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Tho nov variotios corn production program has Loca ons of tho groab
atlmlonta in bringing hundrods of Coror cubgiotzat farncrs into tho
cagh aconony of tho country. Tho rogults are nob ncaguror Ln Juot
tho inereasod production of corn vhich now maliog Konya coli-.

oulficlont, bub roachoa into the soclal, cconmailc, palitical and
oducational fiolda,

o ] in

Tho production of corn fornmorly tho loading African cagh crop ban not
in any vay bLeon ot tho oxponoo of tho Africansg' sicnln Do, ].;1’19.'.6
thoro vas a curplus of corn production of 770,000 Laga oml in 1760
tho surplus vas nuch of tho oams order,

Ae Cron Procuation

Corn 15 the noat inmportant food crop in Konya, In nornal yoars a

large najority of Konya's fuwiilion produco cnourh corn for thoir oun
conounpiion, Ity roal dnportance 4a not rofioctod in tho valuo of the
narietod crop for tho hlghoat, portion L3 conswaod o Lo farm, or dn
tho locality uhoro it 4g produced without boing rofleeted in statintico.

Tho aron planted to corn cach yoor 4o ostimatod at 1,200,000 huctarco.
The total. production in nornal yoars 1o ostinotod a$ 15 million 200~-1b
bagg, oquivalent to 1.25 to 1.35 million notric tons. Thic in roughly
1,000 kilogramo por hoctaro or an averago output of five bago 1or ocro.

In tho lato 19403 tho Dritioh colonialigta rocornizod tio importanca of
corn as tho nain erop of tha country ond started to do sormothing cbout
doproving the soed, In 1950 tho roscareh station at Kitalo wus 06habe
1ishod and roscarch startod on inproved corn pocds In 1955 Dr. ilarricon
vag brought to Konya to vork on tho dovolo nent of improvod ucod and in
1957 k24 oomo dnproved noloctionn, Sirmltancous with tho procuction of
inprovod variatios at $ho roscnrch otation, tho povernnent oxtensi-n
Sorvice startod demonstrationa in loeal cormunitios and the accopbance
of Inproved nov coeds uag startod.

Tho Lirst hybrid corn vag dovolonod in 195) and linitoed quantitios bocamo
available for farmors' uge in 1961, Tho iaJor Ceroals Project waa ini~
tiatod in 1903 ond a total of 160 hoctaros woro planted tlut yoare Laigor
cupplios of Lybrid scod boenno availablo in 1904 dus to the activition
of tho Konya Scod Company, Tha hootarago of corn (roun fraa bybrid cood
haa Ineroased rapldly since ito introduction in 1901, Tablo 1 ohous tho
hoetares oi' corn hylrids growm in Xonya oinco tho introduction tlrough
tho Konya Sood Canpany.

. UlCLASSIFIED
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»2eiioxon of orn livbidg Croun 4n Konya

Lol g Larpro Sealo Farng Small Scalo Formo Total
~lgctoron v Joctarog ¥ Jlf;_gj_’;;‘_g;]/

} 156 4 o0
L0 11,400 700 12,100
105 22,200 3,100 2y 3C0
1065 25,500 15,300 40,3600

/ 55500 46,700 102,200
LRI 40,600 52,200 © 92,900

Y 46,000 58,000 124,000

™ oatl atoo aro basod on hybrid good cold to farmors.

crelindnary astiviatoo for 1969

w0 approxdnatoly 3,500 larpo=senic . outiero in Monya during 1900. Tha
wea planted to corn on thoic rawmi. uag 5G=00,000 hoctares. Ownora of
150 proporviong had been plenting improvod corn cecd for a nunber of Jyoury
© Lo 1903, wo thoy wore riady to accopt lybrid cocd as soon g it Loc: o
wanticdO.  TL 7 hind bocn Lotrumontal in the Govornnond carvying out tla
~ageareh woo i 5 ilitalo anu in obtaining tho dnproved soods. Thorofors y Ulio
elaxag o g brid corn dnercanod rapidly as soon as the good bocamo availiblo,
tofour yoars tino practically oll of tho acroaro of corn on tho largo-ocalo
* v g o1antod to hybrid scod (1967).

110 onull-genlo farm orca was ostimatod to bo composed of ovor 3 million
~widlios, living riootly on individunl tribal lands in 1960, Only 130,000
£ni1ioa woro actually on consolidated proportios and tlioso who had £roo-
hold titlos avoraged anproxlnately four licetarcs por farm, Tho amall-ocalo
furorg toro raloing ono=third to onc-holf hoctave por fonily bub in tho
nggrogato this ancintod to ovor 1 million hoctaros, or tuonly tivos wiw
corn aroa raisod by tho largo-ccalo famors, The improvod hybidd scod wag
pureinsed by o ourprioingly largo nusbor of mall growora, gvarting in 1964,
incroacod rapidly cach yoars During 1967 considorablo activity took place
in tho tahin; ovor of largo farno Ly Africana, oithor in corporationa,
coowMvlvos, or mull groupgs This 1y addition to cortain largo fammg
bolng talon over for resottlomont puijosos, accountod for some cut baci in
vho plantingo of hybrld corn on tho larim ocale farma in 1968. 1909 ig
‘0d; goro dneroaso und it io ootinatod vhat 90 por cont of tho corn
¢ Ll on tho largo farma 4o with hyleld nod,

DICLASSIFILD
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1o Bogooxel and Produetion of lou Sead Variation

Beologlcal conditions in onya requiroe corn brouding prograca for throo
digtinct ropiono: (1) a long rainy scason occurring wub of tlio ALt
Valloy vhore moat of tho corn ig groun batwoen 4,000 £t and 7,500 £t
clovation; (2) ocast of tho Rift Valloy ut gimilar altitudes, bub uhoro
thiore aro tuwo distinct reduy soovong during tho yoar, hence tho nodiun
naturing variotios are roquivod to pornib tuo crons a gond In thia avon;
(3) tho drior pexia of tho oustorn rogion roquledng oarlior maburing
varlotloo to cscapo perlodic droughta.

A vory oxtencivo broceding progran has been under Yy aince 1955 and
sovoral ncu hylrids aud improved variotios havo boen roloasod. Tho
hich lyoino contont penoo Upaque 2 and Flory 2 havo boon Lred into
thoso wariotics, starting in 1966, It io anticipated that all hybrids
Lill havo tho qualitebiva ponos Lor tho lysioo content incorporatod
Into then during tho noxt thrco yoarg,

An doportant aopoct of corn inprovoront hag boen in scod production and
diotributions Tho rosoarch and breoding wori: o produco tho noy inpraoved
vardotios vag oavlior 1oco mizod ao boing of" 1ittlo roal vuluo unloos it
had connoetod with it a ayaten of potiting tho cead to tho farcers and
abiouing tho farners liow best to uao it, Tho Kenya Scod Company of Kitals
which had had ofpht searg oapocrionca of proving prass and ounClowsr poods
took on tha job of bulling tho improved coods and digtributing thom,
otarving in 1961,

Tho Konya Seced Company had been stnreed as a privato company 4n rogponso

to requoutso Ly Buropoan farmers for (reds sood,  With thoe regonrell station
dovoloping tho hybrid corn tlho Conpany soon pau tho . 0001bility of produce
ing this corn gsod. Ths demand for tho hybrdd soed was so groat that it
basod the conpany's facilition, Loth finoncial and piyoical, and ovontually
the GOK took stock 4n tio coopanye.  Tho company 10, hovover, continuing to
run ag a gond- privato organisation, ovon uith tho GOK 20 por cont intoroat
in it,

Tho Conpany rapidly learnod tho noy tochnigquoa nocossary for tho otoxrare,
treating and landlin: of corn ceod, 4in addition to tho propor 1iold Jroduction
controls. It lag done a very (osd Job 1n incroaclng ity production capabili-
tioo and 4n dovelopds: a sound narkotdng progran tlirough ostablialod jrivata
bucinoas and cooporative chonnola; 0o that the soods are availablo to tho
farnoro wvion thoy nood tlion,

ULICLASSIIIZD
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Tho dcnya Sood Coapany 1o producing sormo lybrid ccod for uso fn otvh.e:

Bugh Afriean countrlooe In 1900 oe2d was sold to icnsanla fov 60,000

hecteros, Uganda 270 hoctaroo, Ethionila 270 hnctaros and a miall (uane
Livy for Somnlia and the Conpo for resoarch prupogco.

Tho Konya food Company contracto with selected fornmera to produce
hybrid ooed et a guaraatecd prico of £12.30/quintal (33.16 a buahol).
Tho good production is dono under certification standards oqual to or
ahovo thoco of tho International Crop Innrovemont Associntion and
Inspoctions arc carried out by povornment Inoicchorse Tho company
ralntains on edvisory ontonsion sorvico to holp tho {wmors necb Lo
high standards, Tho conpany cloans, zades and irocta thoe scod with
scod dresoing and paclngea &t in appropriato oised baps. Approzinatoly
ono=halfl of tho rarmor-socd prowvors are nou African.

The principal distributlng agents for the Henya Scod Conpany aroy dlw
fonya Farmors Cooperntive Asuociatfion und Dalpoty's, a privato CQIIPANY o
Thooco organizations hiandlo ferbilizor, hand Sools, incocticidos, mall
{fara supplics and ovorall major roquirc.cnis ot tho oAfrican farmorc.
Thoy havo rotall storcs of thoir oun as wll as contracts vith amall
shop=licepers scattorod throughout the roserve arcas vhore ths ovbuis-
tant fariors live. This maioo it poboiblo for ilio gmulle~scalo Larmors
to obtain thoir bLasic roquircaonts within 16 kilozctors of thoir houns.

Tho dotails of pocd production aro given in Tablo 2. Sivoro ohorta;.ca of
hybrid ueed produced in 1965 ccuged tho company to triple production in
1960. This rogulted in a vory largo carr;-over uhich rade it nccoasery
for tho company to rostrict hoctaros groun in 1967-63

Tablo 2 Ivly Sacd Product In Jam

COI'tifiCﬂtiOn '*IZ Yinl g t,h"*'h:l: gz GEQ,:QEQ
Yoar [loctorog soed(q) o/ha Iurongon  African

‘n'- - ty
1063 116 2,077 230 26 0
1964, 202 7,353 30.2 29 0
1965 426 9 581 2265 23 1
1966 1,240 © 40,225 AN 6 9
1967 ¢S6 22,422 3327 33 24,
1968 4,06 (15,602)n (33.7)% 29 17
1edd 1n $Ary

1966 24 254, 1060 2 0
1067 15 270 18,0 1 0
1968 X (610)" (17.0)¢ 1 0

#1968 production in oatinatod.
UHCLASSIFIED
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Invostipntions havo been rade by tho COX rosouareh o;ronciict ab Lo #itala
station to doternino the ot inportant factory adleeting, con yuoido, tho

optimmra lovel of different factors, and tho intor-actiow os thos, suctoro
vith cach othors Tho waln factors aro 3

Qe L) of Plantin-: Larly plantine 4p vory ioportant, sinco 1% aspoara
that tha corn nlant ig vory sonsltivo to oxccasivae g0l roistu-o nnd
acconpanyin: poor goll acrintion during tha Clrob fou wees F (roviha
Optdinzay conlditions cro Lomsl durdn; tho start of tho rauy sonson, In
tho ghort rainy cecason arcus lato clontad corn mufieeg fro Lol NERANAY
0:C00a31Vvo toll molsture aixl fron drouglit lator 40 Liio ooonn,

be Plonh Pamniatien: Trinls are continuing on thy AiLivvesy 2 L,
tho difforont ccolo:ical arcag to acierming tho onbdous po .l lon
of plants por Lectaro. Population las Lot o oovied fnlliunes ok
yiold ulth a ;roat variniion botuoon dilforont hybwid variotios,

[r]
.

Iyro of Seecd: Tho noed for uslag lybrldd cond dowvelored for the
difforent, acolopicul zonos has boen shoun in ropectod trinla, Fer
ouanplo, in trials during: tuo ouceou.ivo yoars, Lywurid 6110 has cube
yleldod bhybrida 622 and 632 by 50 ror conbt at 8,000 foat olovadion,
Houcver, G2 end 632 outeyiolded 631D by 20 por conb at 4,000 foot,
olovation,

de Doguonans to Fornin dorm: In tho oarly vork that haa boen domn tha
responsos to fertilisation have bLoan very coalle  llouevor, - plant
popalation Ievol  inercaso and genoble potontlialo of tho hybrid riuc
(ronter responsa to forbilization i found,

e 29l Control: ood contiol uag tho coconl rout inport nt foctor to
tino of plantings. Tho 1907 trials shouod that conploto woad control
by elther hand-uoodine or chomical rethods, incrensed yiclls by 50
or cont conpared vith chioni: plobs net woeded,

Tho objoctivo of this pregran has been to dobermine tho optirmm cultural
practicoo so that recomriendations could bo nade to the prourra, Tho
hybrids rcleased by the corn brocders have poto.tianl hirsher yieldy than
tlie former wvariotics. This hirhor potential can only bo realizad if ood
cultural practicos aro uscd, as thoro aro big intor-actions botuoon pono
tyioo and cultural conditiong.

UIICLASSIFIED
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Tablo 3 Bomulta fron Vordoug Comhinasionn of Iacgora

Yiolds in Quintals por floctare®
io fortilizorg. Fortlligorat Uif{ore

—t2ecl Varioty SLilnid 612 COC20s

Ilanted 4 woola late,
20,000 planta/la.

voodod onco, lato 2042 28,0 7.6
Plantod ab gtart of

raing,

40,000 plonts/ia ‘

Clcan woodod. 5308 £5.,0 31 o2 ‘
Difforoncos 33.6 57.0

* ] quintal = 100 kilograms or 220 1ha.
% Tho fortilizor rates woro 56 ky/ha of P,0; at planting and
CO kp/ha of i topdrossing ot kmoo=high 4n those trials,

Tho uco of fortilizor and hybrid good uith poor cultural nractices gavo
very ldttlo incroago in production over local varioty oced, plantod and
handled under 1ilke conditions. liowmvor, uien tho feortilizor and hybirid
sood wore plantod at the proper tino and waedod it ghowod an apprecizblo
dncroago in production ovor tlio loeal varietly proun unlor tlo sone cule
tural conditionse Siumilarly, rosults realized fron Gho ugo of inproveq
culturcl jracticeo is moro oiriliing ulen the ciop 1o groun ulth lybrid
socd end fortilizers Thooo rosulio show uhy tho inpact ol Lertilicor ia
often disappointing to now farrora. If Lorbtilizors are used undor poor
conditicng, thoy vill havo liitlo, if any oifoct on yblds., Farrors
gocing thig and not reallsing that tho cultural £aciors aro Liniting

tho rosponsos to fortilizor 11l como to tho conclusion tha tho fore
tilizors aro not prufitablo invostoontu, Tho paciaroe asproach with all
of tho major factors boing usod at recormonded lovols ig tha adn of tho
oxtonsion sorvicos in thoir worl: with farcoros and through denonstrations.
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It is cgtimated that 1,200,000 hectaron are plantod to corn cach yoar.

Tl total licctararm plantod uith hybrid scod in 1968 una 02,00C or about
G of tho total. Thora is ouch a hizh porcontago of tho aren plantod by
gnell-ocalo grovors that thoro hag boon littlo nobticoable 4ineroaso or
docreago in tho anount off land planted to corn during tlio paat ton yoara,
Tho amell docreaco in tho largce-scalo fam planvingo in 196 was a rocult
of chanjjo in oumorsldp of tho larpo fariag; cortaln Lot Loing tnlion over
by tho Pojartient off Land Sotllozont. Tho inerancad adoubion of lybwids
lao nado it ponsiblo for Lonya to meot ita donostic nzeds fop liwrnn food
thig yoar. Thoorctically, 1t nipht bo pogsiblo for {irmors o Itloaso 4
vory large hoctarags of land now boing ug..i.sor woudng corn to oone othor
crop and 8till produce sufficiont corn for Kenyals noodo, Thig, howavor,
uill not be popoiblo, ap tlioro aro co many producors uith vory ciall plotao
uho would not Lo ablo to raise anythiing olss, ond nced tho corn for tinir
basle fandly food requiramontso, rolying on a caall ourplug for thoir
principal cashi inconc.

3. Dortilicor

Phogphoroua fextilizors wore usod in mall amounta by tho largoe=sealo {orrors
prior to the Introduction of hybrid corn. Tho indroduction of hyocid ooud
poon ghowcd that it wao nocosoary to add sone fortilizor in ordor to vo \p
tho grontont advantajo fron tho improved sood. Tho larpo-sealo (roovox
caught on to this rapidly. Tho mallescalo yrouwors upod no fortilizor until
obtaining the hybrid ooed, at uhich tino tho oxtonsion oilficors sold thenm
on tho ldea that tho lybrid socd was a gpocial corimodity and noodod gorio
fortilizor to help it ;roduco at optirmm, It 1o osbinatod thab farrors
used appro:inatoly 7,000 motrde tons of nitrogon and P205 on high yioliing
vardovlios of corn in oach of tho yours 1967 and 1908, This amount van
cplit approxiriatoly oqal Lgtwoon nitrogen and PR05.

1hote hns been a oteady incroase in the inportabion of fortilizor into
Konya since 1961. 35,500 rotric tono woro in orbod that yeor and incroasod
cach yoar theroalftor, until in 1965 86,200 notric tons toro importod. Tho
nain ugo of fortilizor in Honya is on coff'0o and tea vith thoso crons
talidng nost of tho nitrogen importation, Fhoaphorous fortilizers aro
uood oxtonsivoly on whoat, rico, corn, cotton and sono vorotablog, ldny
forbllizors arc boconing incroasingly coitnon, +lio corn crop io toking
about onc-Coueth of tho FR05 and llitrogon fortilicors that aro inportod.
thig fortilisor io usod 1004 on tho ligh yioldin;: corn verlotico uhoro
the old variotiss of corn that are plantod lLavo practizilly no fortilizer
apylicationg,

sod
Tho followiny Tabla chous tho amount of Nitrogon and 192357111 fonya
for tho yoars 1961 through 1967:

UICLASSIPILD




- INOBI

TOAID Am22 HCLASSIFILD 10

Zablo 4

Toatdldoon Conmnntdon of 11 & 205 (113) 100 A,
Icox I EO05(\3 Thod 148 3

ma tono ne o) of ¥atnl
r/tona

1967 45710 75C006 12,576 37
1962 4ell42 6306 11,228 431
1963 59328 79194 12,522 42:5
19G4 9,302 9,904 19,286 42.2
1965 13,019 2,793 25,012 5044
1906 9,752 20,7082 30,524 319
19067 2,810 18,055 27,805 35.2

As a rogult ol fortiliser trialo in ton difforend arcas of fonya tho
reooarch men havoe found o vido variation in tho roquircazonts of K205
and lidtropon in dilferent noil typo ~roas. Tholr wocorrondations vary
fron 44 to 220 pounds of PR35 por hocbare » dopenling on tho aroaq.

Tho rccorendations for tho use of Jditrozen do not corrospond to tho
gane eroa or coll types that requiro P05, but vary frou 0 to 200 1bg
per hootaro for the dirforont arcaa.

The application of P205 45 rocoended for application ab the tiie of
plenting; in tlo cogo of larpo-scalo £arma band applicaticn slightly
below the soed level ond in tho ojcratlons of Lho caonll-sealo foamiors
placed in tho hi1Y mlirhily bolow Sho sced, as the seod is planted,
Tho apnlication of litrogen in ronorelly reconzended to o apnlicd ag
a Lon dmasing befero the corn io Imoc-hich. liore resocrch vorlk ia
nocusd bofore firm rocorendations ean bo mado a3 £0 nou hybrids
adaptod to highor plant population por hoctore will rocuiro coru
{litrogen to reach thoir opiimum rowth.

b Inm ehled (10'141 Iorhi zidog

Rolatively gaall aenounts of horbieldos are usod by tho larpo cealo
farmors to control wocag,

UICLASSIFIED
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In tho rocormondutions for care of the hybrid coia snall zealn prowors
aro advised to apply a 25 dust in tho fu nol of Lus cora pliao aftoer
oingling, 47 thero is any aign of stall: boror.

Tho totalaount ¢ ingocticido ugod in grouins the highesi01in: vurlo~-
tico of corn i onmall and oy very 1ittlo importanco ia tho ovorell cout.

5. sl ki ont

Tho larpo~scale farmors arc anply sunpliod uith motarn Coy EEHBPA Yl
They lave up~towdato tuo to six rou corn plunbers with foe . linor
attaclmonts. Tlhoy have tractor cultivators and many havo . A

oprayora for applying hoerbicidog if required becauso of wat, wonuy .

Small geelo farors roly upon turning their coil with a slu=pount
ratiox by Imman labor (vouon and children .nd non).  Thoy umally wois
tho land up onco after tha original turning, Thoy ploal tha eorn hy
hant, raling a anall hole with the uuo of a nachwto, (vo o dne a 14lvia
vortilizer in tha botton of thoe hola and then ono or tuo Lorncla of pocd
on top, covaring it all with tho samo uachow, Thoy do all of thoir
woodin by hand vith tho uoo of tha machoto,

0. Yotor

In ionys rainfall ig the roat important clinatic factor inf{luancing
thoe prouing of tlic corn crop. Doll tlo amounts and disiribution
during tho prouin: soasons ini'lucnco tho yiolda thet crnn be onpocted,
In tho Vestorn resion vhoro tha long secacon cora hybridi aro used
vhero 1o an anmal rainfoll of 40~00 inchoss In tho Central roj:ion,
rainfall varics boticon 20=40 inchiea cnd in tho EBastorn reprion tho
ennual rainfall 43 about 22 inchoa, High yioldin: variotica of corm
have boen produced for each region,

Tho farmers' oxporicneo with the nou short coason coin hybrids in
the Baostern rop:ion has ecused an oxtonolrn of tho corn rAouin; cren
into still furthor dry arcas whoro sorplicy or millots nipght bo nofor
to grov,

Corn io not proun under irrigation as a common practico in Konya,
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C. Erofit Calenlation
1. Re) 4

Corn prlcos in Konya aro govornmont condrolled and all intoreprovinelal
or oxberier marketing is dono tlrough tho iinizo and Froduco Dourd. Tho
Govermnont of Kenya gota tlio markot, prico vhich i3 to bo paid to tho

producor and alco cots a coilins prico on corn moal charpgod to tho cone

omcre  Hhoat 1s the prrincipal coupotitor for land acroape with corn.

The follouing Tablo Mlo. 5§ givos tho conoral rolationship botwoon uhoagt
anxt corn roturns to farmors during “ho paot ton yoars.

inblo. 8
Avaromm Y3034 Den pors and Ut ordea 3n Konwn Shillinecs rop 2C0w1h Doy
AT ConNg

1958 4636 51/50  2y/%, 6,02 27/00 162/,
1959 543  48/62  264/00 5479 32/00  185/28
1960 4e75  406/62  221/14 e 18 35/50 219/
1961 4s03  46/93  159/12 5637 35/50  190/63
1962 513 47/17  243/93 7.02 24/00  168/48
1963 491 47/92  235/28 5.21 27/00  140/67
1964 531 47/00  29/67 8.48 32/50  275/60
1065 4Le53  47/00  212/91 6.03 /50  195/97
1966 5.8,  51/10  298/42 9.60 32/50 312/00
1967 670  51/10  342/37 11,00 28/00  318/00
1968 6e16  48/00  205/08 12,00 25/00  336/00

Tho 4incrocge in tho munber of hoctares of lybrid corn boing producod by
Lo snllescalo prowor nazop tho relationahip boducon corn and vhoat
loos Inportant than tho ovorall procuctlon of corn in fonya. Thoro io
no roul compotitor for corn on minlleholdor furng

HOLAGGIFIFD
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e Inmat Prieo
Tho govermmont hao carricd out a systoa of suboidizins certain of tho Inmto,
prineipally rortilizors, oach yoar, for tho paat 10 yoaro. iIn 1309 tho fibe
oidy on plagphnto fortilizors haa beon inerecased to 06/~ Lrom cO/= in 19068,
per unit of PC.. litroron fortiligora uill Lo guboidizod for tho first tino
in 1959 at a $ato of $25/00 per ton of olomontal nitroron, Thooo Injato will
bo aficcting futuro erops, bubt the input on phogphoric fortilizors in tho pact,
has boen an important fuctor in influonedng lar;e-scnlo iariors to uvo riore
ferbtilizor. It has not affoctod tho uso of fertillnors by aanll-sculo

{farcors to dato,

In addition to this, tho povornnont has cuaranteod a nindrmn rofurn for both
uloat and corn ulidch is baosod on a por-acre basis. Thia Guarantoed !irdrum
Lioturn ip alco bonoficial to large grouors sinco no ono uith 1loas than 14
acreo can qualify, In tho 1969 program for tho f£irst tino thero will bo no
Guaranteed liinirmm Roturn by tho govornnont for anything, but the lyleid corn.
Thio pguaranteo io 325/75 per acro. Tho Guarantoed Jinimea Roburn is advancod
at tho bepinning of the grouing scason to asvid fmmorg in payinz for fucl,
fortilizor, cocds, insocticides, contract culidvation, repuirs and spore parts.

Tho gonoral trond 4n pricos for principal inputo has ramained roughly ot tho
sano lovel sinco 1967.

3. ot Return

Tho follouin;: Tabla, N, 6, glvoas a conparigon of tho main factors in corn
grouin:, r:lating tho inprovod procodures vith tho hiph yiolding variotioa
and shouing tho rolativo difforancos in coot and roturn.

Toblo o, O

Yiold Coat Incrcaocd
bogy/ Incroasod Diff= Roturn Profit
Pactop Iovol agro_ yiold eranea (~) ()
Tinc of Dry Planting 2044, 943 Nl 260/40 260/40
Planting va 2 wocks lato 1161
Plont Popu= 14,520 plonto 17,6 3.6 /= 100/20 92/80
lation va 7,260 1440
Typo of liybrid 511 %0 3,96 12/-  110/c8 98/e3
corn vo inratha 20,93
Stanlard of  Clean wocding 1644, 1.2 20/« 33/60 13/60
wooding 1 lato uwcoding 152
Singlo 200 1b/acro 1761 2,7 32/« 75/60 43/60
Supor 0 Yyeds
Hitrogon 270 1b/acro 1549 0,3 80/« 8/50 <1/
AeSelle 0 1546 -
| 152/ 509/68 437/63
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D.

Thoro 48 no crop that tho African Larmor can plant oa an ox.onoivo acroaro
that can conpare uith his roturns fron corn.

Tablo los 6 shows that vory 1ittlo wag cainod on tho avorapo for the tuo
yoars, 1966 and 1967 4in applying nitrogon. llovover, uhen this sama factor
vog triod on a plot with high=population in VWostora Konya, tho avora(o
incroaso wao oix bags por acro.

IR
Poisciog
1. Ercrnts tn

Tho promotion and oncouragonont to atart inmprovod corn geod eamo about tlwrough
tho colonial governmont's interost in tho early 1950s. Tho succosy that haa
been ovidont in the production of lylrid corn during tho last four yoars ig
tho reqult of a lons sorios of actions that had takon place, starting back
in 1955. Tho colonial poverniont of fonya and tho lorgeesealo farmors voro
vory closo in their aspirations, objeoctivos and thoir individuol wolfara.
The actiona talon Ly the governnmont in acolsting tho farmors in developing
cooperativo markoting and aupply organizations was basic to tho fornm ine
puts ond outputs requircnonts, Tho fonya Farmors' Association (KFi) bocamo
ono of tho princinal avomiog through uhich farmors obtainod thoir input
cormoditiog.

Privato industry ctartod vorldng at tho sano tino as tho KFA with two
large comriereial £immo. Thoso busineagos vore intorostod in cupplying
apricultural nochinory and oupplics to the Inrpo~seale farrers and ono
of thom doalt vith cattlo calag ag vell ao land. Thig dovolopment waa
oncouragod by tho govermont,

flopoarch 4nto tho ;oosibilitics of obtaining bettor grasa acod, whoat,
as voll as corn, wag prooted and tho poverment oot up gpacial rocoarch
obationa for tho dovolopront of those socdg,

Irnediately thoro vas a eloso tio betuoen tho farmors ond the reogoarch
organizations, go thut tho farners knay vhat vas boing developod and
could try it out on thoir forma as the dovoloiriont tool: place, Tho
covermiont recopnizod tho ncod of, not only serving tho larpo-scalo
farnors with somo forn of agricultural tochnical advico, but roalized
thoe importanco of helpdng the African farmor in lig aspirations to cono
into tho eash econony and inprovo hia lot, A very anbitious progran of
farn servico vag dovoloped in tho late 19500, It roquired roflinorent
and rcoriontation to an oxenaion typo corvico, but ves a start of tho
organization that would talo tho information from tre rescarch vorlorg
to tho farmora. It wag a boginning and a franovork wag got up on which
oxtonoion could ba develoncd,

af
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Tho rosoarch workaors at Kitalo Rosoarch .Station startod to nolzo contact
with reacarch workers in 4w Wostorn vorkl and importad corbain inrrovod
variotico of corn from Couth Ancrica to crooo with tho loeal soed otocizg.
A fou hybrid varietics woro dovalopod boforo ‘the Usbe tochniciang caw to
Konya to agaist in thla progran in 1963,

Tho govarnrent encourapod certaln agricultural oflicors to o to tho UL,
for training and obsorvation ag to oxtonsion nothods and proceduros In tho
Statos.  Upon thoir roturn, tho GOK receesiad  advisor ascistonco to Lhcir
governmont and "AID cupplied advisors fhat helyod tlo goveriviens olilcinla
in dovoloping an oxtension f£iold sorvico fittod to tho crioiing conditicng
in Konya. A fou participants camo back to fonya and inotituted crop
denonstrations 4n corn, pattornod ¢n uhat thoy had loarnod in tho U.u.A.
Ovor 5,000 danonstrations woro carriod out uith Inprovod corn sood 4in
different oroas of tho country.

Ono oxtonaion officor wng rooponsiblo for pronoting 500 once-acro ploto in
the Contral vrovinece. This action had g groat oifoct on oponins th oor,
oo that onco hybrid corn goed wma avallablo thoro vas a denand for it by
tho African farmors.

Another injortant link in tho succoss of gotting farner accoptance cof
hybrid corn wag phe fact that a privato group of farmors hnd establighod
a cood conpany in fitale, principally for tho puryose of obtaining
inproved rrass sood. thon thioy sau tho advantagos of lybrid cora.

thoy toolk on tho job of bulling the Iybrid seed and solling it Tho
governnont encouraged thon to do this and did nob canpeto by oatabe
Jishing othier avonuos of dovolojtionts ‘hon thor: was so much donand
for tho lybrid ceced, that the Yenya Seed Company did not havo tho
financos with uhich to capand 1o neot tho demand, the governnent atoppod
in and inveatod ponoy in tho conpany to assiot it in fulfilling tio
roquircnonta,

2e Prica Yolicr

Tho Covcrnmont ot Ienya haa conoigtontly ootabliohod a prico for corn that
thoy congidered comouhat pronotional and an incontivo to tho producer,
You vill notico in tho prices outlinod in Tablo iio, & above, tho rolative
prices paid for corn. During Lavorable yoars of gurplun tho pgovermnent
has 58411 continuod %o pay a good priccs Tho devolopment of tho hybrid
corn hao brought fonya to tho position who o 4t 4g solf-mulficiont 4in itg

tornal roquircronis and glould Lavo on oxportablo miuwplus rost yoars in
no future, Thoarord of corn this yoar hag ghoun a luyp logs to tho
Kenya Troasury., The dmpact of this logs, togethor wuith oconecmic policy
papera preparod by Uebe apricultural oconomisis hag brought about a
cliange in price policy. Tho GOK lng nou ostablishod a lovol that will
allow thon to oxport corn at world nerkot pricoo wilhaut o logg,
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Tho past twolvo months hao seon a chango ~{ attitudo and tho governmont
hao boon cxonining taya in uliich savingg aisht be acconplioliod vithout
loworing the prico to tho producer. Tho 1909 producor prico has lLeen
20t at O25/m por bag, r3/ por bag 1oos than tho 1962 prico. Tho @aall
grove> uill not bo roquired to pay tho County Council tax of r1/= and
tho 7.ho'dy on fortilicors. Thoro ig aloo a nov rorulation on tho trang
port foon tho farm to tho Malzo and Produeo Dourd. Thooo actions uill i
offoct: pivo tho mall prowor tho gamo approximnto roturn por bag as lo
rocoivoed in 1968. In gddition tho profucor ui.o has ovor fiftoon acreg
can obtain a Guarantood :inimn ltoturn as an advance anounddn:r Lo M85 /e
por acro, if lo plants hybrid corn. llo will not bo ablo o obtain thig
advanco or puarantoo on gynthotic or ordinary corn,

Anothor Inmportant fuctor in tho production and accoptancoe of Qybrid corn
vags the ruling by the govornront, soon aftor indopondoncoe 4n 1963, that
all fanilioo would have to Eay a ocliool foo for oon..ing thoir childron
to sehool. 411 oclcols would bo rogulated undor tho Fedoral governoent,
Thic f:rodintoly bocuzo a notivating factor and uith tha advent of
indopendonco thoro socred to gproad about tho country tho anticipation
by tho poople of aanothia; nowvs Thoy vantod all thoir cldldren to got
an cducation, In ordor to got an oducation oach fandly had %o £ind somo
a ‘ditional ronoy to pay tho achool foos, In dnmmorablo instancos thig
caucod tho fanily to raino an oxtra quartor acro of corn, Tho chain

concernod thomaolven vith nonay boforo atartod to use ronoy ao a
rodiun of oxchango and boecano acquaintod vith tho cash occonony cof tho

country,
3. Liceal Poldcy

During 1969 tho govormwnnt has studiod changoo in poliey uhich oipht be
nado that would oneourcro tho continuation and oxpansion of hybrid corn
(rouing, but at the came tino placo tho industry on a sounder financial
footing, Tho roduction in Irico to the farnor was only ono step, thoy
propose that corn bo 0o0ld to liconsad fcod mamufacturors at g ouboidized
prico of n22/e por bag, that thoy iry to roduco fara input costs on
dioool fuel, fertilizor and vohiclo rogistration, Thoy have vorlmnd

on plans to reduco tho narkoting coats and through a conbination of

all thooo factora, boliowo thoy can contimuo tho forn prico at bLotwoon
022/= 02d 525/ por bag and otill noot tho forosooablo oxport pricos
with no logs to tin govarnnont,

UNCLASSIFIED
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4o LoXtdldcor ang Gthar Iponta Policing

Tha Covornment of llenya haa Leon continncusly trying to oo that
cuificiont fordilisor aupplios, crodit and fav nadadnory vorao
availublo for tho officiont production of thio erep,  Thoy huva
allacatod foreipm oxchango monieo freoly to dndividual onterprives
Lor tho Smportation of ouch comoditios, Thoy havo boca vory {roo
in oxtonding crodit for tho promotion of tho Improved farming and
hava roalizod that thoro noedod o Lo a moro concontratad and oro
officiond erodit oporatlon dovelopod in tlo country. Thoy Lawm
roconbly roquactod from USAID asblotanco in holping thom in tho
fi0ld of  farm orodit.

5. Lariod

It hag long WLoon rocopnlzod that Konya ip an agriculiure producing
country and itg foraipn oxchanpo rmot bo obtainad fron 10 salo of
arricultural products. Thoro haa been no Inelination on thg pert

of tho povermaent to curtall corn prouncticn, ALl of thoir offorta
nou arc aimod ot gotiing tho balanco of' cost of inputa into corn
production doim to a lovel at vhieh the Lurior cun roduca vith g
reasonablo profit and goll in tho povermons varioling orpani. tion
ac a prico vhich uwill alloy that orpanization to ezport corn ir one
potition vith world markots, Studios that are nov in procoos adicats
that Konya may have ao muel ac 200,000 notric tons of corn {or oxport
or yoar by 1975, Tho cobimntos ohou that vith tho inproved handling
facilitics, and adjustrento 4n inpute, tlioy can maintain q nrico to
the prowors of £20/- to £25/~ pax bag and narkot at world pifcon
uithout loss to the GOK,

6. Digerinination

fenya lao boen fortunato in having an arrdcultural orgonisation built
up unlor a colondal povornment on tho bauls of privato ontoryrivs, Tho
digtributorg of agriculiural supvlics aro olthor covRrutive orpanizg-
tiona or privato Lusinosses, Farmora havo boon frag 4o handle thois
own buoinoss and encourared to uco hiph yicldin: varioticn of COXTia
The governnent has not, atopped An and triod to inpono poveriont
rosirictions or oporation in any percoptiblo dorree, tlat vould hurd
privato induotyy Lron oporating, Tho pxain norchants ara privato
organiravions and have boon wtuported for voara by tho central jov-
ornnont alloving thicn ovorlicad couty and Lavorablo handling charpoa,
Thio erea mipght lave boon grentod too rmich in tho paot and ray havo

v0 ba cub bacl ag prico Ait'forarcog arico botwoon cont of production
and tho oalo pricoo at port of oxportation.
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1. [ogonrch

Tho rapocarch atation at Kitalo playod a nogt dnporiint port in atarting
Iybrld oced corne Thoy inportad paront gtock Cron fonth Afvica and
south /Arordca and erossed thoso variotios in thoir varioua tosta at

the statlon. In addition to tho station's worl: iall trial oporvationg
woro carrided on ulth tho laxo famiors in the vicinity of tho otation.
Sarly trisls choued that tha paront ntoclk from Soubh Africa vap otrong
and adapblvo, Tho South African vaviotico crogoed ulbll Jouth Aoevican
vardotica gavo an incroased viger and the firsh hybeido dovolorod in
1956 proved vory productivo. Starting uvith tho aosistonco of Lho U.Se
ocdonticts in 1904 the hybrid prograi roceivod additional impatug,
Convontional doublowcroga hybrida involving four inbrod 14nog 1ore vsas
at tho otart of tho propram, This has now progrossed to tho point uliass
intor=variotal lybrida (croouou batueon varictics, &uo hybedds or o
varioty and a hybrid) botwoon goms of tho bottur Local variotics and

a Contral Anorican varioty ara yiclding 50 - 100 [ezeont noro than
local varlotioo compared to a 25-30 porcent inoroaso 4in yiold for sho
conventionnl Rybrdds, Continuod goloction within the paront variotios
aro anticipatod to aliow furtlicr incivacced yiolda, Intor-variotal
Cronsod aro now accounting for tho bull of tho hybridd sood Loing used
in KDI‘WII-

Rogoarch on agroncnic practicos has Leon found to bo noavly as inportont
a factor in incroasing tho corn production to date ag tho dovolopicnt of
hybridse. Horlk liao boon carriod on in Lhils aroa of rogoarch tlwrouph tho
aoaslotanco of thie lochofollor oundation to tho COX. Estensivo €iold
tocting hao taken placo dn addition to tho wovk tolns dono at all corn
dnprovonont stations in Honya, nanoly brbu, datunani, Bndoboas, [ituapa,
iljJoro and “akarcpa. Congiderably more rosonrceh ia riccogoary to dotere
nino tho fortilloation and aprononic practicos wiich aro nocogoary to
fully utilizo tho onotic capabilition of tho hybrida boing dovoloj s

Tho rogoarch insbtitution at Kitalo hno built a good roputation and 4o
beeondng known throughout oastorn Africa. It ig inproving, and African
geiontiotn aro moving In to take over tie onbiro oporation. Thoy do
havo gufficicent fundo for tho progross that ncods to Lo mado.

2. Pxtengion

Tho Konyan Lixtenoion Division or icld sorvieo of tho liniotry of
Apriculture ostorted to assuno an important role in tho prorotion of
hybrdd coed corn in tho vory carly sbapos of LLo uno. 1hrouph tho
auuoclatlion of rogonreh vlbl oxtension tha £lold gorvico oatablisliod
ovor 5,000 mall dotionstiation plots on tho laudo of mibolotond
farvero.
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Thoy would piclk loading enll fermors in the rosorves and 4f thoy would

buy tho lybrid cood and fortilisor ond carry out thoe rocomriondod practicon
tho agricultural inotructor vould advise thoan at all stapges. Thon tho
farmoro in tho corund vy would bo called 4o seo tho plot ao 1t vao ¢rovinge
Tho oxttonoion officor would loll poriodic meotings to aliow uhat vag Lappone
dng and hov it wag progroaoing, Thopo ploty invariably bud a combination
of tho hybrid oood corn with fortilizor and plantod alongside a nativo
svock varioty of corn,

Tho o:ttonsion corvico hng continuod to daprovo and to bo one of thio (xzoat
proziotors of a "packago" doal for bl promotion and use of hybrid sood,
Thoy cncouragod f1rors to buy the pocd topother ulth foruilizor ani a
bullotin vag aluays 1amod with the packago to oxplain to tho Larmor
hou ho ghou™ 1 projare tho 00il, jdant tlic erop, and ubat Lo alould do

to talo caro of iU, Tho chango in enliwral practices has been obirmie
dating and inmportant in tho ovorall incronsod production that has boon
obtainod, Thig nano activity hod a sldo acfoct in the groving of gona
oi' tho cozrion woretablo cropa that, the Lavnorg crou for lhemo uso, Tho
praetico of ropular weodin: provod benofieial in tho production of all
CTrops,

Tha dovologment of a divigion of llona Feononies in the oxtonalon ocrvica
played ita part in pobbin: tho miadl Lartiers to uae hybrid aoed aa tho
vaion are the nmaln producors of tho ¢rop,  Thoy loarnod of tho hyhwid
good at tho Farmor draining Contors and sau denonstrationa thoro. Thig
vas a stimilating factor in thoir obtainin; goods for thoir owm hamo
plantinga,

Tho dovelopmony of the 4K activity aloo addod to thig procoga of rapid
accoptanco of lybrid snod, for nany of tho young 4=r boya and girla
obuained mall quantitios of lybrid seed and plantod 1% on 4hoir ploto,
wWhon the parents obsorved Gl additional prowth and yiold of thogo £
gcedo it caugod thon Yo uant to uso tho good themsolvoa,

AID iz beon inglrunontal in the dovolormont of' tho threo divisions of
Lo oxtenalon gervico and its inClucnca Liig beon folt 4in all parva of
the country, The training of African oxtonsion officors in tho nothods

of result demonstrations has been n major factor in tho succosaful
denonotrating of hybrid soods and thoir ultiango adoption by farmerag
vho sau tho rocult dasonotrations,

Tho Konya ficod Company atartod vith tlroo acroa of' hybrid sood corn in
1962, Thoy noon loarned tlio inportanco or' pacladng tho corn gacd in
wuch a wvay that it uag caolly uscd by tho mubsiotanco farnorag for an
oxact aroa of land, iany of tlo carly pacla;0o wore got for tho olzo of
%ir acroo, ALl of tho sood uan tro ited and tho diroctions of liou it vao
to bo ugod voro givon to tho grovur uith tho packayo of good ag ho bought
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Ilo vag also told how rmch fortilizor wao nocdod to bo plantod with tho
COTNe

This Company'o actiong wore largely rooponosibla for gotting the oood
to the fayner through tF Ir mothod of putting tho aced in casily
handlod small packagoa, topetlior uith full inforiiation on howr tho
onall growor should worlt hig land, plant, and tai:a caro of tho crope
Thoy also oupplicd oxnvonoion workors uho agsistod tho rcpular
rovornmont exteonolion officera in advising farmorgs in tho dilferent
arongs Comuuhy persomiol vaorked clogoly uwith tho rogoarch poopdo

ot tho litalo Rlogoarch Station.

Tho Konya Scod Company dovelopod distribubtion pointa through Indian
traders who in tho oarly days had tho najor contact with tho cmall
farmoro. Thio lator grow into a moro gophipticatod and larger bus-
Inoog with tho tuo lavpo comnorcial conpanics ubo ocupply agricultural
Inputs to the mzall chop owmdrs in tho country corrunitiocs ovor tho
ontiro farnmins aroa.

In addition 1o thio, tho Konya Sccd Company doveloped an inmodlato
relationohaip ulth the lfenya Farmora® Aspoclation which worlod tiwough
tho verioun cooporabives In cupplying occd and foxrtilizor, In thig

uay the varioty of lybrid goed adapied to a cortain arca of thio country
wag gold thoro and nob a vardoty that vao suited to osomo othor ropicn.
Tho Konya Sood Company hao had vory clogo contiol of its distribution.
Fortilizor hao aloo boen availablo to Larmcero thirouph the sane corror=
clal channolo and hong alded in tho adoption of tho hybrid goods It hao
beon found in a number of instancos that tho farmor would not buy
Lybrld sood unloos he could buy fortilizor to plant with it,

4o Cxodit

Tho Govormont of Konya haolnd a progran ontitled Guarantced Minirun
Roturn (G'R) to tho farmor for nany ycaro. This puarantoec wag in tho
form oi' a ptatod numbor of ohiillings por acro that tho farmor wvould bo
guoranteod i€ ho grow a crop of corn. This wag a.miniatored through a
local coumlttco that approved tho flrat advanco arranging rouphly
around 5700 to $150 por acro that the approved {farzier could obtain
prior to tho preparation of hig land for planting and the rurchase

of hio gcod and fertilizor., In 1966 tho Gt roso to H1L0 on hybrid
~a0d corn, but droppod to 7100 for oruinary corn, In 1909 tho GR

10 $180 for Lybrld corn and nothing for rorular corn. Ono dicad-
vantago of this was that tho mall Larmor uho had no abatuo in tho
docal corrmunity and no rocord of having prroum and marlioted a cortain
voluna of corn could not ot this GR. Tho past two yoars lns socn

a olou chanpo and tho oeranbling of nany fermeors to get rocognition
by the local o:ctonuvion officex ao boing a prowor of corn oo that ho
oipht got tho Gl to buy oood and fortilior
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Tho larpgo-ccalo farmora noodlous to oayy did not lnve this difficulty, as
thoy had all been in tho markoting aclicno thirouph tho llaizo darkoting
Doard, and thoro wms a rocord oi tholr activitica, Tho eredit fucility

. for tho oubsigtanco farmer ia pbill boing inprovod and vorlod on by tho

Govornaont of llonya wliich no doubd vill assist in tho adoptlon of tho
uzo of nore lybrid cocd by tho onall (roior.

Se larikatine and Ctorama

Thoro has baen vory 1ittlo diificulty In the narioting of corn in “unva.

Sinco tho carly 1950a tho povas:ronh hag Lad a (uaranveed prico sz

200-1b bag of corn. Thoy have a 1wiwko vl boord whileh agrcon to buy

all of tho corn offorode. This mavizelin orpondzation hes doveloned a

very sophisticated nothiod, & oush costly » vloraby tho anall prowor can

bring his corn 4in to the variong oinll local ruviceta and goll ©o a buyur
|

at that point, The buyer grades tho corn and b g3 it and tho marierning

¥

board makos ropular colloctions with a trucls throuph tliozo various ainll

wans Ulia local. rorchant a foo £ hig
purchaoing as tloir apont. Stora o o 1a fuctor 1n the purcinging
of corn by tha llarketineg Doard until 1962 vhen a progran uag ingtitutod
to build gtorago for ovor 100,00 tong.  This storape is not conploto
ag of this dato, but is faot movin: in bLlab dlrcction, lhoroas lar(o
farnors in 1967 had to fxop some of tlhoir crop back on tho £ain

avaitdng storapo gpaco, now tlioy orve in A ponition that tho larkoting
Board can accopt tlio corn as rapldly as it is rcady for nmaricot,

narkets, picl@dn: up tlic corn and payi

Konya has poriodically gono throush perdoda of large experta(corn murplug)
and periods of lavge dmorto (dofieita), ooe Tablo 7. Tho in-country
parchases of 325,600 tons with subsoquont n:morts off 271 »000 tona Ly
the llaizo and Produce toard in 1967-68 groetly cxeoodod any previous
purchago or oxjorb., Thoso data togothior witiy tho avorapgo yiolds por
heetaro alioun in Table 2 ougroot that honcofortl lonya will havo tho
potential for annual production ol corn greatly oncacding tho amount
roquired fox internal huaan consumption. Agronomic reagcarch and
Lurthor ponobic improvenont in il hybrid variotios pluo continuing
incroased accoptance of lybrids and improvod practicos by tln mmall
ferniora Indicato that roator producticn of corn can bo oxpoctod in
Honya in ycars to como,
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Tablo 7.  Corn londled Ly the Maize and Produco Do-pd Anmially

ootric tonas

In-country :

surcliages Export Inport
Zoar étgnn ) {tong) {tong)
1959=60 150,625 9,132 -
1960=01 14/,9200 228 17,035
1961~02 149,375 9,168 64,817
1962‘63 203 » OOO 87 ’ 071 -
1963=G4, 97,550 53,182 -
1064=05 100,400 - 13,598
1965=66 134,025 - 191,804
1966=067 228,050 03,122 -
1967=03 325,000 271,435 -
1966=69 {oot) (318,000) €212,000) -
6. Gooporativeg

The laize and Produco Peard hag operatod somouhat as a cooperativo.
Tho vido fluctuations in volumo (cco Tabloe 1) have caused difficule
tlos togother with tlio disperity 4in pricos Lotwoon o:ternal and
intornal aalos and required coveroment subaldics to nake up loscoas,
Tuo maall cooj.oratives, nainly cupply and marketing units, havo
played an important part in the acontion of hybrid secd corn.

Thoy have been inotrunontal in petting tho scod and the fortilizor
out into the very crnall comrmnitics and havo handled the salos on
anall voluio so thoe benafits of tho hybrid geed have aceruod to

tho very onall producer.  without this unit tho anount of hybrid cood
used in denya this past year would havo baen cut by at lecast 15 por
cont (o tho a@sall producor,

Te prxiculiuyral ducation

The important part playod by agricultural educction in the proceas of
inereasing Whie use oif Lybrid sqod cora hog beon tlrough thoose porsons
in the oxtenslon {12l who have talon Arriculturo in EBgerton, Siriba,
Enbu or ilakorcro, Thoy have undoratood the veluc of inproved good and
cultural practices through thelr associations uisth Iirorton Collorp or
thio various training couracs lhicld in tho Farnor Trainin; Centora,
Thoro has bLeen very llttlo influcnce of adoption by persons wlio have
actually pgraduatod fron & diploma uchool at Eporton or othor ochoola,
as thoge porcons are nct producors.

UNCLASSIFIED
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Feo

!
Tho largo farmers who accoptod tho hybrid oood rapidly and woro porte
promotors in tho actunl procoss of gotting hybrdd socd into Konya and
dovolopod wore whito farnors with como oducation,

.- Yonthor

Woathor hag not playod a tzemendoug part in tho incroacod uso of tho
hybrdd socd corn as thore has boen very 11ttlo chanpe in tho irratic,
rainfall conditions in Kenya, Tho fact that hybrld noed corn hna boun
daovolopod which vill grow in aroas with auall ormounto of rainfall ovox
ghort pordods of timo has boon an dnportant fuctor. 1ho ghort soason,
oarly=naturdng hybrids dovelopod in tho lowor altitudos havo ohowm a
tondoney to tal:o over land arcas vhich voro Lfornorly used for corghum
ag tho farmors profor corn for food, Corn aldo has a roady murkot and
any gurplug thoy can produce can bo turnaed into cagh,

I ABSLSSIBIT QF CAUSHS

Ao

- Tho guccogs in tho adoption of hybrid corn can’'to a largoe oxtont ba

B.

attlbutod to tho oripinal inpotus piven by tho large-acalo uhite farmors
in the Whito Highlando of Konya, Theoo mon knou tho noods and advantarou
of inmproved cood and wore ingtrunental in gotting tho govornront to stist
rosearch vori: for thom 4n tho dovolomont of auch eoods. When tho goods
woro dovolopod in 1960 thore had alroady Lron formed a oaall privato
conpany conpoocd of some of those samo farmers for tho production of rags
soed. It wna rolatively cuoy for this private campany to tako to the idea
of producing hybrid corn vinco thore wag a roady tariiot amony; the largoe
scalo farmora for a quantity of hybrid sood pufficiont to warrant tho
privato inductry invostront dn its dovolopmont; Tha faob that conoid-
orablo initiative touards tho dovolopacnt of hybrid good cumo fram tho
producors was a otinulating factor and tha govornmont wao not tho pro-
notor but more tho implonmontor of dopirogs ariedng from tho Larming

corrmnity.
sidmitora

1. A <o)

Tho importance of a roady market at a fixod prico for tho corn cannot bo
ovor=onphagizod in the causo of dovolopmonts Tho lorgo-gcalo farmors

could raico oxtenslve erops such ag ulwat and corn on tholr larpie astatoo
ond without a ready markot thoy would not havo boeon inbtorosted in pronoting
acditlonal yiolds and acreagus. Tho manll-gealo famior also found that any
purplug corn ho had ho could take %o the marked and got cash for it, whoro-
ags nono of hig other crops woro readily markatabla.

UNCLASSIFILD
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2+ Bducation

"With tho advont of indepondonce thoro oproad acrosas thoe country Lo

inportance of oducation. Lvory family wantod their childron to receive
oono oducation, Tho povornment institated i policy whoreby ocach
fanily pust pay a cortain school feo for any child gednp to primary
achool. This combination of deolre for oducation, ond roquirccent
for ochool fecop stirmlntod many familica to pros an extra acre or
tuo, of eern. They know there wan a roady markat for the corxcdity
and thoy could gob cash for it. This requiromont for school foop
aloo causod devolopmont within tho subaistance corrmnition by
bringing thogo fanilios moro and mora into the conl oconowy, ol tho
country, aftor thoy onco had oxporioncod » 1ittle ccoh 4n thoir
pockotsog

.
Lxtangion

Tho dovolopnont throuph tho oxtonslon sexvies of thw gzall denonstrations
in the rogorve comrmnitios uvag a otimilug walch addsd to tho above coupop
and praducod tho offoct that furmors soon pov Lthat thoy could pgrou nore
corn on tho garo acroago without any more labor. Ono of the groatoot
draubocl:s in this wag in the matter of findiag: onouph moaay to obtain

the zeod but tho domonstratlons causcd the dogiro which has boon found

to bo oo groat in casos thad familica wont without sufficlont food foxr

o timo 1n order to uso tho funds to buy tho hybrid corn, rualizing

fully that thoy would obiain a bigger crop fren it, than if thoy used
thoir oim geed,

Oyorall Aggoagmont

In ordor to fully givo crodit to oach stan and factor of tho dovelopuoat

"in Konya one must oay that 4t was tho interwrclationuhip of tho varicw

factors, and the working togother of povermaont vith privato enterpriso
that caused tho groat advanco, in the uce of hylicld cood corn to dato,
On 1ts part, the Govermnont hos maintoined a roacnnably high price for
corn and fully cupportod tho rescarch work, Private cniorpriso on ito
oido, through tho offorts of the Kenye Scod Commany and tha inotitutiong
dlotributing fortilizor and secd made *ho fmputs roadily availoablo, Tlo
extonsloi sorvice conolstently demonstratod the smportunco of the hybrid
acod and improved cubural mracticos, Finally, the £zct that thoro vap a
roady markot for tho product added to the famwr's willingnoso to take

tho rick of grouing it.

THCLACSITIED
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III

Tho Rolo of USAID

UsSe Tnfliionco has shown up in thia dovolopriont in many wayge %ho U.Oe
offored Konya U.S. scicntlobo In rogoarch, soils and oblior activitiog,
ag early as 1955. In 1962 USAID cont inportant loadors to thio U.S.A.
{or obgsorvotion toura on how crops wero prowm in tho U.S., narkotod, and
how U.5. oducational ingtitutions worked,vith spcciai empliacia on tho
oxtonaion gorvico. Vo werc thon able, at tho roquoat of tho CoK, to
bring a tean of extension apocinlinta to Konya to work uith tho local
people on tho devolopmont of an oxtonolon activity in tho ldnistry of

This oxtension team slouly built tho foundations of an cxtonaion servica
through which the vital rosult deumonoirations could bo planncd and PTO=
notod,uithout this backpround it would not huvo boen pogaiblo for tiv
fiold corvico to fill the gap and otirmlato tiie omall provora in tha uso
oi Inprovod goods. Thia gamo extonpion aorvica dovelopod tho lomo
Econonics and /4-X activiticn which have incrosoed to wvory largo 1ropoT=-
tiona and aro continuing to Lo a factor in inproving apriciltural o=
duction, not only in corn, but 1n othor cormoditios as woll.

AID thon supnlied roscarch gciontdnts in colla fortilizors and npronony.

A corn ponoticist under tho ALL/USDA projoct wao cuppliod in July 1964 to
vork uith tho gciontiolc of Kitnlo Rogoarch Station. This clogo aosociation
with tho Konyan regoarch staff hags boon a most important activity in tho
dovolomment of tho more recont high~yiolding hybrido. Tho U.S. influonco
haa conolatontly followed the 1ina of nssisting tho fanyan countorparts in
soolng the advantagos and doveloping now vaya and novor prooguring thom into
an activity,

B. Conital Inmitn

USAID's contributicn for geceds, fortilizor and gonoral supplios to tho
hybrdd soed corn program has boon rolabively ingignificant, insofar aa
direct contribution has beon concormad. AID'e principal capital inmut

haa beon through its asoiotanco in building up tho inotitutions uhich

have aidaed in the adoption of the hybrid cced variotics and tho movemont

of tho African farmor into tho cash oconony. AID hag suppliod approximatoly
$135,000 in miscollancous cupplios, oquipcont and asaiotanco to tho Kitalo
Rocoarch Station for tho worls of tho ono sciontiot that wo have had
otatlonod thora during tho yoars 1964 to 1969,

t
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During tho 1966 songon it was dotornined that Kenya nocdod more

apaco for its corn crop and tho U.5. {lastion ayrocd with tho COK that
thav use 425,000 dollars of tho PL 4C0, Titls IV funda for tho building
. of Lo~y cyprugs bings. Thooo aro partially wndorground atorages
horfiotically coalad, holdinz 1,500 tonc oagh. At tho prosont time
there aro only two of thooo bins in uge as tho govornnont hag boon
procecoding vory olovly in tho building of thom and in thoir oporution,

Ce C n g

Tho tochnical rgslatanco vhich AID haa pivon to Konya sinoco tlo first
technician arrivod on August 1, 1957, hac baon of ouch a maturo in its
influcnco on tho adoption of tho hybrid sood cora variotioa that it is
difficult to ovaluato. Tho influonco on tho rcgoarch institution of
Konya vas vory pronouncod Ly tho arrival of tho Land Clasaification
sclontiot in Fobruary 1958, tho 20il choniot in Lups 1957 and this
boimg:(z‘ollomd by a ooil physicist and a soil mincralogist fron 1961
to 19C0,

Tho ncthodolory and organization of roacarch that wag offootod by thoge
scicntisto during tho poriods thoy woye in Konya had a waat inpact on
tho oxtent to which tho roocarch erganization wns dovolopod and spread
to difforont ccological zonoa of tho country,

In 1962 AID gupplic? a tochnical toan of extonsion advisors, compricod
of a ponoral oxtonsionlot, a corxmnicotions visual aids specialist, an
an oxtennion training aspoclalist, a rural youth cnocialiat and a hooo
ocononiot, This tcan of spoeialista holrod dovelop a £icld gorvico
togothor wilh a fiold training orpanization for oxtonsion in Konyae
It vag through thoir tradning offorts that the African oxtonsion
~organization lofMad hovw to pabl on succoasful rosult deoongirations.
This pavod tho way for tho 5,000 deponstrations put on in differont
parto of tho country &n inproved corn varictios and culiural practicoa,

AID ngofotod tho GOK in tho dovolopment and Luildin~ of fourtoen diffe
cront faroor training centors througchout the amricultural arcas of the
country, -Thogo training contors bocano focal points for training, not
only of oxtcnolon officors, but tho more progrosaiva subaoistont farmors
in nov mothoda of agriculturo and tho importance of improvod ooodae

Tho rural youth advisor mado oxcollont progroas in dovoloping a fam
youth progren knoum a0 4=K and atarted tho firat club in April 1963,
Thoso clubo grou rapidly and in two years timo thoro worc ovor 300.

Tho young non and wonon in thoso cluba goon loarnod tho importanco of
propor cultural practicos and inproved corn sood sa that thoir activity
vas a notivatin:; factor in gotting many of tho old subpistont farcors to
clingo and grov tlio nov hybridae 7Tho 4-K activity 1a otill croving
with pore than 3,600 cluba in tbﬁ country. today,
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AID supplicd fechnical ansiotanco to tho Cooperativo nmovoront in tio
years 1963~60 during which tino a foundation waa laid for organization
of district unions and for Lottor conirol of tho cooorativos noniog,
Thio allowed 2o 498 z00ll nertoting coonoratives to handlo cortoin
aurleultural inpuls at the coall cormunity lovel. Tho llordic Group
vho cane in vith a very extensivo progran to esslat tho cooperativo
noveriont by supplying £ifty opocialicto haa continucd the dovolomont
that vag started by U.5. tochniciana,

Ve Quorall Bifectiz namg and Leanona

Tha gueccoss attoained in the rapid adoption of hybrid goad co.n in lonya
has been larpoly duo to tho sico~-inputa that AID haa nado into tlio ovor
all agricultural dovelopuont of Kenya. I bollove AID'g roic in cxtone
slon dovelopzent and carly rcoocareh activitios tag noro innortant in
tho final adoption of lLybrid corn by the mmall producera than tho Pro«w
coas of breoding the inproved variobies. Ono without tho othor would
not have been 3 sucecossful. AID'g influonco through oonding African
participantu o the Statos to viou U.S. arriculturo and in attending
our univorsitios was no oo1i foclor in tho evorall accoptance and
suppert tiat this progran rocoived fron govornniont, perogonnecl,

Bvory country i difforont in the stato in vhich. $t3 farmors aro uoving
or aro boing motivated. Thore rmost bo some motivation on tho part of
the producer togsihior uith a vill to rovo ¢nd do gomothing bofora proe
¢roas can bo made. Tho fact that Lylrid sood corn was partly known
and dovelop d befeorn inlepondence of tho coundry uas an inportant
factor, During tho yoara 1060 to 1963 the African farmor started to
aualion to his role as a menber of tho comrmnity. Aa Prosidont

Aonyatta toolk ofTico and ascunod tho reins of the govornmont of tho
country in Decouibor 1903, ono of his first dircctives to Lis pooplo
vag Lo incroace tho production and work the land, Fran our oxnor-
lonco in Kenya wo rinld cortain baoic stagoa that peoplo po through
ulich agsist in gotting thon to adopt improved cultural mothods and
uge hybrid sced, Thoy arsc briofly os follouss

1. The first is croating a dosire on tho part of the producors
to ralso moro produce and to improva thedr livelihcod,

2, Thoro must Lo cufficicnt rogcarch to dotormino tho
inproved seeds end cultural practicos that should bo
usod in the dirforont ecological zonos to obtain
dncroacod roturns.

UIICLASSIFIED
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Je Thora must Lo a oufficiontly woll organized typo of fiold sorvice
to roach into the mall corrmnitios and to ghou Lo procucors through
rosult domonstrutions tho advantages of thogo inprovod coodas and
culiural practicog.

4e Thore ncoda to bo a roady market for tho crop ao it i1s harvostod and
oono agsurance of a roaconable prico, Tho faim.r st bo ablo to
goo whorce ho can dimodiatoly turn hia crop into moncy.

! 5« To continuo in dovoloping, thoro iz tho ncod for tho roady cvalle
abllity of tho roquirsd inputs into tha production, Tho ijoved
gooda, fortiliszors, hand cquipnent ote., muat bo cloao to tiw
farng and availablo at an ocononie prico.

6. Ao tho farmor ghous oigna of incroasing his output thoro moodo
to bo available a source of crodit to hin at 0 roagonably rate
vith ropoymont schedulod to tho timo ho ean oxpect to poll hio
CIrop.

Ee n nnl | Y1 O

UGAID'o rolo in tho irplomontation.of tho lybrid oecod corn progran
cannot bo conoidored as a dircet ono. Va furnishod a corn gonoticist
Who campin after tho hybrid good progran was gtartod and assiotod tho
Konya povermoent 4in inproving its corn broeding nothodo, This aosige
tanco haa rogulted 4in tho obtaining of highor ylolding hybrido noro
rapidly than could havo boen anticipatod boforo uith tho mothods that
woro proviously boing used, Tho indiroct rolo that AID haa played in
tho building of ingtitutions is of far groater inportanca th tho ovore
all offeetivonoas and progross of the progran than that of .:tho brooding
activity. llouaver, tho corn gonoticist did assist a groat doal in
building up tho adaptation trials 4n the difforont ocological aroas

co that tho oxtension sorvico had a woll-foundad, proven rogoarch
recamendatlon back of thon uhon noving into the rosult deconstrationg
with tho farmera, IHio activitios with the Ronya Sced Cempany 4n '
advising and encouraging then vag anothoer major factor in tho wille
ingnoss of thnt company to play ito imporitant part, ‘

Tho guccoss of the progranm from an oporational standpoint wno contrie
butod to by the o:collont cooporation fron the cooperating country in
addition to tlo cooporatin: agoency in Bagd Africa, tho Eagt African
dgriculture and Foreatry Resocarch Organization, vhore funding and
oporational supyport uas arranpged, Tho Misaion's clooo connoction
vith tho projeet to maintain adnin: Jtrativo support and iron out
a:all problong that aroco from timo to timo vag a valuablo contribue
tion to tLo ovorall coordination vith tho govornmont aronciog,

UNCLASSIFIED
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] , 291413091 D) C roti

A. DiCforontinl Adontion of lay Tochnolore

Tho lorgoe-scalo Cartiors toolt to tho high yiolding hybrida drmodiatoly
ag thoy thensolves wore part of tho notivating; forco uhich eausod tho
dovolopmont of the improved sood, Thoy had continuod closo contact with
tho regoarch otation and 4ho porformance of tho hybrids, Thoy aloo
adoptod the cultural practicos which Yoro go quiclldy shoun ag boing
inportant factors in gotilng the doaired inproved yioldag, Thoy vore
growers of largo acrcagos and any inprovamont in Jld nado a congide
orablo impact on thoir incarmo,

Tho aonall-ocalo farviors havo talien to tho uoo of hybrid oosad corn duo
principally to a nunbor of factoro, namolys -

(1) oxtonalon demonatrations showing incrcasod yicldas.

(2) a Guarantced prics for tho comn

(3) A roady markot for tho crop.
Tho availability of tho hybrid sood and fortilizor clooa to tho farmg
wvag a nore important Lactor in tho incronsod mmbor of onmall farmora
chooaing tho hybrdd sood. Groator usco can bo oxpoctod algo bocaugo
of iho govornmont's now policy that tho Guarantood lidninun Roturn for

cora can only be glvon on a hybrid crop. iono oftho faroora will bo
ablo to got this GIR for tho common good corn.

B. DiCforential) Availability of Inmita

Tho firgt adoption of tho hybrid oood by tho omall farmors took placo
~arounl tho rogoarch station and closo to tho large famming arca. Thig
proxinity of information in addition to tho fact that tho improved good
vag availublo at those points waa n big factor in oarly adoption by tho
gubolstont farmerag,

Ce Inplovmont, Rffoatn

Tho hybrid corn progria hao not causod any groat incroaco in cmploymont,
Tho womon of the fandlics havo historically boon tho onag to plant and
talo care of tho crop. The mon havo helpod tho womon in tho initial
poricd of turning the land from tle sod, oo that the land could bo plaontod,
Ag the anall formor ctartod to raige an acditional acroapo, it moant that
tho garo Lanily labor was used but workod a 1ittlo longor. On soma of tho
niddlo=gizo farns that luve ovolved we aro nov findins ulore tho ownor ig
hirin; gomo local labor for wooding and cultivating of tho crop in order
to mintain the cultural practicoc at a hizh lovol,

UNCLASSIFIED
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Tho roquiromont for carly planting has alco olisun on indraaso in the
nunber of niddlo-sizo {armora who ara nou 1240 tractoro to plough

tho lande Tho povurament has a moehanization progran in a fou ropiono
and thero g a doeldod incroaco on tho part of tlio formor mall faruora
to hira a part of thoir land ploughod. |l avo £inding whoro tho funily
10 otill turning ovor an acro of land and pogsoiblo hirin: anothor 1. to
2 acros ploughod by tho governmont or a local formor,

D.. Incomo Niffoctn

One of tho motivating factors that causod tho increaso in tho utildization
of lybrid corn accd vag for tho farmor to obtain onoush funds o nond his
childroen to school. This io otill vory dominant. Doyond thig lavol ’
thora are progrossivo farmors shouing up who aro using thoir nonoy in
difforont ways. Onc proup ia oooing that tho vifo and tho ron of tho
fanily aro gotting somouhat bottor clothing, thon thero 1o a cortain
porcentago of tho fanilios that aro saving thoir nonoy and atarting mall
ctorog in tho loolatod communitics, Lhere i a decidod chango in tho conll
corzmunity contor uiilch formorly had one or tus Asion doalors criong a total
of olx gtoroa. WMo nou find that thoro aro 10-12 storen being oporatod by
Africans. Usually ono of tho Asiano hag left and tho othor ia oing to
loavo in a ghort timo, :

It ougt bo montionod that a cortain group of tho farmors who have been
cuccogoful aro gpending thoir additional incomo on drinl and for novirg
about tho country, This, howovor, i3 a rolativoly omall percontage of
tho total.

LEe. Social Ef{o

Sinco tho man hag historically bLoon tho prineipal pergon holding tho monoy
in tho fonily, wo find thia contInuing a ad thoro is gome tendoney touards
tho nan %aking a oocond wifo co that ho can incroago tho londo that oro
being worked and raiso more corn. It ig aloo found that the arca of voclal
contact is boing oxtendod and moro pooplo are vioiting tho larpor contors
of pomulation ag a rosuld of thoir having riore capital. Just how much of
thds can bo attributod to tlio inercasod incomo from hybrid corn ig Aiffi~-
cult to oay, but thorc is no doubt it ic a contributing factor. A vory
rapid afrleanization of cnall Lusincos io toking place, Tho cuall farmar
i3 anxious to obtain information to move ahoad and inprovo hingelf md °
hig fanily, This attitude of progross io permoating tho ontiro ooeial
otructurc of tho country. It socms moro pronouncad in aroas vhoro thore
1o noro incomo, but it io now difficult to find nany locations 4n tho
cropping aroa of tho country whoro thio spirit 4o not oxistant.

UNCLAUSIFIED
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Fo Political Niloctq

Tho largo farn operators havo gonorally loat political influonco during
tho paot coven yoar poriod, Thio has not beon duo to tho hybrid cood
corn progran that thoy ecarricd, but rmoro in tho ovurall political
agpirations of tho nutive farmers and tho rulers of tho country. Tho
mall growera aro nore 4n tho limo 1ight and politicians ara trying

to do morc for then., It 4o nodicod that ag tha guall pgrowors, such
ag\thoso who raiso incronsed acroapoo of improvod corn, havo moro nonoy
and mova about in o vider gpkoro of corrunication with thoir noiphbours,
thoro gecoma to bo a strengthoning of political otability in tho aroa.
Wbon a farmor roalizos uliat dprovonont ho can malm on his form vith
1ittlo changos ho boconog part of a broador community and is intore
0stod nmoro in tha affairs of tho country, llo 10 not ag oanily ovayod
by demigoda, :

Ge ]_-:.9911213 q CQQ?};}
1. Subatitniion ifloeka

Thoro 1o no roal pubptitudion for corn on tho pubslstont farmora' landg,
vhoat car Lo groum on largor farms ag'a oubatituto for corn. llowovor,

if ono would turn to fablo lio. 1, tho relationalip of tho acrco of uhoat
and acroa of cora prowm on tho Jarge farns sinco 1958 4g apparont. Thoxo
haa actually beon very 1itilo difforcnco, Cortain gefontists and '
staticticiang have pointed out that Konya could look foruard to tho

tino vhon it would jroduco all of tho corn roquired {or intcrnal
consurption on half tha precont acreapo, This tino 48 a long way

in tho futuro, as oo rmch of 4lio corn ig grown in mmall plota and

thooo aall farmers will nocogoarily continuo to raiso corn on thogo
plots for thoir oim consunpbion and depend on gono aur:lua for thoir
caoh ncodn, liany ol thoso farmors now raigo a onall ariount of coffoo,
tea, paasion fruit, or bincapple on thoir farng, doponding on tho aroa
of tho country, howover, thoy aro gtill contdnuing to raise tho gamo
anount of corn, or alightly noro, with tho improved soodg.

2, Forolm Bvehansa Canto

Tho foroigm oxchango coat in tho dovolojriont of tho hybrid ocod corn
progran hag boen vory minor 4n rolation %o tha total, Corn hag boon
a foroirn oxchango oartior for fonya periodically ovor tho past £iftcon
yearg. Thioc doas not moan that tho govornmont, has not loot nmonoy on
tho oxport of corn, but it has carnod nony thoucands of Konya £8 4n
hard currcncy. Tho follouing Tablo givoo a roport proparod by tho
Hiniotry of lLcononic Planning on logs through oxport of corn by tho
Maizo and Produco Dourd,

UNCLASSIFIED
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1966 crop

30 E::portﬂ
1957 crop

4« Cthor Board

Loascao

*Al1l of the ounort surplus may not
showmn nay now all have beea debited to loss nccount.

0.1

181

gollccted Apz,
1,67 1o July §
Jocg
(Sen)

1.6t ';.3333 X
9.00 = 1444,

1.0 baéa X
0.5 = 0,8

2.4

havo bocn £old by Juno

Zopgeg Inored

(%em)

1.1 bags x 15/50
= 17.1

0.9 bagas x 17/50
= 1507

2.2n%ags x 15/50
= 29,7

0.2n bags x 11/00
= 2,2

647

17.5

40,7

60,4

R

1968 and tho contingent locs
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Invostipations aro nov proccodin; to dotormino hov the carlizotineg costa of
corn can bo raduced. fonya farmors can produce corn in connotition with

- wordd producera at £23/- por bag. Tho prico for the 1969 crop 10 025/

agourcde Prolinminary ostlszabions arc that tho warkoting cocts con bo
roduced go that cora can bo sold Ly Konya on tho vorld markot and cloar
all coota vith a producer prico of approximatoly ©24/= por bag.

Erolactiong

Ae Solfemil nnet

Konya farmorsinvo alroady roachod 4ho atare uhere thoy arc producing
guiflciont corn for tho intornel demands of tho country. ionya till
bo an increasinsly larger cxorter of corn ovor ¢ho noxt docado, |TO=
vided tho dynanic actisn tha is nou talilng placo in tho country cone
tinuog unabated. Tho gpoed with wideh Lho covernnont colvos tho
hardling cost of corn froa pointa of praduction to ghipsido ab Mombaca
will groatly affcct the volumo of theao oxporise

The governmont of fenya hag eatablishdd the policy that farmers ruat bo
prepared to oot the price of vorld caspetillon in crops that are
oxportods Thoy scca to o o;:roaching tho problon reallatically fron
both tho anglo of inmub costa and eosis of handling to cxport. Tha
Trond that has slarted can casily recult in ienya hoving an avorapo of
ovor £ivo nillion ba;s of corn por year for omwrt over tho noxt Jdocado,

Thore is o fareroachin;: transition talkdng placo in the grnllegealo
farning arcas of this country, Thore is a vitality for chango anong
tho procducers that 1a rocultine in tho production of moro food and
£ibor than any of tle aarlicr astinates concoived ofe Thogo fivo and
a half shord yoars of indopondonce have producod an auvakoning among the
cnall Konya a ricultural producors that will, 4n tho noxt fou yoara,
uproot nany w’ tho old pricinr and narkoting proceduros.

Be Anglotance to Tivheld Corn Prorra—

Since Konya io unidoubtedly celf-sufTiciond in tho production of corn
one ray aghk uly wo continuo our nsolstanco, Tho aosintanco thad vo
are givin: horo io for Lo Lenofit of East Africa. Wo nood to contimo
our corn gonoticict for a poriod of at loasgt two nore yoars in order to
asoure that thero ave Lraliod Afvicana ubo can talo up thogo positions
and carry on a progran of imroved sood devolopriont, for tho futurc,
The dovolopment of hybrid corn socd at fitalo, Xonya, 13 having a far
roaching dovoloricnt offuet in lalawd, Conso, Zandbia, Seaalla, Tanzands,
Uranda and Ethiopin. Improved soods aro boing cont to thooo countriog
for trials and adaptilon,

UNCLASSIFIED
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This otation 13 collceting important porn plao {rom nmany parts of tho
vorld and using it in brooding nou hybrids that aro adaptod to tho
difforont rogions in Fagtorn Africa. African sciontists chould,

and aro boing trainod, who will toko this progran and carry it on

in producing nov gsacds that vill bo superdor to any now boing grown.

Another Inportant raason for the prosoaco of a-cora gonoticiot horo

i3 tho broeding vork necessary for tlic incorporation of the hirh
lycine ponos Opaque 2 and Flory 2 into all of tho lyybrid verictica.
Laciz of protoin io onc of tho biggost doficicncics in tho dict of tho
East African pooplo and it hag been found that tho incorporation of
tho hich lysino ponos will incrcase tho protein contont of corn for
hurman conounption by 20=40 pureont, This progran has olready startod
and 4”13 anticipatod tlat tho first ponoral digtribution of tho hdgh
protein Lybrido will bo availablo in tho Cantral and Eastorn Provincos
of Konya for tho 1970 erop. It uwill bo yoar to two yoars lator bofore
thoy aro availablo for tho hirhor altitudo » lonpor-grouing sonoon
hyLrids, -.Fhio dovolojmont will bo of guch onortious bonofit to human
muirition that no oo can truly ostimate its valuo.



RESEARCH

S.A. Lberhart
Research Geneticist, Crop Kesearch Division, AUS, USDA
and
Associate Professor, Iowa State University, Ames,; Iowa

(The following section On corn research in Kenya is creerpta:;
from the Global Crop Paper - Corn, another paper prepared for thre
Spring Review of the New Cereal Varieties. Dr. Eberhart was form-
erly stationed at the National Airicultural jesearch Station at,
Kitale, Kenya, as a menber of an A.I.D, research team, )

29. A more useful breakdown from a rescarch Worker's point of view weul
be Plant Breeding Hesearch and Agronomic Hesearch. A sound research
program includes both basic and adaptive projects. Butf the research
itself falls into the category of breeding or agronemic practices, eacn

of which requires a different, staff and project orientation,

BREEDING RESEARCH

30. Breeding research is the foundation of corn improvement, Althouyh
agronomic practices will usually give greater increases, it is usually
not possible to et the small-scale farmer to change his asronomic
practices unless you have some sort of lever., An effactive extension
program properly oriented can convince him that, like a new crop, this

new variety can not be handled in the traditional fashion,



31. Synthetic varieties and varicty crosses produced from very divergent source
materials have a wide range of adaptation and can often be used over wide arcas
within similar ecological zones. The factors that seem to determine adaptation
in corn are altitude, length of rainfell season, daylength, and diseases ana
pests. Corn breeding centers should be operating :n each of the main ecologlcal
zones In Africe, Asla, and South America. Formerly the Rockefeller Foundation
end now CIMMYT has a major International Program of Maize Improvement centered

in Mexico City with edditional programs in Colombie, Thailend, Nigeria, and Kenya.
Any expension in maize breeding should be in close cooperaticn with CIMMYT util-

izing thelr experience and resources.

32. The AID-ARS major Cercals in Africa Project 1s an exemple where 1t has been
necessary 1o supplement CIMMYT's activities. Although improved varieties and
hybrids had been developed in Kenya prior to the initiation of this project, the
AID-ARS research has increased the efficiency of the previous program and ex-

tended the results throughout Bastern Africa.

33. The traditional inbreeding and hybridization method of corn improvement in
the U.5. made large Initial gains, but has made very little progress in more
recent years. YBasic quantitative genetie studies in the U.S. have shown that

the development of corn populations (Varicties) and population improvement
through recurrent sclection must be the basis of modern breeding programs. The
project in Kenya has been most useful in obtaining information on how to increase
the efficiency of recurrent selections and which methods are most effective under
¢ifferent conditions. This information has been. disseminated throughout FRastern
Africa and to Nigeria; and the breeders working in the national programg arc
malcing use of this information with a great incrcase in the effectiveness of their
breeding programs. Since corn 1s a major food crop in East Africa, most of the
countries have netional breeding programs with varying levels of experience and
size of projects. Kenya was chosen as the location of the AID-ARS research act-
ivities because of the strong meize breeding program of the Kenya government
assisted by the Rockefeller Foundation and the British Ministry of Overseas Dev-
elopment. The contribution by AID has not only strengthened Kenya's progran; tut
as mentioned above, has had a big influence on the programs of surrounding coun-

trics. As Kenya has been able to provide her own maize breeders, the former Kenya
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maize breeder, Mr, Harrison, has now been employed by CIMMYT as the Regional
Maize Coordinator. The success of the regional prdgram has been due to the
close cooperation of the AID-ARS and CIMMYT personnel.

3k. A few of the results from the Kenya end Mexican breeding programs will
11lustrate that large improvement can be made In corn varieties. In most dev-
eloping countries the improvement has been even greater than in Kenya where the
large scale Europcan farmers had don2 considerable variety improvement on their
own farms by mass selection prior to the initiation of the breeding program by
the Kenya government in 1955. The results of the yields from the national maize
variety trials in )66 and 1967 are shown in Table 5. Kitale II was the first
synthetic variety developed and in previous trials has proved to be 7 to &) super-
ior to the best farmers strains in use in Buropeuan farming aress. H622 and HG32
are a double cross and a three-vay cross hybrid developed by the traditional in-
breeding and hybridization method and they show the usual 25.30% superiority
over the parental varieties. The variety cross hybrids H611B end H613B show
similar or even greater superiority. As evidenced from the experience In the
U.S5. and Rhodesia, it would be very difficult by traditional breeding methods

to produce further improvement over HS22 and H532 by selecting new double crosscs
or threc-vay crosses from the same breeding material. Hovever, a varicty-cross
hybrid can be used to make available to the farmers the improvement in the pir-
ental varieties obtained by recurrent selection. The Tirst variety-cross hybrid,
H611, is the cross of Kitale IT and Eec. 573. Ec. 573 is a race collection from
Ecuador from the race Montano. Ec. 573 was improved by 1 cycle of selection in
the AID-ARS breeding method evaluation program to produce Ec. 573 (El) Cl end
Kitoele I1Twas the next cycle of selection by Mr. Harrison. Kitale I1T x Fe. 573
(E1) C1 (H11B) shovs a 10% superiority over the original 611. Figure 1 illus-
trates the improvement that was made in the AID-ARS reciproeal recurrent sel-
ection program. Since EFec. 573 was an unadapted variety, very great improvement
was made in the first cycle of selection, but less improvement 1s expected in
subsequent cycles. However, quantitative genetic theory iliodicates that similar
improvement can be made for a rather large number of cycles. Hence, an effective
breeding rogram will produce even greater genetic superiority of synthetics and

hybrids over the uninproved varlctics previously available to the local Tarmers.



Table 5. Yields of fhe National Maize
| Variety Trials in Kenya (qg/ha)

Variety 1966 1967 Mean % of

(27) 22) (49) Kit.
Kitale TL 46.2 53.0 49.6 100
H622 58. 1 68.9 63.5 128
H632 61.2 68.4 64 .8 131
H6 1 1B 61.9 69.7 65.8 133
H6 | 3B 67.0 71.1 69.0 139
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Figure 1. Improvement in Kitaele II, Ec. 573 and H611 by 1 cycle of
recurrent selection under average conditions at 6100 feet.
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Similer progress has been made in V520C (Tuxpeno) in Mexico by mass selection

as shown 1n Figure 2. But this Improved variety has not been utilized in var-
lety cross hybrids as yet. Thailand introduced an improved variety, Tiquisale
Golden Flint, developed at the Tropical Research Center in Antigua, Guatemala
from a variety cross--Cuban Yellow Flint x Guetemalan Dent. Further improvement
in yleld and percentage flint kernels are being achieved by recurrent selection
in the Thailand Research Program. The possible use of this material and other
material in variety-cross hybrids is also being investigsted.

35. Figures 3 and U4 illustrate the value of the basic investigations by the
AID-ARS program. Under conditlons that exist at Kitale in which 3 seasons can
be obtained in 2 years with dry sceson irrigation, Sl testing is considerably
more effective than full-sib testing. However, in conditions that exist at
Mwanza, Tanzania, where they can get 2 seasons each year with irrigation, full-

s1b selection becomes much more effective than Sl testing.

36. The Comprehensive Breeding System proposed by Eberhart, Harrison, and Ogada
(Der Zuchter 37: 169-1Th. 1967) gives flexibility in that both improved synthetic
varieties and hybrids can be produced from the same breeding program. There is
cunsidcrable debate whether or not improved synthetic varieties or hybrid var-
ieties should be used in corn improvement programs. “In Kenya end in most countries
where meize has been the traditional food crop, very little improvement has been
obtained in corn production until the hybrids have been brought 1In as & lever to
stimnlete improvement. In contrast to this Thailand is now getting very good
averape yields from the intrcduced Guatemalan Flint varieties. But corn was not
& basic food crop in Thailand, and, consequently, there was not the problem of
changing the traditional methods of production. Hence, as acreage of Guatemnlan
Flint varieties was expanded to meet the new markelt for livestock feed in Japan,
the farmers could be encouraged to use improved cultursl practices in new arcas,
But there is now a major breeding program in Thailand under the direction of Dr.
Ernest S,riuge of CYMMIT and staff of several local Thailsnd research workers.
The development of hybrids with a greater response to improved cultural practices
can result in even greater increases iu aversge production, if these are used

as a lever to stimulate the further use of fertilizer and higher plant populations.'

37. When the seed is efficiently produced by a private company, the additional
cost per acre of hybrid sced over unimproved or improved seed from a neighboring

fornm is very small compared to the total cost of production with fertilizers.
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Figure 2 . Improvement of V520C through 7 cycles of mass selection
from evaluations with 20 replications in 1965, 1966, snd 1967.

Extracted from the 1967-68 cnMyT Report
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If the farmer has to spend money for seed, he feels that this is a valuable crop
which requires considerable atteﬁtion: i.e., the hybrid must €0 on his best land
and have fertilizer, 1t must be early planted with the proper plant populations,
clean weeded, etc. On the other hari, if he gets his seed from his own field or
from his neighbors (even though it is an synthetic variety with considerable pot-
ential when grown under the same agronomic conditions) there is nothing special
gbout it because 1t costs little or nothing extra and he soon reverts to the tred-
itional methods of production. "This tendency to revert to the traditional meth-
ods can be overcome to s certain extent if the improved synthetie variety has
distinctive morphologicel characters such as dwarfness of the wheat and rice var-
leties or as the Katamani corn synthetics in Kenya. These Katamani synthetics
were much shorter and earlier and vere very distinctive from the previously

grown local varieties. Hence, the extension service vac able to establish this

8s a "new crop" that required different sgroncmic practices than the old varietieg

even though seed was saved from the previous crop.

38. Once hybrids have been introduced and they are being utilized, it is very
simple to get new improvements in the hybrids to the people. When there is an
effective breeding program producing genetlcally superior variety-cross hybrids
every one or two years this aspect becomes very important. Also hybrids make

it very much easier to produce materials with improved nutritive value such as
high lysine corn which will be available with the Opaque-2 and floury-2 hybrids.
This is also true with the disease resistant varietics which are developed *“n

combat the spread of nevy diseases.

39. The development and introduction of high lysine corn varideties is an extrenely
important program for Africa and South America where corn is the basic fooad crop.
As soon as these new hybrids have been developed they can be used as the lever 1o
get the improved cultural practices adopted. Thesge varieties will provide good
promotional materisl for launching & corn improvement campalgn. Care must be cy.
ercised, however, to make sure that the taste and texture are acceptable and that

these new varieties are truly adapted,

4L0. As part of the regional maize corn improvement program, the CYMMIT regional
coordinator and the AID-ARS maize geneticist obtained the cooperation of all corn
research workers and established the Eastern African variety trials 1in 1956. It
has been expsnded even further in 1967, 1958, and 1969. The results from the

22.
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1967 trial ere shown in Tsble 6. Below 6,000 feet, the Kenyan hybrid H632 and

the Zambian entry SR52 (& single- cross developed by Rhodesis) have given uniformly
superior performance and have greatly out yielded all local farmer's varieties.
SR52 1s sold only in Rhodesia and Zambia, but the Kenya Secd Company hes been
expending their sales effort greatly and have becn selling H632 in Ethopia, Tan-
zania, Ugands and even more recently have investigated the possibility of selling
seed in the Eastern Congo. Above 6,000 feet the Kenya variety cross hybrid 613B
will give the best ylelds and 1s recommended wherever the rainfall season is long
enough. H51l1 was developed by the AID-ARS maize geneticist at Kitale for ereas
having a shorter growing season than the H632 or H613B require. This medium-
maturity variety cross hybrid was released in Central Kenya only 3 years after
initiation of the project. Yields in the East African variety trial were very good
for the most parc, indicating that other factors such as late planting, low plant
populations and levels of fertility were not limiting the expression of the pot-
entinl of the improved variety. The one exception to this 1is perhaps Uganda

where additional agronomic research and more carcful attention to the yield trials

is required to pget the maximum potential from the improved varieties.

41. A similer regional trial has been established in VWest Africa by Dr. J.

Cruip ot Ibadan with the AID-ARS Major Cereals in Africa project. Results from
 Jocations in 1967 are given in Table 7. No hybrids are currcntly aveilable in
Western Africa end the yield levels at all locations are extremely poor indicating
that other agronomic practices are also limiting yields. Considerable agronomic
research is required to identify these limiting factors and to find economic meth-
ods of removing these limitations. The AID-ARS team at Samaru, Nigeria is making

considerable progiess in this area.

h2. Similar trisls are being conducted in Ceatral America under CIMMYT coordin-
ation. Results from 15 locations in 6 countries in 1965-66 are given in Table
8. Yield levels are moderately high with considerable superiority over the local

uninproved variety for all maturity groups.

Agronomic Research

3. Most administrative and research personnel without experience in developing
countries assume that the only requirements for increased corn production are an
improved variety and fertillzer. The error in this assumption has been demonstrated

by the investigations conducted by Mr. A. Y. Allan on several farms necor Kitale,



Table 6.

*
Yields (q/ha) from the Eastern African Variety Trial in 1967,

o . Gentrel Western Western o
Ethiopiz (3) Uganda (8) , Kenya (3) Kenya (3) Kenya (4) Weighted
B — {1200-1500m)  1800-2100m Lverage
. & » mean % of mean % of mean  § of mean % of
Variety Locz1 Iocal Iocal Local Tocal
H 632 79.1 167 bhel 152 68.4 150 8.8 138 52.3 127 57.7
SR 52 73.2 154 46,8 161 69.1 152 72.2 144 40, o7 5640
7 6138 69.2 146 35.2 121 55.6 144 6745 135 51,2 150 54,0
H 511 52,3 110 35.2 121 2.3 139 46,3 93 43,1 105 bhie8
I¥ 11 37.9 80 40,0 134 51.5 113 44,0 88 19,1 46 37.9 ~N
SV 28 37.7 79 37.5 129 7.6 105 40,2 80 2.4 57 36.7 =
Loca1 syn, 505 106 33.1 11 49.9 110 50,0 100 AR 100 41,9
Local 47,5 100 29,1 100 45.5 100 a - - - -
Xatunmani T 422 89 31,0 107 38. 85 38,2 76 25.1 85 33.6
LOSCD. 005 1408 -~ 4.5 - 12.0 b 20.8 had 1402 hand -
*Recom:ended hybrids are underlined, SR 52 ig not available in Eagt Africs
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Teble 7. Yields (lbs/acre) of 1967 West Africen uniform maize trisl entries et

‘ 4 locations. :
Upper

Entry Origin Senegel Dshomey Volte Nigeria Mean*

Composite

Jaune D'Ina Dahomey 2536 2715 2300 3448 2750 &

Massayomba Upper Volta 2341 2800 2320 3250 2678 adb

Aldiobla

Mais Blanc Upper Volta 2581 2460 2360 2681 2520 sb

NS 5 Nigeria 2492 2310 1800 3127 2432 ab

NS L Nigeria 3097 1850 1540 3003 2372 sebe

Ns 1 Nigeria 2127 2260 1k9s 3052 2233 abe

Darsalam Upper Volta 231L 2100 2040 2442 2224 be

2M 10 Senegal 2848 1810 M\ 1lo 160 1890 cd

Jaune Flint

De Saria Upper Volta 2358 1550 1520 1039 1617 d

Mcan 2522 2206 1868 2611 2302

*ecans that do not have an alphabetical letter in common are significantly

different at the 5% levcl.
are not significantly different at the 5% level.

Means that have an alphsbetical letter in common



Teble 8 . Results of regional trisls grown et 15 locations in 6 Central.
American countries.

Yield Days 10 % of

Variety Origin Tons/he flowerl tester?
Late
Hibrido semi-cristalino Mexico h.17 59 103
H-507 (Check) Mexico L.ok 61 100
H-1 Experimental Venezuela 3.96 57 98
Tuxgeno Synthetic Honduras-Mex. 3.52 60 87
Diacol 15k Colombia 3.52 58 83
Poey T-66 (yellow) Poey Seed Co. 3.62 59 87
Intermediate
Composite E.S.1 El Selvador 3.30 56 96
H-5 El Salvador L.60 55 134
H-4 (Check) El Salveador 3.44 56 100
Yellow Composite El Salvador 3.52 55 102
H-3 Experimental Honduras 4.08 56 119
Nicarillo (yellow) Nicaragua 3.62 56 105
Composite E.S.2 El Selvador 3.33 5l 97
Early
H-3 El Salvador 3.40 53 107
H-1 (Check) Nicaragua 3.19 50 100
Early Composite Honduras 2.98 52 9k
Synthetic 2 Nicaragua 2.1 k9 T6
Local Variety each country 2.28 - 73

1 Averages for first plenting cycle (spring) for 1965-1966.
2 Averages within the three groups of variéties--late, Intermediate ond eurly.
Extracted from the 1966-67 CIMMYT report.
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Kenya. This was a 26 factorial trial involving: (1) hybrid variety versus local variety
(2) early versus late plenting, (3) good stand versus poor stand, (4) clean weed-
ing versus 1 late weeding, (5) 56 kg/ha of P205 versus none, and (6) 78 kg/ha of
nitrogen versus none. The results are given in Figure 5. Even though the low
levels were chosen to simulate the farmer's conditions, the yleld obtained in

the six trials in 1966 averaged 1.97 tons/ha compared to the national averege

of approximately 1.1l. “The use of hybrid seed, nitrogen, and phosphorous fertilizer
only resulted in an increase of 1.3 tons/ha giving a net profit of $16.13 per hec-
tare. In contrast, early planting with the proper plant population and clean
weeding (even with the unimproved variety) resulted in a yield increase of 2.92
tons/ha and an additional profit of $117.00 per hectare. The big interaction
factor is seen in that, once good agronomic practices have been adopted, the use

of hybrid seed end fertilizer gilves 3.1} tons incresse in yield compared to 1.30
with unimproved agricultural practices. The hard work required for early planting,
good stends and clean weeding gives 2.92 tons/he increase in yield for the un-
improved veriety end no fertilizer, but 4.76 tons/ha with a hybrid veriety end
fertilizer.

LY. The futility of using nitrogen fertilizer without early planting is shown

in Figure 6. If planting is delaycd 6 weeks after the beginning of the rain

(as was often done in Kenya), there is no yield increase from the nitrogen. In
conbrast there is a very great response to nitrogen with the early planting.
Fipure 7 shows effect of time of planting on yields of the unimproved variety
Muratha at IHmbu in seasons of high and low rainfall. Fipure 8 shows the res-
ponse obtained from 511 to increasing plant populations compared to no response
{n the Muratha voriety. Figure 9 illustrates the increased response to nitrogen

from the hybrid variety (SR52) over an unimproved veriety in yield trials con-
ducted in Zambia. Figure 10 shows a similar response to plant populations.

Figure 11 shows the grea*er response obtained from hybrid compared to a local

variety over a wide ra ¢ ¢ wvironmental conditions in Tenzania. Superiority
of H622 is much preater wl e average varieties in the trial sre yielding 60
quintals comparew h ov ority at 16 quintals per hectare.

7/

5. To further i11lustrate the importance of agronomic-cntomological research
ng port of the package deal, the results obtained by the AID-ARS entomologist
and soil scientists ot Serere, Uganda, with sorghum arc shown in Flgure 12, With

a high level for infestation, there was only a small uneconomic response to nit-

e
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Uninmproved Maize Production
(Western Kenya)

1.97 tons/ha

Early planting
Good stand
Clean weeding

4

3.27 tons/ua

4.89 tons/ha
aljl.
$56.55 extra return faikors $127.02 extra retur
§0.3§ cg:t 9.7h cost
- n

$117.28 net,

Improved Maize Production

8.03 tons/ha
$263.61 extra return

0.16 cost
%213.h5 net

Figure 5. Extracted from s 26 District Husbandry triael grown at
6 locations near Kitale in 1966.
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Figure 7, Effect of time of planting on yields of Muratha
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Figure 8. Respense of Muratha and H 511 to incressing plant
populations at. 6 locations in Central Province in

1967,
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environnental conditions in Tanzania in
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Figure 12. Response of a‘sorghum variety to fertilizer in the presence and

absence of stelk borers (Chilo partcllus) at Serere, Uganda in
AALR Dhaanlte fram triale eandncted bv K. Starkes and G. Schumaker.




rogen or phosphorous. In contrast, when the borers were controlled there was a
very large response. If a program of cereal improvement were launched in this
area with a package deal of a new introduced variety (without borer resistance),
fertilizer, plant populations, etc; &nd in that particular yesr there wag a heavy
infestation of stalk borers, there would be a very disasterous result. At Kano,
Nigeria, a fertilizer factorisl trial was a complete failure in 1967. In 1968
when lime was included, a response of 580% was obtained from nitrogen and 140%
from potassium; but the maximum yield was still only 1.9 tons/ha. A sound re-
search program and adequate national and regional evaluation programs are essent.-
ial to solve such problems and to develope the recommendations for the package

program.

L6, The agfonomic research investigations at Kitale have now proceeded to the
stage that all of the cultural factors affecting yield have been identified and
corrected and now attention is given to determining the optimum level of fertil-
izer. Only three elements have shown to be essential: nitrogen, phosphorous, and
sulfur. In the past, the sulfur has been supplied as part of the single super-
phosphate and ammonium-sulphate-nitrate. However, in 1968 conmercial compinies
had greatly expanded operations in Kenya and were selling mixed fertilizers com-
posed of di-ammonium phosphate with calcium-amnmonium-nitrate applied as a top
dressing. Since sulfur is not included in these fertilizers there have been
some crop failures on newly plowed land in Kenya in 1968 even though generous
levels of N and P205 were used. However, the agronomist promptly identified the
source of the trouble end gave recommendations to prevent this from happening

again in 1969 and even in time to save some fields in 1968.

k7. On the clay =oils on 10 farmer's fields neesr Mi. Elgon, the natural lev~lsg

of phosphorous secm to be adequate for extremely high yields. Hence, the rceo -
dation is only to replace phosphorous used by the corn crop. The response to
varying rates of nitrogen from 0 to 220 lbs/acre arc shown in Figure 13. The
optimum economic rates are shown when nitrogen costs are $.125 and $.098 por 1h.
Kenya had been subsidizing phosphate fertilizers previously but with the recent
reduction in price of corn for the farmers to 25/~ per bog ($38.60/ton) the
government has increased the fertilizer subsidy. The cost of smmonium sulphate-
nitrate to the furmer is reduced from $Th.73/ton to $67.45 by a 9.7% subsidy.
Single superphosphate is reduced from $54.25 to $38.84 with a 28.4¢ subsidy. An

economic response to both N and P with an NP interaction was obtained on 18

3k.
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frrmer's Ticlds in other parts of Trons Nzois with sandy red goils. Tie roesponse
suriace is shown in Figure 14 and Table 9 gives information on cconomic leveis
and potentinl profit. These results sumsest thot although averape yields in the
Irons Neoia sre only 2.8 tons/ha, these could casily be doubled with careful
atvention to cultural practices (as wvas done in these trials) and morc goenerong

applicctions of fertilizer.

L8, tensive trials of a similar noture hove been conducted in Mexico by CLUIYT,
nxeellent responses to nitrogen were obtained for sites with adequate rainfoll as
thown in Pipure 15, Yields without nitrogen gave lover yields than in Kenys but

maximum yields were not as high.

Recearch-Bxtension Tiaison

k9. In many countries the coordination between research and extension acthivi-
tics is not as close as might be desired. This is sometimes caused by the fret
that they are in completely different minisiries or in different asgenciles within
a ministry. The AID-ARS riajor Cercals Project is planning to essist in this area
by assigning agronomists in certain countries with responsibilities in this area.
Often the research orgenization has sdecuste Tacilities for the development of
improved varieties, but lacks the means to obtain eveluations in the nEjor corn
groving arcas in the country. This agronomist would be responsible for malling
arrangements with the Ministry of Agriculture for facilities to conauct 4.
trials. He would be responsible for prevaring the trials ond swmmarizing uhe
results.  This would include the evaluation of the improved varieties and detora
nining optimum cultural practices to obtain maximum economic yields from thcsue
improved varicties. Once thege results become aveilable he would be expectoed to
present the information to the extension personnel, to assist in making the re-
commendations for the "package program" that would be used in the demonstration

plots, and to assist the extension service in any way possible.
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TABLE 9. FERTILIZER RESPONSES ON 10 CLAY SOILS, ON OR NEAR MT. ELGON

a) N costs/70 ($.098) per 1b. and corn sells for 25/-per bag ($38.60/ton or $.98/bu)

Money available for Recommended Predicted yleld Increase in gross Increased profit 4 Profit from
nitrogen per acre. N increase return per acre. per acre. nitrogen ussge
Shs Dollers Lbs/acre Kg/ha Bags/ecre Tons/he Shs Dollars Shs Dollars
50/ - (47.00). (st 80 1 2.47 215 $38.50 225  $31.50 450
100/ -($14.00) ~ 1k 159 17 3.8 Las $59.50 325 345.50 325
Economic ogtimum 134 151 214 20 4.48 500 70.00 366 $51.2% 273
($18.77 :

b) Nitrogen ccsts/80 ($.112) per 1b.

50/ - (§7.14) - 63 71 10 2.24 250 $35.00. 200 $28.00 400
100/~ ($1L.29) 125 1%0 16 3.58 400 $56.00 300 $42.00 300
Economic optimum 131 187 210 20 L.48 500 $70.00 369 $51.60 282
($18.35)

c) Nitrogen costs/90 ($.126) per 1b.
50/ - ($7.1k) . 56 63 9 2.02 225  $31.50 175  $24.50 350
100/~ ($14.29) 111 12y 15 3.36 375  $52.50 275  $38.50 275
Zconomic optimum 127 182 204 19 .25 475 $66.50 2L8 su8.72 274

($17.79)

$1.00 = 7/1L Shs; 1 ton/ha = 4.464 bags/acre; 1 kg/ha = .893 1bs/acre

N.B. There were no significant plosphate Tesponses on these solls end therefore it is recommenced that phosphate be

epplied &t rates edequate o replsce the phosphate removed in the crop. 3Suggested retes ere 20 lbe/scre P.O_ where

the expected yieléd Is telow 20 bags/&cre, end up te LO lbs Pgog per acre at higher yield levels,
reég o!

(WY )
Prosphete Costs ere %
not included In the following table; ihe phosphete cost is réed gs er "overheed''cost here. :
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THE KENYA SEED COMPANY--A KEY FACTOR IN THE SUCCESSFUL
MAIZE TPROVEMENT PROGRAM IN KENYA

Success in the production and distribution of hybrid corn seed has not
been obtained except by the private enterprise sector. Kenya was most for-
tunate in having a local commercial company willing to undertake the pro-
duction of hybrid seed when the {irst Kenya hybrids were released in 1962,
This company had been organized by a group of large-scale European farmers
in the Trens Nzoie area near Kitale. In order to meke available to Lhem-
selves seed of the nev grass varieties being developed by the Grasslond
Research Station at Kitale (subsequently expanded and renamed the Notion:l
Agricultural Research Station). A Desnish farmer with previous seed production
experience was one of the main stock holders and enthusiastic promotors in
this company. Although seed is provided throughout East Africa nov and even
exported to other countries having similar ecological conditions including
Australia, the grass seed market was Tairly limited. As these farmers look-
ed for additional sources of revenue they discovered there was a good miirket
in the export of sunflower seeds primarily to the U.S. for the bird sced Lrade.
To exploit this situation, the Kenya seed compuny purchased cleaning and
grading equipment, and contracted the production of the sunflower sced i
interested farmers. Despite this expansion, the company went through s vee-
years of financial difficulties; but in the early 1940's the Kenya IFarmer! s
Association provided some needed capital in exchange for a percentage of the
stocks and advertised for a professional manager. They were able o hirce the

services of extremely energetic and efficient Dutchman, Mr. W. Verburt.

When the Kenya government was informed that the hybrid sced had proven
to be a superior product and was ready for commercial development, advertise-
ments were put out to various commercial companies to find an interestcd orygun-
ization. The Kenya Secd Company requested permission to produce the scnd
inmediately and was given a five year monopoly by the Kenya government a: on
incentive to invest money in this area. No other companies were interegsted,
Because of the sunflower section, it was very easy to move into hybrid scod
cleaning and grading by merely obtaining new screens for the present plent.

Theve were the usual difficulties the first year including late arrivel of the
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screens, weavil infestation of the hybrid seed in the fields, and not adequate
fumigetion subsequently, etc; but all in 211 the Kenya Secd Company did a very
efficient job from the beginning. With the subsequent expansion in the demand
for hybrid seed, the sunflower plant was completely inadeguate for the volume
that had to be handled. Hence, a new efficient set of machinery specifically
designed for maize was obtained. A new warehouse for storing the processed seced
was also built. (Kitale is very fortunaste in having a relatively cool climate
s0 that there 1s no problem in maintaining germination for a period of time
under normal storage conditlons; whereas more tropical areas would have had
problems in thils respect). The manager was also sent to the U.S. to visit
seed companies heve and look into their methods of operation so that the ef-
ficiency of the malze section could be increased even further. Since corn
plays such an important role in the national economy, the Kenya Ministry of
Agriculture felt it desirable to obtain a small share in this company. They
requested er 1 have been granted by the Kenya Seed Company, a 20% share in the
company at no expense to the Kenya government. This entitles them to supply

a member to the board of directors as well.

Since this is & semilprivate company that depends on a reasonable profit,
the hybrid sced has been so0ld to the farmers accordingly, and the Kenya gov-
ernnc.l has not found 1t necessary to provide a subsidy. This was certainly
a wise decision and has contributed to the success of the maize improvement
because the Tarmers, cspeclally uneducated ones, feel that something that they
nave Lo puy extra for must be a superior product. (If the cost is low they
feel the gunlity is also correspondingly poor). The price is carefully con-
trolled oll the way through channels, from the price paid to the growvers down
to wholesale prices and even retail prices in individual small shops. This
pricc Is set as a joint policy between the Kenya government and the Kenya Seed
Company at a level sufficieni to provide a fair profit to the Kenya Seed Co-
mpany 45 well as to the middlemen but yet does not permit exploitation of the
pcople.  This is a uniform price throughout Kenya. If any distributors or re-
tollers are found to be selling seed above the established price, they are no
longer permitted to obtain supplies of seed. Thls has proved to be a very ef-
feclive means of con'rolling the price. Although the large-scale farmers
(nearly half are now Kenyan) require graded seed for machine planting, the de-

mand from small-seale fermers using hand plenting equals or exceeds the demand



for machine planting. Hence, only the cracked and very small seeds are dis-
carded. The medium flats and medium rounds are graded out for machine plant-
ing, and the remainder of the seed 1s mixed for sale to the small-gcale farmer.
This factor plus the general efficlency of the Kenya Seeg Company has permitted
them to sell hybrid corn seed at one of the lowest prices throughout the wérld,
i.e. $228.30 per ton ($5.80/bu).

of the National Agriculture Research Station, and the Kenya Seed Company per-
sonnel, Initially the inbreq Line bulking ana production of single crosses

vas done by the Maize Rerearch Section. But with the very rapid expansion,
this soon became impossible rnd the Kenya Seed Company hired one of .the asgista
ant plant breeders Trom the Research seetion to supervige this operation by

the Kenya Seed Company itself. pay Lhe Muize Revenrenq Section merely maintainsg
Breeders'! secd of cach inbred line and sells thiz to the Kenya Seed Company
vhencver additional. bulking is reuired. With the gradual shift from tredition-
8l inbred lines ang three-uay and touble-cross hykrids to the variety-cross
hybrids, inbred line naintainomee and sdngle eross production is hecoming en
Increacingly 1eqy important topeet.  In the varicey crosses, the Tmproved par-
ental varieties are nolg to the Kenyr Seed Compeny aflter esch cyele of inprove-
ment. ‘These stocks ure Bl ked up and used Lo replace Lhe previoug nuteriel,
This naintaing very nhigh level of geed stocks becavse the hybrids grown by
commercial farmers are never pore than 2 or 3 fenerations away from the improv-

ed stroing developed by the plant breeders.

The Kenya Sced Company uscs its very be:st farmers to bulk up and handle
the breeding stocks. The contracts are gt guaranteed prices for the inhred
lines anad single crogses produced trom inbred lines with their more nncertain
production potentisl. The conmercial seed is also handled through contracts
with the larpe-scole Tarmers neur Kitale. Initially all the seed producers
were European, but ns these Tarm: have been moving into Kenyan ownership, the
nev farmers have been encouraged to produce the hybrid seed as well. A com-
mittee of Rescarch und Kenya Seed Compuny staff screen the applications from
the large-scale farmers and select the more competent farmers as there is al-
ways an excess of applicationn over the amount of geed required. fThe price

incentive and this selection is one of the most effective means of providing



high quality seed. The Kenya Sced Company pays these formers £0 shillings

a bag or $123.53 per ton ($3.14/bu.) for this sced compared to the commercisl
price of 25 shillings a bag or $38.60 per ton. A farmer who fails to meet
the government certification standards the previous year through neglect or
efficiency is not allowed to produce hybrid seed the following year. A new
srover is permitted to produce 10 acres the first year and if he does a sat-
isfactory job, he is permitted to produce additional acres in subsequent years
until now some of the farmers are producing as much as 100 acres. In 1958

there were 29 European grovers and 17 Kenyan growers for a total of 466 hectares

of seed.

The Kenyen governmenl has a certification program with standards equal
to or above those of the International Crop Improvement Association. Any
sced that falls to meet these standards must be sold in commercial channels
and cannot be sold for seed under any circumstances. Seed from the male rows
must be harvested early and sold in commercial chennels as well. In addition
to this, the Kenyz Seed Company has their own staff of asdvisors to help new
grovers do a better job in all aspects from the cultural practices to the
rouging, detasseling, harvesting, and shelling. Because of the efforts of
the Kenya Seed Company and the West German Extension Team vorking with the
large-scale Kenyan farmers, the percentage of failures has been held to sbout

five percent annually.

The seed for the small scale farmers was packed in 20 1b. cloth bags which
i1s sufficient for 1 acre. They placed instruction sheets giving the recommended
cultural practices in each bag (English on one side and Swahili on the other
side).

The seed 1s distributed through the Xenya Farmer's Association (KFA) and
Dalgety, Inc. KFA 1s a large cooperative association formed originally by the
European farmers though it now has a large Kenyan membership as well. Dalgety,
Inc. is a commercial company handling fertilizer, insecticides, smsll items of
farm mochinery end parts, and various farm chemicals. The Kenya Seed Corpany
has also established outléts in Tanzania through.the Tanzania Farmer's Assoc-
iation and in Ethiopia with Ethiopien Building Supplies and Technicsl Company.
The KFA mainteins branch outlets in the large towns. Dalgety wholesales the



seed to the small Asian and Kenya shopkeepers that have stores scattered
throughout the rural areas. These were once exclusively Asian but these are
gradually moving to Kenyan ownership through restricted trading licenses and

loans to Kenyan's fo: small businesses.

The Kenya Seed Company monitors the situation closely; and 1if there are
bottle necks and other problems, it helps in solving these problems. It also
has & retail outlet in Kitale at which it sells to anyone willing to pick up

the seed, but no retail deliveries are made.

In the early days of the industry, no one could predict the rate at
which the sales could expand. The Kenya Seed Company was more optimiatic
than government personnel and always produced more seed than government
research and extension personnel felt might be sold. Unexpected rapld ex-
ceptance of the package program by the small farmers in 1966 coupled with a
severe drought in the hybrid seed producing areas in 1965 resulted in a large
shortage. All export sales were curtailed and orders were reduced by 25-507%
to enable equal distribution of the seed to those desiring hybrids. With this
shortage, production in 1956 was tripled (sec tables 1 and 2). Better cultursl
practicags by the hybrid seed producers and favorable environmentul conditions
resulted in a very large crop, with a resulting large carryover which irnosed
a severe financial strain on the Kenya Seed Company. Since that time sales have

stabilized so that it has been possible tc more accurstely estimate demorie.

The severe drop in the sale to large-scele farmers in 1968 was due to the
drop in price of commercial maize from $58.10 to $38.60 ver ton. In the g..1.
scale farming areas demand continued but at a much reduced rate. This reduction
rate vas partly due to the lower price but was also a reflection of dist.iinulion
and credit problems. The government had extended credit to furmers with 15 or
more acres, but because of inadequate staff and other problems, there were
long delays in processing these applications. Hence, funds for seed and fert-
ilizer were not available in time for early planting es reaguired. The oth:r
problem was the inadequacy of the stock of the small retail merchants due to
their own credit difficulties. There had been some problems as far es the KFA
and Dalgety vere concerned in obtaining payment for sced supplied to thecs
merchants on credit in 1967. Hence, in 1968 all vholesale sale of secd to the

local merchants was for cash. Hence, many of these merchants were unuble to



obtain large stocks of these secds and since there was very little purchased

by the small-scale farmers prior to planting time, the liﬁited stocks were

soon exhausted following the onsct of the rains. By the time the additional
stock had been obtained it was too lste to benefit from the esrly planting

pert of the package deal and the farmers tended Lo plant their own seed rather
than walting for the hybrid seed to arrive. The Kenya Seed Company sales
manager, Mr. Hazeld2n, made a thorough investigation of these problems and
proposed means of alleviating them. This included more regional stocking centers

by KFA and Dalgety so that the local merchants do not have to go so far to re-

plenish their supplies.



