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Social Science Approaches to
Including Nutrition Re search in the
International Sorghum/Millet CRSP

Kathleen M. DeWalt and Billie R. DeWalt

Research in southern Fonduras as parc ol the Intemational Sorglhum/Millet
Project (INTSORMIL) began in 1981, The primary task of University of
Kentucky social scientists was 1o outline the socioeconomic constraints on
production, distribution, and consumption of sorghum-—an important crop
grown on the Pacilic coast of Central America. Conducted cntirely by
anthropologists and sociologists, this research was originally designed as a
diagnostic study within the faming systems research (FSR) frame vork (B.
DeWalt 1985; Shaner et al. 1981).

In this INTSORMIL study, significant components of the 'SR
"diagnosis” included the role of sorghum within the food system of southern
Honduras, ways in which agricultural rescarch could improve its role, and
potential nutritional consequences of agricultural change. As ficldwork
progressed between 1982 and 1984 it became cvident that most faming
systems research focused 100 heavily on production aspects of the food
system. SR needs to be supplemented by what we call "nutrition systems
rescarch” (K. DeWalt 1981, 1983: Richards 1932 Tripp 1982, 1984),

FARMING SYSTEMS RESEARCH FINDINGS

Since, the results of INTSORMIL's I'SR work in southem Honduras have
been reported in detail elsewhere (3. DeWalt and Alexander 1983; DeWalt and
DeWalt 1982; B. DeWalt and Duda 1985; Stonich 1986), the main findings
arc only brielly summarized here in order to provide a background for
describing the most important autrition systems research components and
findings.

From 1981 10 1984, research focused on three agrarian-reform
commenitics of the coastal plains and six communitics in two ccological
zones of the highlands. We found that sorghum is an extremely important
part of intercropping schemes in both lowland and highland communitics,
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These cropping systems have cvolved primarily in responsc to regional
rainfall patterns. Southern Honduras is marked by distinet dry (December 10
April) and rainy (May to November) sc2sons, 1owever, the approximately
1,600 mm average rainfall masks considerable variation in actual rainfall
from year to year. Also, a very distinct dry period called the canicula often
occurs during the rainy scason. Usually falling in July, the canfeula poses an
additional risk to cropping.

Maize is the basic food staple in southern Honduras, but it is a very
risky crop because of the rainfall patterns noted above. To minimize crop
loss, a maize with a very short growing scason 1s raised. The main crop is
planted in late April or carly May for harvest during the canicula in July. If
the rains begin late, or if the canicula begins carty, this crop may be lost.
Another maize crop is sometimes planted in August to take advantage of the
rains after the canicula, but this crop is cven more likely to fail. To
minimize risk and ensure some sort of harvest, farmers intercrop sorghum
with the carly planting of maize. This system might appear 1o make little
sense from an agronomic perspective because the plants compete for the same
nutricnts, but sorghum's greater drought tolerance is a distinet advantage.
Sorghum stays in the ficla long after the maize has been harvested. Because
photoperiod sensitive varietics are employed, sorghum does not Jower until
October and is not harvested until December, Cowpeas are also sometinies
added to the intercropping system,

Sorghum is used for three purposes in southern Honduras: as a grain for
making tortillas, the basis of the houschold diet: as feed for domestic
livestock, especially pigs and chickens; and as a cashi crop, large quantitics of
which enter the national marketing system, vsually as livestock feed.

In southem Honduras, Tand is increasingly being converted to pasture for
cattle (B, DeWalt 1983, 1986), and sorghum is becoming important within
the cattle production system. During the Iengthy dry season, cattle graze the
sorghum residues. Late in the rainy scason, landowners sometimes plant
dense stands of sorghum; this forage sorghum is pulled up, bound intc hands,
and stored for cattle fodder during the dry season.

In the highlands, sorghum and maize are planted as part of a shifting
cultivation system. Secondary forest is cut, and after two or three years of
cultivation, the land is allowed to retum to forest or is urned into pasture for
livestock. In addition to the increased conversion ol cropland into pasture,
there is growing evidence that fallowing cycles are being shortened (Boyer
1983, Durham 1979). Also, soit fertility is declining, and soil erosion is
becoming an ever-greater ecological threat (DeWalt and Alexander 1983;
Stonich T986). As a result, yields of basic grains in the region are dropping.
'n 1982, for example, the average yield of sorghum per hectare was only 540
kg; the comparable figures for maize and beans were 550 kg and 270 kg
respectively.
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The more productive lowlands are farmed mostly by large landowners
who plant cash crops (e.g., sugarcane, cotton, melons) and, increasingly,
pasture for cattle. A few agrarian reform communities were created in the
lowlands during the late 1970s and carly 1980s. In these communitics,
farmers often produce the same cash crops on land that is worked collectively
(Adclski 1983), but usually cach family is also allocated one or two hectares
for cultivating grains for houschold needs.

FSR rescarch conducted by INTSORMIL social scientists in nine
communitics in the region identiiied a numiber of toad-crop production and
storage constraints. The most important constraints were the erratic rainfall
patterns and the declining productivity (and erosion) of the soil. In
approximate order of importance, other constraints included postharvest
storage losses to granary weevils and in-field losses 10 birds, plant discase,
and insect damage (MeWalt and DeWalt 19823, These are all problems being
addressed by INTSORNILL agricultural scientists. Howaver, in our view,
more important than the FSR findings are the constraints and
recommendations identificd by the nutrition systems research,

NUTRITION SYSTIEMS RESFARCH

[tis increasingly evident that several decades of technological meaernization
and cconomic growtt have nol significantly improved the nutritional status
of marginal, rural populations. Consequently, there have been calls for a
reevaluation of the potential for agricultural R&D projects directly to address
nutritional problems damong rural populations (FAO 1982: Pinstrup-
Anderson 1981; Swaminathan 1984; USAID 19824, 1982h, 19840, [981b).
Arguments for the explicit inclusion of nutritional goals in agricultural R&D
have followed two related Tines.

‘The first is based on the reatization that presentapproaches to improving
the nutritional status of cconomically marginal rural people have not had, and
are not likely to have, a positive impact. Nutrition programs are probably
best suited for solving specitic nutritional problems in small target groups at
special risk (Beaton and Ghassimi 1979: Kennedy and Pinstrup-Andersen
1983, Pinstrup-Andersen 1981). Overall cconomic growth, where it has
occurred, has frequently bypassed rural areas. The notion that the benefits of
development will eventually “irickle down” to the nutritionatly at risk in
rural arcas has not been vindicated (Sclowsky 1979),

A seeond, relaied argument is that past failures to explicitly include
nutritional goals in, or o anticipate “ie nutritional impacts of, the
development of agricultural technology may have led to the deterioration of
nutritional status among rural populations, especially small farmers. For
cxample, in a review of nutrition, consumption, and agricultural
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development, Fleuret and Fleurct (1980) conclude that fcw programs to
improve the productivity of sms1 farmers have had a positive impact on
family nutritional status. Some n:ay cven have contributed to a decline in
nutritional status. Scveral studics of the impact of Plan Chontalpa in
Tabasco, Mexico, show similar results (Dewey 1980, 1981a, 1981b;
Herndndez et al. 1974). There, productivity improved dramatically, but only
the urban population's nutritional status was improved. Postmortems such as
these have led to a growing realization that, while agricultural techinology is
not nultritionally ncutral, the ways in which development projects and
changing agricultural technology affect nutritional status are not clearly
understood (Lunven 1982).

To tackle these issues, four arcas must be addressed in agriculturat
research programs aimed at improving farm-family nutrition. These are: (1)
targeting agricultural programs to those at greatest nutritional risk; (2)
understanding utilization of crops and the potential impact of new crops or
new varieties on overall diet, and predicting the impact of new agricultural
technology on food consumption; (3) recommending ways in which
agricultural R&D programs can improve the nutritional situation of those
most at risk; and (4) monttoring and evaluating program impacts on {ood
consumption and nutritional status. Each of these has somewhat different data
needs and requires a different approach to data collection and analysis. Below,
we itlustrate these needs and approaches with INTSORMIL social science
rescarch in southermn Honduras,

Targeting Agricullural Programs

Targeting agricultural research to groups at risk or to the nutritionally
neediest is a crucial first step in incorporating nutrition into agricultural
projects. As Reutlinger (1983) and others have pointed out, agricultural and
rural development projects often fail 1o redch the people whose nutritionat
needs are greatest. Information necessary for targeting rescarch and projects to
such groups is thus quite important, Several approaches to targeling are
discussed in Campbell 1985, Frankenberger 1985, Mason 1983 and 1984,
and Mason ct al. 1985, Joy (1973) and others (c.g., Valverde ct al. 1981)
have suggested an approach that includes identifying "functional classes™ (that
is, groups that are at risk because they share common problems, ways of
making a living, resource constraints, and other factors) for whom a set ¢of
recommendations can be made. The notion of functional classification in the
nutrition literature paralicls the "recommendation domains” (Byerlee et al.
1982; B. DeWalt 1985) of FFSR approaches to agricultural R&D.

The process ard outcomes of targeting include the identification of
specific nutritional problems, cither through surveys or the use of sccondary
data; the selection of specific at-risk groups, defined in terms of their unique
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nutritional needs and the constrainte they face in mecting these needs; and an
analysis of the etiology of malnutrition. Through such research, targeting can
identify crops and cropping techniques that can addr ss those needs through
agricultural research.

In the work of INTSORMIL social scicntists, targeting research 1o the
needs of the rural poor began with the identification of sorghum and millet as
important crops for investigation. Like most of the CRSP cormniodities,
sorghum and milfet have been relatively neglected interms of rescarch, cven
though they form the subsistence base in a number of regions ol the world
experiencing nutritional stress, Furthermore, the.e crops are most likely to
be used by groups at greatest nutritional risk. Improved availability of such
crops therefore should differentially benefi those most at risk,

In order o identify those houscholds at greatest risk of mahutrition in
southern Honduras and o document the pattern of sorghunt use in rlation 1o
nutritional needs e the region, we collected data on houschold nutritional
status and dictary adequacy, with an emiphasis on the use of altemative grains,
Extirvates of hoeschold nutritional status were based on anthropometric
neasurenments ol ciildren 60 months of age and under. Length was measured
in centimeters using an inlantometer for children unable to stand umaided. For
children able o stand, height was measured with o board i which a metal
meter tape had been nibedded. A sliding headboard was ased 1o read the
neight. Waight was measured to the nearest 100 SIAms, using a sprivg-type
Salter scale Tor children under 10 ke Childrenover 10 kg were wetghed using
adial-tace spring scale. Children's weight for age, height for age, and wetght
forheight were caleutated as a pereentage of standand asing the World Health
Organization stidards OWHOAAO 1070y

Ot all the children measured in the nine research communities, 655 were
less than 9547 of standard heiphn for age tthatis, stunted), but only 1347 were
under Y04 of stndard werght for sheir height cwasted). This pattern suggests
that two-thirds of these children expericneed undernutrition at some time in
their first five years of dife, but that acute undemuatrition, as measured by low
weigho lor current height, is less of 2 pronkem atany one time.

Dictary adequacy tor all families was analyzed using estimates of food
intake from 24 hour recalls of family mcals, plus a foed-use interyew tat
focused on the week belore the mterview date, Amounts of energy and protein
available to the houschold were caleulated andg expressed as a pereentage of
houschold needs. Protein and energy necds were caleulated using WHO
estimates of the requirements for individuals of the same age and sex as
houschold members. These figures were then summed for the household.

On the average, families mer 1104 of their cnergy needs and 2009 of
their protein needs. However, these findings mask considerable variation,
because 9% of the families did not meet their estimated energy requirement,
In contrast, only 1< of families failed 1o meet their need for protein, thus
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indicating that calories are a much more significant limitation than is
protein.

Although nuiritionists in the Ministry ol Health in Tegucigalpa and at
INCAP (Institute for Nutrition fcr Central America and Panama) had reported
that sorghuni was not an important food for direct human consumption in the
region, we found that this was not the case. Overall, basic grains, cither
maize or sorghum. provided 75% ol the encergy and 644 oY the protein
available to fumilies. However, use patterns for the dilferent grains varied
among (amilies. especially in the highland communities. Fumilies in the
poorest houscholds - those of tenant larmers and sharecroppers and those
headed by women -were much more likely than were Tandowners to use
sorghtm rather than maize, to use sorghum a greater percentage of the year,
and to purchase sorghum for (ood (Thompson et al. 1985). They were also
the femilies at greatest nutritional risk, Thus, improved availability of
sorghum would more Tikely benefit the most nutritionally at-risk segments
ol the highland communitic:..

Ip the Jowland agranan-reform communitics surveyed, the most
interesting variatien in sorghum use oceurred between vears. When lowland
communitics were otiginally surveyed in the sumimer of 1982, less thin
I of the fomities reported using sorghum. But a year-long drought
began with the sccond planting season in 1982, and the second muize crop
of 1R and the first crop of 1983 fwled Resurvey of the lowland
communities in 1983 showed that 25% of the famities were using sorghun,
While this was much fess than the 087 ot highland famities using sorghum
al the same time, 1t s o dranvatic inerease from 1982, The conclusion is that,
for towland connmunities, sorghun s most crucial in times of economic
hurdship.

Two specilic questions regarding the autritional problems of poor
Central American commuanities had been raised by hiological scientists. One

as whether there was aoneed inthe region Jor “quality protein” sorghum,
i.c., sorghum high in Dysine. The second question related to the finding by
some INFSORNIL biological scicntists that sorghum-based dicts increase
ascorbic acid requirements (Kloptenstein et al. 1981, 1983). This could be a
critical limiting factor because some research has suggested that ascorbic acid
may be a himiting nutrient in Central American diets (Futrell et al, 1982;
INCAP 1969),

With regard to the first question, although the dicts ol communities in
southern Honduras are poor, the Timiting factor appears (o be energy rather
than protein. The need Yor high-quality protein is, of course, greater among
small children than adults. We therelore surveyed children's diets separately
and Tound that children are differentially fed high-protcin foods, such as milk
and cggs. Our conclusion is that, while quality protein sorghum might
benelit groups with a severely limited dict, sufficient protein sources are
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available in southern Honduras and used so that the limiting factor
contrit:ating to protein-caloric malnutrition is cnergy.

Dictary data for ascorbic acid are not yet analyzed, but we have
documented the wide availability and use of fruits and vegetibles with high
ascorbic acid content. Qualitative data on the scasonal availability of fruits
and vegeiadles suggest that wild or cultivated fruits are available almost year-
round. During April, mangos and a wild fruit called riguilote are available. In
Aoril and May 1983, highland houscholds were also consuming
approximately 200 wild plums (jocoze) per week. The harvest of acerola
(nance), a wild fruit with one of the highest-known ascorbic acid contents,
occurs from May t¢ the end of June, A scecond harvest of mango begins in
August, These secord-season mangos are of inferior quality and are often
woriny; since they are not suitable for sale, they are more likely 1o be
consumed within the houschold. Throughout the tull, a series of wild fruits is
available until the rains end. During the dry scason, some focal citrus are
avatlable. At this time, 10, houscholds have more cash, and they appear to
buy more of the st e vegetables, such as cabbage and potatoes, Most
families cat cabbage several times a week, cither cooked or raw in a salad,
Market-basket surveys show that poratoes are purchased at Ieast onee a week
by almost all families, At the end of e dry scason, in February and Mareh,
cashew fruits ripen and constitute a lavored snack food.

Our information on the availability and use of ascorbic acid-containing
fruits and vegetables differs semewhat from other studies. We are templed to
conclude that beciause many of these Toods are gathered from the wild and
consumed casually, their use has been poorly reported in dictary surveys, The
incorporation of cthnographic methods into our survey research allowed us to
document the use of these foods. Whatever the final corclusions concerning
the effect of sorghum consumption on ascorbic acid requirements, from our
surveys there appear 1o be abundant sources of ascorbic acid available o
families in southern Honduras. Thus, improviag the production and
availability of sorghum for human consumption need no! focus on increased
ascorbic acid requircments,

Understanding and Predicting Potential Impacts

The sccond arca of investigation in the nutritional systems research
framework is the utilization of crops orother foods that are to b introduced,
improved, or made more available through agricultural rescarch. For example,
the introduction of new, more productive varicties of food crops would have
litle impact on Tocal dicts it suck varietios lack the characteristics that make
them acceptable foodstulls or i they are nutritionally inferior. Acceptability
is closely tied 10 methods of food preparation and the kinds of products that
result. For example, the grain quality characteristics that produce an
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acceptable porridge may be different from those for an aeceptable Natbread or
fermented beverayge,

Preparation techniques may, in themselves, influence the nutritional
quality of tood. The relationship betwren niacin availability and the alkaline
treatment of maize hos been recognizad for some time (Katz et al, 1974),
Where such relationships between indigenous preparation techniques and the
nutritional quality of a food are unknown, introducing new food crops
without anticipating the effects of propraation may impair dietary adequacy.
An analysis of the acceptability and imsportant organoleptic pioperties of food
crops must also inclulde an understanding of food beliefs and preparation
practices retating to the crops.

Sorghum has probably been a part ol southem Horduran die. - for about
160 years. The crieflo dandrace) grains used have been selected for their
appropriatencess as a food as well as tor their agronomic quahties. A wide
variety ol products are made from sorghum, many ol which are sorghum
cquivalents of feods also prepared from miaize.

For example, sorghum tortillas are prepared using essentially the same
method as for maize tortillas, The grain is "nixtamalized” by heating in an
alkaline solution of ashes or lime. The hot mixture is then allowed (o sit for
several hours or overnight. In the highlands, ashes are preferred in prepiiring
sorghum tortillas becanse the pericarp of sorghum reportedly peels more
casily than when lime is used. In the coastal Towlands, the available firewood
feaves a salty ash that is said (o be unsuitable foe preparing tortitlas; here,
lime is always used. Cooking tme for sorghum is rozghly one-tiird the time
for maize, or only about 10 minutes versus 30, Some wonien say the shorter
the cooking time, the better and whiter the appearance ol sorghum tortiltas. It
Lo also claiimed that sorghum tortillas equal maize tortillas in quality il the
sorghuny is not overcooked. Gvercooking is said 1o produce a less acceptable,
darker tortilla. After cooking and soaking, the grain is washed and the
pericarp removed. The grain is then ground ina hand mill and reground on a
stone quern. The resulting masa s formed into flat rounds and baked
for several minutes on a griddle. When some maize is available, it is
preferable to prepare tortillas using hall maize and half sorghum 1o streteh the
maize.

While the tortilla is the most common and important produci made from
sorghum, a number of other foods are also prepared. Rosquillas and rosquetes,
hard cookic-like products, are made from cither maize or sorghum masa to
which ground iresh cheese, sugar, and other ingredients are added. During the
winter months, popped sorghum is formed into balis using honey, to make
albarotes. A soft drink, agua fresca, is made from ground sorghnm mixed
with water and sugar. Sorghum masa cooked in water or milk produces an
atole, or thin porridge. In the past, a coffee substitute was prepared by
roasting sorghum that is first soaked to prevent popping and then ground 1o a
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coffee-like consistency. This could be used alone or mixed half-and-half with
coffee beans.

All the products mentioned above were recognized in all the
communities surveyed. In all areas, maize was preferred over sorghum for
tortillas and most other products. When we began our research, the extent of
the use of sorghum as a food was unclear. Consumption studies carried out
by INCAP (1969) did not mention sorghum, and the staft of the national
nutrition pranning commission reported that it was an insignificant part of
Honduran dicts. These omissions and misconceptions probably arosc from
people’s reluctance 1o admit to consuming sorghum, and from poor probirg
by interviewers unaware of the extent of sorghum use. Such findings reflect
the generally low prestige of sorghum.

However, the perceived acceptability of sorghum as a maize replacement
differs from arca 1o arca and from time to time. In general, sorghum is more
acceptable in highland communitics, where it serves as an insurance Crop in
the subsistence farming system. In the lowlands, commercialized agriculture
results in a dict that is more likely to be purchased; when funds permit,
maize is preferred. In INTSORMIL's first survey of Towland communitics,
few houscholds reported making tortillas from sorghum. Women generally
stated that, during the two or taree weeks of the vear when maize was un-
available, they would use sorghum. They claimed that the "hill people” were
sorghum users, not they. The second survey followed two cropping cycles of
drought. During the drought, resources were much more limited in the
lowlands than in the highlands. Because it was cheaper than maize, sorghum
was purchased far more frequently in the Jowland COMNMUNILICS; TCSPOLiacS
concerming its aceeptability as a human food became much less negative,

In sum, the most important grain-quality characteristics of sargham are
those contributing to gh-quality tortitlas. The most aceeptible sorghums
are those that produce the lightest colored tonillas, Shorter cooking time and
ease ol pericarp removal are also important. These desirable food-quality
characteristics, however, need to be balanced against other important aspects
of sorghum production. Postharvest storage loss 1o pranary weevils is a
significant constraint on sorghum availability. However, the most weevil-
resistant sorghuis may not be the best food-quatity ones. Several of the
“improved” varicties of sorghum previousty released in the region are more
susceptible to weevils than are the eriollo varictics. While this does not affect
the desirability of the grain when it iy grown as a cash crop for sale
immediately following the harvest, many people felt that the "improved"
viricties wers not suitable Tor home storage and consumption,

A second area of sorghum acceptability has to do with a very differein
“quality." In Latin American food classification systems, foods (as well as
illnesses and medicines) are classited as having an cssential quality that can
range from hot to cold. Sorghum is ranked as "cooler” than maize, which is
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considered ncutral. Although not everyone still follows the traditional
hot/cold food classification system, some people report thai nursing mothers
should not cat sorghum tortillas because the coolness could sicken their
infants. Some nursing women will therefore prepare sorghum tortillas for
their families and maize tonillas for themselves. For children, however, all
sorghum-based foods are considered appropriate.

Even when they are considered appropriate and acceptable, sorghum
tortillas are belicved to be less filling than are maize tortillas. A frequently
reported formuta holds that five sorghum tortillas are as {illing as four maize
tortillas. This observation may relate to the controversy surrounding the
digestibility of sorghum protein and its effect on human nutrition. Studics of
children recovering from malnutrition show poor digestibility of sorghum
protein in a product made from whole ground sorghum (McLean et al. 1981),
However, digestibility appears to be affected by processing methods.
Sorghum that has been decorticated and heat-extruded has been found
stgnificantly more digestible (MclLean et al. 1981D). To date, however, there
has been little testing of sorghum prepared in traditional dishes, in contrast 10
the well-known finding that the preparation of maize for tortillas alteis the
avatlability ol 4 number of nutrients, including niacin and several amino
acids,

Since our research in Honduras, several INTSORMIL technical scientists
inave begun to investigate the digestibility of sorghum products prepared by
indigenous techniques. For example, in experiments with young pigs, Serna-
Saldtvar ¢t al. (n.d.) have demonstrated that protein digestibility of pearled
sorghum cooked ina lime solution is roughly cquivalent to that of similarly
prepared maize. The digestibility of protein in several Atrican dishes where
sorghum is cooked in an acid medium is similar to other staple grains
(Kirleis n.d.). Further testing of sorghum products prepared with traditional
techniques such as nixtamalization would be an important addition 1o
understanding potential nutritional problems in sorghum-based dicts.

Recommending Ways Agricultural
Research Can Improve Nutrition

A setof tentative recommendations emerged from our farming systems 2nd
nutrition systems rescarch. These were discussed formally and informally
with biological scientists, especially the plant breeder who has led
INTSORMIL's efforts in southern Honduras since late 1981, Input from both
social and biological scientists resulted in a set of goals that have guided
further sorghum R&D in the region.

Farst, it was decided that a sorghum improvement program in the region
would be valuable because sorghum is differentially wtilized by the poorest
members of wie population. The most resource-poor farmers grow the crop,
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and tk.c most resource-poor families include it more frequently in their dict.
Thus, improved sorghum production, especially by small farmers, would
likely intprove nutrition for those most at risk.

Second, it was determiined that the photoperiod sensitive varieties of
sorghum grown in the region are uniquely adapted to the ccological
circumstances. Early-maturing hybrids are suitable only for commercial
farmers in the lowlands. Targeting rescarch results 1o those most in need
would be better achieved if local varicties were improved. Furthermore,
double-cropping sorghum in the lowlands could greatly increase pest
problems because a suitable habitat for these pests (especially the sorghum
midge) would be present for a much longer period of the vear. Therefore,
breeding goals have focused on improving criollo sorghum varietics in
southern Honduos Some work on hybrids will be carried out, but only as a
secondary goul.

Third, improved varictics resulting from the breeding program should fit
within existing cropping systems and the Henduran government's relatively
resource-poor seed distribution and extension programs. Unlike hybrids,
varieties do not require an elaborate extension infrastructure because they can
be passed on from farmer to fammer, Famers already engage in such trading of
germplasm. In addition, Tandrace varicties are atready lairly high-vielding
given the conditions under which they are grown, The greatest hope for
improved vields may lie in a dwarling gene to reduce the height of current
varicties, thus allowing the plants 1o put more energy into seed production
and less into the stalk, Furthermore, reduction of height likely could be
accomplished without reducing the value of sorghum for livestosk. The tall
sorghum stalks are so woody that they are not very palatable for cattle.
Reducing the height while keeping feal biomass high is the goul.

A Tourth advantage of working primarily with local varictios is that they
already have several important grain-quality characteristics. For cxamnle,
their hard pericarp provides some protection against granary weevils, The
"best” existing varictics (in terms of their aceeptability as a human food)
wer identificd. and breeding goats centered on enhancing these food-quality
characteristics.

Fitth and finally, it was determined that there was no real need 1o build a
quality-protein component into the breeding program. The limiting factor in
the region is calories, so improved vields and grain quality are more
important goals for biological research,

Monitoring and valuating Program Impacts

As research continues and improved varicties are ereated, we fecl strongly that
their aceeptability to farm families in the region must be assessed. The data
we collected were useful not only for project planning, but also for social
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scicnce monitoring and evaluation of the effects of INTSORMIL R&D. We
hoped that during the course of the project we could continue Lo collect
anthropometric and houschold cconomic data 1o determine whether the
benefits of INTSORMIL rescarch were in fact reaching and assisting thos: for
whom they were most intended, but the social science component of
INTSORMIL has since been eliminated. Congequently, further monitoring
under program auspices will not be possible. Nevertheless, we hope
eventually 1o use the baseline information that we gathered to conduct a
meaningful evaluation of the impact of this CRSP rescarch program on
communitics in southem Horduras,

SUMMARY AND CONCLUSIONS

The inclasion of a nutrition systems approachi in farming systems research in
southern Honduras allowed us to directly address a series of questions
important for guiding and implementing biological agricultural research in
the INTSORMIL CRSP. Information generated by social scientists has had
an impact on the rescarch priorities of sorghum breeders and other scientists
working on issues of grain quality and utilization.

We have argued strongly for targeting rescarch to meet the constrainis of
small farmers, especially those who rent land. At the same time,
consumption data suggeat that much of the sorghum caten by such families
in southern Honduras is purchased. Henee, an increase in sorghum
availability in local markets with a decrease in price is likely to differentially
benefit those at greatest nutritional risk.

Information on sorghum acceptability and utilization has highlighted
the need to investigate indigenous methods of preparation, both to undersiand
the graiu-quality characteristics necessary o produce aceeptable foods and
to evaluate the nutritional significance of processing techniques. Finally, an
understanding of the place of a single commodity such as sorghum in the
dict as a whole is necessary in order to evaluate the impornance of the
nutritional characteristics ol altemative varietics in establishing breeding
prioritics,
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