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Tho nou vnriotloo corn production progra 111ob a olOfbo the gr'oatatiMlanto in br~l(,n mulrhodo of Lozynor uboint fk-,':t sintothocnch oconony of tho country. Tho ,roulto are not ucajuro& Zn . uottho incroood production of corn which now; na:on o
ou'Cficiont, but roancho into thjo cn.nC, 
;oLa

social# eiooJ31cifld 
Oducational fiolds. 

Tho production of corn fornioray tho loading Africm cash crop nnot
in any Way boon at tho o:qonoo of tho Africans' otn-.o foLd1. In 1946nathoro s osurplus of corn proluction of 7/00O Latva om! in 1 60tVi MrpJuO Was much of tho onne order. 

A. Cro u a" 

Corn is the nojt important food crop in Konyn. In norml yoturv alargo riajority of Kona's 1milion produco cnough corn for tkQir osnconolzaption Ito roal imrtanco i not rofioctod im t"O Vnluo CVL' thurariotod crop for tho ldihoot portion io consunod oi. ':n fa:,# Cr intho locality whoro it 13 produced without boing rofloctod in o.tatiatics. 

The aroa plantod to corn oach ycor i ostixaMtod at ",2CCXYo hotctron.The total. production in noral yoaro ic ootinatod at 15 million 22X)-lhbags, equivalent to 1.25 to 1..5 million notrie tono, ThiC i- -ou-hIy1#000 kilogrnn. por hootaro or averagoan output of fivo bats A-ir .cro. 
In tho lato 1(MCn tho Dritioh colonialisto rocogniznod the inportanco ofcorn an tho main crop of tho country and started to do conothirk, about 
inproviL the nocd. In 1950 the research eLation at Kitalo o0oab­lislod aril rocoarch startod on improved corn sooc 

uao 
In 1955 Dr. liarriconUaa brought to Konya to work on tho dovolo mont of inprovod :;od and in1957 -)--sono inprovod soloctions. 3jmjtno(jo with tho production ofnrirovod variatio at tho rooaoch otation, tho gov2ri :n.nt oetCfoo 'uoorvice startod domonstrations in local co::.unitioo and tho occoptanco

of imqProvud nou oods Was Otartod.
 
Thu firat hybrid corn uno dovolopod in 1'!7) andl 
 l"Ltod qunntitioo bocameavailable for farr-ors' uco in 1961, Tho ;:ajor Coroala 1'rojoct wan inl­tintod in 1963 and a total of 160 hoctaro voro pLantod that yoar. Lar'gorcupplio of IV/brld sood bocaro availablo Ln 196/ duo to the activitioOof the Kenya Sood CGopany. Tho hootaragohas Inroaoed raiqdly sinco 

of corn 1Tomi !cru lbrid soodits introduction in 1961. Tablo I o.ous thohoctaro of corn hybrido grown in Konya ainco tho introduction throuah
tho Konya Sood Company. 
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TLci Xcnya '300d Co0pany lo p7'oduCing(J OOr h1yhl"id [:uCio. for uLio fxt o' 
Eul African coiniiilroo. In 1k963 rncd uno ,,old to 'A,_~n fch. 60,tol)
hoct.ron, Ugandla ZI0 ioctaroo, Ethiopia 270 1-icttlrOS nld a mia11 (Juan­
tity for S3om:alia and the condLo for rooorch pr-u9OLJOO.O 

Tho Kzopya r'ooa Com~pany contracto ulth rieloctcd frroto pwodalco
hybrid oocd, cl a Guarntcd price of i2.30/quintal (,"'3.16 a buahol).
Tho~ ooed production is done undeor cortification otawicarcdo ocual -to or 
aovo 	thozo of the IntornotionxJ. Gro? In:nwovmonlt A3.ocintion and 
Li1:;,octionn aro carriod out, by gowvilzcont icc.%' T,11 comp-.'rC 
-.anuntoz on advi..ory o:tonolon -Jorvico to holp '611e furora)neon tLin 

high ritandzirde. The cornvtniy cloano, c1cc oan tzoats Ithev oced uith 
oced drouing ,aid paclzvgoo it in appropriato uiz&1 bago. A,)Jro:, im to2y
one-hall of tAho farmer-sood rrowora aoe nowz Africun. 

Thck principal diotributint, alciits for th. ",onya S3ood Con amr the*tO.1ya 	Jran::oro Coopcrintivo Az-:,oclzit~on and Dal(,t '. , a privt o~n~ 
Thomo orf;ondzationa hfindio fcrtoillzorp hvvud toolo, inzocticidoo, rmnll 
fana cupplioo and ovoroli major rocquir:..ar 1 La- ol. tLo 'rica.-a farmorr. 
Thoy hinvo rotnll oturoo of theix ow;n no udl o contra v. .1t01.aJl 
nhop-korcrao cattorod throuL~hout the rooorvo arena whoro th~ovbio. 
tant far.:;oro liva. Thio oa~oa it .,oaiblo for thex:ul).-ocalo farmoro 
to obtai thoir baoic rocqulrc.onto withlId 16 kilo.rctora oi thoir hoL-os. 

Tho dotails of oocd production aroc ivon in Tablo 2. Scivoro ohortnj;oa of
hybrid ucod pruOucod. in 1965 ctaiod. the com,.iany to tplprdcon in 
1966. Thia rooultoOd in a vory ilar ,e, carr.-ovor wahich rado it nocooasax-,
for tho company to rontrict hoctarco groun in 1967-63 

Table 	2 flybridI ")Qcd 1,119112on TU 'L117a 
Cortlification Av._Y llhm131 of? Qr2,v'orrn 

I Q0 ,-"Oq co(oac/ha 	 lhurnottn 

4q~it llaturitv 

V163 116 2,677 23,0 26 0
1964 202 7,325 36.2 29 0 
1965 426 908(1 22.5 ",a1
1966 1,240 40,p225 3~469 9
1967 (JOG 22,422 32.7 .3 24 
196%3 466 1i5a631) f (33.7)* 29 17 

el ± a1ftultl 
1966 24 254 10.6 2 0
1967 15 Z70 13.0 1 0
1968 1-4 (610)a (17.0)0 1 0 
111963 production la oritlritod, 
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XflvootiUntiono hnvo bon mado by tho C0l rorsourch Q*uok,,aU.- ' tCLIOotation. to dotcrr.1no tho mL:03 inpor'Gant Lnctoro Y-1.6-0102vathoopti=~~ lovel of dii~front Lactoro, aind tho int'or-ctia - oC: VtUr)j L- ctorawthtl cach o'Aior. Tho Lain factorai uo 
a' nl p1hintiltv' io vory irx!!~~t I-.lQfthat t:Lj co01.1 IL'nt L) vory 

I'nc
onoitivo to o.:cc oj J.zl:T::'- rraccomj:anyVin'. por ooi1 arin~t ion durn,'- th.n firnL;' £Cuu t&r:,~:1Mt0ptim.U. Condition,' aro V'ounJluniry11,- tlio oatfvt of~ t'i~ r'lily u~.In-tho shart rain .coaoon arou'. lzato 'Thntod c.rn .fY-1y;;~.Iocoxa3ivo coil moi~oturo nwil fro:i drou:bt lzitor 1;- 1,110 

b. P ZiJj: Triclo are continulrw on th') di.i: c .tho clLfoi'ont eol~o,,Jiclal tarco to crIntho 0-:U'i:;U- pua
of pJc-nto par lxo~taro. Popula'Gion liao z~ouzi armkdril.;cc 
j'a
 

yiold with a -,roat voriation botwon c12Z0oron'. !1ywid .r1t.-~ 
' 

c. ,oot7,n ': Tho nood for i.Am~fl ~IbrI Lmdx dcA)ovold CC th,.,Ufforcn , acoiol-ical zonou Ima Woon. ohou in myodtriano Poxo:an§L%10. in trialo durinC; tuo ouocowmivo yoaro, 1~1~i ~a'tyilo ivlwd za0chicand 6.J2 by 50 nor cantU0tit 03,Oo0 LooletlHowovorp 6122' and 632 out-yioldcd 6j11D by 
1; 1 

20 par cont at 4xOGO foo~tolovation. 

d. ~In tho oarly tjorl: thrit hacn boon don-o thorc-o XjflJO to fcrtili:-,ation have b;oon vory a-izll. Ilouovor, r:nt1)ormu1atin luol Incrca--o and -Ooo~c potoatS.ilu of tho hy1m-id rL,)o(,Toatuor rjon to fertiliztion lo founid. 

~ ,'.'00d-ia COn-tr-Ol 1133 the0. acoCnd F-oAj i)Drt'L!rit fntor 1,ctiria of7 1jL-mtin:;. Thn 1167 trial-i oliv)wod th~vit coi-pioto t~ood controlby cithor ianC"I-toodln!, or choalcal r-othao, in.-ro~zod yiollda b1y 50 -.xr cont co:,-iarod u.th chol',: ploto nct woodod.
 

TCho objoctivo of' thic progrwia haj bo-on 
 to dotc-mino tho optinum cu~lturalprotcoo cjo thait rco7m-ondat~on:) could bo -rodoI to tho [,rou rvn. Tholybrids rclcaocd by tho ccam broodco ha,,vo poto,;Lial hljr~hor yiclclh thAinntlio Lornor vnrioU..ou. Thio hitr-hor potential can only 13o roallz-ci CIfr"oodcultural practitcoo ara uod1 &aothoro aro big intor-actiono botu-oon fpoo­typoo and culitural comi~iorm. 

http:vnrioU..ou
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Tablo 3 ait m -am 

YiOlds in Quint,-do pcor VHoe"3Zof 
hOCorti±Uzora. I~~ios W'o 
1ormi Vnriotv JVT.,d6~
 

Pla-ntod 4 uooko Into,,
 
20,003o 1)Tntq/brl.
 
'OO( 1 omla~2to 20,2 28,0O 7.0
 

Pla"ntod at atart of
 
rains.
 
40,000 plonta/ixi
 
Clenn uooclod. 53.3 
 IC5. 0 31,2i 
Di.foroncoo 23.6 57.0 

SI clintcil =100 kilog'nno or 220 lb.q,. 
4Tho fortizor ratoo woro 56 krgjha of p.0 at plantinr, w4d


CO LIG/ha of "ItOPxlrOosinG at I=O-highI in tioo trials.
 

Tha UGo of fortilizor rand hybrid Geed ith p.eer cultural ,xctct.CCC no
 
vary little increaso in Pro~uction over local vjriety aCed, planteud 1)and.

1hantUcd trnder li'o conditiono. io-vorp u-ion tho fcrtilizor and hybrld

Goed %jorcplwAuod at the propor tio and Veededl i' diouod an aprrci-,!ba
Increase in pro,,uction ovor 1kho local varioty [yoir uzilor theo xUla cul­tural conditiono. Similarly, resulta roalined frozu LUic tiLo of iu-,,,rovedj
cultural i.ructicco in moro atri:ing ulion tho ci'o - in Gro:,n uirti- I ~brid
seod and fortilizeor. Thome 1(wul.U-o 11;w 111y tho lxriricL o. fortilizer isofteOn disappointin(, to nou farr.;oro. If A"ertilizora nra uoad undeor poor
conditiono, they will havO little, if any oCA'oct on yblds. Fntricj
nooini thij nd~ not rcali InC that t1he CulturalfThtr, ro l~: tng

tho rooponsoos to fortiliznor till como to tjho conclucion thant tno for.
tilinora aro not pr-Ofitabla invootamonto. The ix3cha~o a-)proach vitih all
 
or tho major factors boin;1 usod at recom-.ondod lovelo is thea ain of tho
o~rbonoion. sorvicol in thofr WTIl: with farmora andi through dononatratjona. 
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v I t io ot~ted thit~ 1,200,00 hjoctX00t C(O Plnn'kod to corli Cich yO~ir. K
;&K hol tots 1-1OctorO!f phntlO'uith hylbricl'oc~aS~ 1,>6L3 lio pq .or but 

611")of:t1-0 totcI1.I ThoX-o ±0 ouch, n -hi14 rX~-o11~t3[:o (j' th'OL acn1.p1tocib 

:iby th~~opa~z of~ Lai Sq'-1:Qonu T1130~~r:,Yindo itj 1 ibioib,10 f o oa to~moot i±to o .~. 71d fo I Al-fo 

lijlrchctrt fIi nou lmi', ui.-,Io t -o C CorA to Oortao O'bho-rF7j- crop 2nd otifll pro~lucco Viionu cor t Iiu, howov;for Koyllnoo Y rii 

uho wouM ni~ot~ b b to raioo yuthin- olo, nd noalf tho coi'z for. t-Fi 

----- ~rinipaF canhinic 

Plaoiorgua ortiz---rowo uoocl in -rmmll moonts' by tho ,2arLo-ocno faimnozra 
-~ - ,, - -, rJ6 4tO. thdo 111roallotioino0,j t Lxybj' corn. Tho ttioutoo~y±Io~
 

FFDOO~o~~d A1, t -4vL730 ZnQconoO. to a~c] oor.,o f , 
 jjtU zin ordor. to roip-F-

thWo,tot~ vcdvwiidat from tho inprovod Th 1-rfoCao gowox;3
cau-,lYuKo9nthotjnmpi ly. Tho rnltl-ocalo LFjrotnrd uOod~f6 fortIlitOr- until F 

£dou6~th thint thio h i d Good was ca anc3ianood-,06o~omot1~---­

uoccla-pyronimI, to-y 7,00 nito a205 O'n' hi4chnotric tonsof ~ nd 
->F~~ variotiosobf cornV ii och' of 'iho yoarn 1%7il and 19)' T1io am'ourt vao, 

D-i oFa niro cua -41oo F 'F. 

-oo T ovo IL oFFAF a,FF nlyncon iu'n tho imprnt 'o ft-----rit 
Kc----F'o-n-o,19-1. -ouvo -Fd ' 5ortl ' oro( tha yFo incronF-F o 

inFFFF pLFFFFFFFFii o clt Fon FFoim 

- ~ 6bu F.F4foot f h 125= fltro(;nfrloro tha~1tyoranLiporood-FFF~FFVF~
FF~FFFFF,91F fO~iflOF i. 


-

F, FFF 7 O 196 iFsFvF 10/1FFF~.don. thoF yiFFF&t cor-l, vF4 

-11 th V, .L.4 o ofFr corn V-m plioFhv pFct-ILI.y ULU noU~ 'il4.J.Uzo r 
api 11Cifo I. oitior-jlO2FFQfFOO oi Ltit1cro3 - ,:F;F-F 

FFFFhFF-~vit f- TLFFFF chowo tho moF-Lp fliropn nd'FFF5 

for ho%1tlu-u~h1%7d~o 

-F~~~~~ - F3FF IF G LAS F IE FFDF 

OOZ'2co ton LILI F~ '7I~fl- ~F F~~F~F~F~~y F 
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____a~ 11 n AS 

r7tOLn rm'tono3 1'.11))54 o1' 

1961 4,710 7, 066 12,576 3. 
1962 4-11"2 6.)C6 I11,220 43. 

1A.5,2 7,194 .1,5224. 
1964 9,302 9,9C4 19,206 48. 2
 
1965 13,019 17325,M12 50.4
 
1966 9,752 20,782 30,534 31.9
 
1967 9,0S10 18.,055 27,0C65 35.2
 

As ro~at oi' forttUizor tr2.nh in ton dif'i'oj-cont arcao o.-' / orIa tho
rcooan'ch mon. Invo found a wilo t,,rayt.Lon in tho rmoic'rjnto of IP205
mad IUitaoLon in JIrL~frn~t r~oil ty:jo 'roThoir roewonoziationo vary
fron 44 to 220 Poundo: of P"'05 por iioctaro, dolxri -ng on tho aroa.
Tho rocormcndationo for tho muo of~ Iitro,,(,n do not ccrraspond to tho 
nano P-ron or vool typco that rocrairo ,205, but va frori 0 to 260 lba 
por booto:o for tlio (LThoinot circan. 

Tho o:~1ctof I P205 is roca-;r-io,,-.kdcL for a-,1licat~on at tin tika or 
p)1zuaing; in tLo cno ofC 1arjo-izcalo Iar:7. band ci~Licatu.c.1 olig-htlybeKlow tho ocd lo':ol r.nJ i tho oKo vablono of Lho arni]--ocalo farnoro
plamcc in t'I'l hIUUJ tiJJU,,-,hty bN~1o". tin ocod, ao th3 mcod is plcrntoc3.
T11 aPL):1ication Of :;itroceonf io ronorall2y rcca-.-cndod to bo ap,)iod az
att" c~~n bci'cro tho corn is imoc-hi~h. -ioro rconrch vonl: is
flocuod boforo 1'irn, rcco:.-,-.cx7ationo can bo mado ao to nowu hybrids
naitcdI to hi~jhor phrant poulationi por hoctoi-o will ror,,uiro r-orj.
I-JitroU~cn to rechci thoir optimma &roivith. 

flolotivoly rmUl orounto of~ borbicidoo arc uood by tho larrp ocalo
famoao to Control WooL16, 
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In tho roco-zondationo for care of tho ]ybrid co~x anal~ cc. lo /7'stersare advised to apply a 2,, duct in the fu:,nol ul' tio cor;, .o nft,-Lrcinclin;, if thcro is any olin of stal]: borer.
 

The totalmount (,T insecticide uoed 
 in (,rowin? .dic'.he 'y iol-!in('. vurlo­tio of corn i onallU and oi' very little iui.ortanco iL t!1 ovorall Cn, . 

5. Lz~'m' 
The lari-,e.ocale farnor3 aro m,)y nu'Pliod uith . f
Thcy Iizvo u:)-to.-Thto two Lo aix rou cornpntc:':i2 e .2.;r
attachIrona . Thoy lhavo tractor cultivOtors a-IJ rziny1 Lvo
 oprayers for applying he-rbicido if rcquired bccauuo of v t,,
 

Smalla calo famoro roly upon turning, thoir -oil with airattfox by )mran Inbor (wo: on an] c .d-ein .,7d uon). Thoy J1::y :-u,tho land up onco after thcj ori~inal timnin,;. They ,l thaifczri byhaonO, raaking a _nall 1ole lith the uJo of a nacIoto, *c ,:;., a .oi-)'ortilizor in tho hot om of tho hole and th'n ono or tt;o korreio of rieedon top, covri4-r, it all wlthi tho namo riachoto. Th-y do all of thoirwoodin,,; by hand vith tho uo of tho raciioto. 

6. lhe
 

In ltonyo rainfall in the i.oat £
Lmortant climatic factor iniluoncin(;the (T'owint of tlhe corn crop. 12o,1i t,o amoimts and (o " ih l
during the grooin SOalmn.; influcnceo 
 the yiohls th:.kt crun 1' oX>:,1,t,d.In the Ucntorn region vhoo tho long nonon corn ]hbrid(i aro ujadthero ij an nrnril rinfall of 40-60 incheo. In t41 (kratr rog:ori,rainfall varics botwoon 20-40 inches and in the ELatrn region t':)
annt-tl ridnfall 
is about 22 incho. Hi h yioldin ' Vri'oti,%] of Co11hav boon produced for each region.
 

Tho farmers' o;xnoricnco with tho short
n,.u oanon coin hybrido intk) Eastorn roion has caused an oxtonoi'n of J'o corn F7ouing arcainto still furthor dx/ areas whoro corglh or MnIXots uight bo aofor 
to grou, 

Corn !a not grown uJnlar irrgation an a conon practico in Konya, 

UNCLASSIF D 
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. t CoGn1cyintion 

Corn pricos in Konya aro govoornont controllod and all intor-provinclal.or o:,borior riarkotint; is dono tlirough tlo iiaizo and 1Produco Dourd. ThoGovar0zont of Konya sots tho narkot prico tAich is to bo paid to thoproducor and also sots a coiling prico on corn moal clicrgod to tho con­mumcr. U'oat is tho I'incipal conpotitor gor lanxl aoroaro uith corn.
 
Tho folloding Tablo No. 
 5 Civon tho onoral rolationship botuoon uhoatand com roturns to Canmoro during tho pact ton yoars. 

Avornm Yioeld A nd UotU ;rlo Inh{enO= 8hilip, r 2C71-!b Qan, 

TiE,AT . < i ,
 

1958 4.36 51/50 224/54 6.02 n/w0 162/9,
1959 5.43 48/62 264/00 5.19 32/100 185/28

1960 4,75 46/62 221/4 6.18 35/50 219/39

1961 4.03 46/93 11.19/12 
 5.37 35/50 190/63

1962 5.13 47/17 241/93 7.02 
 21/00 168/48

1963 4.91 47/92 Z35/28 5.21 
 27/00 140/67
1964 5.31 47/00 249/67 
 8.48 32/50 275/60

1965 4.53 
 47/00 212/91 
 6.03 32/so 195/97

1966 5.C4 
 51/10 298/42 9.60 32/50 312/00
1%7 6.70 51/10 34/37 11.00 ,.,3/0o 31-/00
1968 6.16 48/00 295/68 12.00 28/00 
 334/o0
Tho increase in tho nmbor or boctaroo of lrbrid corn boing prolucodtV, m-'--ocolo IVg'o.or mnco tho relationsip boturoon corn and shoatloss in.orzint tan te ovorall pro(uction or corn In ankyr. Thoro ano re:al coapotitor for corn on mall-holdor farns 
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TIo ovorront hao carriod out a oyoto= of miboidiling,, cortain of t1i Inlitoprincipally iortilioro, each yoar, ,for the Lpst 10 yoaio. in 1'69 tho -
aidy on pIhoplinto fortilUzoro has boon incroanod to 25/- fro F3/- in 196C, 
per unit of P).. Bitrogon fortilizorn uill bo auboidi-od for tho fLirot tnain 1969 at a iao of 026o00 per ton of olomontal nitrogcn. Thoo injxitn uiUbo afiecting; futuro crops, but ontho input ,ihoophric £ort.1izoroj in tho pmatIres boon an Liporlant factor in influoncing larlge-octlo £iaroro to uuo riorufcrtilizor. It hao not arfoctod tho uno of fortblizors by ann.1-c ,o
fazr.oro to dats. 

In addition to this, tho govornnont hao (iarantood a mininu return jor bat.uhoat and corn ul-ich in baaod on a par-acro basis. This Guarantood :.rdrumRoturn in also bonoficial to large grouoro sinco no ono ulth lo3 than 1" 
acroo can calify. In tho 1969 program for tho firot tino thero uill bo noGuarantod Unlnu Roturn by tho govornnont for anVthing, but the lIVorid corn.This 6?urantoo io 1,25/75 per acro. Tho Guarontoodciz. Ilotbura i nadvancodat tho beginning of tho gro i;ng scason to asoi& fCai.:era in pc yin- for fool.,fortilizor, ceds, inoocticidoo, contract cultivation, ropriro and p)nro parta. 

Tho general trord in pricoo 1br principal inputo has ranninod roughly at tho 
sano loval ainco 1961. 

3, TTio Rtun 

The follouing; Tablo, Uo. 6, givoo a conmrison of the main factors in corn
arowiq., r :lanntn tho improvod procodu oo with tho high yiolding variotlooand ohou rl, tho rolativo difforancon in coat and roturn.Thhlo lop. 6_ 

Yiold 
 Coot Inoroaocd 
baag/ Incroasod Dill- Roturn Profit 

Timo of Dry lanting 20,4 903 Nil 260/40 260/40
Planting vo 2 incm lato 11.1 
Plant Pops-. 14,520 planto 17.6 3.6 t/- IOO/W 9"/80
lation vo 7,260 14*0 
Typo of Hybrid 511 24,94 3,96 12/- 110/3 98/83
corn va nuratlm 20.93 
Stnndard of Clean uoeding 16v4 20/.1.2 33/60 13/60 
wooding 1 lato vooding 15.2
 
3ang:lo 260 ib/acro 17.1 3/-2.7 75/60 43/60

Oupor 0 14.4 
Nitrocon 270 ib/acro 15.9
A3.N. 0 

0.3 8/40 -.71/60
15,6 

UILULLASSI F'lD 
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Thoro io no crop that tho African £anmnor can plant on an ox,.onzivo acreagothat cma comporo with hia roturns irm corn.
 

Table No. 
 6 chowo that vory littlo wan Cainod on tho avorago for the twoyoaro, 1966 and 1967 in apj-ly'ing nitrogon. llouovor,vo triad whon thio aao Lactoron a plot with hihh-j.*jmlation in Wotorn Konya, tho avoragoincroase wao aix bago par acre. 

D. Pol1 c!or 

1. PrcjoiAon!j (r'mnnirM
 

Tho promotion and oncourn(yoont 
 to start improvod corn coothe colonial govornmont's interost in 
sood about through

the Carly 1950s. The ouccooj that Aiaaboon ovidont in tho production of yllrd corn during thetho reoult of a Lnot four years islong, norios of actiono that had taken placo, otartingin 1955. bo colonial Lovormiont of Zlozva and tho 
back 

larLo-ocalo £arnors w'orovory clooo in thoir aspirationis
Tho 

objoctivoo and thor individual lolfaro.actions talon by the govormnont in anointing tho fLooracoopcrativo markoting in davolo-inaand supply organizantiona was basic to tho fam in­puts and outputs roquiromonto. Tho Konya Farmora' Association (IFA) bocaoono of tho principal avonmoa through which farmors obtainod thoir input
cooditios.
 

Privato irnustry ctartod workin, 
 at tho sno tino as tho KFA tith tuolargc couicrcial fLir. Tl~no businooo vore intorotod inagricultural machinery and supplyig
oupplies to the larf;o-scalo farrr and onoof thorn doalt with cattlo alo as well an land. This dovologiont wasoncouragod by the govornmont.
 

Roooarch into tho poosibilitica or obtaining bettor grass 
 ood, whoat,an voll an corn, was prom.otod and tho govcrnment set up apocial rowoarchstations for the dovolopmont of thooo noodo.
 
Iniaio toly thoro wan clooo
a tio botoon tho farro and the rcooarchorCanizationo, no 
could try it 

that tho forirs kno what wan boing dovolopd andout on their iams no tho dovolopnont took place. TheCovcrnmont recognizod tho nood of,£arnors with not only mrvng tho lnro-acalocomo foiti of ogricultural technical advico,tho imnortarico of holping the African farmor in lic 
but roalizod 

anpirations to coMOinto tho caoh oconomy and improvo his lot. A vory anbitious progi.arfarn ocrvico uja dovolopec in tho lato 19503. 
of
 

and rcoriontation to an o:'tonsion typo sorvico, 
It roquirod rofinornont
 
but vzan a otart of thoorgnization that wo ld thotar information froim to ronoarch uorkarito tho farmern. It awan bogiing and a framework was ot up on whichoxtolonio could be dcvolo:pd.
 

UNGLAS6IFIED
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Tho roboarch vorkoro at Kdtalo Rfoo rch Station atartcd to nmao contactuith rcsearch uor1iers In tho Uloatorn world and im;or-,od ccttain nlirovodvariotioo of corn from :'outlh America to crooo Wi h the loc.al coed Otocks.A £ot: hybrid varietioo uoro developed boforo the U...:. toclmicnizu coa toKonya to nooiot in tho program in jc63 

Tho gov-rn:nt oncouraogd certain agricultural ofilcoro to Co to the U.s.for training nd- obOervation no
Statoo. to oxtonoion mothods an' proceduro. 1n toUpon their return, t e GOI a,,O.. 
 to 1eircovor-mont anl Allxi)p1iod advisors that hole:od t]io Cov ,r~ioin dovoloping an oc~T­ozftcnoion field aorvfico fittod to te.... 2 1(ee- ,',nin Konya. A £ou partici[into camo back to Konya rnrm inotituted cropdenonot-ation3 in corn, pattornod uhat thoyon hd learned in the UoJ.A.Over 5,000 denonstratlono -ore carried out with inmjovod corn oeod indilforont areas of tho country.
 

One o.atonoion officer ao roopon.wiblo for -L 3ooting 500 one-acrethe Central i'r'ovince. This action ]vid a (noat offoct on 
plot in 

opening, tin' door, 
wooco that once hybrid corn oeed available there vo denarl for ita bythe African famoro.
 

Another im:,ortant link in the ouccoss of 
getting farr.ior acceptancehybrid corn ofWas tho fact that a private group of fanor had cttablihoda eed compny in ritale, principally for the pjurposo of obtainirkinprovcd Fraso coed. 1,on they cat; tho advantago of ybrid corn.they tool: on the job of bulking the hybrid need md coling it. Thegovornnont oncouraged then to do thli antd did not copoto by oatab­lieohiu othlr avonuo of dovololriont. Ohon thorj u3oo o much demandfor the IVbrid mod, tit the ,'cnya seed Company did not have thofinance with which to c:mpal to moot the daiand, the govornmont Gtoppodin amd investod money in the conpaqry to ase-st it in fulfilling the
requirements. 

2. Prim Poll=
 

The Covornmont of' Kcnya hno conoiotontly oatablihocI a price for corn 
thatthey considored conouhat promotional and incentivean to tho producer.You will notice in the prico outlined in Table i1o. 5 above, tho olativoprices paid for corn. During favorable years of£ murplunIra still continuod to pay a th governmentgood price. The davolopent of the [Vbridcorn han brought f0onya to the pooition who o it io oolef-muffciont inl itsinternal roc@irco nLo and c!,ould lhvo an oxportablo riuo r~oot yonro inthe future. The:')ort of corn thij year hoe shom a hub lomn to theKenya Troacury. The impact of this los , togcthor -ith OCOnc.ic policpapers proparod by U,:3. agricultural oconomisto lie brought about achange in price policy. The GOR line nou outabliihod a level that uwi
allou them to oport corn at uorld market prices wi%1-"it a loos.
 
UDUS.-1u3;1FI ,[D
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Tho poot twolvo nontha lio 0o a ch=6o ' attitUdo anM thi Co ormnthao boo0n 02cuminl.nj u~yl.ooring th pric 
in Wlich navinL-a .3ight bo accorali31Iod urithoutto tho proclucor. Tho 19d9 producor prico lau boonoot at r25/- per boags ,r3/ por bao 2oo tvun tho 196- prico. ThoCrover wll no' bo roquirod to pay tho County Council tax of 

c £all 
tho DJ'Coc on fortlleor. n1/-andThoro it aloe a nov roLulation ola.ort 9'froi tho transtho farm to tho U.i.o and Produce Doaz'd. Thooooffoct. rivo tio =Ml actiono ill Lfrouor to aneo ap)Io:.dm.to roturn porrocolvod in 1960. In adc'ltion the proclucor u*.o 

bag no ho 
can obtain hia ovor f£'toon acrooa Guarantood :'Uxd= floturn an an advanco anount l ,±por acro, if ho planto hy rid corn, t. 1,0/.llo wll not bo ablo lo obtain 141oadvanco or 0uarontoo on cqnthotio or ordinry con 
Anothor loportant, factor In the production and accoptanco of l ybridVo tl ralUz1, by tho Gornnont# corn 

coon aftor ladolondoncoall oilioo woul( havo to pay a 
In 1963, thatochool too for aon,linC thoir childronto ochool. AU achoola uould bo rogulatod undor tho kodoral gov,.xrmont.hic l'.r-odato3,y bocr ro a motivating factor and Vith tho advont of
indopcndonoo thero oomi to 
oproad about tho country tho anticipation
by tho pooplo oC ocoothlL nov. an oducation. Thoy wantod all thoir ch tldron to GotIn ordor to Got an oducation oach fatlly hada ,itional ronoy to pay 

to find somotho school foov. In in:azorablo inotancoo thiscaucod tho C£olly to roao an oxtra quartor acro of corn.roaction to thio Wuno ThW chuanaGain a motivation onac.:.uiro a littlo moro monoy and 
tho part of tho fCooly to 

o hundrodo of pcoploconccrnod thor.oolvoo ith monay 
i',o had novorbororo atartod to uso nonoymodium ao aof o: ancao and bocawo acquaintod with tbo cash oconomy of tbo
countzy.


¢O~rPtUM 

Durine 1969 tho oort.ent hao atudiod chlngoo inrado that policy utlichamight bomauld oneourL. ,o tho contirnation mn! o",anion of 1hbridcrowing, cornbut at tho cano timo placo tho imxlustry onfooting. a soundcr financiolTho roduotion in 1xico to tho fareer wao only onoproposo that oStap, thoycorn 
prico of ra2/- por 

bo 
bae, 

sold to liconood food nanuiacturoro at a ouboidizodthat thay try to roduco Ca=e input cooto ondioool fol, fortilizor and vohiclo rogitra.on. on pAno Thoy have worlcIto roduco tho narhoaLa coota and through a cobination ofall thooo factors# boliov thoy can continw tho farm priceMWh- 0=3 VA/- rbo at botvoonand ,tiU oot tho forooocablo ouport pricooith no 20o to thoe ov rmonte 

UflCYAS"WFD 
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ToroI .ar i on holajo :p-nr ino tho vdnty,-o ptho obutio'n
Eal_ rtl cJoworthat VJ]o (ronto&±frnthf rW1ict-wato A'oh 

and co1-,Mvo. Tho' 8011thi AfrCa V.nrvaiOt oiob3& Ax~ItI d 

~19%6 provocl ory produotivo.Satt; dlthPoiWnoofV0R.ocioritiotoj 19/:toW~* pr6Cy~ r6oVhcd,1ioa u U.* 
Oonvonijna~ doublo-crooo: I1ri'01io4i&; fo ibrdlion, raot tho D~titc h Thdrvhavi now Qa 't Itl in uho 

ioty and ~a 

I n ~ yiold 2forth 

vnr77+.'- Ivbrid) botwon ob6 ,i ,4bottrto1a 60C1: i io and 

> c~YonavionAt"W~oncon tiod iwlno nt vlthood13 0otil 

aro~antic~atod o ohou furtho% Intor-vnx'±otal
cr-~~iogooo aro nou accounUiVn, for tho bul.k'of:,tio, 1ibrid DOWd boih(3uoad7 

RoIoachoil aoronomic prectcoo Iha oo found to bb noaliaya iz or'tant-->~aC~iotr ~± ±nornoin4r I~h Co roductio1 -to dzito no~ tho dov2lo t i 
l~biid. Wol).Ako o cairriod on ±i tblin~ aroa of -roooarli throuL:W the 
aolabno f thot1 6flo Poitto to the GO I Loiioivo~fio1q:>-­

5~h~Ilann talo I~noi adt to tho wor boint, clono at~bll Corn 
I~~ioro~~~ ~ Cor~aicoraly moro, roco,-,ch lo noc6or o tszn±flc the-4fortilitation. and4aanoni&,practicoo ahchoe nocolary to 

Tho roooarchnnotitution at LIcuao hizn biUlt a (rood~roputatioa aond in3
b comri i I.noi.M ,tlrout11eout oatrn,A1rica. It ia Siprovm ; and.Afrciio 

ocioutiot nro movinat1,It tok ovr t.':a ontir odoi ,atl6n.7Thoy, dohavo ibIfioint fuindo Por the p=rooarn that Zmocd <t~o Lo =~do. 

Koya tnvo -h Diioo -. or fiol coric of th lA--<) try of~y 

A,,rlulflol'o to iliotn olaow ntopo.oino 

AVr~ cood curn in onim~y tho..er o t to 1wu~ cCj;oao'iiocitio of uioyonn ~ v~ik) o i tovic ~orbi jioa 
5.00=il--ndiAioovo lt., i ti adoav-ouot~AA~A~ f~ 

Axro.I~ybdi1 ~oocI~Io6~m ioAo.IwiIteiCLA,1121VIO 
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Tablo 1. orn Ilyndld by and 1rOCI)OC 'Nthe rhaizo o-

(miotri tow) 

In-country
 
;ur1LO3Ex.port Import 

1959-60 150,U25 9,132 ­

19)0-61 14/4,200 228 17,0.35 
1961-62 149,375 9,163 64,817 
1962-63 203,000 C7,071 ­

1963-64 97,550 53,182 
 -

1964-65 106,400 
 13,9598.
 
1965-66 134,025 - 191,84 
1966-67 228,050 63,122 
 -


1967-63 325,600 271,435 ­

1960-69 (oat) (318,000) -(213,000)
 

6. 2g~rt= 
The Iaizo and liPoduco Poard hmo operatod ComoulTat as a cooporativo.
The 'rido fluctuations involuo (coo Table 1) have causod difficul ­
tieo togother uith tho dioparity in prico botimon o::ternal and
intornal anlon an1 rc rircd ;ovi-rmcnt uuboidios to make up loooos. 
The xuall coo;,orativ:", nainly uupply anid mnarkoting unito, havo 
played an imnortrnt lart in the aOoption of lybrid coed corn.
Thoy havo bon in3trtuuontal in -ertting the cod and the fortilUzor 
out into the very enall co2unitieO and have handlod the salon on
=all voluno oo tho bcnefito of the hybrid oeed havo accrued to 

the very e.mall T)ro~uccr. ;,ithout this unit tho amount of hybrid ood
ued in Fonya thio past ycar vould havo boon cut by at least 15 par 
cent to the -eallproducer. 

7. , r c,.tr l.'r;c.to 

The imprtant oIrt playod by agricultural education in the grocoss or 
incronaing; the uLa oi' hybrid oed corn hba boon tlough thoso Ixr-ona
in the oxtcn-ion fia.id uhio hwavo tal:an AgricIlturo in Euorton, Liriba,
Embu or ;Iahorcro. They have undloratood the value of nimprovd oed and
cultural practicc: thriough their a=,;ociationo with Eqorton Colloro or 
the various training coureoon hold in the Farmor Training Contora. 
Thoro Ia= boon very little int'lucnco of adoption by porsons who havo 
actually GTaduatod fron a diplo::;ai uchool at Egorton or othor ac oolop 
an those porsons arc nat pro(ucorc. 

UNHCLASSIFIED 
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prmoor I to atuai procooc f tting1?h7'ridoodit Kenyand 
\2~K.K'vU pod woro whidt fo~anro with oo oducation .­ '" 

'K 

codtin "'Afo in.Kna, fat AAl 

OaA!-~uin, yrd dovoloo i h:11o ltudoo livoootd 

anyvuplo'h thon ro ~haa On bb vt~ryndito ~caoh.6K n~hofr~to ~ -

Thraini'aU intoaoton o ltKh ri tcom tcan't aybrc nod&o boi~oxnt 

"ohorw boononO anporjd t b Aiioth hooAdlin prtithfio x' Th ofot o 

total n o on c o t oo r a n d iir o ~: i o b ~~i rd o a r 2.y* i o o L o r o rth 
in tho Whiterjidprndr oof opya'* Mo on och mcdo~oand mL1advandn-,~ 

4of npArj2Io toy an poiuoo ionanta iotun ginI ocho CIomn oatr 
ro wh arcli~ , n _h k ~o o o ci fn a c o d ., W o ' h 0woro doolno -i 190-LA-.h' frod 

0 a Ao 
a 

p"~riTI Loiz~cr .,Aot"nj it ooo 'tATo aLt'tcni 

;in~b toiiwafiA-o~(na th dovo A oon moC korbid'tvodc ano~ 08=th 
'Al-o ra vd~ ooba atnula)trgi £nait~run d ta i 1goonmotwa otrzotn~ko1 pr otw­

motoor but more:fo tha immntor dofo16jira ariati 'from tOIL& faoi~ 

ho ipyo&tapobo ofa odmktn aoto'itod oorzo £ornor for tho rorn ct~ot'L gron 

could raitAoo oxtoatvo colyoc no'L6r ,atthoapr conpony toirtarp oto~tioaA 

and litovarcy 
 cnror thywudnthv 
 on nootdi 
 rmt
 

px'ivtona iouct and aconpo.'nit dhoVWalxxcolo fr al~"Coot,~ found ha an 

prodluocorn oo ad couiuatld takto -:n t markot an co fo it,"A Aao 

aonmo haohrij ooponor o rediyo maricata robholzar. A 
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With tho advont of indopondonco thoro oproad acroozi 'io country tin
Importanco of education. Evoij garily vnntod their children to receivo 
sone oclucation. The govorrrncnt iultitutcd i. poUcy whoroby each 
family must pay a certain school foe for any clild going to primary
school. ThIs conbination of dociro for oducation, and rocuirocent 
for school foeo otimulatod mo.y far jlico to Cror.. an e;rtra are ortuo, of corn. They knot: there wai a roady markot for the comcU.rdity
and' they cou11d go cash for it. TIda racpirmont fo school foos 
also caused dovololnont within the suboiatanco coimnmitiori by
bringinG those fardlica moro and nero into the oc:: ocon', oi' tho 
country# after they onco had oxporioncod a little csh In their 
pockotos 

Tho devolopnont throulh tho oxtension service of 'ha n::w'3J. dCnonstrations
in the roorvo co=rnritlos wao a akitLa.uu wisich :vdc d to tho above cauooand producod the offoct that fa-ora coon auathM they could UL'OL nero 
corn on the ca.o acreage without any noro L[or. Ono of the groatoxt
drawbacks in this waa in tho mattor o £J n a nough mony to obtain
the oed but the dononstrationo caused the doiro which has boon fourld 
to be oo groat in casoe that fnmilico vont without oufficiont food for 
a tir 
iuly 
their 

in order to uce tho funds to buy thq Irybrid
that thy would obtain a bigger crop from it, 
own sood. 

corn, roalizing 
than if they usod 

4. Ovornll Acoirrion 

In order to fully givo credit to each ato-) and factor of the dovoloIxaontin Ionya ono must ocay that it was the intor-rclationuhip of tho variou3 
factors, and the working togothor of 'ovoramont with -ivato ontorpris,
that caused the groat advance, in the use of hyIhrid coed corn to date.
O.u its part, the Govora-iont tao minLainod a &gh price 
corn and fully supportod the research work. Private cntorprino on ito 
sido, through the efforts of tho Konya Sczed Cori 

ir for 

stanad the inotitutiono 
diotributing fortilizor and coed ado the inouta roially availablo. TLo 
o:xhonsloa, sorvico consistently demonrstratod _h import.rco of the ylbrid
mod and Improved c uzral nracticos. t finrl2.yft , that thera aoo a
ready markot for the product added to tho £amr' wil-.U&io to tako 
'the ri k of 3rowing it. 

UINCLICS3FED
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During tho 1966 ooaon it woo dotorninod that Klonyn noodod mrho ­
apao for ito corn crop and tio U.3. ;lianlon agrocd with tho G0K that 

00thoy uso 425#000 do~lro or"tho PL 4 W Titl IV funds Cor tho buL~dqg
of ^o'4y cypruo bino. Thooo aro partially mulorgrouml otoroao 
horjoticaljy coalodg holdq-,1,SO0 tonr, oaoh. At tho promoat ta 
thcro aro only two of thooo ino in uoo aa tho govornnont hao boon 
procoodine very olowly in tho buitdlin of tm and in thoir oporation. 

C. Tocbnict Asnmitnnco Inmutr 

Tho toclAcoal colaotcsnco which AID h7no %von to Ko. nlanoo th f'iwot,
tocnician arrivod on AuLpot I# 1957p hno boon o1' such a naturo in Ito 
influonco on tho adoption oC to hybrid ood cor vriotion that It Is 
difcult to ovmluato. Tho Intluonco on th rcooarch inotitution of 
Kora uno vory pronouncod by t m arrival oZ tho Land Clanoo4lfcatlo 
ociontlot in Fobruary 1958 tho ooLl chom ot in I-ao 1957 and thlo 
boirn, follouod by a coll phyuolot and a ooil ninoralogiot frm 1961 
to 1%6. 

TIn mothodoloj7 an organh ation of woooarch that uo orftood by thoom 
ocicntiato duri a tho poriods they umm in Korno lad a -vast Lqpact on 
thio extent to htc'%tho roooarch ortanization wan dovolool and oproad 
to ditforont coolojioni zona of t o country, 

In 1962 AID ouppUo1 a toohnlical toom o oxtonalon advinorop copriood
of a pnoral oxtonfLonlts a com.maLcationa viual oicd opocill a a i 
an oxtonnion trainin NcialIot, a rural youth cipocialist an'x a hoi
oconiit. Tha tcau or opocilioto holrMd dovolop a fiold oorvico 
togoUxir With a Ciold training organization for o:-tonoion in KonyA.
It wan through thoir training otforto that tho African oxtonou 
organization lor.'fld how to put on auccoaful rocult doronotratIono. 
This pavod tho way for tho 5#000 dconstratlono put on indifroront 
parto of tho country In lprovod con variotioa and cultural .waoticou. 

AID aoiotod tho GOIC In tho dovolopncnt and buildin- of Cotwtoon diff. 
cront £amor training contore throuhout tho aigricultural maoo of tho 
country. -Thorn training contoro bocmo Local points for trainingg not 
only of oxtonolon offiooro, but thm proarooolvo vubaoitot famms 
in now mothodo of a riculturo and tho kportarnco of irprovad nodo. 

The rural youth advisor nado oxcoloant progroon in dovoloplzc a tarm 
youth progrrm knotm no 4,-K and otartod tho f it club In April 1963. 
Thono clubs erou rapidly and in two yoar3 timo thoro woro ovor 300. 
Tho younG, con and twoon In thooo olubs coon loarnod the liportan of 
propor cultural practicon and Inprovod corn nood no that thoir actimMy 
van a notivatim: factor in Gettik nar ot tho old aubointont foaArc to 
cliungo aid grow tho now hybrido. TIm j-K activity is otLUf GrowbUi 
vith moro than 3#600 clubs in tQoUAAAMI.country today,, 
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AID puppliod tochnical ansiot.nco to tho Cooporativo movonon't in ti.o 
ycars 1963-66 during uhtch tlno a foundation 'a3 laid for orgaaizatlonof 	district uniono and for botor control of tho cooporativoo nonion.This a!oud) :.. co -'r:divoa to harxd!o 
aLricultiral inputs at tho cmaU comunity lovol. Tho Iordic Groupulho cmo in uith a very cxtonsivo progian to coist tho coopcrntivo 

, ,r- iarttin cortain 

riovem.ont by oup;)lyir fifty ipocialicto has continued tho dovolopoont
that uato tortod by U,3. tochmician. 

-:1. l 	 iorLi... 

Tho Succoos attaincd in tho rapid adoption of hybrid oed covn.. in loyrvahas boon largeoly duo to tho sldo-inputs that AID has nado into the overall agricultural doveJointment of ionya. I boliovo AIDea role in anton.sion dovololmont and oc'rly reoarch activitioo was noro inortant intho final adoption of hiybrid corn by the mmUl producers tLron the pro,
coos of brcorn to inprovod variotios Ono ithout the othor woullnot hmve becn -,1 nuccooaful. AID'a influonco through oondiinC Africanparticipanti t!, the Stntoa to viou U.S. ngricultro and in attondingour univoaoitio3 no : . io . fa,,Uor inUCI B>n tho ovorall accoptanco andsupport that thsl) nrot:ar i rocoivod from govornmont peroonnol. 

Evoxyj country to diU'oront in tho otato in uhich, its £armors aro movinM or 	are boin[ mo,.v. d. Thorc, -mot bo scno motivation on tho part ofthe producer to ,-.1hor uith iUlla to move cnd do comothing boforo l.-.
Cross can bo nadlo. Tho fact that hyVbrid cood corn was partly knounand dovolo- (I beft; , i.nd-pondonco of the country uas an important
factor. During, tho yoaro 1)60 to 1963 tho African farnor startod toauoken to hio role a" a ncmnber of tho conwunty. As Proaidont
Ktnatta took offico and actinod tho roino of tho govormront of thocountry in Dcco1ujor 1963, owe of his first dirocivos to his pooplo 
uao 5o incroa tho production and iork tho land, From our onpor­ioncO in lKonya uo finl cotain baoic atagoo that pooplo go throuGhuhich aosiot in cotting thon to adopt improvod altural msthods and 
use lqbrid scod. Thoy aro briofly cs follouns 

1. 	 The first ic croatin a doairo on the part of tho produoora
to raise nor prvoduco and to improve their U1volihood. 

2. 	 Thoro muzoL bo sufficient rooarph to dotormino theimproved ocds and cultural practicou that chouLl bo
unod in the different ocological zono to obtain 
incroaood roturno. 

UCrLASSIF/MD 
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3. Thoro rust bo a au.fciontly woll organizod typo of fioci noicoto roach nto the anall conm.unitios and to shou tho producorn thrwq&roult donorntra:tions tho advnntagos of thooo izpnovod ood aMcultural practico. 
4. Thoro noods to bo a roady market for tho crop as it is harvotodcomo asauranco of a roaonablo prico. 

A 
Tho fai' .r must bo ablo tooo whore ho can inmodiatoly turn his crop into moncy. 

5. To continue in dovoloping, thoro io the nood for tho read-,- aval­ability or"tho roquirod inputs into the production. Tho ;:owcmoeds, fortilizors, hand oquip cnt atc., must bo clo e to th0farms and availablo at an econonic prico. 

6. As tho farmor shows aicnn of incroasing his output t1oro wodoto bo availnblo a sourco of crodit to him at a roacorhin ratewith repayment schodulod to the timo ho can oxpect to aool hi
crop* 

E. jQ)rrto,ar1ProbL)o-m
 

USAID'a role in tho irplonontation, of tho lybrid ood 
corn programcannot bo con.jidorod a3 a diroc[ ono. We furniohod a corn Gonoticiotwho co.oin after tho hybrld ocod proCra war, startod orul assistod thoiNonya govormnont in improving its corn brooding mothodo. TUiD assi.tanco hao rosultod in the obtaining of highr yioldin hybrids oerapidly thmn could havo boon anticipatod boforo with tho nothods thatvoro proviously boing used. Tho indiroct role that AID 1kna plXcdthe building of institutions is of far groatcr importance t 
in 

tho ovox%­all offectivonoao and progron of the program than that of ,.tho broodlc
activity. Iloucvcr, the 
corn gonoticiot did aosist a groat deal inbuildinC up the adaptation trials in the different ocological aroaoso that the oxtcnalon sorvico had a woll-foundod, provon rocoorchracororindation back of than whon moving into the rocult domowntrationawith tho farmers. Ilia activition ith the ionya Sod C rmpaInadvising and oncouraging thom was another major factor in tho t42.inGnosa of that company to play its important part. 
The succoss of the program from an oporational standpoint vas contrim.butod to by the o::collont cooperation from tlo cooperating country inaddition to tho cooorntinl agency in East Africa, tho EastAgiculturo and Forsootry U)r1cloooarch Ortanization, w;horo fundiig aMoporational nuport wan arranged. The Mitoion'o clooo connoctionuith tho project to mintain adminf itrativo support and iron outn:al1l probloro that aroeo from timo to timo was a valuablo contrihbu.tion to t1ho overall coordination with tho govornmont aonciou. 

UNCLASSfIT'ID 
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SLar-0c10 a 1roatool 'to .th6 lift( Yiol~ling hybrida irz-odicktoiy.Y -~ 

ca LhtationvLand to pr~~ac ft6 bio hynn 

:7])Drr E6Ctoonbr C £ccoo inarlo1,y: 

~;'~j~j,$.~ K: (1))oxton dcmorzwrationo, oho1An,- Aincronood vic1la 

Avro4..Lu=JkOJ for thorrro 

Wao ci rioro! iiporlt-nt i~actoz' in tho inrao~inbor of~ mazll fam~ornz'A-A-116> hooin~ ti h~bid ~~7a ."Groator uoo 'c~ian b6 :6iOPoctod ul3.co o r~Io '-'" 'of th Coom nr ~o oiyta tho, Guarni*tod niZdU' tR n for 'i; 

Thofirt aoption of tho lbi odb humalfrootocrudto~ronorh station ,and~cloac lcto~the larCo ~faraing laroa. Thia'. 
" 

A'~~~~~ , -AApodty fInformi~ion. in "additionija avai~iblo at thooo, pinto to tho, fact thz-t-tho lzxprovod zood~"'A "A'wan a bi~factor loalyaopto b b~AciLubalto'nt £a-rno, 

C)"6n"C' th cop.~t , h nhL.jj(j"hoiwmni h nt 
ofdLcrnn the,~ h.d nromthcauod any~~~~~ th'l_± o I ~ oA roat incz'laon ol plnto >- W 
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1. -Iortsu 10.0 	 1.6 mbaego x 
4.50 = 7.2 -	 108 

2."!Ort--jo " 1.l bags x 151/50 32.8 
1966 crop = 	17o10.9m bag x 17/50 

-	 15.7 

3. Exporta -	 116c; -:Pgs x 2.2a'baga x 15150 17.5
1967 crop 9.00-144 29.7
 

0.*2 bap-3 x 11/00
 
= 2.2
 

4. 	Othor Board 0.1 1. bags z - 40.7 
Lo-son 0.5 = 0.8 

10.1 22.4 	 64.7 60.4 
*AUL of tho o.:.ort rplAw zm not havo bocn cold by Juno 1968 and tho contingent loo 
choun rzg nwor all havo boon dobitod to loss account. 
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Invosti-ation3 arc nou proccodinii to dotornino hou tho mrikoLin! costs ofcorn can be roducod. i'onya farnors can produco corn in comptition uithworld producorn at V3/- par ba. The prico for tho 1969 crop is C25/­uoourod. Prcliomlrxy oatiL"zationo arc that tho markot1ng coots can boroducod so that corn can bo cold by Konya on tho uorld markot and cloaral coots uith a producer price of appro:dmatoly a2/- por bcC. 

A. 

Keonya frmaroInvo alroay roachod the stac uhoro they are producing­
oufficion corn for t!ho in oinal dcz-ianda of the country. Konya sill
bo an incrcasingly lartgr o: ortcr or corn over tho no t.docado, Iro­vidod tho dynamic action that in notj tu!:.Ln,, plnco in tho country con­tinuos unabated. Tho -jxcd tith wzhich the govarnixont oolvon th
handling coot of corn iron pointai of production to ahipsido at klwbaca
will Greatly anfc& the volune oi: thcao o:q-orto. 

The Covcrmont of "tcnyi hno o3Lablichdd the policy that farmers rmust bo 
proparod to neoa theo ircc oi* world ceapeition in crops that areoxportod. Thoy sca to 'o a;,:roachin- tho problon rcallstically from
both the anglo of in, t cooU and costo of handlian to oxport. Th 
trond that hac c:irtcd can ceaily recult in Kcnya Irving an avora_o of 
ovor fLivo milion ba(. o corn p: r ycar for ox.)rt over the noxt docado. 
There is a fvr-roachkin ; transition ta!jIg placo in the anall-acalo

fa£-mig arcas of thi, 
 country. Thorn is a vitality for chnngo amonG
tho producers that in rrzultin,; in the production of morn food and
fiber than any of the nirlicr onti.atoo conceived of. Thom fivo and a half short yoarn of inloii. onncc hav producod an aua oning cmong thocmall Konya a xicultural prolucoro inthat sill, tho next Low yoarn,
uproot many a. oldthe xrlcziAr and markoting procoduroo. 

B. &ALo!ctnncato :jvngxlJOC n rornr. 

Sinco Konya io undoubtcdiy colf-aufficiont in tho production of corn 
ono may ac!: uhy we continuo our nocirbanco. The aocictanco that uo ara givin' horo io for the bonofit of r0aot. Africa. Wo nood to contlnu 
our corn Conoticict for a o frio~I yoears In order toof at loast tuo mor 

asmro that there are trin-od Airican ulho can 
take up tlhso positionaand carry on a pro.rr, of im roved -ood dovoblolont, for the LuturoeThe dovolo.Lcn of Ihbrid corn secd nt Kitalo, Xonya, in having a farroachin, dovolo-:-on.t offect in laai, Congo, Zanbia, Socalia, Tanzanla,Ugarnuz and E thiopl. Improvod woodo aro boing coat to thooo countrioa 
for trials and adaption. 

UrJCLAZSSIFI D 
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This station io conectir important gorn plam from nany parts of thoorld and using it in brooding nou lybrida that ara adapod to thedifforont rogions in Eastorn Africa. African ociontiots houll,
and aro boing trainodp uho will talo this pro(7an and carry it onin producing no oods that uil bo auprior to any now boing Grown. 

Another important roason for tho prooonco of a-corn gonoticiot horois tbo brooding vork nocooaary for tho incorporation of tho high
lyc3io (onno Opaquo 2 and Flory 2 into all of tho lhbrid vaiLotio .Lack of lxrotoin is one of tho biggost doficioncioa in tho dict of thoEaot African pooplo and it a boon found thmt tho incorporation oftho 144-) Iyaino gono will Incroaso tho Iwotoin contont of corn forhuman tcommption by 2''O lyJcont. This proro-an has already atartodand At t i anticipatod that tha firot gonoral distribution of tho highprotein Iybrids winl bo. vailnblo in tho Cantral and Laotorn Provincos
of Konya for the 1970 crop. It win bo yoar to two yoaro Intor boforothoj aro availablo for tho highor altitude, longor-Cgrowing mason
lybridW -. hio dovoloront will bo of ouch onoxnoua bonofit to huznmatritton that no otio can truly outimato Its valuo. 
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Research S.A. ]"berhartGeneticist, Crop Research Division, AR1S, USDA 
and
Associate Professor, Iowa State University, Ames, Iowa
 

(The following section on 
corn research in Kenya is 0cept!::
from the Global Crop Paper - :Con another paper prepared far' the
Spring Review of the New Cereal Varieties. 
 Dr. Eberhart was form­erly stationed at the National Ai,rjcultural ,esearch Station at
Kitale, Kenya, as 
a menber of an A.I.D. research team.)
 

29. A more useful breakdown from a research wori:cr's point of view woul,
 
be Plant Breed:Lng Research and Agronomic Research. 
A sound resear,.h
 

program includes both basic and adaptive projects. 
 But the research 
itself falls into the category of breeding or agronmic practices, cacti 
of which requires a different staff and project orientation. 

BREEDING RESEARCH
 

30. 
Breeding research is the foundation of corn improvement. Althou ;h 
agronomic practices will usually give greater increases, it is usually 
not possible to get the small-scale farmer to chang, his azironomic 
practices unless you have some sort of lever. An effective extension 
program properly oriented can convince him that, like a new crop, this 

new variety can not be handled in the traditional 
fashion.
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31. Synthetic varieties and variety crosses produced from very divergent source 
materials have a wide range of adaptation and can often be used over wide areas 

within similar ecological zones. The factors that seem to determine adaptation 

in corn are altitude, length of rainfall season, daylength, and diseases ana
 

pests. 
Corn breeding centers should be operating :.n each of the main ecological
 

zones in Africa, Asia, and South America. Formerly the Rockefeller Foundation
 

and now CIMMYT has a major International Program of Maize Improvement centered
 

in Mexico City with additional programs in Colombiax, Thailand, Nigeria, and Kenya. 

Any expansion in maize breeding should be in close cooperatioti with CIMffYT util­

izing their experience and resources. 

32. The AID-ARS major Cereals in Africa Project is an example where it has been 
necessary to supplement CIh.h T's activities. Although improved varieties and 

hybrids had been developed in Kenya prior to the initiation of this project, the 

AID-APS research has increased the efficiency of the previous program and ex­

tended the resuIts throughout Eastern Africa. 

33. The traditional inbreeding and hybridization method of corn improvement in
 

the U.S. made large initial gains, but has made very little progress in more
 

recent yeatrs. "'Ba-sic quantitative genetic studies in the U.S. have shown that 

the de] opmcnt of corn populations (varieties) and population improvement 
through recurrent selection must be the basis of modern breeding programs. The 

project in Kunya has been most useful in obtaining information on how to increase 

the eff'icioncy of recurrent selections and which methods are most effective under 

differc 1 t,1 conditions. This information has been. disseminated throughout Eastern 

Africa aid to Nigeria; and the breeders working in the national programs arc 

making use of this information with a great increase in the effectiveness of their 
breeding programs. Since corn is 
a major food crop in East Africa, most of the
 

countries have nntional 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 maize breeding program of the Kenya goverrutent 

assisted by the Rockefeller Foundation and the British Ministry of Overseas Dev­

elopment. The contribution by AID has not only strengthened Kenya's program; but 

as mentioned above, has had a big influence on the programs of surrounding coun­

tries. Ao Kenya hus been able to provide her own maize breeders, the former Kenya 
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maize breeder, mr. Harrison, has now been employed by CIW4YT as the Regional
 
Maize Coordinator. 
The success of the regional prdgram has been due to the
 
close cooperation of the AID-ARS and C.U4MYT personnel.
 

34. 
A few of the results from the Kenya and Mexican breeding programs will
 
illustrate 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 European farmers had done considerable variety improvement on their
 
own 
farms by mass selecti on prior to the initiation of the breeding program by

the Kenya govei'nment 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 8,' super­
ior to the best farmers strains in use 
in Europe:n farming areas. 
 H622 and H132
 
-area double cross and a 
 three-way cross hybrid developed by the traditional in­

breeding and hybridization method and they show the usual 25-30j superiority
 
over the parental. varieties. The variety cross hybrids H611B -nd H613B show
 
similar or even greater superiority. 
As evidenced from the experience in the
 
U.S. and Phodesin, it would be very difficult by traditional breeding methods
 
to produce further improvement over H622 and H632 by selecting 
new double crosses 
or three-wny crosses 
from the same breeding material. However, a variety-eros:;
hybrid cwi be used to make available to the farmers the improvement in the pfrl­
ental varieties obtained by recLrrent selection. The first variety-cross hyb'r.d,

H611, is the cross 
of Kitale II and Ec. 573. Ec. 573 is a race collection frnm
 
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 and
 
Kitale I]Twas the next 
 cycle of selection by Mr. Harrison. Kitale III x Ec. 573

(El) Cl 
(11 12.B) shows a 10j) superiority over the original 611. 
Figure 1 illus­
trates the improvement 
 that was made in the AID-ARS reciprocal recurrent se]­
ection program. Since Ec. 573 was an unadapted variety, very great improvement 
was made in the first cycle of selection, but less improvement is expected in
 
subsequent cycles. 
However, quantitative genetic theory 
,dicates that similar
 
improvement can be made for a rather large number of cycles. Hence, an effective 
breeding rogram wll. produce even greater genetic superiority of synthetics and 
hbY'?: over the uniproved varicties previously ava.1.abl.e theto local. farrers. 
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Table 5. Yields of the National Maize
 

Variety Trials in Kenya (q/ha) 

Variety 1966 
(27) 

1967 
(22) 

Mean 
(49) 

% of 
Kit. IL 

KitaleI I 46.2 53.0 49.6 100 

H622 
H632 

58.1 
61.2 

68.9 
68.4 

63.5 
64.8 

128 
131 

H611B 
H613B 

61.9 
67.0 

69.7 
71.1 

65.8 
69.0 

133 
139 
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Figure 1. 

1. 2 

Cycles of Selection 

Improvement in Kitale II, Ec. 573 and H611 by 1 cycle of 
recurrent selection under average conditions at 6100 feet. 
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Similar progress has been made in V520C (Tuxpeno) in Mexico by mass selection
 

as shown in Figure 2. But this improved variety has not been utilized in var­

iety cross hybrids as yet. Thailand introduced an improved variety, Tiquisarte
 

Golden Flint, developed at the Tropical Research Center in Antigua, Guatemala 

from a variety cross--Cuban Yellow Flint x Guatemalan Dent. 
Further improvement
 

in yield 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 investigated.
 

35. Figures 3 and 4 illustrate the value of the basic investigations by the
 
AID-ARS program. Under conditions that exist at Kitale in which 3 seasons 
can
 

be obtained in 2 years with dry season irrigation, S1 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

sib selection becomes much more effective than S1 testing.
 

36. The Comprehensive Breeding System proposed by Eberhart, Harrison, and Ogada
 

(Der Zuchter 37: 169-174. 1967) gives flexibility in that both improved synthetic
 

varieties and hybrids can be produced from the same breeding program. 
There is
 

cunsiderable debate whether or not improved synthetic varieties or hybrid var­

ieties should be used in corn improvement programs. 'In Kenya and in most countries
 

where mpize has been the traditional food crop, very little improvement has been
 

obtalned in corn production until the hybrids have been brought in as a lever to
 

stimulate improvement. In contrast to this Thailand is now getting very good 

average yields from the intrcCuced Guatemalan Flint varieties. But corn was not 
a bnsio food crop in Thailand, and, consequently, there was not the problem of 

chang g the traditional methods of production. Hence, as acreage of Guatemnlan 

FlinL vorieties was expanded to meet the new markeL for livestock feed in Japan, 

the farirmers could be encouraged to use improved cultucal practices in new areas. 

But there is 
now a mnjor breeding program in Thailand under the direction of Dr. 

Ernest Lyr-;,uge of CYTIIIT and staff of several local Thailand research workers. 

The development of hybrids with a greater response to improved cultural practices 

can result in even greater increases in average production, if these are used
 

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

37. Mhen the seed is efficiently produced by a private company, the additional 

cost per acre oil hybrid seed over unimproved or improved seed from a neighboring 

farm 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 mnass selectionfrom evaluations with 20 replications in 1965, 1966, and 1967. 

Extracted from the 1967-68 CDn4 Report 
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Figure 4. Expected annual gain in KCA with 2 seasons per year.
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If the former has to spend money for seed, he feels that this is a valuable crop
which requires considerable attention: 
i.e., the hybrid must go on his best land
and have fertilizer, it must be early planted with the proper plant populations,
clean weeded, etc. 
 On the other hard, 
if he gets his seed from his own field or
from his neighbors (even though it is 
an synthetic variety with considerable pot­ential when grown under the same agronomic conditions) there is nothing special
about it because it costs little or nothing extra and he soon reverts to the trad­itional methods of production. 
This tendency to revert to the traditional meth­ods can be overcome to a certain extent if the improved synthetic variety has
distinctive morphological characters such as dwarfness of the wheat and rice var­ieties or as the Katamani corn synthetics in Kenya. These Katamani syntheticswere much shorter ana earlier and were very distinctive from the previouslygrown local varieties. Hence, the extension service war able to establJ,,;h thisas 
a "new crop" that required different agronemic practices than the old vnrieties
 
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 genetically superior variety-cross hybricds
every one or two years this aspect becomes very important. Also hybrids makeit 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 hybrjd:;.
This is also true with the disease resistant varieties which are developed ,­
combat the spread of new diseases.
 

39. The development and introduction of high lysine corn varieties is an 
extremely
important program for Africa and South America where corn is the basic food crop.
As soon as 
these new hybrids have been developed they can be used 
as the lever to
get the improved cultural practices adopted. 
 These varieties will provide good
promotional material for launching a corn improvement campaign. 
Care must be ex­ercised, however, to make sure that the taste and texture are acceptable and thit 
these new varieties are truly adapted.
 

40. As part of the regional maize corn improvement program, the CY1MIT regionalcoordinator and the AID-ARS maize geneticist obtained the cooperation of all corn
research workers and established the Eastern African variety trials in 1966.

has been expanded even further in 1967, 1968, and 1969. 

It
 

The results from the
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1967 trial are shown in Table 6. Below 6,000 feet, the Kenyan hybrid H632 and
 

the Zambian entry SR52 (a single. cross developed by Rhodesia) have given uniformly 

superior performance and have greatly out yielded all local farmer' s varieties. 

SR52 is sold only in Rhodesia and Zambia, but the Kenya Seed Compitny hns been 

expanding their sales effort greatly and have been selling 11632 in Ethopia, Tan­

zania, Uganda 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 yields and is recommended wherever the rainfall season is long
 

enough. 11511 was developed by the AID-ARS maize geneticist at Kitale for areas
 

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
 

populaLion; and levels of fertility were not limiting the expression of the pot­

ential. of the irproved variety. The one exception to this is perhaps Uganda 

where ndditional agronomic research and more careful attention to the yield trials 

if; required to get the mauximiwa potential from the improved varieties. 

hl.. A -,imi].tr regional trial has been established in West Africa by Dr. J. 

Craig at lbzidun with the AID-ARS Major Cereals in Africa project. Results from 

I locatioi,; in 1967 are given in Table 7. No hybrids are currently available in 

Western Africa and the yield levels at all locations are extremely poor indicating 

thft. other r.onomic practices are also limiting yields. Considerable agronomic 

re :carch is required to identify these limiting factors and to find economic meth­

ods of reroving these limitations. The AID-ARS team at Samaru, Nigeria is raking 

cori;derable progless in this area. 

J2. Similar trials are being conducted in Cetral America under CI, .YT 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
 

unimproved variety for al maturity groups. 

Agronomi c Research
 

113. Most administrative and research personnel without experience in developing 

countries asszune that the only requirements for increased corn production are an 

improved variety and fertilizer. The error in this assumption has been demonstrated 

by tho investigations conducted by Mr. A. Y. Allan on several farms near Kitale, 



Table 6. Yields (cha) from the Eastern African Variety Trial in 1967. 
@ 

Ethiopia (3) Uganda (8) , Kenya (3) Kenya (3) Kenya (4) Weighted 
LoVcaretVariety "1 mean % of mean 1800-21O Werghted

% Of me8an %of Averqge

Local Local Local Local 

R632 
SR 52 

167 -4 152 68.473.2 154 150 68.8 13846.8 52.3 127H 6J3B -161 69.1 57.769.2 146 152 72.2144

H 511 35.2 121 65.6 40.0 97 56.052.3 10 35.2 121 63.3 144 67.5 b15139 46.3 93 935 54.043.1 105 44.8 
SV 11 
 37.9 80 40.0 134
SV 28 51.537.7 123 44.079 37.5 88 19.1 46Local syn. 50.5 106 

129 47.6 105 40.2 80 
37.9 

33.1 114 49.9 23.4 57 36.7Local 110 50.047.5 00 29.1 100 41.100 45.5 i00 0 l 100 41.9 
4" 36­K(a umani 29 lo42.2 89 31.0 107 11 w 

38.5 
 85 38.2 
 76 25.1 85
L.S.D. .05 33.614.8 4.5 
 12.0 - 20.8 - 14.2 -

Recomwended hybrids are underlined. SR 52 is not available in East Africa 

no 
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Table 7. 	Yields (lbs/acre) of 1967 West African uniform maize trial entries at 
4 locations. 

Upper
 
Entry Origin Senegal Dahomey Volta Nigeria Mean*
 

Composite 
Jaune D'Ina Dahomey 2536 ?715 2300 3448 2750 a 
Massayomba Upper Volta 2341 2800 2320 3250 2678 ab 
Ald iobla 
Mais Blanc Upper Volta 2581 2460 2360 2681 2520 ab 
NS 5 Nigeria 2492 2310 1800 3127 2432 ab 
NS 4 Nigeria 3097 1850 1540 3003 2372 abc 
NS 1 Nigeria 2127 2260 1495 3052 2233 abc 
Darsalam Upper Volta 2314 2100 2040 2442 2224 bc 
ZM 10 	 Senegal 2848 1810 1440 1460 1890 cd 
Jaune Flint
 
De Saria Upper Volta 2358 1550 1520 1039 1617 d 

Mean 	 2522 2206 1868 2611 2302
 

:'Oeans that do not have an alphabetical letter in common are significantly 
different at the 5% level. Means that have an alphabetical letter in common 
are not. significantly different at the 5% level. 
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Table 8 • Resultsi of regional trials grown at 15 locations in 6 Central.
 
American countries. 

Yield Days to %ofVariety Origin Tons/ha flowerl tester 2 

Late
 

Hibrido semi-cristalino 
 Mexico 
 4.17 
 59 103H-507 (Check) Mexico 4.o4 61 100
H-1 Experimental 
 Venezuela 
 3.96 57 
 98
Tuxpeno Synthetic Honduras-Mex. 3.52 60 87
 
Diacol 154 Colombia 352 58
 
Poey T-66 (yellow) Cooba35 883
Poey Seed Co. 
 3.62 59 
 87 
Intermediate
 
Composite E.S.1 El Salvador 3.30 56 96
H-5 El Salvador 4.60 55 134
H-4 (Check) El Salvador 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 Salvador 3.33 
 54 97
 

Early 
H-3 El Salvador 3.40 53 107H-! (Check) Nicaragua 3.19 50 100 
Early Composite Honduras 
 2.98 52 
 94
Synthetic 2 
 Nicaragua 2.41 49 
 76
Local Variety each country 2.28 -- 73 

1 Averages for first planting cycle (spring) for 1965-1966.
 
2 Averages within the three 
groups of varieties--late, intermediate vad e,,r.y. 

Extracted from the 1966-67 CIMMYT report. 
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Unimproved Maize Production 

(Western Kenya) 

1.97 tons/ha 

Hybrid
Nand P , 

'*Y 
. 
Early planting

Good stand 
Clean weeding 

3.27 tons/,a 

$56.55 extra return 

40 . 4 2 c o s t 

a 

fa ors 
4.89 tons/ha 
$127.02 extra retur7 4 e t 

1n.13 netet 

Improved Maize Production
 

8.03 tons/ha
 
$263.61 extra return
 
5.16 cost 

$213 •45 net 

Figure 5. Extracted from a 26 District Husbandry trial grown at6 locations near Kitale in 1966. 
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Fig.6 Response to delay in planting of
Kenya Hybrids in 1966 
(2) and in

1967 (4) near Kitale.
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Figure 7. Effect of time of planting on yields of Muratha 
at Embu 
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Figure 8. 	 Response of Mur-tha and H 51.1 to increasing plnnt 
popu!htions tt 6 locations in Central Province in 
1967. 



31.
 

100 	 (48) 

90. 

80­

-, 70­

'~60­

50­

4,0- //
 

40 / 

30 

67.3 	 134.5 201.8 
kg N per hoctare 

Figure 	 9 • Response of virieties to U at Lundazi, 
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Figure 10. Response of varieties to plant population 
et Lundizi, Zambin in 1966/67 
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Figure 1. 
Environmental Index (q/ha) 

Response of H 622 and 1Qtumbili to varying
environmental conditions in Tanzonia in 
1965/66*
* A. Bolton. E.A. Agric. Jour. (Inprcss) 
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Figure 12. Response of a sorghum variety to fertilizer in the presence and 

absence of stalk borers (Chilo partellus) at Serere, Ugnnda in 
''rO n'-.I ' 'r-'m +-inle rnnfbintedl bv K. Starkes and G. Schuriaker. 
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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 package of newa deal a introduced variety (without borer resistance),
fertilizer, plant populations, etc; and in that particular year there was niheavy 
infestation of stalk borers, there would be a very disasterous result. 
At Kino,
 
Nigeria, a fertilizer factorial trial was a complete failure in 1967. 
 In ])6

when lime was included, 
a response of 580% was obtained from nitrogen and 
 hO%
 
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.
 

46. The agronomic 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 commercial compv!nr:1

had greatly expanded operations in Kenya and were 
 selling mixed ferti~zer.; corn­
posed of di-amnnonium phosphate with calcium-ammonium-nitratc applied a: a top
 
dressing. Since sulfur is not included 
 in these fertilizers there hajve becn
 
some crop failures on newly plo.ed land in Kenya in 1968 even 
 though generous
 
levels of N and P205 were 
 used. However, the agronomist promptly identified tie
 
source 
of the trouble and gave recommendations to prevent this from happeiiing 
again in 1969 and even in time to save 
some fields in 1968.
 

47. On the clay soils on 10 farmer's fields near Mt. Elgon, the natural icv, .s
 
of phosphorous 
 seem to be adequate for extremely high yields. Hence, the rec- ::ix:,-,­
dation is only to replace phosphorous used corn Theby the crop. responc-e to 
varying rates of nitrogen from 0 to 220 lbs/acre are shown in Figire 13. The
 
optimum economic 
 rates are shown when nitrogen costs are $.126 and $.098 pTr 11).
Kenya had been subsidizing phosphate fertilizers previously but with the recen;
reduction in price of corn for the farmers to 25/- per bag ($38 . 6 0/ton) the 
government has increased the fertilizer subsidy. The cost of arnroniw sulph:lt.u­
nitrate to the furier is reduced from $7h.73/ton to $6745 by a 9.7% ;ubsijy. 
Single superphosphate is reduced from $54.25 to $38.84 with a 28.4%subsidy. An 
econo~mic response to both N and P with an NP interaction was obtained on .8 
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FIG. 13. MUTROGEN RESPONSE ON 10 CLAY SOILS, ON OR NEAR MT. ELOON, KITALE. KENYA, 1968.
 



f'.rucr' s fields in other parts of Trans Nzoia; with sondy red soils. The r,:'1)on:e
surfnce i.- hown in Figure 14 and Table 9 gives information on economic lev!:s 
cad potentiA, profit. These results suggest that although average yields iLn the 
Trons X:,.oia ire only 2.8 tons/ha, these could easily be doubled with creful 
attention to cultural praictices (as was clone in these trials) and mor: gcrls 

applicz:tions of fertilizer. 

18. Extensive trials of a similar naturu have been conducted in Mexico by C: M:M4Y. 
Exccllent re:;ponses to nitrogen were obtained for sites with adequaite rainfOtl as 
!hown in Figure 15. Yields without nitrogen gave lower yields than in IKenyii but 
maximum yields were not as high. 

agencies wi.Ihin 

Rlezearch-c t en; on Tiniaon 
1;9. In many countries the coordination between research and extension :ict.ivi­
ties is not as close as might be desired. This is 
that they are in completely different ministries or 

sometimes 

in differ

c.,used 

ent 

,,y the frct 

a ministr/. The AID-ABAS '.1Jor Cereals Project is planning to assist in this ;,rea
by assigning agronomists in certain countries with responsibilities in this area. 
Often the research organization has adesuate facilities for the develop.ment of 
improved varieties, but lacks the means to obtain evaluations in the major corn 
growing areas in the country. This agronomist would be responsible f'or n:a:.ng
nrrange!;nents with the Ministry of Agriculture for facilities to conaict C . 
trial.s. Ile :ould be responsible for preparing the trials tand summarizig Li> 
results. This would include the evaluation of the improved varieties and u.Qe'tA­mining optijuin cultura± practices to obtain maximum economic yields fromi: f-cs, 
improved varieties. Once these results become availnble he would be expectoti. to 
present the information to the extension personnel, to assist in making,, th, :-.­
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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FIG. 14 NTROGEN AND PHOSPHATE RESPONSES 
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ON 18 SANDY CLAY SOILS IN THE TRAMS NZOIA, KITALE, KENYA, in 1968. 



TABLE 9- FERTILIZER RESPONSES ON 10 CLAY SOILS, ON OR N4EAR MT. ELGON 

a) N costs/70 ($.098) per lb. and corn sells for 25/-per bag ($3 8 .60/ton or $.98/bu)
 

Money 
available for Reconmended Predicted yield Increase in gross Increased profit % Profit fromnitrogen per acre. N increase return per acre. per acre. nitrogen usage
Shs Dollars Lbs/acre Kg/h Bags/acre Tons/ha Shs Dollars Shs Dollars 

50/ - ($7.00). 71 80 
 11 2.47 275 $38.50 225 $31.50 450
100/ -($14.00) 142 159 
 17 3.81 425 $59.50 325 $45.50
Economic optimum 134 191 214 20 3254.48 500 $70.00 366 $51.24 273
($18. TI) 

b) Nitrogen costs/80 ($.112) per lb. 

50/ - ($7.14) 63 71 
 10 2.24 250 $35.00. 200 $28.00 OO
100/-. ($1.29) 125 1'0 16 3.58 400 $56.00 300 $42.00 300
Economic optimum 131 187 210 
 20 4.48 500 $70.00 369 $51.66 282
($18.35) 

c) Nitrogen costs/90 ($.126) per lb. 

50/ - ($7.14) 56 63 9 2.02 225 $31.50 175 $24.50
100/- ($14.29) ill 124 15 350

3.36 375 $52.50 275 $38.50 275Economic optimum 127 182 204 19 4.26 475 $66.50 248 $48.72 274 

($17.79) 

$1.00 = 7/!4 Shs; 1 ton/ha = 4.464 bags/acre; 1 kg/ha = .893 lbs/acre 

N.B. There were no significant phosphate responses on these soils and therefore it is recommended that phosphate beapplied at rates adequate to replace the phosphate removed -n the crop. S3uggested rates are 20 lbs/ecre P2 0 wherethe expected yield is heiow 20 has/acre, and un tc 0 lbs P 0o per acre at higher yield levels. Phosphate w erenot included in the fo'lo 'ng tale" the n t i d ed in costs are nc'is cgared an
cost r 3g as "overheed'cost here. 
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Figure 15. Response to N from 76 fertilizer trials in Central Mexico when 

the response was not limited by drought during 1962-1965. 

Extracted from the 1967-68 CINl4YT Report. 
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THE KENYA SEED COIfANY--A KEY FACTOR IN THE SUCCESSFUL 
MAIZE fl4ROVENT 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 first Kenya hybrids were released in 1962.
 
This company had been organized by a group of large-sca]e European faimners
 
in the 
Trans Nzoia area near Kitale. In order to make available to them­
selves seed of the new grass varieties being developed by the Gras.l.nd 
Research Station at Kitale (subsequently expanded and renamed the Thtion.,l
 
AgricultLual Research Station). A Danish farmer with previous seed prodicLion 
experience was one of the main stock holders and enthusiastic promotors in
 
this company. 
Although seed is provided throughout East Africa now and 
even
 
exported to other countries having similar ecological conditions including
 
Australia, the grass seed market was fairly limited. As these farmers look­
ed for additional sources of revenue 
 they discovered there was a good m;rket
 
in the export of sunflower seeds primarily 
to the U.S. for the bird seed trade. 
To exploit this situation, the Kenya seed company purchased cl.eaning and
 
grading equipment, and contracted the production 
of the sunflower 5(-- ,.(
 
interested farmers. 
 Despite this expansion, the company went through i ,. 
years of financial difficulties; but in the early 196O's the Kenya ]krnx"'
 
Association provided 
some needed capital. in exchange for a percentage of tile
 
stocks and advertised for a professional manager. They were able to hire the
 
services of extremely energetj.c and efficient Dutchman, Mr. W. Verburt. 

When the Kenya government was informed that the hybrid seed had provun 
to be a superior product and was ready for commercial development, adv,'se._ 
ments were put out to various cormercial companies to find an interez d orl'Lbll­
izotion. 
The Kenya Seed Company requested permission to produce the sod
 
immediately and was given a five year monopoly by the Kenya government a:1 !11 
incentive to invest money in this area. 
 No other companies were interested.
 
Because of the surflower section, it was very easy to move into hybrid seed 
cleaning and grading by merely obtaining ne.i screens for the present plant.
 
Thei-e were the usual difficulties the first year including late arrival of the
 

http:Gras.l.nd


screens, weavil infestation of the hybrid seed in the fields, and not adequate
 

fumigation subsequently, etc; but all in all the Kenya Se6d Company did a very
 

efficient job from the beginning. With the subsequent expansion in the demand
 

for hybrid seed, the sunflower plant was completely inadequate 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 seed
 

was also built. (Kitale is very fortunate in having a relatively cool climate
 

so that there is no problem in maintaining germination for a period of time
 

under normal storage conditions; whereas more tropical areas would have had
 

problems in this respect). The manager was also sent to the U.S. to visit
 

seed companies he-'e and look into their methods of operation so that the ef­

ficiency of the maize 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 a, 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 a semi-private company that depends on a reasonable profit,
 

the hybrid seed hn been sold to the farmers accordingly, and the Kenya gov­

ernn~i~,1 has not found it necessary to provide a subsidy. This was certainly 

a wlrw, deeision and has contributed to the success of the maize improvement 

beca,use Lh' formers, especially uneducated ones, feel that something that they 

have to p:;y extra for must be a superior product. (If the cost is low they 

feol. the qulity is also correspondingly poor). The price is carefully con­

trol.lcd all. the way through channels, from the price paid to the growers down 

to wholesnle prices and even retail prices in individual small shops. This
 

price is set as a joint policy between the Kenya government and the Kenya Seed 

Cotinpny at a level sufficient to provide a fair profit to the Kenya Seed Co­

rnany is well as to the middlemen but yet does not permit exploitation of the 

people. This is a uniform price throughout Kenya. If any distributors or re­

tail.ers are found to be selling seed above the established price, they are no 

longer permitted to obtain suIpplies of seed. This has proved to be a very ef­

fectLive means of cc)i',r2olling the price. Although the large-scale farmers 

(rieziriy half are now Kenyan) require graded seed for machine plnriting, the de­

rmnd from smnll.-sctle farmers using hand planting equals or exceeds the demand 



for machine planting. 
Hence, only the cracked and very small seeds are dis­carded. 
 The medium flats and medium rounds are graded out for machine plant­ing, and the remainder of the seed is mixed for sale to the small-scale farmer.
This factor plus the general efficiency of the Kenya Seed Company has permitted
them to sell hybrid corn seed at one of the lowest prices throughout the world,

i.e. $228.30 per ton 
($5.80/bu).
 

There has been very close relationships between the Maize Research staff,of the National, Agriculture Research Station, and the Kenya Seed Company per­sonnel. Initially the inbred line bul.king and production of single crosseswas done by the Maize Research Section. 
But with the very rapid expansion,
this soon became impo.sbIle ;,nd the Kenya Seed Company hired one of.the assist­ant plant breeders fcomI l!, kesearch Section to supervir;e this operation bythe Kenya Seed Company Jt.n;cLf. o 
!,te T iize Pc,'enrch Section merely maintainsBreeders' seed of t;ach Jnbred line and :;ellS thin to the Kenyawhenever additionI ,eeu Company
bulhi(g is ve'uirL. With the fradlaI shift from tradition.al inbred lines and three-,m 
 anidozbecros, hybrid:; to the variety-crosshybrids, inbred line iiainta nance raId ::ingile pro, isProduction

increnmingrly h-econi ng Enle, iportrnt -pcctl. In the vriri;y o'os;es, the improved par­ental. varieties are ,;ol-l to Ithe Kenyc ,eed Comp :ny V;Pter each cycle o0'iJ.Vprve.ment. These stocks ire ,L T) and useseup 
 to replace the previo1 ',; muteriel.This raintains very tiirgh level of seed stocks becau,,e the hybridn growncommercial byfarmers are never riore than 2 or 3 Voneratiuns away from the improv­
ed strnins devel.oped 
 b, the plarid breeder:;.
 

The Kenya Seed Compar,',:ise.; 
 its very heit i'tirmers to bulk up and hau1mdethe breeding stocks. The contilaet, are at guaranteed priceslines and for the inbredsingle crosses produced fro inbred lines with their more imcertainproduction potential. The comminercial, seed is also handled through contractswith the large-scale farmers near Kitale. Initially all the seed producers
were European, but !s 
 these farm: have been moving into Kenyan ownership, thenew farmers have been encouraged to produce the hybrid seed as well.mittee A com­of Re.-cerh and Kenya Seed Company staff screen the applications fromthe large-scale farmers and select the more competent farmers 
as there is al­ways an cxcess of' applications over the amount of seed required. The priceincentive and this selection is one of the most effective means of providing
 



high quality seed. The Kenya Seed Company pays these farmers 80 shillings
 

a bag or $123.53 per ton ($3.14/bu.) for this seed compared to the commercial 
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
 

grower is permitted to produce J0 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 1968
 
there were 29 European growers and 17 Kenyan growers for a total of 466 hectares
 

of seed.
 

The Kenyan governmeriL has a certification program with standards equal
 

to or above those of the International Crop Improvement Association. Any
 

seed that fails 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 channels as well. In addition
 

to this, the Kenya Seed Company has their own staff of advisors to help now
 

growers 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 working with the
 

large-scale Kenyan farmers, the percentage of failures has been held to about
 
five percent annually.
 

The seed for the small scale farmers was packed in 20 lb. cloth bags which
 

is 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 is distributed through the Kenya Farmer's Association (KFA) and
 
Dalgety, Inc. KFA is 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, small items of
 

farm machinery and parts, and various farm chemicals. The Kenya Seed Company
 

has also established outlets in Tanzania through the Tanzania Farmer's Assoc­

iation and in Ethiopia with Ethiopian Building Supplies and Technical Company.
 

The KFA maintains 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 foi- small businesses.
 

The Kenya Seed Company monitors the situation closely; and if there are
 
bottle necks and other problems, it helps in solving these problems. 
 It also
 
has a 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 Compfny was more optimP;tlic 
than government personnel and always produced more seed than government 
research and extension personnel felt might be sold. Unexpected rapid 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 25-50', 
to enable equal distribution of the seed to those desiring hybrids. 
With this
 
shortage, production in 1966 was tripled (see tables i. and 2). Better cultural 
practices by the hybrid seed producers and favorable environmental conditions 
resulted in a very lar7ge crop, with a resulting large carryover which i:o:,d 
a severe financial strain on the Kenya Seed Company. Since that time sales h.vc 
stabili:ed so that it has been possible to more accurately estimate dem-z . 

The severe drop in the sale to large-scale farmers in 1968 was dte lu th. 
drop in price of commercial maize from $58.10 to $38.60 per ton. In the s.,.,1, 
scale farming areas dernnd continued but at a much reduced rate. This redtiction 
rate was partly due to the lower price but was also a reflection of diLt,1bou1 
and credit problems. The government had extended credit to fri'mers with 15 or 
more acres, but because of inadequate staff and other problem,-, ther-'- werre 
long delays in processing these applications. Hence, funds for seed and fert­
ilizer were not available in time for early planting ans reouired. 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 as the 1,7A 
and Dalgety were concerned in obtaining payment for seed supplied to those,­
merchants on credit in 1967. Hence, in i968 all wholesale sale of seed to the 
local merchants was for cash. Hence, many of these merchants were unable to 



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

b, the small-scale farmers prior to planting time, the limited stocks were 

soon exhausted following the onset of the rains. By the time the additional 

stock had been obtained it was too late to benefit from the early plantling 

part of the package deal and the farmers tended to plant their own seed rather 

than waiting for the hybrid seed to arrive. The Kenya Seed Company sales 

manager, Mr. Hazelden, 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. 


