 
7, Ecological Classification: Land not forest, large shrubs mostly 

evergreen, Dry sub-humid to semi-arid, 
8. Climatic Data: Mean Rainfall 30-40" 

Mir.imum Temp_ 10c_14°r.. 
Maximum Temp. 26°_30oC. 

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

10. Field of Investigat.ion; Maize, pasture and beans improvement, 
dairying. 

11, Projects Under Investigation~ Maize breeding and agronomy pro~ects, 
Dry beans project and pastu.re improvement programme, 

12, Personnel: Senior staff -6 
Technical Staff -10. 
Clerical Staff -3 
Drivers -2 
Subordinate Staff -30 
Casual -20 on and off 

13. Public~ticns - Librsry; Annual Re~ort, Thesis and Handouts on 
~ulturql pr~ctices of these crops, 

14. Results - Contribu~ions; Results from this station apply di~ectly 
to the Central, Eastern Provinces and the drier parts of Ma~hakos 
and Kitui distri~ts 

'5· Observaticns; 

Maize Breeding 'lnd agronomy ~over three main ecological regions, one 
of which is medi urn qltl tude or m'iturity zone headquartered at Einbu. 
This is one ~tat.h~n whose materials apply directly to Uganda as a 
whole 'lnd mos t parts of Tanzania other that the coast, There has 
been a lot of exchange of materials between this programme and most 
of neighQour::'ng States who fall under a similar zone. It has been 
used as ene of the '!'o;:l:rtions for the Major Cereal Project under the 
EAAFRO, Mai~e Genet.ics Divisior., The hybrids H 511 and H 512 which 
are produced ~ommercially 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, ~oybeans would be very 
Ifi'lCh appreciated here. 
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1. Experiment Statien: Ka~umaGi Agrioultural Research Stotion, 
Machakcs I Kellya 

2, RespN;~ible t.o: Mh.istl'Y of Agriculture 
3, Dat.e of-E~rrr,at.ior: 19'.i5 
4, ~lti~1Jde: 15')~, 

5 Soil Ch'lr2(!tJeristi'~f': Dark brown l()8JJJs, derived from tuff, 
6, Topogr3.phir..'al D'lta: FElirly flat, !TIOre or less like range land, 
?, Ecological Cl 'lssification: Land not of forest potential, carrying 

a V9l'iable vegetation cover, woedland, bush land or savannah. 
8, ClimB-tic Dat'l: Mesn I'sinfall 20"-30" (510-760 mm) 

M" T ~Oo '4°C l~lmum e~p. -I , 

Ma'!drr,l'!TJ Te!T!p 22o_26°C 

Two sesso~ a year, long and short rains, 
9, Physical Fa~ilities: One reotangular block containing administration, 

laboratories and offices; senior .and junior staff houses, machinery 
workshop, engine 110use for electrIcity, and irrigation facilities. 

10, Field of Investigatior.: Maize, sorghum, pasture, beans and castor 
for oil project Millet improvements are also covered. 

j~, Projects Under InvestIgation: Maize, sorghum, castor oil and beans, 
Dairy cattle, sheep and goats. 

12 Personnel: Senior staff - 5 
Tech Assts. - 8 
Cleri~'ll - 4 
Drivers - 6 
Subnrdi~ate -30 

U' PublL:aticns - Libr9l'Y: Annur:tl Reports 
1 Ii Results - Contributions: Results from the station are utilized 

in lTlost m'irgir!'11 p')rts of the country. 
'5 Observ':l~ior.~; 

Be'lring in rnir,d th'lt twc. thirds of Kenya is semi-arid and therefore 
m~irgiL'll, the imV'rt'tll ~e (If this station to the nation need not be 
(lver~ t'!lIiptl 'lsi ,~ed 

Ir, Kel ya I t.hIs 3.re'l j s morE; :,f'ten than net hit by drought, and 
<is ftueh, this e'irly m~tt..rir.g lTl'lize program is just ideal. The 
rr.e thod used to impr0ve t.he tW(; rn3.ir. composite populations is S, 
Selection, 'l methcd th~t hqs corne directly from the breeding 
rnethGd st~dy dcne ty the Major Cereals Project. 

http:mirgir.al
http:Stnti.on


,. Experiment Statior;: Ny~n3a Agricultural R6search Station, Kisii, 
Keny9. 

2. Respor.si bIt:; to: Mjr;ist,ry (' f Agri~ulture 

3 Date of Forrrlatior.; . 9h) 
4. Altitude: 50CO'_70CO' ur '524-2'34 m. 
5 Soil Charact8ristl:s: Dsrk red friable clay, (latosolic soils) 

humid region well dr9.ined soils. 
6. Topographi~9l Data: Quite hilly 
7 Ecological Cll1ssifl~ill2Q: Land not forest. potential carrying 

val'ili-bis vegetatioll COV'"f
d 

IDJis t, wood land, bushland or savarlD<th, 
dry sub-hurTlld to serr:i-ari 

8 Climati(! Dat.a· Mf'l.r. Rainfall 70"-8e" 
Mir.imum Temp .. ~4°-:~C. 
Maxim1.Im Temp, 268 -300 C. 

9 Physical Facilitie!: Main administration building, stores, dairy, 
junior and sedor s t,aff h01...ses, electricity and treated water, 

10· Field of Ir.vestig'l.tion' M'l.i 7.S, pasture _ soybe9.ns, bananas and 
passion fruit Breeding arid agrODorflY: 

l' Projects UrJder Ir.vE3tigatiQ!!: M'l.ize and soybe~n improvement with 
p'1sture evaluatior, 

12, ~ersonnel ~ Senic.r Staff -4 
Techni~al Staff -8 
Clerical Staff -2 
D~ivers -2 
Subordinate St'lff-20 
Cas1...~l ~ff 'l.nd cr.-,O 

Publications - Lihra2: 
pr9.cti~es of th63e creps 
Results - Cor.t~lt~i·:r:s· 
NY'3.r!z'l. 'lnd F 9.r u; (; f R 1 ft 
to any other part Gf the 
Observ CJ Liur.s: ------

Annual Reports and handouts on cultural 

Results from this station are utilized in 
V'l.lley Provin~e, however, it is '1vailable 
COLil;t,ry wi th similar conditions. 

Extended 1I.'li.'.e 'lgrono ... y I=ri.·je::t order the British O,D,A. is going 
to ':;8r,tre thei r ir,terest ill this st'l.tion and the national soybean 
'HId grouI!dr:u L fer ci 1 ':lLd Fr~jtein will be directed from this staticn 
sjnce Ny~nzq will be m'lir; fo~us in these projects. 
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1 _ Experimer,t St'1tiQ!!: Western Agricultural Research Station, 
Kakameg'l, Kenya 

2. Responsible to: Ministry of Agriculture 
3 Date of FOr!T!'ltiorl: 19S3, first crop planted in 1956 and farm 

boundnry W1S fin~lly surveyed in ~9S8 
4. Altitude: 1000 - 5000' (194 - '524 m) 
5, Soil Ct':1I'9.cteristi<.:s: Well dr-9.ined, dark brown sandy loam 

(podsolic soil), 
6 Topographi~al Dat~~ Rolling 
'7 Ecologic~l Classification~ Tropical forest. humid to dry sub-humid 

equ':l.tori3.l .:;ljmate Fcrest and derived grassl.<md and bush land with 
or without glades 

8 Climatic D'lt'l: Me'ln Rairlfall '70"-80" 
Hi nimum temp. 140

_ 18°C , 
M~ximum temp. 26°_300 C, 

9 ,Eh:rsic<,l ~,cl:hi ties: Or.e administration building; one office and 
l~{bor3tory, senior ':tnu junior staff housing, dairy and workshop. 

10. J·'ield of' Jn~'8stiWlti()r,: rbi~e, pasture, peanuts, soybean and dairy 
"improvemellt pJ'ogr'lm, 

·1 Pro,iect_s lfndE:'r InvesU p;ation' Maize Agronomy Project. 
J~ ?ersonnel: S~nior stqff 4 

1echr.ic~1 staff - 10 
Clerks 2 
Drivers 
S14bordinate 

lJ Publications - Liol''l!:':C 
:4. Results - Contrib1.lt.ior,s; 

2 
St9.ff - 42 

Annual Reports, Thesis, 
Results from this station are utilized 

in Nyanza 9.nd Western Kenya. 
'5 Observatic!:.§., 

This is one (jf the Ir)C9.t.iorls used by the EAAFRO Maize Genetics 
Division for eV91.lJ9.tjons of the breeding methods as well as the 
hybrids, C'OllJpr;si tes '3.rJd v"lri9ties that have (!ome out of the Major 
Cere 'lIs project 
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1. Experiment S,!:'fLi on' nanga Research & Training Institute, Kilos!l, 
Tanzania. 

2. Responsible to' Ministry of Agriculture, 
3. Date of Form~tia~' Approximately early 1930's. 
4, Altitude and LC2qti8~: 503 metres, 10 kilometers North East of 

Kilosu, in Morogo!'o Regio~ 
5 Topographi~al Data: FJqt pl~ins at base uf Kilosa Mts. 
6 Soil Chara~teristics: Alluvial Soils 
7 Ecologi~al Classific~tion: Wooded grassland. 
8, Climatic Duta: Twc rainy seasons, first occuIring March-June, and 

second from S~rtemb~r-November, 
9· Physical Facjlities The ~r€a of the station is in the region of 820 

hectares of which aucut ,00 hectllres are used for experimental 
purposes Huilrlings include one for Administration, laboratori.es 
9.nd acc.!!I!.l;:bt.ior; f::Jr institute staff. A food science teaching unit 
has been 'idd.ed re::ently (July :9'(2) 

'0. Field of lnvestig'ltion: Fl9.nt selectic·n anr! breeding. Breeding 
of ::otton for yield al~ disEllse resistance and selection of locally 
&dapted variet.ies of CJttOII qr,d kenRf 2, Crop husbandry, 
CuI tur~-d. pr:lcti ::es qr,d ferti :izer trials on m!lize, soybeans, ground 
Luts, locul :.Ir,d il~ Lrl;c11.1.:ed legt..mes, crop rotation and soil mainte­
nlllJce .~ Entomology !3ionorHl::'s and control of pests of economi;. 
importalJce, particularly on ~otton. 

11. Projects Under Inv~stigqtil n' Cctton breeding, maize breeding, rice, 
pastures, gr<tiIl leg1JITIeS 

12. PersNJnel: . 0 Rese'lr~h Cff'icers. 
~3 Publi·:qtions - LF)r~!:X; f;l,_nthly reports, :mnual reports of progress. 

Internati'':''fl'll jl.'urn3.~s, "Ea.st Afric'in Agricultural JOllrnal", "Annual 
Rerorts of thp ReflC: Jlf:::h DivIS] on " 

14 Res~l ts - Ccn~ri 0': t.i ~;!.::!.: A r:i.lITIUer of improved varieties of maize, 
cut tor sr.d ri.:e 

It is',lle pI }r.~iF'll .::C'ttJr, reSe'lI'Cll eenter for the Eastern growir!g 
zone Reseqrch w~rk DlJ a wide range of crops including maize, rice, 
legume.;, r9.st.~res 'H:d Lcrticult,)re is carried out. Human nutrition, 
nu tr iLion reseqrch. crr)p breeding 
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1. ~eriment Station: Ukiriguru Research & Training Institute, PO .. 
Box 1433, Nwanzli, Tanzania 

2. Responsible to: Ministry of Agriculture 
3. Date of Formation: Early 1930's wher. two agricultural officers beg8D 

working on the selection of' improved varieties of cotton, 
4, Altitude and Locati':n: 3,200 feet, 27 kilometers South E8st of 

Mwanza town, on Mwl'lr:za t::J Tanbor a road., 
5. Topographical Data~ Hilly with shallow valleys here and there. 
6. Soil Characteristics: Hill sands, cracking mbuga soil. 
7, Ecological Classification: Mainly a grassy area with occasional 

shrubs !lnd trees 
8, Climatic Data: Mean maximum temperature 28.6°C 

September/October warmest 
Mean minimum temperature 17.4°C 
Annual Average Rainfall 44" 
(February and March) 

9. Physical Facilities: Laboratories, office and library block, staff 
quarters, A teaching block for over 200 students. 

10. Finld of Investigations: 1. Cotton 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 agrons~y. 8. General pathology. 

11. Proje~ts Under InvestIgation: 1. Pa~ture research 2. Food crop 
improvement 3 Corn breeding 4. Gotton breeding 5. Fibre 
technology, 

12. Personnel: 12 Research Officers 
13. Pkblications - Library: Internal journals; E,A. Agricultural 

Journal, Ar.nul3.l Reports of the Research Division. 
14 Results - Contributi'Jns; Improved varieties (maize and cotton) 

have been dev~loFej 
15, Observations: 

The institute is the largest providing a 2-year agricultural 
training for students completing secondary school education. 
Its major c·.)ntri bu tion has been in the cot ton industry. 
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1, Experiment St9.tic'n: Serer€; Research Station, Soroti, Ugand9. 
2. ~esponsible to: MinistTy of AgricL.1ture 
3 D3.ce of Formation~ IT; '92.0, '3.S 13. demonstration are9. to encourage 

ox-ploughing. 
4. Altitude and Loc9.tior;· 1,180 meters. 18 miles South West of Soroti 

in Teso District 
5 Soil Ch~l·act..eristj.::s Greyish brown sandy loarns overlying orange 

to reddish brown I09Jl]s 
6. Topographical Data: Generally gently rolling, 
7, Ecologic~l Classific9.tion: Butyrospermum Savannas - Kyoga Basin 

S'OlV 1c10mm type wi t.h a thi ck :JUt. open c-9.nopied st9.nd of decidJu~:3 species, 
8, Clim3.tic [1'ltll: Mear. ITI'iXimum temperatl...re 27,50 to 300 C 

Me <tr, mi nimum temperature 1',1,5° to 200 C, 
Ar:nu<J.I sverl3.ge rainfall - 1,384 mm. bimodally 
distributed 

9, Physical F9.cilities' 

The station occupies (:,8(, hectares, of which some 404 hect9.res are 
farmed on a rotQt,1.CLa,. btiSis 9.nd 'ITe used for field experimentation, 
while a further 120 he~t9.res 0f land ~le9.red from bush in 1961 
is being progressi ve ly re.= himed. The remaining area is occupied 
by Kakud<un Hill, housEn, Clffi::es, 19.boratories, workshopfl and farm 
building. 

There was consider<ihle Exp9.Dsion in laboratory space in 1950's 
providing blocks for f(,od ·~rq:'s, chemistry, entomology and 
livestock research and in Lhe 89.rly 60's laboratories were 
erected for th8 E::tst AfdC'l.r. CumITil1nity sorghum unit with funds 
from ttle RCGkefe 11(~r F'r.'lH~ ']ation The most recent additions 
h'1ve beer, l:iL·.)r:itorie.s, stc,[t.S 'itJd cffi08s finllnced by US AID 
for tl1e cc-rectl s::hern~' 

A most V'l.11H1ble system (if V8.r'h·!'y Trial Centres cor.trolled by exten­
sier: s81'vL"';, wi t.r, r8s8'l'.'cll dire~ti(:.n from Serere, is maint9.ined 
In all Lhere are ~pproximat~ly 25 of these each one fenced, with set 
rot'1tion'll bJo:;kH 'lr.d 'lddHior 9l h.nd and fa.::ilities for running 
cri~ls These provide eaJh ~8uson ~n extremely useful range of data 
on the peri',)rnwl.,;e of experiwental materi'll and methods over 9. range 
(1f (~.j·lrhi(' 'IN] ciim"lti·:: conditions in the North and East. 

'0, Field of InvesLig'it,i~. Feo'j ':['OPS, cereIJl~, (!otton, entomology, 
chemj s try. seed tee, t..i r,g. ~1'lS t.u rt': !1grc,numy, 11 vestock, ox 
CUHiv-3.tion, 

11 Projects fIr.der' I.!!~ tj Wiiior,: The broad aim of the program is to 
maximize Y:f:-ld per he:.t.are using '1 rotational system of agriculture 
whL;h er.sures rnl1intt.rJ"ifl~t I.r iIlJFrJvement of soil fertility, 

http:performan.ce
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Reseler::tic,[; c,f' gr::'..<!;d 'l'': ,~·.'_,_k::, developmer:t of bigher yieldi~ g 
cereal vari.eties a:id :,,Ybl i:.L~, l>€:,te!' quali.ty type~; of (:ottOL, pel>l 
co!~trol, crop r,\t.-'l~~ i ,',: rd S ':I.:d. e~ ,'.l.grcl.r-my of g'{'asses aild legwnet~ I 

improveme(:t ,:1' 1:";:<1;'.',1:: '1:1 :("',~,L;:g of' ('X·':;.l;"':ivatto .. systems are 
presel1tly ~;:,de!- ; Iv",;:,t,!g:l~,:(':: 

,:"2, Persou~el: j:l Sl': ;,,,, ,::':'1.J :'. 1':: ~':;;j,'..Jtn&~ ~;:~d'f, ~)o resear..:h 
~1-s"--a7, r, d 1,';0 1 "1,(" "}' , Qu ... ' u. _ .. ;:" ct... ./ ....... l . _ . t.: .,' 

':'3.. ?u-blicat.:i ons - Li b.!'"ary: J\~l~!ual heI>Jrt~ of Progress, ~irculars, 

bulleths l bookle-,s. parnpl:le+ '-", fcd hand-outs cor.cerning c'.llt'.lral 
prad,iLes C:!")1Js. var,:e'T,;~e:" ::tgr0nClT,y, etc. A gener'3.1 library 
'~'0Verl:"g rr.',~;,l ;;,,:,je ~~~, :;" m-'!i; "9,L:ed for- st.:!fr '.lse., 

jl. . He s'J.l +:~ - C C' r~:!' it" .• ·,:;, l':! ,~. J'T,prt)ved I~ rop 'J ariet ies (cere als, food 
~'rC'p.s, coi,~~(.r., arid PI:l.~;",1Jre g~'u~;",e~ a'::d legumefl), have bee:'! developed 
~i;]d released, Im[:'{'o'Jemem of the E. A. Zebu crossbreed ing of local 
wi~h exot~c bleod, h~d rasturp 8:udies have beer. ~arried out. 

L5, ')u.servat. j ,)',S : 

r~e Station ~s r~rt of t~e ResEar:h Division of the Department of 
;.\v:ricul":ure which fu,'(·:,lG~'.G \,t~deJ' t:1e d~rect ion of the Chief Resear:::h 
Offl(:er. :;-n 'idd -:. t io.:/: t<; Ugar:d:t (}oJer~:'ller;t st'3.ff, three further 
')rg9.:::~zat.J,r,s w,)rk \'J~' n >: vie fr:lIlleviOrk of tne overall cropping 
rrogram. T:ley ;He' 1,r.e Fa:,t !\f'r~~d~' Comm1.I::ity lm~,t, concentrating 
mair.ly OV; ::orgr,um bl'eed','.g 8.::d agn,):omy for the \-Jhole of East 
Afri','ft, t:--lf~ lJS/'.l,I\i; ,:,'(o1'eo.l ':' j' villj"~1 dp.als wit.h.:-ereal crops, e.g., 
fitlger fl',d l·'ll.rusJ' ["Ii 11[:1, ,'t.: \'Jel1 ;.t:) -;ert,a':'n facets of t!'le sorg[;11m 
',';Jrk, ar:d t:'t' C'ctto;: He'-,E'l(~~~ '.'CJrp,~;ra::i(;",; wh:'ch '2O:1centrates its 
(:1'1':>r"8 ":, t,:lC 1reedi',tc, !.ltd ar,rc',::n,Y of tr.e cot.ton crop, specifically 
f (~ r h'l t! II (0 (' I' w. rl 1,: It,; : : : ~ ., , : ! , .. ~ [' r II ~: L: r! !.l • 

http:rii!i.is
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Experimer~ Statio~ & Ad~~~: Kawand~ Research Station, P ,O. Box 
7065, Ks~pala, Ugand~ 
~~s..ponsibl€ t,C) ~ Minist.ry of Agri ultlJre~ Entebbe, Uganda 
Establ~is~ent. Dat.EJ. >13? 
Altitude dnd Luc !lt.ion . .3924 ft , and is '12 kIn , Ilcrth of Kampala . 
------- - (32° J2 'E !lnd O(') ,, 25 ' N) 
Soil Ch~!~ct~ist.i.':Q : The l1rderl ying r ocks A.re cf preCambriaIl age 
and are chiefly gr anite and qU!lI'tZit6 with a little schist, all of 
whi.ch are includ.ed in the Karagwe-P.nk-Olean system. Soils are 
mostly reddiSh-brown lo,'lIlls about 10 inches deep overlying uniform 
red clay wh j ch j s f r ee dl''iining 'ln d has a loamy consistency .. 
TQEQg!.~!Eh.l£~~ D"I.ta ' L'l.rJdB ) ape 1.s t.ypic~lly that of a dissected 
pedipl\iin htw.ing ucdul'lUana of about 300 to 400 feet arupll.tude .. 
Ecologj'cal Cl assif:tc!lt.i o!! = Tho rmtural vegetaticm of Kawanda 
is mostly fine cUmax "lr.d seral stage grassland, with scattered 
evergreen trees . r~. C'ln be described as Pennisetum purpureum -
Hyparrheni~ rufalmperata r y 11 Ildrica grassland under Chlorc·phora 
excelsF.l. trees . The 1;'.l.tU.r.al climax would be moist semi-deciduous 
forest , 
QUmatic Df!ta ; Climate of Kawt.md"l is moist, sub-humid, with 
a mean annual l'ajrfall, bimocJ~lly distributed of 48 inches per 
annum---The main Wt3t. Se'lSC,H, oeir.g April-May and the short rains 
in September - November 
Physical Facilities : Station area comprises of 406 acres of main 
arable f9.T1n tc support scienti f ic work on maize, beans, sesame, 
bsnanas, fru:i.ts !lnd vegetableR , There are research laboratories 
for Chemi stry, p,i ant. breedi ng, entomology J .!lIld agronomyy o'l coffee 
research uni t, :l li.br ary, a m JSeUIn and seed laboratory now under 
constI' . cUor. There s. re hou sing quar ters for Senior and 
suoporti ng s taff W!ll~n cansti tut e t.he major buHdings . 
~)'~ l!LQ.f In~st~atif)ill!: Cd'fee, t:oc : 9. ) sugar and annual crops 
such as beans, lliq1z~, ~bB!lrre, s ybe ans and vegetables - mainly 
breeding impCc.vbllJects !lr.d !lgrol1oInY and supporting services such 
as entome·logy, chemistry s.nd biol c gic!ll centrol (CIBC) , 
Projects l nder I n~@:!!ig'l.tion: Work is concentrated on crop 
improvement through breedir.g) soil fertility improvement, plant 
pathology, entomology and agronomy of related crops and seed 
te hnolcgy 
Personnel.: Se fl i ~r staff 9 M, Sc , 25 B, Se . and 25 diploma 

4 Te ch nical assistants 
360 L':l.boure Y's 
20 Adndnistrative staff 
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Experiment Statton and AddreRs: Namulonge Research Station, P "O u 
Box 7084. Krunpal a, lJgal d3. 
ResEQr!l!ibl~to :. Mjnist.ry (I f Agricultu,re, Forestry and Cooperat.ives, 

Ente bbe, Pgand!l 
Date_of_Format,jc!l! Cott.on r ese'lr "h began 1946 
Al titude and Lo.;atior: : A 1 tit.l ~de - 1,150 meters 
--- . Lat.itude - Ou 321 

Longitude - 32° 35' 
Soil Char actElE.lsti.:: s : Deep well drained se,Us with high natural 
fertility_ Responsive to nitrogen and phosphorus application but 
not to potassinfl'" Red s''l.ndy c, l. ,y loan sc1 1 . 
T£pcgraEhi:al DFit~ : Ijnduh.tir.g with swamps in the valleys . 
Ecologi£Fil CI:'!Rsifi ' at.ion . TropicaL medium altitude mjxed forest. 
Climat.ic DIlt.~: Mean maximum temperture 27, 7oC. ( January-Fe bruary 
wa.rmest) Mean mir.imlllI!. temp . (Jfl.nuary and July coolest) 15.8°C mean 
Annual average r'iinfaJ.l 12 ~LI (March-May and Sept. -November heaviest) 
Physical Fa ~i':i t,i~2. : Stlition J.n ·~ludes 400 primarily devoted to 
cotton research ,. Resc.'lI'c.b l aboratories for chemistry, breeding, 
physiology, pathology. entomology and fiber quality" Sr.-Jr. Housing . 
Fiel~Lof Investig'lti QL§,; Celt. to!') rese !iTch-breeding and management 
practices . 
Pro iects Under Inv§,stig'3:tion ; Quality control of cotton, insect 
'ind disease resistsnt ootto!. varieties . 
Per §.Q.nne.l: 22 senior s t f.iff --3 Ph. D "3M,, Sc" 14 B, Sc., 2 diploma 
Publicatior s - Library: Most vie] 1 know technical journals covering 
genetics, breeding. pathology and entomology as well as general 
agronomy" 
Results - Cor:tri buti::;..ill!; ImI=,r ov6d cotton varieties for growth in the 
south and west of Gg:H1da , 

15 , Observations' 

This st-a Ulln is the In9.in cot to res6arch station in Uganda In 1972 
Uganda Governmert posted t~e field trials officer at Namulonge. 
Through this post ing t he U S Deplirtrr.ent of Agriculture Trials 
Officer is cer tr~lly 1 <) '1'A~d t o travel to variety trial centers 
t hroughout Ugand 9. , The tri al s officer comes to Uganda under PASA 
t hrough EAAFRO to supcrvi se CHeal cultural and variety trials and 
to demonst rat e ceresl c r ops t c f armers . 
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Experiment Sta tj . n : iniversity Farm, P . O. Box 160L~7, Kampala, 
KaiRnyc l 8 , Mukerere, Uganda 

Respolls:ib18 to : G .. ve r.T1e n t~ of IJgund f.l 
Qate-2LForm!1ti on : 1:,1'>3 with s tl dent hostel opening in 1957 
Altjtude ~l.lld Locati.or : The Il ni v,;: rsity FRrm is located a t --------·--'----n 
Kflbanyo l o (0" 28 1 N, 32 ° Y" E) ' b'}llt 17 km north of K~ lmpala , The 
slavat lo n on the hi gh ~t pc i ~t i s 1195 meters While the valley 
floor is about 1 30 m8ter s ( or jus t below the level of Lake 
Victort a ) . 
Soi l Chal' acteristi .§: Deep tropical red s ol1s, heavy b'.1t well 
drained; he v ~ l y we a the r ed °t -=rt o501 s derived from precambium fl ,hi sts 
and qUUI'tzi t es , r a t ne r 'le i d (pH 9.bout , . 0) with about 2-3 percent 
of organic ma t.ter in t he s urf a ' s hori zon and water storage 
capacity of 10- 15 per ce llL 
Topographbal Datf.l · Ge t t ly r e I L.i. ng hills typical for a large area 
of southern Pgunda . 
Ecologi 'a l Cl u£sifi £QUs:J.l ! Origi nally tropical forest now most area 
under private SIll 'ill hol dings a lld di fferent types of cultivllti.on. 
Climatl.c Data : The dJ ma.t e is classified a s moist tropical with 
moderate t.emper t.t,)'es , Maximum o~casionally exceeds 300 e while 
minimum may fa ll be l ow 5ce" Mir:imum values for relative hwnidity 
may fall be l ow 40 percer. t. i n dl'Y season with an exception day 
recording ne ar 20 j:er .en t There i s wide daily variation in both 
intensi t y and dur-!'ltion of sunslnne . Annual rainfall is about 1300 m 
on up 1 50 r ~i n d ~lY::; . Hall may fall once or twice a year. Periods 
of soil ws t el' def! den~'y f )1' c r ops occur frequently duri ng dry 
spells. most a fter. in JUI,-Fe b and J uly-Aug. Winds are normally 
l:i ght 
PhYflica:L Fucil i ties : F' ~rm Office , poultry, dairy, and hog barns, 
st~ff qU9.rtHr s, EnGi nEed nl?; w( l'kshops, postgraduate housing! 
206 hectar('3 t-; for JOpS , U br ':lIY 
Fi e ld of I n ve a t. i g~~:i on o Tea~hir g : B. Sc de grees i n Agricultur e and 
post gr adUAte s re se'lf ch le.<J.d ing t c: MSc and PhD. ; crop improvement 
pro j e ·t s wi tn SC,Y. t;- ns, pigE'l , pe'lS , beans , mai ze, sorghum, rice 'lnd 
pa s ture gr as ses, phys:i c logy ~Uld "lgronomy studies with peanuts, 
sorghum and r i ~e ; pas t u r e and majz· si lace f or livestock and maize 
and s e rgh 1m f or ,a1' bohydr ate conGed,r ate f eed ing , 
Proi ectjlnde:;:. I nve s tig!l.t i on . Mechanic ally and oxen powered farm 
~'lchinery ard t illage equj pment t esting, soi l moisture and nutrient 
stud i es , ,.t8GO cont r o J. , 'lgr 0nomi ~al and physivl ogica i research on 
l egumes, cereal 8 . r00t and tuber crops , er eal and legume inter­
cr opping (mixed c r opp i ng ), i nt6rspecifi ~ hybrids f or fodd er 
production (elephant grass x o Alrush mille t), study of model 
sll1 ~od 1 holdi llgs , legume i noculati on studies, nutrient and wat er 
requireme nts of bananas, bi, Jogy a nd contr ol of insects at tscking 
cer eRls , djsesses of ce r ea l , legume and flower crops, select i on 
of dis8'ls8 res i s t ant P' tatoe s, d i ge s t ibility studies of grasse s 
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and .legwnes. 
12. Personnel: 11 professors, 8 senior lecturers, 23 lecturers, 10 

research assistants, and 13 graduate assistants. 
13, Publications - Library: Very complete up-to-date library is 

maintained in support of research needs; pUblications are regularly 
effected by research staff on a wide range of related subjects for 
local distribution as circular bulletins, and for international 
journals .. 

lI;., Results - Contributions: The faculty produces agricultural graduates 
in DSc, MSc and PhD. Fourty were registered for higher degrees during 
'/1/72. The number of graduates has risen from 15-20 in 1958/64 
to 120 in 1971/72. A proportion of the postgraduate students live 
in accannoiations at Kabanyolo and the whoJe of the second year 
undergrads. 

15. Observations: 

Nakere 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, 
agricill turnl education institutions and extension services 
throughout East Africa. 

The BSc degree ill Forestry is the only one in Eastern and Central 
Africa and students for this degree are drawn from throughout this 
z'egion, 
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1. Experiment Station: University of Dar es Salaam, Faculty of 
Agriculture, Box 643, Morogoro, Tanzania 

2. Responsible to: Ministry of Education 
3. Date of Formation: July 1969 
4. Altitude and Location: 515 meters, 6°South, 37~ast, 120 miles 

west of coast line. 
5. Soil Characteristics: Variable, sandy loam. 
6. Topographical Data: Amphitheatre on the bottom of the slopes 

of Ukiriguru Hountains. 
7. Ecological Classification: Tropical woodlands and grasslands. 
8. Climatic Data: Rair.lall 840 mm per year 

M~imum temperature28°C Minimum 180 c 
9. 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). 

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

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

12. Personnel: 50 senior staff; 12 PhD, 19M5c, 19 BSc 30 Adm. Staff, 
30 tech. staff, 200 laborers. 

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

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

Main institution for Agriculture Education and Research in Tanzania. 
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~~!:jnJent St:lticr.: Ker.ya Nat.ional Agricultural Research Station, 
P 0, Hox h50, Kitale, Kenya 

Resp:.2.r!!:'1iblL~2: Ministry (If Agriculture 
D.!1.te r;f .. .EorlIl;J.t.:i2!.:: Gf'lssland jmproverr,ent activities 1920 and cereal 
improvenlEHlL re~ear'~'h 1')5)· 

Al.ti tl!d~ m.d L£cl:l.!:) cD.' c,OOO [teet 011 Kenya Highlands west of Rift 
VaJley-
8()jl Chnr'lCteristics' Varhble, well drained, deep, basically sandy 
lo.s.m of' vol'~'1nic c>rigj tl and rel'3.Lively fertile, responsive to 
rd troge.r:, phe srn<lt,t; Clnd sn l1'llr HPP li.::ations but not to potassium. 
TGr~r !'l.phifal~a.1.!i " iJr;dul ':l tir.g \o/ith we ll-watered valleys. 
~f(·Jl2.gic~1_C.1J£:2iLLs:~!:iQ!~: Trnp:i c,'tl high altitude forest clearings 
from mix~d f~~lJtS. 
Q!jili~!:i.£....£S!~:!.: Mt''JL mlUdmulII r,empeI':lture 2/, (/'C (Oct.-Nov.) 

l~t~ 1.;, n,ird IHlDl LeJOljf;pti. Al'e 1:, 50C (July-Aug.) 
Ar.r.wd 'lVI::t'!'~l~ 1''111':1.'a11 1250 rrun (March-Sept) 

Physi£:~.L)"c.l·~ilit,ie.~: ;)1;'11,1::-11 'ITe:!. :.:omprises 2,000 acres with major 
reser:irc!, "i'f.Jrt.s I~c~v()ted tc n.olille 'lnd p9.sture improvement and related 
I.e c1..d 1"l1l':, 1, P!"Ol,;T,ices ',.Il.UI p~lsture investigations supporting dairying 
'-tnd beE:f' t;:'~"~lTriSt'S f{esem'l~h laboratories for chemistry, plant 
ur8edinf~, j.:hnt. ',hysiulogy, l;U1ifTJ:t.l tJlltrition and seed storage (temp­
per-'lture 'ltJd hun:iejj ty cnntrol) nre 'wai1aule. Sprinkler irrigation 
is avg,j J ,ble t(; exter1d grc:wing S8-'lSOn t.u 12 months for maize research 
mg,king i1. rc·ssibJet.o produee g, minimlJ.I1l of three crops in two calen­
don' ye9n-;. Four n,a .jor of fi:':e:3 - l:-.iboratory bui Idings and housing 
quarters for' sed··r :-.ind s'Jpporting staff cotlsti tute the major build­
ings A ·J'flft:r·l~f.':E r'cC·lI. wi th :l capacity of )0 is available, 
£:L~.ld_2Llrl\~~1:ig'10Gr<f.' P:lstur8 and cereal crops - breeding 
improven,·:t:t 'lLd "~u'Prorting :.U 1. t.ucal practices, 
E!:o,iec t;~~!.:de!:_Irlvestigatior.: PrilTJ.'ITily cereals including high lysine 
m:.ti ~,e rwJ rql,t~~:'0 ~:rnpf' I f>ecor.d:-lri:y c.i 1 erops (soybeans and sun­
flowers) ~rq,r 'vl:rner.t., s-:::l f'<:-!'t.ility impr'Jvement, plant physiology 
Wid 'lgrOt.':'llJ,Y ,:.;.1' T'C' 1 'lh'd ..:rops. l!niversi ty related graduate studies 
in rn'liuo oHid rJ:lsture imrrovernent rire encouraged. 
Penv)[rf~l' Hi se!,Lc ;;t.aff - 4. PhD., 8 M,Sc" 12 B.Sc, and 6 diploma 

hO ~2:hGiC'il 3ssistQnts 
2(.10 t:1 tJUureY S 

8 Adrrd.ni3 tred,:;' VE: s t.'3ff 
t!::blications - Li::lr:tr-.Y: AUlu!ll Reports of Progress; circulars, 
bulletjr]s. bcok 1 er,s, prur:phlet:'J '3.nd h"ind-out cCllcerning cultural 
pr'tcU I.'€S C1'(·ps f vad (;tiE:s, 'igrol~crny, etc, A general library 
·:,:cveriw:; nr~st suh.ie·~ti' is rrl"lint':lined for staff use. 
!l~!:!l t.tl - . ..f:2.!l~,f :L!2\, LlC'ns : ImpruvE:d .:!I'OP varieties (pasture grassea 
!~rld leg'J!lks. n,.'lizt: hybrids I:J.nd composites) have been developed 
'HId rei.f::'ased fer rrJid-:lltit,lldes for the. tropics as well as related 
suppcrt1~g ~ult.uril practices, Breeding materials have been also 
made avail'lble t.o interested cooperators, 
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15. Observations: 

Thl s station is ccnsider8d as the main station for maize and pasture 
improvement in the couetry, Results serve the EAC Partner States 
as well as Z:dre, Z.'l.mbia, Ethiopia, Malawi, and Somalia. The Maize 
Genetic Division of EAAFRO is directly integrated into the Kenyan 
National Maize Breeding Frogr9Jl1 with the results mC1.de available 
to EAC States Qnd other lnterested countries and orginations. 

In 1964 USAID in ':lgreemE.nt with t.he Scientific and Technical 
Research Committee of the OrgRnjz~tion for African Unity initiated 
'In Ai'ric'l w:ide reS8s.r~r, prq~rarn to improve the Imriet.ies of major 
cereals. Through t.his agreemont a maize (;eneticist was supplied 
(JY the ll. S, DEp:trtrner,t of Agri(!ult~n"~ under PASA to EAAFRO and 
QSRig~ed to werk on hreeding ~~~hcds qnd advise the Kenyan maize 
breeder at the Kital~ Station. 
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1. Experiment Stati(~r.: ?J ':lnt Breeding Station, Njoro, Kenya 
2, Responsible to: r~imstry of Agriculture, Nairobi 
3. D~te ,"1' Fc.'rrrl'l t,j)r.· '(PO 
Ij hlti tude: ----::'UC'-:;')OOC-' \ 2' }/I -;~"4 3 Ill) 
5, S0il (;h'JI.<h'.h:ri~.j.j ;s: n'lrk brv'..!I! .:! lay Hith Ji.ght textured top soil 

::pl9.I.c)sclL; ~:()jid· These soils (.":·~Llr on both levels and sloping 
lard betweer; i, ',00 -.-.' .. r!'O~j III 

6. 'I'opogr<lrl:L:,ll [I',~.t: Frd.rly rolliq; alJd 11 bit of plains. 
7, EcolQgi:~'l} Claf1sifie!::ti(Jn~ FOl'Gst and derived grassland and 

bushl'1nd I wi t.hC'.It. gl FIdes. 
8. Clims.f,jc Ih!:2. l';(:'!Ul K'.1illi'all 1;0-50" (10 15-1270 mm) 

Mjr.iffi~m t~~p. 0-IODe 
>!'x j 1lJ .. !ll r,l';::,r. '8_ 22°C 

9. Pllysi,£:!l F~.;il~lll.: 3; r·\qir, C'ft'i ce au] lrlhg, fe10d quality laboratory, 
P'ltlwl cgy 1 'It'cr '1 t.ory, (':'~eding 'l "~:o(ll"ll~ury, green houses, electricity 
au:! tre'lted wl1.er. SEird.'~·;, ~jr.:J ~Iunin' st$J.ff houses and dairy farm. 

10, F'j~ld :2.f_I!.!~~~:::.::.'..£.:.:.~.:..)rl: Wile 'it , c!'trley and oats Rape and flax for 
oil. 

; 1. Pre ,j§..~!:~~ I.r~;~~.!:._J.£!~Lsi.lIi2:.!.:ion; W!lEar, p"'oject - breeding and selecting 
sgrdr:st Jis· . ."!"'·;;~' 

12. Pe.rso!}rlel: Sfniuc OffiLers -12 (2-'3 \-lith PhDs) 
Te~h. Assistants -10 
Exel;l~t]Ve Officer -1 
Cleric~l S~aff -4 
Drivers -5 
Messen~0r3 -2 
Sllbordiw~.te St'1i'f -30 
C'1S')'l.l L",bc'ljrers -10-20 

n. Publications - Library; A.nr,'j'll Reports, Thesis, handouts on wheat 
diseases. V'U ie~.y J'61e'lses and related cultural practices. 

1L~. R8sul Ls - CC'LLrib'lLions' The results from the station are not only 
llsed in KenYR bu til. the Whole Africa south of the Sahara. 

15. QQ~~[y~tjons· 

Ap<lrt. from the en.: i[l SOl;tn Afric'1, tllis is the only wheat breeding 
st. a ticn ;():~ 1.h C f the S'ln '1.1' !j'1nd -'is such I the infcrma tion therefore 
11'1 l;sed by t·ne C('ll:fiJ:lr.1 ty as well as :.!ountries outside the Community. 

FoI' mfUl,Y Y6'1rS .'E.-fc:l·L breeding was 0.11 done at Njoro. It was not 
l.:nt.:U 195) ' .. h'lt, ':l M$J.L~e Preeder was appointed and posted to Kitale, 
thl~s n!-9.kj l,g Kj t:1J I'< q SIl b-sta tion of Nj oro, 

EffeJ~ively lTl '964, the time when the M-'ljor Cereals Project started, 
is whf·n Wnt"lt 'l,:-.c) IT,'1iz,e were divided as separate divisions of the 
KenY:llJ Na t,j or. :11 R e se!1.rcn Oi vision. 

Outsid,: te:hr.i :,:,tl 'l3sist.<lnee in wheat improvement is directly provided 
bi !.C,F ":'i,.·~d~'in ~';e:'~iat,!i)'':il Oevelopme!"!t Agency (CrDA) and in-
::11 reo: t lY I ~'.~ ,·.::lgl: ~~l',er,:fl': La:. reseRI'coh i:1st.i tutes such as CIMMTY to 
'fli1i·~11 ,\l:! ',;; prO'Jid:;:g t'lcal'dal assistan'.:!e. 
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EXp0I'i~·~!:2!:3:H2D.: Lyamungu Research and Training Institute, 
P . 0, Box 3004. Moshi. Tqnzania 
!!:.~o!J£i..Q12_to: ~lj JHtry oi' Agrio.:ultllre 
Da te of Forma t! ln' Es tablished in 1934 as a National Coffee Station. 
Al!:it~de aDs! t££~!:iQ!}; 4.200 ft. , on the southern slope of 
Kil ~mall j9..r O m . .I Ir',tain '4 mile s from M shi by road . Near railway 
connection and i t.erntJ:tifJrllll '1irport . 
SoH Chara(:te!:istlc ~: Clay loam, dark chocolate in color and 
01' vlli':'a.ble depth ,. In parts, there is friable latosol type 
ve athered fr om volc'1niu r ock" pH6-7 .2; resp'Jnds well to nitrogen 
and phosphate feltj lizer h'l t r arely to pot.ash . 
T~122g!:~hLal D1.!!.:!: 'rdnl'iting lal.d , 
Eco12g1£!!:lJ~l~i.£1£ ·9. tiQ.!.!; r~O:3 t are as at presell t under intensive 
eultiv'lt:io[J brt od gitl ':llly tcopic<tl (r d i ulh 'lltitude forest 
of varible composjtion. 
Clim'1ti£_Data: Gel.E'l'.slly a velY rainy area, the relatively dry 
months are bet\.J el, August and October .. Annual average rainfall 
is over '1400 nrm Harch-July and Nov-De: ) i mea max. temp. 24.8°C 
(.Jan -MaT); ms9.1'1 min temp. 13 . 90 C (Ju.ly-Sept . coolest). 
PhY~:ical_E~£ilit.i€.s: Area of the station is about 600 acres out 
of thes e 149 a:res are ur~&r coffee, 55 acres in bananas for cover 
Rnd 226 R .. :r es nnder improved gr 'lSS · Also there are 117 acres 
whl ch comprise the f!sl'tgar a farm, 93 acres in coffee and the 
rem.s.jnder j C0 9.dR. bui ldings and tree cover . The Station includes 
f.lciudnistr'ltlvP bui ld:i ngs . staff hOl!SeS, 9. dairy barn, laboratories, 
et . 

0 , fie lsI-Qf Irl v§:~lli§;j,j n: 1. Cr::.p research, mainly on coffee, wheat, 

~ 2 .. 

b nanas and ho:rtj ~l It·.r'il crups 2" Training in horti ulture. 
3 Ljv~stock managemen t (dai ry) . 
Pr2.iect~~!2de!:_I.!1Y~!Llg2tiQ!!; Coffee agronomic and breeding trials, 
phytopathol ' gy- .;off€;Ei 0..:-rry disease, wheat agronomic trials, soil 
invesUg'ltjons on fertllity. horti. u.ltural variety trlals and 
selection incl udi r..g b!w9na breed1.ng experiments, center for 
hort icu.1 tllral r8 s ear:'h and activity .• nat.ioral institute for 
hort,LI.] tlJ1'a ~ t,f aini ng 
Pers£!2~l: Rest:at' l,.' h Of'fl.:!ers 

Fie d Offi (. ers 
20 
8 

Assj st.9.nt, Field Offlcers 35 

Labourers 350 
Adm . Staff 10 

13, Pu bli::1!ti0!l~_.: L:i..!2!:~!'.;Y.: Well equipped library on coffee research 
li terat.ure, I'egular ly re ~e i ve rogional annual and monthly reports, 
j(urn,qls jn~Judjng E~st African Agric and Forestry Journal, 
JO urnal of Ag' ic Se " Hort,leu l tura'J Abstracts, etc.; pUblications 
from the station jn l.ude a Ha.ndbook of Arabic Coffee first 
published in i961.. 'lnd the Lyamungu Newsletter (a monthly pUblication). 

14 . Hesul:!!!L - Contri2utj on§. : Improved varieties of .:~offee and wheat 
released, p l"1nt pr(,tection methods recommended, fertilizer 
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recommend'1Uons, coffee ·~ul tural pT9.ctices, first Diploma graduates 
in Horticulture ifi '971. 

15. Observatiuns: 

Thl:: Stqtion is the only orJe in Tanzania for coffee research and thus 
pl~ys a ffi~jor role in the development of coffee industry in Tanzania, 
'j position it 11.9.S enjoyed olJer the last four decades. Being situated 
in a potentially rich h.::·rt.icu]tural area, the Station plays a similar 
rule in horLi~u]ture to that of coffee. 



2. 

4" 
5. 

,­
o . 

8. 

10 . 

Exg~riment Sta!:i£!:!: Coastal Agricultural Research Station, Mtwapa, 
Kenya 
Respon~) bie to' ~11.nistry of Agrioulture 
Date of Forma t ionr 960 l s 
'AI t.i tude: Sea level t o 656 (sea level to 200 m) 
Soil Ch~!l1~ t~!:isti.:~ s: Goral rag - 11 shallow dark grey, loamy sand 
with cora1 outcrops , Includes red and yellow red sandy loam whose 
ori gin is probably due to transportation . 
TOR'2g!:~ghical D~t'l : Highlands, lowlands near the coast with 
hinterland . 
ECQl.2.&2~ .. LQ!.~§.§.lficati 9..... : Land not. of forest potential. Sub-humid 
to semi-arid MOlsLre index ' 0-30 . \~ooded grassland . 
QJ: 1. rna t i :::._DA.!:Q : M.i n i CTJ1lln temp . 22°C and 0 Vl'"r 

Maximwu temp. 34°C at dover 
1/18an Rainfall f l O- 50" 

Ph.'ZR :i. c~l_E~ilities Ofn 'es build.ing, officers and laboratories. 
Greeu h(~l:l"es, se ni or and juni)r staff houses, 12 miles from Mombasa 
()n t:. 'U'mac , 
Fie l d of_l!!.y.~tig ti£!l: Tree crops, e ng" , coconut, cashew nuts, 
mangoes ~nd c i t;r ' s .: maize, co tton, sis!!l and sugar cane, 

1. Ero,jects -.Q.~l!!yes ti.ggtion: Tree crops, annual crops - horticul­
t ure, sugar cane ; ~o tt.( i1 ,ITJ!:li ze and Ileans, rice and livestock 

2 . PersonIel ' Se nior Officers -8 Clerical staff 
Techn . Assts . Drivers 

J . Publica!:io~_-_Librliry; Annual "i'eports, handouts on coastal crops. 
1Lf • Resul ts - Contdbutions: Resu.lts apply directly to Coastal 

Province and coastHI Iire'lS of Tanzania , 
; 5. Observat.ions: 

lJgand'l. is the or l y member state t.hat might not benfit directly from 
the oasta l re s u.1ts , With technical advice from the Maize Research 
Section that W0 1 !cS hand in hand with the EAAFRO, Maize Genetics 
Di vi SiC ~l 'I t Ki tale. the Coastal Agricultural Research Station has 
formed a coastal composite that forms the basic breeding pool for 
t he fl1tu.r e mllteri.a l for thA Eastern Coastal zone, This composite 
is now at a point that a breeder can easily exploit it to produce 
t.he long awai ted ~oastal hybrid . As a UL!i t t.er of fact, Kenya 
Government. now is planning to send a full time Plant Breeder to the 
coast. t c. tak.e es.re of crop improvement , The station runs four 
other sub-st at.ions , 
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• . ~~pel'im~rt_StJa'li2'E:: Mtwar a Resear r. h & Train1ng Insitute, P. O. Box 
509, Mtwar a , Tanzania 

2 . J!.~,§,P01SiQ~.to . ~1i Iflt.r·y c f Agricult.ure 
3. 1l!!1~[.l:Q I· l1t!lttQ!} : i~ 52 grou nd nut and soybean research begun, 1968 

"fishewnu : e s I?'r!' t h bt:: gun . 
4 Al ti tude_~!!sLL( £:!!-lQ!... : 'Jl km fr om l~twara along Mtwara-Newale road. 

00 me tr es of al t,j t.ude. 
S. SoiL~h~!:~cte r'iflti.~~· Sa ndy loam, s lightly acidic (pH 5). 
6, IQ22E!:~!}i£!!1_P..:!1!t!-, Lower eastern slopes of' Nalconde plateau. 
7. E ool£gi.:~1.J;l~ssifi~ation: Thick bush woodland . 
8 . C lim!tti.:._Q.:!~ ~ ~ Rai.n f'lll ~bout 35 in . falling between Dec. & April, 
9, PhysiQl3.l_~_~lli2i~~: 000 'lC'l' farm. 4 wing laboratory, administra-

tion b Jild j ng. li or f;l.ry, -9. workshop, garage and housing for stf;l.£'f 
( 22 Llr,l t s ) Adbqt'it.to: f a rm i ruplern€Hlt f~ , 

10 . Ei el~_of J n ve stigat!Qn~: Cashew br eedjng, 2. Agronomy of oil 
seed ': r )P S ~Jr. l egumes . 

1'1, PrQ.i~.t~_!"~9.~!:_b!lY.estigation: 'I . Test,ing of 49 selected trees 
of cashew f or y ' e Ld 2. NPK fertili zer trial on cashew . 
L Se 1 e t i, Jj o f' gr oundnut culti vars , 4 . Testing of EAAFRO cereal 
:l nd legume vgrjet;i es 

l ~ . E~rs£ll~l' Res ar ch offi ~er - 7 assi stant field Officer - 12 
FjeLd Offioers - 7 L~bourers -80 

1 , PubJ.i.:; :!:'t.i2,!l:L.::._1 j b!:.~'y': Several on c ~shew establi.shment and 
agronomy, I'> Gy beat1 bT eeding in agri':.'.ultural journals . 

11.. , Re §.!!l!:!!_- CC,r.tri buti ' os· 10 Hethod of cashew cultivation and 
hu q b9.ndry Soybean va rietie s released for low altitude 
area s of Ta 4'lr.i a , 3 NPK fertili zer re/'!ommendation available 
f or tl St3 by th f'lrn e:r 

i 5 Observ 9~lQf~: 

Iv!t wA. 9. j fl g :: l ng r,n be "111 .inJporta nt ~~ 9.sh~w research center j n the 
country. It. j ~ 1 n·,"lt.l3d ill an !lTe9. where no e ther perennial cash 
\:rOp wouJd t hrive . Ar important dev81 pment of the institute 
is the cnn~tu l: t.iO! d ' a -b'9.ir.j fig wing for '18~ students to be 
uncler t. a_ke !l S (;I " 
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1, fuffi~riment. Statj £!:!: Hi 1i ngano R(~ search & Training lnsti bte, 
Milingaon , T'lflzania 

2 ~esE.Q.Qi!igle to: Mir :Lstry o f Agrj cuI tUl'e 
3. Date oLEOl"matiQ!! ~ Approximately 1930 
4 Al~it'!!1~~nd..1o cat.iQ!}: Approximately 500 feet altitude, located 

18 mil.es inland fr om T.'lnga. 
5, S i.lJ~h~!:.!!£t. e.:.J.sti \,; §.: R.ed s andy loam. 
6 TOEQK!:!!£hi..;:.l.!..J2at.a : Genr,ly undulating to flat terrain-
7 . §£Q12gica.1J:n!!~.§ificJltio!:!: In heavy equatorial rainforest but not 

c lear~d ur~er cultivatjon mostly to sisal . . 
8 Cl!~!:!_Q~~! ; Twc. r~dny ~eason, 1st Mar ,, -June (heavy) 2nd 

9 

10, 

- I 

Sept.-November. 
E!:!:l'::!_ 'll F' ,;,ui_i~2 ' Soil s lau·.ll'at,ut' :i 6s i 000 a cres of l and under 
5i ~ tll, adm j I'd st.l'a t.] ve bu.ildj ug I fo od p" ooe ssing unit I housing for 
st ff.', fl s rVl ce builcli·ng, lives ', ' ,::k mit, 
Fi e19._ (. f'_InL~!!1g!!!:i2!:!?: Si :;8.1 research I soil research coordinating 
(JentE- f' • 
£:£0 .i~~le_l~~g~l!2Y~~tigg~i~f!: SOlI sdence, sisal research, nutri-· 
tion , f'lrn. IEUJ 'lgrrent. t.raini llg , coca nll t 1 sorghum and maize research. 

2 . PeI~!2nE l : L. Re s8arch OffiGers (SSc) and supporting field officers 
and l ab, 1111' r :3 . 

!'j. _Ellblicatj Q!!~L:ibrar:L: Library with s ubstantial collection of 
r eferenJes 

L~ . R e s ult!L..:..J:o.!2.t:rjbut1Q~ : Comprehensive handbook for sisal prepared , 
V'll'i ous t.eehni c 9.1 p,·blications in Soils Science J ournals and 
jour'nals of Agr i culture. 

5 Obs~!:y~~i~!:!~: Tois is only sisal research center in Central and 
Em; t. Africa 
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EDlJC ;"TIQ[~M~ HJS'l'lT 1J'l' IONS ! SlJPPOR'l' TRAINING AND 
AGHICliLTUflAL RESEARCH S~~ll.FF 

Degr:,38S Granted 

D ~11' (' S S 9.1 'lam [I r,i vel' si t.,Y (T) ,'. 
~hk~'r'~re I:ni Vt~rsi ty (lJ)" 
Nrd r(·bi iTni ver'si ty (K)" 

K - T " 1 
[1 _ 1 

R.Sc" N.Se. 
B.Sc., 1-1.:3(', 
B , Sc" N :..)e, 

QOLLEUES, 'l'RAINING,_t.q~I,;:.:LlL!H:'J" EXTENSION AND 
OTHEH STAFF 

EgeT'tor, (K) 
Embl' (K) 
K81,YU Polytc.:hnic: (K) 
iluk'd'1s'i (II) 
tlT':J.pol! (I') 
l'ki r'uglJl'U (T) 
!'j'J!T.llfl;;;l (T) 

lOI.p (T) 
Hlir:gclllc :.T) 
1 j"I;( '11' 'I (T) 
liy,:.:le ('1) 
~;'Ll"~h (T) 

K = ~ T .. 8 u = 3 

LettE:T dcsiglJ'lticns in p'lrenthesis indic9.te countries: 
K - Keny'], T - T'lnzania, and Ij - Ug9.ndR. 

Ph .. D. 



'0-

.!I 0 ~5 110~ '''AUy NU'I4,a",TAFlON I. .to 

.. .,J",,-.• r·( 5 U 0 A N ,(.,-00_ .. 
~O· ... ,cr.'AIII_!..'" AUrHOJlITAT'VI • . 

, ~ , 
1"'(··'-.·'\. .. ", ......... ··../ ~ 

. _ •• , •. , E T H lOP I ~"--'-"-r"-'" 
"'00_ .. _ .. / /' I 

. ~ 
( ~\ 
( • Arapui. 

.' \ 
;{)~ Sorghum & Millr.t Improvement 
~ r'~'-;: .SEHf.RE /' 

1.,1/" ,lIh,,/ .' l;':.~J~t{.:::;:-'4:.., QtB~asa, 

I··~ U G AND A r Maize Genetics & Breeding , 

~
LONGE • eKlTALE 1 KEN VA 

: KAWANDAe . KAllANYoLO /' 
. " • I •• Bukatima ..'-
Cereals Trial Officer 'Mak'!rcre Univer"itv EMllU -I .) 9 }'~Ni ~ Facult:{ of AgrJ.!,ulture .eEAAFRO HQ LnA"q 'l \:--" C • \;-\ .. .KAKAMEGA' Plant Pathology 

I-:.I_,.,rrl /~ 4 ,: •• 'J rWHEAT IMl' Quarantine 
.;'~ I r ROVEMENT Physics and ChemfGtry 

(;-!. <, Lal" KISrre eeNJORO Nutrition - EAIRO 
~""- .. _,,-.. - .. ---.,... Egerton MtIGUGA Misc. Services 

: .', \!I Maruku c' ....... ..,.., 

L -.. / '. Vic/una r-- '. NJ"o~I~Na1robi University v \ e.' I'·...... Faculty of Agriculture 
L .

t;-." RI.-NDA J 0 ~ '" _Kenya Polytechnic 

h',:II~~~'\ '.1" J" ~' ~.fK ' .. C. .lCATUMANI 
{I.h 1:,;,11. "0 ~ LaIi, n--. .. 

".r').. '\)~~jI..,~ .Vatron(J' 
~.-J J ~- . \' !.I ... nn ", 

" BURUNDI..., 17" '. 
"0 I •• UKIRIr.lTRU WHEAT IMPROVEMENT' 
~ f L:!~ 11 G'e LYAMUNGU 
"(11 BUluOlbu,. 1.)~ /I Moshi 
I~\ ./ .... eM'l'llAPA 

'1~\.'/ "'V 
\ { ~ T ANZAN IA e :INGANO~PEMBA I. 

) \ ~ 
;' ... ) ,oJ\ 

(' 

I SOMAli 

i REPUBLIC 

i 
I 

I 
1\ 

'. 

\',1 ( _.;:::_~~ 
\~~ ( "(ZANZIBAR I. Z A IRE .. ~. '\lelLONGA Cereals Trial Officer 

" ~ OeMorogoro .rc.S.laam 
LlJke '\. Faculty of INDIAN 

10-

T<l"l1arlll;~: Agriculture Dar es Salaam University 

~ eIhbro 

•• _.}\\ ~Rf::= OCEAN 

~ •• "- ""' ...... 1..- -~ 0 "",. 
(,.! '_. eKBErA 
,,0:. I.ake ........... 

/lfwtlru 1-··~ .. . " 

) ", 
'
I 0 .~~ 

i ZAMBIA ~ 
(. \ 

" .\. .. ..s., ..J~~ 
~. i ~ 

MOZAMBIQUE 
(Po,t.) 

\"....'tj J 

< ~ ,,\ .. -.~ '-'-"""";\ 
.' .,...," """", .. '\ 

.,..-,-" '. 0 '. 

EAST, AFRICA 
MAJOR CEREALS COOPERATING AGENCIES 

o 

e Kajor Research and Experimental StationB 

[] Kajar Educational Institutions-­
Universities, Agricultural Faculties 
and Supporting Research 

• Agricultural Colleges, Training 
Institutions and Substation~ 

100 
I 

200 :100 "'IL[S 
I (' MOZAMBIQUE J ,) 

, O~ \ 
0LlJd;o .\ S. RHOO. (Po,t.) ( z~~.· 

,,-,,'l/{'U.K.) ! 
o 
I , 

100 200 

I I 
300 KILoMETrRS 

~o" , _ 

-\ 



\~'lshington, D, C, 

R'Jlf!e, Italy 

Nairobi, KenYI1 

~ 
N'lkuru, Kenya. 

KH':l.le, Keny<t 

.8-.1. 

(, Dr W H .Judy, 'l'&n7,~Uli~m Field Trials 
Offi eel' (EF'):'~ 

" Dr, Al1l-Jn S!;e:)heru Cereals Quality 
Lauont,o['y, EArnO .. Nairobi (F) 
Mr T W Schi 1 h" Industrial Engineering anu 
Managenent Sci~~ce, Technological Institute, 
Northwes tern Ilr.i vHsity (F) 

Dr A, Hafl~, Cereq: Crops Improvement and 
Productil'n. FAO (EF) 

~lr' Eh;'O}ll <Tcli'~~;, FU0d "lnd Agricul.ture 
Offi:.:el', (ISAID, Nairc.bi (A£LEF) 
Mr, Gt~c.l·be T ?;.qtCJE, RDOEA, hrusha (ABDEF, 
ivlr Jilek -C(l:"r.td Li~IS, lJSAID/Dnr es Salasm 
(ASDE? ) 
Dr .J, ~' Wunf,o ti, Deputy Director, EAC, 
MUgUg~l (P,DEI<') 
Dr L 'stenst.!'o:rJ, ~)r, Agricultural Country 
RepreSE:Lt.ative, FAG, Hairobi (BDEF) 
Dr Woodhead, Dep. Director, 
EAIRO. ~lairobi (bDEF) 
~1r, J, K'1p!;lsi -K,qk en'), l\ssi tant Cereal 
Technologist. EAIRO, Nairobi (EDEF) 
Dr. R. b ~'" -ian t, Dea:l, Filcul ty of 
Agriculture, FO Box 30197 , Nairobi (EDEF) 
Mr. W, W Wapakal9., Dep.'lrtrnent Chief 
Resear~~h Officer, Ministry of Agriculture 
Nairobi, (DEF) 
Mr Clinton L Doggett, Acting Director, 
()SAID, N'dr('bj (ROEF) 

rr t1US'l.s, t'ur,'118rnb'i, M:wager Director, 
KFA, Nl}kuru (EmEF) 
Mr. C9.1dweU, Dep~tyDirE::etor, KFA 
Nalcuru ( EDEF) 

l-1r \oJ A 1ff::I'burgt, Mg. Dir" Kenya Seed 
Co , Kit~le (ROEF) 
Dr. L L D'lTPth, M!:iize Geneticist, 
1\(,1 . .1'1. Hr:sc:tr('h St'1tion, Kitlile (ABDEF) 
i>'Ir, 0 H 'l'h<d ru, Dep" Oil' , Kenya Research 
Stntjon, Kit'lle (ABOEF) 
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Serer-e, Uganda 

Enteube 

E-2 

Dr A. AE'ln. 11K Agr:.rlomiHt, Kerlya Rese9.ruh 
St'lt,ic! , Kit'd.c, (flBDEF) 
Dr' H. N ~!;lJi~';;,. DHC':.t.,,_I'. EAAFRO. Nairobi 
( AlmEr:, 
l'lr l,<,:j Ht.~i:;l Le'l ,fi,::}.' Mg Dir , Kenya Seed 
Co , KH'llt:, (dDEF, 

Mr, .J(,!1tl ()tj~l.. It,_tin§: Dirf~etor, t:gand~ 

Be . h C't t' ,~,··.·r"-r'L> ,,'13CflEL') . R~· '11 ,;: , ' " <l ,1 (1 r., _ ~ '- _ !' 

Dr LV" Pc l~tl'!'1, i'li 1.: et !3reeder! Ug~nd'l 

R8S~"lr,~h :3r'[Lj"r SerE:I'8 (BeDEF) 
Dr ,r "I, Kcrr,. Sc:; f,Jl'~n, f·

"
8' .•. ;;!!'. Ug.'1rJch 

Rt3S8'1!'ch .~t.'11,] ", '-j, "--I't '. ~,C[II;:F) 

,( Dr ,J~ C'lt:r"!:I:'r ~ri"()nJ(J'~)glfjt. l.fgrir~d!l 

R&RP'U' ';. ::);,:,tFI" S{-(l~!-t: (FeDEF') 
D:' B, iL i·h ,ji :1U. DiN,:: k!', E IlAFRa, Nui robi 
(5CDEF) 

MI', L, D. !~1',)r:k3, F(',.j 8r AL;ri.::ultuI'e Office, 
rSAID, Kqmpa11 (POEF) 

':. Dr., D" KL Wtjt·:::'-I!r .• ':gt:jr.d~J FieJj Trit·11s 
Officer 
Dr V. C, hu. s(',r;. Di rec t,:,r I 1!SAID, KJlmpala 
(EF) 
PrJf R. Hcllid1Y. 2S9d Crop Scierce ~Dd 
Prc-dl:ct] or: M'lkeref0 ;Ir~]. versi ty, K9JlJp':ll.q 
(BDEF) 
Mr. E.K" Odh.:t;''i. () C • N'lIr:1Jlccg€­
EXp8rlT!J<:'r,t,'11 St:ltLr:. K'iTl.p9.!.'3. (BDEF) 
Dr. B, W. R qJ 1t;.)'. nm1 (}r '1:. r. Legl.Ir,e 
[mFr,~verr,eI t" K'lh-1r.y',- ;"" Mgkerere :J 
F'lI'I1:, K:mprd't (fj[.'EF) 
Mr Sam Muk~s~. Sr Be~ Officer, Kqw~nd9. 
Res Stqti('l, K'lmJ.'ll'l [PCT;EF) 
Miss Dt2\:J(,f"'ih ~L llLUW1. ~hi ze 'Cjreedir.g, 
K'lw%d'l Pe;3 oS·,'. , K3.Jr:p':!J'1. (BCDEF) 
M:-, T, S, vhrrt:I', lll!, 3. r.d '1 Seed SCheITLe, 
K'iwandll Bes St'i • KrUlIf<d '[ (l,"g9.nd'l. 
Seed So:;htIrJl"?, ~hsir:d j 'I ! 8CDEF', 
Mr. H, L F,.:~~t8r, Sc;jj Fertility Res .. , 
Kaw3.~d~ Res St1 . K.qRrqla lBCDEF) 
Mr G. T'] ~kl'r. Ex t,E'r,SiOL Res. LiaisoL 
OffL:t.!T, K:lW'HU1Exf St'l, Kfimp'iJ.'1 (BCDEF) 

Mr P3trick !<I.!rly ... A:U rg CCIT!missicner of 
Agri ~I) ! :.Ilf'r'. t,ll r i stry :; f Agricu 1 tL.;re. 
F')restry '.It:d CClCoj:er'ltiven, Ent,ebbe (BCDEl<') 



Dar es Sal9.am 

Herogoro 

~longft 

Arusha 
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Dr, W. G, Green, Directc:r, USAID, Dar es 
S'll<l;lUi (BDEF) 
Dr R, Hj~rlTJrl!:, lieF F~',,}d & hgri.::ulture 
Offtcer, QSAID I O';lr es S~j LlaIn (BDEF) 
I'ir. .J:.: ak C :rr,e 1:' I; f~, hi: j e C~ t l1at~ sger, [is AID • 
Dar es Sa~:l:UJI ([~UEF.\ 
Dru S,. C, Hh!u'glirva. lies. Offi.::er and :wting 
Chief Res Ofi'i('F:~, M:l [Ii st.ry of Agriculture, 
DA..r es SI3..l9.:ur~ (BDEF) 

Mr, M .. I. Ky:%(', Sr L8,·turer i\njrr'l1 Sden::e, 
i\gr~,:::.lt.ljTc. FO'"l'.st.ry. [og, es S'jLaam lJnlversit.y 
M~· .. rogNG \ BDEF) 
Hr., Bo A. C, J~r,yi. Pr~)f .ctl,d fieqd, Dept of 
C!:',n~ 2,,: i.~.r.c;e .~tJ(j Prc,ductior., figricul tLJre 
F':tculty. l' ()f Dar- es Sal<t':lm, M'Jrugoro (BDEF) 
Dr J. H. H~':y'), Lel:ture!' Crup Science 
~~d Rice Breeding, F~culty of Agri~~lture. 
'1 of f1 qr e-El ;.hl Y.:lJJ., to'i '·!'c·gorc; (BDEF) 
j·lr, E. A ~.I::;I.<n, Pr'·f !lr,d He~d. Dept. cf 
I~J'lL E-3'.:r,(]r..'I!rd Ext.er,s.iol., Agriculture 
ji'bGl.lty, tJ ,): LJ!ir' eS S'tl'19.lii, Morcgoro (BDEF) 
j,ll' H. y. K<lY'~lIllJC), Sr Lee t.l .. rer in ErJtomology, 
l~gri~u'Jt!jrb Facult.y, 1'. cf Dar es Sal 3.9JTI , 

J.1clrogoro (BDEF) 
I'lr. ,T,qck Corneiil..s, rSAID, Dar es Salaam 
(5DEF) 

Mr A, S Mesh'l, DjrE:<c..tor Tlanga Sta. (BDEF) 
;.1r. Fu Fanberg, Hsimb3 SEed FA-rm, llonge 
(BDEF) 
11r .. J 0 Ptnderton I Mr.d.lTlha Seed F!lrm, 110nga 
(BDEF) 
Hr, Marriro I Farm Mqnagt::T, M~d mb'l Seed Farm, 
.~ lor,ga (BDEF) 
Dr, !1tkhede, Maj ze Breeder, llor'.gl:l Station, 
1 lcng!l r. BDEF) 
Hi ss Len!':l, Exter,sion Officer, Msimba Farm, 
,~br.g9. (BDEF) 

Mr, James Greer;e, Regi cr;q} Development Officer, 
RDOE A / Arl~ sh '1 (BDEF 'j 
Hr 0 George T, E3.tor •. Regiunal Program Offj cer 
V\cting Project Mb.r.ag~I'), RDOEA/Arush!l (FDEF) 
HI' W, S. Steven:o;cn I Hgr., TqngafJyik9. F~rmers 
ASSCc;1'lt.:ic I (bDEF) 



Arushll (contd) 

Nairobi 

Dr. B, 8:i.ll1on, J):i.rector 1·1oshi Exp. StH" 
Meshi (BfJEF) 

Mr, F. Oguda, Sr. ~l!:ii~e Breeder, Kitale E::p 
Station. Kitale (BDEF) 
Mr. H •. Jones, Food and Agriculture Officer, 
USAID, Nairobi (BDEF) 

Hembers of' {TSDA/PASA te'i'fl of the ;'jg.jor Cel'e~lls Project 
(;i:~,~t j,{'rie~ Regiorl1il 618-6:;2). 

Letter::; 111 p'.rerlt.hosis irlcll(!'ite Rev1e\.lini:: Te~l'fl members assistint: 
~t th8 lr)C~htions indicrd;nd: 

A- E, A, Omolo, Keny9.; 8- J, M. Liwenga, Trnzanill; C- Kueyune­
Ser.d1.ji, t!gand'l, D- J. Higuda-Alila, EAC; E- J. H.qwes and 
F- S. C. Litzenberger. 
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