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ABSTRACT
MASTERS THESIB

A STRATEGY FOR THE IMPROVEMENT OF EXISTING SMALL RUMINANT
PRODUCTION SYSTEMS AMONG SMALL-SCALE FARMEFRS IN THE
COMMONWEALTH OF DOMINICA

€. KENNETH JENNER CARLYLE ARMOUR
APRIL, 1992

During colontal rule the Caribbean inland's were
incorporated into the colonial syslem as primary producers,
Ag a result of this lncorporation Caribbean erunomies vwerce
outwardly geared to satisfy the needs of the metropolis
rather thsan inwardly to satisfy lJocal needs. Caribbean
countries still live with this legacy. They export suqgar,
cocoa, bananas and other cash crope or minerals, and imspurt
finished goeds and tood,

Dominica in a4 classic example of thiuv colontal model,
In 1986 bananas provided 64% of the islands export earningns.
Most of the arable land is devoted to the growing vt bananan
while at the same time food imports totalled US% K,964,000
in 1986.

The Dominican eccnomy is5 alsoe plagued by high
unemploynent., In 1986, 338 of the economically actiwve
population vere unemployed. There (s therefore an uryent
need for diversification of the econuvmy.

The need for eronomic diversification takens oh even
greater urgency with the conclusion of an integrat+d market
in the EEC in 19982, and the eventual removal of the
preferential access and pricing system for Dominican bananau
in the traditional United KXingdom market.

Given the desperate need for economic diversification
in the Dominican economy this thesis will argue that small
ruminant production systems are very well suited to limited
respurce groups and improvement can be asccomplished through
the use of practical and affordable technologles/methods.
Through the utilization of a systems apprnach framework it
will be shown that smnall ruminant production systems can be
significantly improved among small-scale farmers in
Dominica, thereby, increasing their incomes and in so doing
improve the economic position of the rural economy, reduce
the islands' dependence on fond/meat imports and contribute
tovards the agricultural and economic diversification of the
economy.
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CHAPTER ONE

INTRODUCTION

The Caribbean reqgion pongenses a $avorable
agricultural c¢limate and ample arabdle land however, the
inlands are unable to tevd themuelves, The ntroduction
and establishment of the plantation cconomy model in the
reglon during the pericod of volonial rule explaing thin
contradiction., Ensentially the establishment ot the
plantation cconumy resulted in the inland;.  been
incorporated into the calontal GyLlem 45 primary
producers, reflecting the Merocantilist system of economic
poelicy which was becoaming the douminant view in Europe,
According 1o Mercantilist theory, 4 nation toyld
accumulate wealth by controlling colonien whith would
supply rav materials for industry, and alsae pravide a
captive market for the gooda produced, Due tov this torm of
incorporation, the economies ot the islands vere outwardly
geared to satisfy the needs of the metropoelis rather than
invardly to satlisfy local needs (Sunshine, 19B8; Mandle,

1989).

In ® collection of essays on the Caribbean tLitlad
"Rethinking Caribbean Development® Ceorge Schuyler, one of
the editors, explains this outward orientation of

caribbean economies. "A colonial engine drives the
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economies of Caribbean countries - Lthey export sugar,
corea, bananas and other canh ¢crops or wmineralin, and
fmport tinished qoods and food. They produce relatively
iittle of what their people need but A great deal)l of what
Europeans and Rorth Americans want™ {Schuyler and

Veltmeyer, edn. 196881},

Dominiva is a textbook coxample of this celonial
model, The island attained formal independence from Oreat
Britain in 1978, However, a brief loock at the economy will
deponstrate that formal independence did not equate with

sconomic independence.

Like most former cvolonies Dominica remains
underdeve loped and dependent on a fev traditional export
crops and markets, The economy revolves around the
production and export of bananas, In 1986 bananas provided
648 of the inland's export earnings vith half the
population of 80,000 (mid 1987) dependent on income from

bananans {(Charles, 1987; World Bank Countzry Study, 1988},

The majority of bananas are grown on family plots of
! to 5 acres, A reflection of the unbalanced distribution
of land, as a high proportion of small farmers account for

a lov share in land ovnership (Table 1 overleaf).
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Table 1: Land Distxibutjon in Dominica (1982)

Acres uof bananas t 13,000
Number of growernm T 5,095

% under 1 acee 1 10
$1 - 5 acres : 2%
% over 5 acras : 5

Source: Food and Agriculture Organization, The ¥oxld
Banana Econopy 1970-1984. FAO Economic and Social
Development Paper 57, Rome, 1986,

Because banana production {5 osuch a wvital cash
earner, other forms of agriculture are accoerded lusy
priority. There i3 conseguently a shortage of basic
foodstufis and signiticant dependence upon food impurts.
In 1986, food imports totalled US3 8,964,000, with
meat/chicken/tish imports wvalued at US$ 1,920,000 (FAU
trads ysarbook, vol. 40, 198%; FAD yearbook, Flaohery

ptatistics, vol., 67, 1988,

The need £for diversiticatlien i beyond question,
Aside from the extrenme economic vulnerability of
dependence on one export crop for the majority of export
earnings, the Dominican escofiomy 1is alsg plagued by high
unsmployment. In 1986, among an coconomically active
population of approximately 25,000, 33% wvere unemployed
{World Bank <Country Study, 1985; Sunshine, 1988). The
situation is even more severe among Yyouths (Table 2

overlesaf).
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Table 2: Domipica Youth Unemploysent Rotep 1980-82
{by aye group)

Country Ugemplovaent zste &
15-19 yrs 20-24 yrIs
Dominica £5.7 23.8

Source: Central Statistical Office, Vital Statistics
Bulletin. Vel 1, no 1, Fort of Spain, Trinldad and Tocbago,
1986.
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The present Dominican government is fully awvare of
the need to diversify the lslands economy. According to

the World Bank the government's lnvestment prioritles are:

{i) rxecution of agricultural sector projects aimed
at agricultural diversification;

{ii) expansion of its hydroelectric facilities; and,

{iil) development of supporting infrastructure ¢to

expand agriculture, manufacturing and tourism
{World Bank Country Study, 1988).

The need for economic diversification takes on evan
more urgency with the conclusion of an integrated market
in the EEC 1in 1892, and the eventual remcval of the
preferential access and pricing system for Windward Islard
bananas in the traditlional United Kingdom market (FAO

Agriculture Serles, No. 23, 1%90),.

The recently-signed (December 1583) Lome Convention

{(Lome 1V} which will have a life of ten years has howvever
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given Caribbesn governments some breathing space, For
bananas, the protocol resumed the provisions benefiting
traditional suppliers, In particular, the Windward
Islands*, Jamaica, Belize and Suriname will continue thetr
sxports to the United Kingdom at unit prices significantly
in excess of the world market level (FAO Agriculture

Series, No. 23, 19%0}.

This thesls vill argque that through a systems
approach framework the technology and methods of (a)
integrated £arming concepts (b) the urea-molasses block
lick {(UMBL) (c) silage making, {d) crop residue
utilization, and (e) processing of animal by-products can
greatly ioprove small ruminant production systems among
small-scale farmers ip Dominica, thereby, increasing their
incomes and in so doing improve the etonomic position of
the rural economy, reduce the islands despendence on meat
imports and contribute tovards agricultural and economic

diversification.

* Dominica, 8t. Vincent, St. Lucia, and Grenada.
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in chapter two the rationale for improving small
ruminant production systems among spall-farmers in

Dominica will be ocutlinad,

In chapter three the advantages and disadvantages of
small ruminant production systems in developing countries

#will be explorsd.

In chapter four the case for improving small ruminant
production systems in developing countries will be

discussed.

In chapter {five the Iinstitutiopal, cultural, social
and religious constraints regarding development and
improvenrent of small ruminant production systems §n

Dominica will be addrasseq.

In chapter six the present status of small ruminant

production systems in Dominica will be examined,.

In c¢hapter seven a systems approach to improving
small rusinant production systems in Dominica wlll be

cutlined.

Finally, in chapter elght conclusions ragarding the

material presented in this thesis will be advanced,
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CHAPTER TWO

SYSTEMS N =

In the aftermath of the Second World War the
Caribbean economy faced a decisive turning point., The
population and labour force wvere growing, but the
plantation economny system with its lnequitable land
distributicn and zrellance on export oriented agriculture
could do 1little in the wvway of absorbing the regions

expanding labour force,

Rather than embark upon a fundamental agrarian reform
vhich would of created epployment, economic development
and altered the existing status guo, the policy makers of
the day opted for the “Industrialization by Invitation®
development wmodel which essentially left all of the

existing institutional structures intact {Mandle, 1982).

The concept of the "lIndustrialization by Invitation®™
development model wvas for U,.8. corporate investment to
create nevw industries in the region to replace the
decavying plantation system. Led by investments in
ainerals, manufacturing and tourism, whole nev sectors

appeared in Caribbean economies {(Sunshine, 1988),



The proponents of the *"Industrialization by
Invitation™ model arqued that the corporate firms' profits
would be reinvested locally and industrial skills and
technology transferxred to the region. The reality of the
situation was howaver guite different. The multinationals
repatriated thelr profits and invested hardly anything
back into the local economiea, The firms brought in North
Americans to £111 moast technically skilled 3Jjobs, while
West Indian vorkers recajved low wvages for routine

assembly-type vork (Bunshine, 1588),

Industrialization vent farthest and fastest in Puerto
Rice, Trinidad and Japaica. This was duese to their
relatively large domestic markets in which some of the
goods produced could be 30l1d locally. The smaller islands
such as Grenada, B8t. Vincent and Dominica however, had
little infrastructure and wers therefore ill positioned to
attract foreign investment. To ¢this day they rempain
heavily dependent on agricultural exports, espacially

bananas {Sunshine, 1988).

Furthermore, the nev industries wvere integrated not
vith the economies of Caribbean host countries, but vith
the economies of their home countries vhere thezxe
headquarters vere bassed (James, 1963). They depanded on

duty-free impoxts of machinery and parts £rom abzoad.

YT REPETY R
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Dacisions were made in foreign corporate boardrooms vith
concern for profits, not for the development needs of the
Caribbean. Caribbean governments vho were the "beggars"®
couid exert littie influsnce over the declsions of thelr

powerful guest (Sunshine, 1988},

The other side of this process wvas a groving
Caribbean dependence on imported food and consumer goods,
Prime agricultural lands vere turned over to the
multinationals for manufacturing, mining and tourism. At
the sape time, advertising by foreign firms helped shift
people’s taste awvay from local foods and towvards imports.
The result wvas a steadlly clismbing food Iimport bill
{Sunshine, 198B8). By 1974 the Commonwealth Caribbean food
deficlt reached crisis proportions, with an annual food
import bill for the year of US§ 500 million (Axline,

1984).

Overall, despite the introduction of new industries,
the "Industrialization by Invitation® development model
did 1little to alter the davelopment pattern inherited
during colonialiss. The Caribbean economies are still
gearing their production to the needs of the developed
countries. As on the olad sugar plantations, ¢the
management, capital and technology for preduction are

still imported from the industrialized countries, and all
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the products and profits return there,

We can argue that, givaen the reqions depandence on
food imports and subseguent drain on forelgn currency
resayvar, the improvessnt of small ruminant production
systems at the small-farmer level should benefit the

Dominican economy in the folloving vays.

1 It should help alleviate dependence on meat imports,

and in so doing save scaxce foreign exchange.

2) It will alter demand and supply factors: goat meat
and mutton are expansive raslative tco other acats
such as beef and poultry. This reflects inadeguate
supply factors which improved production systems will

rectify.

3) It ¥111 be a socurce of incoms gensration among small-~

farmers.

4} The establishment of village lsvel cottage industries
utilizing goat and asheep by-products will generate

employment among young women.

5) Through multiplier effects it will have & positive

impact on the Dominican aconomy at both the micro and
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sacrzo level.

6) Through the utilization of cxop residues by ensiling
methods, and introduction of the urea-polasses block
1ick (UMBL) technology the need for imported
concentrate feeds will be diminished, resulting not
enly in cheaper fased cost at the small-farmer level

but alsoc a saving of foreign exchange.

Aside from the benefits oputlined above, there are
saveral other rfeasons for fomtering soall faroer
development in developing countries (FAD Economic and
Social Devalopment Paper, No. &7, 1990) such as bominica

and the Caribbean as a whole.

1) Small producers are a significant and vital sector in
agriculture. Policles targeting them are 1likely to
have a far-reaching impact on poverty alleviation and

augnentation of food production.

2) Small farmers nuperically constitute a significant
portion of the rural population. Their developnment
aust be an intsgral part of agricultural developaent
strategy in order to promote greatar eguity by
counteracting the tendency to increase farmer income

disparities, owing to inegualities in basic economic,
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social and technological structures, stc.

3) Small farmers with meager land rasources relative to
labour would have to incresse their efficiency to
enable then to increase agricultural output,
employsent and income., Even a saall {ncremental
income has a higher level of marginal utility and is
extremely valuable to them compared (0 the same

sncrement with a largs farmer.

4) Because of the large number of small farmers, they
hold great potential as consumers, and can act as an
engine for growth, 1if this potentiml is adaguately
tapped. Increasing their income will generats desmand
for CONBURer goods, with conseguent multiplier
effects on grovth, and will contribute to self

sustaining development.

S0 far I have shown there are several benefits to be
gained from improving small ruminant production systams in
Dominica. I have also srqued vhy ssall farmer developmant
in developing countries {is a basic prereguisite for
development. The question to bs addressed nov, is how this
small farmer development can bea accomplishad, or in our
case how can small ruminant production systems at the

snall farmer level ba improvad.
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CHAPTER THREE

The advantages of small ruminants among lov income
groups in devaloping countries are numercus. In order teo
document thase advantages two casc studies vill be
exanined in the £irst instance, and then several other

advantages will be listad.

The fizrst case study is from the marginal areas in
semi-arid Queratars Mexico, Focusing on milk production
from ninety Cranadina and French Alpine crossbred goats
the study indicated that these animals produced
significant benefits to nine people., The benefits vere
income, permanent employment, social security, and a
salary level squivalent to that in Mexico City. This was
achieved through the production of tventy five thousand
litres of milk annually, vhich in turn preduced four and a
half tons of excellent quality cheese. It vas suggested
based on the results, that it is feasibls in Mexico city
to develop family farms that can be self-supported through
the production of goat's milk {(Castso, 1987).

The second cass study by Knipscheer ¢t al., (1983)

indicatss that the involvament of rural houssholds in ¥Yest
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Java Indonesia {n raising small ruminants is lazge. One
out of every five farmers kept shsep or goats, and
participation by farmers vas aa high as thirty percent.
The contribution cf goats and shesp to the total farming
incoms is substantial and vas about fourteen, ssvsntesn
and twenty six pexcent for the lowland, upland and rubbser
plantation situations, tespectively. The study also
indicated that the income share of the small rusinant
enterpriss increased as the farmer's resource base,

sspecislly lend, decreased.

The tve case studies have shown that samall ruminants
have the potential not only to act as an income supplemant
among low income groups but can also be used to develop
tanily farms that can be self supported through the
production of goat's ailk. Aside £frxom the Dbenefits
outlined in the case studjes howsvar, there ars alsc
several other advantages to s=mall ruminant production
systems among limited crescurce groups in devealoping

countries. The advantages are as follovs;

a) Sheep and goats are small, ranging in mature veight
fxom 15 to 7% kg. This small sigze is directly
associated vwith important traits such as sarliness of
maturity, quantity of product (meat, milk, skins),

and nutrlent requirements for maintenance (World Bank
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c)

a)
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Technical Paper, 1583}, Perhaps thair qgreatest
advantage crelative to large ruminants s their

sultablility to small holdings (Timon, 1986).

Earlineas of sexual maturity lsads to mhorter
generation intervals, and thus Increasses potentisl
response to selection ovar given time, Sheep and
goats reach market vejight and condition and start
lactating often within thelr blrth ysar (World Bank
Technical Paper, 1983).

Goats hava a higher reproductive rate than cattle or
sheep. Age at first kidding is 13-14 w=months on
experimental stations and 14-18 months under village
conditions (ILCA, 1979). Wilson (1976) obmarved in
the BSudsn that the average age at first kidding wvas

9.7 months.

Shesp can produce a consumsble lamb within seven oz
eight months after conception without it having to pe
fed concentrates. Under some clrcumstances, it is
possible t have three gestations in two years and
multiple bizths aze common 1in some bresds. Litter
sizes of tvo to thzies are not uncommon in the case of

the Barbados Blackbally {(Huss, 1982),
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£)

g)

h}
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Bacause of there small sice, Gokts likeviss shsep ars
eAslly and conveniently slaughtered vhen butchering
facilities are not available and ths family prepares

and consumes its ovn animels (Sonmax, 1573},

¥ithout reirigaration, a family cannot afford to
slaughter a larges Dbeast such as a cov or buffalo,
nor can It sell one that s needsd for draught
purposas; a BSEaller goat or sheep can be slaughtered
or sold more esasily (Turnexr, 1991). Small size is
also associated with small yields of wmilk per
lactating female., Thess small guantities are often
vell suited to the daily needs of subsistencs
tanilies who have limitsd ablility to pressrve surplus

food products (World Bank Technical Paper, 19%83),

Small size generally makas sheep and goats easier to
handle, espsclally by vcmen and childran. Housing and
pens rsquira simpler, less robust construction, wvhile
dipping in barrels rather than vats is possible
{World Bank Technical Papesr, 1983).

Goat, likevise shesp, keeping in small sconomic units
is basically = lov-cost preduction utilisging
production factors with lov or no opportunjty cost

(Peters and Deichert, 1984).
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In addition to their use for sale and home
consunption, shesp and goats have other functlions; in
particulazr thay are a form of inveatment. Btorage of
vealth in *' 2 form of livastock is necessary in
developing countries in vwhich land is cosmunally
owned and vhers there is no other form of investment.
As a source of waalth, sheep or goats are not subject
to the high inflation rates common in developing
countries, and they can increase in number after a
dimaster {such as a drought) much more rapidly than

large zominants {Gatenby, 1986},

The ovnership of dairy goats makes a significant
contribution to the putrition of the zural pooxr. One
litre of goat milk contains about thirty tvo grams of
protein and represents seventy percent of the daily
requizement of a lactating or ptegnant mother. It is
adeguate for a child up to eleven years of age. The
Calcium supply of 1.7 grams per litre is also

adeguate to meet the deily reguirements (Desvend:a,

1979).

Sheep and goats have adaptive capacities to survive
and produce in difficult environmants be they arid,
high altltude or extremely co0ld. Generally small

ruminants are efficient converters of forage feeds
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vwhether they are farmed In temperate, arid or semji-
tropical conditions (Timon, 1986). Small rumipants
produce about twice as mnuch meat per animal unit in

the tropics as cattle (Terrill, 1983).

Small ruminants compste well with other 1livestock in
quality of nmeat produced. Meat from small ruminants
is generally more tender than grass-fed Dbeef because
the animals can be marksted at a much younger age. In
many countries lamb and mutton are preferraed, vhile
sope prefisr goat meat, but almost everyone will eat
sheep and goat meat i{f the price is relatively lov,
Sheep and goats can supply high efficiency and low

cost of productlion (Terrill, 19861},

In terms of efficiency of meat production, this is
approximately the same between species. However, the
indisputable advantage that goats, Jlikevise sheep,
have over cattle iz that cattle cannot exceed an
annual reproductive rate of 1.0 whereas goats and
sheep can easily achieve 1,5. Since reproductive rate
is dominant in meat production, biomass production
from goats and shesp 1is clearly much higher than in

cattle {Devendra, 1987).

Kolff and Wilson (1985), lLiave reported that when
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sheep a#z® ovned by wvomen, they contribute to their
independence and improve their social position, Okali
and Sumbezrg (1985), have also recorded a marked
interaction bstween livestock ownership and household

decision making,

Goat and sheep dung can be used for fuel or
fertilizer (Turner, 1991), Indirectly, the regcycled
excrets can produce methane (for household use} by
anaesrobic digestion and organic fertilizer from the

final effluent (Preston, 1982).

In terms of the disadvantages regarding small

ruminant production systems in developing tountries four

23in ones can be listed;

a)

b}

e}

a4}

Due t0 their ssall size small ruminants are more

susceptible to predators, including theft.

Small per head product yields are a disadvantage

under commercial conditions, especially when labour

cost are relatively high.

Goats and sheep cannot be used for draught power.

Concerns have been raissd about environaental damage
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by small ruminants, especially vhen {farmed under
extensive systems where they are alloved ¢to roam

freely in herds,

Avareness of the environmental concern and the neesd
te implement =anvironmentally sustainable strategies is
reflected in goat production in Fiji. "Since the
uncontroiled multiplication of goats and likewvise sheep
could have a serjous adverse sffect on the environment and
vegetation, Efurther development of the national goat
flocks needs to oe under stratified, semi-intensive and
intensive production systems and this policy is nov been

folloved by the farmers®™ {Hussain st gl.. 1983).

Overall, the evidence suggests that the advantages of
small ruminant production systems in developing countries,
outweigh the diszsadvantages. 0f the disadvantages, the
environmental aspsact can be singled out as one of aajor
concern, howvever, as the Flji example has shovn this need

not bs the case.
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CHAPTER FOUR

The advantages/banefits of small ruminant production
systeas, among low income groups in developing countries
has already besen documented. This positive relationship
batwasn lov Iincome groups and small ruminants is reason
enough to argue that improvement of small ruminant
production systens at the small-farmer lavel is
justifiable and logical, since poverty alleviation is a

basic cornarstone of development.

The guestion therefore, is not whether ¢to improve or
not, but how wmasy 4is it to improve small ruminant

production systems at the small-farmer level?

A reviev of the literature on small-farmer adoption,
modification, or rejection of {mproved technologiles,
reveals a wide array of studies and approaches, ranging
fxrom individual project case histories, to analyses of
large-scale survey data, to models of farmer’'s decision-
making vith «rxespect to specific introduced technologiss.
From this wide array of studies and approaches, thrse
critical lessons on small-farmer adoption of new

technolpgies can be abstracted. The lessons are:
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1) Small-fazm families ars recaptive to changa and
small-farm systems are dynamic. The concept that

"traditional™agriculture is static is misleading.

Ths wvidely held notion that small-farmars are
conservative and resistant to change is, as the literature
shows, highly misleading. There is ample evidance that
small-farm households actively pursus sconomic
opportunities and experiment with new technologiss wvhen
they are compatible with the socio-aconomic organigation,

resource endovaant and goals and needs of the farming

household (Brady, 19%81).

The majority of szall-farmers ars active
experimenters, both with indiganous and introduced
technologies, as has been documented by most investigators
vhe have carried out in-depth analyses of small-farm
systems, Brush {1977} docunents considerable
experimentation with potato varieties among Andean
farmers. Johnsoen (1371, 1980) gives examples of Brazilian
sharecroppers experimenting vith nev crops, nsv varleties,
and nev agricultural techniques. Franzel (1984) reports
that a CIMMYT study in Kenya ¢£found small-farmers to be
active experimenters with maize varieties. In an area of
Mexico sterso-typad by sxtension agents as very
“conservative®™, Dewalt (1975) £found that ninety six
percent of the farmers had experimented vwith chemical

fertilizers in the five ysars since their general
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introduction into the region.

Gexhart {1975) documents ona of the most successful
cases of high yielding wvariety (HYV) adoption by small-
farmers, Within ten years of the first introduction of
hybrid majize, in two out of the three regjons of Western
Kenya included in the survey, the adoption rate among
small-farmars wvas ninety to one hundred percent. Moreover,
the rate of adoption wvas vary rapid. The =mean lag time
beatween farmers hearing of the newv seed and using it vas
only one and a half years, considerably faster than the
five year lag time for American farmers in Iowa in the

1920's and 1930's (Gerhart, 1975}.

Brady (1981) oprovides a sscond exanple of small-
farmer’'s rapid adoption of a new technology appropriate to
their conditions and goals 1in the Ilolle province cf the
Philippines. Here within four years of Iintroduction, a
nev, intensified, multiple cropping system based on an
early maturing rice variety was besn used on over fifty
percent of the cultivated land in the region. This
occurred despite the significant change in technology and

management practicas reguired,
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2) Snall-farm families are selactive and adaptive in

their adoption and use of recommended practices and
technologles.

Seall-farm familiss are, in general, careful
decision-makers wvho test and select carafully among
alternative technologies and production strategies and
then adapt them to their particular farming condlitions and
needs as they &andeavour to adjust ¢to their physical,
social, and sconomic environments (Abalu et al., 1984;
Barlett, 1980; Barlov gt al., 1983; Bysrlee and Collinson,
1380; Franzsl, 1984; OCladwin and Butler, 1984; Horton,
1983, 1984; Murphy 1583; Norman gt al., 1982; Torte,
1984).

The adoption studies shov that complete technological
packages are rarely adopted by small-farmers. Rather,
thelr common conclusion is that farmers select from an
array of introduced techneologies and recommended practices
those that are most appropriate for the specific
environsental and economic conditions in which they are

vorking.

In projact analyses, hovever, adoption is fraguently
defined as the utilization of tha complste package of
recommended practicas. The small-farmer's selective

adoption of components of a technological packaga or their
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modification of crecommendations is thus misconstrued and
they are classified as "non-adopters™ and characterized as

conservativs and resistant to change.

3 No single attltude, trait, factor, or farming
condition explains the patterns of small-farm
adoption of all nev innovations,

Farmers apply different choice and evaluation
criteria to different technologies and the criteria
samploysd vary among farmers depending on thelir househopld's
goals for production and consumption and the resources and

factors of preduction to which they have access,

All of the adoption studies mentioned earlter
demonstrate that wmono-causal models which propose small-
farmer’s "attitudes™ as a general axplanation of {(non)-
adoption behaviour are not supported by the literature
{¥hyte, 13%8l1). What factors could possibly render zmasll-
farmers throughout the world all bearers of such
personality or attitudinal traits as fatalism, resistance
to change, distrust of inter-personal relations, lack of
innovativeness, lack of empathy, or unable to defer
gratification, as propossed by those who espouse this
approach {Dllon, 1979; Poster, 1965; Rogers, 1969)? In the
sultivariable analysis of the large-scales surveys of

adoption patterns carried out by the Iinternational



26
centers, no single farmer trait, such as age or sducation,
emerged as significantly correlated vith adoption vhen in
the presence of other variables (Garhart, 1975; Perrin end
Vinkelmann, 1876). In Berry's (1975) detaliled cass study
of developnent of the cacao industry in Westarn Nigeria
aarly innovators could not be distinguished by psrsonality
trajits, but rather by different access to esconomic

opportunities.

In light of the above evidence wvs can argues that
givan the appropriate environment and opportunity the
small-farmer will adopt nev technologles willingly

provided its economic viability is demonstratad to them,

Looking specifically at the improvement of small
ruminant production systems at the small-farmer level,
Gatenby {(1986) points ocut that small ruminant production
systeas can be improved without radical changes in method.
Economides (1986) also reports that immediate results in
increasing efficlsncy of production can be obtained with
improved nutrition and management practices and disesase
control. Devendra {1986) also reports that the
incorpozration of urea into cereal strawvs to release
ammonia or spraying of ammonia directly into ths cereal
stzavs, and the use of urea-molasses block licks (UMBL)

has had considerable success. These tvo innovations ars
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significant in that thsy repressnt two majipr success
stories in Asia. Finally Leng (1984 & 1987) documents thst
the introduction of urea-molasses block licks (UMBL) to
provide urea and a vide range o©of nutrients to tethazed
runinants fad crop residues, is having a remarkable impact
on ruminant production particularly in India, and its use

is nov besen extended into many countries, particularly in
Africa.

Overall, it can be concluded that the evidence
presented in this chapter has served to dispel the myth
that sasll-farmers are conservative and resistant to
change. The avidence shows that small-farmers will adopt
nev technologles willingly {f thay are compatible with the
socio-economic organization, rescurce endovaent and goals
and needs of the farming household. 8econdly, the evidencs
regarding improvement of small ruminant production systems
at the small-farmer level has showvn that ‘mprovement is
possible without radical changes in methods, and the
improved technology/methods appear to  ba gaining
accsptance by the small-farmer. Taken together these
conclusions support the hypothesis sdvanced at the
baginning of this chapter that improvement of small
zuminant productlon systems at the small-farmer level is
justifiabls and logical once thesa improvements are

compatible with their limitsd resource endowments.
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CHAFPTER FIVE

Institutional: The =main institutional barrier to
improvamant of small ruminant production systesms in
Dominica has bsesn & general lack of priority by the State
regarding the devslopmsnt of small livestock such as goats
and shesp at the smsll-farmer level as an avenus for
increasing domestic meat production and enhancemant of

wvalfars considerations.

This 1lack of priority by the Dominican State
ragarding developmant of small ruminant production systeas
at the small-farmer level, is not localized, rather it is
symptomatic of most developing countries and international
development agencies. "A recurxing thems of the study is
the lack of recognition of the current and potential role
of small ruminants in many developing countriss. This is
manifested not only by a lack of support within developing
countries, but also within international donor and lending
agencies®™ (Worid Bank Technical Paper, 1983), Dsvendra
{1986) alsc supports this visv. "The fact remains,

hovever, that despite the vwide importances and apparent
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advantages, both apeciss have not been accorded adeguate

attention, coapared for exampls to cattlie development”.

Recently howaver, the Dominican State took steps to
rectify this situstion. In 1983 Dominica became a mambst
of ths Inter-American Institute tor cooperation on
Agriculture (1ICA) and the 1ICA office vas openad in the
capital of Rosecau in 1984. An immediate area of priority
identifiad Dy the state was that opof small livestock

developaent {Charles and Borland, 1990},

The argumsnt can therefore be made that given the
Domini~an B3tates recent committment to developament of
ssall livestock the mnajor hurdle confronting the
improvement of small ruminant production systems has been

surmounted.

The other four institutional factors that could
adverssly impact on developmant of small ruminant

production systems are;
{1) mMaxketing channels ({i}l) Credit facllities (343}
Avallabpility of agricultural extension sezvices, and (iv)

access to land.

{1} HMarketing channals: At the present time marketing
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channels for food crops and livestock #rs not well
developed. "NMarketing of the major export cCcrops bananas
and coconuts is vell organized and properly coordinated...
Serious deficiencies prevail in the handling and
distribuetion of other crops and livestock products {World

Bank Country Study, 1585).

In the short to medium term, inadesguate channhels
should not adversely impact on small ruminant production
systems for two basic reasons. First, due to the infancy
of the producticon systems keeping them at the village
level is logical and practical. Secondly, wmost goats and
shesp are sold on the hoof at the villags level, negating
the need at this time for complex marketing channeils, It
can be argusd that the village level informsl marketing
system is relatively sophisticated, as all a buyer has to

do is ask around and he/she vill be directed to & seller.

{11) Credit facilities: The mources of credit in Dominica
are, the commercial banks, the credit unions, the Dominica
Agricultural and Industrial Development Bank (AIDB), and

the Informal credit institution known as "“sub®,

With the exception of the AIDB wvhich vas astablished
in the early 1970's none of the flnancial institutions

mentioned above are geared to provide agricultural credit,
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rtathar theizr landing pelicles tavour purchasss of durabie
and seml-duzable goods. The small amount of agricultural
cradit given by theas institutions is concentrated in the
banana industry, since it is one of the fev crops vith a

guarantesd market (Marie, 1979).

Cradit therafore, other than for traditionsl crops is
limited. This situation howvever, should not impact
negatively on development of small ruminant production
systems in Dominica. According to Terrill (1986a) small
ruminant preduction can be started with very 1little
capital expense. Snall-farmers can start vith a fsv head
and increase numbers through reproduction. Equipmant
neaded requiras only minor saxpenditure and can often be

improvised.

Given Terrills' finding which is further supported by
Huss (1982) who reports that the relatively small size and
low cost of small animals mpkes them more freely available
to low incomsa households who have nsither apace nor
capital for a large animml. It can be argued that limited

credit facilities do not appear to be a major problem.

It can also be argued that given the Dominican States
committment to development of amall livastock, credit

facilities for improvement of spall ruminant production
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systems should bhecome more readily avajlable.

{181} Avallability of agricultural extension services: At
the present time the sxtension sexvices of the Ministry of
Agriculture are inadsquate to reach the small-farmer, The
ratioc of extension officexr to farmer is relatively low and
the ministry is constralined by inadequate service centres,
poor coordination of support sexrvices and lov farmex
training., Hovever, these are been rectified vwith mediun
term technical assistance provided by external donors

(Werld Bank Country Study, 1985;).

(iv) Access to lapnd: Although land distribution in
Dominica is relativaly unbalanced (see table 1) wvith a
high proportion of pmall-faraers accounting for a lov
share in land ownership, this factor is not expected to be
a major problem in the devaliopment and iaprovemant of

small ruminant preoduction systems.

The farming of small ruminants under intensive
conditions wvhereby they are stall fed on crop residues and
supplemented with urea-molasses block licks (UMBL)
requires minimal) land. Peters and Deichert (1984) document
the fact that goat, and likevise sheap, Xeeping in small
economic  units is basically a low-cost production

utilizing production factors with low or no opportunity
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cost. Knipscheer et al., {1983) in their study of rural
households in West Java also zeveal that the Iincome share
of the spmall ruminant enterprise increased as the farmer’'s

resource base, espacially land, decrsased,

in light of the above findings it can be arqued that
a8 Dominican small-farmer with one acre of land, can rear a
few goats and sheep in a relatively small enclosure built
from loctal materials such as scrap wood and banana/coconut
leaves, and in turn feed these animals on reject bananas

supplemented with UMBL.

Given the dominance of bananas in the Dominican
econoay virtually all small-farmers grov bananas. VWaste or
reject bananas are also a fact of 1life. Through the
rearing of a small number of goats and sheep the small-

farmer can now utilize a waste preoduct.

Bassd on the study by Knipscheer et al., (1983) it
can be argued that small ruminant enterprises have the
potential for 1relleving some of the effects of the
economic and soclial ineciltles ip the Dominican society.
The limited access of the Dominican small-farmer to land

resources is therefore not envisaged to impact negatively

on amall ruminant production systems.
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Cultural: Thexze are no cultural constraints
regarding the consumption of goat meat or mutton in
Dominica (Livestock Division, Ministry of Agriculture,

Dominica, 1990).

Social: There are no social stigmas attached to the
consumption of gost meat or mutton in the Dominican
soclety. On the contrary goat meat and wmutton are
considered delicacies due to relatively high prices
relative to other meats such as chicken and beef, to be
able to afford mutten or goat meat on a regular bamis is
considered a sign of economic prosperity, thus enhancing
one's scclial stature. At the present time goat maat and
mutton retall £for approximately EC87.00 per pound in
comparison to chicken and beef wvhich retaill for
approximately EC84.50 and EC85.00 per pound respectively
{Livestock Division, Ministry of Agriculture, Dominica,

1%9%0),

Religious: The majority cf Lominicans belong to two
majin religious denominations, the Catholic religion vhich
dominates and the Methodist religion. There are also other
denominations such as Pentecostal and Baptist with limited
congregations. None of these churchas hovever, forbid the
consusption of goat meat or mutton (Livestock Division,

Ministry of Agriculture, Dominica, 1990).
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CHAPTER SIX

The litermture on seall rumsinant production systeas
in Dominica is very limited., The information outlined here
is based on a handful of pamphlets and documents obtained
from the Livestock Division of the Ministry of Agriculture

in Dominica.

Ooat population 1950: 8,000 {approx)}

Sheap population 193%0: 7,000 {approx)

etic pool

Sheep:

0f the approximately seven thousand sheep in
Pominica, the majority are local “creole"™ sheep,
comprising 61.5 pexcent of the sheep population. Local

sheap ars divided inte tvo groups:

a) Local halr typs (44.5%) descendants of Vest African
hair sheap.
b) Local vwool ¢type (17%) descendants of temparate wool

breeds imported from the United Kingdom.
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An additional 26 percent of tha shaep ars crossbred
local and improvad breeds. The remaining 12.5 percent are
improved breeads, which have been imported in recant years
to upgrade the production potential of local ahesp. They
arxe the Black Belly (12%) a hair breed from Barbados. And,
the Katahdin (0.5%) a heavy hair breead from the USA

{Charles and Borland, 19%0).

Goats:

Data on the goat population in Dominica is not as
spacific as that for sheep. Hovever, of the approximately
8,000 goats in Dominica 90 percent are locxl "mongrel®™
goats, descendants of €four main breeds, ths British
Alpine, Saanen, Anglo-Nubian and Toggenburg (Livestock

Division, Ministry of Agriculture, Dominica, 1990).

The remaining 10 percent can bs subdivided into two

groups:

a) Improved braeds (5%): Recently, three improved braseds
have been imported to upgrade the production
po.ential of local stock (Livestock Division,

Vinistry of Agriculture, Dominica, 1990).

British Alpine: The British Alpine is a highly
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devaloped milk breed, which originated in the Swies and
Austrian Alps. It has been introduced into the ¥est
Indiss, Guyana, Madagascar, Mauritlius and Malaysia. In the
Vest Indies yields of up to 4.5 kg per day have been
cbtained in the second and third lactatlons (Devendra and

Burns, 1970).

Saanen: Saanens originated in West Switzerland. They
are gonod milkers and have been introduced into Puerto
Rico, the Wast Indies, Fiji, Chana, Kenya, Malaysia and
Australisa. In most instances they have produced well.
Howaver, there appears to be a tendency for them to be
sensitive to =strong sunlight, thus, shading from the sun

and good indoor management are necessasy.

Saanen goats have been very popular in the Weat
Indies and lactation ylelds of about 800 kg over 250 days
have been achieved. They have also been crossed wvith local
and crossbred Puerto Rican x Barbados goats in Puerto
Rico, and it vas found that the latter (1/2 Saanen, 1/4
Barbados, 1/4 Puprto Rican) gave the best milk yield of
about 280 kg during a lactation period of 270 days

{Devendra and Burns, 1970),.

Anglo-Nublan: The Anglo-Nublan goat bread, which is

of mixed origin, owes its distinctive features to isported
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goats of Indian Jamnparl and Egyptian Zariby (Nubian)
type, and is one of the most cutstanding bresds both in

appearance and psrforsance,

The Anglo-Nubian is recognised as a very useful dual-
purpose {(meat and milk) breed. It has proved to bs most
suited to tropical climates and has consequently baen ussd
widely for upgrading indigenous stock for meat and milk in
various countries, such as the West Indies, Mauritius,

Malaysia and the Philippines (Desvandra and Burns, 1970).

b} Imprxoved crossbreeds: The other 5 psrcent consists of
improved crossbreeds. The result of crosses of
indigenous stock with the improved breeds mentioned
above (Livestock Division, Ministry of Agriculture,
Dominica, 19%0}.

Majox Diseases and Parasites

Dissase, the opposite of animal health, may also be
defined as any abnormality in the functions and tissues of
the animal body (Desvendra and Mcleroy, 1982},

The major diseases and parasites affecting goats and
sheep in Dominica are (Livestock Division, Ministry of

Agriculture, Dominica, 1830):
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n} Mastitis (occaslonal).
b) Bleat.
cl Foot rot.
a) Tatanus {occasional).

e) Parasites: internal and exteznal,

a) Mastitis: Mastitie is an inflammation of the mammary
gland {udder or =milk giving gland) of animalis. The
symptoms are heat, palin, and swvelling of the udder, there
¥ill usually be some discoloration of the tissue and

abnormal milk {Devendra and Mcleroy; Thomas, 1981).

revent ! While the disease usually
rtesponds well to antibiotic injsctions and infusions,
these ars usually unavallable and top expensive for small
farmers. Prevention, throuyh care in milking and attention
to hygisnic practices is the recommended course of action

{Devendra and Mclezoy, 1982; Thomas, 1983).

b} Blgat: Basically bloat stems from the animals
inability to get rid of gas produced iIn the first
compartment of the stomach-~-the rumen. This ipabllity can
result from mechanical causes such as blockage of the
oesophagus by pleces of banana, roots, etc. If not
relieved, it wvwill result 1n death due to reduced ability

to exchange oxygen in the blood. The symptoms are pain,
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discomfort and difticelty in breathing, the animal will
also have a full left $£lank, Jutting up and out, that

sounds like a drum vhen thumpad.

Prxevention and control: Swift treatment is necessary.

Force the animal to stand and wvalk, Tie a stick or rope in
the mouth for the animal to chsv on. This stimulates
saliva and helps reduce Dblcat. The aajor prevention
measure is to provide adeguate amounts of coarse roughage
especially when animals are fed lush legumss (Davendra and

Mclezoy, 1982; Thomas, 1983).

e) Foo% rot: Foot rot is caused by the invasion of the
animals foot by bacteria, the disease is usually spread
from infected carrier anisals Iinto the scil and then to
the uninfected feet. Lameness is the £irst symptom. The
sole and the sidewvall of the diseased foot appear ragged
and rotten and have an extremely bad odour., Sheep davelop
the condition more readily than goats. Wet soil and f£lith
increase the possibility of disease outbreaks (Thomas,

19823).

Prevention and contipl: Remove the dead, rotien foot

tissue with shears or a sharp knife, Tzia dowvn until
healthy tissus is found. Some blesding will occur. This is

necessary to reamove the disesased tissue. Spraying the area
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vwith a solution of chloramphanicocl or ten percent
forcalin, or forcing the animals to walk through a ten
parcent formalin or a thirty percent copper (11) sulphate
foot bath can be beneficial. The best method of prevention
is to zxemove the animals from dirty and wet areas forx
about four weeks so the orqganisms in the so0il will die or
dacrease in number., Regular trimming of the feet will alsc
help prevent the disease {Devendra and Mcleroy, 1982;
Thomas 1983},

4a) Tetanus (Lockjav): This is the well knovn disease
“lockjaw™ that affects all mamsals including bumans. The
dissase is spread wvhen bacteria enter living tissue, which
may occur in a puncture wound or any type of wpund that
may close up and seal off. The bacteria grov and produce

the toxin i(polison) which causes the symptoms.

Syaptoms of tetanus usually sppear seven to fourteen
dsys after the organism enters the body and include
general stiffness or hardness of localized wmuscle groups,
such as those in the hsad and neck. The stiffness and
soreness progress to other parts of the body, and after
tventy four to forty eight hours, the complete body is
stiff or hard (Dsvendra and Mcleroy, 1982; Thomas, 1$83),

Pxevention and _contxol: Treatment is usually
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unsuccassful; over eighty percent of ths infected animals
vill die. Large dosss of penicillin Iinjected into the
muscles, plus sedatives or tranguilizezs and 100,000 to
200,000 IU of tetanus antitoxin (14 ] requirsd fox

treatment. Treatmant usually is not practical.

Fortunately, a permanant form of prevention is rather
simple, Two Aoses of tetanus toxold can be given thirty
days apart, wvith &a yearly booster shot. This will
adeguately protect adults for at least one year. Very
young kids and lambs, up to three wvseks of age, can be
protected with as little as 150 ¢to 300 11U of antitoxin

each (Thomas, 1383).

e) Pazasites:

Intaznal:

The presence of the intsrnal parasites protozoa and
helminths can have an sdverse affect on animal hsalth and
thereforse result £(n sarious economic loss. Symptoms of
infestation include diarrhoea, often mixed with bloeod, and
A general unhealthy looking animal. In most casas hovever,
the ssverity of infection is greater in young animals than

in adults (Dsvendra and Mclaroy, 1982; Thomas, 1983).
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Erevention and contzgl: Reducing the extent of
infestation calls for good management such as attention to
hygienic practices, propar pasture rotation, proper
stocking rates, and regular drenching vith an appropriate
drench, the most sffective been the broad-spectrum types
such as tetramisocle which must ba used wvith
tatrachloromsthane. Aiso vall fed animals are less subjact
to infestation than poorly fed ones (Devendra and Mcleroy,

1982; Thomas, 1983).

External:

External paxasites such as nites and ticks will
adversaly affact the health of the animal unless properly

controlled {(Devendra and Mcleroy, 1982; Thomas, 1983},

Prevention = and  control: Lime-sulphur/nicotine
sulphate dips are & standard control measure for mites,
Insecticides, e.g. toxaphene, lindane and DPDT, to control
ticks may be appllied directly on the host animal or to the
infested premises. The most common practice is to dip or
spray the infested animal(s) (Devendra and Mcleroy, 1%82;
Thomas, 1983).
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Broduction and Managemsnt SYRLRRS

Sheep:

In 1984 at the ODominican governments raguest the
Inter-American Institute for Coopsration on Agrlculture
{(1I1CA) approved the implesmentation of a shesp devalopaant

project on the island.

The genexal objective of the shesp devslopment
project vhich wvas implemented betwesen 1985-88, vas to
expand and develop a viable sheep industxry capabls of
contributing significantly to the agricultuzal
diversification of Dominica by developing self sufficiency
in mutton production at a farm and notlional level (Charlas

and Borland, 1990}.

in 1985, the sheep population in the project area vas
472 shazed among seventy Iarmezs intervieved. In 1987, the
population increased to over 600 =mainly on »small

cxop/livestock holdings involving sighty £ive farmers.

Suxvay of Sheep Production and Managamant Systems

{Pominica)}

In 1985 personal interviews wars conducted with
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seventy shesp farmers in the North Eastern District ot
Dominica. According to the data obtained, four sheep

farming systeas wvere identifisd.

1} Sheep tied wvera 67N
2) Shesp at largas 17%
3) Cut-and~carry 8%
4) Fenced savannah s

In all of these production systess the wmain

enterprisse vare livestock for meat and pen manure,

Resuylts of the survey indicate that traditional
nethods of shusp production and manageasnt are the norm in
most sheep reaxing operations. Eighty four percent of all
sheep raisers routinely tethersd their animals along
roadsides and other grassy areas or allowed their animals

to zoam freely, grazing over large areas,

These sheaep vere reported to have a number of
nutritional problems which vaze related to their grazing
patterns as well as to the lack of protein and other

supplements to theizr diets.

High death rates associated with intestinal parasites

¥ere COmEMON AmMONg sheep rearxred using traditional
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practices. High mortality in lambs was also prevalent.
Strangulation was common amcng tethered animals and losses
due to theft and attacl,s by stray dogs vers guite frsguent

among tethered animals a5 vell as those vhich grazed

freely.

Although the majority of sheep rajsers used
traditional methods of management, there vas a noticeable
trend tovards the adoption of more modern, improvead
methods. Sixteesn percent of all sheep raisers had planted
improved grasses, provided adesguate housing for their
animals, fed them & protein supplement and ussd a regular

prograsme for controlling internal parasites,

Among those farmers who used Iimprovad management
methods, about half had developed a rotational grazing
system in enclosed pastures., The remaining half of these
farmers had bequn employing the Tcut-and-carry" system of
providing adegquate forage for their animals. Sheep raised
under these two systoms clsariy seemed to be healthier
animals and they ssemed to develop much meore rapidly than

did animals under traditional conditions.

Farmers using improved =methods of sheep production
and management expressad clear pxeference for these

methods over the traditional methods. Both the cut-and-
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carry and tha zotational grazing methods were found to be
preferable to the older methods in terms of profitability
and productivity. Farmers also qained greater satisfaction
from their eafforts in using these Iimproved methods even

though they reguirsd additional time and labour.

Susmary and Conclusions of Sheaep Project {Dominica)

1) Sunmary:

Farmers who previously used only one traditional
method of sheep rearing vere able to incorporate isproved
husbandry technigues into their livestock operations. The
success of these farmers is evident from their positive

net income and growth of their flocks.

While most of the farmers in this study vere
successful in increasing their net income, and/or
increasing their €flock size, these bepnefitzs wvere not
spread evenly across the study group. Farmers in this
study who were most successful used the cut-and-carry
system exclusively. Each farmer using this system had a
pesitive net income. Incomes of two Of these three farmers
vere sizable and increases in the size of their flocks

vere significant as well.
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This £inding is supported by studies from Pakistan
{Hag, 1951 and ¥Wahid, 1965) on the returns f£rom goats
under intensive conditions, indicating that rearing goats
vas very profitable. Wahid estimated that the returns ware
approximately twice that of the cost of inputs. He also
reported that in areas vhere goats are concentrated, their
products contribute aboul f£ifteen to twenty fiv~ parcent

uvf the mean rural incoms,.

Further support comes from &8 Malaysian study Dby
Peters and Deichert (1984) on the pattern of geat
preoduction in low-income economic units. They report that
in spite of the fact that average total cost in the
intensive system are considerxably higher than in the other
systems (semi-intensive, extensive and semi-extensive) net

income per doe still favours the intensive system.

The use of the cut-and-carry systeam in combinatiocn
wvith the rotational grazing system seemed to produce
results more favorable than those obtained from use of the
rotational grazing system aleone, One farmer using only the
rotational grazing system had a sxall positive net income

but a significant decrease in flock size.

Results of using the cut-and-carry system and the

rotational grazing system were much more favorable than
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results from using the traditional system. While the
traditional system generated a positive net Income, the
decrease in flock size was very substantial, limiting the
ability of the farmer to continue to raise sheaep,

particularly if traditional methods were to be continued.

It wvas anticipated that labour required to raise
shesp vould bs greater for the cut-~and-carry systeam than
for systems in which sheap grazed for their forage. Some
differences vere noted, but it is not clear that labour
requirements are higher for the cut- and-carry system than

for others.

2) Conclusions:

The Information collected during implementation of
the proiject demonstrates that farmers are very capable of
mastering the use of improved methods of sheep raising and
successfully using these methods in their indlvidual
livestock operations. Farmers demonstrated good ability to
ise improved methods of sheep raising to generate income
for themselves and thelr families and to increase the size

of thelr flocks.

Taken together, results show that the cut-and-carry

and the rotational grazing systems are more profitable
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than the traditional method of sheep raising. The cut-and-
carry systas vas, hovever, found o have definite
advantages over the rotational grazing system, Exposure
and attacks by dogs accounted for all deaths ¢to animals
raised using the rotatlonal grazing system and the
traditional method of sheep rearing. Daath due to these
causes vas eliminated by confinement in pens in the cut-
and-carry system greatly Ilncreasing the profitability of a
shesp rearing operation. Elimination of deaths through the
confinement of animals was achieved wvithout significant

increase in time or in expenditures for feed and

medication.

Results of this evaluation provide the basis for
further study emphasizing increasing profitability through
use of improved feed rxations. Animals in this s=study vere
given rations consisting only of coconut meal and forage,
with salt and minerals on a sporadic basis. All animals
were gliven the same fead ragardless of their ags, sex or
function. This represents an area in definite need of

modification trials.

Information from this study pertains to flocks
gensrally and not to different breeds within flocks. There
appears to be considerable difference, howvever, in the

rate of development of individual sheep within flocks.
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This observation suggests the need for identification of
breed and other characteristics which influsnce the

efficiency of grovth and development of sheep.

Goats:

Information on goat production and management systems
is not as detaliled as that for sheep. A reflection of the
fact that a study on goat production systems is not yet

available,

In general bhovever, the recently completed sheep
development project described earlier has increasad the
avareness of saal)-farmers regarding the bepefits of
improved wmanagement methods as compared to traditjonal

sethods.

It can therefore be arguad that many of the
beneficial results obtained in the sheep project aze
equally applicable to farmers rearing goats. Furthermore,
as pointed gut in the sheep study, the Dominican farmer is
very responsive to improved animal mansgenent systenms,
thus ve can assupe that a certain percentage of goat
farsers have adopted some of the Iimproved manageaent
systems. Also it =must be taken into conslderation that

farmars rearing sheep and goats are not mutually
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exclusive, In many cases farmers will own both species
{Livectock Division, Ministry of Agriculture, Dominica,

19903,

Ovarall the Iinformation documented in this chapter
has shown that the traditional extensive system of small
ruminant production is still the noxrm among small-farmera
in Dominica, However, the recently completed sheep
development project on the island has also shown that
given the opportunity small-farmers will willingly adopt
improved managament and production methods once ths
benefits of these improved methods are demonstrated. It
can therefore be concluded that at tha present soment
small ruminant production systess in Dominica are still
largely traditional, but the evidence demonstrates the
potential among small-farmers to respond enthusiastically
and wvillingly to adoption of {mproved methods of
production in order to increase the economic prosperity of

themselves and their families.
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CHAPTER SEVEN

A review of the litarature shows that ovar the last
two dacades researchers have zrealised small ruminants in
developing countries are part of a complex agricultural
system and therefore, cannot be studied in isolation. "“One
conponent, such as smallstock, cannot be 1looked at in
isolation. They Interact with the envizonment, they have
nutritional and social limplications, they serve many
different functions, social, religious and economic, and
they rapresent wvealth, status, 1liquidity and insurance

against risk" (Spedding, 1988).

This "new” approach to the study of small ruminants,
known as the "systems approach™ is aptly described by the
World Bank; Sheep and goats in developing countries
contribute primarily as an integral, but not dominant
component of production systems, Theretore, project and
othar activities should emphasize the systems approach,
rather than treat sheep and goats as an independent

commcdity (World Bank Technical Paper, 1981).

Overall, therefore, farming systems research aims to

take 3 global apprcach and sxamine all the farm
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enterprises acting together in the context of the
socioeconomic, managerial, and physical anvironments.
Within this framevork, the smail ruminant preoduction
system can be investigated as a subset as long as the
interrelationships with other components are taken into

account (Norman & Collinson, 1985).

The four principal steps 4in the systems approach to
improvesent of agricultural systams ars:
a) Charactexization of the system: resouxrce {nputs,
product outputs, oparational processes and

interxactions among thenm.

b) Analysis to identify constraints and practical
options for their resoclution.

c) Design and evaluatjion of Interventions to existing
system,

4) Implementation of technically, economically and
socially feasible intsxventions (Pitzhugh, 1987).

After the Second ¥World War many former colonies
attained independences and began developing their
sconomies, For livestock production, models from North
America and Europs vars imported, in the mistakan bellisf
that they vould be appropriate in the nevly developing

states.

In these models the principal feed resources are

cereal grains, olliseed meals and high-quality roughags
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from harvested forages. With such rich feed resopurces,
very high levels of animal productivity can be achieved,
sncouraging development of extramely intansive,
specialized production systems, Agriculture {(i.e., crop
production) has become divorced from livestock production,
and mixed {(animal/crop) farming systems are the excaption

rather than the rule.

The majority of developing countries, especially
those in tropical regions cannot £follow these practices
for two fundamental xeasons. Flrst, there is frequently a
net deficit of cereal grains, and the high cost of
imports, both in financial and economic terms, means they
aust be wused primariiy for human consumption. Secondly,
mixed farming systems arxre the rule and not the exception

in developing countries {Preston, 1982; Turner, 1991).

The inappropristaness of North American and European
livestock production models in developing countries, has

finally bean realised, and is nov been addressed.

Livestock preoduction systems 1n developing countries
must be developed within the concept of a mixed
animal/crop farming system wutilizing crop residues as
their main source of food (Devendra, 1988; Spedding,

1988), Preston (19582) points out that in this system, as
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compared to tha VWestern model discussed above, vhataver
leval of supplementation is used, ths level of animal
performance vill alvays be less than the genstic

potential, but must not be viewed as a negative aspect of
the system. This visvwpoint is also supportsd by Devendra
{1986) who argues that; For successful application,
accaptable feerding systems are simple, practical, within
the limits ot the farmer's capacity and resource
availability, convincing, and consistently reproducible,
Moderate to low levels of animal performance may be
biologically inefficlent, but could bs more economically
viable than high levels of parxformance, especially with

the existing limitations of small fars systeas.

In order to compensate for moderate to low lesvels of
animal production In the mixed farning system described
above it is useful to consider the concept of the
®intagrated farming system™ wvhereby crop and livestock
production systems are intsQrated. In this system cxop
residues are used a8 livestock feed and the animal vaste
products such as faeces and urine are fed into a biocgas
digester vhich produces sethane for household use such as
cooking. Finally the effluent from the digeaster is used to
fertilize ponds for aquatic plant/algae production in

vhich fish are reared (Preston, 1980).
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Nislsen and Preston, {1981} hsve developsd a

practical model of an integrated farsing system applicadle

to mixed faxming systeme in developing countries (Diagram

1). The advantages of this strategy are as Iollovs:
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Diagram 1. Flow diogra= for an integrated fasily farn rro-
ducing crops, animal preducts and energy,

The groving of cash cxops requires inputs of fertilizer
and fuel. Both cof these inputs can be obtalined, at lsast
in part, from an asspciated livestock unit which, in turn
is fed mainly on the crop residues.

The livestock unit can provide draught pover, milk and
meat.Indizectly the recycled sxcreta can produce smethane
{for the household and for crop drying) by anasrcobic
digestion and orxganic fertilizer from the £inal sffluent.
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Introduction of a tish pond in the cycls batvesen the
digaster and the crops will provide additional food and
incoma from the £ish, vhile the pond surfaces can grov
nutritive aguatic plants to supplemant the crop residues.
The reduced zates of productivity for individual
activitias - unacceptadly lov for profitable managemant in
a specialized livastock unit - are compensated by the
multiple end-products in an intsgrated system gaared
tovards making the farming unit self-sufficient thxough
utilization of solar enerxgy, atmospheric nitrogen and
natural caintall.

Given the above approach, the improvement of small
ruminant production wsystems in Dominica can hov be
addressed az & subset vithin the mixed animal/crop system

pravalent on the islands.

a) chagractexizetion of the systen

Small ruminants in Dominice are held mainly by smalil
limited-resouzrce farmers £for vhom cash crop preoduction
(mainly bananas) is the primary activity. Nost bananas are
intercropped with coconuts, frult tress and other crops.
The average farm mize is 2.55 acres, vith average banans
yields per acre of four tons (Livestock Division, Ministry
of Mriculture, Dominica, 1950; FAO Economic And Social

Development Paper, No, 57, 1986).

Small rusinants are kept =mainly £for meat and pen
manure vith the average herd/flock size per farmer baen

2-3 aninals. Sheep and goats are also reared together, as
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it is common to find a farmer vith a couple sheep and a
goat or vice versa. The traditional extensive system of
production and wmanagement, vhereby goats and sheep are
tethered on roadsides Or Qrassy areas, or alloved to rcam
fxeely over large areas is utilized, In this system little
attentlion is paid to the nutritional or health aspects of
the animals, Animals therefore, suffer from a host of
nutritional cdeficiencies and health problems {Livestock
Pivision, Ministry of Agriculture, Dominica, 1990; Charles
and Borland, 1990),

The persistence of traditional methods of livestock
production in Dominica can be explained in terms of anp
economic respurce allocative framevork, As already
documented the Dominican economy revolves around the
production and export of cash crops, grown mainly by
saall-farners vwith a limited resource base, [t wvas also
shovn that sasll ruminant development until recently, had

besan accorded lov priority by the state.

Given the low economic status accorded =small
ruminants in the economy it is logical to expect that
allocation of resources for there production will receive
low prioxity in the farmers rssource allocative decisions.
The tzaditional extensive systam of =small ruminant

production, with its corresponding lov economic inputs is
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tnerewfore, practical and logical,

From the evidence so far however, it would seem that
the Dominican small-faymer is very willling and capable of
adopting improved methods of small ruminant production,
once he/she is shown the economic bsnefits of such methods

{Charles and Borland, 1990).

Given the recent committment of the Dominican state
to development cof small ruminant production systens, and
the results of the IICA sheep project on the island,
traditional small ruminant production systems on the
islany appear to be in a transitional phase pf development
at the present time, vhich so far seem to be benefitting

the small-farmerz.,

b} Analysis to identify constraints and practical
options for their resolution

The Inpstitutional, cultural, sccial and religious
constraints regarding development ot small rusinant
production Bystems in Dominica have already been
documented, It wvas shown that given the Dominican states
recent committment to development of the species the masjor
institutional hurdle appears to have been surmounted. In

terms of the others it was shown that in the short to
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medium term they should not have an adverse iapact on

development of the production systems.

According to the Livestock Division of the Ministry
of Agriculture in Dominica and the recently completed 1ICA
sheep development prolect on the island the major
constraints to improvement of small ruminant production
systems in Dominica are; management, nutrition and health.
The IICA development project shoved that with isproved
managernent, health and nutritional practices small-farmers
were able to see almost immediate results with their
animals. It also shoved that Dominican small-farmer is
very receptive to improved production methods once they
are relatively simple and inexpensive and the economic

benefits are readily apparent.

Steinbach (1987) and Devendra (1988B) propose four
vays of improving small ruminant production systems in the

tropics,

) Managerent
2} Ganetics
3) Nutritionsl

4} Health
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1) Management:

Inproved management of small ruminant production
systems has proven to be quite successful among smpall-
farmers in the developing countries. As documented earliex
the intensive management system appears to be superijior to
the traditional extensive ayster of management prevalent
in developing countries. It was shown by the IICA sheep
development project in Dominica, and supported by other
studies that the cut-and-carry (intensive} system of
managament although reguiring more capital for shed
construction, etc., resulted in greater economic benefits
to the farmer than traditional methods. It also showed
that farsers wvere willing to adopt it since almost

immediate economic benefits were realised.

The cut-and~carry intensive system of management
therefore, would appear to be a practical and feasible
option for improving small ruminant production systesms

among small-farmers in Dominica.

2) Genetics:

Genetic improvement is a simple, relatively cheap and
perzanent vay of increasing animal production, but disease
control and better nutrition also make major contributions
{Turner, 1985).
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As documeanted in chapter six the Anglo-Nublan,
British Alpine and Saanen goat breeds have shown good
promise in the tropics for upgrading indigenous stock. In
Dominica these three breeds are reported to be performing
well, The Barbados Blackbelly sheep known for its high
lanbing rate, has also been introduced into Dominica and
according to local sources s performing well (Livestock

Divislion, Ministry of Agriculture, Dominica, 1990).

A practical and successful wmodel of implementing
geneti. improvement can be seen in Cyprus. Economides
{1987) reports that after the establishment of the
Republic of Cyprus in 1960, efforts vere geared toward the
developnent of livestock production and the attainment of
2 greater degree of self-sufficiency in meat and dairy
products. Since 1960, the sheep and goat industry has
advanced considerably. Productivity per animal has
increased signlificantly and total production of meat and
@ilk has also increased. The composition of the sheep and
goat population has shown sarked changes, with the
traditional fat-tailed sheep and local goats giving way to

improved dual purpose milk and meat breeds.

The breed Improvement vas accomplished through

achemes such as:
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Rems on loan: Rams issued on loan through this schems
zemained the property of the government. The grantees
{selacted flock owners) used the rams for the servicing of
their animals and returned them to the governmant on an

agreed -upon schedule.

Issue of eves at subsidized prices: Participants vere
issued up to tventy eves at subsidized (fifty parcent)

prices. They agreed to return (vithin a pericd of three
yeara) one female weaned lamb for every =we they had

acquired, or slss pay the full value of the animals.

Animal resale captre: This scheae provided for the

purchase, by tha government, of Chios ram lambs and ewve
lambs from progressive livestock breeders, with resale of

these animals to other interested livestock farmers.

Advisory and extension vork: All aspects of sheep and

gocat management are discussed during crganized courses of
instruction at the farmer's training centres, during night
lectures at villages, and during visits to sheep and goat

units.

A breed improvemant acheme such as this is practical
and feasible and can be implemented by the Ministry of

Agriculture in Dominica, given the States committment to
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devalopment of smalistock,

» Nutzitional:

Sheep and goats require a diet consisting of the
essential components of food (enetrgy, protein, minerals,

vitamins, free fatty acids and wvater) {Catenby, 1986).

Given the realization of the inappropriateness ot
imported Western livestock wodels and the acceptance of
less than Dbiological efficiency in animal performance,
reseaxch on improving the pnutrition of goats and sheep has
focused on improving the nutritional, digestibility and
palatabllity aspects of 1local crop residues and by-

products through simple, aifordable and practical methods,

There are three basic treatment methods utilized in

the improvemrnt of crop residues and by-products:

{1) Physical treatments
(i) Chemical treatments

(i3 Microbiological treatments
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(1) Physical treatments:

Various physical treatments, such as chopping,
grinding, pelleting, and high pressure steam, have shovn
beneficial results in terms of increasing voluntary intake
and performance by ruminants and monogastric animals fed

on by-products {(Donefer, 1973, 1977; Jackson, 1978).

All of these methods howvever lnvolve costs, in terms
of labour, egulipment, energy (fuel) and time. Thus, they
do not appear to be practical options for the small-

farmer.

{i}) Chemital treatments:

Studies on treatment of crop residues with
chemjcals such as Sodium, Calcium Hydroxide, Ammonia and
urea have shovn substantial incresase in the performance of
animals fed chemically treated by-products in comparison
with those fed untreated materials {Khajarern and
Khajarern, 1985; Kristensen, 1981; Arndt et al., 1980;
Kiopfanstein, 1981; Berger et al., 1980; Morris and Mowvat,
1880).

Treatment 0f crop residues with urea appears to be a

viable option/method for the small farmer, as it is
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readily available, inexpensive and simple, The other
chemical treatments are not only relatively more
expensive, but ¢ould also expose the farmer to possible

health and pollution hazards.

Ammonjation using a 4% solution of ures (40 g urea
dissplved in one 1litre of wvater per kg of stravl 1is a
simple process that tan be carried out at the village
level. The urea solution is then sprinkled on the straw by
the use of & vatering can or a tin ran with many holes in
it. The application need not be unjform as the ammonia
formed on hydrolysis will penetrate into the moisture in
the strav. The sprayed material is then stacked. An air
tight cover is preferable to prevent the loss of gaseous
ammonia, but is not exsential. The method therefore, does
not require special equipment or trained personnel to

implement it (Jayasuriya, 1985},

However, although uzea treatment of crop residues
appears to be a viable option for the small farmer there

is one major limitation.

Because of poor management or improper formulation,
the feeding of high levels of dietary urea may result in a
rapid accumulation of ammonia in rumen f£luid. This is

accompanied by 2 «zise in rumen fluid pH with rapid
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absorption of ammonia across the rumen vall. When the rate
of ammonia absorpticn exceeds the capacity of the liver to
convert it to urea, ammonis accumulates in the blood and
toxicity may result. Death occurs within 0.5 - 2.5 hours
atter the initial symptoms are obssrved (National Acadeay

of Sciences, 1576; Lewls gt al., 19%57).

The toxicity hazards of feeding dietary ursa to
runinants has hopwavar been solvad through the urea-
molasses block lick {UMBL) technology. The main limitation
to the application of the urea tachnology is the
difficulty of adding it (uresa) to the diet in a convenient
vay, and the toxicity hazard of doing this incorrectly.
Incorporating urea in so0lid molasses-based blocks has
overcome these difficultias and has been wvidely accepted
by village 1livestock ovners and by pastoralist (Leng and

Preston, 1984; Preston and Leng, 1985; BSansoucy, 19B6}.

Due to the reasons given above chemical traatasnts of
crop residues will not be explored. The alternative UMBL
technology however, will be examined, as it appears to be

A viable and practical option at the small-farmer level,

The literaturs on the urea-molasses block lick {(UMBL)
tschnology attest to the fact that it is practical,

feasible and has bsen readily accepted by the small-
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farmer in the developing vorld. The practicability of

utilization of enexgy blocks at the fars level is no
longexr in queation and an isprovement in livestock
performance Is guaranteed. In Africa multinutrient blocks
have been readily accepted by pastoralist as wvell as by
small milk producers {(Preston and Leng, 1987; Sudana and
Leng, 1987; Sansocucy ¢t al., 198§; Sansoucy, 19%86;

Sansoucy and Aarts, 1987; Sansoucy et al., 1988).

Pickstock {1985%) has reported that in times of
drought when the energy and protein reserves of animals
fall to dangerpgusly lov levels, molasses - urea mixture
can be fed in amounts of up to 2 kg a day thereby helping
to satisfy both enexgy and protein needs. The use of
liquid molasses and urea have had there problems [ILCA,
1986; Sansoucy, 1986). According to Sansoucy (1986} these
problems are easily sclived through the use of the UMBL
technology vhese advantages are in the handling, storage,

transportation and even in the actual feeding.

El Nags (1385) alsc reports that in North Africa the
use of the UMBL technology has shown good promise,
Distributing UMBL's at the water wells and spreading in
the pasture arsa during the suamer =months resulted in a
decrease in lamb and kid wmortality, production of more

milk and an incraase in the digestibility of the pasture’s
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dry matter by twventy sight percent,

The results of a recent study in Kenya by Mwendias pt
al., (1390 investigating the possibility of the farmer
making his/her own concentrated enexgy blocks from the
iocally available ingredients, has shown that (it |is

simple, practicable and affordable,

The technology of making energy blocks for dry season
feeding is both simple and practicable... Ths economic
saving is considerable over purchased commercial blocks
although the real bensfit may tuzrn out to be the jimproved
livestock performance since the farmer can alter block
composition to suit his/her needs (Mwvendia gt al., 1990},

(4t4) Microbiclogical treatments:

Ensilage:

The earliest and most extensive use of
fermentation principles in the animal feeding context is
in making silage, vwvhen continued asrobic respiration is
folloved by fermentation of ensiled material. Silage is
the name given to the succulent material producsd by a
process of controlled changes from herbags of high
moisture content. The process of making silage is knovn as
ensilage, The medium in which the fodder Iis normally
ensiled is called a silo (Dldfield, 1973; Livestock Manual

For The Tropics, 1883). Howaver & recent study by Otienp
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et al., (1990) on the feasibillity of using synthetic
gunny-bags and molasses as an additive {for ensiling small
batches of common forages on small-scale farms in Western

Kenya has shown great promias,

The concept of silage making is not well established
in the developing countries. McCullough (1975) argues that
following World War Two, silage production in the affluent
developed countries wvas engulfed by the "mechanjzation®
revojution of the fifties and sixties. Harvesting and
storage of crops soOn became a race to see vho could
develop the most complicated and expensive machinery, with
the silage itself becoming 1less important than the
agulpment used to handle it, These trends caused many
developing countries either to conclude that silage was
too expensive for them or to try to emulate the silage
production systems in the developed countries with an

obvious wvaste of valuable development funds,

S8ilage making isx a simple inexpensive technology that
can be utiliced by the small-farmer once certain
fundamental principles are followed. McCullough {1975)
points out that the si{lo has only three functions in the
ensiling process:

--~- to provide & solid surface to permit compaction of
the mass to eliminate alr;
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-=- to protect the ensiled matexials from alr and vater
during the storage pariod;

--- where desired, to aid in the removal of silage by
providing a base for unloading sguipment.

1f the silc meets the first two reguirements, the
cost of its construction i{s of little significance. Thus,
a trench silo dug in firm soll is as useful as a specially
engineerad and highly automated upright. In Jamaica the
pit or trench silo has produced excellent silage. The
sides should have a slight slops narrowing towards the
bottom. The sides and bottom can be left as they are it
the area offers good drainage or they can ba lined with
{a) polytens (b) concrete, The trench silos consclidation
is a simple process as compaction can be effected by

trampling {(Livestock Manual For The Tropics, 1%83).

Since bananas are grown on nearly avery small-holding
in Dominica, exploring the feasibility of slilage from
vaste/reject bananas is logical, given the fact thal the
silage making process appears to be relatively simple and

inexpensive,

Iin wmany tropical countries, the banana plant is
nutritionally important as a cheap source of energy and
roughage in livestock feeding. By-product fesds from the

banana plant include the rejsct or waste bananas, pssudo-
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stams (trunks} and leaaves (Hutaggelung, 1981}. World
production of banana fruits is estimated at tventy eight
million tons annually, of which Clavijo and Maner {197%)
have sstimated that about twenty pezcent is available for
livestock, representing 5.5 million tons of fresh (1.2
tons dried) bananas. Waste bananas contaln about 20N dry
mattaxr, 1% protein, 1N fibre, 0.2% fat, 0,08% Calcium and
0.26% Potassius.

Composition and ensiling properties of the banana

The composition of all banana varisties harvested iso
destsrmined chiefly by degree of ripeness. Table 3
{overieaf)} shovs the composition of the green and ripe

fruit.

Because of its high fermentable sugar content, the
banana is easy to ensile (no additives such as molasses
aze required). On the basis of work done in Guadeloupe
{Seve gt al., 1972; Le Dividich and Ceoffroy, 1973; Le
Dividich et al., 1976) the ensiling of bananas can be
successfully undertaken {f the nozmal zrules of silage
making ars ocobserved. Ripe bananas compact easily, but

bananas to be ensiled green should pe chopped.
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The silage stabilizes in three to four days

for at least six months, The characteristics

from ripe fruit may be more favorable than those

from grezn bananas., But on balance green banana

preferred, particularly

wvhen sudden peaks occur

and keaps
of silage
of silage
silage is

in banana

supplies owing to seasonal factors, market constraints and

meteorological conditions.

1anle 3, Composition of banana eaport sejocts a1 dhilers nt Btages
of maturity and presorvalion

g ebem) trs e
PRSI LR PN t;,"ﬂ Fogwt e

Afiws T os.frg

Physical composition . Percentage of dry matter

Hanana peelings 0 - IYE
Bansns pul 0 52
Chenucal componition CoPersent Lo
firy maticr content b hrerh foed M 780 217 235
Crade fibre’ 27 52 3s 51
Crde protein® Y 38 53
:S:a;.ars soluble in alt;;hcl at EE“ G“Lk' - —_-1; - © 736 73
.Slmh ' o 723 708 34 ) 68
;5h‘ o 46 s 52 57
;}—i—‘"“” T - o 42 38
;ci—tc acid fg/% DM)N T ' 51 104
‘:f;‘?:!i!e aclchty T

{g CH, TOOH/100 g DM 18 30
Eshanot ) ST a2 ) 23
Losses a3 percentage of eosiled

dry marter 135 339

SMRCE: s Dividh, Shee 2ad Ceotlicy, 1976
1 On gy matter r3s
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Use of bananas in_ rumina

Banana pulp flour:

Some work has been done, notably in Ecuador (Spiro,
1973; Rihs et al., 1975}, on the introduction of banana
flour into ruminant diets. Spiro demonstrated that green
banana flour could replace £ifty percent of the cereal in
feeds for young growing and finishing cattle without
changing their intake and grovth rates, However, the
conversion of bananas into flour is a costly process and

is not practical at the smallholder level,.

Fresh and ensiled bananas:

Trials carried out in Guadeloupe and more recently
Costa Rica, on the use of bananas either fresh or ensiled
show promising results. In these studies twve apprnaches
vere followved, one involving the use of bananas as an
energy supplement to green foraqges, and the other using
bananns as a basic ingredient of compound feeds that vere
balanced +« ,ih fibre, protein, mineral and where necessary,

energy supplements,
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1) Use ar® a supplement to green forages:

The first series of digestibility triasls condurcted
with goats in cages (Chenost et g@al., 1971; Geoffroy and
Chenost, 1973; Chenost et al., 1976 provided the

following results;

-~ In ad libjtum (unrestricted access) feeding, wvhen
forages and bananas vere offered separately in the trough,
the tvo feeds vere ingested in such proportions that
bananas constituted twenty to forty percent of the total

ingested dry matter,

- ¥hen bananas were blended with forages, it was found
that the intake of both dry matter and digestible ocrganic
matter rose sharply with increasing content of bananas in
the ration f£from zZero to twenty parcent; dry matter intake
was higher for ensiled than for fresh green bananas, with
a peak of 1.8 to 2.2 kg/100 kg live weight at the twventy
percent 1lev:l. Beyond this Jevel, dry matter intake
remained reiatively constant as bananas replaced grean
forage on a weight for weight basis, wvhile digestible

organic matter intake rose slovly.

The second series of trials conducted in Guadeloupe

{Geofiroy, {unpublished]) with lactating goats
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demonstrated the feasibility of substituting green and
ensiled bananas for all the cereals in concentrate feed.

The principal results were as follows:

- Total substitution of the cereals with bananas

resulted in an increase 'n dry matter intake,

-- Milk production was significantly higher in animals
fed green bananas {(fresh or ensiled)} than in those fed

cereals.

- The butterfat content remained low and was not
affected by the diet. A low butterfat content makes the
milk more palatable and also results in more butter or

cheese been produced from a given guantity of milk.

- ¥eight gaina vere significantly higher in animals ted
iresh or ensiled green bananas than in those receliving

cereals.

The third series of tzials with growing goats, also
conducted in Guadeloupe, showved that half of the
conventjional concentrates could be zreplaced with bananas
if the ration vere supplemented with urea to maintain its

nitrogen level (Chenost et al., 1971).

=
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For both milk production and flnishing purposes,
bananas may be regarded as a good substitute for barley.

This was demonstrated in Guadeloupe by Poncet (1973).

Cubillos {(1974) also used bananas successfully in
Costa Rica as s supplement to green forages. Feeding fresn
bananas to steers that wvere rajsed on grass made |t
possible to increase stocking rate, the growth rate of the

animals and in consequence, the weight gain per hectare.

2} Use as a basic ingredient of complete feeds:

In orxder to simplify feed mixing and feading, a
single feed obtained by ensiling all the constituents of
the diet (bananas, bagasse, bran and urea) was offered in
Guadeloupe to daliry goats and growing kids. The principal
results were as follows (Geoffroy and Chenost, 1973;

Geoffroy, {unpublished]):

- The level of silage intake, which vas relatjively low
(2.0 to 2.5 kg/100 kg live veight}, increased by thirty to
forty percent when five percent molasses vas added on a

fresh wvelght basis.

-- The performance obtained with tlis type of fesd wvas

promising; milk preduction vas maintalned and the growvth
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rate of fattening kids was better than thest Obmetymsq With

ordinary cereal-based diets.

Use of frash and epsiled banana pseudo-sisle (b Ly k&) nd
icaves as ruminant feed

Pseudo~stems (trunks) and leaves of t nhe pedh: 1y Rlank
are useful sources of roughage in many tiwomiCsl 2y ubgifties |,
The leaves contain about fifteen percent N olek 7y bavy
harvested close to the trunk; they have i N igh
digestibility (65-70%) and are readily cwhgized yy At le

{Ffoulkes and Preston, 1978a).

Rowve and Preston (1978) fed differen profy~i My oY
whole sugarcane and banana tops (Leaves sad ste 83 Lo
cattle. They 1Indicated that rate of veight oga i wats
closely related to the proportion of oughagé &4l v as
banana tops, probably due to higher pioiveld ussk e yhoers

banana tops vere consumed.

In experiments where vhole sugarcane i F=na tops
were comparad as the source of roughagye for Rt )f ted
molasses ad libitum, weight gains tended o (e  Dytef for
the cattle fed on banana forage than Ry7 tPO¢» $£d o
sugarcane (Fernandez and Preston, 1978; Nslas$® s8xg 3.,

1977).
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Grovwing bulls fed various mixtures of banana stem and
jeat exhibited higher digestibility on a stem-based
concentrate {75%) than on a leaf-based concentrate (655%)
{Ffoulkes and Preston, 1978a). There was also a reduction
in voluntary feed intake a&and in digestible dry matter as
the amount of leaf increased in the diet, suggesting the

role of the leaf protein in providing by-pass protelin,

in another trial, growing bulls were fed with various
mixtures of chopped whole sugarcane and banana forage {80%
stem; 20% leaves) (Ffoulkes and Preston, 1978b). They
found that replacement of thirty ¢.*m= percent sugarcane
with banana f{forage increased dry matter intake by about
forty six percent and digestible dry matter intake by one

hundred and three percent.

Overall, the studies on the feasibility of ensiling
reject/waste bananas as feed for ruminants have shown very
good promise, it can therefore be tentatively concluded
that the ensiling of waste/reject bans .as by the snall-

farmer in Dominica appears to be a very viable option.

{4 Health:

Healthy animals are a function of several
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different {factors, but proper management technigues and
adequate nutrition sre crucial. Regardless of how diligent
ve are howvever, aniwmals will get sick and requize the
attention of trained personnel which must be available

wvhen the small-farmer needs them.

in chapter five it was shown that the ratio of
extension officer to farmer is not satisfactory, however,
it was also shown that the Dominican government is taking

steps to rectify this slituation.

It can therefore, be arqued that the adeption of
improved methods of small ruminant production by the small
farmer will result in healthier animals and a reduction in
the use of veterinary extension services. And, given the
increase in supply of trained extension personnel the
farmer extension officer ratio will get better in the
short to medium term, The combination of these factors

appears to be in the iaterest of the small-farmer.

c) Design and evaluation of ipnterventions to existing
Bystens

It has already been shown that small ruminant

production systeas in Dominica age still largely
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traditional, vhersby the extensive system of manageaent ls
utilized with its concomitant drawvbacks. In this section I
will outline sevaral practical intezventions to the
existing traditional small ruminant production system in
Dominica, with the aim of improving the system so that
{a) the »small ruminant enterprise can generate income and
enploymant prospects for the small-farmer and his/her
family (b} through these increased incomes and employment
effects have a positive economic impact on the rural
economy (¢} reduce the islands dependence on imported
neat, and (d) contribute towvards the agricultural and

economic diversification of the Dominican economy.

The Interventions to the existing system can be
categorized into the following headings for discussion

purposes:

1) Management systems

2) Silage making re: vaste/zreject bananas

3) Urea-solasses block lick technoloegy

4) Genetic upgrading

5) Potential ot village based cottage industries
ptilizing small ruminant by-products,

6} Integrated farming concept: biogas production, £ish

ponds, etc.
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1) Management systems:

The evidence presented Iin chapter six =shows the
intensive (cut-and-carry] systes of management to pe
apparently superior to the traditional extensive systens
prevalent in Dominica, This system of manageaent appears
to produce almest immediate economic zesults for the
small-farmer, 4§t has also been demonstrated that the
Dominican small-farmer will readily adopt this systesm due
to its economic benefits. The major drawbacks to this
system hovever, are the added cost of shed construction
and more demands on the farmers time iIn terms of finding

and cutting herbage for his/her animals.

In terms of shed construction it 1is envisaged that
shed frames can be built relatively cheaply through the
utilization of waste/reject lumber from the two savmills
on the island and the use of woven coconut and banana
lsaves for the sides. In terms of roofing a layer of thick
plastic sandviched betwveen a layer of wovan coconut and
banana leaves can be utilized, a galvanized roof would be
ideal, but due to the high cost of galvanized roofing
sheets the cost for the small-faraer would be prohibitive.
A slightly slopad concrete floor would be ideal, but once
again due to the high cost of cement a packed dirt floor

with adequate drainage will be sufficient.
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In terms of increassd demands on the farmers time for
finding and cutting herbage for his/her animals, this is
not expected to be a problem due to the utilization of

vasta/reject bananas by ensiling.

2) Si{lage making re: vaste/reject bananas:

Eazlier on in this chapter it wvas shown that silage
making is a simple inexpensive technology that can be
utilized by the small-farmer once certain fundamental
principles are folloved, ]t was also shovn that excellent
silage can be produced in a pit or trench silo dug in firm
8011, The use ovf synthetic gunny-bags for ensiling saall
batches of common forages was also shovn to hold good

promise,

According to the studies already documentead
waste/rejact bananas, aither fresh or ensiled, have shown
good promise In femding trials with ruminants. Glven tha
anple supply of vaste/reject bananas at the smallholder
level in Dominica, and the apparent simplicity of silage
making it is envisaged that through the use of the gunny-
bag technigue and/or construction of a pit siloi(s) next to
the goat/sheep shed the farmer vill be able to enslile a
given guantity of bananas at any one time, thus reguiring

a relatively small amount of time and labour on the part
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of the farmer in the feeding of his/hez geoats/sheep.

The use of vaste/reject bananas through the ensiling
process is not expected to meet vwith resistance from the
spall-farmez since the merits of using his/her
wvaste/reject bananas as feed rather than allowing them to

rot im self evident.

3) Uresa-molasses block lick (UMBL) technology:

The beneficial aspects of the UMBL technology in
rupinant diets has already been documented. Accozrding to
Mvendia et 3l., (19%0) ® by manufacturing his/her own
energy blocks using ingredlients that are available at
fairly controlled government prices the £farmer would
benefit from a saving of more than seventy five percent

the cost of company manufactured blocks®.

THE_MANUFACTURE OF MOLASSES-UREAM RLQCKS (UMBL1

Different processes have been tried and can be
grouped in three categories ({Sansoucy et al., 1988): (a)
The "hot" process (b) The "vara® process, and (¢) The
"cold® process. For the purposes of this thesis only the
Scold" process will be briefly described as it is the most

practical at the small-farmer level,
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The "cpld” procass

It has been noted that, in tropical conditions, it
vas hot necessary to heat the molasses in order to obtain
a gqood block when 10 percent of calcium oxide vas used as
a gulling agent. This observation is of primary importance
vhen blocks are manufactursd in a unit separate from the

sugar factory as will be the case in Dominica.

The "cold™ process has been recently described in
detall (see Sanscucy, 19B6). A horizontal paddle mixer,
with double axes (a cement mixer is also suitable), is
used to mix, in the following order of Introduction,
molasses (508%), urea (10%), salt (5%), calcium oxide (104}
and bran (25%), The mixture is than poured into molds
(plastic mason’'s pails or a frame made of four boards
2.5m x 0.2 m)., After about fiftsen hours, blocks may be
removed from the mold's and they wmay be transported by

truck after tvo days.

Calcium oxide may be replaced by cement, but vhen
cement is used it is lmportant to mix it previously with
about forty perxcent of its welght in wvater, and common
salt to be included in the block. This ensures its binding
action, as the vater in the molasses does not seem to be

avajlable for the cement. The gquality of the cement is of

hﬂtm‘

s
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primary importance, Mixing the salt vith rement

accelerates ha.dening,

The disadvantage of the “cold™ procress is that it
needs pome time to =set and the final product is somavhat
hygroscopic. The advantages are the saving in enetgy, and

the simplicity and ease of manufacture,

Due to the unavailability of data the monetary cost
of importing the ingredients from neighboring islands for
the ranufacture of the UMBL in Dominica cannot be
determined at this time. However, it can be assumsed that
the inportation of the inpgredients on a government to
government level will keep the coat relatively low. Given
the benesfits of the UMBL technology for the development of
azall ruminant production systems on the island some form
of governaent subsidy of the price of the urea-molasses
block at the small farmer level is savisaged if cost are
too high., It is slso envisaged t,at block manufacture can
ba performed by small farmer coopsratives in strategic
locations around the island. Regarding adoptlion of the
UMBL technology by the small-farmer, it is envisaged that
once the blocks are reasonably priced and the benetfits

demonstrataed, adoption will be swift.
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1) Genetic upgrading:

The merita of genetic improvement of local stock has
been demonstrated in the Cyprus model dorusented by
Economides {1987). This model will basically be copied for

the genetic upgrading of local stock in Dominica.

a) Rams on loan: Rams of the Anglo-Nubian goat breed and
the Barbados Blackbelly sheep breed can be purchased by
the Ministry of Agricunlture, locally and from neighboring
islands. These rams wvhich remain the property of the
Ministry can be loaned tn farmers £or the servicing of
their animais and returned to the Ministry on an agreed-
upon schedule. In the case vhere several farmers live
relatively close and each has only a fewv sheep/goats, a
ram can be locaned to one farmer under the agreement that

the other farmers have access tec it also.

b) Issue of ewes at subsidized prices: Farmers can be
issued up to five eves at subsidized (fifty percent)
prices on the condition that they agree to return (within
a period of two Yyears) one fapale veanesd lamb for every
swe they have acquired, or else pay the full value of the

anisals.

c) Animal resale centye: A scheme can be set up vhereby
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the Ministry of Agriculture agrees to purchase Anglo-
Nubian ram Kkids and ewe kids and Blackbelly ram lambs and
eve lambs from "procressive"™ farmers with resale of thess

animpals to other interested livestock farmers.

d) Mvisory and extension werk: It has already been

documented that the ratio of extension officer to farmer
is relatively low. Hovever, this situation is besn
rectified with redium term technical assistance provided
by external donors. Every effort should therefore be made
by the Ministry of Agriculture, to have some form of
regular information sharing sessions betwesn its extension

officer's and groups of farmers at the village level.

The genetic upgrading model outlined above is not
envisaged to meet vith resistance from the snall farmer,
as all of the schemes outlined above directly benefit

him/her,

3] Potential of Village based cottage industries

utilizing small ruminant by-products:

Rural cottage industries have a dual function in

small ruminant development;

First, local processing industries will increase the
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product valus and decrease tha cost of transportation by
reducing weight and increasing quality, Product
preservation (Meat drying, cheese and yoghurt production,
skin curing, fibre processing) are valuable possibilities
to ralse rural incomes and prevent an excessive nutrient
expurt from the area, since a smaller proportion of the
animal product is sold, while the processing by-products
are repycled. Many of the technologlies for product
processing are sigple, labour Iintensive, and reguire
little capital. For instance it was shown at Cap Serrat
that alr-dried skins vithout chemical treatment can make
excellent goat leather, even under difficult environmental
conditions. In B8yrisa, different types of goat cheeze were

produced with technologies almost as simpple.

fecondly, local employment cpportunities decrease the
rate of urbanization and create incomes that, In turn are
partially re-invested in buying animal products suvch as

meat, milk, butter and cheese (Steinbach, 1987).

In most developing countries, the full potentialities
for the devealopzment of hides, skins and animal by-product
resources are yat to be realised, 1t is not uncommon to
find a developing country throving slaughter-house offal's
to Jjackals and at the same time importing protein

concentrates and other compound feeds. Waste of this sort,
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constituting a veritable drain on national wealth, is a
costly luxury a developing country can ill afford (Barat,

1975).

Processing of products from animals in developing
countrlies can therefore, be no longer ignored given the
clinate of high levels of unemploymert and economic

austerity.

For the purposes of this thesis the production of one
spall ruminant by-product will ba briefly discussed. The
smanufacture of cheese from goat and sheep =milk.
manufacture of cheese was chosen due to the fact that,
accoxding to the literature cheess production appeaszs
relatively simple, in most cases it does not require
refrigeration, there is a relatively short period betwsen
actual manufacture and marketing, and last but not least
it will be directly beneficial to the rural female

population,

O'Mahony and Peters (1987) document the fact that
certain cheese varieties can be manufactureqd using simple
procedures that are well suited to the sconomic conditions
of smallholders in Africa. BSteinbach (1987} also attests
to the fact that the technology for cheese making at the

amallholdar level is relatively sisple. " Many of the

D YR Y
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technologles for product processing are simple, labour
intensive, and require little capital... In 8Syria,
difterant types of goat cheese were producred vith

technologies almest as simple®.

It is envisaged that with government or private
sector start up capital small village based cooperatives
comprised of young women can be trained in the manufacture
of different varjeties of cheese, thus creating employment
and incomes for & group in the society that at the present

moment suffers from high unemployment.

6) Integrated farming concept: biogas, fishponds, etc.

The concept of the integrated farm wvas discussed
earlier in this chapter. it vas pointed out that in order
to compensate for nmoderate to low levels of animal
production in the mixed farming system prevalent |in
Doginica and developing countries the concept of the

integrated farming system is both logical and practical.

The major facets of the integrated farming aystenm
that I would like to stress are the concepts of the fish

ponds and the digesterx.
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Given the high cost of protein in the form of meat or
fish and the fact that most families in the ruzsl sector
cannot afford eithexr, the concept of producing £ish for
home consumption through the use of goat/sheep vaste after
been passed through a dilgaster makes good economic sense
especially from the vievpolnt of the poor rural family who
may only be able to afford £ish once a week. Surplus fish
can also be sold, thus enhancing the family's economic

velfare.

According to the literature it is recommanded that
the Tilapia species of fish be grown. It s a very hardy
fish, ¢taste dslicious, has fev bones and growvs fast

{(Edwards and Kaewpaitoon, 1983).

The Tilapia species has already been Iintroduced into
Dominica severa) years ago, thus all that rasmains to be
done is to introduce the farmer to the concept of “fish
culture for small farmers®™ vhereby animal excreta is used

to fertilize ponds in which fish are reared.

Iin tezrms of the concept of a dligester in the syatem
that utilizes animal vaste for the production of biogas
vhich can be used for cooking, and the effluent used to
farm fish and fertilize crops, such a concept holds Qreat

promise. Given the high cost of hydrocarbon fuels, few
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rural families can afford to buy fuels such as kerosene
for cooking purposes, as a result wood is used with dire
environmental consequences. Furthermore the use of the
effluent as a crop fertiliger is not only environmentally
friendly but almo reduces the need for chemical
fertilizers vhich not only degrade the environment but are
also a economic drain on the seall-farmers limited

resources,

The integrated farming system vhich not only recycles
the products in the system hut alsc makes the farming unit
relatively seli-sufficient holds great promise for rural
households and the tural economy in the developing world,
Given the coamittment of the Dominican Government to
development of small ruminant production systems at the
small-farmer lavel it jis proposed that the next step
should be the development of the concept of the integrated

faraing system among these snall-farmers,.

4) Implementation of technjcally, ocopomically and
socially feasible ipterventions

This thesis will be submitted to the Dominican
Government in order that the interventions outlined

regarding improvesent of the existing traditional small
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ruainant production systems on the island can be reviewved
by the relevant personnel in the Ministry of Agricultuzse,.
1f the interventions outlined in this thesis are adopted
by the Ministry of Agriculture it i{s recommended that they
be first implementsd on a sample population of small

farmers and young women.
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CHAPTER EIGHT

CONCLUSIONS

From the evidence prasented in this thesis, regarding
the development/improvement of small rumipant preoduction
systems among small-scale farmers in the Cosmonwealth of

Dominica, the follovwing conclusions can be drawn,

Caribbean economies are externally oriented.
Incorporated into the colonial economic systes as primary
producers they depend on a {fev agricultural or mineral
saxports such as bananas, sugar, cacao, and bauxite for the
majority of their export earnings and $n turn {mport
finished goods and food. In the 155%0's an attempt was made
to industrialize the region through the introduction of
the ©®Industrialization by Invitation" Development model,
However, this mcde]l has done little to alter the export-
import framework of the zxzgion sxemplitied by the fact
that little structural change has taken place in the
islands' economies. In the 1980's thirty years after the
introduction of the model, Caribbsan sconomiss are stil]
as dependent on a fev basic prisary commedities for the
majority of their export earnings. Essentially therefore,
the Caribbean still produ~es vhat it does not consume, and

consumas vhat it does not produce,
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The Dominican economy is a classic example of this
external orxientation. In the mid 1920's bananas accounted
for over tifty pesrcent of the islands' export earnings,
while at the same time approximately nine million dollars
vere spent on fpod imports, This situation s not
conducive to development for the simple reason that such a
situation leads to a drain on the esconomy through unagual
teras of trade, under which the prices of manufactursd

imports rise faster than the prices of commudity exports,

Aside from the unegual terms of trade relationship
inherent in the axport-import framework cf the Dominican
sconomy, the traditional Unitad Kingdom market for the
island's main axport crop, bananas, vith its prefarential
access and pricing system can no 1longer be taken for
granted, givan the conclusion of an integrated market in
the EEC iIn 1552. The recently signed (Dacamber 1989) Loas
Convention {(Lome IV} wvhich vill hava a life of ten years
has given Dominica some breathing space. The Dominican
State thexeforse, has until the ysar 2000 ¢to break the

"stranglehold”™ of bananas on the sconomy,

The only feasible option available to the Dominican
State is the rapid diversification of the islands' sconomsy
avay from the over reliance on bananas. The evidence

presented in this thesis has shown that small ruminant



98
production systems are not only well suited to the limited
sconomic resources of the small-farmer, but alsc have the
potential to reduce the food impost bill and in so doing
save on scarce f{oreign exchange which in turn can be used
to finance other projects alimed at agricultural and
economic diversification. The evidence has also shown that
the technology and methods of improving small ruminant
production systems and processing of animal by-products at
the snpall-farmex level are simple, inexpensive and

practical.

Overall, therefore, given the nmuitability of =small
ruminant production systems among limited resource groups
in developing countries and the potential for development
of cottage type Iindustries wvhich utilize animal by-
products for production of processed goods such as chesse
and lsather the deavelopment and improvement of these

systems in Dominica is beyond guestion,
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