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HOto/ HYBRID SEED IS REVOLUTlO:JIZI.NG HAIZE 
GROHI~V: TN KENYA 

19Mt 
N. Harrison, S. A. Eberhart, P.T.". Ni.riC;, I,. Y. Allan, tL H. Verburgt, 

and F. Og'10a 11 

,"J I () 1 , " 

Dua to the rapidly increasing world population, it is essential to ob~ain 

higher yields from staple food crops. This vital problem has frequently been 

discussed at meetings of the A.merican Society of Agronomy (2), and at the 1966 

gathering Dr. t%rtman (3) outlined some important principles which should be 

followed when attempts are made to increase the food production of developing 

c')untries in particular. This paper may be regarded as a case study of the . 
application of these principles. It is dlso an cXitrnple of successful coopera-

tion between expatriate and local staff of the United States Department of 

Agriculture, an African Department of Agriculture, and a Lonur.ercial African 

seed COmrHln)'. Grateful acknolvledgm2nt is made of jOint use of funds from the 

KenY2 Government, A.J.D., the Rockefeller Focndation, the British Hinistry of 

Overseas Development: ~nd last, but by no means lC.1st, a large contribution 

from the :naize fanJel's themselves. No single orga:lization could have carrit:'d 

out t-lhat has been achieved through cooperat ion. 

)../ Coordinator, Eastern AfricCl'.1 Cooperative Haize Improvement Program, 

Kitale, Keny.:!: Interllational Center for ~Iaize and Uheat Improvement; Research 

Geneticist, AID/ARS, Kitale, Kenya; Director, Kenyl Department of Agriculture, 

Kit~le, ~cnya; Mniz~ Agrcnoulist, Kenya Department of Agriculture, Kita~c, Kenya; 

Managin3 l'i.rcctor, K(~ny.1 Seed Company, Kit<11c, Kell/a; Senior Naizc Rcs('.:1rc:h 

Offir:.l'r, Dl'purtlllCllt of Agric1l1ture, Kital.:~, Kenya. 
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There is a huge difference, \'lhleh is often not understood or may be 

overlooked, between crop improvement programs designed for developed countries 

and similar projects for developing countries. In developed countries, 

reasonably sound agricultural systems and methods have been developed by 

generations of farmers through a process of trial and error. Over centuries 
;, 

of experience, farmers learned \'lhich factors had the biggest effects on yields, 

and the necessity for such practices as early planting, clean \'leeding and 

crop rotation was fully appreciated. In recent tim~s, agricultural research 

workers have investigated these systems and practic2s and have found out why 

many of them arc basically sound. A relatively hig~ standard of crop husbandry 

has been established 3S normal practice on nearly all far~s. When research 

workers produce a new crop variety, or a new production method, th~se innova-

tions can be .:lOd usually are adopted very quickly Lj farmers, ",ho derive 

immediate economic benefits by so doing. Results of research Hark are directly 
, 

applicable to the loc-ll farmer Lecause the standards of crop husbandry are very 

similar. Further improvements in crop yields can be obtained only by more 

intensified efforts in narrower fields. 

In developing cO'll1tries, the situation is ofte:1 completely different, 

because sound agricul:ural systems have in many cases never evolved, Hith the 

result that the standards of crop husbandry may be abysmally 10H. Research 

workers in these countries frequently carry out trials and experiments on 

their o\m resenrch stHions under good husb':lIldry conditions, and then make 

recomrnendntions based on these results Hithout considering sufficiently the 

vast discrepil11c ies in husb.:mdry standnrds. The loc;]l fanners may be persunc!ed 

to spend money on trying out some of these reconullendations but generally the 
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results are disappointing because the recommendations are applied under bad 

conditions. In order to improve food crop yields, the most rapid results are 

obtained by simultaneously raising the levels of all factors t.,rhich influence 

yields; rather than by raising the level of cne factor at a time. A major 

alteration of only one factor mny merely upset the equilibrium. 

In Kenya, average yields of the staple food crop, maize, have increased 

greatly in many areas since 1964 because a determined effort has been made to 

improve the levels of all the important factors siwultaneously. The success 

of this maize improvement program is mainly due to the folloHing [actors: 
• 

1. An effective breeding progr[lm Hhf.ch produced hybrids \.,ith a superi-

ority over local varieties of 30-80%, depending on altitude. 

2. An agronomic research program Hll ich found out \-Iher€! and hOt" to gro\V 

these hybrids in order to obtain their maxim;'l:n potent ial. 

3. An active field cxtf'l1sion st.-lff \vhich organised a campaign to place 

a demonstration plot of properly groHn hybrid maizE. in each locality within 

walking distance of nost farmers. 

4. A commercial seed firm \"hi.:h orgnnised thE production and distribu-

tion of high quality hybrid seed at s reasonable cest. 

5. An organisation that combined under one direction all these atagus 

from basic research, through applied researe!. to development and extension; 

and integrated all parts of the program to a policy of using improved seed 

of the hybrids as a lever to stir:1Ulatc better husb'1I1dry st.:lndarrJs. 

1. Breeding the lIvbrids 

The technical .:lfpects of the comprehensive breeding system developed by 

the Kenya Naize Res~r.rch Secti.on have been described elscHherc (1). Hodern 
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methods and recent theoretical findings have been combined into a systematic 

approach designed to give maximum progress for minimum cost. Introductions 

of new accessions are particularly important in a country \.,rhere the crop is 

not indigenous and little previous work has been done. In Kenya, opportunity 

was taken of the fact that we have the same ecological conditions as certain 

areas of Latin American, on the Equator and at high altitude, so that we can 

use directly some of the great genetical range of variability of maize 

collected by Rockefeller Foundation and other workers and described in their 

series of bulletins on races of maize. A major "breakthrough" \.,ras made \.,rith 

the achievment of good crossi'1g value betHeen Kenya and Latin American maize 

types. The breeding program is nm.,r designed to exploit tl;is breakthrough as 

rapidly as possible. Similar situations exist in other crops (In Kenya \.,re 

are nm.,r trying improved bean varieties from the Latin American cenler of 

origin instead of looking only to Europe or the United States for introduc

tions.). 

Breeding methods were adapted to this special situation so that more 

rapid progress has b(-en made than would have been expected from conventional 

methods appropriate to differe~t situations in ten~erate countries. Flexi

bility of the system was considered most important. The system used permits 

the production of hybrids, improved synthetic or composite varieties. We 

did not know if peasant subsistence farmers could be persuaded of the benefits 

of paying the necessarily high price each year for first generation hybrid 

seed. If much second generation seed was graHn, yields \vould be decrr;ased 

instead of increased. The extension service of agricultural officers, in 

the special effort described later, have in fact convinced farmers of the 
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value of hybrid seed. The difficulties have been overcome and our fears proved 

groundless; so that work is now concentrated on the development of hybrids. 

However, the breeding of the synthetics and composites is not wasted work 

because they \-lere del iberately planned as improvement s of source mat~rial from 

whic:h to extract better hybrids for the futur 2. Also, varietal hybrid crosses 
J 

. .-: ) /" I 

between improved composites and synthetics can be achieved.f-ul.--t-Rer than conven-

tional hybrids and, in our special situation, modern refined recurrent selec-

tion methods in the composites are raising the yield levels of the hybrid 

crusses be~ween them at a much greater rate of increase per year than by 

conventional inbreeding. Orthodox hybrids have been as successful as in other - .. 

cO'mtrics but the ne\, types of hybrids, possible under our special circumstances, 

are rapidly replacing t11em because of the greater yield increases obtained. 

Table I illustrates the improvements made by this breeding system at 

Kitale for late maturity maize. Kitale Synthetic II and Kitale Synlhetic III 

were produced from Kitale Station open-po11inated maize by one and t\lO cycles 

respectively of recurrent selection for general combining ability. The 

superiority of Kital!? III over Kitale II is also carried through into the 

varietal cross. Hybrid 6llB containing Kitale III is superior to hybrid 611 

containing Kitale II. Inbred lines F and G were developed from the elite 

lines used to form Kitale II and are clearly superior to !:he earlier inbred 

lines D and E. 

Composites from local varieties and from material introduced in 1959 were 

available for yield trials for the first time in 1966. The results art.! shO\ .... n 

in Table II. Kitale Composite A is the advanced gl~neration of Kitale II x 

Ecuador 573. Kitalc Composite D H[lS developed frolll scvcr.:ll sources of elite 
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Kenya varieties whereas Kitale Composite C was developed from Ec.573 and 

additional selected Central American varieties. Composite D includes all 

entries in both Band C. Composite E includes all entries in D plus addi-

tional accessions that had other desirable characteristics. The superiority 

of composites D and E Over the others clearly demonstrates the importance of 

using a \<lide range of divergent material to form the breeding composites. 

The next stage \"i11 be to compare the varie ty crosses of these new composites 

with current hybrids. Intensive recurrent selection has already been started 

in composites A, B, C and E . 
• 

111ere is very good reason to think that these developments, not so 

easily obtained in other countries, will soon lead to hybrids with even 

greater yield increa;,es. 

Similar pcogess is now being obtained at Kakamega and Katumani in breeding 

early Bnd medillm maturity maize, using the ideas and methods from Kitale, in 

programs entirely financed by Kenya Hithout any ou,:side assistance. 

2. Deter'l1inin~ the Ar;rono:nic RCCluirer!cnts 

Prior to the cu:.-rent m.:1ize improve:ncnt progr.:'ln, the average yield of 

maise in Keny.:1 \·l.:1S (,3tir.laled to bl! about 1,000 kg/ha. In.:l series of dis-

trict maize "'1dety trials, \·:hich h':lVe been carriej out for several years 

under good hllsb.:1ndry conditions, t:le local farmer's maize includc·d at each 

location yielded an .lveragl' of 4,040 kg/h.:1 in 1964, 3,280 kg/ha in 1965 and 

4,750 kg/ha in 1966. In fertiliser trials carried out under good husbandry 

conditions \vith loc:ll and improved types of nwizl', the yields of the control 

plots \vithout fertil Lsers \';01'0 sl'veral times gn.!atcr th,1n the national 

average yields. Since the 10\" n'aize yields in Kenya apparently ore not due 
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primarily to the genotype of the local maize, nor to severe nutrient defici-

encies, the poor standards of basic husbandry seem to be a major factor. In 

order to verify this and determine objectively the relative importance of 

husbandry factors, maize varieties, and fertiliser requirements and the inter-

actions of these factors, a series of multifactorial experiments Here laid 

do\VIl in 1966 at 6 locations in Hestern Kenya. THO levels of six of the main 

agronomic factors influencing yields Here included in a 26 factorial design, 

with the high level representing currently reconU11ended good husb.1ndry, and 

the low level representing a defined level of bad husb.1ndry as often seen 

under normal farming conditions. The details of t:1e six factors and the 

treatment levels arc sho\oJl1 in Table 3 along Hith the Y i cl d s Ivh i c h 

were obtained, and also tho appro:dmate differences in costs betl-lC'cn obtain-

ing the high .1nd 10\-1 levels of each iactor. Under these conditions the tirr.e 

of planting and the type of m.1izc cle.1rly have biggest effects on yields. 

I 

The plant population and st.1ndard of Iweclin[; arc n'~xt in importance, \,'h('re.1s 

the fertilisers arc relatively least important. 

There \'.'ore big interactions bct\vecn the time .Jf planting, the type of 

maize and the pl.:1I1t ~opulatioris, so that in order to obtain the highest yields 

from the hybrid, it ',.Jas essential th.1t these L.1ctors \.,ere at the correct level. 

When this was done, 8030 kg/ha were obtained. 

These results confinn that Kenya's 101-' average yields arc probably due 

to all facton being al the 1m,.' levels. Yields can be improved Ereatly, at 

a negligible rost, by cOllccntraling on such simple points as (1) good land 

preparation, (2) early planting, (3) the us.:' of hYJrid seed, and (4) planting 

at the correct population. Nore expensive inputs StIch .:lS fertilisers cmmot 
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give profitable returns \oJhen used under conditions of poor husbandry; and it 

is wrong to advise farmers, especially small farmers who are short of capital, 

to spend money on fertilisers before they have raised their husbandry stand

ards to levels at which fertilisers can be profitable. 

In addition to this evaluation of husbandry factors, other agronomic 

investigations are carried out to determine the optimum levels of individual 

factors, such uS the best plant populations for the new hybrids, the rates 

of fertilisers Hhich should be applied on various different soil types, and 

the best types of improved maize for the V.:lrious different ecological zones. 

These experiments, Hhich 3re conducted at good husbandry levels, are laid 

dOlm over n \'lide range of altitudes, and on as many di.fferent soil types as 

possible. 

From the results of these investigations, recommendations are prepared 

on varieties and cultural practices. These recolTurendations also take into 

account practical points Hhich have benn noted from farmers in th8 course of 

the annual maize tours, ,,,hich are made during the gro\"inc season to various 

parts of the country. The recomPlendc:tions are prescnted to lIwize gro\vcrs in 

several \"ays. Every year, just befon~ p1.1nting ti'llC, the latest recom:nenda

tions arl.' publislwcI in the "Kenya HC'cddy Ne\·}s" and, in S\"ahil1, in "Ukulima 

was Kis<lsa". These pub I ic,1t i_ons are \.,ride ly rCild by literate farmers. 

Reprints of these articles are circuLltcd to extension staff in all districts, 

who digest the inform.:1t ion [lnd pass it on to their junior staff. Summaries 

of these recOl1ullenc\,ltiolls arc printed in leaflets in English and S",al,i1i by 

the Kpnya Seed Compall J', \·,110 insert one leafl('t into every packet of seed sold 

for hand-pl.:lIlting to tIl(> smaller farmers. 

http:publishc.tl
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To ensure that extension staff are up-to-date with the latest informa-

tion, seminars are held before planting time in the main maize-gro\.,ing areas, 

and at these meetings there is a direct exchange of information bet,.,cen the 

extension staff and the research workers. During the annual maize tours, 

the research ,.,orkers visit fanners' fields accompanied by the local exten-

sion staff, and observe how the various recommendations are working under 

farming conditions. Another Hay j.n ,.,hich the research ,.,ork is publicised is 

by holding annual field day3 on the researcll stations. Durjng recent years 

the atten~ances at such events have frequently exceeded 1,000 visitors. 

Although the mdize research tean. is very interested in follo,.,ing-up the 

results of this work, the main extension effort must nat~rally come from the 

field extensicn officers of the Agricultural Department. 

3. The Extension Progr.:.1m 

Effectivo brcedip~ and agronomic research will not benefit the develop-

ing countries Ul. less the local farmers buy the improved seed and gro,., it 

with the recoillmended cultural practices. Farmers throughlJut the \,TorId tend 

to be conscl-v111ive. If they hl1ve ahlilYs gro\VJl 11 crop in the same manner as 

their fathers and grandfathers have done, they feel they knO\" ho\" to grO\., it 

( 

and do not need advice. This socialogical problelll seenls to be one of the 

major obstacles to improving crop production. 

Prior to 1964, Kenya had no better success than most other countries in 

overcoming this problem. Kit<1le II had been avuiluble since 1960 except in 

certain areas but had little impact on the maize industry even though research 

stations obtained good yields Ylith it. 
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Success came only with the release of a new type of maize - Hybrid n~ize. 

Farmers ~vere advised not to grm" this ne,,, crop unless they ~vere good farmers 

willing to give it the required attention including all recommended cultural 

practices. If they were good farmers willing to carry out these practices, 

hO\vever, they could get very high yields of maize. 

Farming, ignorance and poverty are closely associated in the minds of 

SOme people, especially in countries of peasant subsistence farmers. It has 

helped to overcome lhis difficulty to some extent to hold out hybrid maize 

as a rewa~d and privilege to progressive farmers willing to adopt modern and 

scientific methods. They ,.;ere told that hybrid maize has the potential of 

high yield but ~hat ~ybrid must be planted early, the land must be properly 

prepared for hybrid, hybrid needs full stands, hybrid needs weeding, and so 

on. It is little usc preaching these things about n:dlzc-<hough they are 

equally true of all :naize--but farmcI;s \Vill I i::;ten 'vhen these things arc 

said about hybrids bacause hybrids arc ne\V and they do not kno\V how hybrids 

are planted. It is a big psychological advantage \Ve have used in our exten

sion ~vork. 

In order to illustrate these facts, demonstration plots 'vere organised 

by the extension field staff on local farmer's ficlds. Farmers are usually 

sceptical of results obtained on governl1lent stations. They say that if 

government gave them tractors and if they had as Il'uch money to waste as 

research stalions they ,·;ould never be hUI1L;ry. On the other hand, if they sec 

thal one of their ncirllbout"s call produce good maize on his fnrrn, they 'vill 

try to do a better job thnn he did. In addition, many small scale farmers 

cannot read the technical journals and research reports anJ they are likely 
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to forget information presented as lectures. But such farmers will readily 

learn by seeing and doing. 

Lack of education and a low cash income of peasant subsistence farmers 

do not necessarily mean that agricultural extension methods will not work. 

What it does mean is that completely different methods are needed under these 

special circumstances. 

Since the small scale farmers have a long tradition in growing maize and 

other crops, the demonstration plots must be used to educate them out of the 

traditional approach, not by criticising their present methods but by demon-
t 

strating the superiority of improved methods. The demonstration plot should 

be strategically situated so that it is accessible and conspicuous to as many 

farmers as possible and it should be typical of neighbouring farms. The 

farmer on ~vhose land it is sited must command local respect but his public 

status should not be elevated by ~vealth or politics. (These people have the 

same disadvantages as research stations.) He should understand fully \Vhat 

is involved in his p::trticipntion as a demonstration fnnner. 

In Kenya, a pac~(age deal Has offered to fanners selectec1 to partici.pate. 

If the farmer agreed to buy hybrid seed, insecticide, and fertiliser and to 

carry out the reconun'~nded cultur.:1l practices on a one-acre plot, the agricul-

tural instructor "lQuld .:tdvi se him at all stages and see that everything \v.:1S 

done correctly. A fertiliser conlpany provided the fertiliser at a reduced 

cost for the first demonstrations. At pl.:tllting time the agricultut-al instruc-

tor and the demonstration fnrlncr invited the loc.:1l [nnn(~rs in for a field day 

to see hO\-1 the land ',vas prepared anel plnnted. Tilt.' imparlance of proper land 

preparation, enrly planti.ng, proper plnnt populations and Heed control ~verc 
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stressed as these factors cost the farmer very little yet give large increases 

in yield. At harvest time the neighbours \"ere again invited for another 

field day to see what had been produced. The farmer was encouraged to feel 

that it was his demonstration and not a Department of Agriculture demonstra

tion. The farmer himself was urged to do the talking if necessary by asking 

him questions how he measured the correct rate of fertiliser, dtC., although 

the agricultural instructor may have discussed widl him previously major 

points to be covered. Comparisons of 3,500 to 5,000 kg/ha on the demonstra

tion plots with 800 - 1,500 kg/ha on surrounding farms are so striking that 

many farmers are compelled to order hybrid seed the following year and to 

grow it under improved cultural conditions with similur results. These 

demonstration plots were increased as rapidly as it was possible to do in 

Kenya while lIlaintainjng adequ2.te supervision. The goal W.:lS a demonstration 

within walking distance of every small scale farmer, and in 1965 no less 

';han 5,000 \vcrc grown. The imp.:1ct has bccn fantnsticnlly good, most hearten

ing and greatly exceeding expectations. Similar methods are no\" being used 

in demonstration plots for cotton .1nd may soon be extended to other crops. 

4. Seed Production ,mel Distribution 

In deve loped countdes there are adequate nur.lbers of seed produc ing and 

distributing firms to ensure that the results of the breeding programs are 

made quickly and easily available to furmcrs. Howpver, in developing coun

tries this situation hardly ever exists and in many cases seed is produced 

and distributed only by Government agencies .:1nc! stations. This nlctiIod is 

often inefficient ':l11d expensive as has been shmVH by very unfortunate exper

ience in many dU'fcrcnt countries in the world. Kenya is fortunate because 

http:aclcqu?.tc
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when hybrid seed production \'1as started in 1963, it was undertaken by a com-

mercial seed firm, the Kenya Seed Company, Limited, based at Kitale. This 

firm, an established producer of tropical pasture and sunflo\'1er seeds, \oJas 

able to add hybrid maize seed production to its existin~ enterprises without 

going through a difficult organisational stage. Under an agreement' wi th the 

Kenya Goverrunent, this Company to/as given the sole right for proouc tion and 

distribution of hybrid seed in Kenya and in return the Government retained 

a measure of control over the price and other policy matecrs. 
, 

Hybrid seed production is relatively casy in Kenya compared with other 

developing countric,s becnuse it can be done on large scale commercial farms 

in the Trans Nzoin cistric[ where the seed factory is situated. The Seed 

Company makes individual contracts \vith a fairly large number of individual 

farmers. Only certified hybdd seed can be sold arld seed is inspected by 
in 

Government inspectors and r.1ust meet standards laid dOlln/ne\-! seed legislation 

drat·m up specially for the purpose, \.;tth standnrds l'qual to or higher than 

the International Crop Improvement Associntion. 1~\C grO\,,0rs harvest the seed 

after it has dried ill the field, then sort, shell and deliver the seed to the 

Kenya Seed COI:lpnny tvlterc it is cleaned, graded and bagged. During all stages 

of production from pL1l1ting to bagging, the technicnl staff of the Seed 

Company exercise constant supervision over all the processes und checks are 

made by the inspectors. The st1~f of the Seed COIl1~)any include t\% former 

maize breeders. 

The amount of hybrid maize seed gro\oJl1 has increased very rapidly i-,deed 

since 1963 as ShO\V11 in Table if. To cope with this expansion, the Seed 

Company has had to increase its technical staff and to invest substantial 
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amounts in proper cleaning, storage and processing equipment and in buildings. 

In other countries, in Latin Amedca and Asia, seed production and dis-

tribution has been the weakest link in similar efforts with hybrid seed. 

The technical complexity and the size of operation needed are very great. 

In Kenya \ole are convinced that Government is not the right type of organiza-

tion for the task--lacking financial flexibility, incentive and drive--and 

we realise that the scale and rapidity of expansion, also the high quality 

of the hybrid seed, has depended on our commercial seed company. 

It has also proved rather difficult to build up an efficient distribu-
• 

tion network, since the seed is required in some very remote areas of the 

country. The large con~ercial retail organisations incltiding fertiliser 

companieG and farmers' cooperatives which act as agents for the company, 

generally have branches and depots only in the main to\Vl1S and villages, and, 

therefore, the small farmers may sometimes have to travel large distances to 

collect their seed and also their fertilisers. The seed is packaged in 20 

Jb bags sufficient to plant I acre to simplify distribution problems. 

As the hybrid sl~ed became more popular it was clear that the seed and 

also fertil isers should be distributed from as many centres as possible. Due 

to increased demand, tIle retail organisation and tIl(' local co-operatives are 

showing more interest in establishing additional distribution centres as they 

now realise that more business can be done in this ~"ay. 

Since more and more farmers arc plant ing t~lC hybrid seed together '''ith 

fertilisers and other improved husbandry standards, more surplus maize is 

expected to be produced by the small farmers. Efficient marketing arrangements 

for the surplus will need to be made so that the farmers can reap the benefits 
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in cash of their improved farming methods. Studies arc now being made of 

increased use for livestock feeding and the possibility of a maize products 

factory. 

Conclusion 

Farmers arc now obtaining 2 or 3-fold yield increases from hybrid seed. 

The breeders only claim about 30% increase due to genetical advantag~; the 

rest is due to better cultural practices. A very conservative estimate is 

that the 300,000 acres planted this year will pro~uce an increase worth about 

seven million dollars, or about fifty times the total research cost. It is 

much cheaper than growing this maize in the United States and shipping it to 

Kenya, apart from factors concernQd with self-sufficiency and the degradation 

of dependance on hand-outs. 

In Kenya maize grmoJing has improved greatly i.n the last few years due 

to a co-ordinated program incorporating the bre·.;ding of better types of maize 

and the release of hybrid varieties, the determin&tion of their agronomic 

requirements, the producti.on and distribution of the improved seed on a 

commercial scale and the demonstration by field staff of how the better 

methods and improved seed can result in greatly i~creased yields on the 

farmer's Otvn land. 
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Table 1 ~ NEAN YIELDS OF KENYA VARIETIES FROH 15 LOCATIONS IN 1965 AND 20 

LOCATIONS IN 1966 

VARIETY PEDIGREE 

Kitalp. SUltion 

Kitalc Syntbctic II 

Kitalc Synthetic III . 

Hybrid 611 (Kitale II x Ec.573) 

. 
Hybrid 611B (Kitale III x Ex.573) 

Hybrid 621 (A x G) (Ox E) 

Hybrid 632 (A x G) F 

Hybrid 612 (A x G) x Ec. 573 

Hybrid 613B (F Y. G) x Ec . 573 

L.S.D. • 05 

"I, Data available for 1965 only. 

** Datn availDble for 1966 Dilly. 

I YEAR OF 
I 
: RELEASE 
: 

1960 

1965 

1964 

1966 

1964 

1965 

1965 

1966 

HEAN YIELDS 
100 kg/ha % 

43.2 100 

107* 

56.8 131 

56.5 131 

56.S 131 

143",* 

3.5 



Table 2 - MEAN YIELDS OF KE~'YA CONPOSITE VARIETIES AND VARIETY CROSSES FRON 

10 LOCATIONS IN 1966 

t>fEAN YIELD 
VARIETY 100 kg/ha % 

Kitale Synthetic II 50.9 100 

Ecuador 573 38.7 76 

Kitale Composite A 51.2 101 

B 54.1 106 

C 53.5 105 

D 59.1 117 

E 57.5 113 

Kita1e II x Ec573 62.7 123 

Kitale Composite B x Kitale Composite C 59.8 117 

L.S. D. (.05) 5.8 



Table 3 - AVERAGE YIELDS FROB 6 MULTIFACTORIAL HUSBANDRY TRIALS 1966 

102 kg/ha 



Table 4 - ACREAGES OF HYBRID SEED PRODUCTION AND CONNERCIAL hl'BRID NAIZE 

GRmm IN KENYA 

ConmlcrciCl1 Ihbd.ds 
Seed Large scale Small scale 

Year Production farms farms Total 

1963 321 390 10 . 400 

1964 526 33,500 1,500 35,000 

1965 1,057 52,000 18,000 70,000 

1966 3,145 50,000 50,000 100,000 

• 
1967 1,635 100,000 1 200,000 300,000 

I 
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