Cropping Systems in Pespire,

- Southern Honduras

"~ Universitv of Kentucky
INTSORMIL Project

Preliminary Report Number 1

el -y

S g




FNARP 5 95

S 6o A ¢/

c7¢r
| 78%

Cropping Systems in Pespire,
Southern Honduras . -
Universitv of Kentucky
INTSORMIL Project
Preliminary Report Number 1

Billie R. DeWalt
Kathleen M. DeWalt
Elizabeth Adelski
Susan Duda
Miriam Fordham
Karen Thompson

1418480



Table of Contents

I The Backgrounad

The Problem ana Organization of the Report

General Introduction to Honduras

General Introduction to Southern Honduras

A General Introduction to Pespire and the Field
Research

1I Crogping Systems in Pesvire

Introduction

Slash and Mulch Cultivation Systems

Maiz de la Postrera (Secongd Crop of Corn)
Maicillera (Broadcast-sown Sorghum)

Guatera (Forage Sorghum) '
Advantages angd Prevalence of Slash and Mulch

The Slash and Burn Cultivation System
Cultivation of Other Crops in the Pespire Region

IIT significant Constraints and Potential Solutions

Introduction

Pests and Pesticides

Post-Harvest Storage Losses ang Alternative
Solutions

Seed Types and Their Characterigtics

IV Appendix I

Sorghum as Human Food in Southern Honduras

Pages
1-5
5-13

14-19

19-28

29
33
35-37
38-39

ki1-46

47-58
58-66

67
67-72

72-79
80-86

87-103



THEZ PFOBLEY AND ORGANIZATION OF THE W®EEOFT

The Foreijn Assistance Acts of 1973, 1975, and 1378
resulted in the lew Directicns Mandate which called for
proqrams in support of ccuntries wkich pursue developnment
strategies desiqgned to meet tasic human needs and achieve
sulf-sustained growth with eqguitv, Cne aspect of this
nandate was the Title XII Ameniment, "Fapine Prevention and
Freedon f;om Hunger." This arendment reguired the U.S.
Bgency for International Develicpment tc make jreater use of
resources available in U.S. Lané and Sea Grant Institutions
"...t0 ircrease production and distribution cf focd, to
increase instituticnal capability ir research, education,
ani extention in developing countries in all levels of
agriculture and rural develcpment," The Board for
International Food and Agricultural Development (BIFAL) was

created to implement these New Directicns policies.

As one means of increasing the coordinated involvement of
D.S. universities in international developmfné efforts, a
number of Coordinated Research Sugport Proframs (CRSP!s)
were created. These "...vere conceived as a series of
research efforts jesigned to address the majer research
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constraints associated with coarodities and farming
practices of particular importance to third-world nations"
(Campbell, Nolan and Salliher 1981: 3). Froum the teginning,
the Joint Research Ccrmittee (JPC), the policy raking
conmittee on research established undier RIFAD, directed that
research efforts be long-term, multidisciglinary, p:imarily
organized around commodities, and collatorative with thircd-

world countriese.

The research reported here was undertaken nnder the
auspices of the Coordinated Pesearch Support fesearch
Program that has cone to e known as INISCRMIL--the
Tnternational Sorqhun and Millet projram. The cverall jcal
of INTSCRMIL, stated in the simplest terms possible, ‘is to
increase the worlid-vide production c¢f sorgham and rillet.
seven 'Inited States universities--Prizona State, Flcrida A &
¥, Kansas State, <Kentucky, Miesissippi State, Netraska,
Purdue and Texas A 5 M --make up the ccnsortium that is

workinj cooperatively to accoﬁplish this Joale.

Thke University of Kentucky's contributisn to the
INTSORMIL project is dJdesigned to determine the existing
system of Dproduction, distritution and consumgticn of
sorghum and/or millets in various parts of the world. our
pucpose is to try to understand the rcle of sorghum and
millets in farming <cystems and nutritional systems. In
brief, ¢this kind of research can 1) identify the principal

existing constraints on increased production of these ygrairs



thus identifying priorities and directions for agqricultural
\Eesearch efforts; 2) identify tte Ferceived needs of faruwers
rejarding what aspects of gpew technology might be of
greatest benefit to then: 3) suggest how new varieties
and/or techkrologies right most easily and benaficially te
introduced into ceommunities and regions; ani 4) sugjest what
sorts of implications changing production, distritution and
consumption patterns might have on these connunities,

regyions, and nations.

The research renorted here ¥as carried out in Yenduras in
the perind June & through Auqust 12, 1941, Th2 personnel
involved, all from the University of Xentucky, were Dr.
Billie R. DewWalt, of the Cepartment of Anthropology and pr.
Kathleen DNedalt of the Departrent cof Pehavioral Science
(Yedical School) as co-directors; <=lizareth Adlelski, Susan
Duia, Miriam Fordham and Karen Thoapson, all graduate
students in Anthropology. Elena “endoza, a stadent in
Social derk at the Heniuran Natiornal Jniversity, was a

valuable addition to the tean.

Tkis report is orqganized in the followiny manner. First,
a4 qgeneral introduction to donduras and to the southern
reqion, the region of greatest produnction of soctqhur, is
provided. These two sectiors will rrovide a tasic picture
of the production of sorghum within the naticral andg
regional context. The heart of tke report will <£focus on

data that we collacted in interviews with 52 pale and 72



female household heads in three swmall conmunities in the
municipio of Pespire, located in the fcothills of southern
Honduras. These data will focus primarily on a descriptive

account of the cropping systems used there.

A fuller report will te jssued when our data analysis is
completed. particularly enphasized in gature repecrts will
he analyses of tte contrihuticn of sorghum to the diet in

the Pespire region.

GENERAL INTRODUCTION TO HONDURAS

yonduras lies in the middle of the five small republics
that stretch along the Central Aperican Isthmus fron exico
to Pananae. The country has had a turbulent political
history since Central America declared its independence fron
spain in 1321. Henduras declared its indepeadence from the
united Provinces of Central Averica on October 26, 1838.
Its histo;y since then has.heen marked by strong foreigh
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influence and intervention, cccasional skirmishes arg wars
with neighboring countries, and continuing military
involvemaent in the Jovernance of the ccuntry (see Wccdward,

19xx) .

The ccuntry occupies an area cf approximately 43,277
square nmiles (tke saecond larjest of the five republics) and
has a vopulation estimated to ke ahcut 3.4 milliop in 1978,
Although the population density (78.6 per Sguare nmile) is
hot as great as in other Central American countries, only
about 57 of the total 1lard are; ig Cultivated (Durhan
1979:105)  kecause of the rugged tcrcyrarhy of  the nation.
The industrial sector is the =smallest in all of Central
America and per capital incore (TUR0) is the lowest in all
the republics. Other social and econaric irdicators also
show the effects anq the extent of Foverty in Hond'ras (see

Table 1, tollowing paqge).



Taktle 1
nasic Indicators fcr Hcnduras as Ccmpared with the !Inited States

KEonduras U.Sele

Population
(millions)
nid-19738 3.4 221.9

Area

(thousanlis
sq. km) 112 J363

3¥P per capita
(lollars), 1978 $unc 39590

Adnult literacy
rate (%), 1378 57% 93¢

Life exp2ctancy

at hicth (years),
1973 57 I

Averaje index of

£ood oroduction per

capital (1359-71 =

100) , 1575-73 34 114

Percentage of lahor

force in agriculture,
1673 Eu” 27

Percentaje »f total
population living in
urban areas, 1980 6% 732

Sonrce: The %orld Rank, "World Tevelopment Repcrt--1980,"
Oxford University Press, New York, 1930.



Despite the small proportion cf cultivated land, the
econony of Honduras is predcminantly agricultural with 33%
of the Gross Domestic Product, 75% of exports, and 68.6% of
the population keing accounted for by this secter (AID
1978:7). Bananas, coffee, livestock, and forest products
are the major sources of expert income. Because
aporoximitely 83% of the total land area has been determined
to te best suited €cr fcrest or grazing, it is not
surprising that forestry rcroducts and 1livestnck are
receiviny priority treatment in investment plans (AIC 1978:

7).

Commercial farms produce ncst cf the items marked for
export wnile the production of the tasic food crops has teen
left to small farmers. These traditional farmers have
recaived a very small percertage cf credit and other fornms
of agricultural assistance. The prodnction of tasic grains,
as we would exvect, has nct kert nace with the growing
domestic demand. Tables 2 and 3 provide producticn and
demand data for the fcur ¢grinciral food crcgs in
Honduras--cern, beans, rice, and sorqghum. These tables

demonstrate general tendencies that include the following:

1. The area of each f"basic grain" cultivated has

increased dramatically.

2. Production yields per hectare have fallen fairly

steadily over time.



Table 2

PRODUCTION AND DEMAND OF CORE AND SORGHUM

COoRB
Loos Production Tield Production
Cultivated Metrie Metric Tons  Internmal Minuse
Year (hactares) Tons per Bactarc Demand Demand
296566 278.65% 236.325 0.8% nd ad
1966-67 279.688 - 334,681 1.19 =d _ ad
1967-68 280.500 335.659% 1.19 ad ‘ ad
1968-69 261.119% 336.631 1.19 ad nd
1969-T0 261,831 337.610 1.19 nd =d
1970-1973 282,546 338.591 1.19 319.700 +18.891
1971-72 283.261 339.576 1.19 '360.100 -20.52h
1972-73 - 283.977 340,563 1.19 377.k00 ~36.837
1973-Th 287.011 342,561 1.19 389.600 -47.039
1974=-75 ‘286,288 . 343,557 1.20 %08.900 -65.343
1975-76 330.532 358.129 1.08 k29.900 -71.771
1976=T7 380,708 3808.566 1.02 k52,700 -6k.13%
1977-78 430,878 - k19.002 0.97 478.300 ~59.298
SORGRUM
1965-66 60.130 bk.102 0.73 nd nd
1966-617 26.65h "39.67h 1.49 ad - md
1967-68 31.276 81.267 1.32 =d nd
196869 32.90% 42.860 1.30 ad nd
1969-70 34.530 kb kSh 1.29 nd nd
1970-T1 36.159% k6.0kT 1.27 ¥3.000 +3.047
1971-72 - 37.780 k7.640 .1.26 45,100 +2.5k0
1972-T2 39.%09 9.234 1.25 27.200 +2.03%
1973-Th $2.802 40.62% NeTT 48.700 -8.076
197k=TS 42,659 s2.420 1.23 50,500 +1.920
1975-16 $3.60% $2.27T1 0.9% 52.200 +0.071
1976-17 60.702 43.753 0.72 5k.200 -10.447
1977-78 63.799 35.236 0.54 56.700 -21.46%

Source: BSecretaria de Recursos Naturales, "Los Graanos Basicos
ea 8Su Aspecto Economico,” Tegucigalps, Nonduras, January, 1980.



Table 3

PRODUCTIOR AERD DEMAND OF BEANS AND RICE

Source: Secretaria de Recursos Neturales, "Lgs Grazos

BEANS
Area froduetion Tield Production
Cultivated Ketric Hetric Tone Internal Minus
Year (hectares) Tons per Factaze Demand Demand
1965-66 65.550 30.037 .59 nd ad
1966-67  69.7088 53.082 .16 nd ad
1967-68 73.387 50. k86 .68 ad nd
1968-69 12.803 k7,891 <65 nd ad
1969-70 12.219 b5.295 .62 nd rd
1970-T1 7T1.635% k2,699 .59 33,161 +9.538
19T1-T2 T1.050 %0.103 .56 3k, kB2 +5,621
1972-73 70.466 37.508 .53 35.999 +1.509
1973-7h 62.0715 3h,148 .55 371.522 -3.37h
197475 62,013 33,299 .53 39,247 -5.948
1975-76 73.52% 32.406 Ak k0.972 -8.566
1976-717 75.111 30.968 . b2.899 -11.931
1977-70 16.696 29.529 .38 k5.130 -15.601
RICE
196%5-66 T.798 9.209 1.18 nd nd
1966-67 9.200 11.195 1.21 nd nd
1967-68 9.711 11.968 1.23 nnd nd
1968-69 10.191 12.79% 1.26 ad md,
1969-70 10,694 13.678 1.28 nd 2d
1970-T1 11.222 1h.622 1.30 20.800 -6.178
1971-72 11.776 15.632 1.33 22.000 -6.368
1972-73 12.3%8 16.711 1.35 23.200 -6.489
1973-Th  13.3k9 19.913 1.h7 2k, 500 -k.587
1974-75  1bk.218 21.208 1.50 25.900 -k.612
1975-76  20.692 34,580 1.67 27.300 +7.264
1976-1T7 17.998 27.519 1.53 38.9000 -11.381
1977-18 15.304 20,45k 1.3% 30.k00 -9.9Lk6

Basicos en Su Aspecto Economico,” Tegucigalpa, Ronduras, January,

1980.
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3. Demand for all tasic qrains has increased

considerahly over time.

u, Despite the increase in area planted, the declining
vields per hectare combined with growing internal demand
means that Honduras is row upable tc produce enough food

crops to feed its reople.

The bleak picture that is indicated by the above data is
one of the factors that led the Onited Yations to identify
Honduras as a "food priority ccuntry." This desiqgnation has
bheen assigned becéuse of the country's low pect capita
inconme, the projected deficits in cereal grains, and
widespread nutritional deficiencies (dortman; 197€) The
extent of the latter was investigatel by the Institute of
Nntrition of Central Azerica and Danana which determined
that 54% of the children under five vears of age in Henduras

suffer from identifiable maluutrition (INCAP 19649).

hhile the fiyures presentel atove indicate thaﬁ Hecnducas
is having a great deal of Qifficulty €eeding its population,
the pictnre is not without hone. sor example, it has been
estimated that only ahout one-third of the area suitatle for
annual crops and one-fourth c¢f the aread suitable for
perennial crops is currently teing utilized. To Lte sure,
the underntilized land is larjely in inaccessitle lccations
that will require infrastructural investment in access roads
to open them Up. Another reason for hope is that the
Government of Honduras has Fut very little public sector

1
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investment into agriculture. durinj the period 1960-75, for
examngle, only U.z% of public sector investment went to
agriculture, For the period 197¢6-33, this figure was

projectel to rise tc 40.4% cf total investment (AIL 1978:

7) .

As Honduras works to improve its agricultural situvation,
sorqhum cannot help but increase in importance. As we have
seen in a ccmparison of ‘Tatles 2 and 3, the numter of
hectares sown in sorqhunm is}exceeded only by ccrn ané teans
in Honduras. Sorghum is an important food for hoth human
consumption and as a feed for livestcck., It thus Las the
potential to contrihute tg the scluticn of the shertage cf
basic fond grairs As wWell as to contribute to the

increasinjly important livestock irdustry in the country.

Tke most important reqion cf the ccuntry in tergs cf the
productisn of sorghum is the south (see Table u4), while
sorghum is grown in other regicns cf Honduras, it is in the
South that there is the qgreatest reliance on sorghns tcth as
a food crop for subsistence FUrposes and as a cash crop to
be sold tor feeding to livestcck. Thus, we will now turn to
a description of the general features of southern Honduras
before Eroceeding +to a description of the farming systens

that are used in that region cf the country.

12



Table U

PRODUCTION OF SORGHUM BY REGION IN HONDURAS

Production

Region (in guintales)’
South 588,307
Central 186,366
Northwest 1,647
"Rorth 13,531
Central Eas? 303,403
West 81,789

TOTAL: 1,175,043

#(1 quintal = 200 pounds)
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GENERAL INTRODUCTION TC SOUTHERN HCNDURAS

Southern Hondurés is a triangular-shaped area that s
pinched on the north Ly E1 Salvador and on the southk by
Nicaragqua. That portion «cf Hendnras 1ying on the Facific
Ocean 1is only about Seventy piles wide at its harrowest
point although the South coast winds aroung the Gulf of
Fonseca so that the ccuntry has atout ninety rgiles cf

coastlire on the Pacific (Flutstein et al, 1971: 30). Along

whole Pacific coast of Central America. The Gulf and the
lowlands surrounding it were fornmed by a major tectonic
fault traversing Honduras tren nerth  te south. The #lat
Plains receive a good deal of wvolcanic debris frcm the
al1joining foothills, These focthills are quite steep and
eventnally become the mountain ranges that forp the troad
base of the trianjle to the northeast, These inactive
volcanic mountains rarely reach altitudes of more than 1400
Jeters Lut are e@xtremely steep andg isolate nugerous narrowv
valleys (see Janes 1959; Butlangd 19€0; Boyer nd. for more

extensive descriptions).

Four major rivers flou sonth frorm the mountains tc empty
into the Pacific in the south. The rivers are the Nacaonme
and the Choluteca (the largest), the fcascoran that fornms
the border between E1 Salvador and Honduras And the Rio

Negro that forms part of the border with Nicaraqua.

14



The vegetation of the south responds to the variatles of
elevaticn and climate. Irrediately surrounding the Gulf of
fonseca is a band of mangrove svamp and marsh grass that
corprises ahout 17% of the tctal surface area of the south.
The lowlands beyond are open savanna dotted with Jjicaro.,

itnilgte, ceiba, guanacaste and garreto trees. Mcre than
forty species of broad-~leafed deciducus trees gro¥ in the
foothills while c¢ine forests tegin toc dowminate atove

elevations of approximately 800 meters (Rutland 1960; Boyer

n-do) .

The south coast is guite hot witn raximum temperatures
frequently reacking around 4) C (104 F) during the hottest
months of ¥arch and April. Mipimusr tempetaturés lower thaan
16 C (60 F) rarely occur alcng the coast even. in the
coldest nonths of Decenker and January. The rore troken
topography of the sonth, especially the rapid descent to the
ocean, and the fact that the waters off the coast are quite
deep proluces a less humid climate than on the north coast
of Fonduras. Yean humidity levels for the «city of
Choluteca, for example, rarnge frcm about 51% in January to
80.1% in September (Direcion General de seronautice Civil,
Oficina dAe Climatoloqia, Choluteca Station). The hctland
conditions (tierra caliente) become much more temperate
(tierra templada) at an altitude of approximately 450

meters, producing consideraktly cooler conditions, although

even here frosts 4o not occur.

15
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Rainfall patterns are seasonally Jdistinctive ard quite
variable. The ronths of May through November are referred
to as "winter" (inviarpo) by local Eeople. The perici from
Deceinter to April is the "suaper® (veganc) in which there is
little or no rainfall. Precipitation varies considerably
from year to year and from place to flace. Rainfall in the
south may be as little as 500 millimeters per year or as
much as 2500 millimeters. Table 5, fer example, shows sone
rainfall sta;istics summarized from the records cf the
Choluteca weather statien fer the period 1963-197¢, %hile
the mean numher of millimeters of rainfall per year gives
sone idea of gereral Fatterns, the wide variability that
exists can be seen frsm the infcrmation on the rininun
hunber of days with rain recorded in each month ard the
maximum number of days with rainfall in each month. During
the rainy season, it may rain almost every day in nost
months or there can he moaths, esrecially in May and July,
Wvhen there are as few as 5-7 days of rain in a month. In
addition to these widely varying amcunts of rain from year
to year, 1locations that are quite close geographically may
receive widely disrarate amcunts cf rain. This variability
and distribution of rainfall is the major constraint that

has created the kinds of farreing systenms practiced in the

Southern region.

It is these geographical, climatic, and vegetational

'characteristics that have formed the Farameters withir which

the southerners - have established their agrarian economic

16



Table 5

MEAN AND RANGE OF NUMBER OF DAYS WITH PRECIPITATION
FROM THE CHOLUTECA WEATHER STATION, 1963-79%

Average Minimum Maximum Average

Number Days Rumber Days Number Days Number of MM
Month vith Rein vith Rain wvith Rain Rainfall
January 1.27 0 6 1.08
February .69 0 2 1.79
March 1.56 0 6 6.43
April L.k 0o | 10 43.78
May 16.63 | 5 22 261.26
June 22.87 17 30 347.56
July 17.50 T 25 175.33
August 20.19 13 27 235.84
September 23.59 16 29 93.86
October 21.13 11 | 28 301.51
November 8.81 2 16 61.66
December 2.69 o 0 -6 5.52

ARNUAL MM. RAINFALL: 1,792.T72

#Missing data for a few months ocecurred. Means vere
computed on the basis of the existing data. The mean annual
rainfall was computed based on the thirteen years for which
complete information existed.

T
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systefSe It should be noted that this characterization of
the south as & region is not made on the basis cf some
artificial econonic or rolitical tonndaries {(although the
southern region does generally corresponi to the Henduran
states of Valle and Choluteca). As Boyer has written: "The
existence of the Honduran sonth as a distinctive reqg.ion can
be traced throungh innumerable references in the litezature
from the colonial period to the Fresent. It is salient as a
spatial, social and economic categary in the minds and
actions of Hondurans throuqhout the country" (Boyer n.d.:
22) . Government statistics freguertly are bhroken down by
rejion with the statas of Choluteca and Valle ccnnrising the
southern region. dowever, it should be korne in sird that
the reqgion is not homugeneous, cbvicus differences existing
batveen lowlands and highlands fcr example, and that scme of
the patterns existing in the south could @asily te apnlied
to portions of surroundiny states (and tn portions of the

countries of El Salvador anAd Nicarajua as well).

In the data from the latest census in 1974, approxicately
10.7% of the population of Hcnduras was in the southern
region. Jecause the south makes up only 5% of the total
area of Honduras, it is clear that the population density is
higher in the south than in most other regjions of the
country. Although the birth rate in the south in 1974 was
higher than that ¢f the ccuntry as a uﬁole, the annual
growth rate of the populaticn is slcuer:than in the rest of

Honduyras., This is because there has been and continues to

18



he considerable outnigration froa the south, particulacly

the highlands, to cther parts of the ~countrye.

pata on the occupational structure of the population show
that the south is still largely an agrarian econciye. It can
be seen in Table 6 that 71¢% cf all those economically active
in the south ArE€ caployed in ayriculture. The only urban
ceaters are the department capitals of Choluteca and
Nacaomee. ? part from these twe small cities, the municipios

of the so>uth are largely rural and larjely aqricultural.

A GENERAL TNTRCDICTICHN TC EESEIRE ANL TEZ FILELL RESEARCH

despire is one of the guricigics (roughly equivalent to
an American counnty) that ccrmprises the decartansnte (state)
of Choluteca. The municipio lies in the footnills just at
the point where the generally flat tcpograpghy of the pacific
coast turns into steeply slcred mountiins anl narcow
valleys. Although the comaunity ct pespire is only atcut 60

meters above sS€a level, cther fparts of the municipio range

ap to 8097 meters.

1ike nost of the south, the terrain around pespire 1is

divided by numerous rivers and streams (JUEDELA as) « The
town center is lccated on the Fic Grande which eventually
becomes the FKio Nacacme Lefore emptying into the Eacific.

Just south of the town, the Bio Sacaril joins the Rio

19
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POPULATION TEN YEARS OF AGE AND OLDER

Table 6

OCCUPIED IN VARIOCUS SECTORS IN THE SOUTH®

Agriculture

Mines and Quarries
Manufacturing

Electricity, Gas and Water
Construction

Commerce

Transportation and
Communications

Pinancial ana
Insurance

8ocial ana Personal
Services

Other Activities

TOTALS:

Total Percent of
in the Southern

Choluteca Valle South Populetion
34,913 15,995 50,908 71.0
146 298 Lk .6
3,984 2,200 6,184 8.6
56 38 9l .1
1,439 515 1,954 2.7
2,380 1,136 3,516 4.9
67h 809 1,483 2.1
155 2k 179 o2
3,88% 1,345 5,229 7.3
1,304 368 1,672 2.3
48,935 22,728 71,663 99.8

*Source: "Direcion General de Estadistica y.Censos," Censo

!Ssignll de Poblacion 197h, Tomo III, pp. 76-93, Tegucigalpa 1979.
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Grande. 1In addition to these larger todies of water, it can
be seen in Map 1 that there are many smaller streags, wBost
of which are seasonal and contain uater only in the rainy

sea sOoNe.

Pes?ire is located on the rajcr paved highway that runs
south from Teqgucigalpa to the Ean American dighway. Thcugh
the road was in disrerair in 1931, it was being
reconstructed and widened. Alcng with the Pan Agerican
hijhway, it gqives pespire and the whcle southern regicn
excellent access to the rest of Honduras and the rest of

Central America.

Pespire is an attractive tcwn; the three jolden dcmes of
its principal church shining in the =rmidst of tall trees and
tilad roofs is the first glimpse of the town that one
obtains. mhe pain street into tre central plaza is rpavsed
with concrete. The community aggpears to be fairly
prosgerous with such amenities as electricity, a sewage€
systen, a post cffice, telegraph office, medical clinic,
numerous small stores, ard a numker cf well-kepnt, modern
houses. There were 1,865 people living in the town in 1974

(D.5.3.C. 1979: III: 23) .

The outlying gparts of the gunicipio are orjanized into
nine aldeas, each of which is centered around on 12 principal
town. Each aldea has numerous caserias (villages of

hamlets) that belong to it. In ccmyarison with the tovwn

center, these commiunities have few amenities of modern life
- Y
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and the people who live there are much pcorer. These aldeas

and casecias are difficult to reach hecause they are

connected with the town of pespire only by dirt rcads and

naths. puring the rainy seascr travelling is particnalarly

Aifficult as the existing roads become muddy and the fords

through the rivers and streams become too leep to traverse.

Approximately 16, 3€E people lived in these outlying

connunities in 1974 (L.G.E.Ce. 1979: III: 23).
According to the loccal pectle, Pespire is known

throughout much of Honduras fcr two principal prnducts--its

mules anl its manjos. Eespire mules wcn their regnutaticn

Auring the period when the cnly way to market the minerals

produced in mines in contral Henduras was to ship then- from

ports on the south coast. MYiles carried the minerals on the

ardnons journey overland to the ports and Paspire mMules were

reputed to have gqreat stamina. Fecnle report that tuyers

still come from cther rfparts of the country to Ekuy rmules

raised in Pespire.
Pespire mangos, in the estimation of local informants,

are the best in Hcnduras. yundreds of thousanis are shicged

annually to markets in Teguciqgalgpa and beyond. Accordingy to

several informants, 4 seni-official census deternined that

there were 87,000 manjo trees in the municipio in 198C.

Most of the people of the gpuricigio, however, eard their

living through agricultural pursuits. Tahle 7 shcus that

there were a total of 1,714 farming units in Pespire in
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FARM SIZES IN THE MUNICIPIO OF PESPIRE, 197k

Tadble 7

gize of Number of Percent Total Surface Percent
Exploitations Exploitations of Farms (in hectares) of Area
less than 1 ha. 382 22.3 242 1.2
1 -5 ha. TOk k1.1 1,734 8.9
5 - 10 ha. 273 15.9 1,920 9.9
10 - 20 ha. 168 9.8 2,367 12.2
20 - 50 ha. 126 7.k 3,798 19.6
50 = 100 ha. 37 2.2 2,581 12.8
100 - 500 ha. 21 1.2 4,156 21.4
500 - 1000 ha. 2 .1 1,162 6.0
TOTALS : 1,714 100.00 19,383 99.9
Source: "Direcion General de Estadistica y Censos;" Censo

Nacional A ropecuario 1974,

Tomo II, pp. 116-11T7, Tegucigalpa, 1978.
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1974. This tatle also shows the size of these farming
units. It can be seen that the jreat majority of thcse who
own land in Pespire are small farmecrs. Those individuals
with fewar than ten hectares make Up over 79% of all those

controlling some land yet they hold only 20% of the total

land. Sixty-one landcwners (only 1,59 of the total
landcwners) control <close to half of the land in the
municipio. This land concentration would appear even more

skewed 1f the landless agricultural laborers were also

included in these data.

The primary parameters for agricnltural production in the
Pespire region Are related to 1) the steeply sloping
topograghy ct mast of the lard; and 2y tae variatility of
rainfall. With respect to the fcrmer, Pespire is located in
the footnills where tne qenerally flat coastal plan fegins
to give rise %o »+we mountains that constitute the central
part of the country. The foothills themselves are extrenely
steep anl the only kind cf aqrictlture that cam he practiced
on the rocky, volcanic soils is <shifting cultivation oL
slash and burn agriculture. There are a few fertile river
pottom areas where plov agricclture 1is sossihle and is
practiced but this accounts fcr ¢nly 2 minor porticn of

cultivated land in the municiric.

Fiqure 1 gives a graphic picture cf the rainfall rrchleds
with which Pespire farmers rust contend. The wmininpud

rainfall recorded in each morth of the year during the

25
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Pigure 1

NININUM, AVERAGE, AND MAXIMUM MORTELY RAINPALL TOTALS
FOR PESPIRE, SOUTHERE HONDURAS

620 X .
550 '\ / N,
$00
A80

k ¢

s60
wo ’
h20 .

koo
380

360 Y
3k0
320
300 [ . 4
280 \\\\.
260
2k0
[ ]
4

220
200

180

160

1ko X

120 ! .

100

8o ' ,

60 :

%0 ' PR

20 / /'\. "’ \\‘.’,4 \\ »
. . . LN
0 S s n ==’ LT {

Jan Ped Mar Apr May Jun Jul Aug Sept Oct Nov Dec

Hotet While Hargreaves computed probebilities, the data he in-
cluded for many months end several years in Pespire vere quite obviously
vroog due to the unreliadility of the station. I bave used the data for
those years and months that appear to be correct in compiling this
figure. The data reported here are consistent vith the figures fros the
Choluteca station (ses page |7 ).

Source: George Bargreaves, Monthly Precivitation Probabilities

for Moisture Aveilability for Bonduras, Utahb State University Report,
1980, pp. 82-83.




‘eleven yéars for which f£airly reliaktle data exist is
indicated by the jotted line in the figuree. The raxinua
rainfall recorded in each month is indicated by tke solid
lineso. Averaje monthly rainfall fcr the twelve mcnths is
given by the troken line. The <calient points to te made

about tais fiqure and abtout rainfall in Pespire are the

following:

1) As in the rest of the soutaern regiom, thete is a
vary marked wet season that usually occurs from May to

November. The other five months nf the year are extremely

drye.

2) Averayje yearly rainfall is about 1670 millimeters hut
there 1is consideralle variaticn in the amount of rain that
fFalls from year to year and fromr acnth to monothe. A
particularcly notable illustraticn cf tnis is the nenth of
day in which as little as nine millimeters or as much as 620

pillimeters may fall.

3) In the niddle of the rainy se€ason, there is usually a
period that is quite dry. chis is shown in the figure by
the dropoff in rainfall totals that is shown for July on all
three lines. people in the tespire rejion actually rcegort
that there are two distinct 4ry reriods within the rainy
season. The first they call the Veranills (little sumner)

Juan. This is a relatively brief period of abtcut ted

de

v
=)

to fifteen days that hegins cscretime avcund the saint's daf
of San Juan. Informants readily adritted that this dcy
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period often does not occur at all and that its cnset and
duration are quite variakle.. 1The same also applies to the
second dry period which is called la canicula (deg éays).
The canicula may ilso be referred £o as the Veranillo de
Santa Apa because it occurs around the feast of Santa Ana,
July 24. The dates most frequently given for this dry
period were from July 15 to August 15, although most
individuals also said that there were jenerally only atout
two weeks without substantial rain. Disaster strikes when
the Veranillo de San Juan extends into the canicula and
there mav ke up tc two months with little or no rain. These
years of drought are, c¢f ccurse, feared hy farmers. A
noticeakls edginess b23gins to mouut whenever a few days

without rain go by duaring the rainy season.
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"INTRCDUCTION

In order to ottain informaticn atont cropping sjystens in
the Pespire rejion, we chose three small ccntiquous
comnunities for . intensive reseatch. The three vere
Cacautarce, the principal town in the allea »f the same rame,
and El varanjito and £l Corinto, tWo of its caserias.
cacautar2 was the larqest of the three comaunities with

eighty-two houses within its limits. There were fcrty-two

houses in 31 Naranjito and fiftcen housns ia El Corinto.

These tnree coanunities Wwere chosen f£or our research site
for a numper of reisoas. A majer consideration was that the
three were located about six kilcreters €fron pespire and
conld Le reached by a dirt road that vas passaktle eved
during the wettest rainy seascnh weither. A second reason
for choosing these compunities was that in conversations
with the Save the Children federation officials wko had
organized grain marketing cccreratives in the manicipio of
Pespire, it was mentioned that the cooperative in £l
Naranjito was one of the mcst successful while the
cooperative in cacautare was cne of the least successfuls
one of cur objectives was to determine why this might te sOe
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A third consideration wag tkat a clut de Apas de Casa
(Horenakers Club) bad Leenp organized ip Cacautare, This
provided the opportunity for us to fee what sorts of ideas
concerning food, health, anqg other pmatters cf ccncern vere
heing expressed ip the communities, Finally, when we
visited the villajges, wve found that Fecple vwere Jenerally
quite cpenq and that the ccmmunities ¥ere rhysically

attractive locaticns ip which tc work.

In ordar to obtaip AS rerresentative 4 sample of people
4S fossidle in the three communities, ounr first task was to
tty to oktain a list of a1l the tousehold heads fron sonme
key informants, ¥e were initially zisleq in estimating the
Rumher of households Lty the rars of the communities that we
obtained froa the °ensus bureau inp Tequcigalpa, These mags
had reen 4rawn for the 197y Census rut w4e found ther tc te
Juite inaccurate, Lists that e chtained from 'key
informants were also incomplete 3¢ that we had ¢c keep
adding nampes aS ¥e prcceeded with our interviewing. In
adiition, we were only interesteg in interviewing men who
had cultivatedq land during the Fast year. This elirinated
quite a large numher cf househclds ip Which the men had
other occupations or worked 1 good part of the time cutside

the community,

Bacause of the short time perioqd We had to complete the
Lesearch, it was pot Fossilkle te begin by doing a complete

Census of the three communities (although we ultimately dig
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this in the course of our work). Je tried to ottain a cne-
hale€ rﬁndom sasple of all female household heads. our
sample was nct completely randcm because of our problems
with obtaining a complete list. In addition, there were
several women who refused to talk with us because they said
we were "Communists." Given the events in El Salvador and
announcements on Honduran radio atout being careful of
strangers, it is surprising that we 4id not have nore
problems than We actually enccuntered. our £final sample
consisted of 72 female heads of households and.SZ rale

hnusehs1d heads. we have matching 1rale ani female

interviews for a tctal cf 52 hcusehclds.

Although we cannot claim that our data are representative
of these three ccmmunities in a strictly statistical sense
(hecause we did not succeed in ottaining a trnly rtandom
saaple), ve do lelieve these data are sutstartively
representative. The women's interviews are a good «cross-
section of all the households in the ccamunity while the
men's interviews are a gcod representaticn of the househkolds
that cultivate land. While a complete report on these data
will have to await final data analyeis, this preliainaty
report will provide a descriptive account of the cropping
systems beingy practiced in and arcund the communities of

Cacautare, El Narapnjito, and El Corinto.

any discussion of agricultural systems nust clearly begin

with a discussion of land tenure. As Taktle 8 shous, U6% of

ta)
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Table §

Land Tenure in Peapire

Landovners: 24 (U6% of totel sample).

Number of Kumber of
Landowvners Manzanas Owned

0-5

6-10
11-15
16-20°
21-25
26-30
31-4o0

4l+

n NE WO

Land Renters: 20 (39% of total sample).

Number of Number of
Land Renters Manzanas Rented

8 0-1
9 1+ -

2+ -
2 3+ -
he -
1l S+

N EWh

Farmers Loaned Land: 8 (15% of total sample).

Number of
Farmers Loaned Rumdber of
Land Manzanas Loaned

0-1
1+ = 2
2+ - 3
3+ - &

Le

N w N =
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our sample (24 people) owned their ovhn land inD i981.
Thirty-nine petcent of our sargle (20 peonle) were renting
1and, while another 15% (€ pecrle) vere lcaned land by tﬁeir
pacents. Control over 1and in these three communities is
similar to that of the municipio 23S a whole Lbecause most

1andholdings are relatively srall. Only two individuals cvn

pore than u0) hectares of lard.

Thus, peorle in this region ArE generally spall
landholders. Ahout halt ccntrol their owr land, while the
cther half either rent or horrcw jand to plant their cropse.

mhe majcrity of cultivaticn is gracticed on steerly €loping

h

hillsides. The ctatternind 9= rainfall is 4 significant
constraint with very marked d€et ani Ary seaschs,
considerible variability in the agcunt of rain that falls
during tha wet season, and cocmetines prolanged Ary rperiods

in the piddle of the wet seasoi.

SLASH'AND MULCH CULTIVATION SYSTEMS

The hillside agriculture that 1is sracticed in Cacautare,

g] Naranjito, and E1 corinto is referred to As 3 systen of
shifting cultivation. darwood defines this as a systed in
. which "several CrLOF years are€ follcwed DbY several fallo¥

years with the land not under mapajement during the £allov"

(1979: 137 « duch of the cultivation in southern chdutasg

is done ysing the slash and bucrn method in which the
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vegetation on the fallow land is cut down and burned at the
end of the dry season and then the crops that will 7jrow
during the rainy season are rlantei. Fhile this systen is
imncrtant in Pespire, £allew land generally enters the
cropping cycle through a method that we will call slash and
mulch cultivation; In this systenm, brush and small trees
are cut down during the middle of the rainy season and are
allcwed to remain in the field to serve as a rulch for the

crops that must grow up through thena.

Hillside land is usually allovwed to lie Ffallew for a
verici of five or six years. Tke lani in this fallcw state
is called en guanil. By the end of tne fallow period, the

land has heccme ccvered with trusk and small trees, Yhile

T

most descriptions of shiftirg cultivaticn systens indicate

T

hat at that point the land is readv to he siasked and
turned, the people arcund Pescire have a different systea to
hejin tha cvcle of cultivation. This slash and mulch systen
actually involves three different crcps and  thus ¢an ke

descrited as thrce serarite systenms.
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MAIZ DE LA POSTRERA

The most freguently used slash and mulch system is based

10,

on the cultivation of corn. Tt is called either paiz de la

Dostrera (the last planting) cr sccolar (to clear land).
Ajricultural operations for this system qjenerally tegin
toward the eni of August (see 7atle Y for a summary of labor
requirements for this system). When rclanting corn with this
svsten, the first step is to cut down the bkrush, vires and
weeds, leaviny the trees standirg. After this vegetation is
cut, the plot is ready for planting. Planting is done with
a ticjinj stick (pareta). The decaving vejetation is pucshed
Asiie to make a hole and plant tne seel. D atteapt is rade
to «clear the field unless the cut trush is particularly
dense in which case it is drajjed off to the side of the
field. After the «corn has gerrinateil anl grown for atout
tWo week3, the larjyer trees are felled, Farmers repcrt that
this does not narr the jrcwing plants so long as the trees
are cut hefore the corn st*talks have hezome riqid. The

fellel trees are left in the field and the corn must find a

space tc jyrovw around the trunks and kranches.

Table 9 shows the lator reqguirererts for this systenm.
Fence repair is important and n=cessary if livestock are to
be Xept from destroying the crop in the field. Because the
land has 1lain fallow for a number of years, fence posts
freguently must he replaced, scme tarbed wire restrung or

replaceé, or the rock wall tase may require attention.

s



Table 9

PRODUCTION COSTS FOR ONE MANZANA OF CORN
PLANTED IN THE POSTRERA

Number of Cost

Activity Date Man-Days (in Lempiras)®
Fence repair July, August 10 ho
Clear land
(socolar) August 5-8 20-32
Plant corn August 3 12
Cut ¢rees
(hachear) September 1-3 ' h-12
Harvest December 2-3 8-12
Transport December 1-2 4-8
Husk and shell
corn December 1-2 4-8

TOTALS: 23-31 92-124
Otner inputs:
20 pounds of corn seed k.80

RANGE OF TOTAL COST OF INPUTS (Lempiras): 96.80 - 128.80

*(2 Lempiras = 1 dollar)



Although this task is extrerely variable in terms of labhor
re-juirements, #e have estimated atout ten days. Clearing
the land usually takes tetween five ani eijht 13p-days.
Once the srmall brush is cut dcwn, the cotn is planted with
the dAiqging stick. This is somewhat tedious tecause it is
necessary to poke through the dying vegetation to plant the
corn seel. After the ccrn has gerzinated, another day or

ljore is required to cut down the larjger trees.

Accoriing to our irfcrmants, the corn skouli ke planted
tetveen the  2utn and 30th of  Aujust. particularly
ntopitions Adays were August 24, August 26 aad Aujust 300 At
least onz farmer in 1991 had planted his 3aiz d=2 1la pcstrera
in the middle of Jnly, tnt tcst recgle ayreed that this was
much too early and that he wculd get littie if any harvest.
ore of our informants said that there are 1s1ally  eiqnt
straight days of rain irn Octcker andl that, if planted too
earlv, the corn is caugnt in a Aelicate condicion Ly tuese
rains. ke said that 1if this hapgens the ccrn Aoes not
develop ears, or if ears do Aevelor they are tod small tc ke
of use. Another inforrmant statel that corn planted tod

early is apt to rot. 1If it is nlanted at tne enl of Auqust,

however, it will always produce a :jcci Crop.

Y,
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MAICTILLERA

The second crop that is grewn using the slash and amulch
system is sorqhum. At this time of the year, sorghum, in

coatrast to corrn, is not Gflanted 1in the ronad Lkut is

3
broadcast sown. This system is called maicillera (majcillo
means sorghum). The sowing of sorjhum is done in the
follcwiny manner, Cne man scatters seed among the trush and

trees just in frcnt of where he and cther men are cutting

o
(o7
i
ler
0
o
~—
.

the vegetation with their curved machetes (nachet
The brush and trees that are cut fall on top of the scrghum
sead and are left to serve as tulch. Maicillera 1is cnly
soWn in pveriods when it is raining frequently, kecause it is
>ssential for the sorjhut tc germinata suickly hefore it is
eaten by ants, termites, nice, rats, other anirals, and

birds. Suwould a day or two gyc ty without rain, farrers stop

sowing maicillera until the rairns return.

There 1is consideranle flexibility of time when the
maicilleri system can he used. Eecause the varieties cf
sorjhum jrown in southern Honduras are chotoseasitive, the
flowerirj period is the same for crcps planted from late
April up until early Septemter. Yielis are said not to
differ despite the different planting Jates. flaicillera is
planted in the Pesrire rejicn thrcughout the months of July

and Auqust. Contained in Tatle 10 are the labor

requirements of this system.
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Table 10

PRODUCTION COSTS FOR ONE MANZANA OF MAICILLERA (SORGHUM)
PLANTED IN THE POSTRERA

Number of Cost
Activity Date Man-Days (in Lempi
Sov sorghum and July, August,
clear land September 6-8 24-32
Bird scaring
(4-6 hours/day) December 2-15 48-60
Harvest December,
January 4-8 16-32
Transport December,
January 3-6 12 24
Threshing and December,
winnowing January 3-5 12-20
TOTALS: 28-42 112-16
Other Inputs:
10 pounds of seed 1.60
RANGE OF COST OF INPUTS (Lempiras): 113,60 - 169.60
#(2 Lempiras = 1 dolls



GUATERA

The third slash and mulch system used in the Pesgire
reqjion is really a variant of the sacaeni. Sorghum is again
the crop and the system of sowing the seed ani cutting down
the brusa and trees is the sane. The sowiny takes place
later (all of Septamter and Octcber), however, dand the Joal
of the farmer is not to obtain grain hut tc grow the saorghum
for animal £fodder durinqg the dry season. This systen is
called guatera and the fodder that is croduced 1is called

quate. Guatera is practiced exclusively hy individuals who

—

(o
In

have livestock: na  9ne Wwith wher vwe talked vraoluced ik to
sell, Althouga *he sawre type of sorihnm seed  is used for
quatera as for paicillera, the sorghum is not illcwed to
grow for the same length o2f tipe. Tt is planted later and
twore dens>ly and it is pulles Up when it is still izmature.
The whole nlant--rosts, Sten, Ledaves aui tne iggature

panicle--is uprocted and s

[ g

crzd and fed to the llivestock
during the long, hot dry season. Fertween 44-40) rcunds of

se=ad are required tc sow one aanzana nof

Best Available Document
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ADVANTAGES AND PREVALENCE OF SLASH AND MULCH SYSTREMS

Fields sown by any of the three slash and mulch systens
are guite easy to spot in the Eespire region. They centrast
with the rich jreen color the raias hLave prodnced in the
fiellis and wmountains. The cut vagetation passes guickly
from hright, intense oranges and freowns to mcre suhdued
browns a4s it decays. Hithin twelve to fifteen days,
howaver, the nascent corn or scrjhum seedlings have poked
throuqh the mulch and begun to imrart theic fresh, :cale

yreen color to the landscape.

Farmers say that there are many idvantages to these slash
ani mulch systems. Cne clear advanta.ge is tiuat 111 three

vystems are carred out during the rairy season so that the

Ui

vajaries ¢ the onset of the rainrs +that plague tre first
504ing (see below) are nct a rrchlaes. & seconl advantage is
that in the maicillera and 3juatsri systems, broadcast sowing
eliminates the onerous labor of rplanrtin] the seeds with the
Aigginy stick. Third, the mulch rrovides a qgrecund ccver
thkat helps to ccnceal the sesds rfrcm pests that would eat
them, holds in moisture to help tane seeds germinate, and
helps t3 inmpede weed grcwth to allow the sorghuam to
germinate successfully. Fourth, farmers acknnwledge that
the mulch is important Llecause it helps to pravent the
sorghun seeds and seedlings frce Lteinqg washed off the steep
slopes Dby the rain. The dead and decaying vegetatiob

provides many crevices and crannies in which the seeds



nestle until they germinate. Finally, farmers report that
the slash and wulch systems also help to decrease the
erosion of land frcm the hillsides. The cut vegetation
helps to absorb the impact of the falling rain, the root
structure of the weeds and trees is still present tc holAd
the soil, and the qrcund ccver Frovides places to retard and

stop scil run-off.

There 1is a further advantage to slashed and nmulched
fields, Some farmers will only cultivate a fialdq that is
slashed and mulched for a sinqgle year or perhaps two, One
faraer taat we otserved had left several small fruit trees
standing in ais zaicillera. %e had cut tack the tranches so
they would not shade the gotjhum Ltut planned to leave the
trees standing. He was nct ygciny tc burn kis Ffield the

tollcwiny year anl therefore was akle to beqgin a spall

nrchar.l.

4@ asked farmers why it was not necessary tc tarn tnese
fields right after the vegetaticn was cut,. (Ohviously ir
would be difficult for thea to dc so during the riainy season
anyvay). They rointed out that tae reasons why they btarn
are 1) to control insects and 2) tc centrol weeds. dith
rejard to thke former, they said that hy the time the rainy
season is underway the insects have larjely ceased to bte a
significant problen. Tt seems likely that the annual cycle
of most insects is timed, as is the annual cycle c¢f most

Plants in the regicn, to the onset cof the rains. Thus, most
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insects nay be in a stage of their lives when they are apt
to do little damage to the newly-emerging crops. It shcould
also he pointed out that, &bty this time of the year, there
ar? inmense quantities of vegetaticn Available and any
insect damage occurring is likely to Lte aquite diffuse. Weed
contrnal is affected hoth hy cutting down the weeds and then
by using the dead vegetaticn das a mulch to keep dcwa the
coumgetition for the desired crops. So, farmers rcteport that
it is unnecessary to burn the fields when planting at these

tines of the year.

another contrast setween the slask 1nd rulch systams as
compared with the slash and hurn systems »racticel earlier
in the year is that corn and sorjgaun are? not interglarted in
the slasn and mulch systenms. Irfcrnants reported that the
reason for this is that whken «ccrn ard sorjhum are
interplanted early tae sorjhum is juite slow ir davelcping.
The corn grows nwore quic%ly and it is anly after it is

ujust rhat tre sorghun

2=

harvested 1in late July or =eirly
hegins to flourish. Ahen plant2d in July or Auqust,
however, the sorghuz grows nore quickly anl would crcwd cut
the corn. Thus, with all cf the slash anrl mulch systenms
corn aad sorjaum are planted scparately ani are not nixed as

they are in the slashk and burn systeas.

Table 11 indicates the prevalerce of the three slash and

mulch systems. Corn, befitting its iaportance as the

subsistence crop mcst desired bty the people of these three


http:prevaler.ce

Table 11

Crops Cultivated in 1980

: Number Percent
Slash & Mulch Systems of Cases of Sample
Corn (second planting, postrera) 39 T5%
Sorghum (maicillera) 8 15%
Forage Sorghum (guatera) 29 56%
Slash & Burn.System
Corn & Sorghum (first
planting, primera) 45 87%
Secondary Crops
Squash 21 Lo%
Yuca 15 29%
Beans 13 25%
Zacate jaragua 26 52%
Watermelon 7 14%
Melons 3 6%
Rice 2 Lz
Sesame 2 'Y 4
Gourds 1 2%
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communities, is planted in the postrera by over 70% of the

people in our sangle. Sorghun planted for fodder (guatera)

is qrouwn by over 40% of our Sarple, indicating the

importance of livestock im the econonmy of Cacautare, El

varanjito and El Corinto. X second planting cf scrghum

(naicilleca), on the other hand, is 7rown hy only about 15%

of the sample. This probatly reflects the confidence people
have that their first plantings of sorqhum will grovide
enough grair for their own uUse€. It is somevhat surprising,
nowever, Jiven the relatively lcw lahor costs in ccmgarison
yitn the' evpected yield for this crofe. ihat 1is rprotaktly
indicatel by these figures is that sorghun is not seen as an
important or valuatle cash crop ty the people arcund
Pes?ire. This 1s a topic to which we will return in the

section on Marketing in Chapter IIl.

Most of the land enters the cultivation cycle via the
slash and mulch system, and is cultivated for three years in
a row before it is returned to fallow or, as is increasinqgly
the case, before it is planted with pasture qrasses (see
Figure 2). In these last two yeats of the cycle, the slash
and burn system is used and it is this system that will nov¥

be presented.
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Figure 2

Fallov and Alternative Cropping Cycles from Pespire in 1981
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THE ELARSI AND BURN CUITIVATICN SYSTEM

The slash and burn system in the Pespire region is not
usually »wracticed the first vear a field is cultivated. As
we have seen, land passes from fallow into the cultivation
cycle during the postrera (second plaatinj) of a vear when
one of the slash and aulch systems is practiced. Lard that
has heen cultivated in this manner prodices harvests in
Yovember, December, cr Januarye Late in "“arch or eacrly in
April geople begin to turn their Aattention tc regaring
their fields fcr planting ajair. As can be seen in Tatle 8,

about 4%% of those wno ciultivate land dAid use tne slask and

Lncn system in 1381,

In late March and early April mcst zeople are in their
fields cntting cdown the krush and trees (if the field was
not cultivatel the vear Lefcre) cr cutting down any
remaining rastroio (stubthkle) from the rrevious vear's crop
and collecting the 1larjer tranches and twigs frcx the
previous vear's slash and pulch cperaticn. This clearing
operation (called chaniar) is quite rapid according tc most
informants and takes only altout three or four days [Fer
manzana. A second step in the frrccess is to rake the detris

away from the <£fences to create a firebreak {this operation

is calledi rondar). In Pespire, those whc can afford tc hire

someone for this operation usuallv pay for it cn a scrt of
piece work basis. In 1981, nmen vere beiny paid between $9

ani 310 for cleaning a firekreak of 1000 varas {a vara is
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eguivalent to about 33 inches; there are 100 varas on each

side of a manzana). Firebreaks are usually atout twc varcas

in width.

The tiwingy of the rturniny (la zuema) is a matter of

considerable guessworke., If the land is burned and seeded
too early, the weeds will grow Lack before the =seeds
gJerminate. If a farmer waits toc long, the rains will

Arench the detris and it will e difficult to burn. Eurning
is practiced on teth the steeply sloring hillside lanés that
are sown with a diqging stick as well as the more fertile

£lat lanis where plow aqgriculture is pessitle.

Burning of agricultural fields 1is currently under attack
in Honduras LEtecause it is thcuyht to te a prime cause of
soil erosion (ilughes-4aliett 1548C: 11). Radic corguercials
sponsored ty the qov:rnrent sxhort the farmers uct tc hucn
their fields. In adiitior, the qovernment ncw reguires
farmers to have a permit tc turn their land. These perrits
can te ottained in the municipal ttuwilding in cczrunities
like Pespire. Farrers are especially warned to take care in
burning so that fires do not escape to accidontly char cther
plots of land or foarest land. Farrers are conscious of this
danger ani there are usually five or six men present and
ready to take action to prevent accidents whenever a field

is turned.

Most weeds and aqricultural insect cgests tegin their

annual cycles 1in asscciaticn with the onset of the rainy
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seasoOn. Were farmers tc Le rrevented from purning their
fields, significant declines in yields aight result. EFart
of this might te offset with the wuse of pre-emergent
herticides and tte aprlicaticn of insecticides priar to or
in cenjunction with plantinje. one difficulty with these
neasures, howaver, is that small farmers lack the capital
resources to employ then. 1n addition, a4s Harwood (1979:
110) and many other people have gointed out, turning
releases nutrients in plant repains in Lkijzhly sclutle fcras
so that they are availatls tc suggort crob jrovwth. while
thera saoculd be concern atont the erosion protlems in
sontherr tonluras, careful researck on tae tradecffs and
implications oF dissuading farmers from buarning should ke

done before such meAsUres are icplemented.

uost farmers plant their first crep of the year Jduring
the last week in April. ore farmer saii that the reason
they plaat at this time is Fecause they Kknow that co¢n or
about ¥ay 1 it will rain. Thus, even 1if the land is dry and
dusty tney plant 4ith the digying etick anywvwaYe Farmers
with flat land plant conewnat later Lecause they have to
wait until after the first rains when their plows pulled by

oxen can cultivate the soile.

The majority of the farmers we intervieved sow their ccrd
and sorghum at the sane time and place the seeds in the samné
hole. Four or five corn seeds and approximately 12-15

sorghun seeds (farmers say al calculg, 1i.e., 2 punch) are



put in each hﬁle made with the dittle stick (bareta). The
spacing of the holes on the rocky hillsides is not always
precise but farmers say that there is one wvara (33 inches)
tetvween each group (rata) cf seeds. TWwo rows are usually
sown at a time and the farmer wcrks tack and forth, cgeninqg
the hole with the 4igging stick, dropping seeds into the
hole from the Lagy suspended around his waist, 3and then
covering the seads with dirt pished over the hole with the
feet, Farners often state prcducticn urits in terms of the
amount of seed planted rather than 1in terns of areae. In
general, most farmers report that they use 15-20 pcurds of

corn seel and 5-10 ccunds ef sorqbum seed per nanzana. It

using this methoAd.

Tk2re are a nunher of farmers who sow scre® cr Aall of
their irtercrogpped corn and scrghus separat2ly. The corn is
sown in the sagse manner as akove with onre vara Letween
holes. The farmer waits until the corn germinates (atout a
week 1f the rainy season has tegun), then raturns to the
same field to plant sorghkum ir the spaces between the corn.
Farzers report that this syster produces a better ccrn crop.
In some years, when the corn and sorjhua ate planted in the
same holes the sorghum cverwhelrs the corn and impedes i1ts
qrowth, No one nentioned that sowing the two in the sane
hole was Jetrimental tc the sorqhur, ncr did it seem that
there was much difference in sorghum yields betwaeen the two

systens. All of the farmers, hcwever, noted that tetter



corn yields resulted frcr sowing the two apart. Farmers
reported that the principal constrairt en soWwing ther apart
was the additional lator neede? to 49 so. Scwing the twc
crops apart requires an additicnal cre or two days of lator

per manzana.

Approximately four weeks after the Elants have
germinated, many farmers apply herticides to their fields.
The hillside slopes are difficult to weed and this creration
is very time consuziny and latorious if done by nand, For
this reason, most farmers ncw use herbicidies on their
tieldis, The most frejuently used herticides are 2=-4=-p,
ifedonal 72), and Hesaprin. Alzost all cf tne farners inr cur
sanple ohtained their ‘terbicide frem the Save the Children
Federation office 1in DPespire. The agricultural extension
agent in Pespire cemplaired that nany farmers waited tco
lony lLefore applying the herbicides. He said that the
farnmers waited until they t hought all the weeds had
gerainated before they sprayed. C€ten, the weeds were therp

too large ard dense for the herbicides to be =ffective.

The Save the Children Federaticn has started grain
storage cooperatives in fifteen communities in the
municipality of Pespire, including Cacautare and El
Naranjito (see below). Ore of their programs is tc provide
credit to farmers for herkicides which the farrers Leray by
selling part of their harvest to the cooperative, This

project made it possible fcr 66% of the 52 farmers in our
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sample to use herticides in 1981.

Faraers spoke atout herbicides in almost reverential
terns. Cne of them isked if we knew who had invented ther;
he said ne would like to kncw the person's name Lecause he
had created something that was of qgreat Ltenefit to farmers.
The reason for this pcsitive attitude toward herticides is
that it takes approximately 20-2¢ man-days of laktor to weed

one manzana of corn and sorjhum ty hand. Ofter this

re.quires a farmer to hire lalcrers. All farnmers complain
that laborers are hard to £ind, do not worx hard, and are

exnensive (%2 ger av in 1931). Thus it conld cost tetween

o]

547 and 355 to weed 3 field with hLard labcr, In contrase,
with one to three 1liters of Eedonal 729 and a Sgrayer

horrawed from the Federation, the ‘task can be acconplished

in just one day. The Federaticn was selling 5 liters of
2-4-3 for F14 ia 14941, making the ccst of weadirty cne
Banzdana abont 33.70. This cost 1is asomewhat uisleading,

howaver, because those who ottain credit for tne herticides
from the cooperative are required tc regay ky selling their
sorghum to the cooperative for anlv %7 pPFrL zarqga, akcut half
what it would bring later in the season on the cper market
(see helow on Marketing). Herticides were first ntilized in
Cacautare, EllNaranjito and El Corirtc about ten years agqo.
The fact that now over 647 of the farmers are using then
attests to their effectiveness and the Wiy in which they

have cut the costs of cultivaticn.



By mid-July, the corn plants are bheqginning tc prcduce
ears of corn that can te roasted and eaten fresh off the cobh
(called eglotes). In late July and early Anjust, the ccrn is

mature and the corn stalks ray e doubled over (la dokla) to
allow the corn to Ary on the cot. Because it is the rainy
season, drying is never very effective at this time of the
year. Pecple rerort that this ccrn must be consumed cr sold

within two or three months otherwise it will beqgin tc svoil.

After the corn is bharvested, 4 second weediny cf the
field is done so that the temainiry scerjhum can qgrow  to
maturity. do omne in our sazple used herbicides fcr this
operation; the weedirq was dcre ty hanl with the cufved
machete as tnhe onlv tool. Inforrants reported +that this

weeding occupied arproximately seven to fifteen nan-days cf

labor per manzana, dependina cn the dersity of weed jrowth.

Several different reasons were Jiven for not using
herbicides for the second weeding. Cre reason is that the
farmers ‘telieve that tne herticides damage the crop.
Several of them menticred that after the application of
herhicidas, the corn ani sorjhum plants turned veilcw for a
time, All farmers said that the herbicides burned (anemar)
the weeds and plants. Wwhile scwne farmers refnsed to use
herbicides for even the first weeding for this reascn, npost
gave it as their reason for nct applving herbicides later in

the growing season. It is quite clear that the trade-off in

terus of labor saved versus a possitly diminished yield is
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sutstantial enough to make most farmers decide to use
herbicides for the first weeding, although not the seccnd.
A second reason for not using herbicides was expressed Ly
one farmer who talked atcut the fact that herbicides turned
the ueeds. He believed that lecause the veeds were turned
they lost the value that they had fecr returning nutrients
(he nsed the word abhono, or fertilizer) to the soil. Again,
he felt that the henefit of reduciny his laror ty using
herbicides once was sufficiant to offset the Ectential
decline in soil fertility. He reportgd, hovwever, that he
always weeded ky hand the second time <o that the akono
containel in the dead weeds could te returned to the scil.
Finally, othker feople Leperted that scraying the fields was

haraful +o the ‘cattle that ate the stutkle after the

harvest,

Sorynum stalks are soretines ~cut kack to the qround after
the corn harvest. This is done if the scryhum has JICWn tco
high bky Angust and Septemher. The axtension agent in
"espire revorted that 3 1ereril rule of thumh is that if the
S0rjhum is two meters high in  August, it shonli ke cut and
allcwed to sprout again (called rerclle). He said that if
the sorghum grows much hijher thar four nmeters hiqh, it will
fall over and the grain will locdge. The cutting of sorqghun
is nmost decessary on the more fertile, usually flat lands of
Pespire, Tt also seems to Lte much rore common in the
flatter lands of the conmunities on the southern coast. In
contrast, on the billy lands cf villages like E1l Naranjito,
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Cacautare, and El1 Corinto whkere the scil is less fertile it
is usually not necessary to cut tack the sorghur. The cnly
place we saw this hkeing dcne was c¢n the torder of a field
with a rock wall, Earth that had run off the hillside had
accurulated behind the wall anc¢ the sorghum plants growing
in this fertile scil had already attained a height of two
meters in early July. As the farmer cut chese tack to the
ground, he came across cne plant that was being damajed by a
stem borer. He remarked that this was one advantage of
cutting back the stems: the insect rests are eliminated and
the frlant that grows tack from the reccts would pr:katly te
healthy. Farmners say +hat this cut-back sorjhum always
proluces a nharvest and the heads of grain are just as larqe
as those from plants that are not cut bhack. Cne farmer
reported that the onrly precaution necessary is to cut the
soryaum iaring a  period wvhen it is not raininjg. If it is
wet when the sorghum is cut, it will become "sour"™ (agra)

ani will not proiuce new shoots (hijos).

After the second weeding and cutting back the sorghum, if
necessary, the next major input of aqricultural lator tegins
when the heads.of grain are mature in the fielids. At this
point, bird pests become a siynificant crobleme. In addition
to the birds that are present year round, the populaticns
are swelled by nmigratcry doves that descsnd on southern
Eonduras at this time of the year. To keep losses tc birds
to a mininum, it is necessary to have someone in the fields
from sunnp until about ©:C0 a.m. and frcm about 3:00 p.m.
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until dusk *to scare away the birds. (The birds stay in the
shade during the heat of the day and cnly bhother the fields
close to trees alcnyg tke rivers and streanms) . This task is
usually performed hy young bcys with a slingshot although
soze people nuse sheets of plastic cn Foles or scarecrcws to
deter the birds. Occasicnally fields will also he raided by
snall mazmals such as raccoons. Khen this happens, fairs cf
men will spend the night in their fields trying tc kill the

culprits.

The sorghum can be harvested any time atter the rature
heads have dried c¢n the tlants, Ffroaz late Decemker until
Febrnacy. The sorghuw heads are cut and put into sacks for
transpoart back to the house. This can re an onerous task,
particularly when the fields are far frem the house and/or

when the terrain is rough ani hilly.

Aefore storing “he sorjyhum it is threshed and sometines
winnowed, Fveryone agreed that in the past the theeshing
and winnowing operations were usually carried out on a tall
wooden platform (tapezco). These platfcrms were built with
three enclosed sides, with the tourth side open and facing
intc the prevailiny direction of tle wind. The neads of
sorjhum were 1aid on the platfcrm and Featen with a lony
wooden stick., The sorqghunm qgrains fell through the floor of
the platform to the cleared grcurd below. As they fell, the

vini blew off the chaff. Although these rplatforms can still

be seen around Pespire, the Feople with whom we talked in

N
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Cacautare, 21 Naranjito, 4and El Corintc no longer us€ them.

The fresent systen tc thresh sorghum 1is to clear a large
open space, usually in the garden Ly the house (s2lar). The
sorqhum heads are put on the gronad, usually on a piece of
plastic, and teaten uitb.a stick until the grains fall cff.
Nith this method a seccnd cperaticn is necessary for the
final wvinnowing. The qrain is shoveled intos a pile, scooped
up in a container (usually plastic), held abcve the head,
and poured into the prevailing wird Scmetines farmers will
sell their qgrain to truckers without naving dore this firal
winnowing Pnt they receive less mcney €5r their harvest
because tne trucker must have it done sefor2 selling the

sorghun.

It was not entirely clear why the farmers hard atandcned
the previosus system in which threskirj ani  winnowinjy were
both acconplished at the same time. The reason given Ly
farmers was that with the [latforms one could only thresh
and winnow when the wind was ccming froa the right
direction. When the wind shifted, it was necessary to stcp
the whole operation because the chaff is juite irritating to
the ski.n. Some people, in fact, reported that they cculi
not participate in this werk hecause their skin was
especially sensitive, When the gqrain 1is threshed an the
ground and winnoved by pourirg, the participants simply move
around whenever the wind shifts. This was not possitle with

the stationary fplatforms.



Figure 3 provides a surrary of the main agricultural
operations by month for the three villages. The system of
paicillera is not included tecause only eijht people used it

in 1930 but it is essentially similar to the guatera systeam
with the quarding for tirds and threshing aad winnowing
added as in the "corn and scrghum, first plan.ing" portion
nf the diagyranmn. A discussion of tte nincr CLcps, rmany of
which are intercropgel with the corn anAd socfgdhun in scme cf
the systems discussed abcve, is rot included in +this

diaqram. It is these secondary cultigens that we will now

examine.

o]
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CULTIVATION OF CTHER CRC?S Iy 7 S2TIRE RISTON

Corn and sorghum 1re the lasic sutcistence crogs in the
Pespire reqion and +he scheduling £ agriculpural lakor
activities is dictated by the requirements of these two
crops. There are a wide variety of cther cultigens that are
grown in the rejicn, however, and these ar= Juite iaportant
in terms of providinyg variatility in the standard diet and
providing the nutrients not available from the bAsic grains.
Some of tnese crops are planted in the sanme fields as the
corn and sorghum and others are qrown in gardens arcund the
house. Fruit trees are grown tcth around the house 1ind on
other property. Only field crops will te discussed in this

sect ion.
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Figure 3
MAIR AGRICULTURAL OPERATIONS BY MONTH
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It is necessary to cpcint out that it is difficult to
obtain accuratz data on the amount of these cultigeas
planted, their lakcer Iequicterents, and yields. Small
amounts are planted, weeding and other aqgricultural
operations are performed as needed and uSually in the course
of doing the more onerous and time-consuring work on the
corn and soryhum fields, ani these fruits aad veqgetatles are
harvested a few at a tire as thkey rigen. We even suspect
that the data in Table 11 showiné the numbers of people who
Planted eacn of the different CCcrcs underregresents the

4ctual nianhers.

Crons planted in  *the fields (se= Takle 11) are usnally
interplanted with the corn and sorghum. If the farnmer Flaas
to use herbhicides cn his tield, . cne pcrtiosn of the fiold is
et aside’ for qrowing these other crens. These are hroad
leaf plaﬁts that would te %illed Ly the kerhicide sc¢ that
the pertion is set aside to e weeded by hand.
Dcecisionally, .only vegetables are crlanted in this separate
portion of the f£ield, Lut the usnai Fattern is to sow these
cther crops within the corn andg sorghum that will t: weeded
by hand, Pecause of the growth in the uyse of herbicildes in
the past decaie, it is likely that there Hhas teer some
decline in the amcunts of these cther crops grown due to the

"set-aside" reyuirements.

The most frequently grcve minot crop in  the Pespire

reqgion is squash (called ayote). A variety of shapes and

<



colors of sguash are grcwn. They are planted in early Hay
just after the. corn and sorghum are sown and are ready for
harvest in early July (see Fiqure Uu),. Through July and
August the sguash 1is harvested and cooked as a fresh
vegetakle. After this fericd, it can te left on the vine to
be harvestad later as a winter £7Ud3he. These can te stcred
for a few months before teing eaten, In addition to the
squiash grcwn for eatiny, there is arcther variety jrcwn for
the use of the gourd (called £alakasa). Scame peonle ﬂse tne
inner parts of these gourds to nmake a fresh Arink, tut the
majority use them as a storaje container for water. They
keep watar guite cool during the hcrtest days which is
apprecidted by the men who nuse them as water cortainers when

they are working in the fields.

Tahle 11 showvs that the seccnrd most frecuently cultivated
crop is yuga (sweet amanicc). This is also planted in early

“ay bhut is not ready for harvest un+il the end of the year.

<

Uca is a crop that cculd ‘e left in the around and
harvested as needed bhut rost recple de not do this Lecause
they report that thievery is quite common. Thus, o@ocst of
the yuca is dug up socn after it is mature ang consumed

during the first few months cf the YeAra

Comnon beans are ancther frejuently cultivated crcg.
There are two main varieties and twc rajor times of the year
when these can be rlanted. The variety that has

traditionally heen cultivated in the Pespire region is
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Figure b

CROPPING PATTERNS OF MAJOR CROPS IN PESPIRE, SOUTHERN HORDURAS
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called frijol alazin. This variety can ke planted during
the rains in “av hut peoble say that these teans do not
generally yield wvell. Thev are susceptihle to insect
plajues, including diabrctica snecies and slugs (see Huyhes-
Hallett 1340: 32), and often the Ary periods dnring the
rainy season are extensive enough te¢ xill then. This tean.
is usually planted during the [fgcstrera when the rains are
more reqular anAd the threat frem insects is nct as jreat.
Th® other type of Lkean ©plancted is A fairly recent
introduction intc the Pecsrire reqiorn 1in the south of
Eonduras, The peonle cill it frijcl cuarentena tecause it

matures in acprcximately fcrty days. This variety is

o

frequently planted 4dquriny the rtairs 1in ¥Mav and can L
harvested and eaten by the erd of June and in July. The
leans are eaten fresh as green leans cr tne whole plant ic
p1lled un and allcwed t2 dry ir which cise the Leans are
shelled and eaten as drcy teans. Frijol cilarcentena are also

sown in the postrera toward the end of the jrcwing ceason.

The short maturity date has rade this a particular favorite

in the rejion.

Beans are not as important a crecp in Pespire as they are
in other parts of the southern highlands. This is lecause
most of the municipio cf Pespire is low-lying (the tcwn is
at 63 meters) ani hct. Beans qrc# tetter at higher and
cooler elevations. Both Hughes-Hallett (1380: 29) and Boyer

(n.d.) report that at elevations atcve 400 meters teans are

intercropped with corn and scoetimes with both ccrn and

W ahlaDacum —
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sorghun., Our informants reported that only one coamunity
San Antonio de Padua, in the Pespire region was
significant oroducer of Leans. San  Antonio is at a highe;

elevaticn and is guite cool.

Other significant cultigens in Cacautare, E]l Naranjitc
and El Corinto are melons and waternelcens, These are, like
the other crogs discussed, varieties that are cultivategd
yrar after vyear and that ar€ constantly Lteing crcss-
pollinated, They therefore come in 3 variety of shages and
colars. Foth watermelons (sarlias) and relons (nelones) are
also planted in vay ind are ready for harvest by aid-July.
doth of these cultigens do auite w21l when the veranillo or

caricnla occur in the southern regicn. Because 1981 was a
7/®1r when the rains were fairly reqular, the watermelons and
relons dii not do well ilthoutgh the cther crors tenefitted.
Likz the Leans, yuca, and squash, the watermelons ané telcns
are used IZcr home consumpticr and are nat sold. If someone

has a particnlarly bountiful supply, thkey are nmore agpt to

give these foods away than tc sell thenm.

Rice is consumed hy almost everyone in the villayes we
stulied althouqh almost evervone must purchase this
coummodityv, There are two individuals who have plantel rice
and produce enough for *heir own yearly reyuirements. Both
of these men are larqe lardcwners with thirty or nore
3anzanas of land and can afford to grow rice. Rice 1is a

¢rop that has been grown in:the scuthern highlands for a
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long time although not cr a larage scale. Like sorqghum, it

is

"l

lanted Aaround the first of May and does not produce a
harvest until the end o0f the year. Farmers reported that
they always obtain some Larvest frcm the rice, hnut that the
largest harvests come in years when the rains are reqular
and fLeavy, As with tne other grain crors, other cultigens
are interplanted with the rice. One field wve sav had

wvatermelons snaking among the rice rlantse

Arotasr field crop that is sometines qrown is sesame
(ajanioli)e. Small qiantities cf sesame had been qrowh for a
lonq time in the regicn anl wirkin the past Jecade the
artount increased. The steeply slcpiny hills and the
vaolcanic soils of Cacautare, %1 Marirjitc and El Corinto are
uot appropriate for growinyg sesame which is why it has not
been cultivated as a rajcr cask rror. In the past ten
years, sesame hds Feen grown in the f£latter areds of the
pupicipio in the gostrera as a cash crop. The seeds used
are improved hybrids (Venezuela 44 an4 Instituto 71). In
the past, the crop was lought ty a fitm from Choluteca that
shivred the sesame across the tcrder to a processing plant
in Nicaragjna. In 1979, the fAarmer's price for sesame was
$45 per carga (200 pounds) with an average yield of Letween
eight and ten cargas per [manzana. In 1980, the price
suddenly dropped to $15 to $%1¢ per carga so that the farmers
took a significant loss oa the crop. Many farmers were
quite disappointed about this develcpment and reported that
they would not sow sesame again. The tvo farmers in

.
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Cacautare who Jrew sesame used it Frimarily for their own
nome ccnsumption; they were not rlanting significant amounts

and did not expect to sell their produce.
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INTRODUCTION

Tn this section of the repert we will fucus on some of
the major constraints liwiting increased aqgricultural
eroduction in these villages. We will discuss the ways in
which faruers are attempting tc. deal with these constraints
and we will sujjest potential ways in which scme cf these
constraints mav e lesscned. e recognize that there are
Frobably tetter measures that might Le adnopted and we hope
that others will help in  identifying then. Qur purpose is
to point out what the farmers' needs are and to Suqggest the
general parameters within which sclutions to these

constraints must fit.

PESTS. AND PESTICIDES

There are a variety of insects that plague the qgrcwing of
sorghum in the Pespire reqgicn. Insect damaje may occur at
almost any stagye of plant life from the time when the seed
is planted until the time when it is stored. Because

storage losses are so great and the methods for comkatting
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tkem so varied, storage techniyues will be discussed in a
separate section. The preliminary data ra2ported below
sujgest some of the major pests of sorghum and also indicate

the measures that farmers take tc caontrol thenm.

Both sorghum and corn seeds ccre under insect attack fronm
thé‘time they are planted. Farmers in the Pespire reqion
report that termites ard ants, as well as birds and small
rodents, sometimes eat the seei Lefore it germinates. Four
individuals (7.4%) amcng the fatrmers we interviewed treated
their seed with insecticide tefore [plantinag it. Two
individuals reported that they used chlordane to treat the
seed, Int it seemed that the term "chlordane" was used in a
generic sense to name whatever insecticide was used. Scre
individnals reported that chlcrdane was no longer scld in
the region htut we were never atle to verify this. The other
insecticide aentioned for treating seed tefore planting was
called sompopin (probably after scmroprc which is a yellow
ant in Hdonduras). The technique for treatingj the seed
apparently involves nothing more than putting the seed into
the insecticide with a little water and mixing it around

with the bare hands,

Mosguita de la papoja (Ccntarinia soghicola)  has teen
identified as a major problem fcr sorghum in the south of
Honduras (Secretaria de Recurscs Naturales, 1980). In
Pespire, how2ver, no one ever mertioned the pest although it

is quite 1likely that thne prchler exists. There is soae
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speculation that facrmers do not recognize the damage done by
this pest because, at the time the sorghum heads fora, the
plants are three to rour meters tall and the farmers 4o not

see the damage occurring.

The major insect pest mentioned Lty farmers iun Pespire was
the langosta. A small insect with three pairs of legs, the

langyosta seems to come in waves and to leave most fields
untouched while wreaking major destruction on other fields.
Farmers report that they have no way of knowing when and
where an outbreak of langosta will occur. Conrsequertly, few
farmers take any precautionary methods against the insect,
which generally does most of its damace when the plarts are

quite small.

Another insect pest that affects the younq ccrp and
sorqghum plants is the cogcllerc (Spodcptera frugiperda).
Although this pest is reported tc Lke the most discussed Fest
of food crops in Central Aneriéa (Andrews 1980: 456) ,
farmers in Pespire did not report it as a ma jor threat to
crop production. They reocynize the distinctive damage that

this whorlworm causes but they view the lanaosta as a

greater threat.

These and othet insect pests <c¢f minor importance are
treated primarily with two insecticides: malathion and
dipterex. These are obtained either from the Save the
Children offices or from one of several stores in Pespire.
Application is generally done using a spray from a rackpack
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applicator. In 1981, ten farmers in our sample (19%) used

insecticides on crops growing in the field.

Few precautions are taken when wusing insecticides in
Pespire although farmers are avare of the tokic effects of
both insecticides and herbicides. Many farmers complained
of haviny headaches after using them but none ever wore a
mask. One or two reported using a handkerchief to shield
their mouth and nose. Severél farmers reported that they
alvays carried a lime in their pocket when spraying. They
said that sucking on a lime was the only measure they were

avare of that would counteract the effects of breathing the

spray.

Birds are probably the major cause of grain loss for
snrghunm. Several species of pigratory doves make scuthern
lionduras their hcme during the time when the sorghum is
producing its grain. This invasion of birds attracts dove
hunters from the United States and other countries to
southern Honduras. For the farmer, the infestation is not
welcome because, when added tc the rarakeets and othker birds
that live year aroun& in the region, consideratle grain
losses are sustained. Toward the end of the year, somecne
must stay in the fields in the early morning and late
afternoon hours to scare away the birds. Local names for

the birds that eat scrqghur include: tonita, a swall



(thrush); and [perices

doves; clarin (trumpeter); tord

(parakeets).

Farmers report that another major pest of the grain in
the field is the cricket. Sore farmers report that they do
as muchk damage to the grain as tirds. Farmers stated that
crickets were a major prcblem with the improved varieties cf
sorghua that they had tried and rejected. No action is

taken to reduce the damage of crickets.

Heed growth 1is a significant proktlem ~For the farmers.
Two of the predorinant weeds are called £lor amarilla (for
the yellow flowers that gqrow on it) and camotillo whick has
tnberous roots iike a yam. In Charter II we discussed the
consideraple iunvestment of tire that is necessary tc clear
veed growth bv hand. The 1latcrt costs entailed have made
investnents in ‘therbicides an attractive alterrative.
Thirty~five of the fifty-two farmers (67.3%) we interviewed
used therbicides on their fields in 1981. Most of the
farmers obtained their herkicides with credit received frcm
the Save the Children Federaticn. The Federation provided
the herbicide and loaned farmers the sprayers +to apply it.
Few farmers were awvare of the name of the herbicide taey

were using, bnt the two gost ccrmon varieties were 2-4-D and

Herpisol.

The impressive numbers of farwers wusing herkicides

sugjgests that these peasarts will quickly adopt new
techniques that promise them 31 tetter return cn their
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investrents. Since herticides were first used in Pespire,
ahout ten years ago, the twc-thirds adoption rate in
Cacautare, El Naranjito and E1 Ccrints indicates that
herbicides are clearly seen as teneficial by most of the
populat;on. Hany individuals whc do not use herbicides are
those who continue to plant other crops Letween the rows cf
corn and sorghunm. These peofle are willing to expend extra
time, effort, and money (to hi;e laber) to harvest a greater

variety of crops from the land they are cultivating.

POST-HARVEST STORAGE ICSSES ANC ALTEENATIVE SOLUTIONS

Post-hafvest stcrage losses have hkeen considerable in the
south of Honduras., The corn that is harvested during the
rainy season never dries sufficiertly to ke stored for any
significant length of tipe. Ancther proktlem fcr toth ccrn
and sorghum storage is the insects that €at the grain. The
prime culprits in the south cf Henduras are called gorgoijos
(. granaria). There are two tyres crominent in the Eespire
region; cne is reddish, while the other is hlack and has
pincers on 1its snout (for this reason it is also called
picudo). In the past, a variety of methods have teen
utiiized to combat these pests, including the use of
chlordane and wmalathion (Teetes, Fersonal communication).
The former is especially dangerous when applied to a grain

oL

that will be consumed by humaans.



Storaje techniques in tne Fespire regicn are desjined with
these pests in amind. The older methcids c¢f storing the griia
that are still used by scme recple include the following.
Cedar poxes were and are used tc store some grain. These do
not seal tightly and even those whc still use ther aqree
that they do not prevent gorjoic daraje ani that the gfain

has tn be either eaten or sold within a few months.

A second type of container used is called the ¢trcija.
This is a pen constructed cf corn stalks or “soi on the
£loor nf the house. The grairn is sisply dumpad into this

contairner, A nuamkter of peorle refrorted that theyv first put

‘o

do4n a layer of lime (cal) cn the ([lcor of the traja to
alleviate some of the insect dJamage. Scme farmers regorted
that this metnod served tc ccntrcl insest damage quite
effoctively. = Others stated that it aelped but ¢hat it d4id
not work very well. dJcod ash was ancther substance that was
mixed with the grain for storage in 3 troia. These farmers
vho used ashes reported that it was useful althougn by no

means a final solution to the protlen.

A third methcd for storing qrain is fo put it in the
ratters riqat above the nearth. Farmers reported that the
smoke from cooking fires discouraged the gorgoijcs. This
metknod is used alpost exlcusively with ccrn that is stored
with the husk still covering the qgrain. Quite otviously,
the smoke frcm the fire covers the corn with a tlack soot,

but when stored with the husk still over the cot, the

73



unappetiziny soot ccmes cff and is discarded with the husk.

Other farmers simply store their qrain in plastic sacks.
These are not air~tijht and allow the qorjojo tc enter.

Sone farmers put ostoxin fills in the plastic sacks to

|

Xill the gnraajo. Ehggggglg is a fumijant whose active
inyredient is alurinum phcsgphate. Yhile the fumigaat will
kill those insects present, it werks best when used in
conjunction with air-tight containers where its effects will

not ke so guickly dissipited.

Almost all farmer remort tkat the hest solution to the
grain storage fprobtlem is to use &€ jallon druas. These
tarrels can be cagped and retain the Jrain in an air-tiqkt
conditicn for leny pericds of tire. Farrmers sald that one
couli =2asily keep sorghum or corn <sr two or three yedrs in
such a Larrel, The main rrobtlem with the tarrels is their
cost, Althohqh tne farwers Ltuy used tarrels (those we saw
had previously contained sutstinces suca As carkton
tetrachloride, herhicides and insecticides), they ccst 25
lempiras (512.50) each in 1931, Pecause they holi alkcut one
and a half ¢ +wo €arjas o grain (150-200 pounds), each
farmer would need a substantial number of them to store his
whole harvest, The barrels are used almost exclnsively for
storing sorqhunm. Corn is harvested twice a year and the
harvests are so small that it is generally consuuned within a
few months, before it is damaged substantially by insects.

Sorghum is ony harvested once a year and is both a cash crop ?Z 5{



and a backup subsistence staple for the pecple <cf the

reqgion.

The merchants in Pesvire recoqnize the effects cf the
different storaje technigues in their criciaq cf sorghunm.
The sorynum that has suffered uyuite a bit of insect damajge
is callei paicillo de troja (i.e. stored in a sinfle ren)
anl was priced at .75 lergira (37 cents) for five Ecunds in
July, 1981, Merchants regarded this sorghum as fit ony for

consumption by animals. The sorghum undamajged Lty insects

e}
-

was called maici 2 karril (stored in a barrel) and was

=

1

selling for .8) lerpira (4) centg) for five pounds.

A final storaje alternative fcr the peonle of the

municipis of Pespire has ‘teen provided by the Save the

Chilircen Tederation. The Federation hejan storaqe
cooperatives ip 1574, The rpeople of fifteen ifferent
communities were orjanized, 1 buildiry was boujht in each

community, and large lanina%ed metal centainers were Luilt
Ly the members of each cccperative. Each neaber pays one
leapira (50 cents) to join and dues cf five leaciras ($2.50)
per vyear. If a memfer leaves the ccoperative, he can take
his accunulated dues with him. The cooperatives function by
extendinj credit to memters ip Agril, May, and June so that
they will have enough cash tc prepare their 1land, plant
seeds, and pirchase herbicides and insecticides if these
are needed. A farmer who wants to torrow money solicits it

from an administrative ccurselor whe is from the same
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conaunity. The ccunselcr determines the amount of money a
farmer can borrow Ly inspecting the 1land tha¢ is teirg scwn

and estimating the harvest that will be rroducead.

The loans are repaid in January cr Februdary with sarghum
from the harvest. The amount to te paid for tpae scrghun is
determineld by a Beeting of all the rapresentatives of the
cooperatives, This amount is telow the narxet crice for
sorghum: in 1931, for exarnrgle, it was fourteen lempiras
(¥7.00) per hundred tounds. The sorjhum hought ty the
cooperative is storad in the laminated contairers ard
treated vwith ©Shostcxin tec Frctect it fron insent damaje.
Depending on the amount surchased Ey the cooperative and thre
anticipated 4eaani for sorjhum ir the ccmmiunity, the qrain
is eithar sold when the rrice is hiqgh to trucker for
distribution in th2 nationewiie aarket or k=13 in reserve to

ke s51d tc members of the cemmunity.

The cooperatives have not all heen egually successfiul.
In some, the uembers have complained that tne Federaticn has
made excessive profits frem them or that it denied credit to
then after a poor harvest maj2 it impossiblie to repfy‘the
amount of jrain they owed., Fcr its Fart, the Federation has
tried to make it clear that it is the cocperative of farmers
themselves who are ruoning the qraneries, and that tne
Ffederation just grovides suprort facilities, Despite this,
the percegtion of most Feople is that they are selling their

grain "to the Federation" rather than to a cooperative to
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~which they belong. As the data in Takle 12 show, the accunt
of sorghum s211 to the cooperatives has declined each year

since they were fcrned.

There 1is a cooperative in Cacantare and one in El
Naranjito. The people who live in El Corinto belonqg to the
cooperative in facanutare. The cooperative in Cacautare has
thirteen laminated silos while the one in El Naranjito has
eijht. Each sil»> holds sixten carqas (3200 pounds) of
sorghum. As Table 12 shows, the amount c¢Z sorghum delivered
to the cooperative in Cacautare has fluctuatel coosideratly
winile in =21 Nararjito it has repained fairly steady. it
shonld also he noted that almost every farmer in El
Naranjito 1is a membher of the cooperative wnile the
propor*iosn of memters in Cacautare is only about one-half of

the resiilents.

There is ‘no denying that there are orjanizational
problems witnin the cooperatives. They dc, however, cffer
an 2xcellent solution fcr the protlem of storing the harvest
until the national rrice is high. prcfits from the sale of
the harvest are supnosed to ke divided awonqg the neckers of
the cooaperative. Infortunatley, because nmany Larmers have
defaulted on their loans, profits have not been ccrrcn aucng
the cooreratives. For this reason, members have heccnme
suspicious of the cooperativas hecause they Lelieve their
harvests are sold at a cheap ¢frice ccmpared to the price on

the open market.
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Table 12

Sorghum Marketed by the Cooperatives of Pespire

Pounds of Sorghum

Number Delivered to the Cooperatives by Members

Community Memg:rs 1979 1980 1981 Total
San Juan Bautista 136 46,303 38,300 17,800 102,403
El Portillo Grande 28 7,410 8,800 - 16,210
San Francisco 54 40,936 33,300 36,000 110,236
La Montana 26 14,600 14,600 18,600 47,800
La Arrinconada T2 5,000 3,400 2,240 10,640
San Juan Bosco 66 21,431 19,200 19,079 59,710
San Ant. de Padua 65 13,503 14,500 5,800 33,603
Esquimay 91 16,103 51,7qo 7,000 34,803
El Espinal 83 37,602 19,100 7,400 64,102
El Tamarindo 26 16,000 14,800 18,703 49,503
El Coyolito ©3 15,303 11,400 6,000 32,703
Cacautare L7 17,160 7,200 12,703 37,063
El Naranjito hs 15,903 18,800 14,800 k7,503
Tapatoca 122 82,800 38,500 7,903 129,203
Concepcion 39 - 600 600 1,200
Total 931 350,054 254 200 174,628 778,882

(bs%) (33%) (22%) (100%)

Source: Save the Children Federation office in Pespire
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Hopefully, these cooperatives will work hetter when all
of the problems which have arisen in estahlishing then are
resolved. The Pederation has provided the people of Pestire
with a siuccessful storage alternative, has provided farmers
with credit so that they are tetter able to cultivate their
crops, and has provided ther with herkicides, insecticides
ani sprayers at a fair price. These are all servicgs that
are need=2d to make sorjhum cultivaticr a more prcductive and

profitakle activity.

The f£inal storaje technique to Lte Aiscussed here is that
used with the forage sorghum juate. The rlant, 4as mentioned
praviously, is pulled up and gatnered into sheaves or hands
(rancjosg). These hands are tied tcqgether with the Lark cf
either tae c¢eiba or berterillo trees. Ihe bark is first
soaked in water tc pake it cpliatle and then tied arcund the
sorjhum, The hands of sorjhur ire stcored in the rifters of
the npourse or, if taere is an outtuilding for the earimals,

in *he rafters of this building. The sorqghun will last all

throujyh the dry season so long as it does not Jet wat.

Best Available Document
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SZED TYP3IS AND THEIR CHARACTEFISTICS

(U]

It is well recoynized +that Peasant farmers arcund the
world practice technijues of seed selection, and Hcnduran
feasants are no excention, In this section of the Leport,
we will discuss the varieties of corn and sorghum seeé used
in the Pespire reqicn, descrite scme cf their gualities,
discuss the experience cf farmers with some inprcved seed
varieties, and finally identify these ckaracteritistics that

Would be desirable in new seed lines that night ke created.

Almost all of the farrers in Cacautare, El Naranjito and
El Corinto recogrize and Flant twc varieties of corp seed:
amitillo (vellcw) ani tlanco (white). Hoth varietijes mature
in a relatively short time (hretwean AS ahl 75  Jdays),
2robably as 1 result of the selecticn of such tYres cver a
lonj nericd of time. The short grcwing season fcr corn
nsually makes it possible to oktain one hnarvest tefcre the
onset of the canicula ard another harvest after the canicula

enis,

The opeople in the three comnunities qrew consideratle
quantities of white ccrn, 1ltkcugh mest indicaved a clear
persornal preference for Yellow corn. The main advantage of
the white corn was its marketakilitys farmers recorted that
it was the variety rreferred by rpecple in Pespire and the
larger urban centers, that it was thus easier to sell and
that it broujht a higher price. In fact, on the national
macket, jt is generally true that white corn is slightly
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higher in price than yellov corn. Farmers said that the
reason consumers rreferred white corn was because tortillas
made from it were whiter and thus nore aesthetically

appealinj than those made with yellcw corn.

Apart from its marketalility, farmers 4id nct ccnsider
the white corn tc have many decsiratle characteristics. They
reported that it was slower tc mature, generally weaker (ras
debil) and harder to harvest and tc "peel” vhen Taking
tortillas. Most farmers considered vellow corn to ke
superior tn the whkite, althcugk cne er two people did report

that white corn produced larger ears.

Yellow ccrn was seen to have many desirakle
characteristics. There wias a surrising amount of agyreement

that the yellow ccrn nossesseq the fcllowingy attrikutes:

1. it is "fresher" (frescc) €2 that it can tolerate

drought tetter than white ccrn.

2. it matures more rpidly (mas lijero) so that there is

usually a better chance of its rrroducing a harvest,

especially if the rains are delaved.

3. the grain is mcre resistart to insect damage in

storage (mas valiente para la rica).

4. it is sweeter and thus Fetter to eat as fresh corn.

5. it tastes better than white ccrn in tortillas.

11



fe it contairs pore vitarins (ras vitaminas) s» it is a
good food for humans and animals. Several people called it
"donkey corn" (aaiz del kurro) and most agr2ed that if cne
wanted to qive an ;nimal strenqgth, one should feed yellcw

COorn.

7. it yields more in the field,

The primary disadvantage «cited fcr yellow corn was that

it was not as easy tc rarket and did nct brinqg as high a

orice as white corn. Cne or two 1individuals stated that it
yielded smaller coks than the white ccrn and one person also

mentioned that it was a little mere difficult tc jrind.,

Alnost everyone plants both yellcew and white corn. The
vellow corn is used in the hcuschcld, while the white corsn
is either sold or neld for sale in an aner-jency (tecausze

most of the ccrn  prcduced is cnly for nousehold

consumption).

The variety cf sorzhum that is qrown in  the regicn also
is quite uniform althcugh reople have utilized several
varieties and rejectei them tecause of their undesirable
characteristics. The scrghur that had heen qrown Lty most

farmers uw until about five years aqo was called pina,

because the heads were pineapple-shaoed. The farrers
reported that a new viriety from Fl1 Salvador called coludo
was introduced into the regicn several years afoe. This

variety is alsc sometimes called qgijgante because of the
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large size of its head.

Coludo has bhecome the sorqhum variety of choice in the

Pespire rejion because it has the following characteristics:

1. the heads are larger and it yields more grain than

the pina.

2. it is much easier to threshk than the pipa. The

grains are large and fall c¢ff the heads quite easily.
Several people said that pipa also was easy to thresh hut

that the chaff was much more irritating.

3. The coludo variety is somewh2t nore drought resistant

u. it yields even in poor soils whereas pina r€quires

good soil.

Sa the grains are hard ard are rot as easily damaged in

storage by granary beetles.

"he coludo has similar positive characteristics in terms

of cooking and eating as the pipa variety. The coludo
grains are a bit whiter than thcse of the pina, yield light
colored tortillas and taste guite good although not as good

as the preferred corn tortillas.

The people in the region have been exposed to and tried

several different new varieties of sorghum. One of these is

called tlanco (white, hecause cf the color of its q:ainﬂ
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and another is del banco (from the tank, because it was
introduced by the agricultural tanl). Tha latter variety
yielded quite well, ever in thin scils and people liked it
for its Jnalities as a foraqe crop tecause it fproduced more
leaves than the ccluido. Some tarmers also said it was good

for doing maicillera (the slash an! mulch system used with
sorghum) because the white qgrains could easily he seen when.
sowing amonq the cut veqgetation, infortunately, the seeds
from this variety do rot have a hard covering and are easy

prey for the granary heetles.

Coenta S-1 and  SA® are two new seeqd tvpes that have Leen
tried by some farmers. Bothk have the advantage of not heing
Photoperiodic so that they vield two or three hacrvests
instead o¢f one. While farmers gperceive the potential
Fenefits, in their trials to date they have not had much
success with these new varieties. The harvests before the
main harvest season in Decenter and January have been
minimal because nmost of the ccop has been attacked by
crickets and hirds. The little that is harvested cannot be
adequately dried and thus rots quicly. Despite these
difficulties, so;e farmers are willing ¢to continue
experimenting with these new tyres cf sorghum but they have
had difficulty obtaining the seed. Centa S-1 is of
particuldar interest because of its forage possitilities.
Farmers say that its cares are quite sweet and the animals
can eat the whole plant. (The stalks of the traditionpal
varities are too hard tc te caten by animals). 1In addition,
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Centa S-1 has very white grains and produces tortillas with

sleasing aesthetic gnilities.

Farmers around Pespire have Yeen +yuite willing to
experiment with new varieties «f sovghum. Their greferred
varieties have <changed over the years as they acjuire new
seeds with better qualities than the ones they had FLeen
cultivating, Thus, if rtreeders are successfl in creating
new varieties of sorjhur with the necessary characteristics
these will be adopted guite readily. Among the qualities

that a letter seeds should pcssess are:
1. the aliility to yield well even in poer soils,
2. qood food qualities in *terms cf cclor aad taste,

3. some resistance to the major insect ani bird pests of

thne area,

4. good gualities for use as foraje as well as a grain.
Sorghum is valued for its multi-purgcse nature as a crcp and
varieties that «can satisfy the demands of both humans and
animals are valued. The increased prevaleance of guate
(forage sorghum) as a crop, bhowever, snggests that a purely
forajge sorghunm with superior characteristics may also be

accepted.

5. grain sorghums must have a hard pericarp to withstand

the attacks of granary beetles urless improved storage

technijues hecome more widesrread than tney currently are.
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The opotential cffered by chtaining three harvests of
soryhum in place of the current single harvest is igrense.
It will require, however, that encuyh faraers plant chese
varieties so that crest damaje is Jdiffused rather than
concentrated in a few fields. And, finally, this gotential

ties tkecome

[N

will only be realized if seed-drying facil
availarkle, These facilities may ke either small-scale
appropriate techanology dryers in the villages or larcger-

scile operations in one of the majer qrain markeinq centers.
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Avpendix I :

Sorghum as Human Food in Southern Honduras
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Sorghum as Human Food in Southern Honduras

The University of Kentucky has been involved in the study of sorghum
consumption in Southern Honduras as well as its production. The human con-
sumption of sorghum in Centra] America offers an interesting problem in the
study of cultural and agricultural change and nutrition, since sorghum js a
crop which Is not native to the Western hemisphere and which has been intro-
duced in relatively recent times. In this Paper we will explore the nutri-
tional implications of increasing production and consumption of sorghum.

At the same time, because this study takes place as part of a group focused
on the improvement of sorghum and millet production in areas where these
grains are staples of the human diet, we will consider the problems of
assessing the nutritional Impact of single foods on established dietary
comp lexes .

Sorghum production has been increasing in Southern Honduras over the
years. While much of the sorghum produced is used as animal feed, our stuiies
show about 37% of the sorghum produced in this area is used as human food.
Sorghum production in this area is partially replacing the cultivation of the
traditional dietary staple - maize. As DeVWalt and Adelski (n.d.) l.ive pointed
out, however, cropping systems including sorghum are complex and insure the
inclusion of at least some of the more traditional crop - maize. In addition,
sorghum production fits well with the trend toward increasing production of
livestock for export. As DeWalt (1982) has recently pointed out, sorghum
production, in part, is an intermediary point in the process of taking land
out of the production of annual food crops and forest land, and putting it
into the production of perrenial grasses for animal forage. Sorghum's
popularity comes from its versatility in serving as a human food, as well as

providing both grain and forage for animal feed; and its drought tolerant
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nature. It can produce a good grain ciop even in years with low rainfall.
The increased production of sorghum may have temporarily slowed the trans-
formation of crop and forest land into pasture and allowed the small land-
holders and landless farmers to continue to have access to agricultural
land, although large landholders continue to increasingly dedicate their

land to pasturage and cattle production.

Nutritional Problems in Honduras

The planning codncil of Honduras estimates that about two-thirds of
the population (or about 2 million people) of Honduras is undernourished
(SAPLAN 1981). A 1966 INCAP survey of child growth (INCAP 1966) showed that
76% of pr:scronl chi'dran cuffer from srotasj- calorie undernutrition. Most
recent surveys carried out by the Honduran government show substantially
similar results (SAPLAN 1981). When average diets were compared for 1966
and 1979, the overall availability of energy, iron, and Vitamins A and C
in the Honduran diet had declined slightly. The food balance data from the
nation as a whole demonstrate trends seen in other Third World countries
" experiencing declines in nutritional well-being. Production of beef between
1960 and 1979 rose 89% and exports of beef rose to 126%. At the same time
per capita consumption of mrats rose by only 32%. During this same time
imports of basic grains rose by almost 2,000% for maize, 330% for rice, and
200% for beans while consumpt’on of maize and beans fell by 14% and 5%,
respectively. National level data document an increase in sorghum production
in Southern Honduras. Interestingly no national level data on sorghum con-
sumption were available. Despite our initial belief that sorghum is an
important food crop, that importance was not recognized by government officials.l
When questioned about sorghum consumption, government nutritiﬁnlsts denied

that sorghum is consumed as human food in any quantity in Honduras.
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INTSORMIL RESEARCH

Qur mission a; part of INTSORMIL (Internatipnal Sorghum Hillet Project)
was to describe the nutritiona]l system of Southern Honduras and the place of
sorghum in it; to describe the acceptibility of sorghum as human food and
beliefs about its appropriateness; and to anticipate the nutritional conse~
quences of increased sorghum production. The research to be described here
was carried out within the context of the INTSORMIL research project in
Southern Honduras described earlier. Using standard ethnographic methodolog?
we set about the task of describing household consumption patterns in three
communities in the municipio of Pespire during a period of field research
extending from June 5 through August 12, 1981, An interview schedule was
constructed and administered to male and female heads of a one-half random
sample of households. Male household heads in 52 households responded to
a detailed questionnaire concerning agricultural practices and economic
strategies. Female household heads in those households, responded to ques-
tions concerning household composition, economic strategies, food resources,
diet, and health-rélated practices and beliefs. An additional 16 women who
were living in female headed households or whose husbands were not available

for Interviewing were also interviewed for a total sample of 68 women.

RESEARCH FINDINGS

The figures obtained from the interviews reveal the following pattern
of land cenure in Pespire: of a total sample of 52 farmers, 24 or 46% were
landowners, 20 or 39% rented land while the remaining 8 or 15% were loaned
land to cultivate. The major crops cultivated were majze and sorghum,

Secondary crops consisted of squash, yucca, beans, zacate jaragua (a grass

used for cattle fodder), watermelon, melons, rice, sesame and gourds.
In this paper we would like to present some preliminary data on the use

of sorghum and maize in the three communities which were surveyed. These ‘? CS



basic grains are only part of the more.complicated food system which includes
a wide variety of food stuffs. Our preliminary analysis of the diets suggests
that meals recorded in the 2h-hour recalls generally included other foods
such as rice and beans or cheese and dairy products, fish and vegetables.
Table 1 includes a listing of foods reported used, categorized on the basis
of whether they are purchased, produced, gathered, or obtained through the
Food for Work Program. As shown in the table, some of the foods are obtained
through more than one source.

Although maize is the preferred grain for the making of the basic dictary
staple - tortillas, sorghum is widely used and is well-accepted. It is pro-
cessed in a manner similar to maize: first, it is subjected to an alkalj
treatment either with lime or wood ashes, the pericarp is removed and the
grain is ground wet and formed into tortillas.

Data obtained from a market basket survey for the week preceding the
interviews indicate that maize, sorghum, or both grains were used in every
household surveyed. Because it is our impression that landowners have more
resources under their control than those who rent or borrow land, we have in
this analysis separated the households into categories of owners and non-
owners. In a comparison of one week's grain usage in Table 2 we find that
among landowners, 68% of the households used corn exclusively while this was
true for only L44% of the renters' households. Among renters, slightly more
households used sorghum rather than using maize exclusively (about 56%), and
housenolds headed by single females were much more likely to use sorghum than
to use maize along (75%). We suggest that this pattern of sorghum usage
reflects the more limited resources available to non-owners.

Sorghum is also incorporated into the diets of children. In a survey
of foods served to children under.the age of 4 years, twelve children were
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are considered equivalent to maize tortillas for children. This raises
questions concerning the impact, on children as well as on adults, of sub-
stituting sorghum for maize in the complex food system existing.

In looking at the relatijve importance of maize and sorghum throughout
the year, for both groups sorghum is an important food stuff. Only 20% of
the households surveyed reported using maize exclusively throughout the entire
year. The rest of the households reported using sorghum (either alone or
mixed with maize) during certain months of the year. Of the people who use
sorghum it is used an average of 7 months by renters, 5.1 months by landowners,
and 10.4 months by non-cultivators. (Table 3).

Table 4 separates the sources of maize and sorghum for both landowners
and renters. Interestingly, one of the findings is that among the land renters
the greater proportion of those who use sorghum are purchasing sorghum. This
Is understandable in light of the fact that renters ushally have access to
only a manzana or less of land, which is insufficient to meet their subsistence
needs. Of landowners who purchased sorghum we suspect that their land holdings
are also quite small.

In Table 5 we have calculated out the amount of corn and sorghum avail-
able per person in the households of renters and landowners and the amount of
energy that this represents. One of the most obvious findings shown in this
table is that the staple grains of maize and sorghum represent a large percen-
tage of the energy requiremeﬁts for people of the area. This is similar to
data collected by DeWalt in rural Mexico. It appears that land renters rely
more heavily upon staple grains for energy, with the average of nearly 2000
calories coming from sorghum. Although further analysis is necessary, we
suspect that the differences between landowners and non-owners in grain con-
sumption reflect a relatively more monotonous diet for renters relying more

heavily on basic grains, while owners probably supplement grain diets with a 67‘;1
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Conclusions

Grain sorghum has been used as a human food in Africa for thousands of
years. The nutritional value of sorghum for humans has only come under
scrutiny relatively recently, however. Preliminary studies of nutritional
quality and protein availability in rats suggested that sorghum compared
favorably with other grain foods. On the basis of these studies carried out
by INCAP (Bressani 1978) a feeding trial with children was conducted. The
results of.thls feeding trial were very poor (McClean et. al. 1981). The
apparent digestibility of the proteins in sorghum was only about 46% as com-
pared to over 70% for maize. Children fed sorghum as their primary s;urce of
protein ceased to grow, or lost weight. Because of the ethical implications
of this result, the experiment was terminated early. These data raised
serious questions concérning the nutritional effects of promoting sorghum
consumption, and on the basis of this study, the U.S. Qovernﬁent adopted a
policy of not sending non-decorticated sorghum in the form of food aid to
countries in which it was not already a common human food (for ex., Bangladesh,
where there no indigeneous processing techniques). The‘experiments conducted
with sorghum, however, were based on a product prepared by mixing raw sorghum
flour with water and cooking it into a porridge. In Afri-a, sorghum batter
is frequently allowed to ferment before it is cooked. In Central America,
as we have noted, sorghum is cooked In an alkali medium similar fo the pre-
paration of maize before being made into tortillas. No one has yet investi-
gated the effects of these preparation methods on the availability of nutrients
and the digestibllity of proteins in sorghum.

Our preliminary data from Southern Honduras suggest that increasing
sorghum production is resulting in the increased use of sorghum as a human
food in this area. For the poorer agriculturalists. sorghum may be the staple

grain used for up to seven months of the year and may provide up to 2000 kcal/
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day of energy, even though this level of consumption has not been recognized
by planning agenéigs within the country. In addition, sorghum is considered
an appropriate food for children in the form of tortil]as and atole, in the
same way that maize is. Sorghum is certainly an acceptable food although
not preferred, and some informants report that sorghum tortillas are less
satisfying than maize tortillas.

Much of the sorghum consumed by poorer members of the community is
purchased. We have assumed that those with more land produce sufficient
maize for home consumption and sell the less preferred sorghum to their poorer
neighbors as well as on the national market. |

Serious questions remain as fo the ﬁutritional impact of increasing
replacement of maize with sorghum due to sorghum's poorer nutritional quality.
Resolution of this question must awajt more extensive studies of the effect
of alkali treatment on the availability of nutrients, however.

More importantly our research reaffirms the conclusion that the
Southern Honduran diet is relatively complex including a wide number of food
stuffs, of which sorghum is only one.

From a dietary point of view, it is impossible to consider the nutritional
impact of a single food without considering the rest of the nutritional system,
For example, one question which has already arisen in the context of INTSORMIL
Is, what would the value of a high lysine sorghum be for Southern Honduras?
Apart from its poor digestibility, sorghum protein, like the protein of other
grains, is deficlent in lysine (an essential amino acid). One response has
been to say, in essence, ''let them eat beans,' that is, why not direct our
attentions to the development of a beans/sorghum Intercropping system rather
than develop high lysine sorghum? We have certainly suggested this, but such
a suggestion is difficult to incorporate into the context of a single commodity

project. Our continulng analysis Q[Il focus on the contribution of other
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food stuffs to the diet of the people of Southern Honduras to better assess
the impact of what will most probably be an increasing use of sorghum into the

diet of Southern Hondurans.



TABLE .1

oy

FOODS USED LISTED BY SOURCE

FOODS GROWN IN GARDENS OR THE MILPA:

Maize

Sorghum

Squash (ayote, petaste)
Manioc (yucca)
Cucumbers (pepinos)
Frijol Verde

Hot Peppers

Sweet Peppers

Camote

POULTRY AND DAIRY PRODUCTS:

Chicken
Milk

Cheese

Watermelon (Sandia)
Banana (Guineo, Minimo)
Guava

Acerola (Nances)

Anonas

Coconut

Lemons

Avocado

Achiote

Eggs

Cuajada

OTHER FRUITS AVAILABLE (not available during invierno):

Mango
Papaya
Ciruelas

Plantains

Cashew
Pineapple

Jocote



FREQUENTLY- USED PURCHASED FOODS:

Maize Avocados

Sorghum Cabbage

Beans Onions

Rice Potatoes

Tomatoes

Coffee Vegetable 011 (Aciete)
Sugar Vegetable Shortening (Manteca)
Salt Rolls (Panes)

Lime . Rosquillas

Milk Spices

Cheese Uiy Suor Mix

Cuajada ‘ Noodles

Mantequilla Eggy:

SOURCES OF PURCHASE: 1local pulperias, Pespire,

Choluteca, Tegﬁcigalpa
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1{1. LESS FREQUENTLY USED PURCHASED FOODS:

Beef Pork

Chicken Game

Fish Canned Sardines
Canned Tomato Paste Canned Fruit Juices
Instant Oatmeal Garlic

Flour ' Sodas

Sweets Minimo

Prepared Baby Formula

IV. FOODS AVAILABLE FROM COHAT:

Maij ze Beans
Rice Sardines
0il

V. FOODS GATHERED:

Fruits: Nances Fish: Fresh water shell fish
e Anonas (Cha;a]ines, Camarones)
Lemons Sardines
Robales

Game: Garobo Pescado Blanco

Rabbit (Conejo) Miracielo
Armadillo (Cuzuco) Mojaras
Iguana Liegua

Venison

Palomas



TABLE 2 NUMBER OF MOUSEHOLDS USING SORGIUM AND MAIZE

USED MAIZE

USED SORGHUM

(either alone
or mixed with
maize)

CHILDREN £ 4:
ATE MAIZE TORTILLAS
ATE SORGHUM TORTILLAS

(includes sorghum and
mixed)

LANDOWNERS : 25

RENTERS: 27

UNMATCMLED 1OUSEHOLDS 2

16

17 ©8.0%

8 32.0Z

12

15

44 .6%

4

12

25.0%

75.0%

99



TABLE 3 AVERAGE NUMSER OF MOWTHS IN WHICH GRAINS ARE USED

Owners Renters Others
Maize 9'.1 6.9 6.8
Sorghun 3.3 4.8 6.8
Mixed | 1.8 2.2 3.6
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TABLE 4 SOURCES OF MAIZE AND SORGHUM FOR

LANDOWNERS AND RENTERS

Landowners Renters

Number % Number %

MAIZE:
Own production 10 50 5 31
Purchased 7 35 b 25
COHAT 315 7 4y
TOTAL ;; T;
SORGHUM:
Own production 5 63 6 Lo
Purchased 3 37 9 60
TOTAL g T;
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5 ENERGY AVALLABLE FRO

TABLE
LANDOWNERS :
gm/person/day
Maize 320.2
sorghum 306.9
Mixed:
Malze 384 .4
Sorghum ' 213.6
JERS—
TOTAL MIXED: 526.0
RENTERS:
Maize 4h1.2
sorghum 473.6
Mixed:
Maize 440.5
Sorghum 352.0
——
_TOTAL MIXED: 792.5
SINGLE FEMALE HOUSEHOLD HEADS :
Malize 915.2
Sorghum 286.0
Mixed:
Malze 85.5
sorghum 85.5
/
171.0

TOTAL MIXED

M CORN AND.SORGHUM

PER PERSON PER DAY

kca\/person/day
1152.7
1043.5

1254.2
726.2

emmmm—

1980.4

1588.14

1950.2

1585.8
1196.8

mma——

2782.6

3294.7
1029.6

308.8

291.7
600.5
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