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July 10, 1969

Dr. Per Pinstrup-Andersen

The Agricultural Economics Program
CIAT

Dear Dr, Pinstrup-Andersen

The Plant Sciences Division is planning to evaluate the pro-
ductivity of the high lysine Opaque-2 corn hybrids developed
through the breeding efforts of ICA and CIAT,

This project contemplates establishing evaluation plots with
ten farmers in each of six Colombian regions impoertant or po-
tentially impertant for corn production,

The study will be carried out cooperatively between [TCA and
CIAT. ICA willprovide technical assistance and administrative
suppert, and CIAT will provide the services of six field as-
sistants who willbe in charge of the field activities involved in
the evaluation. Also, CIAT will provide the inputs and travel
expenses reguired,

This project will provide a good opportunity ta study the
technical, economic and soclal wvariables which may bear on
the future acceptance of this corn by farmers and consumers,
In addition, such data will be useful in attempting to expand
the production of these high quality protein corn hybrids,

We hope that the agricultural economists can participate in
this study to help identify and interpret the economic and so-
cial problems that may be relevant,

rd

Sincerely yours,

EduardolAlvarez-Luna

Eduardo Alvare=z- Luna
Assistant Director
Plant Sciences, CIAT
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Summary and conclusions

The objectives of this study were to identify the major so-
cial and economic obstacles to the introduction and expansion
of the production, marketing and human consumption of
Opaque -2 maize in Colombia, to determine under what cirecum-
stances such an introduction and expansion might be feasible,
and to suggest possible roles for science, government and
private enterprise in such a program.

Two ways to introduce and expand the human consumption
of Opaque-2 maize were considered: (1} consumption of the
productby maize-buying consumers, i,e., consumption baged
on cowmmercial production, and (2) consumption on the farm
of home-grown Opaque-2 maize,

It may be concluded that a rapid expansion of commercial
production of Opague-2 maize for direct human consumption
is not feasible at the time of the study without considerable
government subsidy. Promotion of Opaque-2 maize for home
consumption among small farmers may be successful at low
costs to the government,

The obstacles to a rapid expansion of commercial produc-
tion and consumption of Opaque-2 maize are primarily asso-
ciated with its softness and appearance, Hence, research
emphasis is needed to develop a flint type high lysine maize,

Seven potentially key factors which might influence the re-
sults of efforts to introduce and expand the production and
consumption of Opaque-2 maize were considered in the study.
Furthermore, a number of alternative public policy measures
which could be applied by the Colombian government with
respect to Opaque-2 maize were outlined.

Five surveys carried out among maize producers, mar-
keting agencies and consumers furnished basic data for quan-
titative analyses to estimate the importance of each of the po-
tential key factors aund how they might he varied to create
conditions favorable to the production and consumption of
Opaque-2 maize, '



Production

Three factors are likely to inhibit elforts te enconrage
farmers to produce Opaque -2 maize: (1) low yields of Opaque-2
maize relative to other available hybrids, (2) farmers’adverse
attitudes toward Opaque -2 malze, and {3) difficulties in storing
Opaque-2 maize on the farm,

White experimental vields of the yellow Opaque-2 malize
are about equal fo the yields of the best normal hyhrid, the
yield capacity of the present white Cpaque-2 matac is appalr-
ently low,

Recent field trials show that aan introduction of white
Opaque-2 maize either alone or as a part of an inpul package
is likely to increase maize yields among [armers who do not
presently grow the best hybrid,

Likewise, if Opaque-2 maize is introduced as an ingredient
of a complete inputpackage, the farmer presently growing the
best hybrid at low levels of technology may improve his yield,
In both cases, however, the vyield increase is likely to be
higher if the best normal hybrid is introduced instead ol the
Opaque-2 hybrid, Alternatively, if the farmer grows the best
hybrid athigh levels of technology, the yleld of Opague-2 maize
is likely to be less. Thus, the commercial farmer who is pre-
pared to apply new technology to increase maize yields would
find it more profitable to chocse the best normal hybrid if the
market price of Opaque-2 maize is equal to or less than the

price of normal rmaise. [ iic maize is produced primarily
for home consumption. avaveness of tie high nutritional value
of the Opaque-Z iy Lol huive ro wlond i,

Efforte o wiivoduace Lo is-2 and Lse among producers may

be handicapped b its lighter weight and lack of resemblance
to the maize most . .miliar to the farmer, A large majority of
the farmers interviewerd preferred ordinary flint types to
Opaque-2 maize,

Farmers reported that insect damage during storage was
much more severe for Opaque.2 maize than for flint types.
It was indicated that on-farm storage, even for short periods,
without the use of insecticides would result in a great or com-
plete loss,



The farmers attitudes about and ability to change and the
approach and competence of the change agent are other im-
portant wvariables to be considered in any introduction pro-
gram,

The level of technology currently used by the farmers was
found to he low, Iess than half of the farmers interviewed
used improved seed, one-third used fertilizer on maize, and
one-half used insecticides. The major barriers for a rapid
expansion in the use of these inputs were lack of credit and
lack of knowledge about how to grow rmalize.

Data from this study lead to the conclusion that it is not
feasible to promote commercial production of white Opaque-2
maize unless the preducer price is above the current price
of normal maize. lLarger, semi-commercial field trials are
needed to determine the relative yields of the latest back
crosses of vellow Opaque-2 maize before any decision can be
made aboui promoting yellow Opaque-2 mailze,

It may be feasible to promote the production of Opague-2
maijze among small farmers for home consumption. But the
acceptance of Opaque-2 maize by the farmers' wives tends to
be low unless they are aware of and appreciate the higher
nutritiovnal value, Considerable effort maybe needed to inform
and educate farm families on this point,

Furthermore, the introduction of Opaque-2 maize tofarmers
must be accompanied by an effective educational effort with
respect to cultivation and storage practices, Heavy losses
during storage, unexpected low vields and reduced protein
value because of cross {ertilization with local varieties or
hybrids grown nearby, are but some of the risks the farmer
faces unless precautions are taken,

Efforts to promofe commercial production of Opaque-2
maize without & price differential to offset the effect of lower
vields on total sales revenues would likely fail.

Marketing

Yiack of willingness among wholesalers fto buy Opaque-2
maize may be a serious barrier to sustained production, Only



£ percent of those interviewed said they would buy Opaque-2
maize at a price equal to that of ordinary maize,

Under periect market conditions preferences at the whole-
sale level are determined by consumer preferences. Consid-
ering its low consumer acceptance it is not surprising that
wholesalers are unwilling to buy Opaque-2 maize. Results
from the marketing survey indicate, however, that the whole-
salers were unaware of the present or potential level of
consumer acceptance of Opaque-2 maize.

Because of limited communication between consumers and
wholesalers in the Colombian maize market it is not certain
whether or how fast the wholesalers would respond to greater
consumer acceptance,

The marketing surveyv indicated that a farmer producing
Opaque-2 maize may have severe difficulties selling it unless
he grows on contract for processors, In addition to the ear-
lier mentioned price differential, the farmers, or the whole-
salers, must be assured a market for Opaque-2 maize if ef-
forts to introduce and expand its commercial production are
to be successful.

Consumption

Low consumer acceptance was identified as the most im-
portant barrier to a rapid expansion of the consumption of
Cpaque-2 maize, which is disliked primarily for its floury
texture, Furthermore, consumers generally considered it
inferior to the flint type, as well as to other floury maize,
because of its appearance. The majority of the homemakers
integrviewed reported differences between Opaque-2 maize and

ordinary flint type maize in preparation and cooking quality.

These differences are associated with the softness of the
endosperm, While the majority of the homemakers said that
Opaque-2 maize was easier to prepare because it was soft,
they also assumed that it could only be used for certain prod-
ucts or dishes, The majority said that they would buy ardinary
flint type maize instead of Opaque-2 maize if both were avail-
able at the same time,



Homemakers were considerably aware of prices Given the
low preference of Opaque-2 maize, it would not seem feasible
to introduce it at a retail price above that of ordinary maize,
Even if a considerable preference differential did exist, lack
of purchasing power would likely prohibit rapid replacement
of present varieties by Opaque-2 maize at a higher retail
price,

The belief that Opaque-2 maize cannot be used for certain
products or dishes may be well-founded, If traditional cooking
methods are used, the results of using Opague-2 maize may
be a failure.However, if cooking methods were changed slight-
ly, Opaque-2 maize could he used with satisfactory results,
Efforts to increase consumer accepfance should include an
educational campaign explaining how to modify the cookmg
methods presently used.

The majority of the homemakers knew that fcods of animal
originhave ahigher nutritional value than mostplant products,
although most of them did not know why. Promotion of Opague-2
maize using the higher quality protein as the argument will
probably not be successful unless preceded by an educational
campaign through which consurmers learn the importance of
protein in the diet, Opaque-2 maize might be successfully
promoted by a campaign which equates its nutritional value
to that of meat or milk.

A promotional carmpaign to introduce Opaque.Z2 maize
should be directed not only to the homemakers but also to the
head of the household, In a large proportion of low-incame
families, it is the husband who buys the maize and maintains
a strong position as decision maker.

The results indicate that to reach the low income groups,
Opaque-2 mnaize should be awvailable in the central market
place as well as in certain grocery stores and with grain
dealers,

Most of the families studied did not obtain sufficient high
quality protein. The primary reason was lack of purchasing
power, To what extent might Opaque -2 maize be able to fulfill
the protein deficiencies among these families? The weekly
consumption of maize was found to be 0.6 and .0 kilograms
per capita for each of the two consumer sub-samples, re-
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spectively. If, as pointed outby Clark, the daily adult require-
ments of essential amino acids can be fulfilled by 250-350Q
grams of Opaque-2 maize, the families in the two sub-samples
could receive almost one-third and ane-half, respectively,
of their essential amino acid needs from maize if they shifted
te Opague-2 and maintained the present level of consumption,

While replacement of ordinary maize by Opaque-2 maize is
likely to reduce considerably the present high level of malnu-
trition among low-income families in Colombia, such replace-
ment will not” eccur under free market price determination
except perhaps among the producers themselves. A rapid
expansion of the consumption of Opaque-2 maize dmong maize-
Buying consumers is likely to come about only if a {lint type

.lysine maize canbe developed, o the present floury Opague-2
maize canbe sold at a retail price below that of ordinary maize,
Because of the lower vields, the commertcial producer would
not have any incentive to produce Upaque-2 maize unless the
farmprice were above that of ordinary maize, A subsidy would
thus be necessary if the commercial production and human
consumption ofthe present Opaque-2 maize were to be rapidly
expanded, In addition, an intensive promotional campaign
would be necessary among consumers as well as producers,

Assuming that the consumer would shift from ordinary to
white Opague-2 maize at a price differential of 10 percent,
the size of the government subsidy necessary to promote the
present floury Opaque-2 maize would be determined by 10 per-
cent of the farm price (the vield of white Opague maize is
approximately 10 percent helow that of ordinary maize )and
10 percent of the retail price, plus promotional costs.Pres-
ent farm and retail prices are arcund Cel, $1.70 and Col.

$ 2.20 per kilogram, respectively. Hence, the subsidy would
be Col $ 0,39 per kilo, The total human consumption of maize
in Colombia is about 560 thousand tons annually, _{/ Hence
the total government cost of replacing ordinary maize by
Opague-2 maize would be Col § 218 million annually plus the
cost of the promotional efforts among producers, consumers
and marketing agencies. .

1 _/ Total production for 1968 was estimated as 845 thousand tons
{ L., Jay Atkinson, Changes in Agricultural Production and
Technology in Colombia, U,S. Department of Agricultere,
Foreign Agriculiural Economic Report No, 52, 1969 }, About
67 percent of the guantity produced is utilized for human
consumption { Manual de Costos, Caja de Creédito Agrario,
Colombia, 1967 ),
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If the farm yields of the present Opaque-2 maize could be
brought up to the yields of ordinary maize, only a small, if
any, producer price differential would be needed to replace
the production of ordinary tnaize by Opaque-2 maize. The nec-
essary retail price differential, howewver, would remain
unchanged, Government costs would be Cel.$123 million an-
nually plus promotional costs. If a {lint type Opague.-2 maize
is developed, it appears that no retail price differential would
be needed. In this case, government costs might be limited to
those associated with the promotional campaign.

Recommendations

it 1s recommended that major emphasis be placed immedi-
ately on research to develop within the shortest time possible
a flint type high lysine maize with a yield capacity equal to
that of normal hybrids. 2/ As soon as a commercial hybrid
with these characteristics is available, it should be intro-
duced, accompanied by sufficient promotion among producers,
marketing agencies and consumers, to obtain a rapid replace-
ment of normal maize.

When it is known that the {lint type high lysine hybrid has a
competitive yield capacity and consumer acceptance, it may
be considered to terminate all production and sale of seed of
normal hybrids, thereby accelerating the adoption of high
lysine maize, Such action cannoctbe recommended on the basis
of the present Opaque-2 maize,

Furthermore, it is recommended that, while waiting for a
flint type high lysine maize, the present Opaque-Z maize be
promoted for production and heme consumption among ow-
income farmers. Such promotional efforts shouid only be at-
tempted as a part of a complete input package including credit
and technical assistance extended tothe farmer, perhapsusing
a regional approach similar to that of the Puebla Project.in
Mexico, It is essential that the farmer obtain seed of Opaque-2
maize (for planting aimed at home consumption} as well as

2_/ Preliminary results fromchemical and biological analyses at
CIAT, ICA and CIMMYT suggest that this type of maize can
he developed.
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seed of the best hybrid {for planting aimed at sale).Given the
present market situation for Opaque-2 maize, it cannot be rec-
ommended to extendto the farmer Opaque-2 seed for commer-
cial production unless some arrangement is made that will
establish a market for Opaque-2 maize at a price above that
of mormal maize. Such an arrangement could consist of con-
tracts with the processing industry or government production
and/or price subsidies,

The decision as to whether such subsidies are provided
rests with the government of Colombia and should be detexr-
mined on the basis of priorities as related to the urgency of
reducing the level of malnutrition, the social cost invelved,
and alternative public investment opportunities, While the
public subsidy might allow for an immediate rapid expansion
of the consumption of Opaque-2 maize at a relatively high pub-
lic cost, attempts to develop a f{lint type high lysine maize
might allow for a rapid rate of expansion of its consumption
at a relatively low public cost, but postponed 3-5 years,

Promotion of the present white Opaque-2 maize for commer-
cial production aimed at human consumption cannot be rec-
ommended without special market arrangements. The results
would likely reduce farm income and generate a lack of confi-
dence in the agencies promoting new technology.

It is recommended that research by industry to incorporate
Opagque-2 maize into complex produocts such as baby foods be
continued and supported,

It is further recommended that research aimed af deter-
mining social and economic relationships relevantto the pro-
duction, marketing and consumption of Opaque-2 maize bhe
continued and supported. Major attention should be placed on
obtaining more specific market information. In particular,
it would be important to obtain information on the relationship
between consumer preference, relative retailprice of Opaque-2
maize, and quantity purchased in order to determine the max-
imum price of Opaque-2 maize relative tothe price of normal
maize at which the consurmner would shift from normal to
Opaque-2 maize, It is important to consider both regions
where the soft type maize is consumed and those where flint
type maize is the most important maize,
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Introduction

The development of maize hybrids with a high content of
egsential amino acids presents new ways to reduce the exten-
sive protein deficiency which prevails among low income fam-
" es in the developing world,

While the production of rice and maize has increased rap-
idly in many developing ccuntiies in recent years, little in-
crease has been made in the production of foods containing
high quality protein. Measured on a calorie basis, the price
of traditional high quality protein commodities, such as meats
and milk, is high relative to the price of commodities con-
taining lower gquality protein, i,e., maize, Hence, while low
income families may be ablete satisfy their needs for calories,
they often do not have the purchasing power to satisfy their
protein requirement,

Other less costly food commodities, such as soybeans and
fishmeal, which contain high quality protein, are available,
But most consumers do not readily accept these products,
Processing, often complicated and costly, may be needed be-
fore the products are accepted as human food. Even then it
may be difficult to develep a considerable demand for such
products among low-income families, because the products
are not customarily eaten.

An ideal solution to reduce cor eliminate protein deficiencies
among low-income families seemstobe to improvethe protein
quality of a staple comrnodity whichthese families traditicnally
consume in large guantities.

Maize is one of the most imporiant staple foeds “or low-in-
come families in Latin America. Improvement of the quality
of maize protein thus offers a urnigue opportunity to reauce
protein deficiencies among the people of Latin America,

Maize protein is normally deficient in the essential amino
acids lysine, tryptophane, and methionine. Opaque-2 maize,
which is the best known high lysine maize, contains from 70
to 100 percent more lysine and about 70 percent more tryp-
tophane than normal maize, Recent research indicates that
reasonable guantities of Opaque-2maize canfulfill the adult
human requirements for essential amine acids and thus elim-
inate protein deficiency. 3/
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Seed of Opaque-2 maize was first brought into Colombia in
1964, Succeeding breeding efforts by the Colombian Institute
of Agriculture (ICA) and The Rockefeller Foundation in Colom-
bia have resulted in two commercial Opaque-2 maize hybrids
suited for Colombian conditions at altitudes between 600 and
1,200 meters above sea level. 4/

The prominent place of maize in the Colombian diet, par-
ticularly among low-income groups, and extensive protein
deficiency among these families, seem to justify an introduc-
tion and expansion of the production and consumption of
Opaque-2 maize in Colombia, Before the production and
consumption of Opaque-2Zmaize is promoted, however, answers
should be sought to two basic guestions:

1. Under what circumstances would it be economically fea-
sible to introduce and expand the production and human
consurmption of Opaque-2 maize in Colombia? 5/

2. What might be the roles of sclence, government and
priva{e enterptrise in promoting and accelerating the
production, marketing and consumption of Opaque-2
maize ?

This study is an attempt to supply information from which
tentative answers to these questions may be obtained. Fur-
thermore, specific needs for further analysis are indicated.
On this basis, these tentative answers may be verified and
more detailed information obtained.

3/ Clark reports that 250.-350 grams of Opague-Z maize was found
to satisfy the daily protein and essential amino acid require-
ments of young adults (H.C, Clark,'"Opague-2 corn as a source
of protein for adult human subjects.” Purdue University,
Indiana 1966),

Bressani estimated that the quality of Opaque-2 maize protein
was about 90 percent of that of skim milk when consumed by
children {R. Bressani. "Protein Quality of Opaque-2 Maize in
Children.' Corn Industries Res, Fdn,, Washington, D, C.,
1966). Pradilla and Harpstead found that children suffering from
Kwashiorkor (severe protein deficiency disease), recovered on
a diet in which Opaque-2 maize was the only source of protein
(D.C. Harpstead and A, Pradilla, " High Lysine Corn Human
Nutrition " .S8imposio sobre Milho Opaco .Voscosa, Minas
Gerais, Brazil, 1968 and unpublished data from A.Pradilla).

4 / The twe hybrids are [ C A H-208 (yellow )and I C A H-255
( white }.

5 / Whether the project is economically feasible depends onsocial
costs and benefits which may or may not be equal to private
costg and benefits,
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The specific objectives of the study are:

1. To identify the major social and economic obstacles to
the introduction and expansion of the production, mar-
keting and human consumption of Opague-2 maize in Co-
lombia,

2, To determine, on the basis of the Tesults obtained in (1),
the circumstances under which an introduction and ex-
pansion of the production and human consumption of
Opaque-2 maize in Colombia may be feasible and what
might be the roles of science, povernment and private
enterprise.

Theorsetical framework

As a first step, it is useful to establish a frame of refer-
ence concerning the following three factors:

1, The possible ways by which the production and human
consumption of Opaque-2 maize might be introduced and
expanded,

2, The key factors determining the outcome of such an in-

troduction and expansion,

3, The courses of action that may be taken to accelerate
this introduction and expansion,

An introduction and expansion of the consumption of
Opaque-2 maize may take place among the maize-buying
consumers, or among the maize producers themselves.

Expanding the consumption of Opaque-2 maize based on
commercial production

The commercialfarmer musthave as an economic incentive
expected higher net returns before he will change from the
production of present maize to Opague-2, If yields as well as
cost of production per unit of land are egual for Opaque-2
maize and the variety presently produced, the expected pro-
ducer price of Upaque-2 maize must be slightly higher than
that of the variety presently produced. Lower yields or higher
cost of production of Opaque-2 maize must be compensated by
a higher price,

16



Under free market price determination, the producer price
is derived from the consumer price less the marketing margin.
Opaque-2 maize canbe sold at a price higher than the prevail-
ing price of ordinary maize only if consumers prefer Qpaque-2
maize and if they have additional purchasing power,

If there is a st¥ong desire on the part of society to expand
the consumption of Opaque-2 maize, the government may in-
tervene in the price formation, A price subsidy may result in
higher producer prices and/or lower consumer prices than
those obtained with free market conditicns, Likewise, the
government may directly subsidize the production of Opaque-2
maize, thus reducing the cost of production of Opaque-2 maize
relative to the cost of producing ordinary maize,

Expanding the consumption of Opaque- 2 maize among producers

The majority of subsistence and marginal market farmers
in Colombia grow a small acreage of maize primarily for
home cousumption, A replacement of their present maize,
whether local varieties or hybrids by Opague-2 maize, might
be a significant step toward reducing or eliminating protein
deficiency among rural residents.

The decisions subsistence farmers make about the crops
and varieties they grow may be, at least to some extent, inde-
pendént of the relative market prices of the products. Tra-
ditions, consumption preferences and needs may influence
the choices, The success or failure of efforts to introduce and
expand the production and consumption of Opaque-2Z maize
among subsistence and marginal market farmers may thus
depend less on the market price of Opaque-2 maize relative
to the price of ordinary maize and more on other facters.

"The farmer's attitudes toward and ability to change, and
the approach and competence of the change agent, are key
variables to be considered in any introduction program. His
attitudes are determined primarily by the strength of tradition,
his level of education, and his confidence in the new tech-
nology. His ability to change is determined primarily by the
quality and guantity of resources available to him as well as
his managerial ability,

17



Efforts to introduce Opague-2 maize must also deal with
the family's maize consumption patiern and preferences,

Differences in cost of production and yields may be im-
portant. Given his resource constraints, the farmer will
probably sustain little interest in Opague-2 unless it yields
considerably more than his present maize, which in most
cases is non-hybrid, The guestion also arises as to the yields
of Opagque-Z2 maize relative to other available hybrids, If
channels of communication can be established through which
new technology can flow to the small and disadvantaged farm-
ers, the choice of which maize to use may be determined by
relative yields of the varieties and hybrids available. Hew-
ever, if the farmer andhis family prefer Opague-2 to ordinary
maize, he may decide to produce it even though other higher
yvielding hybrids are available., Finally, low yields or high
cost of production of Opague-2 maize may be compensated by
government production subsidies,

Apparent key factors
The key factors influencing the results of efforts to intro-
duce and expand the production and consumption of Opaque-2
maize, whether commercially or for home consumption, ap-

pear to be:

1. The vyield of Opaque-2 maize relative to the varieties
presently grown and the best hybrids available,

2. The relative costs of production and farm storage of
Opaque -2 maize versus cther maize.

3. The farmers'attitudes toward and ability to change.

4, The government policy with respect to production - and
price subsidies,

In addition there are three key factors which apply only in
the case of commercial production:

S5a, Consumer preference and the available purchasing
power,

ba. The relative cost of marketing,

18



Ta, The marketing agencies' willingness to handle Opaque-2
maize,

In the case of production of Opaque-2 maize for home con-
sumption, one factor should be added to the above four:

5b. Consumption preferences among producers,
Courses of action

A campaignto introduce and expand the production and con-
surmnption of Opagque-2 maize must be based on changing the
magnitudes of the above factors to a point where they, in com-
bination, contribute to a set of conditions more favorable to
Opaque-2 maize than to present varieties and hybrids. The
choice of strategy to accomplish these changes should be de-
termined by their contribution to social welfare and can be
justified only if they improve it,

There is no unique measure of social welfare . One measure
which mipght he used in the case of Opaque-2 maize is the im-
pact on human nutrition per unit of resources used. The cost
of obtaining similar impacts on hurnan nutrition using other
acceptable means and the irnpact of the various policies on
employment, incomes, and incorne distribution are parts of
the measure.

The courses of action open to scilence and government in
the case of Opaque-2 maize include the following:

1. At the input level:

a) Making seed of Opaque-2 maize available at a price
egual to or slightly above its cost of production and
marketing.

b) Subsidizing the production of seed of Opaque-2 maize,
hence reducing its price to the farmer.

c} Making a direct subsidy available to the producers

of Opague-2 maize, The size of the subsidy may be
determined by:

19



1) The acreage onwhich Opagque-2 maize is grown.

) The guantity produced, or

)}  The quantity of purchased input used, e.,g., &
two-price scheme for fertilizer,

This course of action may be combined with either
(a) or (b).

Introducing massive efforts to expand the use of im-
proved technology among the farmers with major
emphasis on the introduction of seed of Opaqgue-2
maize, By introducing seeds of Opaque-2 maize as
an ingredient of a complex input package, possible
yield handicaps may not be noticed because of the
larger increase in yields resuliing from the other
components of the input package, This course of ac-
tion may be combined with {(a), (b) or {c).

Withholding the present Opaque-Z maize seed from
the market, while concentrating on the development
of seed with higher yields and/or more acceptable
quality, e.g., flint type seed,

At the output level:

a)

b)

No interference. Free market conditions prevail,

Carrying out educational and/or promotional cam-
paigns with the objective of shifting consumer pref-
erence among rmaize-buying consumers and/or pro-
ducers towards Opaque-2 maize, Such campaigns
may be carried out by public agencies, private
firms or both,

Introducing price support for Opaque-2 maize to re-
duce consumer prices and/or increase producer
prices, This course of action may be combined with

(b).

Introducing marketing subsidies with the objective of
reducing the cost of marketing Opaque-2 maize, This
may he combined with (b) or (c].

Carrying out promoticnal campaigns aimed at an im-
provement of the attitudes of marketing agencies to-
ward Opague-2 maize, This may be combined with

(b), (¢) or (d).
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The following sections of this study atlempt to determine
the present stage of each of the earlier-mentioned key fac-
tors and to point out the most feasible courses of action to
change their relative magnitudes to create conditions favorable
to an introduction of Opague-2 maize,

Data sources

Primary data were obtained from five surveys carried out
ammong maize producers, marketing agencies and consumers,
Sampling procedures and certain sample characteristics are
discussed in the Appendix,

The producer surveys

In three producer surveys, data were sought on the follow-
ing seven major topics: Present stage of technology in maize
production; attitudes and ability to change; utilization of the
maize produced; certain facets of marketing and storage; pres-
ent nutritional stage; level of knowledge with respect to cer-
tain aspects of human nutrition; and acceptability of Opaque-2
maize. The surveys covered 154 farmers in 12 departments
of Colombia { Figure 1 ).

The Matketing surveys

Twenty-five wholesalers of maize in five towns in the De-
partment of Valle were interviewed to determine their atti-
tudes towards Opaque-2 maize, 6/

The survey was limited to Valle because of the greater
awareness of Opaque-2 maize inthis Department. This aware-
ness is associated primarily withthe efforts of two companies,
Maizena and Quaker,in Cali, along with the experimental work
of ICA at Palmira. 7/

6,/ Tive wholesalers were interviewed in each of the following
towns : Cali, Palmira, Buga, Tuluid and Cartago.

7/ Colombian breeding work with respect to Opaque-2 maize has
been done primarily at the ICA Station in Palmira, The work
done hy Maizena and Quaker will be discussed in a later
section.
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1 Antioguia 12
2 Atlantico 13
3 Bolfvar 14.
4 Boyach i5
3 Caldgs 16
& Couea 17
7 Cordoba .18
8 Cundinamarca 1%
4 Chocd 20
0 El Cesar 21
11 Huila 22

Figure 1.

DEPARTAMENTOS

La Guajira
Magdalena
Meta
Narifio

N, de Santander
Quindfo
Risaralda
Santander
Sucre
Talimia
Valle

Musiration

INTENDENCIAS

23 Avkuca

24 Cagquets

25 Putumaye

26 y 26' B, Amiyes
¥ Providencia

COMISARIAS
27 Amazonazs
28 Guainfa
28 Vaapés
30 Vichada

of the geographical location of the farmers

interviewed (the two islands San Andres and Providencia are not

shown in

the map).

22



Although little Opaque-2 maize had been handled by the
wholesalers, their opinions and attitudes toward the product
might be significant factors to consider in an introduction
program, .

The consumer sutvey

In the consumer survey 50 homemakers were interviewed
on maize consumption and purchasing patterns, their knowledge
of certain aspects of human nutrition, and their reaction to
Opaque-2 maize. Thirty of the homemakers lived in a low in-
come section of Cali, while 20 lived in a low income rural
town near Palmira, Valle, Each of the homemakers received
two one-pound bags of maize, one with white Opaque-2 maize
and another with ordinary white flint type maize, They were
asked to cook the two types of maize on different days, and to
decide for themselves the method of cooking and the end prod-
ucts., Three days later their reacfions were obtained in a
follow -up interview,

Other data sources

Secondary data were obtained from several sources, in-
cluding ICA, Quaker and Maizena.

Relative yields and costs of production

The yield capacity of Opaque-2 maize is analysed by means
of three yield comparisons:

1, The relative vyields obtained at the ICA experiment sta-
tions.

2. Those obtained from field trials among commercial as
well as subsistence farmers using wvarious levels of
technology,

3. Those obtained by commercial farmers using ahigh level

of technology.
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Exparimental yields

ICA has incorporated the Opaque-2 gene into the two high-
yielding normalhybrids H-207 (yellow)} and H_253 (white), the
resulting products being named H-208 {yellow) and H.255%
{white), respectively. The experimental vields of these two
Opaque-2 hybrids and the two normal hybrids during six
growihg seasons are shown in Table 1.

Table 1. Experimental yields of basic material, simple crossing
and backcrossing of two Opaque-2 hybrids.

Number of Average vyields

growing Index com,
Hybrid  Description seasons  kg/ha. hybrid=100
H-207 Normal yellow hybrid 6 6,821 100.0
H-208 Simple cross between
normal and Opaque-2 5 4,627 47,8
First backcross 3 5.573 81.7
Second backcross 3 5,792 84.9
.Third backcross 2 6,648 97,4
Fourth backcross 1 7.557 119.8
H-253 Normal white hybrid 6 7.565 100.0
H-2585 Simple cross between _
normal and Opaque-2 5 4,679 61,8
First backcross 3 5. 637 4.5
Second backcross 3 5,906 78,0
Third backcross 2 6,116 80.8
Fourth backcross 1 6.717 88,7

Source: ICA, Palmira,

Remarkable increases have been obtained in the yields of
the two Opaque-2 hybrids by recurrent backcrossing, The
vield obtained {rom the fourth hackctross is almost twice that
obtained from the first simple cross, 8/

8 _/ For adiscussion of the breeding efforts carried out in Colom-
bia with respect to Opague-2 maize see: Daniel Sarria V. and
Climaco Cassalett D, "' Transformacion de Maices Normales
A Maices con el Gene Opaco-2,'" Revista ICA, Vol, IV, No, 4
Diciembre 1969,
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Results indicate that the vyellow Opaque-Z hybrid has
reached a yield capacity equal to that of the yellow normal
hybrid, while the yield capacity of the present white Opaque-2
hybrid is somewhat below that of its normal counterpart,

Yields from field trials

A joint CIAT-ICA project was launched to test the perfor-
mance of Opaque-2 maize under actual farming conditions at
various altitudes, Each field trial included five treatments.
White Opaque-2 maize was grown at two levels of technology:
that currently used by the farmer, and that considered op-
timal for the location, The maize traditionally used by the
farmer was also grown at the same two levels of technology
Finally, the best normal hybrid for thatregion was grown at a
high level of technology., Average vields and yield differences
are shown in Table 2,

Opaque-2 maize vyields were greater than those of the va-
rieties and hybrids currently grown by farmers participating
in the trials, Yields were 12 percent above those of current
varieties under current technologies, and ahout 20 percent
above those with an optimal level of technology, Replacing
the maize currently grown with Opaque-2 would thus appear to
increase farm yields,

Introducing Opaque-2 maize as part of an input package to
improvepresent technology among participating farmers could
increase yields by 80 percent, The impact on the individual
farmer's maize yield would depend on his present levelof tech-
nology, including type of seed used,Farmers presently growing
the best hybrid under high levels of technology would experi-
ence a yield decrease of about 10 percent if they changed
to Opaque-2Z maize,

The Opaque-2 maize seed used in these field trials was a
fifth generation backcross white Opaque-2 hybrid, Although the
yield capacity of this backross has not yet been reported by
ICA, the yield capacity of the fourth backcrossing was found by
ICA to be 89 percent of that of the normal hybrid H- 253,
Hence, the yield differences cbtained from the field trials with
respect to the fifth backcross Opaque-2 hybrid and the best
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Table 2. Yields obtained from field trials on Opague.2 maize 1/

Level of Yields
Technology Seed Kg/ha. Index 2/ Index 3

Current Current variety or

hybrid 1,962 100 50
Current Opaque-2 2,198 i12 56
Optimal Current variety or

hybrid 2,952 150 75
Optitnal Opaque-2 3,557 181 90
Optimal Best hybrid 3,951 201 100

1_/ Results from 22 farms ir five regions of Colombia,one
growing season 1969-70. A more detailed analysis of the field
trials will be published by the Plant Science  Divisions of

o CIAT and ICA at a later date,

“2_/ Setting the yields obtained from the variety or hybrid cur-
rently used by the farmer using the technology he currently
applies equal to 100,

3_/ Setting the yields obtained from the best hybrid using a high
level of technolegy equal to 100,

normal hybrid were essentially the same as the yield differ.
ences obtained at the ICA experiment station between the fourth
generation backcross and the normal hybrid H-253,

The field trials indicate that an introduction of white
Opaque- 2 seed, either alone or as apart of an input package,is
likely to increase maize yields among the farmers who do not
presently grow the besthybrid. Likewise, if Opaque-2 maize is
introduced as an ingredient of a complete input package, the
farmer presently growing the best hybrid at low levels of tech-
nology may improve his yield, In both cases, however, the
yield increase is likely to be higher if the best normal hybrid
is introdoced instead of the white Opaque-2 hybrid, Alterna-
tively, if the farmer grows the best hybrid at high levels of
technologr, an intreduction of Opaque-2 mnaize is likely to re-
duce yields. Thus, the commercial farmer who is prepared to
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apply new technology to increase maize yields would find it
more profitable to choose the best normal hybrid if the market
price of Opaque-2 maize is equal to or less than the price of
normal maize, If the maize is produced primarily for home
consumption, awareness of the high nutritional value of the
Opaque-2 may lead him fo plant it.

Commercial yields

Average yields of Opaque-2 maize produced on contract for
two processing companies in Cali were reported as 3,1 and 3.2
tons per hectare on 23 and 130 hectares, respectively, The
maize was grown in Valle on good soils at high levels of tech-
nology, The seed was a fifth backcross, These yields appear
to be helow the yields obtained in Valle from normal hybrids
using this level of technology,

The farmers producing Opaque-2 maize on contract for the
two previously mentioned processing firms are guaranteed
a price of 1% to2Q percent above the current maize price to
compensate for expected low yields. Likewise, the price re-
ceived by the farmers producing seeds for Caja Agraria is 15
percent above the price received when producing seed of or-
dinary maize,
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Relative cost of preduction and on-farm storage

Because of higher seed costs, the cost of production of
Opaque-2 maize per unit of land may be slightly above the
cost of producing ordinary maize., The price of seed of
Opaque-2 maize at the time of the study ranged from seven to
nine pesos per kilo. According to the producer survey, the
average selling price of maize was Col. $ 1,28 per kilo, while
the price of non-hybrid seed was Col.3 1.80 toCol. $ 2,20 per
kilo and the price of hybrid seed was Col. $ 4,50, The farm-
ers interviewed planted an average of 18,5 kilos per hectare.

For a farmer presently using home produced seed, the
additional cost associated with a change to Opague-2 maize
would be Col, § 106 to Col, $ 143 per hectare. This sum may
be considerable for a subsistence farmer, whereas it would
be of little importance to the commercial producer. Although
the costs of production per unit of the land may he essentially
equal, yield differences may cause considerable differences
in the cost per unit of output.

Results of a survey carried out among 20 farmers, 3-4
months after they had harvested their experimental plots
of Opaque-2 maize, point out that Opaque-2 maize is less re-
sistant to insect attacks than ordinary flint type maize during
storage,

Eighty-four percent of the farmers said that the insect
damage in Opaque-2 maize was larger than what they usually
found in ordinary flint type maize, Some of the farmers ex-
pressed the opinion that it was extremely difficult to store
Opaque-2 maize under traditional storage conditions even for
a short period of time,

Fifteen of the 20 farmers interviewed (75 percent) did not
have any Opaque-2 maize left at the time of the interview,

It may be concluded that the risk associated with on-farm
storage of Opaque-2 maize without improved storage practices
is high. The expected loss during storage is larger than that
for erdinary maize,
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The farmers’ attitudes towards and

ability to change

This study attempted to predict the obstacles to an intro-
duction and expansion of the production of Opaque-2 maize that
might occur because of adverse attitudes and lackof resources,
and fo suggest ways by which these obstacles may be avoided
ar overcome,

The analysis is in three parts: {1) The level of use of im-
proved seeds, the ability to raise this level, and the attitudes
toward improved seeds. (2] An analysis of the same factors
with respect to other improved technology such as fertilizer,
insecticide, weedkiller and irrigation, (3) Present attitudes
towards Opaque-2 maize,

Improved seeds

Slightly less than half of the farmers interviewed used im-
proved seeds, The most common hybrids used werelCA
H-104, H-207 and H-253, each used by about 10 percent.

On the average, the farmers using improved seeds had done
so for two years, Seventy-eight percent of these farmers had
changed from a local wvariety, while the rest did not grow
maize previously,

Almost one-third of the farmers who had changed to im-
proved seed said they made the change after gefting infor-
mation from friends and neighbors. Twenty percent of the
farmers changed on the basis of information from ICA, while
19 percent mentioned the Caja Agraria. A rapid introduction
of improved seeds among small and medium size farmers
ghould therefore be based on means of facilitating extensive
inter-farmer communication,

The farmers who changed fromlocal to improved seed were
asked whythey changed. The most common response was '"be.
cause they told me that the yields were higher" (58 percent),
Eighteen percent said that they changed after having seen the
results of farm trials on their own or neighhoring farms,
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It was found that almost half of the farmers who changed
from the local to improved seed did not obtain the expected
rield i_ncreases.

Forty-one percent of the farmers interviewed, i.e., 78
percent of those not using improved seeds,saved seed from
the maize grown on the farms for the next planting, The ma-
jority of those using hybrids knew that they could not plant
second geperation hybrids and maintain high yields, Another
major reasonior buying seeds was that the maize produced on
the farm was consumed or sold before planting time, Finally,
storage of the corn from harvest to planting time was said to
be difficult because of insect attacks.

Other improved technology

Ofthe 154 farmers interviewed, |9 percent irrigated maize,
About one-fourth of those who did not irrigate said that there
was no need for it, The majority of those who thought they
needed irrigation said that no water was available,

Cne-third of the farmers used fertilizer for their maize,
one-half used insecticides, and 6 percent used herbicides,
Urea was the fertilizer used most frequently, Almost all the
weedkiller used was Gesaprim, and the insecticides used by
most farmers were Aldrin and Cebicid,

Farmers who did not use one or more of the three inputs
were asked why, In the case of fertilizer, almost half of the
farmers gave lack of money and credit as the reason. Seven-
teen percent did not think it was profitable and 15 percent did
not know the type of fertilizer needed.

The most frequent reason given for nof using herbicides
was that. sufficient labor was available to control weeds me-
chanically. One-fourth of the farmers said that they did not
use herbicides because they did not know how or when to apply
them. Sixteen percent ofthe farmers believed herbicides would
sterilize the soil.

The most common reason given for not using insscticides

was that no insectdamage was observed, However, lack of mon-
ey and credit was another important reason. Sixteen percent

30



would not use insecticides because they thought it was danger-
ous for children and farm animals, while 11 percent said they
did not know what they needed nor how and when to apply it.

An indication of the farmers'awareness of the yield poten -
tials of the maize theypresently grew, as related to the yields
they actually got, was obtained from two questions, one asking
themn what they thought was a normal yield of the maize and
another asking themrm what yields they had obtained. Farmers
reported an average yield of 1,480 kilos per hectare; the nor-
mal yield of the maize grown was thought io be around 2, 300
kilos per hectare,

Seventy-eight percent of the farmers thought they could
increase- the yield of the maize presently grown, When asked
how to do this, one-half said they would use fertilizer, 22 per-
cent would use improved production techniques such as better
land preparation, and 10 percent would use insecticides. When
asked how much they thought that yields could be increased by
the actions they suggested, the answers ranged from 72 to
3,400 kilos per hectare, with the largest frequency between
500 and 1, 500 kilos,

As these farmers knew how they could increase maize
yields, why did they not do so? One-half said that they did not
have the money nor the credit necessary, Fourteen percent did
not know how to put into effect the action they had suggested.

When asked if in the past they had made a considerable
effort to increase maize yields, morethan half answered affir.
matively. Initiating the use of fertilizers, improved seeds and
insecticides as well as improving land preparation, were the
efforis most commonly mentioned. Eighty-six percent of these
farmers said that the yields had increased considerably as a
result of these efforts,

Artitudes toward Opagqus-2 maize

Few of the farmers interviewed had seen Opaque-2 maize
prior to the interview, but about half of them had heard about
it, Forty percent of these heard about it over the radio, 28
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percent knew about it from talking with ICA personnel, while
7 percent had heard about it from neighbors. At this early
stage, inter-farmer communication apparently had not yet
taken effect to any large degree.

To evaluate the degree of promotion necessary to convince
them to produce Opaque-Z maize, the farmers were- shown
three pictures. First they were shown a picture of three pigs,
one fed with ordinary maize only, one with Opaque-2 maize
only, and one with ordinary maize and soybean o0il meal, The
interviewer explainedthe reason for the differences in appear-
ance among the pigs. Then the farmer was asked whether he
was interested in producing this type of maize (Opaque-2
maize) if the yields were equal to those he presently obtained.
Seventy-eight percent said yes, 4 percent 5aid no, and 18 per-
cent said they did not know. Those who said ''no" or "I do not
know' were then shown apicture of 2 child suffering from pro-
tein deficiency and another picture of the same child after a
three.month diet of Opaque-2Z maize.

When asked again whether they would like to grow Opaque-2
maize, none of the farmers said no and only 11 percent said
they did not know. There is some question astothe validity
of the above-mentioned procedure to obtain reliable answers,
The farmers were faced with two alternatives, one of which
was obvicusly better than the other, It was apparent to the
farmer what the most "intelligent' choice would be, It i3 ex-
tremely questionable whether allthose who saidthey would like
to plant Opaque -2 maize after having seen the pictures actually
would.

Even if the money were available to buy the seeds and ex-
pected yields of Opague-2 maize were equal to those presently
obtained, a number of those farmers who apparently were so
easily convinced might settle for traditional seeds.One reason
might be the appearance of Opaque-2 maize, Each farmer was
shown four ears of maize representing white andvyellow
Opaque-Z maize, and white and yellow ordinary maize, respec-
tively. 9/ He was then asked to rank the ears of maize in
crder of personal preference. Measured on.a frequency basis,

9__/ H-255, H-208, H-253 and H-207, respectively,
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farmers ranked the four ears of maize as follows, with num.
ber one being the most preferred:

I, Qrdinary white maize,
2. Ordinary yellow maize.
3. White Opaque-2 maize,
4. Yellow Opaque-2 maize.

Cnly 4 percent of the farmers ranked yellow Opaque-2
maize as most preferahle, while 55 percent ranked it least
preferred, White Opaque-Z maize had a somewhat better
acceptance, with 27 percent of the farmers placing it first and
14 percent placing it last,

The two factors most freguently used by the farmers to
explain their preference for ordinary maize over Opaque-2
maize were the heavier ears of the ordinary maize and its
résemblance to the maize traditionally planted.

Hence, a rapid introduction of Opaque-2 maize among pro-
ducers may be handicapped by the adverse attitudes of the
farmers with respect to the lighter weight of the ears and
their lack of resemblance to the flint type maize which is the
only kind known in certain regions,

Considerable regional differences were found with respect
to the preference of Opague-2 maize relative fo ordinary
maize on the basis of appearance. One of the most important
factors associated with these differences is undoubtedly the
presence in certain regions of local floury varieties similar
in appearance to Opaque-2 maize. The highest rate of accep-
tance of Opaque-2 maize onthe basis of appearance was found
in the departments of Narifio and Risaraida. The appearance
of Opaque-2 maize was least appreciated in Cauca, Tolima
and Valle, The validity of regional comparisons is somewhat
restricted because of the small number of farmers inter-
viewed, :

The 42 farrners who participated in the agronomic study
were asked what ylelds they would require from Opaque-2
maize relative to the vyields they obtained from presently-
grown maize before changing to Opaque-2. One-half of these
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farmers said that they would shift to Opague-2 maize if the
yvields could be expected to equal yields obtained from the
maize presently grown. Seventeen percent said it would
depend on the relative prices, and the others said that they
would require yield gains between 40 and 1, 000 kilograms per
hectare before shifting,

Marketing aspects

Before an attempt is made to promote and accelerate com-
mercial production of Opaque-2 maize, it is important to iden-
tify reasons why its marketing process may differ from that
for ordinary maize.

Only the factors entering into marketing and processing be-
fore the product is offered to the final consumer are consid-
ered here, Consumer acceptance is treated elsewhere.

The analysis is presented intwo parts, Differences in the
marketing costs related to Opaque-2Z maize versus ordinary
maize are treated first, followed by an analysis of the mar-
keting agencies! attitudes toward Opaque-2 maize,

Differentials in matketing costs

Results of the producer surveys show that Opaque-2 maize
is less resistant to insect attacks during storage. The cost of
insecticides and application therefore may be higher A more
serious implication of the lower insect resistance is the high
risk associated with storage of maize without use of insec-
ticides.

Only minor cost differentials were identified in the market-
ing of nonprocessed Opague-2 maize,

Two companies, Maizena and Quaker, are the principal
commercial producers of Opaque-2 maize in Colombia,

Processing of Opaque-2 maize is still at the experimental
level, and little information is available on relative processing
costs, Processing of the soft Opaque-2 maize appears to be
somewhat more difficult than the processing of the flint type,
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One company reports that the flour yield of Opaque-2maize is
slightly lower, while the other said that it was the samé as the
yield of flint type maize. The yields of grit.used for arepa mix
appear to be considerably lower for Opaque.Z maize. It ap-
pears that the major problem in processing Opaque-2 maize
is that the machinery used for flint type maize is not readily
adaptable to soft Opaque-2 maize, Until more information is
available, it is difficult to estimate actual processing cost
differentials,

Opague-2 maize may be used in complex products to re-
place, at least partly, other high protein commeodities such
as soybeans and powdered milk, One of the problems of using
soybeans and certain other high protein commeodities in com-
plexproducts for human consumption is that the taste of these
commodities may reduce the consumer acceptance of the final
product.If these products can be replaced by Opague-2 maize,
either completely or inpart, the consumer acceptance may be
improved while maintaining the quality of the protein present
in the product.

Furthermore, it may be profitable to use Opaque-2 maize
to replace the relatively expensive powdered milk,

If Opaque-2 maize is to be sold to the final consumer in
direct competition with ordinary maize, for example as flour
or arepa mix, higher costs of obtaining or processing Opaque-2
maize must be accompanied by price differentials in the final
products, As will be discussed in a later section, such a price
differential will probably not occur,

Attitudes of the marketing agencies

The attitudes of the marketing agencies may be an impor-
tant consideration before encouraging commercial production.
There are good reasons for rejection of a new productbythe
marketing agencies, The risk and uncertainty may be high.
Communication between the final consumer and the marketing
agency with respectto consumer accepiance is oiten deficient
or completely lacking., New agricultural products often are
not test marketed before the general farm sector is urged to
produce them, The marketing agencies thus have no way of
knowing the demand structure before becoming invelved in
handling the product.
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As discussed earlier, it was attempted to determine the
present attitudes of the maize wholesalers in Valle toward
Opaque-2 maize 10/ First, it was attempted to determine
their present stage of knowledge with respect to Opague-2
maize, Cnly one of the 25 whaolesalers interviewed had not
heard of Opaque-2 maize. Forty percent of them had heard
about Opaque-2 maize from farmers, while the remaining 60
percentknew about itfromthe radio or newspapers, The radio
and newspaper promotion was carried out primarily by one of
the processors of Opaque-2 maize as a part of the test mar-
keting of the above mentioned baby food,

Less than one-half of the wholesalers had actually seen
Opagque-2 maize, Nine (36 percent) said they had been offered
Opaque-2 maize, but only four of them had bought it, The
other five did not buy it because they did not think they could
sell it, Of the four whelesalers who bought Opague-Z2 maize,
cne sold it to a commercial processor, while the others sold
to corn retailers.

The wholesalers were shown a sample of white Opaque-2
maize. They were then asked whether they would buy this type
of corn if it were offered to them and if so at what price rel-
ative to the price of the white maize they usually bought, Fifty-
six percent ofthe wholesalers said they would not buy it, even
at a price below the current price of white corn. Twelve per-
cent said they might buy it, but only at a price bhelow that of
other white maize. Two wholesalers {8 percent ) said they
would buy Opaque -2 maize at a price egualto the price of other
white maize, One-fourth did not know,

The wholesalers who would not buy Opaque-2 maize said
they did not think there was a market for it, The majority of
the others thought that its present market was small and un-
certain but that & market might develop in the future.

The wholesalers interviewed were reluctant to buy Opaque-2

maize f[or a number of reasons, Past experience with certain
other new agriculiural products whichwere not accepted by the

10/ Thetwo sarlier-mentioned processing firms were not included
in the sample,
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consumers was one reason.Some argued that they thought that
the two large processors of Opaque-2 maize had a monopoly on
it. Lack of information on the consumer preference with re-
spect to Opagque-2 maize was, however, the major reason for
wholesalers'unwillingness to buy Opaque-2 maize at the pres-
ent time,

Inquiry among the farmers participating in the field trials
supported the conclusion that the wholesalers werenotinter-
ested in buying Opaque-2 maize.

Twenty farmers who had Opaque-2 maize field irials were
interviewed 3.4 months after the harvest. Nine of these ( 45
percent )had wanted to sell Opaque-2 maize but four were
turned down by wholesalers, Three of the five who sold
Opaque-2 maize did so at a price below the prevailing price of
ordinary maize, while two sold Opaque-2 at the same price as
ordinary maize,

In conclusion, the marketing survey indicates that a farmer
producing Opaque.2 maize mayhave serious difficulties finding
a buyer unless he produces on contract for a processor,

Relative consumer preference

Unprocessed maize

An overwhelming majority of all the maize used for human
consuraption in Colombia is bought by the consumer as grain.
This 1is particularly true among families with low incomes.
These same families tend to lack high quality protein in their
diets, whichresults in malnutrition primarily among children.
It was [elt that main emphasis should therefore be placed on
an analysis of the posasibilities of introducing Opaque-2 maize
as an unprocessed staple commodity,

The average weekly consumption of maize per family in the
two sub-samples was reported as 3.9 kilograms for Bellavista
and 8,1 kilograms for Coronado., The total amount was pur-
chased as grain, Weekly per capita maize consumption was
then estimated as 0.6 kilograms in Bellavista and 1,0 kilo-
grams in Coronado, If the daily adult requirements of amino
acids canbe fulfilled by 250-350 grams of Opaque-2 maize, the
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families in Coronado could receive almostone-half of their es-
sential aminc acid needs from maize by shifting to Opagque-2
and maintaining their present level 6f consumption, Consump-
tion of Opaque -2 maize in Bellavista would supply the families
with about cne-third of their amino acid needs,

Consumprion patterns and knowledge ot human nutrition

Information on consumption patterns was obtained to eval-
uate the need for additional high quality protein, Information
to determine the homemakers? knowledge of human nutrition
was sought to obtain guidelines for use in future efforts to in-
troduce Opaque-2 maize to consumers,

The homemaker was asked to name the four foods that the
family consumed mostirequently, Maize, rice and beans were
those most frequently mentioned. Foods of animal origin were
rarely mentioned, The homemaker was then asked which of
the foods mentioned she thought was most healthy, About one-
fourth selectedbeans and another one-fourth selected soups as
the most healthy food. About one-fifth selected maize, and
products of animal origin accounted for another fifth, Only a
few could explain why they thought a particular food was better
than another,

It appears that the homemakers either did not have a basic
knowlegdge of human nutrition or were so short on purchasing
power that only the cheapest food could be purchased, To
obtain more information on their knowledge, each homemaker
was asked to place ten cards, each representing a food com-
meodity, in order of assumed nutritional value.

The results are shown in Table 3, Eighty-three percent of
the homemakers thought that one of the products of animal
origin had the highest nutriticnal value. The ranking made by
each homemaker was tested against the "correct' ranking to
estimmate her knowledge of relative nutritional values. _l-l/

11/ Information concerning the ''correct” ranking was obtained
from the Instituto Colombiano de Bienestar Familiar,
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Table 3. The opinions of the non-farm homemskers concerning
the relative nutritional value of ten foods,

Ranking made by the homemakers . 1/

Food Commodity Rank by
("correct ranking) lst 2nd 3rd 8th 9th 10th Frequen-

Percent of homemakers cies 2/

T.” Meat 4] 11 11 4 2 4 1
2. Fish [ 26 22 4 2 2 3
3., Milk 36 30 9 0 9 2 2
4. Beans & 0 13 4 T 2 4
5, Maize g 7 16 7 4 2 5
6. Rice A 2 T 15 26 11 9
7. Potatoes 0 7 7 9 i1 2 7
8. Plantain a 15 4 26 11 7 8
9. Cagsava Q Q g 11 15 59 10
10, 0 2 11 20 13 9 6

Unrefined sugar

1 / Only six of the ten ranks are shown,

2_/ The food cormmodity with the highest frequency in each indi-
vidual rank was chosen to represent that rank,

Fifty-two percent bhased their ranking on some knowledge
of the relative nutritional wvalues of the ten foods, while 48
percent used some other basis for ranking. 12/ The overall
ranking as shown in Table 3 was made on the basis of some
knowledge of nutritional values,

A considerable difference was found between the two sub-
samples as t¢ knowledge of relative nutritional values., While
about two-thirds of the homemakers in Bellavista were deter-
mined to have based their choices on some knowledge of rel-
ative nutritional values, only one-third of those in Coronado
were determined to have done so,

12/ A rank correlation test was used. The data was tested at a
ninety-five percent probability level, The test is explained
in R, Clay Sprowls, "Elementary Statistics.'" MacGraw-Hiil
Baok Company, New York. pp. 253-255, 1955,
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It may be concluded that the homemakers included in the
survey had a considerable knowledge of the relative nutritional
values of the food commodities with which they are familiar,
In order to determine their perception with respect to the na-
tritional value of a new product, it is necessary to know the
characteristics used to evaluate the nutritional value of a food
commaodity. If, by tradition, it is believed that milk is good
and cassava is poor, what influences their beliefs about new
products? The more knowledge available on this point, the
easier if willbe to select the most efficient message in a pos-
sible educational campaign to introduce Opaque-2 maize,

About half of the homemakers could not explain why the
food they selected as the best was actually better than the
others, The factors most irequently asscciated with high na-
tritional value were vitamins, calcium and phosphorus; protein
content was not menticned,

The conclusions of this part of the consumer study are that
the families included in the sample did not obtain sufficient
high guality protein. The primary reason was lack of pur-
chasing power. The majority of the housewives knew that foods
of animal origin have a higher nutritional value than rnost
plant products. Most of them did not know why. Promotion of
Opague.2 maize using the higher quality protein as the
argument will therefore probably not be successful unless
preceded by an educational campaigntoteach the consumer the
importance of protein in the diet., Opaque--2Z maize might be
successfully promoted with a campaign which equates its
nutritional value to that of meat and milk,

Puichasing patterns

The majority of the famiiies interviewed (57 percent ) buy
only white maize, Thirteen percent buy only vellow maize and
30 percent buy both. The 70 percent of the homemakers who
purchased only one color pave customs and traditions as pri.
mary reasons for notbuying the other color, Other important
reasons were the difference in cooking quality and taste be-
lieved to exist between the two.

Alittle less thanhalf of the families bought the maize in the
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central market place, while the remaining half purchased it in
grocery stores or from grain dealers,

The majority of the families ( 66 percent ) buy maize only
once a week, while 14 percent buy twice a week and another 14
percent only every other week,

Shopping for maize is done by the homemakers in 60 per-
cent of the families interviewed, while the husband does the
shopping in 36 percent, The husband and wife shop topether in
4 percent of the families,

For the region under survey it appears that the white.
Opaque-2 maize has the hest chance of being accepted, A
nationwide survey is needed, however, to deterrnine regional
differences in color which might affect consumer acceptance.

To reach the low incorne groups, the Opaque-2 maize should
be available in the central market place, in certain grocery
stores and at grain dealers,

Apromotional campaign to introduce Opague-2maize should
be aimed at both the homemakers and the head of the house-
hold. This is so partly because of the large proportion of
families whetre the husband buys the maize and partly because
of his strong position as decision maker, particularly in low
income families.

Price awareness

if nopreferencedifferential exists between Opaque-2 maize
and other types, the price awareness among the buyers may
be an important factor in determining the relative price at
which Opaque-2 maize can be sold,

Seventy.-two percent of the homemakers knew what they paid
for maize the two previous weeks before the interview. The
remaining 28 percent did not know the price, primarily
because their husbands hought the maize., Knowledge of price
variations among sellers likewise showed a considerable price
awareness among the homemakers interviewed,

It may be concluded that unless a considerable preference
differential exists it is not feasible to introduce Opaque-2
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.maige at a price higher than the price of the maize presently
available, FEwven if a considerable preference differential
exists, lack of purchasing power may prohibit a2 rapid replace-
ment of the present maize by Opague-2 maize. On the other
hand, if no preference differential exists, z considerable price
awareness may imply that a slightly lower price of Opaque-2
maize would cause homemakers to rapidly replace ordinary
maize by Opaque-2 maize, If relative prices are believed to
be associated with relative quality, such a replacement may
not result,

“The acceprability of Opaque-2 maize

At the second interview, homemakers were asked their
opinions about the two maizes, 13/

The opinions were vbtained partly by structured and partly
by open-ended questions relating to differences in cooking
characteristics, other differences and personal preferences,
The homemakers were at no time informed of the nutritional
differences between the two types.

Cocking Charatteristics

The utilization of the maize is reported in Table 4. The
majority of the housewives used the ordinary maize for ma-
zamorra, and Opaque-2 maize for coladas. It is obvious that
they had pre-determined opinions about what each of the two
types of maize was Dest suited for. Eighty-.eight percent of
the homemakers found Opague-2 rnaize to be more soft than
ordinary maize, hence many ofthem did not think that Opaque-2
maize was suited for mazamorra. This was primarily a pre-
determined opinion. When asked if they had actually fried to
make magamorra with it, the majority said no,

A few of the women tried to make mazamorra with Cpaque-2
maize, Sorme succeaded and some failed, Further inquiry re-

13/ Interviewing procedures ave explained in the Appendix,
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Table 4. The utilization of the two one-pound bags of maize by
the homemakers.

Percent of homemakers

Using Using
End Product ordinary Opaque-2

maize maize
Arepa 2 11
Buiinele. 0 2
Celada 6 51
Masa 0 2
Mazamorra 60 21
Natilla Q 2
Soup 25 11 -

vealed that in order to make mazamorra from Opaque-2 maize
the cooking procedure had to be somewhat different than when
using flint type maize, With the correct cooking procedure,
Opaque-2 matze was just as suitable as ordinary flint type
maize,

Seventy-four percent of the hememakers found differences
between the two types of maize related to the preparation and
cooking, Of these, 85 percent said that Opague-2 maize was
easier to prepare, Almost all of them said that this was
because Opaque-2 maize was softer, hence easier to prepare,

It may be concluded that the mmajor difference between
Opaque-2 maize and ordinary flint type maize, as seen by the
wommen interviewed, is the degree of softness. The majority
were convinced, just by looking at Opaque-2 maize, that it
could not be used for making certain products.

This belief is well founded, If the traditicnal cooking me -
thods are used with Opaque-2 maize, a failure may result, if
the cooking methods were changed slightly, Opaque-2 maize
could be used with satisfactory resulits, Hence, efforis to im-
prove the consumer acceptance of Opaque-2 maize should in-
clude information to explain how to change cooking methods.
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Personal Preferences

The homemakers were asked which of the two types of
maize they preferred., Forty percent said they preferred
Cpague-2 maize, 26 percent preferred the ordinary maize,
while 34 percent were indifferent,

Those preferring Opaque-2 maize did so primarily because
it was soft, hence easier to cook. The primary reason for
preferring ordinary maize was that it was believed to be hetter
suited for a wider range of products. Subjective differences in
taste do not appear to be an important issue., Twenty-one per-
cent of the housewives who preferred Opaque-2 maize and 17
percent of those preferring ordinary maize gave better taste
as the reason for this preference,

Fifty-two percent of the homemakers sair. that their hus-
band were indifferent as to the two maizes, Twenty-four per-
cent preferred Opaque-2 maize and 12 percent of the husbands
preferred ordinary maize,

When asked about the children's reaction, 57 percent of
the homemakers said that their children were indifferent as to
the two types of maize; 17 percent preferred Opaque-2 maize
and 11 percent preferred ordinary maize, The homemakers
were asked atthe first visitio obtain the opinions of their hus-
band and children, but the influence of the women’s prejudices
in reporting these opinions cannot be determined, Hence, it
may not be safe to interpret the opinions of the wife, husband
and children as independent,

Given their acquired knowledge of the differences between
the two types of rnaize, the homemakers were asked which
kind they would buy if both were available atthe same price at
the same store, Fifty-one percent said ordinary maize while
47 percent said Opaque-2 maize. No significant difference
was found between the two sub-samples with respect to per-
sonal preference, 14/

14/ A chi? analysis showed no significant difference at the 95 per-
cent level.



While the majority preferred Opaque-2 maize, only about
half of them said they would actually buy it if the price were
the same as the price of ordinary flint type maize. This ten-
dency was found in both sub-samples, The reason for this
apparent paradox was found to be that although the Opaque-2
maize was preferred, primarily because of its saftness hence
easier cooking, this same softness caused them to think that
Opaque-2 maize could be wused only for making certain
products,

An attempt was made to check the validity of the answers
obtained as to which maize the housewives would actually buy,
About three weeks after the second visit, the women were vis-
ited again, The interviewer carried two baskets of maize, one
with Opagque-Z maize and one with ordinary flint type maize .
The homemakers were told that some maize was left over
iromthe survey, and that it was to be distributed among those
who hadparticipated. Each homeraker could get one pound of
whichever of the two maizes she preferred,

To simulate actual selling practices, the maize was pre-
sented in open baskets rather than in bags, Furthermore, by
waitingthree weeks it was expected that the homemaker might
have forgotten which maize she said she would buy unless she
strongly preferred one or the other, Finally, possible errors
caused by excess sensitivity during the previous interview
might be eliminated because the women did not consider this
final visit as part of a survey,

The information obtained on relative preference of Opagque-2
and ordinary flint type maize at the two visits is summarized
in Table 5,

A considerable difference was found between what the home-
makers included in the Bellavista sub-sample said they would
buy and what they actually selected at this final vigit. While 44
percent said they would buy Opaque-2 maize, only 33 percent
actually selected it atthe final visit, No such differences were
found among the homemakers incliuded in the Coromado sub-
sample,

There was some indication that the women tended to select
the type of maize whichtheythought was best suited for making
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Table 5. The homemakers’ relative preference of Opaque-2 and
ordinary flint type maize.

Bellavista Coronado Total

{ percent of homemakers )

Preference expressed after
having tried both maizes:

Opague-2 44,4 52,7 47,9

Ordinary 55,6 47,3 52,1
l10a.0 100.,0 100.0

Selection at a later wisit:
Opaque-2 33.3 22,7 41 .4
Ordinary 66,7 47.3 58.6
100.0 100,0 1000

Homemakers who pref_er red:

Opaque-2 at both occasions 22,2 37. 28.4

Qrdinary at both occasions 44.5 31.6 39.1

Opaque-2 at first, ordinary

later 22,2 18,7 19.5

Ordinary at first,Opaque-2

later 11.1 15,7 13.0
100.0 100,0 100,

the product they wanted on that particular day. This may ex-
plain at least some of the differences encountered, Another
explanation is that they, not considering the final visit as part
of the survey, selected the type of maiwe they traditionally
buy. In any case, it may be expected that the choices indicated
at the [inal visit would be reflected in the market plate, if
Opaque-2 rmaize were available at the same price as ordinary
maize,

An attempt was made to determine characteristics of the
homemakers and their families which might influence the
choice of type of maize, The choice was found to depend some-
what on where in the country the homemaker was born, A
large sample is needed,however, to yield reliable information
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on this subject, There is some indication that the families
with monthly incomes of less than 500 pesos favored Opaque- 2
maize more than those with higher incomes, Finally, those
families which customarily buy white maize favered Opaque-2
maize, those buying only yellow maize preferred ordinary
white maize, while those who buy both white and yellow maize
were equally divided in the preference of Opaque-2 versus
ordinary white maize,

Processed maize

Two products containing Opague-2 maize have been test
marketed, One, a baby food (Duryea), was well received by
the consumers and has now heen introduced commercially on
the Colombian market,The other product that was test mar-
keted was an arepa-mix (Ricarepa}, The consumer acceptance
with respect to this product was not as high, and attempts are
presently being made to improve the product,

Attempts to use Opaque-2 maize in other products, such as
bread, are still in the laboratory.

Reports by Maizena on the consumer acceptance of Duryea
are optimistic. After eight months of test marketing in Cali,
a Maizena survey among 300 families with small children
showedthat 19 percent of the families interviewed used Duryea
at the time of the interview. There is no information on the
guantity used per child or per family. Maizena reported a
monthly sale of seventeen tons of Duryea in Cali after six
months of test marketing.

The feasibility cfusing processed foods containing Opaque-2
maize to reduce malnutrition depends on the extent to which
such processed foods are consumed by low income families,

In the Maizena survey it was found that 16 percent of the
families belonging to the lowest income group possessed
Duryea at the time of the interview. It is not clear how much
Duryea was consumed per child nor what products were
replaced, More research is needed in this area,
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The acceptance of Opaque - 2 maize
for consumption by the producers

The objective of the research reported in this section was
to analyze some of the major obstacles to the introduction and
expansion of the consumption of Opaque-2 maize among farm-
ers growing maize and to identify methods by which these
obstacles might be overcome, Major emphasis was placed on
low-income farmers,

Only consumption aspects are analyzed here. It should be
kept in mind that the obstacles to production also influence
the extentto whichthe maize producers will change their con-
sumption patterns from ordinary to Opaque-2 maize,

Consumption patterns

No attempts were made to estimate the extent to which pro-
tein deficiencies existed among farm families interviewed.

To determine the importance of maize in the diet, the
farmers were asked to mention the five food commeodities they
consumed most frequently, Maize was most frequently men-
tioned ( 69 percent ), followed by meat ( 65 percent), rice
{63 percent), plantain ( 60 percent } and cassava ( 48 percent).

One-third of the families consumed all the maize produced
on the farm. In addition, the majority of these families bought
maize because their own production was not sufficient.

About one-third of the farmers interviewed said that they
sold all or part of the maize they produced and bought the
maize they used inthe household. Asked why they did not keep
a sufficient supply of the maize they produced to meet house-
hold needs, more than one-third said that they could not store
maize because of insect attacks, Twenty percent sold maize
immediately after harvest to obtain cash and another 20 per-
cent did not have milling facilities; hence they sold the maize
they produced and beught flour,
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Opaque-2 maize was found to be vulnerable to insect attacks
during storage. Farmers participating in the field trials clearly
pointed out the seriousness of the storage problems, Unless
storage practices are improved considerably, it is doubtful that
the small farmers cankeep Opaque-2 maize irom one harvest
to the next unless they learn improved starage practices, At.
tempts to persuade the smallfarmer to produce Opaque-2 maize
for home consumption are not likely to succeed unless accoma
panied by an effective educational program which includes meth-
ods to improve storage.

Knowledge of human nutrition

Each of the farmers interviewed was given ten cards, each
representing a food commodity, and asked to place the cards in
order of nutritional value. The results are shown in Table 6.
Three-fourths ofthe farmers thought that one of the products of
animal origin kad the highest nutritional value,

The overall ranking as well as the ranking made by each
farmer was tested against the 'correct' ranking to estimate the
extent of knowledge possessed by the farmers with respect to
relative nutritional values, Fifty-seven percent of the farmers
based their ranking on some knowledge of the relative nutri-
tionalvalues of the ten foods: The ranking based on frequencies
was made on the basis of some knowledge of nutritional values.

If the wife of the farmer was available, she was also asked
to rank the ten foods, The results were somewhat similar,
Thirty-nine percent of the 72 wives interviewed thought that
milk had the highest nutritional value, and 35 percent said that
cassava had the lowest nuiritional value. Sixty-three percent
of the wives had some knowledge of the relative nutritional
values of the commodities.

It appears that the farmers and their wives weremore aware
of relative nutritional values than the non-farm housewives,

The farmers were asked why they thought that the commodity
they selected as the most nutritional was actually more nutri-
tional than the other nine foods. One fourth of the farmers
thought thatthe food had more ‘vitamins than the others, and 11
percent said that thatparticular food had more energy. A large
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Table 6. The opinions of the farmers concerning the relative
nutritional value of ten foods.

Ranking by farmezrs 1/

Food Commuodity

("correct” ranking)
1st 2nd 3ird 8th  9th  10th Rank by

Percent of farmers frequency 2/

1, Meat 26 26 13 5 3 1 2
2, Fish 20 14 14 5 E] 4 5
3, Milk 30 23 19 Z 3 1 1
4, DBeans 5 T4 15 4 5 4] 3
. b, Maize 11 7 15 4 3 1 4
6. Rice 0 ] z 15 28 17 9
7. Potatoes 1 O 3 25 17 23 8
&, Plantain 2 11 7 11 ig 7 7
9, (Cassgava 2 [ 7 13 20 36 10
10, Unrefined
sugar 2 5 5 16 8 3 &

1 / Only six of the ten ranks are shown,

2_/ The food commodity with the highest frequency in each indi-
vidual rank was chosen to represent that rank,

number of other answers was obtained. On the hasis of this
study it appears thatthe characteristics that Colombian farmers
most frequently associate with high nutritional values of food
commedities are as follows in order of importance:

i. They cantain vitamines,

2. They give energy.

3. They have a pgood taste.
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4, They are complete foods ( have all the necessary
elements },

5. They are traditional or customary foods,
6, They contain protein,
7. They contain phosphorus.

8. They contain calcium,

Farmers are likely to respond more to a new product if it
is promoted on the basis of high vitamin content rather than
on the basis of high guality or quantity of protein, In the case
of Opaque-2 maize, the most efficient message in a promo-
tional campaign among farmers would probably be that its
nutritional value is equal to that of milk and meat., Most of the
farmers know that milk and meathav: a high nutritional value
but do not know why,

The acceptance of Opaque-2 maize

for consumption

The relative preference of Opaque-2 maize and ordinary
flint type rmaize on the basis of appearance is likely to
influence the rate by which Opaque-2 maize is adopted for
consumption as well as for production, The findings related
to this factor and reported in the section on the farmer's
attitudes apply equally to the analysis reported here,

After they had had sufficient time to prepare and consume
Opaque-2 maize several times, the farmers who participated
in the field trials were asked for their opinions and experience
with respect to the cooking characteristics and personalpref-
erence of Opaque.2 maize,

Maize-based meals most frequently made by the farm fam.
ilies interviewed were, in order of frequency, colada, ma -
zamorra, arepa and soup, Two-thirds of the women said that
Opaque-2 maize was easier to prepare than ordinary maize,
while almost one-third said that the preparation of Opaque-2
maize was more difficult,
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Almost all the farmers wives who reported differences be-
tween ordinary and Opaque -2 maize withrespect topreparation
referred to the softness of Opaque-2 maize as the reason for
the difference, Homemakers generally agreed that the most
serious difficulties with the Opaque-2 were encountered in the
preparation of mazamorra and arepd, On the other hand,
because Opaque-2 maise was easier to grind, it was easier to
prepare certain other products with it, '

Neither the farmers nor their wives reported any differen-
ces in the taste of the two maizes, Eighty-four percent of the
women said they would prefer Opaque-2 over ordinary maize
if the price was the same, It should be noted that each of these
families had an Opaque-2 maize trial on the farm and had been
informed of the high nutritional value of Opaque-2 maize sev.
eral times during the growing season, Their awareness is
supported by the fact that when asked why they preferred
Opague-2 maize, almost all of the women said "because of its
high nutritional value ., It is difficult to determine how mauny.
of them were actually convinced of the nutritional advantage
af Opaque-2 maize and how many were trying to please the
interviewer,

It may be concluded, however, that the majority would not
vse Opaque-2 maize for making two of the most common maize
products, mazarnorra and arepa, if they could get ordinary
maize, But they would most likely prefer Opaque-2 maize for
other products such as colada, If the information on the high
nutritional value of Opaque-2 maize had been accompanied by
information on how to adapt cocking methods, it is likely that
these women might have wanted to replace all or nearly all
ordinary maize by Opague .2 maize,
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Appendix

Sampling procedures and sample characteristics

Primary data were obtained [rom five surveys carried out
among maize producers, marketing agencies and consumers,

The producer surveys

The producer surveys were carried out in cooperation with
a CIAT - 1CA  agronomic study to analyze the perfomance of
Opacae-Zmaize in six regions of Colombia; 154 farmers were
interviewed, 42 of whom participated in the agronomic study,
The geographical distribution of the sample is shown in
Figure 1,

The farmers were selected by the CIAT agronomists re.
sponsible for the agronomic study in each region. Only farmers
who grew maize and appeared to be representative of the
farmers in the region were included in the sample, although
major emphasis was placed on interviewing small farmers,
Using his knowledge of the region and supplementied in some
cases by informnation from ICA, INCORA, and CAJA AGRARIA
each ofthe six agronomists then visited and interviewed about
25 farmers, including those who participated in the agronomic
study.

While the average size of the farms included in the survey
was 71 hectares, one-third of the farms had less than 5
hectares, 78 percent had less than 50 hectares and only 4 per-
cent had more than 500 hectares. The average maize area on
the farms included in the sample was 8,2 h ctares, Thirteen
percent of fthe farms had less than 0.5 hectares of maize,
while only 21 percent had more than 5 hectares, and 3 percent
had more than 50 hectares of maize, Even though a number of
the farms were relatively large, few ofthe farmers had a2 large
acreage of maize, One-third of the farmers consuwmed at home
all the maize fhey produced,
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The average age of the farmers interviewed was 44 years,
Farmers 60 years of age or older accounted for I3 percent.
On the average, the farmers had 4,5 years of schooling. Two
and three years of schooling were most common ( 15 percent
in each case), Ten percent had never gone to school, while 28
percent had more that five years of schooling,

The average size of the family living on the farm was 6.7
persons, with 2,7 children of less than 14 years of age, and an
average of 4 adult family members per houseold,

A considerable inter-departmental mobility was found
among the farmers interviewed, Fifty nine percent reported
that they were borne in the departments where they now live,

'~ The Marketing survey

A survey was carried out during the month of May, 1970,
among 25 wholesalers of maize in 5 towns in the Department
of Valle, 15/

About half of the firms surveyed were private companies
while the others were corporations. Forty-five percent of the
firms bought less than 100 tons of malze per year, while 10
percent bought more than 1,000 tons. '

Considering not only the activities in maize but also their
total trade, 25 percent of the firms were considered small
relative to similar type firms in Colombia, 32 percent were
of mediuvmn size and the remaining 43 percent large.

The owner was interviewed in 56 percent of the firms,
while the manager was interviewed in the rest.

The consumer survey

Basic information concerning consumer acceptance of
Opague-2 maize was obtained from a two-part survey con-

15/ Five wholesalers were interviewed in each of the following
towns: Cali, Palmira, Buga, Tulua and Cartago.
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ducted during March and April, 1970, One survey was catried
out in Bellavista, a low income section of the city of Cali, the
capital of Vaile, A sample of 30 families was selected at ran-
dom among the 240 families living in this section,

Bellavista was selected partly because of its low levels of
family income and the existence of extensive protein deficien-
cies among the children living in the section, and partly be-
cause of thelarge number of rural migrants living in the area,
By using a section with a large proportion of migrants, it
might be possible to identify differences in the factors of con-
cern caused by geographically-determined consumption pat-
terns and traditions,

A second survey was carried out in Coronado, a small low
income wvillage near Palmira, 30 kilormeters from Cali, A
sample of 20 families was selected at random among the 95
families living in the village. The guestionnaire and the pro-
cedure used to carry out the interviews were the same for the
twa locations,

By carrying outthe survey both in a section of a big city and
in a small village it was felt that more confidence could be
given to the information obtained, while at the same time sig-
nificant differences among the factors determining the accep-
tability of Opaque-2 maize might be identified between the two
types of population, It should be pointed out, however, that
both surveys were carried out within a distance of 30 kilome-
ters, The results, therefore, do not necessarxly hold wide
geographical validity.

Eachofthe 50 homemakers was asked a number of questions
airmned atdetermining the consuvmption and purchasinyg patierns
related to maize and her knowledge of certain aspects of hurnan
nutrition, She was then given two one-poundbags of maize, one
with white Opaque-Z maize and another with ordinary white
flint type maize, and was asked to cook the two types of maize
on two differcat days, The decision concerning the method of
cooking  and t:& end products to be abtained was left up to the
individual hon ~maker, Three days following the interview, a
follow-up nterview was made to ohtain the reaction on the two
types of maize., Three of the 50 homemakers refused to give
information onthe secound visit, The actual samples were thus
reduced to 28 and 19, respectively,
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THE average household size was 6,6 persons in Bellavista
and 7,8 in Coronado, while the average number of children
below the age of 14 per household was 2.9 and 3.8 for the two
samples, respectively, The level of education among the home-
makers was about the same for the two samples, 2.5 and 2.4
years of schooling, respectively. Considerable difference,
however, was found among the men, While those included in
the Bellavista sample averaged 4,0 years of schooling, the
same figure for Coronade was only 2.5 years,

The family incomes were slightlyhigher among the families
interviewed in Bellavista, No families reported monthly in-
comes of less than 100 pesos, 39 percent of the families said
thatthe income was between 100 and 500 pesos per month, and
54 percent reported a monthly income in excess of 500 pesos,
Seven percent of the homemakers did not know, In Coronado, >
percent cf ibe families reported a monthly income of less than
100 pesos, 32 percent said between 100 and 500 pesos,and 47
percent reported 2z monthly income in excess of 500 pesos.
Sixteen percent said they did not know.

The majority ofthe men whose wives were interviewed were
industrial workers (83 and A7 percent, respectively }; while
13 and 1! percent, respectively, were classfied as having
private business, zero and 16 percent as agricultural workers,
and 4 and 5 percent, respectively, reported that they were
wnemployed, One-third of the homemakers interviewed in
Bellavista worked outside the home as opposed to only 10 per-
cent of those interviewed in Coronado,

Two of the housewives interviewed in Bellavista and one of
those in Coronado were born in the respective locations, The
rest were born in any one of nine departments, with the ma-
jority born in Valle. Sixty-eight percent of the housewives
interviewed in Bellavista and 95 percent of those interviewed
in Coronado said that they had lived for some time in Valle
before moving to their present location,
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MASA:

COLADA:

AREPA:

MAZAMORRA:

BUNUELQ:

NATILLA: -

Glossary

Dough. Usually made '_ with  maize,
cheese, eggs and butter,

A thick coran soup.’

Unleavened cornbread prepared by boil-
ing the threshed corn and making a corn
meal which is then formed into rolls and
baked or gcocked over an open fire,
Sometimes. eggs, cheese and butter are
added before cooking.

A soup of beiled corn, milk and unrefined
sugar ( panela ). '

Fried corn meal muffin made of corn
flour, cheese, egg, baking soda and salt,
Dough  is made into balls, which atre
fried and served hot, “

A gelatin-like dessert,, made of corn, ‘

-water .and unrefined sugar, usually
. served with a coating of cinnamon. .
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