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devoted to agriculture, with 95% of its exports based on agricultural prod-
ucts and with 30% of the Gross National Product (GNP) originated by agri-
culture, this arca is particularly dependent of this activity for its devel-
cment (SIECA-GAFICA, 1975).

The population of the region numbering 8 million inhabitants in 1§50.
recached 17 million in 1975 and 36 million inhabitants are projected'by year
2,0C0. The rural proportion of the population i; projected to decline slow-
ly by year 2,000, from 73 to 65%, however in absolute terms the rural popu-
lation will grow from 11.6 (1970) to 23.2 (2,000) millions (IDB, BIRF, AID,
1978) .

A large proportion of food crops and animal products are produced by
small and medium size holdings (0.5 to 35.0 Ha), while large farms are da-
votzd to export products (cotton, sugar cane, bananas, beef, etc.). Produc-
vion and productivity rates have decreased in the last dzcade, increasing
tiie gar between growing population needs and agriculture 6utputs.

The Tropical Agricultural Research and Training Center (CATIE) is G2-
wotel o the improvement of living s:tandards of rural population in Central
Imerica, tnrough cooperative actions with national reszarch institutions,

- szvzloping rezearch methodologies and technologies suitcd to the socio-
czoaemic anu environmental realities of the swmall farmer of the arca. The
rescarch atrategy inwvolves the syscem approach, with an interdisciplirary
coqam working in ciose contact with tlie cmall farmor. Curreat rescarch cov-
crs croppiing systems, animal p}oduction systems mixed animal-crepns systens,

nd anro-forestry systems,
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The present report covers activitics related to currcent research on

swine production systems in the Central American region.

CATIE'S SYSTEM RESEAPCH METHODOLOGY

CATIE, and the national research institutions of Central America have
been working in recent years towards thé development of a whole farm™ or
systems research methodology whose results are capable of increasing total
farm outputs, small farmer net income and living conditions.

Improved small farms systems are target area specific and promote ef-
ficient use of local resources and by products, with techanological levels
adapted to the ecological and socio-economic limitatioas. Irproved systems,
(1) will have different alternatives in crop and animal management, to fa-
cilitate the Jdecision making process for the farmer, (2) will promdte the
conservation and rational use of natural resources and (3) will increase
significatively production, productivity and net farm income (CATIE, 1977).

The main stages included in the research methodolcgy are:

1. Selectio; of térget research areas

2. EBase line study
3. PDesion of fi;st approximation model
4. Components research
5. Dcsiqgn of second approximation model
6. On thc farm system validation
7. Technical and econcmic adjustment of alternatives in the system

8. Transfer to small farmers
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1. Sclection of taract rescarch arca

Since neither CATIE, nor national rescarch institutions can operate on
natiowide’research program, resources4are concentrated in one or two select-~
ed zones. The target research areas are selected using as criteria the na-
tional priorities for the.region, concentration of small farmers, homogenity
of production systems, local institutional resources, roads, marketé, repre-
sentativity of ecological areas of the country and potential for productive
and socio-economic improvement.

For the present project two areasiof each Cengral Arerican countries

have been selected as target research areas.

2. Base line study

The main'objectives of the base line study are: a) to obtain an accu-
rate description of small farm systems characteristics and socio-economic
conditions, b) to identify limiting £factors for production an productivity,
c) to identify marketing.channels, d) record the main envircnmental variables
influencing the systems and e) define the geographical boundaries of the area
or specific area of applicability for the inproved farming systems.

Base line studies are carricd ir “hree stzaqas: a) preliminary study of
ceasus data and other secondary information; b) single static zroiect survey

and c) dvnamic or follow up continuous surveys.

3. Dx3iem of first aphroximation model

Baced on system description and main limiting factors identified by the

bane line ctudy, a firct appcorimation gquilitative model i duoianed.



-5-

The medel will describe the possible options in management, resource
allocation or system modifications required to overcome the major constraints
and will "estimate or guess" the improvement levcl of the new system,

The model is used to identify the critical arecas were reseafch, kasic or
applied, is neéded and will determine the rescarch requirements of each target

area. .

4. Compcnents research .

Experiments are designed and carried out in those areas in which there is
inadequate or inéomplete technical iﬁformation. Results will provide inforﬁg-
tion on nutritional, animal health, and management alternatives required to in-
crease the quantitative knowledge of the first approximation model. Research
.is cagriéd out on small farms, and farmer management is considered as an addi-
tional factor in the evaluation. Also, a data bank will be compiled with ex-

p2rimental results from other sources that provide technical answers to problems

in the system.

5. Dosicn of second approximation model

Based on componant research, a second approximation model is designed and
will include guantitative and qualitatisve dascription of the interrclation of

its comgponents. At this stage a hetter estimate of the improvement leveli will

bo obtained.

6. On the farm system validation

In a seclected number of farms and with the farmers coopcration, improved

prodaction cystemn are cransferred and cvaluated.  Comparisons are made with
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tiic prevailing systems and farmers receptivity and attitude toward the impawy-

cé sytems are evaluated.

7. Technical and eocncmical adjustment of alternatives in the svstem

Based on the validation, final adjustment are made in the technical and

economical components of the improved systems.

8. Transfer to srmall farmers

Improved systems are prepared as outreach documents and transferred to
extension, outreach or technology transfer institutions for widespread use

on the target area.

'3

inzl considerations

Based oﬁ the area description, small farmers needs and the efficiency of
resource utilizations, decisions are made as to whether an improved technology
should be applied to {1) improve management of existing production systems,

(2) substitution of crop$ and animal species within existing patterns or (3)
the creation of a ccmplete new cropping, cropping-animal, and animzl produc-
tion system. Concerning the latter possibility, cecmplet:ly ncw system testing
will seldom be done until a rather gcod understanding of 1--.:l ZIactors and in-
c2ractions, farmer attitudes and a satisfactory design supakility has been de=-
velop2d., Carcful ccnsideration must be given to assure that tie prcgos=2d teche
noloyy can bc made compatible with farmers objectives and cawpavilitics within

the limits of available resources.

Centra luteramericans de Becomentacién

¢ Informaciéa Agvicela
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SWINE PRODUCTION SYSTEMS

Gz=neral characteristics

Swine populations and total pork production of Central American coun-
‘tries are presented on Table 1. In general, all countries show low total
pork production with regard to its swine populations. Light carcasé weight
and limited numbers of animals slaughtered are common characteristics in
these countries. ’

'In this geogra;hic area, 97 to 99% of the swine population are raised
in family units, while commercial intensive units comprise 1 to 3% (Table 2).
There are significant differences- among these two systems with regard to sbme
product@pn characteristics. Intensive swine farms represent 17% of total pozk
production wi£h only 2% of the populatioh (Table 3). Productive traits showa

on Table 4 indicate very low production standards for family units or tradi-

tional systems, while intensive farms have acceptable production parameters.

Comm2rcial swine oroduction

Several factors are influencing-the distribution of the swine population.
Co.mercial units have a limited rate of expansion in established and new furms.

Li~mited supply of rfeedstuffs, competition with humans and pouitrv for cercais,

~Ltazte controled pprk prices, low Leef prices, incfficient or non eviztant ca-cass
guality ccntrols and sanitary regulatioms, etc., are ameng the maia fectors that
cause cyclic constraints and limit their growth.-

Feeding costs are high, and so is the price of pork urban markets, limiting
censumption ‘to higher income grouns that pay for quality products, but with a

restricted consumption volume.



TASLE 1. SWINE POPULATION AND PRODUCTION IN CENTRAL AMCRICA
Carcass Total Pork
.Country Heads, Thousands £ 3 Weight  Production
.Population Slaughtered Kg .000 ™
Costa Rica 224 108 48 42 4.8
El Salvador 421 207 49 32 6.8
Guatemala 886 454 = 51 29 13.2
Honduras 710 355 50 35 12.4
Nicaragqua 615 286 46 31 8.2
Panama 195 81 42 35 2.8
Source: SIECA~GAFICA 1974

Censo Agropecuario Panama 1971

TABLE 2. SWINE PRODUCTICN SYSTE!S IN CENTRAL AMERICA
Production Sistem
Country Traditional imtonsive
Costa Rica 99 * 1
El Salvador 98 2
Guatemala 97 3
Honduras 99 1
MNicaragqua 98 2
Panama 98 2
source: SLLECA=-GAFICA 1974

Consto Agropucuario Panama 1971



TABLL 3. FRODUCTIVITY COF SWINC SYSTUMS IN CONTRAL AMERICA

Production Svstem

Traditional Intensive
Extraction Rate 47 170
Carcass Weight 30 70
Pork Production _ ' 83 17
Regional Prevalence (%) 98 2

TABLE 4. SOME PRODUCTIVE TRAITS OF SWINE PRODUCTION
SYSTEMS IN CENTRAL AMERICA

Production System

Productive Traits Traditicnal Intensive
Number Born 6 10
Mortality to Weaning (%) 40 20
Litter Size at Weaning 2.5 ) 8
Wearing Weight (Kg) 5 15
Age at Slaughter (Months) 18 5
Live Weignt at Slaughter (Kg) 60 20
Carcass Yield (%) 65 77
Feed Conversion 15 4.
Number of Litters/Year 1 2
Mortality Rate (%) . 10 3
Litter Size at Slaughter o 2.2 7.7
Source: Mndified from "Sistemas de Produccion.dn Porcinos

cn America Latina" CIAT. 1972
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Commercial intensive swine farms make use of modern tcchnology, improved
breeds, crossbreeding programs, balanced fecding, appropiate sanitary programs
and acceptable designed buildings are not uncommon.

Feed supply will place a constant restriction cn intensive pork produc-

tion growth, and a very limited expansion is expected for the next decade.

Traditional or small farmer swine production

.

Swine production is a permanent and prevalent activity among small and
subsistance farmers. Low production and productivity (Tables 3 and 4) are
consistent characteristics of these éystems. Economic studies in the Ceatral
and South American Tropics have characterized this activity as wastefﬁl and
unprofitgble (CIAT, 1971; CIAT, 1973; SIECA-GAFICA, 1974; Juarez, 1979), due
to poor feed conversion, high mortalities, low reéroductive rates and poor
quality final products.

In spite of these shortcomings, small farmers raise pigs constantly and
are aprarently satisfied with the results. Pigs are raised as cash crops and,
any time there are cash sh&rtages or unexpected needs in the family, pigs are
sold. When conditions are normal, pigs are bought to be kegt on these small
farws.

Under tnis situation it is a fact that the pig plays.an_important socio-
economic role on small farms and the apparcnt contrcdiction betiween pcor cco-

nomic performance and cwine prevalence on small farms must be revised.

Charactaorization of small farm <win2 nroduction systems

curveys conducted by CATIE to charactorize beef-imilk and cropping systems,

indicated the prevalence of pigs among danall farms (CATTE, 1978; Navarro, 1478).
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TABLE 5. TARGET RESEARCH AREA LOCATION BY COUNTRY
AND ECOLCGICAL REGION
Country Areas
Costa Rica Guapiles-Cariari Monte Verde-Tilaran
1ht - mdt
El Salvador Tejutla San Miguel
mdt mdt
Guatemala Nueva Concepcion . Tactic
1dt mht
Honduras Comayagua _ La Ceiba
mdt 1ht
Nicaragua San Antonio
mdt rndt
Panama Chiriqui Herrera-Los Santos
14t ldc
lht: 1low humid tropics mdt: mocuntainous dry tropics

1dt: 1low dry tropics mht: mountainous hiurid trozics
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TABLE 6. PRODUCTIVE CHARACTERISTICS OF SWINE PRODUCTION SYSTEM
Traits System
Breeder Grower-Fattener

Population: (No.)

Boar 1-2 ) -

Sows 2-5 -

Feeder pigs 8-16 4-6
Breeds: (%)

Criollo 77 86

Crosses 20 12

Pure-breeds 3 2
Feeding: (%)

Produced on the farm 98 100

Purchased 2 -
Production

No farrowing/year (No.) 1 -

Pigs born alive (No.) 4-6 -

Mortality to weaning (%) 20-40 -

Mortality to final weight 10-20 10-29

~£4& to final weight (months) 16-24 16-24

¥inal waicht (Kg) 60 GO

tce to first mating (months) 16-20 -
Marxeting: (%)

Live sale 77 77

On farm ¢laughtered 33 33
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5~ part of CATIE's Small Farm Systems Rescarch Project, a Swine System Re-
scarch Program was iniciated to develop production technologies suitable
for a very large part of the swine population of Central America.

Twelve rescarch areas (two for each country) were selectéd according
to CATIE's system research methodology. Areas were representative of the
main ecological regions of Central America. Area location and ecologiéal
characteristics are presented on Table 5.

For each area a visual appraisal followed b§ a survey was conducted in
characterize prevalent small farm producticn systems. Data collected showed
no significant differences in swine production structure, management, sani-
tary or breeding practices amcng areas. Differenées were found in feeding
subsystems, that were associated with ecological regions. 1In tne low humid
trcpics, bananas . and cassava were the main feed sources. In low and moun-
tainous dry tropical. areas, ccrn and sorghum were used, whereas in mountain-
ous Ary and humid tropics whey was used as main feeding source. In the later
region a dairy, cheese manufacturing system was associated with swine systems.
In all of the areas a cropping system was associated with s?ine feeding, using
cxcps or crops residuez as swine feeds.

Two systems were identified in all axreas: the breeder and the grower-fat-
tenez. Breedars accounted for 45% of swine systems and 63% wers grower-fattener.
vstens. Productive characteristics of each systen, cxprcsécd as ranges, are
prezsented on Table 6. Figure 1 represents the dynanics of the swine systems with
rrevalence of management, fccding and marksting practices cxpresesced as perceent of

occcurrcncce.

Part of the survey, cvaluated farmor's attitudes toward swine production.
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TABLE 7. SMALL FARMER ATTITUDES TOWARD SWINE PRODUCTION

% of afirmative answers

éatisfied with swine production

will expand |

Profitable

®will imporve breed

%Will. izprove sanitation

Will imprbve housing

will purchase food-supplements

rair sale price

%Will use credit

Will grow crops-pastures for feceding

will use technical assistance

87
15
80
25
45
25

50
13
35
35
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A sot of questions werc asked and percent of affirmative answers arc prescnt-
cd on Table. 7.

Swine production systems characterized Ly the survey showed low produc-

tive standards, however *hese standards were closgly related to available re-
sources. Farm size is closely related to food production or availab}lity.
Small farmers do not put cash values for crops or crops residues used in swine
feeding. A large proportion of crops, unsuitable for marketing or family use,.
are considg?eq swine feeds with‘nq direct economic value, and pigs ares used to
revaluate these useless products.

Farmers attitudes explain in éart the contradiction between econcmic studies
and farmers concept of profitabiiity of their swine operation. At th2 same time
results of Table 7 give clues as the type of technology that couvld be readily ac-
cepted by small farmers.

Under small farm conditions it will be difficult to use balanced diets;but

an improvement could be achieved by the rational use of farm resources.

PROSPECTS AND FRESCARCH REQUIPEMEINTS

Small farm swine production systems comprise 98% of the swine population of
Zuntral America. Charact2rization of swine systems indicates tie nossibility of
irereasing production end productivity through technologfqal imorovenents that
marce efficicnt uce of farm resources and sct productive goals accnrdinqgly with
varources used.

Rescarch on swine fccdinq.with tropical products have coverced a wide range

of crops, crop residues and by=products.  Rescarch in:thodolesjies Lawve tricd  to

incorporate new tropical feedstuffs as part of balanced ratior:,  Controls uted
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have becn in most cases corﬁ-soybcan mcal diets. Protcin quality has been
improved through use of amino acids supplements. Nutritional standards
usced were based on intesive swine production requircments from the develop-
‘ed countries with temperate climates.

Several authors (Babatunde, Fetuga and Ovemuga, 1976; Deveﬁdra{ 1976:
Eusebio, Rabino and Eusebio, 1977) have dealt with the specific problems of
balancing swine_rations under tropical conditions. In addition it is ap- l
parent that native or criollo pigs have lower prctein requirements than in-
proved breeds (Gomez-Brenes et al. 1974, Gémez-Erenes et al 1975).

Results from research on cascava roots (CIAT, 1971 to 1975; GOmez, 1977
a; Goémez, 1977 b), sweet potatoes (Zarate, 1956), bananas {Calles 35_35;1970;
CIAT, 1972; CIAT, 1974), coffee pulp (Braham and Bressani, 1977), sugar {(}on=-
cada, Obando and Gallo, 1974), molasses (Quijandrfa and Blengeri, 1974), rice
colishings (Martinez and Bravo, 1971) corn cobs (Villanueva, Montalvin and
guijandria, 1974; Fetuga, Babatunde and Oyenuga, 1975) discarted cccoa beans
?039;?_?Q§_A499P91§! 1975{ as energy sources and roasted soyheans (Acda, Al-~
cantara and Arganosa, 1975); cassava leaves (KXork,Chco and Hutagalung, 1972),
train legumes (Maner, 1973), cotton seed mcal (Cbando et al, 1975), forxage
legumes (CIAT, 1974) etc., as protein sources provicde irformation reguired
for an initial design of swine fceding subsystems. |

Reseacsch work on the performance of native or criollo breeds, under dif-
ferent nutritional and management conditions provida information on expected
productivity in the tropics (GSmez-Brenes et al, 1974, G3mez Brenes ot al
1275; CIAT, 1975; Fectuga, Babatunde and Oycnuqga, 1976, Cabeza, Cuitrago and

tacn, 1976).
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The most critical arca is supply of "appropiate" protein level in diets.
Forage legqumes (3dolicos, kudzu, siratro, stilosantes, etc.) can provide 12 to
163 protein on dry basis (McDowell et al; 1974). Cassava leaves also have a
protein content; hcwever more extensive rescarch is needed.

Based on the understanding of small farm production swine systgms, fe-
search results on feedihg with tropical products and performance of native
breeds a first approximation model was designed and is presented on figure 3.

.;p.this model the critical areas for research are:

a) Use of prdtein from foragg legumes

b) Use of protein from cassava leaves

c) lComparative perforrance of cricllo and criollo-improved breed crosses

d)'“Effect of managements practices (teceth clipping, desinfection of un-

bilical cozx3, q;stration etc.) cn production

e) Total versus partial confinement

f) Low cost housing designs
g) Farm produced diets for piglets

h) Determination of nutritional reguircments of native pigs uader small

farm swinc rsdiction systems

i} Economic appriicsal of swine produciicn systoms toiv owall farmers

CATIE and national research institutions have dcsiq&ﬁd znd are in the
process of sctting up cxperiments taht could hel» undoerstand vowm: of the crit-
ical areas in swine production system.

A follow up survey will collect economic information that will be use to

determine cconomic interrclation of the swine cyntenm and the farmnm system.
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CONCLUSICNS

Small farm swine production is a permanent and precvalent activity
among small farmers of Central America. Low production and productivity
are directly related to resources available on the farm. The understand-
ing of farmers attitudes toward swine could give clues for a succsesful
extension and research program with productive goals in accordance with

resources available on the farm. ‘ 4
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